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MO PAU
1. Dit vin dé

Chi Duong ddng (Adinandra) gom 17 loai da dwgc mé ta & Viét Nam va trong
d6 c6 mot sé loai dugc xép vao mic nguy cap can dugc bao ton [16], [97], [159].
Tuy nhién, do dic diém hinh thai caa mét sé loai thuoc chi Adinandra rat giéng
nhau hoic twong tu véi mot sb loai thuoc ho khac nén da gay nhiéu kho khin trong
viéc xac dinh chinh xac loai; vi thé ma chi Adinandra dang c6 nhiéu quan diém
phan loai khac nhau nhu hién nay. Do d6, can c6 nhitng nghién ctzu chuyén sau, dic
biét vé mat di truyén phan tar dé nhan dién dung loai gilp bao ton va phat trién
ngudn gene cac loai quy hiém nay.

Luc lap (chloroplast - cp) 1a bao quan khdng thé thiéu, thuc hién chirc ning
quang hop cua thuc vat. Hé gene luc lap di truyén theo dong me va phan tir DNA c6
cau tric vong kép [67]. Mdi gene caa hé gene luc lap 1a mot don vi tién hoa duy
nhét [50], [52], [67]. Mic du, hé gene luc lap c6 tinh bao thi cao nhung trong d6
van cé nhiing ving dé bién doi. Chinh su sai khac trong trinh ty nucleotide cua céc
viing gene c6 muc bién doi cao 1a co s dé phan biét loai nay véi loai khac, xac dinh
mbi quan hé di truyén giira cac loai & mirc do phan tir. Hién nay, hé gene luc lap da
duoc nghién ctiru kha nhiéu & thuc vat. Tuy nhién, hé gene luc lap cua cac loai thudc
chi Adinandra co rat it théng tin, chi c6 4 loai trong tong s 85 loai dwoc giai trinh
tu hoan toan hé gene luc lap. Cho dén nay, nhitng céng bd vé sir dung va dé xuat ma
vach DNA cho nhan dién cac loai thuoc chi Adinandra rat han ché va chi c6 gene
matK duoc dé xuat 1am ma vach DNA h tro nhan dién loai Adinandra megaphylla,
Adinandra lienii [13], [102]. Do vay, nghién ciru vé dic diém cua hé gene luc lap va
phat hién nhitng ving gene tiém niang dé dé xuat lam ma vach DNA phuc vu nhan
dién loai va xac dinh mdi quan hé di truyén giita cac loai cua chi Adinandra Ia rat
can thiét.

Céc cdng trinh nghién ciru va du an sang loc hoat tinh sinh hoc cua thuc vat ¢
Viét Nam cho thdy, mét sé lodi thudc chi Adinandra duoc xac dinh c6 hoat tinh
chéng ung thu, khang khuan, khang viém, chéng oxy hoa..... [14], [38], [106],
[108], [136]. Tuy nhién, c4c cong trinh nghién ciru vé phan 14p va thir hoat tinh sinh
hoc cua cac hop chit méi chi duoc thuc hién ¢ loai Adinandra nitida, Adinandra

hainanensis, Adinandra poilanei va Adinandra lienii trong tong s6 85 loai [5],



[134], [135]. Do dé, can tiép tuc phan lap va xac dinh hoat tinh sinh hoc cua céac
hop chit tir nhitng loai khac thudc chi Adinandra nham tim kiém céac hop chat c6
hoat tinh sinh hoc cao c6 kha nang (rng dung trong y hoc.

Xuat phét tir nhitng Iy do trén, luan an dugc thuc hién véi tén:“Nghién ciu
dic diém hé gene luc lap va hep chdt cd hogt tinh sinh hec ciia mét sé loai
Duwong dong (Adinandra spp.)”.

2. Muc tiéu nghién cwu

- Phan tich duogc dic diém hé gene luc lap cua loai Adinandra bockiana

- Phan tich duoc mdi quan hé di truyén gitra cac loai va dé xuat tng vién ma
vach DNA ho tro dinh danh loai thudc chi Adinandra.

- Xéac dinh duoc thanh phan hda hoc va hoat tinh sinh hoc cua cac hop chat
phan lap duoc tir ba loai thudc chi Adinandra.

3. Ngi dung nghién ciru

N@i dung 1: Nghién ctru dic diém hé gene luc lap cua loai A. bockiana.

- Phan tich chi tiét dac diém hé gene luc lap cua loai A. bockiana.

- So sénh hé gene luc lap cua loai A. bockiana véi mot sé loai khac thuoc chi
Adinandra trén GenBank.

N@i dung 2: Nghién ciru sy phat sinh chang loai cua chi Adinandra, tim kiém
gene tiém nang dé dé xuat 1am ma vach DNA lyc lap.

- X&y dung cay phat sinh chang loai dya trén trinh ty hé gene luc lap va trinh
tu cac gene matK, trnL va rbcL cua céc loai thuoc chi Adinandra.

- Phan tich cac so do cay phat sinh ching loai va tim kiém ¢ng vién ma vach
DNA dé nhan dién loai thuoc chi Adinandra.

Noi dung 3: Nghién ctu thanh phan héa hoc va danh gia hoat tinh sinh hoc
cua cac hop chat phan lap duoc tir ba loai nghién cuu.

- Phan 1ap cac hop chat bang cac phuong phéap sic ky.

- Xac dinh cau tric hoa hoc cua cac hop chat phan lap duoc trén co sd CAc
phép xac dinh thdng sb vat 1y, cac phuwong phap do phd dong thai két hop véi phan
tich va tra ctru tai ligu tham khao.



- Panh gia mot sb hoat tinh sinh hoc (khang khuén, gay doc té bao ung thu, tuc
ché a-glucosidase) cua mot sé hop chat phan Iap duogc tir ba loai nghién cau.
4. Nhirng dong gop méi cia luan an

(1) Luan an 1a cong trinh nghién cau méi ¢ Viét Nam va trén thé giéi, da phan
tich chi tiét va day du dic diém hé gene luc lap cua loai A. bockiana; dé xuat ving
gene matK va rbcL 1a ang vién mad vach DNA tiém ning gitp nhan dién loai thuoc
chi Adinandra.

(2) Luan an 1a nghién ciru dau tién da phan 1ap duoc 37 hop chat tir 14 cua loai
A. megaphylla, A. bockiana, Adinandra glischroloma; trong d6 c6 hai hop chit méi
(debutyldorycnic acid va adinanquercetiside dwoc phén lap tor 14 cua loai
A. megaphylla).

(3) Lan dau tién phat hién hop chat 23-hydroxyursolic acid ti loai
A. glischroloma c6 kha ning uc ché a-glucosidase va gay doc dong té bao ung thu
gan (HepG2), ung thu vii (MCF-7); hop chat ursolic acid tir cac loai A. megaphylla,
A. bockiana, A. glischroloma cé kha nang c ché manh su phat trién caa vi khuan
Pseudomonas aeruginosa; hop chat isoquercetine (tr loai A. megaphylla,
A. glischroloma) c ché manh su phét trién caa vi khuan Citrobacter freundii va
Streptococcus milleri.
5. Y nghia khoa hoc va thue tién ciia dé tai ludn 4n

Vé mat khoa hec

Két qua nghién cau caa luan an sé 1a co sé cho nghién cau ang dung nhiing
ma vach DNA d3 dugc dé xuat dé nhan dién loai va phan tich méi quan hé di truyén
gitra c&c loai thugc chi Adinandra.

Luén 4n d3 xac dinh dugc thanh phan hda hoc cé trong 14 cua ba loai thudc chi
Adinandra ¢ Viét Nam, tir 6 cho thay su khac biét so véi cac loai Adinandra ¢
Trung Quéc. Cu thé, cac loai Adinandra ¢ Viét Nam giau hop chat triterpenoid,
trong khi cac loai Adinandra & Trung Qudc giau hop chit flavonoid.

Két qua thir hoat tinh sinh hoc cua cac hop chat phan lap duge 1am co s khoa
hoc dé giai thich cho hoat tinh khang khuan, gay doc té bao ung thu ctia cao chiét ciing

nhu cach ding mét s6 loai thudc chi Adinandra trong diéu tri ung thu & Viét Nam.



Céc bai bao duoc ding tai trén cac tap chi khoa hoc trong nudc va quéc té,
cling véi cac trinh ty gene cong bd trén GenBank |a nhiing tu liéu c6 gia tri tham
khao trong nghién cuu va giang day.

Vé mgt thuc tién

Phat hién kha ning uc ché a-glucosidase va giy doc dong té bao ung thu
HepG2, MCF-7 cuaa hop chit 23-hydroxyursolic acid c6 thé cung cap co s& va mo
ra co hoi cho viéc phat trién cac phuong phap diéu tri méi cho bénh dai thao duong,
ung thu gan va ung thu v.

Phat hién hop chat ursolic acid c6 kha ning wc ché manh sy phét trién cua vi
khuan P. Aeruginosa; isoquercetine wc ché suy phat trien coa vi khuan
C. freundii, S. milleri c¢d thé ma ra co hoi cho viéc st dung cac hop chat tir thuc vat

trong chira tri mot s6 bénh do nhiing vi khuan nay gay ra.



Chwong 1. TONG QUAN TAI LIEU

1.1. Chi Adinandra va hé gene luc lap
1.1.1. Pic diém ciia chi Adinandra
1.1.1.1. Phan loai chi Adinandra

Tir thé ky 20 d c6 nhitng nghién ciru sau vé sinh hoc phan tir va chang loai
phét sinh loai. Hién nay, viéc phan loai ho Ché (Theaceae) c¢6 hai quan diém: theo
nghia rong va theo nghia hep. Theo nghia rong, ho Ché bao gom cac phan ho
Theoideae, Ternstroemioideae, Asteropeioideae va Sladenioideae. Chi Adinandra
thuoc phan ho Ternstroemioideae trong ho Che [41]. Theo nghia hep, ho Che chi
con mot phan ho la Theoideae, vai cac tong (chi) la Camellieae (tén khac la
Theaceae), Gordonieae, Stewartieae, Pyrenarieae, Schimeae; con cac dai dién cua
phan ho Ternstroemioideae (theo nghia rong) chuyén qua ho Ternstroemioideae
[33], [73]. Nhu vay, theo nghia hep thi chi Adinandra khdng thuoc ho Ché ma thudc
ho Ternstroemiaceae, day la mot ho doc lap véi ho Che va Pentaphylacaceae, cac ho
nay cung thudc bo DS quyén (Ericales).

Hé thdng phan loai thuc vat ¢ hoa hién dai (Angiosperm Phylogeny Group -
APG.III) ting ho quan diém phan loai theo nghia hep nhung c6 nhitng thay doi vé vi
tri phan loai cia cac ho [23]. Trudc diy, theo quan diém nghia hep thi ho
Pentaphylacaceae chi c6 mot chi la Pentaphylax [73]. Hién nay, ho Ternstroemiaceae
dugc chuyén vao trong ho Pentaphylacaceae. Theo hé thong AGP.III, trong bo B
quyén (Ericales) ¢ ho Pentaphylacaceae, bao gém ca ho Ternstroemiaceae va ho Ché
(Theaceae). Trong ho Pentaphylacaceae c6 11 chi trong d6 cé chi Adinandra. Nhu
vay, Theo hé thong APG.111, chi Adinandra thudc ho Ngil liét (Pentaphylacaceae), bo
Db quyén (Ericales), lop Hai 14 mam (Eudicots), nganh Hat kin (Angiosperms), gidi
Thuc vat (Plantae) [23].

Hién nay, quan diém phan loai theo nghia hep, nghia rong hay hé thong APG.111
van dugc chip nhan. Trong nghién ctu nay sit dung hé théng phan loai theo
AGP.I11, chi Adinandra dugc xép vao ho Ngii liét (Pentaphylacaceae), bo DS
Quyeén (Ericales).



1.1.1.2. Bdc diém hinh thai cia chi Adinandra

Chi Adinandra c6 khoang 85 loai trén thé gigi va 17 loai ¢ Viét Nam di duoc
ghi nhan [16], [97], [159]. Hau hét c4c loai thudc chi Adinandra 1a cay bui va gb nho,
thuong xanh, nhanh non c¢6 16ng nhung. La don, moc so le, c6 kich thudc trung binh
hay Ién [3], [6], [15]. Hoa moc don hay thanh cip ¢ nach 14, ludng tinh, hoa mau 5.
L& dai c6 16ng mém hoic long rap dinh & gdc cua cac 14 dai. Canh hoa khong 10ng
hay chi c6 16ng & mat ngoai. Nhj nhiéu tir 15-60, trung binh ¢ khoang 25 nhj xép
thanh 1-5 vong dinh trén dé hoa. Bao phan hinh soi ¢6 miii nhon, ¢6 16ng ngan hozc
dai. Bo nhuy c6 1 voi nhuy, phan dau nhuy chia thanh 3-5 thily. Bau trén khdng long
hozc ¢6 16ng mém. Bau c6 tir 3-5 8, nodn nhiéu (c6 tir 20-100 noan trén mdi 6). Qua
kho khong tu ma. Hat nhiéu, nho, mau nau, noi nhii nhidu va cé hai 14 mam [15], [3],
[6], [16], [97].

Hinh 1.1. Hinh anh loai A. megaphylla Hu

A. Dang séng; B. Canh mang 14 (mat trudc); C. Canh mang 14 (mdt sau); D: Nu
hoa. (Nguon: Nguyen Huu Quan va cs (2021)) [102]

Loai Adinandra megaphylla Hu cé tén goi khéac la Sum Petelot, A. petelotii
Gagnep; A. serrulata Li [97]; tén thuong goi la Sum Ia 16n [2] (Hinh 1.1). Loai
A. megaphylla 12 nguon gene hiém. O Viét Nam, loai ndy dugc tim thay tai huyén
Van Ban, tinh Lao Cai va da dugc ghi trong Sach Do Viét Nam (2007) véi phéan
hang: VU Alc, d [2]. Piéu nay cho thdy, loai A. megaphylla dang d6i mat véi nguy
co tuyét chung va can dugc bao ton.

Loai A. megaphylla Hu la ciy gb cao tir 10-20 m. Canh non hinh try, map, c6

16ng, mau ri st, vé sau canh nhin, mau niu den. Blp non c¢6 nhiéu 16ng mau ri sit.



L& dai, hinh gi4o thuén, c& 16-24 cm x 4-7 cm, ban dau 14 c6 16ng rai rac mau xanh
vang & miat dudi, vé sau tré nén nhin va ¢ mau nau, chop 1a nhon; gbc 14 tron dén
hinh ném rong; mép 14 c6 ring cua manh, dau ring c6 tuyén; gan giira 16m ¢ mat
trén va mat la nhin doc theo rinh gan giira; gan bén c6 20-24 d6i, manh, hoi cong,
15i trén hai mit; gan cip 3 dang mang thua; cudng I dai tir 1,2-1,5 cm, manh nhung
day dan vé phia dau, cd 16ng mau ri sit. Hoa mau tring hoic mau xanh vang, moc
don doc & nach 14 gan dau canh; cudng hoa dai tir 2-4 cm, dai hon cubng 14, cong
xudng, cd 1dng vang, ram. L& bac 2 nho, moc xen, hinh thudn, dai ¢& 6-7 mm, rong
3 mm, hai mit déu c6 16ng, sém rung. La dai 5, khong déu nhau, xép lop, dai, hinh
trizng rong, dai 11-14 mm, rong 8-10 mm, c6 16ng vang ¢ gitra mat dudi. Trang hoa
5, khong déu nhau, hinh trang thudn, dai 13 mm, rong 7 mm, dinh nhau ¢ géc, c6 3
- 4 rang cua ¢ phan trén mép trang hoa, c¢6 16ng mat lung trir ven mép. Nhi 40-45,
bao phan hinh thuén, dai 4 mm, cd 16ng, chop bao phan cé phan phu nhon; chi nhi
nhin, dai 2 mm, hoi dinh nhau ¢ gbc. Bau 5 8, ¢6 16ng; voi don dai 9 mm, c6 1ong
ram; nam khong xé thily hodc hoi xé 5 thiy ndng; nodn nhiéu. Qua nac gan hinh
cau nhon duong Kinh 1-2 cm, mau tim den, c6 1ong trir & chdp, vach qua day. Hat
hinh than léch, dai khoang 1,3 mm, mau nau dé nhat, nhin bdéng, mit hat ¢6 van
(Hinh 1.1). Qua ra vao thang 8-10 hang nam. Cay thugc nhém wa am, cé thé chiu
bong tét; thuong moc rai rac dudi tan ring, ven bd khe sudi, do cao 1200-1800 m
[2], [97].

Loai Adinandra bockiana E.Pritz. ex Diela gom hai thu 1a A. bockiana var.
tonkinensis Kobuski va A. bockiana var. acutifolia (Hand.-Mazz.) Kobuski. Loai
A. bockiana c6 tén goi khac la A. acutifolia Hand.-Mazz; tén thuong goi la Duong
ddng bbc; Hong dam Tam Pao; Duong dong béc 14 nhon; Hong dam 14 nhon;
Duong d6ng boc Béc; Hong dam Bac bo [3], [16].

Loai A. bockiana E. Pritz. ex Diela la cay bui hoic go, cao 2-9 m. Canh non
hoi den nau. Cudng 14 dai 5-7 mm, phién 14 thuén dai dén hinh triing thuén dai tir 9-
13x3-4 cm. Mat trén 1& mau xanh luc nhat va sang bong. Mat duéi l1a xanh luc dam.

Gan phu tir 11-12 & mdi bén cua duong gan chinh gitra va khdng dé nhin thay trén



ca hai bé mit. Hoa & nach 14, don doc. Hoa mau tring, trang hoa hinh trang, nhi 25-
30, bao phan hinh méac tuyén tinh dai 1,5-2 mm. Bau 3 6, c6 nhiéu nodn trong mai
0. Qua mau den tia khi chin, hat mau nau do va bong [3], [6], [97] (Hinh 1.2).

Hinh 1.2. Hinh anh loai A. bockiana E. Pritz. ex Diela
A. Canh mang 14, ny; B. Nu hoa
Nguon: Nguyén Hitu Qudn va cs (2021) [14]

Loai Adinandra glischroloma Hand-Maz. var hirta (Gagn) Kob c6 tén goi
khéc 1a A. hirta Gagnep. Loai nay gom hai thir 1 A. glischroloma var. glischroloma
(tén khac A. chinensis Merrill & F. P. Metcalf) va A. glischroloma var. macrosepala
(tén khac A. macrosepala F.P. Metcalf) [16], [97]. Loai A. glischroloma cé tén
thudng goi 12 Sum 16ng hay Hong dam Idng. Loai A. glischroloma Hand-Maz. var
hirta (Gagn) Kob 1 cay bui hoic g, cao 3-8 m. Chdi non ¢6 nhiéu 16ng vang. Canh
non ¢ mau nau xam, cac canh nho c6 mau vang nau hozc mau 16ng nhung. Cudng
l4 day, chiéu dai khoang 8-10 mm, ¢6 nhiéu 16ng. Phién 14 day, hinh elip thuén dai
kich thuéc 8-13x2,5-4,5 cm; mat dudi cua 14 c6 nhiéu 16ng, mau xanh luc hoi vang
hodc nau vang dén gan den véi cac 16ng mau vang nho ra ngoai ria; mat trén c6 mau
xanh dam, hoi bong va khong co6 16ng; gan phu tir 10-12 d6i & mdi mat cia gan giira
va dé& thay trén ca hai mat. Hoa moc ¢ nach 14, ¢6 2 hay 3 chum, it khi don doc.
Cudng nho tir 0,6-1,5 cm thuong udn cong, ram rap; 14 bac c6 nhiéu 16ng; dai hoa
day, hinh trimg kich thudc 5-14 mm, dinh hinh chép nhon. Trang hoa 5, mau trang,
khong l6ng, thudn dai khoang 8-15x4-6 mm. Nhuy nhiéu 16ng, nodn sao va c6

nhiéu 16ng dai. Qua mau den khi chin, hinh cau, kich thudc 0,8-1,3 cm, qua dong [6].



1.1.1.3. Sy phdn bé cdc lodi thude chi Adinandra ¢ Viét Nam

Chi Adinandra c6 khoang 85 loai phan bé ¢ cac nuge Chau Phi, Trung Quéc,
Nhat Ban, An D9, Srilanka, Banglades va mét s6 nuéc Dong Nam A [97], [159]. O
Viét Nam, theo cac tai liéu trong nudc chi Adinandra da duoc tim thay va ghi nhan
c6 17 loai, phan bd & céc tinh: Lao Cai, Cao Bang, Quang Ninh, Vinh Phuc, Quang
Tri, Kon Tum, Lam Pong va Gia Lai (Bang 1.1) [3], [6], [16], [59], [97]. Trong do,
loai Sum lién (A. lienii) 1a loai ban dia duoc tim thiy nim 1986 loai Sum Hon Giao
(A. hongiaoensis) mai dugc phat hién & Hon Giao, Lam Pong nim 2014 [59]. Theo
Thuc vat chi Trung Qudc, Viét Nam con c6 loai A. lancipetala phan bé & phia Bac
Viét Nam [97]. Tuy nhién, hién nay céc tai liéu thuc vat trong nudc chua ghi nhan
loai nay [3], [6], [16], [59], [97].

Bang 1.1. Sy phan b cac loai thudc chi Adinandra ¢ Viét Nam

TT Tén loai Tén thwong goi Phan bé

1 | A. annamensis Gagnep Duong dong, Sim do, | Lo Cai (Sa Pa), Quang
Xam, Hong dam trung bo | Ninh (Tién Yén), Quang Tri

2 | A. bockiana Pritz. ex | Duong dong boc, Hong | Vinh Phuc (Tam Pao), Lao

Diels dam tam dao Cai (Van Ban)
3 | Adinandra var. acutifolia | Duong dong béc 14 nhon,
(Hand.-Mazz.) Kobuski | Hong dam 14 nhon Vinh Phuc (Tam D4o)
4 | Adinandra var. | Duong dong boc bic, | Lao Cai (Sa Pa), Vinh Phac
tonkinensis Kobuski Hong dam bic bo (Tam Dao)
5 | A. caudata Gagnep Duong dong dudi, Sum | Hoa Binh (Cho Bo), Thanh
dudi, S6 16, Ko sa num, | Hoa, Hué (Bach MA4),
Hong dam duoi Khanh Hoa (Nha Trang)
6 | A. dongnaiensis Gagnep | Sum dong nai, Sa 16, | Lam Dong, Binh Phudc,
Hong dam dong nai Binh Duong, Bong Nai
7 | A. glischroloma Hand.- | Sum léng, Hong dam
Mazz.  var. hirta | 16ng Lao Cai (Sa Pa, O Quy Ho,
(Gagnep.) Kobuski Y Ty (Bat Xat))
8 | A. grandifolia N. H.|Duong dong la to, Hong | Moi thay & Lao Cai (An
Hien & Yakovl dam la to Khé)

9 | A hainanensis Hayata | Sum d6, Duong dong hai | Quang Ninh (Tién Yén),
nam, Thach dan 1& nho, | Quang Tri (Bong CO6 Pat),
Sum diém do, Hong dam | Kon Tum (Dac Glay, Muong
hai nam Hoong), Gia Lai (Kon Ha
Nimg), Lam Pdng (Pa Lat;
Bao Loc, Loc Théng)
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10 | A integerrima T. | Sum nguyén, Sum 16ng, | Lao Cai (Sa Pa), Pa Nang
Anders. ex Dyer in|Sum, Hong dam 14| (Ba Na), Kon Tum, Lam
Hook. f nguyén bong, Kién Giang (Phi

Quéc)

11 [ A. lienii N. H. Hien & | Sum lién, Hong dam lién | HA Giang (Bic Quang),
Yakovl Lao Cai (Van Ban)

12 | A. megaphylla Hu Sum l4 I6n, Hong dam sa | Lao Cai (Vuon Qudc gia

pa Hoang Lién)

13 | A. microcarpa A. Chev. | Sum trai nho, Hong dam | Khanh Hoa (Nha Trang,
ex Gagnep qua nho Hon Ba)

14 | A. millettii (Hook. & |Duong ddng millett,

Arn.) Benth. & Hook. f. | Hoang thuy, Sum millett | Lao Cai (Sa Pa), Vinh Phuc
ex Hance (Tam Dao)

15 | Adinandra var. | Duong dong da lat, Hong
dalatensis N. H. Hien & | dam da lat
Yakovl Lam Pong (Pa Lat)

16 | A. phlebophylla Hance | Duong dong 14, Hong

dam la gan Lam Pong (Pa Lat)

17 | A. poilanei Gagnep Sum poilane, Hong dam | Lam Pong (Pnom Sapoum ,

bao 16¢c Bao Loc)

1.1.2. Nghién civu vé hé gene luc lap
1.1.2.1. Hé gene luc lap cua thuc vat bac cao

Hé gene luc lap hoan chinh cia loai 1 co s& dé phan tich, tim kiém céc thong
tin hitu ich nhu danh gia do da dang cua cac ving trinh ty tiém ning 1am ma vach
DNA, phén tich cac vung trinh ty lap lai (repeat) va cac vung vi vé tinh
(microsatellite) hién dién trong hé gene luc lap dé phuc vu danh gia da dang di
truyén, nhan dién loai va phan tich phat sinh ching loai.

Trén thé gidi, hé gene luc lap da duoc nghién ctu rong réi & thuc vat. Trudc
day, viéc giai trinh ty hé gene luc lap gap nhiéu khé khan khi ap dung k¥ thuat giai
trinh tu Sanger, do chi thu dugc cac doan trinh ty ngan. Tuy nhién, nho sy ra doi
cua céng nghé giai trinh tu thé hé méi (Next Generation Sequencing - NGS) ¢6 kha
nang xt i khdi lugng dix liu khong 16 véi te do nhanh va chi phi giai trinh ty
ngay cang giam ma viéc giai trinh tu toan bo hé gene cua mét loai sinh vat ngay
cang pho bién [120]. Cong nghé giai trinh tu gene thé hé moi bang phuong phap
téng hop Illumina (phuong phap lllumina), sir dung phan mém lap rap HGAP4 de
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no-vo va két hop tham chiéu véi cac trinh tu trén GenBank da giup cho hé gene luc
lap cua nhiéu loai thuc vat duogc ldp rap hoan chinh va séng to vé dic diém céu trdc.

Zhou va cs (2018) da giai trinh tu toan bo hé gene luc lap caa hai loai Anh Tdc
do (Papaver rhoeas va Papaver orientale) bang phuong phap llumina. Két qua cho
thiy, hé gene luc lap hoan chinh cua loai P. rhoeas va P. orientale 1a phan tor DNA
mach vong kép, kich thudc lan luot 12 152799 bp va 152905 bp, c6 cu trdc bon
viing dién hinh, c6 téng s6 130 gene duoc xac dinh trong mdi hé gene, bao gém 85
gene ma hoa protein, 37 gene ma héa RNA van chuyén (tRNA) va 8 gene ma hda
RNA ribosome (rRNA) [158].

Niam 2019, Alwadani va cs da phén tich hé gene luc lap caa bon loai Bach dan
Eucalyptus thudc chi Bach dan L'Hérit (Myrtaceae) ¢ tham thyc vat than gd & mién
Pong Australia. Nhém nghién ciru di cong bd bdn hé gene lyc lap hoan chinh moi
cua Eucalyptus. Cac cpDNA cua céac loai E. albens, E. conica, E. crebra va
E. melliodora dugc ching minh 1a phan 16n gidng hét nhau, c¢6 kich thudc va cau
tric twong tu nhu cac cpDNA cua chi Eucalyptus da dugc cong bé trude day. Tong
cong 132 gene (trong d6 c6 114 gene thudc vung sao chép don (LSC va SSC), 18
gene trong ving lap lai dao dugc (Irs)) da duoc xac dinh va dugc bao ton cao vé thu
tu, thanh phan va té chtc gene. Tién hanh so sanh tham chiéu hé gene luc lap cua
loai Eucalyptus véi trinh tu luc lap cua 35 ca thé khac dai dién cho 12 loai thudc chi
Bach dan L'Hérit (Myrtaceae). Ty I¢ nucleotide khac nhau gitra cac gene ma hoa
protein, véi 17 gene ¢6 su sai khac va 29 gene bat bién [26].

Gu va cs (2019) di cong bd sau hé gene luc lap cua séu loai Bang ling
(Lythraceae) méi duoc giai trinh ty (Duabanga grandiflora, Trapa natans, Lythrum
salicaria, Lawsonia inermis L., Woodfordia fruticosa va Rotala rotundifolia) va so
sanh chang vaéi 16 hé gene luc lap cua céc loai khac thudc chi Lythraceae. HE gene
luc lap cua 22 loai thuoc chi Lythraceae c6 chiéu dai dao dong tir 152049 bp dén
160769 bp. O mdi loai thudc chi Lythraceae, hé gene luc lap chira 112 gene bao
gom 78 gene ma hoa protein, 4 gene ma hoa rRNA va 30 gene mi héa tRNA. Hon
ntra, nhdm tac gia da phat hién 211-332 trinh tu lap (SSR) va 7-27 trinh tyu lap lai
song song [52].
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Nam 2021, Yang va cs da giai trinh tu hé gene luc lap cua loai Camellia
fluviatilis bang phwong phap lllumina. Két qua cho thay, hé gene luc lap hoan chinh
cua loai C. fluviatilis c6 kich thudc 157041 bp, ham lwong GC chiém ti 1& 1a
37,29%, bao gom ving LSC co kich thudc 86718 bp, viung SSC co kich thudc
18293 bp va mot cap vung IRs ¢6 26015 bp ¢ méi viing. Hé gene luc lap caa loai C.
fluviatilis c6 128 gene, bao gom 83 gene mé hoa protein, 8 gene rRNA va 37 gene
tRNA [156].

Camellia chekiangoleosa Hu 1a mét loai cay Tra dau c6 gia tri kinh té va dinh
dudng cao & mién nam Trung Québc. Nham gép phan vao céc nghién ciru sau hon vé
phat sinh loai, bao ton loai C. chekiangoleosa va méi quan hé di truyén giira céac
loai trong ho Hoa tra, Yin va cs (2021) da giai trinh tu hé gene luc lap cua loai nay
bang phuwong phap lllumina. Toan bo hé gene luc lap cua loai C. chekiangoleosa c6
chiéu dai 156971 bp, chaa viing LSC dai 86673 bp, viing SSC dai 18394 bp va mot
cap ving IRs (IRa va IRb) dai 25952 bp & mdi viing. Trong hé gene luc lap hoan
chinh cua loai C. chekiangoleosa c6 tong sb 113 gene, trong d6 c6 19 gene 1ap lai ¢
vung IRs [157].

Eurya alata 1a mot loai thude chi Eurya (ho Pentaphylacaceae). HE gene luc
lap cua loai E. alata c6 kich thudc 157190 bp va bao gom 4 ving, trong d6 ving
LSC (87230 bp) va ving SSC (18216 bp) duoc phan tach bang ving IRa va IRb
(51744 bp/mdi ving). Hé gene luc lap c6 136 gene gom 08 gene ma hoa rRNA, 39
gene ma hoa tRNA va 89 gene ma hda protein. Ngoai ra, trong h¢ gene luc lap cua
loai E. alata da tim thdy 35 SSR va 49 trinh tu lp lai, ving ma hoa it bién d6i hon
vung khéng ma héa [152].

O Viét Nam con it cong trinh giai trinh tu toan bd hé gene luc lap cua céc loai
thuc vat, dac biét cua cac loai cay duoc liéu. Nam 2018, S&m Ngoc Linh (Panax
vietnamesis) 1a loai dau tién duoc giai ma trinh tu hé gene luc lap dya trén bon mau
(hai mau thudc loai P. vietnamensis, mot mau thudc loai P. bipinnatifidus va mot
mau thudc loai P. stipuleanatus). Két qua giai trinh tu cho thay, hé gene luc lap c6

cau trdc vong kép dai 155992 bp véi bén ving dién hinh gom: mét ving LSC
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(86177 bp), mot viing SSC (17935 bp) va mot cap ving IR (25940 bp/mdi ving).
Hé gene luc lap c6 79 gene ma héa protein, 29 gene tRNA va 4 gene rRNA [101].
Hé gene luc lap cua loai lan Hai hong (Paphiopedilum delenatii) di duoc giai
trinh tu va ldp rap hoan chinh. Sau khi duoc lap rap hé gene luc lap cua loai lan Hai
hong c6 chiéu dai 160955 bp, gdm mét ving LSC, mét ving SSC va duoc phan
tach baoi cap vung lap lai dao duoc (IRa va IRb). Hé gene luc lap cua loai lan Hai
hong thé hién ciu trac dién hinh véi bdn vung riéng biét, bao gom ving LSC, ving
SSC va mét cap ving IRs. Tong cong c¢6 130 gene dd dugc chd thich trong hé gene
luc lap, bao gém 77 gene ma hoa protein, 39 gene tRNA, 8 gene rRNA va 6 gene
gia, ham luong GC chiém ti 1¢ 12 35,6%. Két qua nghién ciru khdng chi cung cap
c4c thdng tin vé hé gene luc lap nham hd tro cdng tac bao ton loai lan Hai hong dic
hitu ctia Viét Nam ma con ¢ y nghia trong viéc hd trg hudng nghién ciu lap rap he
gene luc lap, cé thé ap dung trén nhiéu déi twong khéc [4], [132].
1.1.2.2. H¢ gene luc lap cua mot 56 lodi thudc chi Adinandra

Chi Adinandra 1a mét trong s6 11 chi thudc ho Pentaphylacaceae. Hién nay,
cac nghién ciu vé hé gene luc lap cua cac loai thuoc chi Adinandra co rat it. Trén
thé gigi c6 85 loai thudc chi Adinandra, tuy nhién mai ¢ mot s6 loai dugc giai
trinh tu toan b hé gene luc lap va mot s6 ma vach DNA tir cac loai duoc xac dinh.
Hién nay, chi c6 bdn loai thuoc chi Adinandra da duoc giai trinh ty toan bd hé gene
luc lap va dang ky trén GenBank, do6 1a loai A. megaphylla (ma s6 MW697901.1),
loai A. millettii (ma s6 MF179492.1), loai A. bockiana (ma s6 MW699853.1) va loai
A. angustifolia (ma s6 MF179491.1) [104], [105], [145], [146].

Cac nghién ctu vé giai trinh tu hé gene luc lap céc loai thudc chi Adinandra
cho thay, hé gene luc lap déu cé ciu tric dién hinh véi bon viing gom: mét ving
LSC c6 kich thudc khoang 86 kb, mot ving SSC cé kich thudc khoang 18 kb va
mat ciap vung IRs (IRa va IRb) c6 kich thude hon 26 kb mdi ving. Kich thusc hé
gene luc lap cua cac loai thugc chi Adinandra dao dong tir 156-156,5 kb. Hé gene
luc lap c6 tir 129-132 gene, bao gom céc gene ma hoa protein, cac gene khong ma

hoa protein gdm c&c gene mé hoa tRNA, gene ma hda rRNA. Ham luong GC trong


https://www.ncbi.nlm.nih.gov/nucleotide/MW697901.1?report=genbank&log$=nucltop&blast_rank=4&RID=9UD65JTN016
https://www.ncbi.nlm.nih.gov/nucleotide/MW699853.1?report=genbank&log$=nucltop&blast_rank=5&RID=9UD65JTN016
https://www.ncbi.nlm.nih.gov/nucleotide/NC_035653.1?report=genbank&log$=nucltop&blast_rank=2&RID=9UD65JTN016
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hé gene luc lap caa cac loai thugc chi Adinandra trung binh khoang 37,4% [104],
[145], [146]. S6 lugng trinh tu 1ip SSR khac nhau & céc loai trong cung chi
Adinandra. Dic diém hé gene luc lap cia mot sé loai thudc chi Adinandra da duoc
mo ta va cong bd.

Nam 2021, Nguyen va cs da giai ma hoan toan hé gene luc lap cua loai
A. megaphylla Hu va duoc cong b trén GenBank voi md s6 MW697901.1. Kich
thudc hé gene luc lap cua lodi A. megaphylla 1a 156298 bp, c6 cau trdc gom bén
vung: mot vung LSC dai 85688 bp, mot vung SSC dai 18424 bp va mét cap vung
IRs co6 kich thuéc 26093 bp & mdi viing. Hé gene luc lap cua loai A. megaphylla
chua 131 gene, trong d6 c6 86 gene ma hoa tong hop protein, 37 gene ma hoa
tRNA, 8 gene ma hda rRNA va ham lugng GC trong hé gene luc lap chiém ti &
37,4% [102].

Hé gene luc lap caa loai A. millettii da giai trinh tu va céng b trén GenBank
nam 2023 véi ma sé6 MF179492.1. Hé gene luc lap cua loai A. millettii c6 kich
thudc 156311 bp, ¢6 cau tric bén ving dién hinh gom mét ving LSC dai 85698 bp
(tir nucleotide 1 dén 85698), mot ving SSC dai 18421 bp (tir nucleotide 111795 dén
130215), mot ciap vung IRs c6 kich thugc 26096 bp & mdi ving. Hé gene luc lap
cua loai A. millettii gom 132 gene, trong d6 c¢6 87 gene ma hoa protein, 37 gene ma
hoa tRNA, 8 gene m& hoa rRNA [146].

H¢ gene luc lap cua loai A. angustifolia da duoc Yu va cs (2023) giai trinh tu
thanh cong va cong bd trén GenBank véi ma sé6 MF179491.1. Hé gene luc lap cua
loai A. angustifolia co kich thudc 156344 bp, ¢6 cau tric 4 vang dién hinh gom mot
viing LSC dai 85743 bp (tir nucleotide 1 dén 85743), mot ving SSC dai 18419 bp
(tir nucleotide 111835 dén 130253), mot cap ving IRs c6 kich thude 26091 bp & mdi
viing. Hé gene luc lap cua lodi A. angustifolia gom 132 gene, trong d6 c6 87 gene ma
hoa protein, 37 gene mé hoa tRNA, 08 gene ma hoa rRNA [145].

Mac du, cac nghién ctu giai trinh tu toan bo hé gene luc lap cta cac loai thuoc
chi Adinandra con it, tuy nhién mot sé gene riéng 1é trong hé gene luc lap thuoc chi

nay da dugc nghién ciru giai trinh ty va céng bé trén GenBank nhu: Gene matK da


https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=2836920
https://www.ncbi.nlm.nih.gov/nucleotide/MW697901.1?report=genbank&log$=nucltop&blast_rank=4&RID=9UD65JTN016
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=182329
https://www.ncbi.nlm.nih.gov/nucleotide/NC_035678.1?report=genbank&log$=nucltop&blast_rank=1&RID=9UD65JTN016
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=182329
https://www.ncbi.nlm.nih.gov/nucleotide/NC_035653.1?report=genbank&log$=nucltop&blast_rank=2&RID=9UD65JTN016
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duoc giai trinh tu ¢ loai A. glischroloma, A. nitida, A. integerrima va A. dumosa Vi
ma so lan luot trén GenBank 14 OL537803.1 [125], KP093833.1 [88], KJ708801.1
[46] va MH332592.1 [44]. Gene rbcL cua loai A. formosana da duoc giai trinh tu
va dang ky trén GenBank voi ma s6 AF089713.1 [129]. Ngoai ra, mot sé nghién
ctru tng dung ma vach DNA 14 céc gene trong hé gene luc lap dé nhan dién cac loai
thuoc chi Adinandra da duogc thuc hién nhu: nghién ciru cia Nguyén Hitu Quén va
cs (2019) da st dung ma vach DNA gene matK dé dinh danh mau Sum lién (A.
lienii) thu tai tinh Lao Cai, Viét Nam. Bang thoi, nghién ctru da xay dung dugc cay
phét sinh chang loai dua trén trinh tu gene matK va xac dinh duoc mdi quan hé di
truyén gitra cac loai thudc chi Adinandra. Két qua cho thay, loai A. lienii c6 mdi quan
hé di truyén gan vai loai A. nitida (M4 sé trén GenBank KP093833.1) [13]. Gene
matK duogc dé xuat 1am ma vach DNA dé nhan dién loai Sum 14 16n (A. megaphylla)
va nghién ciru méi quan hé di truyén giira cac loai trong chi Adinandra [102].

H¢ gene luc lap cua loai A. bockiana da dugc Nguyen va cs giai trinh ty nam
2021, tuy nhién chwa c6 nhitng phan tich sau, chi tiét vé dic diém cua hé gene nay
[105]. Do d6, pham vi luan &n s& nghién ctu dic diém hé gene luc lap cua loai
A. bockiana va so sanh vai hé gene luc lap cua cac loai khac dé thay duoc su bao
t6n va bién d6i trong hé gene luc lap caa chi Adinandra.

1.2. Phan tich di truyén tién hoéa phan tir
1.2.1. Co 56 di truyén ciia sw tién hod phén tir

Phan tich di truyén tién hoa phan tir dua trén dir liéu DNA, RNA va protein.
Linh vuc nghién ctru nay két hop cac nguyén tic di truyén, sinh hoc tién hoa va
sinh hoc phan tir dé hiéu co ché thay ddi di truyén theo thoi gian, din dén sy bién
d6i trong va giita cac loai. Bang cach kiém tra trinh tu phan tir, cic nha khoa hoc
c6 thé theo ddi mbi quan hé tién hoa gilra cac sinh vat, kham pha lich su su séng
trén Tréai dat [100].

Sy tién hoa phan tir hoat dong thong qua mot sb co ché chinh: (1) Dot bién 1a
nhiing thay d6i ngau nhién trong trinh ty nucleotide cia DNA. Chuing 14 ngudn bién

thé di truyén chinh, rt quan trong cho qua trinh tién hoa. Dot bién c6 thé xay ra do


https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=1526284
https://www.ncbi.nlm.nih.gov/nucleotide/OL537803.1?report=genbank&log$=nucltop&blast_rank=8&RID=AC85SE0A016
https://www.ncbi.nlm.nih.gov/nucleotide/KP093833.1?report=genbank&log$=nucltop&blast_rank=2&RID=AC85SE0A016
https://www.ncbi.nlm.nih.gov/nucleotide/KJ708801.1?report=genbank&log$=nucltop&blast_rank=75&RID=AGAV3JP4013
https://www.ncbi.nlm.nih.gov/nucleotide/MH332592.1?report=genbank&log$=nucltop&blast_rank=22&RID=AC85SE0A016
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=107823
https://www.ncbi.nlm.nih.gov/nucleotide/AF089713.1?report=genbank&log$=nucltop&blast_rank=3&RID=9UD65JTN016
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16i trong qua trinh sao chép DNA, tiép xtc v6i chat gdy dot bién hodc thong qua cac
qua trinh nhu tai t6 hop va chuyén ddi gene. (2) Dich chuyén di truyén (genetic
drift) 1a su bién dong ngu nhién cua tan s alen trong quan thé. Su dich chuyén di
truyén co tac dong rd rét hon ¢ cac quan thé nho, noi cac su kién ngiu nhién cé thé
lam thay d6i dang ké tan s alen tir thé hé nay sang thé hé tiép theo [100]. (3) Chon
loc tir nhién tac dong 1én sy bién ddi di truyén trong quan thé, wu tién cac alen mang
lai loi thé sinh ton hodc sinh san. Theo thoi gian, cac alen c6 lgi trd nén phé bién
hon trong quén thé, thiic ddy qua trinh tién hoa thich nghi. (4) Dong gene hoic sy
chuyén giao céc alen giita cdc quan thé, c6 thé tao ra vat liéu di truyén méi va lam
giam sy khac biét di truyén gitta cac quan thé. Dong gene dong mot vai tro quan
trong trong viéc duy tri sy da dang di truyén. (5) Tai t6 hop 1 qua trinh vt liéu di
truyén bi x4o tron trong qua trinh phan bao, tao ra sy két hop méi cua cac alen.
Diéu nay lam ting su bién do6i di truyén va c6 thé ddn dén nhiing dic diém mai c6
thé chiu su chon loc tu nhién [115].

Sy tién hoa phan tir thuong duoc nghién ctru bang cach sir dung déng hd phan
tlr va cdy phét sinh chung loai. Pong hd phén tir wéc tinh thoi gian phan ky giita cac
loai dua trén toc d6 thay doi phan tir. Bang cach so sanh trinh tu di truyén, cac nha
khoa hoc c6 thé xay dung cdy phat sinh ching loai m6 ta su tién héa va mdi quan hé
di truyén gitta cac loai. Nhitng cong cu nay gitp tim hiéu lich sir tién hoa cia su
séng, tur sy khéc biét cua cac nhom phan loai da xac dinh dugc sy tién hoa cia cac
gene va protein cu thé [51], [76].

Sy tién hoa phén tir c6 ¥ nghia sdu sic trén nhiéu linh vuc khac nhau. Trong
nghién ctru y hoc, hiéu duoc su tién hoa phan tir cua mam bénh co thé gitp ich cho
viéc phat trién vic xin va phuong phap diéu tri. Viéc theo ddi sy tién hoa cua cac
loai virus nhu HIV va ciim gitp du doan va chdng lai cac dot bung phat [77]. Trong
sinh hoc bao t6n, tién héa phan tir cung cp cai nhin sau sic vé sy da dang di truyén
va lich str tién hoa cia cac loai c6 nguy co tuyét ching, hd tro phat trién cac chién

lugc bao t6n [68]. Trong linh virc sinh hoc phat trién tién hoa (Evo-Devo), tién hoa
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phan tir gitip xem xét méi lién hé giira nhitng bién d6i gene va biéu hién gene trong
su hinh thanh cac dic diém hinh thai va loai méi [30].

Su tién hoa phan tr mé ra canh cira nhin vao cac qua trinh bién dong hinh
thanh nén sy da dang di truyén va thuc ddy su tién héa cta su sdng. Bang cach tich
hop dir liéu tir cac chudi phén tir, cac nha sinh hoc tién hoa ¢ thé tai tao lai lich st
su sdng, 1am sang t6 cac co ché bién doi gene va ap dung kién thic nay dé giai
quyét cac thach thirc trong y hoc va bao ton ngudn gene.

1.2.2. Phén tich tién héa phin tiv dwa trén hé gene luc lap

Hé gene luc lap (cpDNA) & thyc vat 1a ngudn tai nguyén quy dé nghién ctru
qua trinh tién héa phan tir do cdu tric trong dbi duoc bao ton, tinh di truyén tir me
va vai tro quan trong trong qua trinh quang hop [42], [141].

Céc khia canh chinh ctia phan tich di truyén tién hoa phan tir dya trén hé gene
luc lap bao gom: (1) Céu tric va chirc nang cta hé gene luc lap: Phan tir DNA luc
lap ¢6 cau trac dang vong kép va co kich thudc tir 120 dén 160 kb, chira cac gene
can thiét cho qué trinh quang hop va cac chirc ning khac. (2) Cac ving dugc bao
t6n va bién doi: Cac phan tich so sanh giita cac ving dugc bao ton va cac ving bién
d6i ctia hé gene luc lap co thé cung cap nhiing hiéu biét sau sic vé mbi quan hé tién
hoa. (3) Nghién ctru phat sinh ching loai: Hé gene luc lap dugc st dung rong rai
trong nghién ctru phét sinh chung loai dé giai quyét cac mdi quan hé tién hoa & cac
cap d6 phan loai khac nhau, tir loai dén bac phan loai cao. (4) Pong ho phan ti: Toc
d6 dot bién twong ddi 6n dinh trong DNA luc lap khién né phu hop cho viéc phan
tich dong ho phén tir dé udc tinh thoi gian phan ky. (5) Su sap xép lai va tién hoa hé
gene: Nhimng thay doi vé cdu trac nhu dédo nguoc, sao chép va mit gene trong hé
gene luc lap cung cip thong tin vé su tién hoa va thich nghi cua thyc vat. (6) Hé
gene so sanh: So sdnh hé gene luc lap gitra cac loai thuc vat khac nhau giap xéc
dinh mé hinh tién hoa, gene dugc bao ton va cac yéu tb chirc nang [42], [141].

Hiéu duoc moi quan hé di truyén gifra cac loai thyuc vat l1a diéu can thiét dé lam
sang t6 lich sir tién hoa, da dang sinh hoc va chién lugc nhan gidng cdy trong.

Nhirng tién bo gan day vé hé gene luc lap va tin sinh hoc da nang cao dang ké kha
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ning nghién ctru cac mbi quan hé di truyén théng qua cac phuong phap khac nhau
nhu: Giai trinh ty toan bd hé gene luc lap, so sanh h¢ gene dé xac dinh cac khu vuc
dugc bao ton va phan ky, sir dung trinh ty DNA luc lap cu thé dé xiy dung cdy phat
sinh chung loai gitp nghién ctru mdi quan hé di truyén giita cac loai.

1.2.2.1. Nghién ciru méi quan hé di truyén giita cdc lodi thuc vit dwa trén hé gene
luc lap

Phan tich cay phat sinh chung loai dua trén trinh ty hé gene luc lap hoan chinh
ciia bon loai Bach dan Eucalyptus thudc chi L'Hérit (Myrtaceae) & mién Pong
Australia cho thiy, c¢6 su khic xa vé mdi quan hé di truyén véi 12 loai tham chiéu
thudc chi Bach dan L'Hérit (Myrtaceae) [26].

Gu va cs (2019) da xay dung cay phat sinh chuang loai dua trén 42 hé gene luc
lap hoan chinh tir sau loai Bang ling (Lythraceae) dugc giai trinh tu trong nghién
ctru, mot s6 loai thudc bo Sim (Myrtales) va tam loai thudc bo Mo hac (Geraniales).
Nghién ctru di cung cp ngudn dit liéu quan trong dé lam sang to su tién hoa va moi
quan hé di truyén gitra cac loai trong chi Bang lang va trong bo Sim (Myrtales) [52].

Sau khi giai trinh tu, hé gene luc lap hoan chinh cua loai Eurya alata duoc
so sanh va thiét 1ap cdy phat sinh chung loai vdi bay hé gene luc lap ciia céc
loai khac trong ho Pentaphylacaceae. Két qua phan tich cdy phat sinh ching
loai cho thay, Euryodendron excelsum 1a loai ¢6 mbi quan hé di truyén gan nhat
voi loai E. alata [152].

Phan tich phat sinh chung loai dua trén hé gene luc lap cua mot sé loai thuoc
chi Panax va cac loai khéac trong ho Araliaceae. Két qua cho thay, bon loai Panax
dugc nhém lai trong cung mot nhanh vaéi loai P. vietnamensis. Trong do, loai P.
viethnamensis ¢ quan hé gan nhat véi loai P. japonicus; c6 quan hé di truyén gan
hon véi loai P. notoginseng so véi P. Ginseng va P. quonquefolius [92].

Ngoai ra, mot sé nghién ciru khi phan tich méi quan hé di truyén gitra cac loai
thudc chi Camellia cho thay, loai C. fluviatilis c6 quan hé ho hang gan vai loai

C. laceoleosa [156], loai C. chekiangoleosa gan nhat véi loai C. japonica [157].
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Hoi nghi Thuc vat hoc khdng bién gidi (2008) da chi ra rang, hé gene luc lap
chaa nhiéu thong tin giéng nhu trinh ty ma vach ty thé ngan duoc sir dung & dong
vat. Do d6, hé gene luc lap hoan chinh dwgc dé xuat 1a mot siéu ma vach [37], két
qua nghién ctu cua nhitng cong trinh trén di cung cap thém cac dan liéu ching
minh cho d& xuét nay. So véi ma vach truyén thong, siéu ma vach ting cuong kha
ning xac dinh cadc nhom cd lién quan chat chg, bao géom phan biét chinh xac céc
phan loai. Mot s6 nghién ciru da dé xuat sir dung hé gene luc lap hoan chinh dudi
dang mot ma vach duy nhat ¢ thuc vat [110]. Phuong phéap nay duoc Kane va cs
(2012) d& xuat, khi so sanh chin kiéu hé gene luc lap hoan chinh cua loai
Theobroma cacao va mét kiéu gene c6 lién quan dén loai Theobroma grandiflorum
véi cac trinh tu dir liéu gene luc lap trén GenBank [71]. DNA luc lap hoan chinh
hoan toan co thé tach biét tat ca cac loai duoc kiém tra trong nghién cau. Cach tiép
can nay haa hen nhiing (ng dung hiéu qua maéi trong viéc xac dinh & cap do loai va
dué6i lodi. Fritillaria 1a mot chi thao duoc phé bién & Trung Qudc, da dugc cac
nghién ctru trong viéc md ta cac loai co quan hé ho hang gan bang cach sir dung cac
chi thi phd bién (ITS, trnL-trnF...) nhung khong thé phan biét hoan toan [131], [74].
Bi va cs (2018) da giai quyét duoc van dé nay khi sir dung cac hé gene luc lap hoan
chinh dé phan tich sy phat sinh loai cua cac loai thugc chi Fritillaria [29]. Céc
nghién ciu khéc cho thay, tham chi trong hé gene luc lap khéng c6 ving tiém ning
nao nhung ban than trinh ty toan bé hé gene luc lap hoan chinh cé kha nang phan
biét cac mau nhu mot ma vach [37]. Bac biét, tir hé gene luc lap hoan chinh c6 thé
phét trién cac ma vach riéng Ié tiém ning c6 kha ning bién ddi cao phuc vu cho
nghién cuu.
1.2.2.2. Nghién ciru moi quan hé di truyén gitta cac loai thuc vat dua trén ma vach
DNA luc lap
Ma vach DNA

Theo phuong phap truyén théng, viéc phan loai hay giam dinh sinh vat chu
yéu dua trén chi thi vé hinh thai hoic cac dic tinh sinh ly, sinh hoa bén trong nho

vao bang huéng dan dinh danh c6 sén. Phuong phap phan loai truyén théng nay
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trong nhiéu truong hop con gap kho khin va han ché nhu: nhiéu sinh vat ¢ hinh
thai gidng nhau nhung thyc té lai khac nhau trong hé théng phan loai (hé gene rét
khac nhau). Nguoc lai nhiéu sinh vét c6 hinh thai khac nhau nhung lai rit gan nhau
trong hé thong phan loai (hé gene giéng nhau). Mat khac, phuong phap phan loai
truyén thong dua trén cac dic diém hinh thai rat khd phan biét duoc sy khac biét
giita cac bién di dudi loai. Dac biét, dbi véi nhitng mau vat ¢ ngudn gdc sinh vat
da bi bién d6i vé hinh thai nhu: miu sinh vat da chét, bi chon vui dudi dat, & cac
cong trinh xay dung, miu vat da qua ché bién thi khdng thé xac dinh duoc biang chi
thi hinh thai.

Phéan loai hoc phén tu la phuong phap méi dang dugc (ng dung rong réi va
hiéu qua trong linh virc phan loai hoc. Phuong phéap nay dung dé dinh danh loai dya
trén cac dir liéu théng tin vé hé gene nhan hoic ngoai nhan hay cac san pham cua
ching. Phuong phap phan tir cho d6 chinh xac cao va dac biét hiru dung véi cac loai
gan giii, tham chi giita cac ca thé cung loai hodc dudi loai. Do do, cac k¥ thuat sinh
hoc phan tir dugc xem la céng cu hd tro ¢6 hiéu qua cho viéc nhan dién loai va xac
dinh méi quan hé di truyén giita cac ca thé, quan thé hay xut x&r. Trong d6, ma vach
DNA la chi thi phan tir dé giam dinh sinh vat va xac dinh méi quan hé di truyén giira
cac loai [78].

Nim 2003, Hebert va cs da dua ra khdi ni¢m dau tién vé ma vach DNA nham
gilp nhan dién cac mau vat. Ma vach DNA 1a mét trinh tw DNA ngan nam trong hé
gene caa sinh vat nhu mét chudi ki ty duy nhét gitp phan biét hai loai sinh vat véi
nhau. Ma vach DNA gdm nhitng viing DNA bao thu (it bj dot bién, it thay doi) [56].
Cin ctr VAo mirc do thay doi trong trinh ty DNA nay c6 thé xac dinh duoc mdi quan
hé gan hay xa giita cac ddi tugng nghién cuu.

Mot ma vach DNA Iy tuéng dung dé dinh danh loai can c6 nhitng yéu cau
sau: (i) Poan DNA phai du d6 bién thién dé phan biét gitta cac loai nhung ciing
phai khong khéac nhau qua muc gitra cac ca thé trong cung loai; (ii) Hé thong dinh
danh bang DNA phai dugc chuan héa, véi cing mot ving DNA c¢6 thé duoc st

dung cho cac nhém phan loai khac nhau; (iii) Poan DNA can chta da théng tin



21

phat sinh loai dé ¢ thé dé& dang dinh danh lodi vao cac nhoém phan loai (chi,
ho,...); (iv) C6 kha niang 4p dung vai cac mau vat thd, véi vi tri cap modi nhan gene
c6 do bao tha cao, dé dang thuc hién phan tng khuéch dai va doc trinh tu DNA,
diéu nay dac biét quan trong khi DNA tach chiét tir mau phan tich 1a mot hdn hop
DNA cua nhiéu loai can nhan dang trong cting mét thoi diém; (v) Doan DNA can
c6 chiéu dai vira phai (khoang 400-800 bp) dé c6 thé duoc khuéch dai tr DNA
khuon la cac DNA bi dut gay [78].

Dén nay, cac két qua nghién ctru di chi ra, c6 nhiéu doan DNA dic trung duoc
st dung 1am DNA mi vach, cac doan DNA ma vach c6 thé 1 nhitng doan DNA
nam & trong nhan (gene ma hoa rRNA loai 18S; 5,6S; 26S; 5S va vung ITS); nam &
ty thé (gene Cytb va vung kiém soat (control region)); nim & luc lap (gene matk,
rbcL, atpg, ndhF, rrnl6S, trnL) [32], [78].

Nghién ciru médi quan hé di truyén va nhan dién loai bang ma vach DNA luc lap

Trong hé gene luc lap c6 rat nhiéu gene duoc sir dung trong phan tich méi
quan hé di truyén va phan loai thuc vat (gene rrnl6S, rbcL, atpB, ndhF, trnL,
matK,...) trai rong tir phan loai cdp bo cho dén muc loai. Ving gene rrn16S phi hop
dé phan loai & mirc do bd. Trong khi dé, gene rbcL, atpR, ndhF phi hop phan loai ¢
muc d6 bo dén muc loai. Gene trnL va matK c6 thé &p dung trong mot bién do rong
tir bo cho dén dudi loai. Trude day, ching thuong dugc sir dung dé phan loai tir
muc ho cho dén muc l0ai; hién nay chang thuong duoc sir dung tir mirc ho dén mirc
phu lodi. Ving atpR-rbcL c6 thé duoc sir dung tir mirc chi dén muc lodi nhung
chung ciing dugc st dung tir mue chi dén mic phu loai [32], [78].

Trong hé gene luc lap, cé bay viing DNA duoc chon lam tng ctr vién ma vach
DNA cho thuc vt trén can gom: gene matK, rbcl, rpoB, rpoC1, ving dém psbK-
psbl, atpF-atpH va ving dém trnH-psbA. Trong do6, c6 bén ving la cac phan gene
mé& hoa (gene matK, rbcL, rpoB va rpoC1l) va ba vung dém khong ma héa protein
(atpF-atpH, trnH-psbA va psbK-psbl) [32], [60].

Gene matK tré thanh gene chi thi quan trong dé gitp phan loai hau hét céc loai

thuc vat trén Trai dat. Gene matK co kich thuéc khoang 1500 bp, nam trong hé gene
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luc lap. Gene matK mi héa cho protein maturaseK duoc phét hién lan dau tién bai
Sugita va cs (1985) trén cay thudc 14 (Nicotiana tabacum). Gene matK c6 su tién
hod nhanh nhit va c6 tinh da dang hon so véi cac gene luc lap khac [57]. Gene
matK khac nhau gitra nhirng loai thuc vat nhung lai c6 d6 twong dong cao & nhiing
cay cung loai [32], [60]. P co6 rt nhiéu cong trinh nghién ciru sir dung gene matK
dé dinh danh mot sé loai nhu C6 bién, Bach tat 18 (Tribulus terrestris), Aerva
javanica, Haplophyllum robustum, Tribulus pentandrus, Tamarix aucherana,...
[32], [60]. Ngoai ra, gene matK con duoc str dung 1am ma vach DNA dé phan tich
su da dang di truyén cua cdy rau bina (Spinacia oleracea) dia phuong. Két qua
nghién ctru cho thay, trinh tu nucleotide cua gene matK tir mau nghién ctu co su
tuong ddng t6i da (100%) vai cu cai duong tir Bd6 Pao Nha (ma s6 trén GenBank 12
HM850762) [93]. Aristya va cs (2020) da sir dung gene matK 1am ma vach DNA dé
nghién cau sy phét sinh loai cia 24 giong mia Indonesia. Gene matK dugc khuéch
dai bang phuong phap PCR véi cap mdi dac hiéu c6 kich thudc 1531 bp. Sau do,
gene matK duoc giai trinh ty va so sanh véi cac trinh tu gene matK trén co so dir
liéu GenBank. Két qua cho thay, cac mau nghién ctu sir dung trinh tu gen matK c6
d6 tuong dong tir 98,87-99,44% ¢ loai Saccharum officinarum, giéng mia lai va loai
Saccharum spontaneum [24].

Gene rpoC1 c6 chiéu dai trung binh 520 bp, ma hoa hai trong bén tiéu don vi
cua enzyme RNA polymerase, day 1a enzyme c6 vai tro trong qua trinh tong hop
RNA tir DNA luc lap [32], [60], [78]. Manzoor va cs (2022) da phan tich sy da dang
di truyén caa cay rau bina (S. oleracea) dia phuwong bang ma vach DNA 14 rpoC1.
Gene rpoC1 phén 1ap tr miu rau bina duoc giai trinh tu va so sanh véi cac trinh tu
nucleotide cua gene rpoC1 tuong tng trén GenBank. Két qua nghién ciu cho thay,
trinh tu nucleotide cua gene rpoC1 ciia mau nghién ciru ¢6 su trong dong vai trinh ty
gene rpoC1 cua rau bina (ma sb trén GenBank 13 AJ400848) va cu cai duong (ma sé
trén GenBank la EF534108) [93].

Gene rbcL mé hoa protein rbcL, protein nay ciu tao nén tiéu don vi 16n (tiéu

don vi oxygenase) cua enzyme rubisco (ribulose-1,5-bisphosphate carboxylase/
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oxygenase). Rubisco 1a enzyme quan trong nhit trong qué trinh quang hop vi xuc
tac cho phan ng cb dinh CO, dé tao nén céc phan ta duong. Gene rbeclL duoc st
dung nhiéu dé xay dung cdy phat sinh ching loai. Tuy nhién, dbi véi mdi quan hé di
truyén ¢ muirc duéi loai thi sy phan tich gene nay gap nhiéu han ché [32], [60], [78].
Loera-Sanchez va cs (2020) di st dung gene rbcL 1am ma vach DNA dé phan biét
cac loai co va cay ho dau. Két qua cho thdy, ma vach rbcL c6 kha ning nhan biét
93,3% cac cay ho dau va 46,4% cac loai coé Cynosurus cristatus, Dactylis
glomerata, Trisetum flavescens [89]. Nguyen va cs (2023) da str dung mot s6 ma
vach trong d6 c6 rbcL dé phan biét hai loai Lan (Paphiopedilum hangianum va
Paphiopedilum emersonii) cua Viét Nam [107].

Ving dém trnH-psbA 1a khu vuc nam giita gene trnH (gene ma hoa tRNA phu
trach van chuyén amino acid loai histidine) va gene psbA (gene ma hoa cho phan D1
cua protein Photosystem 11 (PSII) trong hé gene luc lap, c6 kich thudc xap xi 450 bp.
Ving nay thudng c6 mirc do bién doi nucleotide cao gitta cac lodi nén duoc sir dung
rong rai trong nghién ctru phan loai va phat sinh loai ¢ thyc vat. Vung dém trnH-psbA
cO xac suat nhan ban thanh cong rat cao (100% véi cac loai da dugc nghién cau).
Mirc @6 khac biét trinh tu nucleotide gitra cac loai la 1,24% va su khac biét bén trong
loai rat thap tir 0,00-0,08% [32], [60], [78]. Vung dém trnH-psbA di duoc sir dung
lam ma vach DNA véi nhiéu loai khac nhau thudc thuc vat Hat tran, duong xi, réu va
réu tan [32], [78]. Nguyen va cs (2023) da so sanh kha nang phan biét hai loai
P. hangianum va P. emersonii cua bon trinh ty 12 gene matK, rbcl, rpoC1 va trnH-
psbA. Két qua cho thy, trinh ty ving trnH-psbA cd kha ning phan biét hai loai
nghién ctu tét nhat va dugc dé xuat 1am ma vach DNA dé phan biét hai loai
P. hangianum va P. emersonii & giai doan chua ra hoa [107]. Nguyén Thi Hai Yén va
cs (2021) da s dung ving trnH-psbA dé nhan dang Lan hai dudi cong
(Paphippedilum gratrixianum) c6 ngudn géc tai Lao Cai, Viét Nam. Bong thoi, két
qua nghién ciru cho thdy mau P. gratrixianum c6 quan hé ho hang gan giii véi loai
Lan hai Tran lién coa Viét Nam (P. tranlienianu, md GenBank MW794124.1), loai

P. barbigerum (loai Lan hai duoc tim thdy lan dau ¢ Trung Quédc, ma GenBank
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MN153814.1, NC_050870.1) va loai P. spicerianum (loai dic hitu An Do, ma
GenBank NC_502702.1) [17].

Trong hé gene luc lap ngoai bay viung gene di duoc dé xuat thi con rét nhiéu
viing tiém ning chua duoc nghién ctru. Do d6, viéc tim kiém cac ving tiém ning dé
dé xuat 1am ma vach DNA van duogc nhiéu nha khoa hoc quan tam.

Tur két qua giai trinh ty sdu hé gene luc lap cua sau lodi Bang ling
(Lythraceae), nghién ciru da chon ra dugc 10 chi thi phan tir tiém niang (gom cac
gene ndhF, matK, ycfl, rpl22, rpl32, trnK-rpsl6, trnR-atpA, rpl32-trnL, trnH-psbA
va trnG-trnR) trong 22 loai thudc chi Lythraceae dé 1am ma vach DNA nham nhan
dién cac loai thudc chi Lythraceae [52]. Cac ving tiém ning (gene trnC-rpsl6, trnS-
trnG va trnE-trnM) duogc dé xuat 1am ma vach DNA dé nhan dién va phan loai cac
loai trong chi Panax [92]. Zhou va cs (2018) sau khi giai trinh tu hé gene luc lap
cua hai loai P. rhoeas va P. orientale da phan tich so sanh v&i hai loai khac
Papaveraceae dé xac dinh sy tién hoa phan tir va xac dinh ma vach DNA. Két qua
cho thay, cac viing ycfl, rpoB-trnC, trnD-trnT, petA-pshJ, psbE-petL va ccsA-ndhD
la cac vung siéu bién, co thé duoc st dung 1am ma vach DNA dé xac dinh méi quan
hé di truyén va nghién ctiu sy phat sinh loai cua ho Papaveraceae [158]. Ngoai ra,
mot s6 nghién ctru da dé xuat gene trnL 1am ¢ng vién ma vach DNA tiém ning dé
nhan dién loai va xac dinh méi quan hé di truyén gitra cac loai. Huynh Thi Thu Hué
va cs (2021) da st dung hai trinh ty gene rbcl va trnL dé xac dinh méi quan hé di
truyén cho bén mau Béach bo thu tai mién Béc, Viét Nam. Buéc dau, cac két qua
nghién ctu khoang cach di truyén va cay phat sinh chung loai cho thay, cac mau
Béch bo ¢6 méi quan hé gan giii véi loai Stemona tuberosa Lour. Gene trnL ¢ kich
thugc 1100 bp cho kha ning phan biét cac loai Bach bo tét hon so véi ving gene
rbcL (co kich thudc 600 bp) [7]. Gene trnL tir loai Hoya parasitica da dugc phan
1ap va giai trinh tu nucleotide cho kich thudc 1a 829 bp. Cay phat sinh chung loai
dugc xay dung dua trén 32 trinh ty trnL cho théy, cac loai phan bd trong nam

nhom, loai H. parasitica phan bd cing mot nhém va cé mdi quan hé di truyén rat
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gan vé6i loai H. pubicalyx. Gene trnL dugc dé xuit 13 tmg cir vién ma vach DNA luc
lap tiém ning phuc vu nhan dang loai H. parasitica [130].

Nhu vay, trong hé gene luc lap ¢ kha nhiéu gene va ving dém duoc dé xuat
va stir dung 1am ma vach DNA dé nhan dién loai, nghién ctu phét sinh chang loai va
phan tich mdi quan hé di truyén giira cac loai. Tuy nhién, véi mdi loai, mdi chi s&
c6 nhitng ma vach phu hop. Do d6, viéc tim kiém gene tiém ning tré thanh mé vach
DNA cho dbi twgng nghién ciru cuia minh 1a rat can thiét. Nghién ciru ma vach DNA
trong chi Adinandra van con kha méi va dang trong qué trinh phat trién. Hién nay,
dir liéu ma vach DNA cua chi Adinandra rat han ché, ngoai nghién ctu dé xuat va
sir dung gene matK dé nhan dién loai A. megaphylla va A. lienii thi chua c6 nghién
ctru nao dé xuat ung vién ma vach mégi, mac du trong hé gene luc lap cua chi
Adinandra con rat nhiéu gene tiém nang [13], [102]. Do d6, trong nghién ctu nay s&
tim kiém cac ving gene tiém nang dé dé xuat lam ma vach DNA va xem xét hé
gene luc lap hoan chinh c6 phai la siéu mé vach giup nhan dién cac loai thugc chi
Adinandra hay khéng.

1.3. Thanh phan héa hoc va hoat tinh sinh hoc ciia chi Adinandra
1.3.1. Thanh phin héa hoc ciia chi Adinandra

Nghién ctiru vé thanh phan héa hoc cua chi Adinandra di duoc nhiéu nha khoa
hoc trén thé gidi va ¢ Viét Nam thuc hién. Trong céc loai thuoc chi Adinandra thi
loai A. nitida dugc quan tm nghién ctu nhiéu hon ca. O Trung Qudc, 14 khd cua
loai A. nitida duogc sir dung rong rai lam tra dé udng (tra Shiyacha, Shiya), duoc sir
dung trong thuc pham, y hoc va di duoc chieng minh 1a mang lai nhiéu lgi ich cho
sic khoe [34], [39]. Chen va cs (1996) da phén tich thanh phan dinh dudng va thanh
phan dugc lidu trong cay tra Shiyacha hoang da. Két qua cho thiy cac chat dinh
dudng cua Shiyacha rat giau amino acid, vitamin va khoang chit. Ham lwong
flavonoid trong tra Shiyacha la 28,4% va cao hon so vai cac loai tra khac [34]. Theo
Liu va cs (2010), ham lugng flavonoid chiém hon 45% trong dich chiét ethanol tur
la ciia loai A. nitida [86]. Chen va cs (2015) da nghién ctiru vé thanh phan phenolic

cua 4 loai thugc chi Adinandra & Trung Qudc 1a A. nitida, A. glischroloma var.
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jubata, A. millettii va A. latifolia. Ham luong cac hop chat phenolic trong loai
A. nitida cao nhat dat 140,54 mg/g, tiép dén la loai A. millettii (125,96 mg/g), loai
A. glischroloma var jubata (84,14 mg/g). Loai A. latifolia c6 ham luong phenolic
thip nhét dat 71,29 mg/g. Tuong tu, ham lwong flavonoid cao nhat & loai A. nitida
(88,72 mglg), tiép dén 1a loai A. glischroloma var. jubata (44,74 mg/g), loai
A. millettii (43,54mg/g) va thap nhat 1 loai A. latifolia (19,13 mg/g) [38].

O Viét Nam, cac nghién ciu vé thanh phan hda hoc cua cac loai thudc chi
Adinandra van con kha han ché. Mot s6 tac gia sir dung phuong phap dinh tinh da
x4c dinh duoc trong cao chiét cua loai A. megaphylla, A. lienii, A. bockiana c6 chira
mét s6 nhdm hop chat nhu polyphenol, flavonoid va coumarin [106], [108], [14].
Nghién ctru sau vé thanh phan hoa hoc cua céac loai thugc chi Adinandra méi chi c6
mot s6 cdng bd khoa hoc thudc nhém nghién cau caa Vi Thi Kim Oanh va cs. Céc
nghién ctu cua nhém tac gia nay cho thay, thanh phan hop chat chinh trong céc cao
chiét thu dugc tir mot s6 loai thudce chi Adinandra ¢ Viét Nam chu yéu thuoc nhom
saponin triterpenoid, flavonoid, triterpenoid [10], [11], [133], [134], [135], [136].

Nhu vay, trén thé gioi va ¢ Viét Nam dd c6 kha nhiéu nghién ciu vé thanh
phan hop chit c6 trong cac loai thuoc chi Adinandra. Pa s cac nghién ctru déu
théng nhat, cac loai thugc chi Adinandra chira cac nhom hop chét cha yéu nhu:
flavonoid, phenolic, triterpenoid, saponin triterpenoid, aldehyde, coumarin. Trong
do, flavonoid va triterpenoid Ia thanh phan cha yéu [84], [85], [86], [138], [153].

Bang cac phuong phap phan 1ap nhu sic ki cot (CC), sic ky ban méng
(TLC), sic ky khi ghép khéi pho (GC-MS), sac ky 16ng hiéu ning cao (HPLC), sac
ky phan bé nguoc dong téc do cao (HSCCC); két hop véi cac phuong phap do
quang pho nhu khéi phé ion héa phun dién tir (ESI-MS), pho t ngoai - kha kién
(UV/VIS), pho hong ngoai (IR), phd cong huong tir hat nhan (NMR) da phan 1ap
va tinh sach duoc cac hop chit c6 trong cao chiét cua mot s lodi thudc chi
Adinandra [5], [10], [11], [49], [84], [85], [86], [133], [134], [135], [136], [138],
[140], [147], [150], [153], [154].
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Tam hop chét phan lap duoc tir chi Adinandra thuéc nhém flavonoid gdm
apigenein [84], [85], [87], [138], [150], [153], [154]; camellianin A [49], [84], [85],
[86], [87], [138], [149], [150], [153], [154]; quercitrin [138], [154]; epicatechin [5],
[153], [154]; rhoifolin [153], [154]; camellianin B [85], [86], [150], [153], [154];
megastigmane [134]; epiafzelechin [5]. Cac hop chét trén duoc phan lap cha yéu tir
la cua loai A. nitida, riéng epicatechin, epiafzelechin duoc phan lap tur la cua loai A.
lienii [5] va megastigmane dugc phén lap tur 14 cua loai A. poilanei [134] (Hinh P1.1
- Phu luc 1).

Két qua cua cac nghién ctu cho thay, tir mot sb loai thuoc chi Adinandra da
phan lap dugc tdm hop chat thugc nhdm saponin triterpenoid gom kajiichigoside F1
[134], [138], nigaichigoside F2 [138], peduncloside [138], sericoside [140],
glucosyl tormentate [140], nigaichigoside F1 [140], arjunglucoside | [140], 20, 3 a,
19 « -trihydroxy-olean-12-en-28-oic acid-28-O-4-D-glucopyranoside [140]. Tat ca
cac hop chat nay déu duoc phan lap tir 1a cua loai A. nitida [138], [140], [147], riéng
kajiichigoside F1 con duwoc phén lap tir 14 cua loai A. poilanei [134] (Hinh P1.2 -
Phu luc 1).

Ttr chi Adinandra da phan 1ap duoc 17 hop chat thudc nhom triterpenoid gom:
Uvaol [11]; ursolic acid [5], [11], [134], [135], [136]; 3p-hydroxy-urs-11-en-
134,28-olide [11]; betulinic acid [5], [11], [135], [136]; 3B, 20-dihydroxy-28-
carbaldehyde [135], [136]; lupeol [10], [135], [136]; betulin [135], [136], [139]; 26-
hydroxypomolic acid [10], [133]; 34,30-dihydroxy-18Ha-oleane-284,194-olide
[134], platanic acid [134], arjunetin [140], pomolic acid [134], betulinal [134],
[135], [136]; acetyl ursolic acid [135], [136]; massagenic acid | [134], oleanderolide
[134], diospyrolide [134] (Hinh P1.3 - Phu luc 1). Hau hét cac hop chat nay déu
dugc phan 1ap tr cac loai thugc chi Adinandra ¢ Viét Nam nhu: A. hainanensis,
A. poilanei va A. lienii trur arjunetin duoc phan lap tur 1a caa loai A. nitida [140].

BSn hop chét thuoc nhom sterol gom: Stigmas-3-one [135],[136]; sitoindoside
| [5], [134]; y-sitosterol [85], stigmasterol [85] (Hinh P1.4 - Phu luc 1). Trong do,

stigmas-3-one dugc phén lap tur than cua loai A. hainanensis, sitoindoside | tir 14 cua
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loai A. lienii, A. poilanei va y-sitosterol, stigmasterol tir l1a cua A. nitida [5], [85],
[134], [135], [136].

Cac hop chat thuoc nhom phenolic phan lap duoc tir chi Adinandra gom:
Vanillin [135], [136]; tyrosol [10], [133]; 4-hydroxybenzonic acid [135], [136]
(Hinh P1.5 - Phu luc 1). Trong d6, vanillin va 4-hydroxybenzonic acid dugc phan
lap tir than caa loai A. hainanensis; tyrosol tir than caa loai A. poilanei.

Ngoai ra, tir mot s loai thuoc chi Adinandra da phan 1ap dugc mét s6 hop
chat thudc cac nhom khac nhu: Ent-17-nor-atisane-164-hydroxy-18-oic acid f-D-
glucopyranosyl ester (nhém diterpenoid) [135]; scopoletin (nhém coumarin) [10],
[133], [135], [136]; 3,4-dihydroxybenzaldehyde (nhém aldehyde) [135], [136];
2,6-dimethoxy-1,4-benzoquinone (quinone) [10], [133]; syringersinol (lignan)
[134]; y-tocopherol (tocopherol) [85]; 3,7,11,15-tetramethyl-2-hexadecen-1-ol
(phytol) [85] (Hinh P1.6 - Phy luc 1).

Tir cac cong trinh dd cong bd cho thay, thanh phan héa hoc cua céc loai thudc
chi Adinandra kha da dang va phong phu, gom cac nhém hop chat flavonoid,
triterpenoid, saponin triterpenoid, phenolic, coumarin va sterol. Trong dd, cac nhom
thuong gap 1a flavonoid va triterpenoid, véi cac hop chat nhu apigenin, camellianin
A, camellianin B, ursolic acid, betulinic acid, lupeol. Nhitng nghién ctu vé thanh
phan hoa hoc nay di gop phan tao co sé khoa hoc Iy giai cho viéc str dung céc loai
thuoc chi Adinandra dé chita bénh trong y hoc co truyeén.

Hién nay, cac nghién ciu vé phan Iap cac hop chat méi chi dugc thuc hién o
mot s loai nhu: A. nitida, A. lienii, A. poilanei, A. hainanensis trong tong sb 85 loai
thudc chi Adinandra. Nhu vay, con rat nhiéu loai thuoc chi Adinandra khac chua
dugc 1am sang to vé thanh phan hoéa hoc. Do d6, nghién ctru nay duogc thuc hién
nham phan 1ap céc hop chat va tim kiém chat mai tr mot sé loai thuoc chi

Adinandra ¢ Viét Nam.
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1.3.2. Hoat tinh sinh hoc cua chi Adinandra
1.3.2.1. Hoat tinh sinh hoc cia cao chiét va nhém hop chat tir mot sé loai thudce chi
Adinandra

Theo y hoc cb truyén, mot sé loai thudc chi Adinandra dugc st dung 1am
thudc diéu tri ung thu vom hong, dau da day, ran cin [3], [6]. Nhiéu nghién ciru da
chang minh loai A. nitida c6 tac dung khang khuan, giam dau, giam huyét ap, chdng
oxy hoa va &c ché sy ting sinh cua té bao ung thu [84], [85], [86], [138], [153].
Nghién ctru hoat tinh khang khuan, chong oxy hoa, giy doc té bao ung thu 1 nhirng
huéng nghién cau chu yéu trén cac loai khac thudc chi Adinandra.

Trén thé gigi, Liu va cs (2010) da chung minh tac dung chéng oxy héa cua
dich chiét ethanol tir 14 cua loai A. nitida. Két qua nhan thay, tac dung chong oxy
hoa cua dich chiét ethanol 12 14,74 mg/mL; hop chat flavonoid c6 hoat tinh kém
hon nhiéu (khoang 100 lan) so véi dich chiét ethanol khi sit dung phuong phap
DPPH va Rancimat. Nghién ctru ciing cho ring, tdc dung chng oxy hoa cua céc
hop chét trong 14 cua lodi A. nitida c6 thé phu thudc vao céc thanh phan héa hoc
khac nhau [86]. Liu va cs (2013) di chitng minh dich chiét flavonoid thu duoc tir 14
cua loai A. nitida c6 kha niang loai bo hiéu qua cua cac goc tu do 2,2-diphenyl-1-
picrylhydrazyl (DPPH) vaéi gia tri 1Cso la 0,02 mg/mL [81].

Chen va cs (2015) khi nghién ctu vé thanh phan phenolic cua bbn loai thuc
chi Adinandra ¢ Trung Quéc la A. nitida, A. glischroloma var. jubata, A. millettii,
A. latifolia d3 chi ra tac dung chéng oxy hda va chimg minh dugc kha ning tc ché
cia bon loai nay trén cac dong ung thu HepG-2 va MCF-7. Trong do, tac dung
chdng oxy héa va chng ung thu cua lodi A. nitida va A. millettii tot hon so véi
loai A. jubata va A. latifolia. Dich chiét cua bon loai nghién ciu chira nhom
hop chat phenolic c6 kha ning ¢ ché qué trinh nhan 1én cua té bao HepG2 véi
gia tri 1Csp tir 1,05-6,44 mg/mL va té bao MCF-7 véi gia tri ECsp tir 2,26-8,02
mg/mL (Bang 1.2) [38].
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Bang 1.2. T4c dung tc ché dong té bao ung thu HepG2 va MCF-7 cua dich chiét
chtra nhém hop chat phenolic [38]

TT Lodi Gia tri 1Cso (mg/mL)
HepG2 MCF-7
1 A. nitida 1,49 + 0,023 2,26 + 0,19
2 A. millettii 1,05 + 0,089 2,43+0,23
3 A. jubata 1,85 £ 0,056 8,02 + 0,32
4 A. latifolia 6,44 + 0,460 4,01+0,12

Chen va cs (2017) da nghién ctru hoat dong chéng oxy hda va chdng tang sinh
té bao ung thu cua dich truyén tra A. nitida trong diéu kién in vitro & duong tiéu
hoa. Két qua cho thay, trong duong tiéu hoa, dich truyén tra A. nitida thé hién hoat
dong chong ting sinh manh mé ddi voi té bao Caco-2 (té bao ung thu rudt két) va
anh hudng dén con duong truyén tin hiéu caspase 3/9 (caspase la mot enzyme c6
vai tro toi quan trong ddi véi viéc chét theo chwong trinh cua té bao). Cam tng chét
theo chuong trinh c6 thé dong vai tro 1a co ché co ban cho hoat dong chong ting
sinh té bao khéi u. Nghién ciu cho rang, dich truyén tra A. nitida c6 thé hoat dong
nhu mét chat chéng oxy hda noi bao tiém ning va chat wc ché ting sinh té bao ung
thu rudt két [39].

O Viét Nam, Nguyen va cs (2020, 2021) da danh gia kha ning gy doc té bao
ung thu cta cao chiét ethanol tir 14 va than cua loai A. megaphylla. Nghién cau da
st dung ba dong té bao ung thu 1a ung thu phdi (A549), ung thu da day (AGS) va
ung thu vi (MDA-MB-231). Két qua nghién citu cho thay, cao chiét ethanol tir 14
c6 hoat tinh gy doc trén cac dong té bao ung thu A549, AGS va MDA-MB-231 véi
gia tri 1Cso lan luot 1a 77,02; 67,76; 84,46 ug/mL [103]. Cao chiét tir than c6 kha
ning gay doc trén ba dong té bao ung thu thir nghiém véi gia tri ECso lan luot 1a
43,52; 56,24; 58,24 pg/mL [108]. Cao chiét ethanol tir 14 cua loai A. bockiana co
kha nang uc ché dong té bao A549, AGS va MDA-MB-231 vai gia tri ICso lan luot
dat 48,73 pg/mL; 58,62 pg/mL va 43,15 pg/mL [14].

Cao chiét ethanol, ethyl acetate va dichloromethane tir 14 cua loai

A. megaphylla di duoc sir dung dé nghién ctru hoat tinh chéng oxi hoa. Két qua da
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chang minh cao ethanol va ethyl acetate cé hoat tinh chéng gc tw do DPPH véi gia
tri ECso lan luot 13 33,2 va 30,3 pg/mL. Cao dichloromethane khéng thé hién hoat
tinh chéng goc tu do véi gia tri ECso > 128 pg/mL [103]. Két qua thu dugc tuong tu
khi nghién ctu tdc dung chéng oxy héa cua céc cao chiét tir than cua loai
A. megaphylla. Cao ethyl acetate va ethanol c6 hoat tinh khir géc tu do DPPH Vi
gia tri ECso lan luot 1a 28,9 va 32,0 pg/mL. Trong d0, cao ethyl acetate ¢ hoat tinh
manh nhat. Nguoc lai, cao dichloromethane khéng thé hién hoat tinh khir géc tu do
VGi gia tri ECso 16n hon 128 pg/mL [108]. Cao chiét ethanol, ethyl acetate va
dichloromethane tir 4 cua loai A. bockiana cé hoat tinh khir goc tw do DPPH manh
Vi gia tri ECso lan luot dat 0,2; 5,7 va 0,47 pg/mL [14].

Nguyen va cs (2020, 2021) da budc dau khao sat hoat tinh khang khuan cua
cac cao chiét (ethanol, ethyl acetate va dichloromethane) tir 1a va than caa loai A.
megaphylla véi cac ndng do 20; 60 va 200 pg/mL. Két qua nghién ciu cho thay, ca
ba loai cao chiét tir 14 déu cd kha ning uc ché su phat trién cua vi khuan
Staphylococcus aureus, Bacillus subtilis, Seratia marcessens, Sarcina lutea,
Lactobacillus plantarum va Escherichia coli & nong d6 200 ug/mL. Dac biét, hoat
tinh khang vi khuan cua cao dichloromethane tét hon so véi cao ethanol va ethyl
acetate [103]. Ca ba loai cao chiét tir than déu c6 kha ning wc ché su phat trién cua
vi khuan B. subtilis, L. plantarum, E. coli ¢ ba nong d6 khao séat va khong co kha
nang uc ché sy phat trién cua vi khuan S. marcessens. Véi vi khuan S. lutea, cao
dichloromethane & nong do 60 va 200 pg/mL méi ¢ kha ning e ché. Nhu vay, kha
ning ¢ ché su phat trién vi khuan cua cac cao chiét tir than cua loai A. megaphylla
xép theo thu tu giam dan 1 cao dichloromethane, ethyl acetate va ethanol [108]. Ca
ba loai cao chiét ethanol, ethyl acetate va dichloromethane tir 14 cua loai A. bockiana
da duoc ching minh ¢6 kha ning tc ché su phat trién cua vi khuan B. subtilis,
L. plantarum va S. marcessens ¢ nong do 20; 60 va 200 pg/mL [14].

Ngoai c4c hoat tinh nhu khéang khuan, chong oxy héa, gy doc té bao ung thu
thi céc cao chiét va hop chét trong chi Adinandra con cé cac hoat tinh sinh hoc khéc

nhu chdng di ¢ng, tc ché su tich tu lipid mau, giam huyét 4p, bao vé gan, bao vé da
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day [35], [86], [148]. Liu va cs (2010) da so sanh va danh gia tac dung lam giam
huyét ap, (rc ché enzyme chuyén angiotensin (ACE) cua dich chiét ethanol va céc
hop chit flavonoid tir 14 A. nitida. Két qua cho thay, cac hop chat flavonoid c6 tac
dung 1am giam huyét 4p, ac ché ACE tét hon dich chiét ethanol. O ndng 500
ng/mL, tac dung &c ché ACE cua dich chiét ethanol 1a 29,7%. Hoat tinh ¢ ché
ACE cua dich chiét ethanol phu thudc nhiéu vao cac hop chat flavonoid [86]. Yuan
va cs (2022) di nghién ctu tac dong cua chiét xuat nuéc tra Shiyacha (EST) trong
loét da day cap tinh do HCI va ethanol gay ra & chuot. Cho chudt mé hinh sau khi
kich thich bang HCI/EtOH uéng EST lién tuc da giam dang ké su suy giam ton
thuong niém mac da day, biéu hién ha thap chi sb ton thuong mé bénh hoc, tong chi
sb niém mac da day, chi s stress oxy hda. Két qua nghién ciru cho thay, EST c6 tac
dung chéng oxy hda va chéng viém & chudt bi loét da day. Tir d6, nhom tac gia da
dé xuat loai A. nitida nén duoc phét trién thanh thuc pham chitc nang ty nhién cho
bénh nhan loét da day cép tinh dua trén tac dung bao vé da day cua EST [148].
Chen va cs (2022) da nghién cau tac dung bao vé gan cia EST & chudt bi ton
thuong gan cap tinh do carbon tetrachloride (CCI4). Hai nong d6 EST khéac nhau da
duoc cung cap cho chudt md hinh bang 6ng théng trong 3 ngay. Két qua phan tich
cac chi sd gan cho thay, EST da lam giam sy gia ting chi s6 gan do CCl4 gay ra
diém ton thuong mo bénh hoc gan, alanine aminotransferase (ALT) va aspartate
aminotransferase (AST) déu giam. Két qua da chiang minh, EST c6 kha niang bao vé
gan khai tac dong cua CCl4 [35].

Nhu vay, cac cao chiét va hop chét co trong céc loai thuoc chi Adinandra c6
c4c hoat tinh nhu: khang khuan, chong oxy hoa, gy doc té bao ung thu, chéng di
tng, e ché sy tich tu lipid mau, giam huyét &p, bao vé gan, bao vé da day. Pic
biét, cao chiét cua cac lodi thudc chi Adinandra ¢ Viét Nam nhu A. bockiana,
A. megaphylla da dugc nghién ctiru kha ki vé tac dung khang khuan, chéng oxy héa

va gdy doc té bao ung thu.
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1.3.2.2. Hoat tinh sinh hoc cua cdc hop chat phan lap tir mot 56 loai thudc chi Adinandra

Trén thé gi6i, nhitng nghién cau vé hoat tinh sinh hoc cua cac hop chat phan
lap duoc tir cac loai thudc chi Adinandra ciing chu yéu tap trung vao hoat tinh
chéng oxy hoa va giy doc té bao ung thu. Yuan va cs (2008) di phan 1ap
camellianin A tir 14 cua loai A. nitida va thtr nghiém hoat tinh chéng oxy héa cua
camellianin A bing cac phuong phap thir nghiém khac nhau. Két qua cho thiy,
camellianin A c6 thé Gc ché dang ké qua trinh peroxide hoéa lipid trong hé nhii
tuong acid linoleic va loai bo gbc tu do 1,1-diphenyl-2-picrylhydrazyl (DPPH) Vi
gia tri 1Cso 12 2,37 mg/mL; va &c ché cac gbc hydroxyl tuy thudc vao lidu luong st
dung [149]. Nam 2010, Liu va cs da thir tdc dung chong oxy hoa cua cac hop chét
camellianin A, camellianin B va apigenein phan lap tir 14 cua loai A. nitida. Két qua
cho thay, tic dung chong oxy hoa ciua camellianin A, camellianin B va apigenein
V6i gid tri 1Cso twong tng lan luot 12 1,62; 1,8 va 0,95 mg/mL [86].

Yuan va cs (2009) da nghién ctru tic dung wc ché dong té bao ung thu biéu mo
(A431) & nguoi cua ba chat thuge nhoém flavone dugc tach chiét tir 14 cua loai A.
nitida bang phuong phap danh gia kha niang gay doc va tang sinh té bao (xét nghiém
MTT). Két qua cho thay, ba chat thuoc nhém flavone &c ché dang ké sy phét trién
cua té bao ung thu biéu md & ngudi tly vao nong do. Sau 48 gio diéu tri, tac dung
chéng lai céc té bao A431 cua camellianin A, camellianin B va apigenin véi gia tri
ICso lan luot 13 9,09; 12,5 va 21,0 uM [150]. O Trung Qudc, 14 cua loai A. nitida
duogc sir dung dé lam tra udng véi tac dung chong ung thu. Hop chét chinh duoc xéac
nhan 1a camellianin A (chiém 19,25% bang phan tich HPLC) c6 kha ning wc ché
dong té bao ung thu gan HepG2 (8,7%) va ung thu vii MCF-7 (33,8%) & nong do
200 uM. Trong nghién cau vé chu trinh té bao, camellianin A 1am ting mat do té
bao & giai doan GO/G1. Viéc ting mat d6 céc té bao HepG-2 va MCF-7 trong giai
doan dau cua qua trinh chét té bao da duoc phat hién. Nhu vay, camellianin A
khong chi anh huéng dén qua trinh nhan 18n cua té bao ung thu ma con thiic day cac

té bao di vao chu trinh chét té bao (apoptosis) [49].
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Ngoai cc hoat tinh co ban nhu chdng oxy hoa, giy doc té bao ung thu thi cac
loai Adinandra con thé hién hoat tinh sinh hoc khac nhu: chéng di wng, Gc ché su
tich tu lipid mau, giam huyét &p, bao vé gan, wc ché a-glucosidase [3], [11], [86],
[134], [147], [148]. Nam 2019, Yuan va cs da st dung tién bach cau 3T3-L1 nhu
mot mo hinh dé xac dinh cac hop chit cé kha ning giam lipid mau va chdng di tng
& tra Shiya. Két qua thir hoat tinh chéng di @ng cho thay, chit 2a, 3a-
dihydroxyursolic acid 28-O-A-D-glucopyranosyl ester 1a thanh phan chéng di tng
chinh véi gié tri 1Cso 12 27,6 pg/mL. Két qua nghién cau tac dung wc ché sy tich tu
lipid trong qué trinh biét hoa té bao m& 3T3-L1 cho thiy, cac triterpenoid khong co
nhom duong lam giam dang ké, trong khi flavonoid ciing khong c¢6 nhom duong
cho thay hoat dong @c ché tich tu lipid mau ting 1én rd rét [147]. Liu va cs (2010)
da danh gia tac dung lam giam huyét 4p, wc ché ACE cua cac chat camellianin A,
camellianin B, apigenein phan lap duoc tir 14 cua loai A. nitida. Két qua nghién cau
cho thay, & ndng 500 ug/mL, tac dung tc ché ACE cuaa camellianin A, camellianin
B va apigenein lan luot 12 30,16; 40,68 va 30,27% [86].

Camellianin A 1a thanh phan flavonoid chu yéu cé trong dich chiét tra
Shiyacha. Yuan va cs (2022) da nghién ctu tac dong cua camellianin A trong bénh
loét da day cap tinh do HCI va ethanol (EtOH) gay ra ¢ chuét. Str dung camellianin
A trong hai ngay lién tuc cho chuét sau khi kich thich bang HCI/EtOH da 1am giam
dang ké sy suy giam tén thuong niém mac da day bang cach ha thap téng chi sé
niém mac da day, chi sb ton thuong mé bénh hoc, stress oxy hda, biéu hién cua cac
cytokine gay viém TNF-o va IL-6, va su biéu hién ciia cac chat trung gian gay viém
INOS (Inducible Nitric Oxide Synthase-enzyme cam wng nitric oxide synthase) va
COX-2 (Cyclooxygenase-2, mot enzyme quan trong trong qua trinh sinh téng hop
c4c prostaglandin). Két qua phan tich héa mé mién dich va Western Blot cho thay,
camellianin A d& diéu chinh mitc protein duong truyén tin hiéu viém cua IkB-a va
NF-«B. Tur két qua nghién ctru d3 xac dinh rang, camellianin A c6 tac dung chdng
oxy hda va chong viém & chuot bi loét da day [148]. Chen va cs (2022) di nghién

ctu tac dung bao vé gan cia camellianin A ¢ chudt bi ton thuong gan cap tinh do
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carbon tetrachloride (CCl4). Biéu tri trong ba ngay véi hai nong d6 camellianin A
khac nhau d 1am giam su gia ting chi s6 gan do CCl4 gay ra, diém tén thuong mo
bénh hoc gan, alanine aminotransferase (ALT) va aspartate aminotransferase (AST)
déu giam. Pong thoi, nghién ctru cling dua ra bang ching cho thay su két hop dich
chiét tra Shiyacha va camellianin A c6 thé bao vé gan, chéng lai tén thuong gan do
CCl4 gay ra bang cach ting cuong kha ning chdng oxy héa, chéng viém va chét
theo chuong trinh [35].

O Viét Nam, Vu va cs (2019, 2022) da thtr hoat tinh gay doc té bao ung thu
trén bon dong té bao: ung thu biéu md (KB), ung thu gan (HepG2), ung thu phoi
(LU) va ung thu vi (MCF-7) bang phuong phap MTT cua cac hop chat phan lap
duoc tir 14 va than cua loai A. hainanensis. Két qua cho thay, betulinic acid c6 hoat
tinh gay doc té bao kha tot trén ca bén dong té bao ung thu thir nghiém; trong khi
ursolic acid va triterpene lupan-34, 20-dihydroxy-28-carbaldehyde thé hién tac dung
gdy doc té bao ung thu yéu hon betulinic acid. Cy thé, tir than cua loai A.
hainanensis, hop chét triterpene lupan-3p,20-dihydroxy-28-carbaldehyde cé kha
nang gy doc yéu trén cac dong té bao ung thu KB, HepG-2, LU véi gia tri ICso la
76,78 pg/mL, 79,49 pg/mL va 85,61 pg/mL. Scopoletin c6 kha nang gay doc dong
té bao HepG2 va MCF-7 véi gia tri ICso lan luot 1 32,00 pg/mL, 43,63 pug/mL va
khong c6 hoat tinh gdy doc véi dong té bao KB va LU [11], [135], [136]. Nam
2021, Vu va cs da thir hoat tinh chéng ung thu ctia mot s6 hop chat phan lap duoc
tir 14 cua loai A. poilanei. Két qua cho thay, pomolic acid cho kha ning gay doc té
bao manh ddi voi bn dong té bao: ung thu biéu moé (KB), ung thu gan (HepG2),
ung thu phdi (LU) va ung thu va (MCF-7) trong thar nghiém [134].

Trong co thé, mang té bao rudt non tiét ra a-glucosidase thay phan céc
oligosaccharide thanh glucose va tham thau vao mau qua mang rudt non dé nudi cac
té bao cia co thé. Khi co thé bi réi loan chuyén hda carbohydrate, lwong dudng
trong méu sé tang cao dan dén bénh dai thao duong. Bang cach ¢ ché hoat dong
cua a-glucosidase c6 thé 1am cham qua trinh thay phan carbohydrate va lam giam
luong dudng trong mau [44]. Do d6, kiém soat bénh dai thiao duong type 2 bing
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viéc uc ché a-glucosidase 1a mot trong nhitng liéu phap dang duoc st dung gop
phan 6n dinh duong huyét sau bira an [45]. Huéng nghién ciu tim kiém cac hop
chat thién nhién c6 tac dung tc ché a-glucosidase dang dugc cac nha khoa hoc quan
tam. O Viét Nam, Vi Thi Kim Oanh va cs (2019) da khao sat tac dung Gc ché
a-glucosidase cua cac hop chét phan lap duoc tir mot s loai thuoc chi Adinandra
dwa trén phan Gng phan cit co chat p-nitrophenyl-a-D-glucopyranoside boi
a-glucosidase, qua d6 giai phong san pham Ia p-nitrophenol ¢ mau vang. Két qua
cho thay, trong cac hop chat phan lap dugc tir 14 cua loai A. hainanensis thi
betulinic acid thé hién kha tt kha ning @c ché a-glucosidase. Hop chat ursolic acid
thé hién hoat tinh wc ché a-glucosidase yéu hon betulinic acid [11]. Vu va cs (2021)
d3 danh gia hoat tinh uc ché a-glucosidase cua cac hop chat phan lap duoc tir 14 loai
cua lodi A. poilanei. Ké qua cho thdy, cidc hop chiat massagenic acid I,
oleanderolide, platanic acid va pomolic acid c6 kha ning &c ché manh hoat tinh cua
a-glucosidase véi cac gié tri 1Cso nam trong khoang tir 1,29-3,13 pg/mL. C4c hop
chat diospyrolide, 4,5-dihydroblumenol A, syringersinol va Kajiichigoside F1 c6
kha ning tc ché dang ké voi cac gia tri 1Cso tir 13,01-16,00 pg/mL [134]. Két qua
thir hoat tinh &c ché a-glucosidase cua cac hop chat thuoc nhom triterpenoid phan
lap duoc tir than cua lodi A. hainanensis cho gia tri ICso nam trong khoang tir 2,27-
12,25 pg/mL, trong do triterpene lupan-34, 20-dihydroxy-28 carbaldehyde cé hoat
tinh manh nhat [135], [136].

Nhu vay, cac loai thuoc chi Adinandra chira nhiéu hop chat sinh hoc quan
trong nhu camellianin A, camellianin B, apigenein, platanic acid, pomolic acid. Cac
hop chat nay c6 kha ning chdng oxy hoa, gay doc té bao ung thu, giam cholesterol,
hd tro diéu tri tiéu duong, chéng di ung va nhiéu hoat tinh sinh hoc khac. Viéc
nghién ctu va khai thac cac hop chat cé thé mang lai nhiéu loi ich cho con ngudi
trong viéc diéu tri va phong ngira cac bénh tat. Tuy nhién, chi c6 mot sé hop chat
phan lap duoc tir mot sé it loai nhu: A. nitida, A. hainanensis, A. poilanei (trong sb
hon 85 loai Adinandra) dugc thir hoat tinh sinh hoc. Do d6, cac nghién curu phan
lap, tim kiém hop chat méi va thar hoat tinh sinh hoc cia cac hop chat tir cac l0ai
thuoc chi Adinandra can duogc quan tam.
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Chuong 2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctru
2.1.1. Vit liéu thuc vit

Ba loai thuoc chi Adinandra dugc sir dung gém loai A. megaphylla Hu va
A. bockiana E. Pritz. ex Diels thu tai xa8 Liém Phu, huyén Van Ban, tinh Lao Cai
(Trong do, loai A. megaphylla dugc thu ¢ d6 cao 1200-1800 m, toa do 21°59'15"N;
104°19'28"E; loai A. bockiana thu & d0 cao 800 m, tai toa do 21°59'15"N;
104°1928"E). Loai A. glischroloma duoc thu tai X3 Y Ty, huyén Bat Xat, tinh Lao
Cai ¢ do cao 1844m, tai toa do 103°37'42"D, 22°37'35"B. La cua ba loai dugc St
dung dé tao cao chiét, phan lap cac hop chat va thar hoat tinh sinh hoc cua cac hop
chét thu dugc. Ba loai nghién ciru duoc dinh danh dua trén cac dic diém thuc vat
hoc do PGS.TS. S§ Danh Thudng thuc hién trong qué trinh tién hanh thu mau. Tiéu
ban mau kho cua loai A. megaphylla, A. bockiana va A. glischroloma dugc nhom
nghién ctu luu gitt tai Phong Thyc vat hoc, Khoa Sinh hoc, Truong Pai hoc Su
pham - Pai hoc Thai Nguyén. Hinh anh cua ba loai nghién ciu dugc tac gia chup
trong qua trinh thu mau ngay 22/8/2022 (Phu luc 2).
2.1.2. Chiing vi khudn kiém dinh

Vi khuan kiém dinh str dung trong nghién ctu dé xac dinh hoat tinh khang
khuan cua cac hop chat thu duoc tir cac lodi thudc chi Adinandra gom: C. freundii,
Escherichia coli (ATCC25922), P. aeruginosa (ATCC15442), Staphylococcus
aureus (ATCC13709), S. milleri. Cac chung vi khuan do Bao tang ching gidng Vi
sinh vat; Bénh vién Da khoa Trung wong Thai Nguyén va Bo mon Vi sinh, Truong
Pai hoc Y - Duoc, Pai hoc Thai Nguyén phan 1ap va cung cap. Céac chung vi khuan
dugc nudi cay va luu giir tai Khoa Sinh hoc, Truong Pai hoc Su pham - Pai hoc
Thai Nguyén dé tién hanh thir nghiém. Vi khuan kiém dinh st dung trong nghién
ctru déu 1a nhitng loai gay bénh & nguoi, trong d6 vi khuan S. aureus thudc nhém

Gram (+), cac chung vi khuan con lai thuc nhém Gram (-).
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2.1.3. Cac dong té bao thiz nghigm

Cac dong té bao thir nghiém duoc sir dung trong nghién ciru gdm: Té bao ung
thu biéu md phdi (SK-LU-1), ung thu biéu mé da day (MKN-7), ung thu biéu md té
bao gan (HepG2) va ung thu va (MCF-7), dong té bao than phdi ngudi (HEK-293A)
lam d6i ching dé xac dinh hoat tinh gay doc té bao cua cac hop chat phan lap duoc
tir cac loai thudc chi Adinandra. Cac dong té bao nay do GS.TS. Pezzuto, Trudng
bai hoc Long-Island (M¥) va GS. Jeanette Maier, Truong Dai hoc Milan (Italia)
cung cip, duogc luu giit tai Phong Thir nghiém sinh hoc, Vién Céng nghé Sinh hoc,
Vién Han 1am Khoa hoc va Céng nghé Viét Nam dé tién hanh thir nghiém.
2.1.4. Dir ligu nghién cizu

Str dung dir liéu hé gene luc lap cia mot s6 loai da duoc cobng bd trén
GenBank, géom loai A. megaphylla (M& s6 MW697901.1) [104], loai A. millettii
(M& sb MF179492.1) [146], loai A. angustifolia (M& s6 MF179491.1) [145] dé so
véi hé gene luc lap cua loai A. bockiana vé su da dang di truyén hé gene luc lap cua
chi Adinandra. Ngoai ra, dir liéu cua cac trinh tu gene khac dugc khai thac trén
GenBank theo dia chi truy cap https://www.ncbi.nlm.nih.gov/ nucleotide/ [160].
2.2. Héa chit, thiét bi va dia diém nghién ciru
2.2.1. Héa chit, thiét bi nghién ciru

Hoa chat sir dung trong thi nghiém déu ¢ dang tinh khiét va duoc cung cap boi
cac hdng c6 uy tin trong va ngoai nudc dugc liét ké ¢ bang 2.1.

Bang 2.1. Cac hoa chat sir dung trong nghién ciru

TT , R Hang/Nwéc
Hoa chat . £
san xuat
1 ) ) Sigma
Cao nam enzyme, pepton, NacCl, thach agar, thuoc thrt DMSO
2 | Ethyl acetate, acetone, n-hexane, methanol, H2SOs4. Trung Quéc
Silica gel pha thuong (230-400 mesh), silica gel pha dao RP-18 Nhat Ban
3 |(150 pum), Sephadex LH-20, nhua trao d6i ion Diaion HP-20 '
Ellipticine, sulforhodamine B, trichloracetic acid, acetic acid,
4 |dém Tris base, d&m phosphate, enzyme a-glucosidase (CAS
No 9001-42-7, Sigma), p-Nitrophenyl-a-D-glucopyranoside M?
y

(CAS No 3767-28-0, Sigma), 4-Nitrophenol (CAS No 100-02-
7, Sigma), dimethyl sulfoxide (CAS No 67-68-5, Sigma).
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Thiét bi st dung trong thi nghiém déu méi, hién dai va c¢6 d6 chinh xac cao
thudc cac phong thi nghiém cua Khoa Sinh hoc, Truong Pai hoc Su pham - Pai hoc
Thai Nguyén; Phong thi nghiém trong diém vé Cong nghé gene, Vién Cong nghé
Sinh hoc, Vién Hoa sinh bién thuéc Vién Han 1am Khoa hoc va Cong nghé Viét
Nam (Bang 2.2).

Bang 2.2. Cac thiét bi str dung trong thi nghiém

TT ., Nuwdc san
Thiet bi ,
Xuat
1 |Can phan tich AB 240, may chuan pH tu dong Thuy S§
2 |Tuam Binder, noi kht tring, ta lanh buc
3 |May cat nuéce 1, 2 lan Anh
4 |Tu cay vo trung Holten Safe Pan Mach
5 |May nuéi cay lic on nhiét, may doc dia ELISA 96 giéng (MR-

9600), may quang pho: Agilent 6530 Accurate-Mass Q-TOF My
LC/MS, Bruker AM500 FT-NMR, BIOTEK - USA

6 |Pipet, micropipet, 6ng eppendof, phéu chiét, dia petri. Trung Quoc

May quang pho UV-1800, may cat quay chan khong, cot sac
7 |ky, ban sic ky I6p mong (ban méng DC-Alufolien 60 Fas
(0,25 mm, Merck), RP-18 Fasss (0,25 mm, Merck), may do do
quay cuc (JASCO P-2000 Polarimeter)

Nhat Ban

2.2.2. Pia diém nghién ciru

Céc thi nghiém duoc thuc hién tai cdc phong thi nghiém cua Khoa Sinh hoc,
Trudng Pai hoc Su Pham - Pai hoc Thai Nguyén; Phong thi nghiém trong diém vé
Cdng nghé gen, Vién Cdng nghé Sinh hoc; Phong Céng nghé Hoa dugc, Vién Hoa
sinh bién thudc Vién Han 1am Khoa hoc va Cong nghé Viét Nam.
2.3. Phuong phap nghién ctiru

Tir cac vat liéu nghién ctiu, dé tai luan an duoc thuc hién theo so dd thi

nghiém tong quéat hinh 2.1.
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L& cua loai A. bockiana ‘ ‘Lé cla loai A. megaphylia ‘ ‘ La cua loai A. glischroloma

Phan tich d4c diém hé gene
luc lap clia loai A. bockiana

~——

~—

—
~——
—

—

—

So slénhl hé P _—/ .
enlycla ~~
gen iy ,p/// / .

Xac dinh mai quan hé di Phan lap hgp chat

truyén cla chi Adinandra

A. Megaphylla
(MW697901.1)

A. angustifolia
(MF179491.1)

A. millettii
(MF179492.1)

D& xuft (rng vién Xéc

ma vach DNA sinh hoc cla hgp chat

dinh hoat tinh

Khang khuan

Hinh 2.1. So d6 thi nghiém tong quat

2.3.1. Phwong phdp nghién ciru dic diém hé gene luc lap

Gay docté || ¢cché a-
bao ung thw | | glucosidase

Hé gene lyc lap cua loai A. angustifolia (ma sé6 GenBank MF179491) va A.

millettii (M s6 GenBank MF179492) [145], [146] d& duoc st dung dé so sanh, di

chiéu véi hé gene luc lap cua loai nghién ctru vé cau tric, kich thudce, sb luong gene

va s 1an Iap lai. Toan bo chudi DNA lip lai cua ba hé gene luc lap dugc cin chinh

v6i may chu MAFFT va dugc hién thi truc quan bang ché d¢6 LAGAN trong

mVISTA [94]. Déi vai biéu dd mVISTA, hé gene luc lap da duoc chi thich cua loai

A. megaphylla (ma s6 GenBank MW697901.1) duoc s dung lam trinh ty tham

chiéu. Kinh Irscope duoc sir dung dé hién thi truc quan va so sanh duong vién cua

cac ving LSC, SSC va ving IR giita ba hé gene luc lap nghién ctru. Sy bién d6i cua

cac codon va su sai léch trinh tu gitra ba hé gene luc lap dugc xac dinh théng qua

thuat toan phan tich cira s6 truot pi giita cac hé gene luc lap trong DnaSP phién ban

6.12.03 [116]. Dbi véi phan tich sai léch trinh tu, 4p dung kich thudc khoang ho 1a

600 bp véi kich thuée busc nhay 12 200 bp.
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2.3.2. Phwong phdp phin tich di truyén tién hoa phan ti

Trinh ty hé gene luc lap hoan chinh, gene matK, trnL, rbcL trong hé gene luc
lap cua céc loai thudc chi Adinandra va cac loai khac trong ho Pentaphylacaceae tir
GenBank di dugc sir dung dé xay dung cdy phat sinh chang loai gitp xac dinh vi tri
phan loai cua loai A. bockiana va nghién ciu mdi quan hé di truyén giira céc loai
[160]. C4c trinh tu nay duoc cin chinh véi ché d6 MUSCLE trong phan mém
Unipro UGENE v36.0 [111]. Cay phat sinh chung loai dugc xay dung dua trén trinh
tu nucleotide cua hé gene luc lap hoan chinh, gene matK, trnL va rbcL bang phuong
phap Maximum Likelihood véi gia tri bootstrap duoc lap lai 1000 cua phan mém
Mega X [79].
2.3.3. Phwong phdp nghién civu thanh phan héa hoc va hoat tinh sinh hoc
2.3.3.1. Nhém phirong phép nghién civu thanh phan héa hoc

Phwong phap tao cao chiét tong/cin chiét: L4 cua ba loai Adinandra sau khi
thu hai dugc rira sach, thai nho va phoi trong bong mat hoic sy khd & nhiét do
khoang 50°C (46 am < 6%) va dem nghién nho thanh bot. Bot 14 khé mdi loai (A.
megaphylla - 3,5 kg; A. bockiana - 3,3 kg va A. glischroloma - 3,2 kg) dugc ngam
chiét bang dung moi methanol (MeOH) 4 Ian (15-20 lit/mdi lan, chiét sau 24 gio
ngam) & nhiét do phong. Dich chiét tong caa 4 lan chiét dugc gom lai va tién hanh
cat loai dung méi dudi 4p suat giam & nhiét d6 < 50°C thu dugc cao chiét tong (A
g). Hoa tan cao chiét tong bang 1 lit nudc cat, sau d6 chiét phan 16p lan luot véi cac
dung moi n-hexane (5 lan x 1 lit) va ethyl acetate (2 lan x 1 lit) thu duoc dich chiét
n-hexane, dich chiét ethyl acetate va l16p nudc. Dich chiét n-hexane, ethyl acetate
duogc cat dudi dung méi thu duoc can chiét n-hexane (B g) va can chiét ethyl acetate
(C g). Dich nudc duoc chay qua cot diaion, rira giai bang hé dung méi MeOH:H.0
v6i d6 phan cuc lan luot giam dan (ti 16 0:100, 50:50, 100:0) dé thu duoc cin
MeOH (D g) (Hinh 2.2) [12]. C4c can chiét duoc sir dung dé phan 1ap cac hop chat.
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Bot 1a Dwrong dong kho

Bo sung methanol (4 lan x 15-20 lit)
Cat dudi dung moi

Cao chiét téng (A g)

B6 sung mrde cit (1 1it)

Chiét bang phéu chiét Chiét phén 16p véi n-hexane (5 lin x 1 lit)
Dich chiét chit tan Dich chiét chit khéng
trong n-hexane tan trong n-hexane
Cét dudi dung moi Chiét bang phéu chiét B6 sung ethyl acetate (2 14n x 1 1it)
Cin chiét n-hexane
(B g) - Py A - - -
Dich chiét chit tan Dich chiet mwréc
trong ethyl acetate
_ . DiaionHP-20
Cit dudi dung méi Cét dudi dung méi | M:W0:100, 50:50, 100:0
Cin chiét EtOAc Cin chiét MeOH
€9 OF

Hinh 2.2. So @6 chiét mau 14 khd cua ba loai nghién ctu

Phwong phap phan 1ap cac hop chit: Stir dung cac phuong phap sic ky nhur:

Sdc ky lép méng (TLC): Sac ky I6p mong duoc sir dung dé khao sat hé dung
mdi rira giai trong sic ky cot, khao st so bo tinh chat phan cuc va sé luong hop
chat c6 trong can chiét, kiém tra do tinh khiét cua hop chat. Sic ky 16p mong (pha
thuong va pha ddo) duoc thuc hién trén ban mong trang san DC-Alufolien 60 Fasa
(0,25 mm, Merck), RP-18 Fasss (0,25 mm, Merck). Dung mdi sir dung cho sac ky
Ié6p mong la hon hop cac dung méi thdng dung nhu n-hexane (H), dichloromethane
(D), methanol (M), acetone (A), ethyl acetate (E), H20 (W).... Cac hop chat duoc
phat hién bang dén UV ¢ hai budc song 254 va 365 nm hoic ding thuéc thi 1a
dung dich H2S04 10% dugc phun déu 18n ban mong, say khd rdi ho nong tir tir dén
khi hién mau [12].

Sdc ky cét (CC): Sac ky cot duoc sir dung dé phan tach cac can chiét va phan
lap cac hop chat. Pha tinh st dung trong sac ky cot 1a cac chat hap phu, gom silica
gel pha thuong co0 ¢& hat la 0,040-0,063 mm (230 - 400 mesh), silica gel pha dao sur
dung loai RP-18 (150 um, Fuji Silysia Chemical Ltd.), Sephadex LH-20, nhya trao
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d6i ion Diaion HP-20 (Misubishi Chemical Indutries Co., Ltd.).... Pha dong la cac
dung méi thong dung nhu n-hexane, dichloromethane, methanol, acetone, ethyl
acetate, H20... va cac hon hop cua ching [12].

Sdc ky khi (GC): Séc ky khi dugc thuc hién trén cot DB-5 (0,32 mm ID x 30
m chiéu dai), cam bién FID, nhiét do cot 210°C, nhiét d6 dau phun 270°C, nhiét do
cam bién 300°C, khi mang He (2 mL/phut). Thiét bi do phé sic ky khi (GC) 1a may
GCMS-QP2010 Plus (Shimadzu, Nhat Ban).

Cac hop chat dugc phan lap tir 14 cua loai A. megaphylla, A. bockiana va A.
glischroloma dugc mo ta theo cac so dd hinh P3.1.1, hinh P3.1.2 va hinh P3.1.3
(Phu luc 3.1).

Phwong phap xac dinh cdu tric héa hoc ciia hop chit: Cac hop chét dugc
xac dinh ciu tric hoa hoc trén co so sir dung cac phép xac dinh thong sd vat 1y va
cac phuong phap do pho bang cac thiét bi hién dai dong thoi két hop véi phén tich
va tra ctru tai liéu tham khao.

Cic phwong phdp do phé dwoc siv dung gom: i) Phd khéi lugng phan giai cao
(HR-ESI-MS) dugc do trén may Agilent 6530 Accurate-Mass Q-TOF LC/MS tai
Vién Hoa sinh bién, Vién Han 1am Khoa hoc va Cong nghé Viét Nam. ii) Phd cong
huong tu hat nhdn (NMR) duogc do trén may Bruker AM500 FT-NMR tai Vién Hoa
hoc, Vién Han 1am Khoa hoc va Céng nghé Viét Nam. Chat chuan noi 1a TMS
(Tetrametyl Silan). Céac k¥ thuat ph6 cong huéng tir hat nhan duoc st dung bao
gom: Pho cong huong tir hat nhan mot chiéu (*H-NMR, 3C-NMR va DEPT); phd
cong hudng tir hat nhan hai chiéu (HSQC, HMBC, COSY va NOESY). Dung mdi
st dung bao gdm DMSO_ds, CD3OD, CDCls (viéc lya chon dung mdi do phu thudc
vao ban chit cua tirng mAau, theo nguyén tic dung méi phai hoa tan hoan toan mau
do va khong che khuét céc tin hiéu phan tich). iii) Pho sic ky khi (GC) duoc do trén
may GCMS-QP2010 Plus (Shimadzu, Nhat Ban) tai Vién Hoa hoc, Vién Han Iam
Khoa hoc va Cong nghé Viét Nam.

D¢ quay cuc ([a]p): P quay cuc duoc do trén may JASCO P-2000 Polarimeter

cua Vién Hoéa sinh bién, Vién Han 1am Khoa hoc va Cong nghé Viét Nam.
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2.3.3.2. Nhom phuwong phap xac dinh hoat tinh sinh hoc cua cac hop chat

Phwong phap thir hoat tinh khang khuan

Hoat tinh khang mat s6 loai vi khuan kiém dinh caa hop chét nghién cau dugc
xac dinh bing phuong phap khuéch tan giéng thach theo nghién ctru cua Mahesh va
Satish (2008) [91]. C4c loai vi khuan kiém dinh dwgc hoat hoa tir 4-8 gio trong moi
truong LB long & 28°C, lic 200 vong/phut trude khi tién hanh tht nghiém. Hat
70 pL dich nudi mdi loai vi khuan kiém dinh da dwgc hoat hoa 1én dia méi truong
LB dic va dung que chang trai déu dich khuan trén mat thach cho dén khi kho.
Dung khoan ndt chai tao ndm giéng c6 duong kinh 1 cm trén dia thach. Sau d6, hit
100 pL mau nghién ciu (hop chat) & cac nong do 100; 200 va 400 pg/mL (mau
dugc pha trong DMSO 1%), penicillin nong do 200 pg/mL (d6i chimg duong) va
DMSO 1% (di chitng am) vao cac giéng thach. Pat cac dia petri dd bd sung mau
nghién ciru vao ta lanh 4°C khoang 1-2 gio roi dat vao ta am nudi ¢ 28°C tir 18-24
gio. Po duong kinh vong khang khuan, chup hinh va ghi lai két qua. Mdi thi
nghiém duoc 1ap lai ba lan.

Puong kinh ving tc ché dugc xac dinh theo cong thiac: H =D - d (mm).

Trong d6: D 1a duong kinh vong khang khuan (mm); d 1a duong kinh giéng
thach (mm). Quy udc: H > 25 mm: C6 hoat tinh khang khuan rat manh. H > 20 mm:
C6 hoat tinh khang khuan manh. H > 15 mm: C6 hoat tinh khang khuan trung binh.
H < 15 mm: C6 hoat tinh khang khuan yéu [91].

Phwong phap thir hoat tinh gy doc té bao

Phuong phap thir hoat tinh gay doc té bao ung thu in vitro dugc xac dinh theo
phuong phap cua Skehan va cs (1990) [121]. Mau nghién cau (hop chat) duoc
chuan bi & bon ndng do 100; 20; 4 va 0,8 mg/mL. Chat tham khao ellipticine ¢ cac
nong d6 10; 2; 0,4 va 0,08 pg/mL duoc sir dung nhu 1a chat dbi chimg duong.
Dimethyl sulfoxide (DMSO) & nong dd 1% duoc st dung nhu 13 chat d6i chirng am.
Ham luong protein téng sé cua té bao dugc xac dinh dwa vao mat do quang hoc
(OD) do duoc khi thanh phan protein cua té bao duoc nhuém bang sulforhodamine

B (SRB). Gia tri OD may do duoc ti 1€ thuan véi luong SRB gén véi phan tu
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protein. Gié tri OD cang Ién thi ham luwong té bao cang nhiéu (ham lwong protein
cang nhiéu).

Phép thir duoc 1ap lai ba lan va dugc thuc hién nhu sau: Trypsin hoa té bao thi
nghiém dé 1am roi té bao va dém trong budng dém dé diéu chinh mat do cho phu
hop véi thi nghiém. Chét thir da pha & cac nong do duogc dua vao 96 giéng cua dia.
Giéng khdng co chét thir nhung ¢6 190 pL té bao ung thu (TBUT) s& duoc st dung
lam d6i ching ngay 0. Sau mét gio, giéng ddi chitng ngay 0 té bao s& duoc ¢ dinh
bang trichloracetic acid (TCA) 20%. Sau 72 gid u trong tu 4m té bao dwgc cb dinh
bang TCA trong mét gio va nhuém té bao bang SRB trong 30 phit ¢ 37°C, ria ba
lan bang acetic acid va dé kho o nhiét do phong. B6 sung 10 mM dém Tris base dé
hoa tan lwgng SRB, lic nhe trong 10 phut rdi doc két qua OD & budc song 540 nm
trén may ELISA Plate Reader (Biotek).

Phan tram wc ché su phat trién cua té bao khi c6 mat chat thar s& duoc xac dinh
thong qua cdng thac sau: % wc ché = 100% - [(OD (mau) - OD (ngay 0)]/[(OD
(DMSO) - OD (ngay 0)]

Kha ning gay doc té bao duoc xac dinh bang nong do cua chat ma tc ché 50%
su phat trién cua té bao (ICso). Phan mém TableCurve 2Dv4 dugc st dung dé xac
dinh gi4 tri ICso. Chét tinh khiét dugc coi ¢d hoat tinh tt khi ICso = 5 pM [63].

Phwong phap thir hoat tinh e ché a-glucosidase

Nguyén ly: Trong co thé, a-glucosidase 1a enzyme cit lién két a-1,4 glycoside
trong cac oligosaccharide dé tao thanh cac gbc glucose. Trong thir nghiém, co chat
duoc st dung 1a p-nitrophenyl-a-D-glucopyranoside, chit nay khi bi a-glucosidase
thiy phan sé sinh ra p-nitrophenyl c6 mau vang va hap thu budc séng 405 nm. Hoat
tinh cua a- glucosidase s& bi tc ché mot phan, do dé lugng p-nitrophenyl sinh ra s&
it hon so voi khi khdng c6 mit acarbose. Nghién ciru dugc thuc hién nham xac dinh
kha ning ¢ ché a-glucosidase cua 18 hop chat phan lap duoc & cac ndng d6 0,5; 2;
8; 32; 128 pg/mL.

Cach tién hanh: HGt vao mdi giéng cua khay 96 giéng 10 pL dung dich mau
dugc chuan bj trong DMSO va 40 pL dém 0,1 M phosphate pH 6,9 (mau ddi chiing
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am duoc thay bang dém 0,1 M phosphate pH 6,9; dbi chimg dwong 13 acarbose) lic
déu trong 15 phat. B6 sung 100 pL a-glucosidase 1 U/mL duoc pha trong dém
0,1 M phosphate pH 6,9 va lic déu. Hon hop sau d6 duoc u & 30°C trong 10 phdt,
lic 300 vong/phut; sau d6 thém 50 pL dung dich 5 mM p-nitrophenyl-a-D-
glucopyranoside pha trong dung dich 0,1 M phosphate pH 6,9 va lic déu hén hop
sau d6 0 ¢ 30°C trong ndm phit. Tién hanh do kha ning hip thu &nh sang & budc
s6ng 405 nm caa mAau trudc va sau khi u co chat. Gia tri A 13 gia tri trung binh do
chénh léch OD trudc va sau khi G nam phat. Hoat tinh ctia enzyme a-glucosidase
dugce xac dinh bang cach do p-nitrophenol duoc giai phong tir pNPG. Acarbose
dugc sir dung lam dbi chung duong, dbi ching &am mau thir dugc thay bang dém
phan tng [128].

Phan tram tc ché a-glucosidase cua mau thir duge xac dinh bang céng thuc:
% ac ché = [Awsi ching) - Amau thn]/ Acdsi ching) X 100%

Trong d6: Awsi ching) 12 Su thay ddi gi4 tri OD trudc va sau khi o cia mau dbi
chang; Agmau th 12 Su thay doi gia tri OD trudc va sau khi u cac mau thi nghiém.

Kha ning wc ché a-glucosidase duoc duoc xac dinh qua gia tri 1Cso, duoc tinh
bang phan mém Tablecurve.
2.3.4. Phwong phdp xir 1y sé ligu va phan tich két qud

Str dung phan mém phan tich théng ké SPSS va cac phan mém tin sinh hoc:
BioEdit, BLAST trong NCBI dé phan tich hé gene [53], [69], [79], [160].
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Chuong 3. KET QUA VA THAO LUAN
3.1. Pic diém hé gene luc lap ciia loai A. bockiana

Tur trinh ty hé gene luc lap cua loai A. bockiana dugc luu trir trén GenBanK
véi ma s6 MW699853.1 [105], tién hanh nghién ciru dic diém va chd thich hé gene
cua loai A. bockiana, danh gia da dang di truyén cua hé gene luc lap va phan tich
méi quan hé di truyén caa mét sb loai thuoc chi Adinandra. Tir d6, tim kiém gene
tiém ning dé d& xuat 1am ma vach DNA Iluc lap giGp nhan dién loai va phan tich
méi quan hé di truyén cua chi Adinandra.

3.1.1. Cdu trac va thanh phan hé gene luc lap ciia loai A. bockiana

H¢ gene luc lap hoan chinh cua loai A. bockiana co6 kich thudc 156284 bp, co
cau tric bén ving dién hinh, gom ving sao chép don 16n (LSC) c6 kich thudc
85693 bp, viung sao chép don nho (SSC) 18411 bp va cap vung lap lai dao dugc
(IR) 26090 bp, ham luong GC chiém 37,4% (Hinh 3.1). Hé gene luc lap cua loai A.
bockiana c6 nhiéu diém tuong ddng véi hé gene luc lap cua cac loai thude chi

Adinandra [104], [145], [146] va mot s6 loai thuc vat co hoa khac [40], [83], [124].

Adinandra bockliana
E Pritz ex Diels

chloroplast genome e
156284 bp

B rtromomat A |

Hinh 3.1. Ban d6 hé gene luc lap cua loai A. bockiana
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Ch thich: Cac gene bén trong vong tron dugc phién ma theo chiéu kim déng
hd, cac gene bén ngoai dugc phién ma nguoc chiéu kim dong hd. Vong tron bén
trong mau xam nhat twong ung ham lugng AT, mau xam dam tuong tng vai ham
lwgng GC. Céc vi tri khoanh dé trén ban dd 1a cac gene matK, trnL va rbcL. Trinh
tu hé gene luc lap cua loai A. bockiana ¢ Viét Nam duoc chi thich va da dugc dang
ky trén Ngan hang gene (GenBank) véi ma s MW699853.1.

Phan tich hé gene luc lap cua loai A. bockiana cho thiy, c6 129 gene bao gom
84 gene ma hoa protein (PCG), 37 gene ma hoa tRNA va 8 gene ma hoa rRNA. Can
ctr vao chitc niang, 129 gene dugc phan chia trong 18 nhom gom: Cac gene lién
quan dén quang hop (6 nhom), cac gene phién ma va dich ma (6 nhom), cac gene
thuc hién chirc nang khac (5 nhom) va nhém gene ma hoa khung doc mo duoc bao
t6n. Xét vé chirc nang, 45 gene lién quan dén quang hop; 73 gene lién quan dén qué
trinh phién ma va dich méd, 11 gene con lai thuc hién c&c chirc nang khac nhu ma
hoa Acetyl-CoA-carboxylase, tong hop cytochrome loai ¢, chuyén hoa cacbon, phan
giai protein, khung doc m¢.... Hé gene luc lap cta loai A. bockiana c6 20 gene chura
tir mot dén hai intron, trong d6 18 gene c6 mdt intron (atpF, ndhA, ndhB (x2), petB,
rpll6, rpl2 (x2), rpoC1l, rpsl6, trnA-UGC (x2), trnC-ACA, trnE-UUC (x2), trnK-
UUU, trnL-UAA, trnS-CGA); 2 gene chura hai intron (clpP, ycf3). Trong ving IR c6
17 gene ¢6 hai ban sao duoc ch thich gom: 4 gene ma hoa rRNA (rrn16S; rrn23S;
rrn4,5S; rrn5S), 7 gene ma hda tRNA (trnA-UGC, trnE-UUC, trnL-CAA, trnN-
GUU, trnR-ACG, trnV-GAC), 3 gene ma hda protein ribosome (rpl2, rpl23, rps7),
1 gene ma héa protein NADH-dehydrogenase (ndhB) va 2 gene thudc viing bao ton
khung doc m¢ (ycf2, ycfl5) (Bang 3.1). Vung SSC chira 11 gene, trong d6 c6 7 gene
ma hoa NADH-dehydrogenase (ndhA, ndhD, ndhE, ndhF, ndhG, ndhH, ndhl) va
4 gene khac (rpl32, trnL-UAG, ccsA, psaC) (Hinh 3.1). Vung LSC ¢6 kich thudc

I6n chira 84 gene con lai.
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Bang 3.1. Cac nhom gene trong hé gene luc lap cua loai A. bockiana

Chirc ning

one Nhom céac gene
g

Tén cac gene

Gene ma hdéa ATP

synthase

atpA, atpB, atpE, atpF?, atpH, atpl

Gene md hoa NADH-
dehydrogenase

ndhA?, ndhB (x2)?, ndhC, ndhD, ndhE,
ndhF, ndhG, ndhH, ndhl, ndhJ, ndhK

Gene ma héa phac hop

Quang hop cytochrome b/f

petL, petB?, petG, petA, petD, petN

Gene ma héa cua hé
quang hoa |

psad, psaC, psaA, psal, psaB

Gene ma héa cua hé
quang hoéa Il

psbA, psbB, psbC, psbD, psbE, psbF,
psbH, psbl, psbJ, psbK, psbL, psbM,
psbN, psbT, psbZ

Gene ma hoa rubisco

rbcL

Gene méi hoa protein tiéu
phan 16n ribosome

rpll4, rpll6?, rpl2 (x2)?, rpl20, rpl22,
rpl23 (x2), rpl32, rpl33, rpl36

RNA polymerase
thuoc DNA

phu

rpoB, rpoA, rpoC12

Gene ma hoa protein tiéu
phan nho ribosome

rpsll, rpsl2, rpsl4, rpsl5, rpsl6?,
rpsl8, rpsl9, rps2, rps3, rps4, rps7 (x2),
rps8

Gene ma hoa rRNA

rr23S (x2), rrnl6S (x2), rrn5S (x2),
rrn4.5S (x2)

Gene ma hoa Gene ma hoa tRNA

cac thanh
phan  tham
gia dich m&

trnA-UGC (x2)?, trnC-ACA?, trnC-GCA,
trnD-GUC, trnE-UUC (x2)?, trnE-UUC,
trnF-GAA, trnG-GCC, trnH-GUG, trnK-
UuuU?, trnL-CAA (x2), trnL-UAA?, trnL-
UAG, trnM-CAU (x4), trnN-GUU (x2),
trnP-UGG, trnQ-UUG, trnR-ACG (x2),
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Chirc nang

gene Nhom cac gene Tén cac gene

trnR-UCU, trnS-CGA?&, trnS-GCU, trnS-
GGA, trnS-UGA, trnT-GGU, trnT-UGU,
trnV-GAC (x2), trnW-CCA, trnY-GUA

Nhan t6 khoi dau phién ma [infA

Gene ma@ hda Acetyl-

accD
CoA-carboxylase

Gene tong hop

2 CCSA
Cac gene cytochrome ¢

khac
Protein xuyén man an
. ,_y g (va cemA
chuyén doi cang K*/H")
Protease clpPP

Gene ma hoa Maturase K |[matK

Vung bao ton
khung  doc ycf2 (x2), ycf3, ycf4, ycfl5 (x2)
mo

Ghi chu: (a) gene chiza mgt intron; (b) 1a gene chiza hai intron; (x2), (x3), (x4)
la sé ban copy cua gene.
3.1.2. B§ dir liéu vé trinh tw ldp lai & 10ai A. bockiana

Tong s6 chudi lap don gian (SSR) trong hé gene luc lap 1a 51; vai kiéu lap lai
don bao gdbm A (18 SSR), T (32 SSR), G hoic C (L SSR) ¢6 do dai tir 10-19 bp.
Céc SSR véi kiéu lap lai di-, tri-, tetra-, pentan- va hexa- nucleotide khong dugc tim
thiy & loai A. bockiana. Phan Ion cac SSR nam & ving LSC (35), s6 lwong SSR &
ving SSC va IR rat it v4i 6 va 4 SSR twong (tng & mdi ving. Hé gene luc lap dugc
xac dinh véi 70 trinh ty 1ap, gém 48 trinh ty l3p gidng nhau, 20 trinh tu lap xudi va
hai trinh tu lip dao nguoc va khdng c6 sy lap lai bé sung. Kich thuéc nho nhit cua
trinh tu 13p lai 1a 22 bp, kich thudc 13p lai 16n nhat 1a 56 bp. Hau hét kich thuéc cua
trinh tu 1ap lai (66%) cao hon 30 bp (Hinh 3.2).
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Khi phén tich hé gene luc lap cua céc loai thuoc chi Adinandra va thuc vat co
hoa cho thay ciu tric bon ving dién hinh va kich thuéc hé gene trung binh khoang
15,6 kb. Trong cac nghién ctru trude do, hé gene luc lap cua cac loai co hoa chua
129 gene v&i 18 gene chta intron va chitng minh su bao tén cao vé ham luong gene
[66], [113]. Hé gene luc lap cua loai A. bockiana tuong tu cling chira 129 gene,
trong d6 c6 20 gene chua intron. Hé gene lyc lap caa ca bon loai A. bockiana, A.
megaphylla, A. millettii va A. angustifolia déu chira 70 trinh ty 13p lai & ca ving ma
hoa va khdng ma héa [102], [146], [145]. S6 lwong trinh tu 13p lai cao hon déng ké
S0 Vi cac trinh tu 1ap lai ¢ cac loai khac (tir 32-49 trinh tu 1ap lai & chi Curcuma;
49 trinh tu 1ap ¢ loai Hibiscus syriacus va 42 trinh tu lap & loai S. adstringens) [40],
[83], [124]. O mét s6 don vi phan loai thuc vat hat kin, cac 1an lap lai c¢6 lién quan
dic biét dén qua trinh tai tao hé gene luc lap va cd thé dugc coi 1a dau hiéu caa su
tai to hop [67]. Do c6 kha nang tao ra cac cau tric tha cap, cac tin hiéu nhan biét
trong qué trinh tai t6 hop cd thé duoc xac dinh bang cac chudi lap lai [72]. Do tinh
di truyén don ngudn cta cha hoic me chiém wu thé nén tai to hop duoc cho 1a hiém
khi xay ra. O thuc vat hat kin, sy tai t6 hop twong dong & cap do phan tir da duoc
xac dinh trong mot sb truong hop [96], [126]. Cho dén nay, tai t6 hop hé gene luc
lap trong cac nhém thuc vat khong duoc chd y nhiéu. Trong ho Pentaphylacaceae,

hién tuong tai t6 hop hé gene luc lap khong duoc tim thay.
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Hinh 3.2. Dit liéu V& trinh ty Iap lai trong hé gene luc lap cua loai A. bockiana
Chu thich: A: Sé kiéu ctaa chudi lap lai don gian (SSR); B: Tan suat ctia chudi lap
lai don gian SSR trong cac vung LSC, SSC va IR; C: Trinh ty lap lai (Trong d6: a,
b, ¢, d 1a trinh tw ldp lgi lan leot: xudi, ngwoc, giong nhau va bé sung)
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3.1.3. Sé Iweng va tan sudt si dung codon ciia gene ma héa protein trong hé gene
luc lap o loai A. bockiana

Trong hé gene luc lap cua loai A. bockiana, tai ving ma hoa da tim thay 52057
codon cua cac gene ma hda protein (Bang 3.2). Trong 64 loai codon ma hda cho
protein thi c6 61 loai codon ma héa cho amino acid va 3 codon lam nhiém vu két
thic qué trinh dich ma. Sé codon ¢6 tan cing 14 A va U dugc tim thiy thuong
xuyén hon so v6i G va C (cu thé, s6 codon cé nucleotide cubi 1a A, U, G, C lan luot
la 16125; 16131; 9722 va 10079). S6 codon ma hda cho leucine nhiéu nhat (5338,
chiém 10,25%), tiép dén 1a serine (5067, chiém 9,73%) va it nhat Ia tryptophan
(693, chiém khoang 1,33%). Trong 64 loai codon, c6 30 loai codon dugc sir dung
thuong xuyén so véi mic dy kién & trang thai can bang (gia tri RCSU>1) va 29 loai
codon ¢6 muc d6 sir dung it (gia tri RCSU <1). Tan suat st dung cua cac codon mé
dau AUG (mi héa methionine) va UGG (mé hoa tryptophan) khong co do léch
(RCSU = 1) so véi mic st dung codon dy kién ¢ trang thai can bang. Céac codon
két thic bao gdom UAA, UGA, UAG (Bang 3.2).

Két qua phan tich dic diém hé gene cung véi tan suat st dung codon da cho
thiy kha ning bao ton cao, co ¥ nghia 1on trong cac nghién ctru phét sinh chung loai
va di truyén quan thé. Piéu nay khang dinh lai tinh chat, hé gene luc lap cia thuc

vat c6 hoa c6 cdu trac va ham luong gene dugc bao ton cao [42], [113].
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Bang 3.2. S6 luong va tan suét st dung codon cua cac

gene md hoa protein ¢ loai A. bockiana

TT | Codon | AA | ObsFreq | RCSU TT Codon | AA | ObsFreq | RCSU TT Codon | AA | ObsFreq | RCSU
1 UAA * 1153 1,17 23 AUC I 1090 0,76 45 CGG R 386 0,7
2 UGA * 1037 1,05 24 AUA | 1453 1,02 46 AGA R 1129 2,04
3 UAG * 774 0,78 25 AAA K 2092 1,33 47 AGG R 611 1,1
4 GCU A 431 1,28 26 AAG K 1062 0,67 48 UCu S 1241 1,47
5 GCC A 330 0,98 27 UUA L 1116 1,25 49 uccC S 956 1,13
6 GCA A 380 1,13 28 UuUG L 1116 1,25 50 UCA S 1034 1,22
7 GCG A 207 0,61 29 Cuu L 1063 1,19 51 UCG S 616 0,73
8 UGuU C 711 1,23 30 cuc L 682 0,77 52 AGU S 693 0,82
9 UGC C 445 0,77 31 CUA L 870 0,98 53 AGC S 527 0,62
10 | GAU D 1088 1,41 32 CUG L 491 0,55 54 ACU T 645 1,15
11 | GAC D 453 0,59 33 AUG M 911 1 55 ACC T 576 1,03
12 | GAA E 1351 1,38 34 AAU N 1750 1,38 56 ACA T 644 1,15
13 | GAG E 612 0,62 35 AAC N 790 0,62 57 ACG T 378 0,67
14 | UUU F 2209 1,18 36 CCu P 615 1,04 58 GUU \% 757 1,33
15 | UUC F 1537 0,82 37 CCC P 598 1,01 59 GUC \% 414 0,73
16 | GGU G 509 0,93 38 CCA P 736 1,25 60 GUA \% 680 1,2
17 | GGC G 352 0,65 39 CCG P 411 0,7 61 GUG \% 423 0,74
18 | GGA G 782 1,43 40 CAA Q 1074 1,37 62 UGG w 693 1
19 | GGG G 539 0,99 41 CAG Q 492 0,63 63 UAU Y 1399 1,35
20 | CAU H 928 1,39 41 CGuU R 358 0,65 64 UAC Y 679 0,65
21 | CAC H 410 0,61 43 CGC R 240 0,43
22 | AUU I 1734 1,22 44 CGA R 594 1,07

Chu thich: * codon két thic; AA: amino acid:; ObsFreq: S6 lwong codon; RCSU: Muc s dung codon tuong doi.
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3.1.4. So sanh hé gene luc lap ciia loai A. bockiana véi loai A. megaphylla,
A. millettii va A. angustifolia

Hé gene luc lap c6 tinh bao tén cao, tuy nhién trong d6 ciing c¢6 nhimng ving dé bi
bién d6i. Sy bién d6i trinh tuy nucleotide thé hién & cac viing khac nhau trong mdi loai
va gitra cac loai. Su bién d6i nay tao nén su da dang di truyén cua h¢ gene luc lap.
3.1.4.1. S da dang vé kich thuréc va so lirong gene trong hé gene luc lap

So sanh hé gene luc lap hoan chinh cua loai A. bockiana (M& s6 MW699853.1)
[105] véi cac loai A. megaphylla (md s6 MW697901.1) [104], A. angustifolia (ma sé
MF179491.1) [145] va A. millettii (m& s& MF179492.1) [146] cho thy, hé gene luc
lap cua céc loai co su da dang vé kich thudc va khéi lugng cia hé gene, kich thuéc cua
ting vang, sé luong gene (Bang 3.3).

Bang 3.3. Sy da dang vé kich thudc va sb lugng gene trong hé gene luc lap

ctia mot sd loai thudc chi Adinandra

TT . Tén loai
Dic diém h¢ gene A. bockiana | A. megaphylla | A. millettii | A. angustifolia

1 | Kich thuéc hé gene (bp) 156284 156298 156311 156344
2 | Kich thuéc LSC (bp) 85693 85688 85698 85743
3 | Kich thudc SSC (bp) 18411 18424 18421 18419
4 | Kich thuéc IR (bp) 26090 26093 26096 26091
5 | Ham luong GC (%) 374 37,4 37,4 374
6 | Sb luong gene 129 131 132 132

7 | S6 luong PCG 84 86 87 87

8 | Sb lugng tRNA 37 37 37 37

9 | S luong rRNA 8 8 8 8

Bang 3.3 cho thay, kich thudc hé gene luc lap cua bdn loai dao dong tir 156284
bp dén 156344 bp, kich thudc vung LSC tir 85688-85743 bp, ving SSC tir 18411-
18424 bp, ving IR tir 26090-26096 bp. Sb lwong gene trong hé gene luc lap cua loai
A. bockiana, A. megaphylla, A. millettii va A. angustifolia lan lwot 13 129; 131; 132 va

132. Trong d6, hé gene luc lap cua cac loai ndy khac nhau vé sé luong gene ma hoa
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protein, cu thé: & loai A. bockiana s6 gene ma hoa protein 1a 84, loai A. megaphylla la
86, loai A. millettii va loai A. angustifolia la 87. Cac gene ma hoa tRNA va rRNA
duoc bao ton ¢ cac loai véi sb lwong lan luot 12 37 va 8. Ham lwong GC cua céc loai
dugc bao ton trung binh 1a 37,4 (%).

3.1.4.2. Sir sai khac trong trinh tu gene cua hé gene luc lap

Dé md ta sy khac biét cua hé gene luc lap, chi thich cua céac loai nghién ciu
dugc phan tich va so sanh. Két qua cho thay, hé gene luc lap c6 su twong dong rat cao
gitra c&c loai A. bockiana, A. megaphylla, A. millettii va A. angustifolia. Céac trinh tu
trong hé gene luc lap duoc bao ton kha tét trén ba dit liéu vai mot vai ving c6 su bién
d6i. So véi ving IR, viing LSC va SSC ¢6 su khac biét cao hon. Cac ving ma hoéa co
xu huéng duoc bao ton nhiéu hon so véi cac viing khdng ma hoa va céc bién thé duoc
phat hién cha yéu ¢ cac vung khong ma hoa. Cac exon trong bdn hé gene luc lap co
trinh ty nucleotide gan giéng nhau, cac gene matK, psaA, ndhK, ndhG va rbcL c6 cac
doan nucleotide khac nhau gitta bbn loai A. bockiana, A. megaphylla, A. millettii va A.
angustifolia (Hinh 3.3).

Giéa tri da dang nucleotide (Pi) giita cac trinh tu gene luc lap cua bon loai thuoc
chi Adinandra khac nhau gitra cac loai va khac nhau gitra c&c vung cua hé gene luc lap
trong cung maot loai. O loai A. megaphylla gia tri Pi trung binh cua ving LSC Ia
0,001569, viung SSC 1a 0,001339 va cao hon nhiéu so véi vung IR 1a 0,000219
[102]. Doi voi loai A. bockiana, gié tri Pi trung binh cua ving LSC l1a 0,001447,
ving SSC 14 0,001436 va vang IR 1a 0,000265. Do do, c6 thé thay ving LSC va
SSC chira nhiéu bién thé hon vung IR, trong d6 ving LSC chira nhiéu bién thé
nhat (Hinh 3.4). Gia tri Pi trung binh cua bdn loai A. bockiana, A. megaphylla, A.
millettii va A. angustifolia 1a 0,00105.
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Hinh 3.4. So sanh cac gia tri da dang nucleotide (Pi) gitta cac trinh tu gene luc lap cua
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bén loai thuoc chi Adinandra.
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3.1.4.3. Sy co lgi va mo rgng cua hé gene luc lap

Kich thuéc mdi vang IR caa bdn hé gene luc lap dao dong tir 26090-26096 bp.
Vung IR trong hé gene luc lap cua loai A. bockiana c6 kich thudc 26090 bp, loai
A. megaphylla 1a 26093 bp, loai A. angustifolia la 26091 bp va loai A. millettii la
26096 bp. Két qua phan tich cho thay, khdng c6 su m& rong va co lai cua ving IR
trong hé gene luc lap & cac loai nghién ctu. Trong hé gene luc lap caa ca bon loai A.
bockiana, A. megaphylla, A. millettii va A. angustifolia, gene rps19 thuéc vung LSC
nhung c¢6 6 bp chong chéo Ién ving IRb. Tuong tu, gene ndhF thudc viing SSC nhung
chéng chéo Ién ving IRb 5 bp. Trong hé gene luc lap cua loai A. megaphylla,
A. millettii va A. angustifolia, gene ycfl ¢ 4543 bp thudc ving SSC (phan dau gene)
va 1067 bp nam & ving IRa (phan dudi gene), gene ycfl 1a ranh gigi giira ving IRa va
viing SSC. Tuy nhién, gene ycfl khong tim thay o ving nay trong hé gene lyc lap cua
loai A. bockiana (Hinh 3.5).

JLB JSB JSA JLA
Mﬁbp 5 2236b 4543 bp, 1067 bp 1bp ttH
nth 2240 b 5609bv
Adinandra millettii 85,698 bp m 421bp
156,311 bp tmN
MG bp 5 2236!) 4543 bp, 1067 bg 1bp tH
ndnr 240bp yeft
Adinanara angustifolia 85,743 bp /26091 bp |[__18419bp \ / 2091
156,344 bp trmN
MBbp 5bq(2236t_>g 4543 bp 057@ 1bp ttnH
Adinandra megaphylla 85,688 bp /[ 26,003bp / 18424bp i mlmg '
156;298 bP traN
Menp 5 2236b 1bp tH
9 th 2240 bp
Adinandra bockiana 85,693 bp /[ 26090bp " |[_18aiibp | i} I ﬁ
156,264 bp ol N

Hinh 3.5. So sanh céc vi tri tiép giap cua LSC, IR va SSC trong hé gene luc lap
cua cac loai thuoc chi Adinandra
Trong nghién ctru nay, hé gene luc lap caa loai A. bockiana da duoc giai trinh tu
va phén tich so snh vai cac hé gene luc lap caa cac loai A. millettii, A. angustifolia va

A. megaphylla & xac dinh vi tri cia loai A. bockiana trong ho Pentaphylacaceae. Cac
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chi tiéu nhu: ham luong va t6 chac gene, su phan bé bién thé trinh ty, sy l1ap lai va
dic diém cau trdc caa hé gene luc lap hoan chinh & loai A. bockiana da dugc sang to.
Nhin chung, hé gene luc lap caa bén loai A. bockiana, A. megaphylla, A. millettii va
A. angustifolia c6 cau tric, ham luong gene twong tu nhau va c6 muc do bao ton cao;
khong ¢ sy m& rong va co lai trong ving IR; cac bién thé vé cau trac da duoc xac
dinh. Thong tin vé hé gene luc lap cua loai A. bockiana trong nghién ciu nay c6 thé
hitu ich cho cac nghién ciru vé hé gene luc lap caa céc loai thuoc chi Adinandra va
kham pha sau hon vé phéat sinh chung loai trong ho Pentaphylacaceae.
3.2. Phan tich mdi quan hé di truyén va phat sinh chiing loai cia chi Adinandra

H¢ gene luc lap hoan chinh dugc dé xuit 1a mét siéu ma vach gitp nhan dién
loai, nghién ciru phat sinh ching loai va phéan tich méi quan hé di truyén [37]. Do do,
ngay cang nhiéu loai thuc vat duoc gidi trinh ty hé gene luc lap. Mac du, cong nghé
gidi trinh tu thé hé méi da 1am cho viéc giai trinh tu hé gene luc lap duoc thuc hién
mot cach nhanh nhéng nhung chi phi van con kha cao so vdi viéc sir dung ma vach
don 1é. Do d6, trong nghién ctru nay tién hanh danh gia kha ning nhan dién va phan
loai loai cua hé gene luc lap hoan chinh va tim kiém cac ma vach don 1& trong hé gene
luc lap.

T két qua so sanh hé gene luc lap giira loai A. bockiana véi cac loai khac
(A. megaphylla, A. millettii va A. angustifolia) cho thay, trong viing LSC c6 nhiéu bién
thé, mot s6 gene (matK, rbcl, psaA, trnL, ndhK, ndhG) c6 nhiéu su sai khac vé trinh ty
nucleotide giita cac lodi. Chinh su sai khac nay 1a co sé dé nhan dién loai, xac dinh
mbi quan hé di truyén & cap do phan ti. Do d6, trinh tu day du cua cac gene matkK,
trnL va rbcl caa mot s loai thugc chi Adinandra (trong d6 c6 loai A. bockiana) va
mot s6 lodi trong ho Pentaphylacaceae dugc sir dung dé thiét 1ap cay phat sinh chung
loai nham xéac dinh vi tri caa loai A. bockiana va méi quan hé di truyén giira cac loai
thudc chi Adinandra, tir d6 dé xuat gene tiém ning lam ma vach DNA dé nhan dién

loai thudc chi Adinandra.
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3.2.1. Phén tich méi quan hé di truyén dwa trén trinh tw hé gene luc lap hoan chinh
Cay phét sinh chung loai duoc thiét 1ap dua trén trinh tu hé gene luc lap hoan
chinh caa mét sé loai thudc ba ho 1a Pentaphylacaceae, Theaceae va Styracaceae thudc
bo Ericales. Trinh tu hé gene luc lap hoan chinh cia cac loai nay da duoc cdng bé trén
GenBank. Cay phat sinh chung loai cho thiy d6 tin cdy va 6n dinh rat cao (gié tri
bootstrap 1a 100% & tat ca cac nhanh). Chi Pentaphylax cua ho Pentaphylacaceae chia
thanh mot nhanh; trong khi @6, nhanh cua cac chi Adinandra, Eurya va Euryodendron
c6 quan hé gan véi nhanh caa hai chi Ternstroemia va Anneslea. Ngoai ra, ca bon loai
A. bockiana, A. megaphylla, A. millettii va A. angustifolia déu tao thanh mét nhanh véi
gia tri bootstrap 100% (Hinh 3.6). Két qua phan tich cay phét sinh chung loai cia hé
gene luc lap hoan chinh phu hgp véi nghién ciu trude do [144] va hé théng phan loai
hién nay [15], [6], [97]. Két qua cua nghién ciru nay da cung cap thém dan li¢u dé
ching minh hé gene luc lap hoan chinh la mot siéu ma vach gilp nhan dién loai,
nghién ctru phét sinh chang loai va xac dinh mi quan hé di truyén giira cac loai.
1000 MF179492.1 Adinandra millettii
MF179491.1 Adinandra angustifolia
dinandra bockiana E Pritz. ex Diels
4 Adinandra megaphylla Hu
1 NC 050937.1 Eurya loquaiana
1001 NC 041510.1 Eurya alata
MH159200.1 Euryodendron excelsum

r MF179490.1 Ternstroemia gymnanthera
w0l MF179497.1 Anneslea fragrans
MF179498.1 Pentaphylax euryoides
MK353211.1 Camellia japonica isolate Jeju Island
100! MG431968.1 Camellia chekiangoleosa

NC 042148.1 Sinojackia sarcocarpa
1wo ! NC 041131.1 Sinojackia microcarpa

100

Adinandra

100

Pentaphylacaceae

—

0.0050

Hinh 3.6. Cay phat sinh chung loai dua trén trinh tu hé gene luc lap hoan chinh

cua loai A. bockiana va cac loai khac lién quan
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3.2.2. Phin tich méi quan hé di truyén dwa trén trinh tw gene matK, trnL va rbcL
3.2.2.1. Pac diém gene matK, trnL va rbcl cua loai A. bockiana

Cac gene matK, trnL va rbcL thudc ving LSC (1a ving chira nhiéu bién thé)
dugc sir dung dé phan tich mdi quan hé di truyén giira cac loai trong chi Adinandra. Vi
tri va dic diém cac gene matK, trnL va rbcL cua loai A. bockiana dugc danh dau trén
ban dd hé gene luc lap (Hinh 3.1) va trinh bay trong bang 3.4.

Bang 3.4. Dic diém gene matK, trnL va rbcl cua loai A. bockiana

Pic diém gene Gene matK Gene trnL Gene rbcL
Vi tri trén ban do gene 2041-3567 48603-49197 56117-57544
Kich thudc (bp) 1527 595 1428
Khéi lwong (Da) 923870 360300 866571
Ham lugng GC (%) 32,94 35,80 43,63
Ham luong AT (%) 67,06 64,20 56,37
468 223 392
Sé lugng T 556 159 413
nucleotide G 244 112 352
C 259 101 271

3.2.2.2. Phan tich méi quan hé di truyén da trén trinh tw gene matK

Phén tich d6 twong dong trinh tu nucleotide ciia gene matK tir loai A. bockiana
v6i 19 trinh tu gene matK cua cac loai khac da duoc cong bé trén GenBank bang
BLAST trong NCBI cho thdy, trong pham vi truy van tir 94-100% véi tong diém
BLAST tir 1157-1262, muc do giéng nhau dao dong tir 94,51-100%. Trong do, loai
A. bockiana ¢ ti 18 twong dong 100% véi céc loai A. megaphylla va A. nitida. Trinh tu
gene matK cua loai A. bockiana c6 sy tuong dong rat cao véi trinh ty gene matK cua
c4c loai trong chi Adinandra tir 99,27-100%, thip nhat véi hai loai thudc chi Prunus,

ho Hoa Hong (Rosaceae) v6i mirc d6 gidng nhau 94,72 va 94,51% (Bang 3.5).
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Bang 3.5. Két qua BLAST trinh tu gene matK so sanh giita loai A. bockiana voi cac

loai khac trén GenBank

TT Tén loai Ma 50 Tong | Phamvi | Mircdd
diém truy van | giong nhau

(%) (%)

1 | A. megaphylla MW697901.1 | 1262 100 100,00

2 | A nitida KP093834.1 1256 99 100,00
3 | A. formosana KJ687898.1 1256 100 99,89
4 | A. angustifolia MF179491.1 1256 100 99,85
5 | A integerrima KJ708801.1 1184 94 99,69
6 | A. dumosa KJ708800.1 1166 94 99,38
7 | A. millettii AF380069.1 1234 100 99,27
8 | Eurya loquaiana HQ427372.1 1223 100 98,98
9 | Eurya macartneyi HQ415299.1 1223 100 98,98
10 | Euryodendron excelsum NC039178.1 1223 100 98,98
11 | Euryodendron excelsum MH159200.1 1223 100 98,98
12 | Ternstroemia gymnanthera AF380109.1 1190 100 98,10
13 | Ternstroemia fragrans HQ437949.1 1173 100 97,66
14 | Anneslea fragrans KR530349.1 1173 100 97,66
15 | Anneslea fragrans KR530350.1 1173 100 97,66
16 | Pentaphylax euryoides KJ510929.1 1164 95 97,53
17 | Pentaphylax euryoides HQ415369.1 1168 100 97,51
18 | Prunus persica AF288117.1 1162 98 94,72
19 | Prunus laurocerasus AF288116.1 1157 97 94,51

Hé sb phan Iy vé trinh ty gene matK gitra loai A. bockiana vai cac loai khéc trén
GenBank dao dong tir 0,001-1,100 (Bang P3.1 - Phy lyc 3). Trong d6, hé sé phan ly
nhé nhét 14 0,001 (véi loai A. formosana), tiép dén 1a 0,003 (v&i lodi A. integerrima va
A. angustifolia). Piéu d6 cho thdy, loai A. bockiana c6 sy twong dong 16n vé trinh tu

gene matK va cé mdi quan hé di truyén gan giii v6i loai A. formosana, A. integerrima
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va A. angustifolia. Cac loai A. megaphylla va A. nitida khéng c6 su sai khac trong
trinh ty gene matK so véi loai A. bockiana (hé s6 phan ly 12 0,000). Két qua nay hoan
toan phu hop voi két qua vé hé sb twong dong giira lodi A. bockiana véi loai
A. megaphylla va A. nitida (100%). Bdng thoi két qua cho thay, loai A. bockiana c6
méi quan hé di truyén gan giii nhat vai loai A. megaphylla va A. nitida. Véi cac loai
con lai ¢c6 hé sé phan ly khéng giéng nhau, cho thiy gene matK c6 do da dang di
truyén cao va chta nhiéu bién thé sai khac gita cac loai.

Phan tich cdy phat sinh chiing loai dugc thiét 1ap dya trén trinh ty gene matK ciia
mot s6 loai thudce chi Adinandra va ciia mot s loai khac trong ho Pentaphylacaceae va
ho Rosaceae. Cay phat sinh chiing loai cta gene matK mang lai do tin cdy va on dinh
rat cao, gia tri bootstrap hau hét 16n hon 90% & da s6 cac nhanh (Hinh 3.7). Cay phat
sinh chung loai dua trén trinh ty gene matK tir 20 loai dugc chia thanh hai nhanh
chinh. Nhanh chinh thir nhat gdm hai loai thudc chi Prunus (Prunus persica va Prunus
laurocerasus), ho Rosaceae. Pay ciing 1a hai loai c6 muc do giong nhau thap nhat va
hé s6 phan ly 16n nhat so véi loai A. bockiana vé trinh tu gene matK. Nhanh chinh thir
hai gom 18 loai con lai va duge chia thanh cac nhanh phu. Cac loai trong ciing mot chi
(chi Adinandra, chi Pentaphylax, chi Eurya, chi Euryodendron) dugc phan b trong
cing mot nhanh. Trong nhanh cuia chi Adinandra, loai A. bockiana c6 mdi quan hé rat
gan vé mat di truyén voi cac loai A. megaphylla, A. formosana, A. nitida,
A. angustifolia, A. millettii va cac loai nay tao thanh mot nhanh c6 quan hé gan véi
nhanh chira loai A. integerrima va loai A. dumosa. Loai A. bockiana dugc phan biét
Vi cac loai khac trong chi vdi gia tri bootstrap 96,8%. Nhanh cua chi Adinandra cé
quan hé kha gan va duoc phan biét v4i nhanh chira chi Eurya va Euryodendron véi gia
tri boostrap 100%. Két qua phén tich cdy phat sinh chung loai hoan toan phu hop véi
két qua do trong ddng va hé sb phan ly dya trén trinh tu gene matK, dong thoi phu
hop voi nhitng nghién ctru trude do [24], [52], [93], [144].
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85.5% KJ708801.1_Adinandra_integerrima
P KJ708’?0'0 }:_Adinandra_dumosa
dinandra_megaphyila Hu .
9.8% | KJ687898.1_Adinandra_formosana Adinandra
@ Adinandra_bockiana E Pritz. ex Diels
r - KP093834.1_Adinandra_nitida
100% v MF179491.1_Adinandra_angustifolia
99.7% AF380069.1_Adinandra_millettii
NC_039178.1_Euryodendron_excelsum
97 1% MH159200.1_Euryodendron_excelsum
r HQ427372.1_Eurya_loquaiana
HQ415299.1_Eurya_macartneyi Pentaphylacaceae
100% 97.9% AF380109.1_Temstroemia_gymnanthera
59 KR530349.1_Anneslea_fragrans
7 KR530350.1_Anneslea_fragrans
99.9% HQ437949.1_Temstroemia_fragrans
KJ510929.1_Pentaphylax_euryoides
HQ415369.1_Pentaphylax_euryoides
AF288117.1_Prunus_persica
AF288116.1_Prunus_laurocerasus

93% 67.2%

100%

Hinh 3.7. Cay phat sinh chung loai dua trén trinh tu gene matK cua loai A. bockiana
va cac loai khéac lién quan
3.2.2.3. Phan tich méi quan hé di truyén dira trén trinh t gene trnL

Trinh tu gene trnL cua loai A. bockiana duoc sir dung dé so sanh do tuong dong
Vi cac trinh tu gene trnL tuong (ng caa mot s6 loai trong ho Pentaphylacaceae (trong
d6 c6 chi Adianandra) va ho Dau (Dipterocarpacae) trén GenBank bang BLAST trong
NCBI. Bang 3.6 cho thay, trong pham vi truy van tir 99-100% véi tong diém BLAST
tir 1336-1661, ti 1¢ twong dong dao dong tir 93,58-100%. Trinh ty gene trnL cua loai A.
bockiana c6 mac do gidng nhau rat cao (tir 99,33-100%) véi cac lodi thudc chi
Adinandra. Trong d6, loai A. bockiana c6 mirc do gibng nhau cao nhat véi loai
A. glischroloma va A. hainanensis 1a 100%; thdp nhat véi hai loai thudc chi Hopea
(Ho Dipterocarpacae) (Bang 3.6).

Két qua phan tich su sai khac trong trinh tu gene trnlL giita loai A. bockiana va
nhiing loai khéc trén GenBank cho thay, hé s phan ly dao dong tir 0,002-1,130. Trong
do, trinh ty gene trnL cua loai A. bockiana cé sy sai khéac it nhat (hé s6 phan ly Ia
0,002) voi cac loai thuoc cung chi Adianandra nhu loai A. millettii, A. bockiana
(HM061582.1), A. glischroloma, A. hirta (AF534657.1), A. hirta (AF499817.1),
A. hainanensis, A. lasiostyla, A. formosana (Bang P3.2 - Phu luc 3). Diéu d6 cho thiy,

loai A. bockiana c6 quan hé di truyén rat gan voi cac loai nay va xa hon voi loai
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A. angustifolia (hé s6 phan ly 1,130). Trinh tu gene trnL cta cac loai A. dumosa va
A. megaphylla hoan toan gidng vé&i loai A. bockiana (hé sé phan ly 1a 0,000), do d6 c6
thé dua ra gia thiét loai A. bockiana c6 mdi quan hé di truyén gan nhit voi loai
A. megaphylla va A. dumosa. Két qua vé hé sé phan ly trong trinh tu gene trnL giita
loai A. bockiana véi cac loai khac trén GenBank hoan toan phu hop véi két qua phan
tich d6 twong ddng. So sanh trinh ty gene trnL giita cac loai véi nhau cho cac hé sb
phan ly khong gidng nhau (Bang P3.2 - Phu luc 3). Sy chénh léch vé hé s6 phan ly
gira cac loai cho thiy su da dang di truyén cao trong trinh tw gene trnL.

Bang 3.6. Két qua BLAST trinh tu gene trnL so sanh giita loai A. bockiana

vGi céc loai khac trén GenBank

o X X Tong Pham vi Mie do
TT Tén loai Ma so <X ‘x giong nhau
diém | truy van (%) (%)
1 | A. bockiana HM061582.1 1625 100 100,00
2 | A glischroloma HMO061581.1 1661 100 100,00
3 | A. hainanensis HQ158574.1 1661 100 100,00
4 | A. lasiostyla HM061586.1 1655 100 99,89
5 | A formosana HM061585.1 1648 100 99,78
6 | A hirta AF534657.1 1650 100 99,78
7 AF499817.1 1648 99 99,78
8 | A. megaphylla MW697901.1 | 1644 100 99,67
9 | A millettii HM061584.1 1629 100 99,44
10 | A. angustifolia MF179491.1 1628 100 99,33
11 | A. dumosa DQ924310.1 1628 100 99,33
12 | Euryodendron excelsum HMO061568.1 1544 100 97,48
13 | Euryodendron excelsum AF534668.1 1530 99 97,26
14 | Eurya weissiae HQ158582.1 1589 100 98,45
15 | Eurya brevistyla HMO061571.1 1578 100 98,23
16 | Ternstroemia impressa AF396227.1 1380 100 94,41
17 | Ternstroemia gymnanthera | AF499822.1 1376 100 94,30
18 | Anneslea fragrans HMO061561.1 1369 100 94,19
19 | Anneslea fragrans HQ158576.1 1365 100 94,09
20 | Pentaphylax euryoides HMO061551.1 1347 100 93,83
21 | Pentaphylax euryoides HMO061552.1 1347 100 93,83
22 | Hopea odorata AB006402.1 1336 100 93,61
23 | Hopea nervosa AB006401.1 1336 100 93,58
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Phén tich cdy phat sinh chung loai dua trén trinh ty gene trnL cho thay, tai nhanh
ctia chi Adinandra, gene trnL mang lai d¢ tin cdy va 6n dinh thap hon gene matK (gia
tri bootstrap 1a 51%). Hinh 3.8 cho thy, chi Adinandra da duoc tach ra thanh hai phan
nhém: mot phan nhom gdm loai A. bockiana, A. megaphylla va A. dumosa; mot phan
nhom dugce thiét 1ap boi loai A. angustifolia va mot sb loai khac trong chi Adinandra.
Trong mdi phan nhoém db tin cdy va 6n dinh ciing rat thap (gia tri bootstrap 1an luogt 1a
26 va 32%). Nhanh cta chi Adinandra c6 quan hé gan va duoc phan biét voi nhanh
cua chi Eurya nhung chua du do tin cay (gia tri bootstrap 43%). Mdc du, gene trnL da
dugc dé xuat 1am ma vach DNA & nhiing cong b trude [89], [130]; tuy nhién trong
nghién clru nay, cdy phat sinh chiing loai ctia gene trnL khong cho d¢ tin cay cao gitp

phan loai va x4c dinh méi quan hé di truyén giita cac loai trong chi Adinandra.

HMO061584.1_Adinandra_millettil
HQ158574.1_Adinandra_hainanensis
HMO061586.1_Adinandra_lasiostyla
HM061585.1_Adinandra_formosana
AF534657.1_Adinandra_hirta
HM061562.1_Adinandra_bockiana
HM061581.1_Adinandra_glischroloma
51% " - AF499817.1_Adinandra_hirta

| MF179491.1_Adinandra_angustifolia
@ Adinandra_bockiana E Priz. ex Diels

69%

32%

Adinandra

J%L : i 1 Adinandra_megaphyifa Hu
- DQ924310.1_Adinandra_dumosa
89% 81% HQ158582.1_Eurya_weissiae ®
‘ 1 HMO061571.1_Eurya_brevistyla g
47% 67% HMO61568.1_Euryodendron_excelsum 3
“ AF534668.1_Euryodendron_excelsum g
‘ 93% HQ158576.1_Anneslea_fragrans 3
100% : T 49% AF396227.1_Ternstroemia_impressa g
[ 84% AF499822.1_Ternstroemia_gymnanthera [ 8
' HMO061561.1_Anneslea_fragrans
100% HM061551.1_Pentaphylax_euryoides
1 HM0G61552.1_Pentaphylax_euryoides
1100%4 AB006402.1_Hopea_odorata

AB006401.1_Hopea_nervosa

Hinh 3.8. Cay phat sinh chung loai dua trén trinh tu gene trnL cua loai A. bockiana

va cac loai lién quan
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3.2.2.4. Phdn tich méi quan hé di truyén duwa trén trinh tw gene rbcL

Két qua so sanh trinh tu gene rbcl giita loai A. bockiana véi cac loai khac trén
GenBank bang chuong trinh BLAST cho thdy, mtrc d6 giéng nhau dao dong tir 98,18-
99,72%. Trong 46, loai A. bockiana c6 mirc d6 giéng nhau cao nhat véi loai
A. megaphylla, A. millettii va A. angustifolia (99,72%), thap nhat (98,18%) véi cac
loai thudc chi Camellia, ho Che (Theaceae). Khong co trinh tu rbcL cta loai nao tuwong
dong 100% voi loai A. bockiana (Bang 3.7). Piéu d6 cho thay, gene rbcL co do da
dang di truyén cao va c6 chtra kha nhiéu bién thé gitra cac loai.

Bang 3.7. Két qua BLAST trinh tu gene rbclL so sanh giita loai A. bockiana

voi cac loai khac trén GenBank

TT Tén loai Ma 50 Tong | Phamvi | Mirc df

diém | truy van giong
(%0) nhau (%)

1 | A. megaphylla MW697901.1 2615 100 99,72
2 | A millettii MF179492.1 2615 100 99,72
3 | A angustifolia MF179491.1 2615 100 99,72
4 | A glischroloma NC_087777.1 2610 100 99,65
5 | A. formosana AF089713.1 2527 97 99,35
6 | Euryaloquaiana NC_050937.1 2555 100 98,95
7 | Eurya chinensis OP580972.1 2549 100 98,88
8 | Eurya rubiginosa var. attenuata | ON729444.1 2549 100 98,88
9 | Euryaalata NC_041510.1 2549 100 98,88
10 | Euryodendron excelsum MH159200.1 2532 100 98,67
11 | Anneslea fragrans NC_035709.1 2510 100 98,39
12 | Ternstroemia gymnanthera NC_035706.1 2499 100 98,25
13 | Pyrenaria hirta var. cordatula KY406785.1 2499 100 98,25
14 | Pyrenaria hirta var. hirta KY406771.1 2499 100 98,25
15 | Pyrenaria microcarpa NC_035686.1 2494 100 98,18
16 | Camellia liberistyloides NC_087748.1 2494 100 98,18
17 | Camellia mairei NC 035688.1 2494 100 98,18
18 | Camellia reticulata KY406793.1 2494 100 98,18
19 | Camellia weiningensis MK820035.1 2494 100 98,18
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Hé sé phan ly vé trinh t gene rbcL gitra loai A. bockiana véi 19 loai khac dao
dong tr 0,003-0,018 (Bang P3.3 - Phu luc 3). Céc loai A. millettii, A. angustifolia va
A. megaphylla c6 mdi quan hé di truyén gan nhét véi loai A. bockiana (Hé sé phan ly
0,003), tiép dén 1a loai A. glischroloma va A. formosana véi hé s6 phan ly 1an luot 1a
0,004 va 0,006. Hé sé phan ly 16n nhét 13 0,018 khi so sanh trinh ty gene rbcl cua loai
A. bockiana véi cac loai thuoc chi Camellia (4; 9; 15; 17), Pyrenaria (10; 18; 19) va
Ternstroemia (8); trong khi, cac loai thudc chi Eurya (1; 2; 5; 6) c6 hé sd phan ly la
0,011. Diéu d6 cho thdy, cac loai thudc chi Eurya c6 mdi quan hé di truyén véi loai
A. bockiana gan hon so véi cac loai thudc chi Camellia, Pyrenaria va Ternstroemia.
Két qua phén tich hé s phan ly hoan toan pht hop véi mic d6 gidng nhau khi so séanh
trinh tuy gene rbcl gitra loai A. bockiana vadi 19 loai khac. Khi so sanh trinh ty gene
rbcl cua céc loai khac nhau cho thay su chénh 1éch vé hé sé phan ly, diéu d6 chimg to
gene rbcL c6 su da dang di truyén cao giita 20 loai nghién ciru.

Két qua phan tich cay phat sinh ching loai dya trén trinh tu gene rbcL cho thay,
cac loai thuoc chi Adinandra phan bé trén cling moét nhanh va duoc chia thanh hai
phan nhém c6 méi quan hé rat gan nhau vé mat di truyén (gia tri bootstrap dat 95%);
loai A. bockiana cung vai A. megaphylla tao nén phan nhém 1; phan nhém 2 gom loai
A. glischroloma, A. angustifolia, A. millettii va A. formosana. Nhéanh cua chi
Adinandra c6 quan hé gan va duoc phan biét véi nhanh chira chi Euryodendro va
Eurya v&i gia tri bootstrap 96%. O cac nhanh khac ciing cho két qua phan loai twong
tu, cac loai cung chi dugc phan b trén cing mot nhanh (chi Euryodendro, chi Eurya,
chi Camellia...), cac chi c6 quan hé gan giii vé mit di truyén s& dugc phan bd canh
nhau (chi Adinandra canh chi Eurya va Euryodendro) (Hinh 3.9). Két qua cua cay
phét sinh chang loai c6 su théng nhat véi két qua phéan tich do twong dong va hé sé
phan ly trong trinh ti gene rbcL va hoan toan pha hop véi hé théng phan loai hién nay
[15], [6], [97].
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371 NC 035553, 1-Adinandra angustifolia
AF085713.1-Adinandra formosana

MC 08777¥7.1-Adinandra glischreloma

= NC 035578.1-Adinandra milletti

Adinandra

MVW5559353. 1-Adinandra bockiana E.Pritz. ex Diela

al MWE57301.1-Adinandra megaphylla

MH155200.1-Euryodendron excelsum

—— OP52805972.1-Eurya chinengis

NC 050837.1-Eurya loguaiana

Pentaphylacaceae

ON725444 1-Eurya rubiginosa var. attenuata
8 | NC 041510.1-Eurya alata
97— MC 035709.1-Anneslea fragrans
— MC 035708.1-Ternstroemia gymnanthera

5g | K'Y 406785 1-Pyrenaria hirta var. cordatula

S a1 Kv'406771.1-Pyrenaria hirta var. hirta
MC 035585 .1-Pyrenaria microcarpa
MC 087748.1-Camellia liberistvloides

73 | NC 035888, 1-Camellia mairei

MKZ20035.1-Camellia weiningensis

K 40675 3. 1-Camelia reticulata

—_—

Hinh 3.9. Cay phat sinh chang loai dya trén trinh tu gene rbcL cua loai A. bockiana
va cac loai lién quan

Két qua phan tich d6 twong dong, hé sd phan ly va cay phat sinh chung loai cua
cac gene cho thiy, gene matK, trnL va rbcL déu cho kha ning phén loai va xac dinh
mdi quan hé di truyén giita cac loai. Tuy nhién, cdy phat sinh chung loai cta gene trnL
cho do tin cdy va 6n dinh chua cao. Do d6, trinh tu gene matK va rbcL thich hop va
dugc dé xuat 1 Gmg vién ma vach DNA dé nhan dién loai, phan loai va xac dinh mdi
quan hé di truyén giita cac loai thudc chi Adinandra va mot sé loai thudc ho
Pentaphylacaceae. Gene matK va rbcL ciling la hai trong bay ving dugc chon lam ma
vach DNA cho thuc vat trén can [32], [60]. Két qua phan tich mbi quan h¢ di truyén
dua trén hé gene luc lap hoan chinh va cac trinh tu gene matK, rbcL cho théiy loai
A. bockiana c6 mdi quan hé di truyén gan nhat véi loai A. megaphylla, chi Adinandra
c6 mbi quan hé di truyén gan véi chi Eurya va Euryodendro. Tir két qua phan tich do

tuong déng va hé sd phan ly cho thiy, néu chi sir dung mot ma vach DNA 13 gene


https://vi.wikipedia.org/wiki/Pentaphylacaceae

69

matK hozc rbcL thi khong thé phan biét dwgc nhimng loai c6 ciing mirc do gidng nhau
1a 100% va hé s6 phan ly 13 0,000. Do d6, nén két hop nhiéu ma DNA dé ting hiéu qua
nhan dién loai hodc st dung siéu ma vach 1a hé gene luc lap hoan chinh s€ dem lai hi¢u
qua t6t nhat.
3.3. Két qua phan tich thanh phin héa hoc va hoat tinh sinh hoc ciia ba loai
nghién ctru
3.3.1. Cdu trtc hoa hoc ciza mét sé hep chdt phan ldp tir ba loai nghién ciu

Cac hop chat duoc phan 1ap tir can chiét ethyl acetate va cin chiét MeOH bing
cac phuong phap khac nhau. Sau khi phan 1ap, cau tric cua cac hop chat duoc xéac
dinh bang phuong phap quang phd NMR va so sénh véi dit liéu duoc bao céo trong tai
licu tham khao (TLTK).
3.3.1.1. Phén ldp va xdc dinh cdu triic héa hoc cdc hop chat tir lodi A. megaphylla

Két qua phan lap va xac dinh ciu tric hda hoc caa 15 hop chit thu duoc tir 14
cua lodi A. megaphylla dugc mé ta theo so @6 hinh P4.1.1 (Phu luc 4.1) va dugc
tom tat trong bang 3.8, hinh 3.12. Trong 15 hop chit c6 hai hgp chat méi 1an dau
duoc mé ta 1a debutyldorycnic acid (1) va adinanquercetiside (2); 13 hop chit con lai
(ky hiéu (KH) tir 3-15) da biét bao gom coniferyl aldehyd (3), ursolic acid (4),
4,5-dihydroblumenol (5), metyl gallat (6), 24-hydroxytormentic acid acid (7), gallic
acid (8), convoldorin (9), scopolin (10), isoquercitrin (11), horridin (12), pinoresinol-
4'-0-p-D  glucopyranoside  (13), syringaresinol  p-D-glucoside (14) va
camellikaempferoside B (15) da duoc 1am sang to bang céch so sanh dit liéu phd NMR
ctia cac hop chat nay voi cac tai liéu da cong bd. Ngoai trir hop chét (4) va (5), tat ca
cac hop chat con lai lan dau tién duoc tim thiy ¢ chi Adinandra.

Trong pham vi luan &n chi trinh bay cau tric héa hoc cua hai hop chat méi 1a (1)

va (2), cac hop chit da biét (3-15) duoc trinh bay trong phu luc 4.2.
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Bang 3.8. Két qua phan lap va xac dinh cau tric hoa hoc ciia cac hop chat tir 14 cua loai A. megaphylla

Phan Phwong phap phan p . p KL hgp chat
T doan lap KH hegp chat TLTK Tén heop chat (mg)
1 |F3.2 RP-18 (M:W 1:1) AHL2 (3) [98] Coniferyl aldehyde 3,7
2 |F52 Rura acetone AHL3 (4) [19] Ursolic acid 45,0
3 |F53 RP-18 (M:W 1:1) AHL4 (5) [43] 4,5-dihydroblumenol 8,2
4 |F53.1 Silicagel ¢, ¢ (D:A 9:1) | AHLS6 (6) [118] Methyl gallate 4,1
5 |F6.7.2 Silicagel ¢, c (D:A 9:1) | AHL7 (7) [61], [80] | 24-hydroxytormentic acid acid 3,1
6 AHLS (8) [8] Gallic acid 4,2
7 |F9.1 RP-18 (M:W 1:3) AHL13 (9) [54] Convoldorin 16,5
8 |F9.21 RP-18 (M:W 1:4) AHL19 (10) [1] Scopoline 51
9 |F9.3 RP-18 (M:W 1:3) AHL15 (1) Debutyldorycnic acid 8,6
10 | W3.2.3 RP-18 (M:W 1:1) WAM1 (11) [75] Isoquercetine 3,6
11 WAM2 (12) [48] Horidin 4,2
12 |W3.4.1 |RP-18(M:W 1:1) WAM11A (13) | [112] Pinoresinol-4'-O-4-D- 7,1
glucopyranoside
13 [W3.4.2 | Silicagel c,c (D:M 1:9) | WAM16 (14) [119] Syringaresinol-4'-O-f-D- 5,3
glucopyranoside
14 |W38.4 | RP-18 (M:W 1:3) WAM15 (15) [143] Camellikaempferoside B 3,8
15 WAML11.5 (2) Adinanquercetiside 51

Cha thich: KH: Ki hiéu; KL: Khéi lirong




71

Hop chat AHL15 (1): La chat bot vo dinh hinh, mau vang nhat. B quay cuc
[«]?- 17,8 (c 0,10; MeOH). Ph6 UV (MeOH) xuat hién busc séng cuc dai (Amax) tai
246 (0,68), 330 (1,13). Phé IR xuat hién pic vmex (KBr) 3324, 2953, 1684, 1637, 1599,
1516, 1285, 1181 cm'L; phé HR-ESI-MS xuét hién pic tai m/z 353,0880 [M-HJ" (tinh
toan ly thuyét cho cong thuc [CieH1700]", 353,0878). Dir liéu pho H va *C-NMR
(Bang 3.9) va (Hinh P4.2.1C; Hinh P4.2.1D - Phu luc 4.2).

Bang 3.9. Dit liéu 'H (600 MHz) va 3C-NMR (150 MHz) caa hop chat AHL15
trong DMSO d6 [0 (ppm), J (HZ)]

C OH oc
1 : 1255
2 7,04 (1H, d, J = 2.4 Hz) 114,7
3 1483
2 : 1455
5 6,77 (1H, d, J = 8.4 Hz) 115,7
6 6,99 (1H, d, J = 2,4 Hz, 8,4 H?) 121,3
7 7.43 (1H, d, J = 15,6 H2) 144,9
8 6,15 (1H, d, J = 15,6 H2) 114,3
9 : 165,7
I 5,08 (1H, m) 70,8
2 3,57 (1H, m) 70,4
3 73,4
, 2,01 (1H, m
4 1.96 ElH, dd), 1=4,2 Hz, 13,2 Ha) 36,3
5 3,94 (br) 68,1
, 2,03 (1H, m

6 1.79 ElH, dd), 1=6,6 Hz, 13,2 H2) 37.2
7 : 1749

3-OH 9,56 (brd, J=1,2 Hz)

40H | 9,14 (brd, J= 1,2 H2)

2"OH | 4,89 (brd, J=1,2 H?)

5-OH | 4,75 (brd, J =36 Hz)

Cha thich: on: Do dich chuyén cua H; dc: Do dich chuyén cua C; J: Hang so tach;
s: Singlet (1 dinh); d: Duplet (2 dinh); m: multilet (tir 4 dinh); br: Phd chan rong.
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Hop chat AHL15 (1) duoc phan lap duéi dang bot mau vang nhat. HR-ESI-MS
am tinh cho thay dinh ion gia phan tir [M-H]" & m/z 353,0880, cho thay cong thirc phan
tir C16H1800. Ph6 IR thé hién sy hap thu hydroxyl va carbonyl & budc song tuong (ng
la 3324 va 1684 cm™. Phd 'H va 3C NMR cho thay sy hién dién caa mot nhém
caffeate ¢ on 7,04 (1H, d, J = 2,4 Hz, H-2), 6,77 (1H, d, J = 8,4 Hz, H-5), 6,99 (1H, d,
J =24 Hz, 8,4 Hz, H-6), 7,43 (1H, d, J = 15,6 Hz, H-7), 6,15 (1H, d, J = 15,6 Hz,
H-8)/d6c 125,5 (C-1), 114,7 (C-2), 148,3 (C-3), 145,5 (C-4), 115,7 (C-5), 121,3 (C-6),
1449 (C-7), 114,3 (C-8), 165,7 (C-9) (Bang 3.9). Trén pho HMBC, mét proton
oxymethine & du 5,08 (1H, m, H-1")/dc 70,8 cho thay tin hiéu HMBC véi nhom
carbonyl C-9 cua nhom caffeate. Trong phé COSY 1H-1H, proton H-1' nay cho thiy
tin hiéu lién két vai proton oxymethine H-2' (6w 3,57) va 2 proton nhém methylene
H-4' (6n 2,01 (1H, m, H-4'a) va 1,96 (1H, dd, J = 4,2 Hz, 13,2 Hz, H-4'b)). Cac tin
hiéu HMBC cia H-1' va H-4’ @én C-3' (dc 73,4); cua H-4’ d@én C-1' (c 70,8) va C-2’
(dc 70,4) cho thay su hién dién caa nhém cyclobutyl lién két vi nhdm caffeate. Ngoai
ra, tin hiéu cua doan 3-hydroxypropanoic acid ¢ on 3,94 (br, H-5"), 2,03 (m, 1H, H-
6'a), 1,79 (1H, dd, J = 6,6 Hz, 13,2 Hz, H-6'b)/d¢ 68,1 (C-5"), 37,2 (C-6'), 174,9 (C-7")
dugc quan sat thay trong phé COSY va HSQC. Pho HMBC cho thay tin hiéu cua H-6'
véi C-5" va C-7'. Mat khéc, cac tin hieu HMBC cuaa H-6' voi C-3' goi y
3-hydroxypropanoic acid lién két véi C-3' cua vong cyclobutane (Hinh 3.10A). Di
liu dugc trinh bay cua hop chat AHL15 twong ty véi dir liéu cua dorycnic acid va
colvoldorine, ca hai déu duoc phan Iap tir lodi Convolvulus dorycnium [54], [99]. Hoa
hoc lap thé caa hop chat AHL15 dugc xac dinh biang phd NOESY va so sénh dit liéu
g6c quay cuc va NMR cua AHL15 véi dorycnic acid, ¢ hop chat nay héa hoc 1ap thé
dugc xac dinh bang su két hop gitta phuong phap ciia Mosher va thi nghiém NOESY
[99]. Tuong ty nhu dorycnic acid, tuong tac NOE cua H-1'/H-2', H-1"/H-4'b, H-2'/H-
4'b va H-2/H-5' chi ra rang H-1’, H-2’, H-5' nam ¢ cing mot phia cua vong

cyclobutane (Hinh 3.10B). Ngoai ra, goc quay cuc do duoc caa hop chat AHL15, c6
” 25
thé so sanh véi géc quay cuc cua dorycnic acid [els 15 (c 0,13; MeOH) va

25 N 7
colvoldorine [#Ib -20,1 (c 0,10; MeOH). Dya trén nhitng bang chirng nay, cau hinh tai



73

C-1', C-2', C-3' va C-5' dugc gan 1a R, giéng nhu cau hinh cua dorycnic acid. Do do,
hop chit AHL15 duoc xac dinh 1a  3-(2R-hydroxy-3R-caffeoyl-1R-
hydroxycyclobutyl)-3R-hydroxypropanoic acid va dugc dat tén la debutyldorycnic
acid (1) (Hinh 3.12), (Hinh P4.2.1e, Hinh P4.2.1h, Phu luc 4.2).

Hinh 3.10. Cac tuong tac chinh trong phé HMBC (A) va NOESY (B) cua hop chat
AHL15

25

Hop chit WAM1L.5 (2): Chat keo, mau vang. Pé quay cuc L410 20,1 (¢ 0,11;
MeOH). Phé UV (MeOH) xuét hién budc song cuc dai tai 272 (0,94), 317 (1,27). Phd
IR xuét hién pic vmax (KBr) 3360, 2922, 1582, 1507, 1361, 1241, 1186, 1056 cm'%. Phd
HR-ESI-MS m/z 937,2195 [M+CI]" (tinh toan ly thuyét cho cong thic CaHasClO22,
937,2175). Dir liéu pho *H va 3C-NMR (Bang 3.10) va (Hinh P4.2.2c; Hinh P4.2.2d,
Phu luc 4.2).

Béng 3.10. Dit lidu *H (600 MHz) va *C-NMR (150 MHz) ctia hop chit WAM11.5
(2) trong CD30OD

C OH oc C OH oc
6”-O-rha
2 - 157,7 1" 4,59d (1,8) 102,0
3 - 135,7 2" 3,65 dd (3,6, 72,1
1,8)
4 - 179,2 3" 3,567* 72,3
5 - 163,1 4" 3,31* 74,2
6 6,19d (2,4) 100,0 5" 3,58 m 69,8
7 - 166,1 0" 1,23 d (6,0) 18,0
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C OH oc C OH oc

8 6,36 d (2,4) 94,8 4'-O-rha

9 - 158,4 1" 5,55d (1,8) 100,8

10 - 105,8 2 4,16 dd (3,6, 71,9

1,8)
1’ - 126,1 3 4,01 dd (9,0, 72,1
3,6)

2! 7,74d (2,4) 118,1 4 3,521 (9,0) 73,9

3 - 148,1 5 3,78* 71,0

4' - 148,2 6" 1,29 d (6,6) 18,1

5' 7,26 d (8,4) 117,5 2"-0O-

coumaroyl

6’ 7,62 dd (8,4, 2,4) 122,6 R - 127,3
3-O-gal 2 7,46 d (8,4) 131,2

1" 5,54d (7,8) 101,7 3 6,83 d (8,4) 116,8

2" 5,39.dd (7,8, 10,2) 73,9 g - 161,2

3" 3,81* 73,3 s 6,83 d (8,4) 116,8

4" 3,90 br d (3,6) 70,5 6" 7,46 d (8,4) 131,2

5" 3,78* 75,6 7 7,70d (16,2) | 146,9

6" 3,81*, 3,56 dd (3,6, 67,3 g 6,39d (16,2) | 115,3

9,6)
g - 168,9

Cha thich: “*” Tin hiéu chong lap; on: D6 dich chuyén cua H; du: Do dich chuyén cua
C; J: Hang sé tach; d: Duplet (2 dinh); t: Triplet (3 dinh); m: multilet (tr 4 dinh);
br: Phé chan rong

Hop chit WAM11.5 thu duoc tir phan MeOH dudi dang keo mau vang va cho
HR-ESI-MS ¢ m/z 903,2595 [M+CI]" phu hop vai cong thirc phan tir cia Ca2Hz6022.
Phé IR cho thay su hap thu hydroxyl & tan s6 3360 cm™. Phé *H-NMR va 3C-NMR
ctuia chat WAM11.5 cho thay tin hiéu dic trung cuia mot nhém quercetin véi hai proton
meta thom & Jn 6,19 (1H, J = 2,4 Hz, H-6) va 6,36 (1H, J = 2,4 Hz, H-8), ba proton
thom cua hé ABX & 617,74 (1H, d, J = 2,4 Hz, H-2"), 7,26 (1H, d, J = 8,4 Hz, H-5),
7,62 (1H, dd, J = 8,4, 2,4, Hz, H-6') (Bang 3.10). Ngoai ra, tin hiéu cua doan p -
coumaroyl ¢ on 7,70 (1H, d, J = 16,2 Hz , H-7""), 6,39 (1H, d, J = 16,2 Hz, H-8""),
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7,46 (2H, d, J = 8,4 Hz, H-2"", H-6""), 6,83 (2H, d, J = 8,4 Hz, H-3"", H- 5""")/&
127,3 (C-1""), 131,2 (C-2"", C-6"""), 116,8 (C-3"", C-5"""), 161,2 (C-4"""), 146,9 (C-
7", 115,3 (C-8""") va 168,9 (C-9"") da dugce quan sat. Vung duong cé ba proton
anomer ¢ on 5,55 (d, J = 1,8 Hz, H-1"")/6c 100,8, 5,54 (d, J = 7,8 Hz, H-1")/6c 101,7
va 4,59 (d, J = 1,8 Hz, H-1")/dc 102,0 ciing nhu hai nhém metyl thir cap & on 1,23 (3H,
d, J = 6,0 Hz, H-6") va 1,29 (3H, d, J = 6,6 Hz, H-6""). Puong dugc xac dinh 1a
D-galactose va L-rhamnose bang phuong phap thay phan, tao dan xuat va phan tich
GC (Hinh P4.2.2i, Hinh P4.2.2m, Phu luc 4.2). Bén canh d6 duong dugc phan loai la
S-D-galactopyranose va hai don vi a-L-rhamnopyranose dua trén phé COSY, HMBC
va céc phan tich hang s ghép [58]. Trong phé HMBC, méi twong quan cta Rha H-1""
(du 5,55) dén C-4' (6c 148,2), Gal H-1" (du 5,54) dén C-3 (dc 88,6), Rha H-1"" (0
4,59) dén C-6" (dc 67,3) va Gal H-2" (6n 5,39) dén C-9"" (dc 168,9), chi ra rang
a-L-thamnopyranose duoc két ndi véi C-4', va [E-p-coumaroyl-(1—2), a-L-
rhamnopyranosyl-(1—6)]-4-D-galactopyranoside dugc két ndi véi C-3 cua bo khung
flavonoid (Hinh 3.11). Do d6, hop chat WAM11.5 duoc xac dinh 1a quercetin-3-O-[E-
p-coumaroyl-(1—2)][a-L-rhamnopyranosyl-(1—6)]-5-D-galactopyranoside-4'-O-a-L-

rhamnopyranoside, duoc dat tén la adinanquercetiside (2) (Hinh 3.12).

OH
o[ L

Hinh 3.11. Tuong tac *H-'H trong phd COSY va HMBC cuia hop chit WAM11.5
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Debutyldorycnic acid (1)

Xx_-CHO
HO
OCH,
Coniferyl aldehyde (3) Ursolic acid (4) 4,5-dihydroblumenol (5)
OMe ; COOH
HO ° 6N
HO HO 7Y 3 OH
OH OH
Methyl gallate (6) 24-hydroxytormentic acid acid Gallic acid (8)
(7) __
Q ‘_uf‘u_-.
. MeO. ¢ 543 4\3
O 4, “OH m
m:@y\x)l\ L] on Glc0” 70" N0
="9~ol"r Mlon
HO :
Convoldorin (9) Scopoline (10)
OoH OH

A OH

O-Rham(1-2)Rham

OH O
Horidin (12) Pinoresinol-4'-O-p-D-
glucopyranoside (13)
OMe "
Syringaresinol-4'-O-4-D- Camellikaempferoside B (15)

glucopyranoside (14)
Hinh 3.12. Cau tric héa hoc caia cac hop chat phan 1ap tir 14 caa loai A. megaphylla
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3.3.1.2. Phan ldp va xdc dinh cdu triic héa hoc cdc hop chat tir lodi A. bockiana

Két qua phan lap va xac dinh cdu tric héa hoc cua tam hop chat tir 14 cua loai
A. bockiana duoc trinh bay theo so d6 hinh P4.1.2 (Phu luc 4.1) va bang 3.11, hinh
hinh 3.13. T4m hop chét di phan 1ap tir lodi A. bockiana déu 1a nhitng hop chat da
dugc tim thdy & céc loai thuc vat khac; trong d6 ursolic acid (4) da duoc phan lap tur
loai A. megaphylla. Phan 16n cac hop chat phan lap duoc thuoc nhém triterpenoid (co
4/8 hop chét: (4), (19), (21), (22)); hai hop chat thuoc nhém sterol (17), (20); nhom
coumarin (18); nhdm diterpenoid (16). Nhu vay, cdy A. bockiana cling giau cac hop
chat nhom triterpenoid gidng cay A. hainanensis, A. poilanei & Viét Nam trong céc
cong bd trude day [11], [133], [134], [135], [136].

Bang 3.11. Két qua phan lap va xac dinh cau trdc hoa hoc cua cac hop chat tir 14 cua

loai A. bockiana

Phan | Phwong phap | KH hop ) KL hop chat
, TLTK Tén hegp chat
TT | doan phan lap chat (mg)
1 | E64.2 RP-18 BAL1 (16) [70] Ent-kaur-16-en- 5,0
(M:W 1,5:1) 19-oic-acid
2 | E6.4.3 | Silicagelc,c | BA2 (17) | [123] p-sitosterol 12,0
(H:E 9:1)
3 | E10.8 | Silicagelc,c | BA15(21) | [137] Betulin 6,5
(H:A9:1)
4 | E10.10 Két tinh BA16 (22) | [65] Betulinic acid 4,6
5 | E16.1 | Silicagelc,c | BA3(18) [20] Scopoletin 3,0
(H:E 1:1)
6 | E16.4 RP-18 BAS (4) [19] Ursolic acid 50
(M:W 3:1)
7 | E21.1 Két tinh BA7 (20) | [47] Daucosterol 15,0
8 | E21.2 RP-18 BA4 (19) [31] Sumaresinolic 3,0
(M:W 1,5:1) acid

Cha thich: KH: Ki hiéu, KL: Khéi lwong
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5 . 4
MeO. 6 NG
7 2
HO o "0

8a
8 1

HooC"

Ent-kaur-16-en-19-
oic-acid (16)

Scopoletin (18)

Ursolic acid (4) Sumaresinolic acid (19) Daucosterol (20)

Betulin (21) Betulinic acid (22)

Hinh 3.13. CAu triic h6a hoc ciia cac hop chat phan lap tir 14 cua loai A. bockiana

3.3.1.3. Phan ldp va xdc dinh cdu tric héa hoc cac hop chdt tir lodi A. glischroloma
Két qua phan lap va xac dinh cau tric hda hoc cua cac hop chit tir 14 cua loai
A. glischroloma duoc md ta theo so d6 hinh P.4.1.3 (Phu luc 4.1) va dugc tom tat
trong bang 3.12, hinh 3.14. Tir I cta loai A. glischroloma phan lap dugc 14 hop chat,
la cac hop chit da duoc tim thiy trong céc loai thuc vat khac; trong dé co chin chat
thuoc nhom triterpenoid (4), (22)-(26), (29), mot chat thudc nhém diterpene (16), mot
chat thuéc nhém megastigmane (30), mot chat thuoc nhém flavonoid (11), mot chat
thuoc nhom lignan (31) va mot chat thugc nhom sterol (17). Cac chéat cu thé la:
28-nor-urs-12-ene-34,17-p-diol (23), micromeric acid (24), 23-hydroxy ursolic acid
(25), euscaphic acid (26), pomolic acid (27), 3,13-dihydroxy ursolic acid -28,13-olide
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(28), ursolic acid (4), betulinic acid (22), oleanolic acid (29), ent-kaur-16-en-19-oic-
acid (16), (3S, 5R, 6S, 9R)-megastigmane-3,9-diol (30), quercetine-3-glucoside hoac

isoquercetin (11), syringaresinol (31) va g-sitosterol (17).

Bang 3.12. Két qua phan lap va xac dinh cu trdc hoa hoc cta cac hop chat tir 14

cua loai A. glischroloma

Phan | Phuong phap | KH hop A £ KL hg
TT 1 doan phan lap chat TLTK ] Teénhep chat chat (mg)
1 | E37 Silicagel c, ¢ AG16 [70] Ent-kaur-16-en-19- 3,1
(H:E9:1) (16) oic-acid
2 |E4 Silicagel c, ¢ AG29 [123] | p-sistosterol 7,2
(H:D 5:1) @an
3 |E4.2 Silicagel c, ¢ AG2 [28] 28-nor-urs-12-ene- 34
(H:A 30:1) (23) 34,17 p-diol
4 | E6.6.3 RP-18 AG14 [65] Betulinic acid 6,2
(M:W 10:1) (22)
5 | E6.6.5 RP-18 AG15 [19] Oleanolic acid 55
(M:W 10:1) (29)
6 |E94 Silicagel c, ¢ AG10 [18] 3, 13-dihydroxy 2,2
(H:E9:1) (28) ursolic acid 28, 13-
olide
7 | E9.7.1 Sephadex AG18 [122] | (3S,5R, 6S, 9R)- 3,2
(MeOH) (30) megastigmane-3,9-
diol
8 |E9.7.4 Silicagel c, ¢ AG3 [21] Micromeric acid 2,3
(H:E9:1) (24)
9 | E9.7.6 RP-18 AGS [127] | Pomolic acid 10,0
(M:W 1:1) 27)
10 | E12.2 Silicagel c, ¢ AG28 [22], | 23-hydroxyursolic 4,2
(H:A 4:1) (25) [27] acid
11 AG11 [19] Ursolic acid 3,2
(4)
12 | E15.2.1 Silicagel c, ¢ AG21 [114] | Syringaresinol 4,0
(D:M 100:1) (31)
13 | E15.25 RP-18 AG7 [147] | Euscaphic acid 2,0
(AW 1:1) (26)
14 | W3.7.1 Sephadex AG19 [75] Isoquercetine 6,0
(MeOH) (1)
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28-nor-urs-12-ene-
3p,17p4-diol (23) acid (25)

23-hydroxy ursolic

ursolic acid 28,13-
olide (28)

Ursolic acid (4) Betulinic acid (22)
. QH

HO"

HooG™

Ent-kaur-16-en-19-oic- (3S, 5R, 6S, 9R)-
acid (16) megastigmane-3,9-diol (30)  Isoquercitrin (11)
MeO 29

Syringaresinol (31) p-sitosterol (17)

Hinh 3.14. Ciu trdc ha hoc cia cac hop chat phan 1ap tir 14 cua loai A. glischroloma
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Trong sé cac hop chat phan lap duoc, (23)-(25) va (30) chua dwgc mo ta & cac
loai khac trong chi Adinandra; cac hop chat (4), (11), (16), (22), (26)-(29) va (31)
phan b trong cac loai thuoc chi Adinandra (Bang 3.13). S-sitosterol (17) 1a mot hop
chat sterol rat pho bién duoc tim thdy trong nhiéu loai thuc vat [123]. Két qua nghién
ctru da bd sung thém nhing thanh phan héa hoc tir 14 caa loai A. glischroloma ma chua
ting duoc bao céo trude day.

Cac hop chat (4), (22), (27), (28) va (31) truc day da duoc phan lap tir loai
A. poilanei [133], [134], diéu nay cho thay mdi quan hé phan loai hoa hoc chat ché
gitra loai A. poilanei va loai A. glischroloma. C4c triterpene (4), (22), (28), (29) trudc
day da duoc phan Iap tir loai A. hainanensis [11], [135], [136], c4c hop chat nay ciing
hd trg mdi quan hé phan loai hoa hoc giira cac loai A. hainanensis va A. glischroloma.
Hop chat (4) va (11) da duogc tim thay tir 14 cua loai A. megaphylla, (16) dugc phan lap
tr 14 cua loai A. bockiana, trong khi triterpene (26) dugc phéan lap tir 14 cua loai
A. nitida [147] (Bang 3.13), Nhitng loai thudc chi Adinandra trén c6 thé c6 chung con
duong sinh tong hop tuong tu d6i vai cac thanh phan hoa hoc khac nhau. Cac nghién
ciu thanh phan héa hoc di cho thay loai A. hainanensis, A. poilanei va
A. glischroloma & Viét Nam rat giau triterpene [11], [133], [134], [135], [136] kha
khéc biét so vai loai A. nitida cia Trung Qudc (véi hop chat chinh 1a flavonoid
camellianin A) [49], [84], [85], [153], [154].

Cac hop chat (23)-(25) va (30) trudc day chua duoc bdo cdo & bat ky loai nao
thuoc chi Adinandra hoic céc chi khac thudc ho Pentaphylacaceae. Hop chat 28-nor-
urs-12-ene-34,17p-diol (23) da duoc tim thay trong mot sé loai thuc vat thudc ho
Apocynaceae, Cornaceae, Gentianaceae va Myrtaceae (Bang 3.14). Micromeric acid
(24) da dugc phan lap tr cac loai thuc vat thuoc ho Lamiaceae, Ericaceae va
Plantaginaceae (Bang 3.14). Megastigmane (30) chi dugc phan lap tr loai Sedum
sarmentosum [109] va Vitis viniferu [122]. Sy ton tai cua cac hop chat (23), (24) va
(30) vé ban chat kha han ché, do d6 chung co thé déng vai trd 1a hop chit danh dau
phén loai hda hoc cho A. glischroloma. Triterpene (25) trudc day da duoc phén lap t
nhiéu ho thyc vat (Bang 3.14), tuy nhién trong chi Adinandra hop chat nay lan dau

tién dugc phén lap ¢ loai A. glischroloma.


http://www.theplantlist.org/1.1/browse/A/Gentianaceae/
http://www.theplantlist.org/1.1/browse/A/Aquifoliaceae/
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Nhu vay, két qua nghién ciu da cung cap thong tin vé thanh phan héa hoc c6
trong 1a cua loai A. glischroloma va bang ching Vvé vi tri phan loai cua cac loai trong
chi Adinandra. Cac hop chat (23)-(25) va (30) c6 thé dong vai trd 1a chat danh diu
phan loai hoa hoc giira loai A. glischroloma vai mot sé loai khac thudc chi Adinandra
(A. megaphylla, A. bockiana, A. hainanensis, A. poilanei va A. lienii). Két qua cho
thiy, A. glischroloma rat giau triterpene nim vong va c6 méi quan hé chit ché vé mat
thanh phan héa hoc véi cac loai thuoc chi Adinandra khac cua Viét Nam nhu
A. hainanensis va A. poilanei.

Bang 3.13. Su phan bé cua cac hop chat (4), (11), (16), (22), (26)-(29) va (31) & mot

sb loai thuoc chi Adinandra

KH hop Tén hop chat Loai o
. Bo phan | TLTK
chat
A. poilanei La [134]
A. hainanensis La [11]
4 Ursolic acid A. megaphylla La
A. bockiana La
A. lienii La [5]
11 Isoquercitrin A. megaphylla La
16 ent-kaur-16-en-19-oic-acid A. bockiana La
A. hainanensis Thén [136]
A. hainanensis La [11]
22 Betulinic acid A. poilanei Thén [133]
A. lienii L& [5]
A. bockiana La
26 Euscaphic acid A. nitida La [147]
27 Pomolic acid A. poilanei La [134]
28 3,13-dihydroxy ursolic acid A. hainanensis La [11]
28,13-olide A. poilanei La [134]
29 Oleanolic acid A. hainanensis Than [135]
31 Syringaresinol A. poilanei La [134]
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Bang 3.14. Su phan bé cua cac hop chét (23)-(25) va (30) & mot sb loai thuc vat

nghién cau
KH hop Tén hop chat Phan lap tir loai TLTK
chat
Swertia mileensis (Gentianaceae) [151]
28-nor-urs-12-ene- Alstonia scholaris (Apocynaceae) [62]
23 3p,17p-diol Eucalyptus cladocalyx (Myrtaceae) [28]
Camptotheca acuminata (Cornaceae) [55]
Rehmannia glutinosa (Plantaginaceae) | [36]
24 Micromeric acid Rosmarinus officinalis (Lamiaceae) [21]
Rhododendron adamsii (Ericacea) [117]
Elsholtzia densa (Lamiaceae) [142]
Viburnum lutescens (Adoxaceae) [64]
Carissa carandas (Apocynaceae) [27]
Patrinia saniculaefolia (Caprifoliaceae) | [22]
Schefflera barteri (Araliaceae) [95]
25 23-hydroxy ursolic Myrtus communis (Myrtaceae) [82]
acid Ilex hainanensis (Aquifoliaceae) [155]
Lagerstroemia speciosa (Lythraceae) [90]
30 (3S, 5R, 6S, 9R)- Sedum sarmentosum (Crassulaceae) [109]
megastigmane-3,9-diol | Vitis viniferu (Shiraz) (Vitaceae) [122]

3.3.2. Hogt tinh sinh hoc ciia cdc hop chit phén ldp tiv ba loai nghién ciru
3.3.2.1. Hoat tinh khang khudn ciia mét s6 hop chat phan lap duoc

Mudi bon hop chat dugc thir hoat tinh khang khuan & cac ndng do 100; 200 va
400 pug/mL bang phuong phap khuéch tan giéng thach trén nam chung vi khuan kiém
dinh. St dung khang sinh penicillin 200 pg/mL 1am ddi ching duong va DMSO 1%
1am d6i ching am. Két qua tha hoat tinh khang khuan cua cac hop chat dugc thé hién
o bang 3.15.

C6 2/14 hop chat ((1) va (12)) khdng c6 kha ning &c ché sy phat trién cua bat ky
chang vi khuan nao (H = 0), trong d6 ¢6 (1) 1a hop chit mé&i (Debutyldorycnic acid).
Cac hop chat con lai c6 hoat tinh khang khuan véi cac mie do khéc nhau tiy thudc


http://www.theplantlist.org/1.1/browse/A/Gentianaceae/
http://www.theplantlist.org/browse/A/Lamiaceae/
http://www.theplantlist.org/browse/A/Adoxaceae/
http://www.theplantlist.org/browse/A/Myrtaceae/
http://www.theplantlist.org/browse/A/Aquifoliaceae/
http://www.theplantlist.org/browse/A/Lythraceae/
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vao nong do hop chét va chung vi khuan thir nghiém. Hau hét cac hop chét & nong do
100 pg/mL khdng c6 kha ning ¢c ché su phat trién cua bat ky chang vi khuan nao (trir
(4) va (11)). V6i mdi chang vi khuan nhat dinh thi kha nang khang khuan caa méi hop
chat ty 1& thuan vai ndng do thir nghiém, cac hop chét ¢ hoat tinh manh nhat & nong
do 400 pg/mL.

Cac hop chit (2), (3), (6), (7), (10), (27) va (31) chi thé hién hoat tinh khang
khuan & nong d6 400 pg/mL. Trong d6, hop chat (3) va (7) c6 kha ning wc ché 2/5
chang vi khuan 1a S. aureus, S. milleri va (3) c6 hoat tinh manh hon (7) véi duong
kinh viing @c ché lan luot véi mdi chung 1a 17,23 mm va 12,36 mm; trong khi hop
chat (7) c6 ving tc ché trén ba chung déu nho hon 15 mm (ac ché yéu). Hop chat (6)
khéng cd kha ning &c ché su phat trién cua vi khuan C. freundii & cac nong do thu
nghiém va c6 hoat tinh yéu vai 4/5 ching con lai & ndng d6 400 pg/mL. Hop chat (10)
cd hoat tinh khang khuan yéu véi chung vi khuan C. freundii, S. milleri va c6 kha ning
e ché khong dang ké vai vi khuan S. aureus (H = 4,12 mm). Hop chét (27) c6 hoat
tinh yéu va khong dang ké véi 4/5 chang vi khuan (trir chung P. aeruginosa). Cac hop
chat (31) va (2) chi c6 hoat tinh rat yéu trén chang S. milleri (H = 6,12 mm; H = 5,09
mm) va khong thé hién hoat tinh vai cac chung vi khuan khac (Bang 3.15).

Cac hop chat (8), (22) va (17) c6 kha ning @c ché sy phat trién cua mot sb chung
vi khuan tir nong do 200 pg/mL. Cu thé, hop chét (8) c6 kha ning wc ché sy phat trién
cua cac chung vi khuan P. aeruginosa, S. milleri, E. coli; trong d6, tc ché manh nhat
(H = 17,47 mm) d6i voi chang S. milleri va yéu nhat véi chang E. coli (H = 12,55
mm). O néng do 400 pg/mL, hop chat (8) thé hién hoat tinh khang manh (H = 21,21
mm) véi chung vi khuan S. milleri; c6 hoat tinh trung binh véi chung P. aeruginosa va
S. aureus; thé hién hoat tinh khang yéu (H = 14,02 mm) véi chung E. coli. Nong d6
200 pg/mL, hop chat (22) chi c6 kha nang e ché yéu vai chung C. freundii. Khi nong
d6 tang 1én 400 pug/mL da lam ting hoat tinh cua cac hop chat, (22) thé hién hoat tinh
yéu véi 3/5 chang vi khuan (trir ching S. aureus va S. milleri). Tir ndng do 200
ng/mL, hop chat (17) da c6 kha ning uc ché sy phét trién caa 3/5 chung vi khuan va
c6 hoat tinh khang khuan & mirc trung binh trén ca ba chang khi nong d6 400 pg/mL
(Bang 3.15).
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Bang 3.15. Két qua thtr hoat tinh khang khuan ciia mét sé hop chat phan lap
tur ba loai nghién cuu

KHhep | Néng do Chiing vi khuan va dwong kinh ving tic ché (mm)
chit (ng/mL) | P.aeruginosa | S.aureus | C.freundii | S.milleri | E.coli
1 Khong biéu hién hoat tinh khang khuan & bat ky nong d6 nao (H = 0)

100 0 0 0 0 0

2 200 0 0 0 0 0

400 0 0 0 5,09+1,05 0

100 0 0 0 0 0

3 200 0 0 0 0 0

400 0 17,23+0,08 0 12,36+1,12 0

100 4,21+0,05 0 0 0 0

4 200 20,22+0,98 0 0 15,12+0,89 0
400 23,02+1,05 0 0 20,13+1,21 10,55+0,73

100 0 0 0 0 0

6 200 0 0 0 0 0
400 6,78+2,02 7,56+1,47 0 8,86+0,32 6,24+1,19

100 0 0 0 0 0

7 200 0 0 0 0 0
400 0 0 9,21+1,03 0 10,21+0,82

100 0 0 0 0 0
8 200 16,11+£1,03 0 0 17,47+£1,14 12,55+0,84
400 18,26+1,07 16,48+0,09 0 21,21+1,42 14,02+0,04

100 0 0 0 0 0

10 200 0 0 0 0 0

400 0 4,12+0,67 11,12+2,03 9,34%0,75 0

100 6,67+1,54 0 0 0 0
11 200 17,09+1,04 0 17,31+0,25 18,26+1,36 5,08+1,57
400 21,01+2,11 0 22,18+0,48 23,15+1,66 17,32+1,09

12 Khoéng biéu hién hoat tinh khang khuan & bat ky nong d6 nao (H = 0)

100 0 0 0 0 0
17 200 0 4,56+0,93 0 5,22+0,99 6,36+£1,13
400 0 17,35+1,47 0 17,92+0,08 18,21+1,54

100 0 0 0 0 0

22 200 0 0 6,15+1,32 0 0
400 8,05+1,04 0 9,65+0,86 0 7,23£0,76

100 0 0 0 0 0

27 200 0 0 0 0 0
400 0 6,34+1,05 10,22+1,75 8,58+0,05 5,08+1,52

100 0 0 0 0 0

31 200 0 0 0 0 0

400 0 0 0 6,12+0,98 0

DMSO 1% 0 0 0 0 0
Penicillin 200 22,85+0,67 23,01+1,65 18,14+0,21 26,57+1,02 23,00+0,86

Cha thich: 1: Debutyldorycnic acid; 2: Adinanquercetiside; 3: Coniferyl aldehyde; 4: Ursolic acid; 6:
Methyl gallate; 7: 24-hydroxytormentic acid acid; 8: Gallic acid; 10: Scopoline; 11: Isoquercetine;

12: Horidin; 17: p-sistosterol; 22: Betulinic acid; 27: Pomolic acid; 31: Syringaresinol.
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(b)
Hinh 3.15. Hoat tinh khang khuan cua hop chét ursolic acid (a) va isoquercetine (b)
A: Vi khuan C. freundii, B: Vi khuan E. coli, C: Vi khuan P. aeruginosa, D: Vi
khuan S. aureus, E: Vi khuan S. milleri; 1. DMSO 1%, 2. Nong d¢ 100 pg/mL, 3.
Nong d6 200 pg/mL, 4. Nong d6 400 pg/mL, 5. Penicillin 200 pg/mL.

Cac hop chat (4) va (11) ¢ kha nang &c ché rat yéu su phat trién caa chung
P. aeruginosa tir nong do 100 pug/mL véi gia tri H lan luot 4,21 va 6,67 mm (Bang
3.15). O ndéng d6 200 pg/mL, hop chat (4) c6 hoat tinh khang khuan véi chung
P. aeruginosa manh, c6 hoat tinh trung binh véi ching S. milleri. Khi ndng do tang 1én
400 pg/mL, hop chat (4) c6 hoat tinh khang khuan manh véi ca hai ching
P. aeruginosa, S. milleri (H = 23,02 mm; 20,13 mm) va wc ché yéu véi ching E. coli
(H = 10,55 mm) (Hinh 3.15a). Hop chat (11) khéng c6 kha nang wc ché sy phat trién
cua chang vi khuan S. aureus o tat ca cac nong do khao sat, tc ché rat yéu chung vi
khuan P. aeruginosa ¢ nong do 100 pg/mL va ching vi khuan E. coli ¢ nong do 200
ng/mL. Hop chat (11) thé hién hoat tinh khang khuan trung binh va manh tir nong d6
200 pg/mL véi cac chang vi khuan con lai. Bac biét & nong do 400 pg/mL, hop chat
(11) c6 kha nang &c ché manh chung vi khuan P. aeruginosa (H = 21,01 mm);
C. freundii (H = 22,18 mm) va S. milleri (H = 23,15 mm) (Hinh 3.15b).
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Trong pham vi nghién ctu, néu véi mdi mot chung vi khuan chon ra mét hop
chét c6 hoat tinh khang khuan tt nhat thi két qua thu dugc nhu sau: hop chat (4) tc
ché vi khuan P. aeruginosa; hop chat (11) &c ché vi khuan C. freundii, S. milleri; hop
chat (17) tc ché vi khuan S. aureus va E. coli. Trong d6, hop chat (4) thé hién hoat
tinh khang khuan manh di véi ching P. aeruginosa tir ndng d6 200 pg/mL, tham chi
cao hon khang sinh penicillin 200 pg/mL khi nong d6 400 pg/mL. Trong s 14 hop
chat thir nghiém thi hop chat (17) c6 kha ning tc ché manh nhat chang vi khuan
S. aureus va E. coli; tuy nhién, & ndng d6 400 pg/mL ciing chi cho hoat tinh khang
khuan trung binh va thap hon kha nhiéu so véi khang sinh penicillin 200 pg/mL. Nhu
vay, trong pham vi nghién cuu thi ursolic acid (4), isoquercetine (11) la nhitng hop
chat c6 hoat tinh khang khuan manh nhat. Cu thé, hop chat (4) tc ché manh vi khuan

P. aeruginosa va hop chat (11) véi ddi C. freundii, S. milleri.
3.3.2.2. Hoat tinh gdy djc té bao ung thw ciia mét s6 hop chdt phan ldp dwoc

Cac hop chat duogc thir hoat tinh gay doc té bao véi néng do thir toi da
200 pg/mL trén bon dong té bao ung thu ¢ ngudi gom: ung thu biéu mé phoi (SK-
LLU-1), ung thu biéu md da day (MKN-7), ung thu biéu md té bao gan (HepG2),
ung thu vi (MCF-7) va té bao than phéi nguoi (HEK-293A) duoc sir dung lam doi
chimg. Trong do, cac hop chat (1), (2), (4), (5), (7), (9), (10) va tir (12)-(15) thur
nghiém kha niang gay doc trén cac dong té bao ung thu SK-LU-1, MKN-7, HepG2;
cac hop chat (16), (23)-(26), (29) va (30) thr nghiém trén hai dong té bao la
HepG2 va MCF-7. Bang 3.16 cho thay, hop chat (7) ¢6 kha niang gay doc rat yéu doi
Vvé6i ca bon dong té bao duoc thir nghiém (trong d6 c¢6 ca dong té bao HEK-293A) véi
gia tri 1Cso dao dong tir 179,37-191,87 pug/mL. Hop chat (10) c6 kha nang gay doc muc
trung binh véi hai dong té bao HepG2 va MCF-7 vai gié tri I1Cso lan luot 1a 32,00 va
43,63 pg/mL; khong c6 kha ning gy doc véi cac dong té bao ung thu SK-LU-1,
MKN-7 va dbi chang (HEK-293A). Cac hop chit (1), (2), (4), (5), (9), (12)-(15)
khong c6 kha niang gay doc véi bén dong té bao thir nghiém, gia tri 1Cso > 200 pg/mL
(Bang 3.16).
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Bang 3.16. Két qua danh gia hoat tinh gay doc té bao ung thu cta cac hop chit

KH 1Cs0 (g/mL)
hop Tén hop chat SK- HEK- HepG2 |\
chat LU-1 | MKN-7 293A
1 | Debutyldorycnic acid > 200 > 200 > 200 > 200 -
2 | Adinanquercetiside > 200 > 200 > 200 > 200 -
4 | Ursolic acid > 200 > 200 > 200 > 200 -
5 | 4,5-dihydroblumenol > 200 > 200 > 200 > 200 -
7 | 24-hydroxytormentic 181,89+ | 189,03+ | 191,87+ 179,37+ | -
acid 3,11 3,02 2,94 2,86
9 | Convoldorin > 200 > 200 > 200 > 200 -
10 | Scopoline > 200 > 200 >200 |32,00+0.75 | 43,63+1,34
12 | Horidin > 200 > 200 > 200 > 200 -
13 | Pinoresinol-4'-O-p-D- > 200 > 200 > 200 > 200 -
glucopyranoside
14 | Syringaresinol-4'-O--D- | > 200 > 200 > 200 > 200 -
glucopyranoside
15 | Camellikaempferoside B | > 200 > 200 > 200 > 200 -
16 | Kaurenoic acid - - >128 67,03£1,62 | 65,19+1,69
23 | 28-nor-urs-12-ene-34,17 - - >128 72,41+1,03 | 79,44+0,79
p-diol
24 | Micromeric acid - - >128 >128 >128
25 | 23-hydroxyursolic acid - - >128 3,28+0,17 | 1,16+0,03
26 | Euscaphic acid - - >128 >128 >128
29 | Oleanolic acid - - >128 >128 98,28+3,23
30 |3S,5R, 6S, 9R)- - - >128 >128 >128
megastigmane-3,9-diol
DPC | Ellipticine 0,34 + 0,42 + 0,32+ | 0,47+0,06 | 0,43+0,02
(+) 0,05 0,05 0,03
PC | DMSO Khong cd kha ning gay doc bat ky dong té bao nao
()

Chu thich: (-): Khong thiz nghiém; BC (+): Déi ching dwong (Ellipticine dwot thir
nghiém & cac néng dé 10; 2; 0,4 va 0,08 pg/mL. BC (-): Déi chirng am (DMSO duwoc thir
nghiém ¢ néng do 1%).

Cac hop chat (16), (23) va (25) c6 kha ning gay doc trén ca hai dong té bao ung
thu HepG2 va MCF-7; hop chat (29) chi gay doc trén mot dong té bao MCF-7; ba hop
chat (24), (26), (30) khong c6 kha niang gdy doc trén ca hai dong té bao ung thu thir
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nghiém (ICso> 128 pg/mL). Cac hop chat (16), (23) va (25) c¢6 kha ning gay doc dong
té bao HepG2 véi gia tri 1Cso tir 3,28 pg/mL dén 72,41 pg/mL; trong dé, hop chat (25)
c6 hoat tinh manh nhét véi gia tri 1Cso = 3,28 pg/mL; yéu nhat la hop chét (23) véi
ICs0 12 72,41 pg/mL. Cac hop chat (16), (23), (25) va (29) c6 kha ning gay doc dong té
bao MCF-7 vai gia tri 1Cso tir 1,16 pg/mL dén 98,28 pug/mL. Trong d6, hop chat (25)
c6 hoat tinh manh nhat (ICso = 1,16 pg/mL), yéu nhat 1a (29) vai gia tri 1Cso 12 98,28
ng/mL. Tat ca cac hop chat (16), (23)-(26), (29), (30) déu khéng c6 biéu giy doc voi
dong té bao HEK-293A (Bang 3.16).

Két qua xac dinh hoat tinh gay doc té bao ung thu cua 18 hop chét cho thiy, hop
chat 24-hydroxytormentic acid (7) c6 biéu hién gay doc rat yéu véi ba dong té bao ung
thu (SK-LU-1, MKN-7, HepG2), dong thoi (7) c6 biéu hién giy doc véi ca dong té
bao binh thuwong (HEK-293A). Scopoline (10) c6 kha nang gay doc mac trung binh
véi hai dong té bao HepG2 va MCF-7. Céc hop chat kaurenoic acid (16), 28-nor-urs-
12-ene-34,17 p-diol (23), oleanolic acid (29) c6 kha ning gy doc yéu véi dong
HepG2 va MCF-7 nhung khong gay doc véi dong té bao HEK-293A; trong khi cac
hop chat con lai (bao gom hai hop chat mai) khdng c6 hoat tinh giy doc trén céc dong
té bao ung thu thr nghiém. Nhu vay, trong 18 hop chat duoc thir hoat tinh thi 23-
hydroxyursolic acid (25) c6 hoat tinh gdy d6c manh trén ca hai dong té bao HepG2,
MCF-7 va khong gay doc véi dong té bao phdi than binh thuong (HEK-293A).

Trong nhitng cong bd truéc, cac hop chat thuoc nhom flavonoid (camellianin A,
camellianin B, apigenin) va nhom phenolic tr c&c loai thuéc chi Adinandra ¢ Trung
Qudc gom: A. nitida, A. glischroloma var. jubata, A. millettii va A. latifolia c6 hoat
tinh gay doc mot s6 dong té bao ung thu [38], [150]. Két qua cua nghién ciru nay con
cho thy, mot s6 hop chit thuéc nhom triterpenoid ciing c6 kha ning gay doc té bao
ung thu dong HepG2 va MCF-7 nhu 23-hydroxyursolic acid; 28-nor-urs-12-ene-34,17
B-diol; kaurenoic acid, dic biét 23-hydroxyursolic acid c6 hoat tinh manh. O nhitng
nghién ctu khac trén mot s loai thudc chi Adinandra ¢ Viét Nam ciing cho két qua
tuong tu; cac hop chat betulinic acid, ursolic acid, pomolic acid thuoc nhom
triterpenoid dugc phén lap tur loai A. hainanensis va A. poilanei cling c6 kha nang gay
doc mot sé dong té ung thu biéu mé (KB), ung thu gan (HepG2), ung thu phdi (LU) va
ung thu va (MCF-7) [11], [134], [135], [136].
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3.3.2.3. Hoat tinh irc ché a-glucosidase ciia cdc hop chat phén ldp dwoc

Cac hop chat phan lap tir 14 cua ba lodi A. megaphylla, A. bockiana va

A. glischroloma dugc thir hoat tinh tc ché a-glucosidase & cac nong do 0,5; 2; 8; 32;

128 pg/mL (Acarbose duoc sir dung 1am di ching dwong). Két qua bang 3.17 cho thay,

¢ 7/18 hop chit co tac dung tc ché a-glucosidase véi cac mirc d6 khac nhau, 11 hop

chat khdng c6 hoat tinh nay (trong d6 c6 hai hop chat méi). Cu thé, cac hop chit (4), (5),
(7), (16), (23), (25) va (29) c6 kha ning wc ché a-glucosidase vai gia tri 1Cso dao dong
tir 1,00-98,91 pg/mL; cac hop chét nay déu c6 hiéu qua tc ché manh hon d6i ching
(ICso = 147 pg/mL) va gié tri ICso lan lugt ctia cac hop chét (4), (5), (7), (16), (23), (25),
(29) la 27,52; 13,67; 18,38; 13,08; 98,91; 1,00; 4,16 ug/mL. Trong do6, 23-
hydroxyursolic acid (25) c6 hoat tinh manh nhat véi ICso = 1,00 pg/mL cao gap khoang

147 lan ddi chitng. Céc hop chat con lai khong thé hién hoat tinh tc ché a-glucosidase

(ICso > 128 pg/mL) trong d6 c6 hai hop chat méi.

Bang 3.17. Hoat tinh tc ché o -glucosidase cua cac hop chat phan lap duoc

KH , KH , ICso
hop Tén hep chat I1Cs0 (Mg/mL) | hep Tén hep chat
chat chat (g/mL)
1 | Debutyldorycnic acid > 128 15 | Camellikaempferoside B > 128
2 | Adinanquercetiside > 128 16 | Kaurenoic acid 13,08 +
0,94
4 | Ursolic acid 27,52 +0,51 | 23 | 28-nor-urs-12-ene-34,17 98,91 +
p-diol 5,78
5 | 4,5-dihydroblumenol 13,67 £0,42 | 24 | Micromeric acid >128
7 | 24-hydroxytormentic acid | 18,38 +0,41 | 25 | 23-hydroxyursolic acid 1,00 £ 0,07
9 | Convoldorin > 128 26 | Euscaphic acid >128
10 | Scopoline > 128 29 | Oleanolic acid 4,16 £ 0,27
12 | Horidin > 128
13 | Pinoresinol-4'-0O-4-D- > 128 30 |3S, B5R, 6S, O9R)- >128
glucopyranoside megastigmane-3,9-diol
14 | Syringaresinol-4'-O--D- > 128 PC | Acarbose 147,86 +
glucopyranoside 4,69

Nhu vay, xép theo thir ty giam dan thi 23-hydroxyursolic acid (25) ¢6 hoat tinh

trc ché a-glucosidase manh nhat, tiép theo 1a hop chat oleanolic acid (29); kaurenoic
acid (16); 4,5-dihydroblumenol (5); 24-hydroxytormentic acid (7); ursolic acid (4) va
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yéu nhit & 28-nor-urs-12-ene-38,17 p-diol (23). Bic biét, tat ca cac hop chit déu c6
hoat tinh manh hon rét nhiéu 1an so véi acarbose.

Vu va cs (2019, 2021, 2022) ciing di chung minh kha ning Gc ché manh
a-glucosidase cua cac hop chat phan lap duoc tir loai A. hainanensis va A. poilanei. Cu
thé, cac hop chat betulinic acid, ursolic acid, triterpene lupan-34, 20-dihydroxy-28
carbaldehyde (phan Iap tir 14 va than cua lodi A. hainanensis); cac hop chat massagenic
acid I, oleanderolide, platanic acid, pomolic acid (phan lap tr 14 caa loai A. poilanei)
c6 kha ning &rc ché manh hoat tinh cia a-glucosidase vai cac gia tri 1Cso lan luot nam
trong cac khoang tir 2,27-12,25 ug/mL va tir 1,29-3,13 ug/mL [134], [135], [136]. Nhu
vay, 23-hydroxyursolic acid dugc phén Iap tir 14 ctua loai A. glischroloma cé hoat tinh
manh nhét trong tat ca cac hop chat phan lap tir chi Adinandra & Viét Nam da duoc

thir hoat tinh tc ché a-glucosidase.
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KET LUAN VA KIEN NGHI

1. Két luan

1.1. Hé gene luc lap cua loai A. bockiana (ma s6 MW699853.1) véi kich thude
156284 bp, cd cau tric bon viung dién hinh gom ving LSC (85693 bp), ving SSC
(18411 bp) va cap vung IRa va IRb (26090 bp/viing), ham luong GC chiém 37,4%, c6
129 gene, 70 trinh tu lap lai va 51 SSR. Trong hé gene luc lap cua loai
A. bockiana, gene ycfl khong duoc tim thay tai ranh gidi gitra IRa va SSC giéng nhu
cac loai khéc trong chi Adinandra. Céc loai thudc chi Adinandra cé su sai khac vé sb
luong gene cua hé gene luc lap, loai A. bockiana (129 gene), loai A. megaphylla (131
gene), loai A. millettii va loai A. angustifolia (132 gene). Trong vung ma hda, cac gene
matK, psaA, ndhK, ndhG va rbcL c6 cac doan nucleotide khac nhau gitra bbn loai
A. bockiana, A. megaphylla, A. millettii va A. angustifolia. Vung LSC va SSC chua
nhiéu bién thé hon vung IR, trong d6 ving LSC chtra nhiéu bién thé nhat.

1.2. Loai A. bockiana c6 méi quan hé di truyén gan nhat véi loai A. megaphylla,
chi Adinandra c6 méi quan hé di truyén gan véi chi Eurya va Euryodendro khi phan
tich mdi quan hé di truyén dua trén hé gen luc lap hoan chinh va trinh tu gene matK,
trnL, rbcL. Gene matK va rbcl dugc dé xuét 1a tng vién ma vach DNA tiém ning
gitp hd trg nhan dién loai thuoc chi Adinandra.

1.3. Phan lap duoc 15 hop chat tir loai A. megaphylla, 8 hop chat tir loai
A. bockiana, 14 hop chat tir loai A. glischroloma; trong d6 c6 hai chat méi duoc diat
tén 1a debutyldorycnic acid va adinanquercetiside. Cac hop chét phan 1ap dugc tir ba
loai da s6 thudc nhom triterpenoid. Hop chat 23-hydroxyursolic acid phan lap tir loai
A. glischroloma c6 hoat tinh giy doc té bao ung thu gan (HepG2) va ung thu vu
(MCF-7) manh nhat véi gia tri 1Cso lan lugt 12 3,28 va 1,16 pg/mL. Hop chat
23-hydroxyursolic acid c6 hoat tinh &c ché o-glucosidase manh nhat (ICsp = 1,00
ng/mL). Chét ursolic acid c6 hoat tinh khang khuan manh nhat véi ching vi khuan P.
aeruginosa va isoquercetine vai chang C. freundii, S. milleri.

2. Kién nghi

2.1. Tiép tuc phan tich trinh tu hé gene luc lap cua cac loai thudc chi Adinandra
dé cung cap thém dir liéu, tim kiém cac ving gene tiém ning 1am ma vach DNA phuc
vu dinh danh loai.

2.2. Tiép tuc danh gia cac hoat tinh chong oxy héa, khang viém, khang virus ctia
hai hop chat moi (debutyldorycnic acid va adinanquercetiside) nham xac dinh tiém
nang ung dung ctia cac hop chat nay trong thyc tién.


https://www.ncbi.nlm.nih.gov/nucleotide/MW699853.1?report=genbank&log$=nucltop&blast_rank=5&RID=9UD65JTN016
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PHU LUC

Phu luc 1. Cong thirc héa hoc ciia cac hop chit phin lap dwoe tir chi Adinandra
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Hinh P1.2. Céng thirc hda hoc cua tdm hop chat thuéc nhém saponin triterpenoid
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Hinh P1.3. Cong thirc héa hoc cua 17 hop chat nhom triterpenoid phan lap dugc tir chi
Adinandra
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Hinh P1.4. Cong thirc hda hoc cua bon hop chat nhom sterol phan lap duoc tir chi

Adinandra
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Hinh P1.5. Céng thirc héa hoc cua ba hop chat nhém phenolic phan lap duoc tir chi
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Hinh P1.6. Cong thitc héa hoc ctia bay hop chat thudc cac nhém hop chat khac phan

lap tur chi Adinandra
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Phu luc 2. Hinh anh ba loai thugc chi Adinandra sir dung trong nghién cau

Hinh P2.1. M6t sb bo phan cua loai A. megaphylla Hu
A: Dang séng; B, C: Mat trudc, mat sau canh mang 1&; D, E: Mat trudc, mat sau |a;
F: mat sau cua phién 1&; G: chop 14; H: than, I: Canh mang nu; K: Ny hoa

Hinh P2.2. M6t sb bo phan cua loai A. bockiana
A: Dang séng; B: Canh mang chéi non; C, D: Mit trudc, mat sau cua I4; E: mat sau

cua phién 14 va mép 14; F: chop 14; G: Than; H: Canh mang nu; I: Nu hoa
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Viad e E

Hinh P2.3. M6t s6 bo phan cua loai A. glischroloma
A: Dang séng; B, C: Mit tru6c, mat sau canh mang 14; D, E: Mt tredc, mat sau 14;
F: Canh mang chdi non; G: Canh mang ny; H, I: Than; K, L, M: Qua kho; N: Hat
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Phu luc 3: Hé s6 phan ly ciia céc trinh tw gene matK, trnL va rbcl gifia A. bockiana véi cac loai khac trén GenBank

Bang P3.1. Hé s phén ly giira loai A. bockiana véi cac loai khac trén GenBank dua trén trinh ty gene matK

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
1
2 {0,010
3 | 0,010 | 0,000
4 12,352 0,026 | 2,366
5 10,011 | 0,003 | 0,003 | 2,372
6 |1,114 1,100 | 1,100 | 1,659 | 1,105
7 |1,107 {1,094 | 1,094 | 1,659 | 1,098 | 0,000
8 | 0,010 | 0,000 | 0,000 | 2,439 | 0,001 | 1,105 | 1,097
9 |0,013 0,003 | 0,003 | 2458 | 0,004 | 1,087 | 1,080 | 0,003
10 | 0,016 | 0,005 | 0,005 | 2,501 | 0,007 | 1,142 | 1,133 | 0,005 | 0,003
110,011 | 0,001 | 0,000 | 2,404 | 0,001 | 1,098 | 1,098 | 0,000 | 0,003 | 0,005
12 10,041 | 0,039 | 0,039 | 2,448 | 0,041 | 1,115 | 1,108 | 0,040 | 0,045 | 0,045 | 0,042
13 | 0,027 | 0,026 | 0,026 | 2,344 | 0,027 | 1,108 | 1,101 | 0,022 | 0,026 | 0,028 | 0,024 | 0,032
14 | 0,008 | 0,009 | 0,009 | 2,387 | 0,010 | 1,099 | 1,092 | 0,010 | 0,013 | 0,016 | 0,011 | 0,040 | 0,022
15| 0,037 | 0,036 | 0,036 | 2,420 | 0,037 | 1,105 | 1,097 | 0,037 | 0,042 | 0,042 | 0,038 | 0,002 | 0,029 | 0,039
16 | 0,009 | 0,010 | 0,010 | 2,440 | 0,011 | 1,122 | 1,114 | 0,010 | 0,013 | 0,016 | 0,011 | 0,042 | 0,024 | 0,000 | 0,039
17 1 0,026 | 0,025 | 0,025 | 2,367 | 0,026 | 1,105 | 1,098 | 0,018 | 0,021 | 0,023 | 0,020 | 0,031 | 0,004 | 0,021 | 0,028 | 0,021
18 | 0,016 | 0,007 | 0,007 | 2,359 | 0,009 | 1,113 | 1,106 | 0,007 | 0,010 | 0,013 | 0,008 | 0,045 | 0,033 | 0,015 | 0,043 | 0,016 | 0,031
190,178 | 0,178 | 0,178 | 2,522 | 0,179 | 1,182 | 1,175 | 0,180 | 0,187 | 0,188 | 0,191 | 0,166 | 0,176 | 0,179 | 0,169 | 0,179 | 0,173 | 0,191
200,171 0,170 | 0,170 | 2,484 | 0,171 | 1,184 | 1,177 | 0,178 | 0,185 | 0,186 | 0,189 | 0,168 | 0,168 | 0,175 | 0,168 | 0,176 | 0,165 | 0,180 | 0,020
Chu thich:
1 NCO039178.1-Euryodendron excelsum 8 KP093834.1-A. nitida 15 HQ415369.1-Pentaphylax euryoides
2 MW699853.1-A. bockiana 9 KJ708801.1-A. integerrima 16 HQA415299.1-Eurya macartneyi
3 MW697901.1-A. megaphylla 10 KJ708800.1-A. dumosa 17 AF380109.1-Ternstroemia gymnanthera
4 MH159200.1-Euryodendron excelsum 11  KJ687898.1-A. formosana 18 AF380069.1-A. millettii
5 MF179491.1-A. angustifolia 12 KJ510929.1-Pentaphylax euryoides 19 AF288117.1-Prunus persica
6 KR530350.1-Anneslea fragrans 13 HQ437949.1-Ternstroemia fragrans 20 AF288116.1-Prunus laurocerasus
7 KR530349.1-Anneslea_fragrans 14  HQ427372.1-Eurya loquaiana
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Bang P3.2. Hé s phan ly gitra loai A. bockiana véi cac loai khac trén GenBank duya trén trinh ty gene trnL

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
1
2 0,000
3 1,130 1,130
4 0,004 0,004| 1,190
5 0,018| 0,018| 1,194| 0,032
6 0,002 0,002| 1,183| 0,008 | 0,035
7 0,002 0,002| 1,183| 0,009 0,038| 0,001
8 0,002| 0,002| 1,183| 0,009| 0,038 0,001| 0,002
9 0,002| 0,002| 1,176| 0,007| 0,036 0,001| 0,002| 0,002
10 | 0,002f 0,002| 1,183| 0,008| 0,037| 0,000f 0,001| 0,001| 0,001
11 | 0,002f 0,002| 1,183| 0,008 0,037| 0,000/ 0,001 0,001| 0,001| 0,000
12 | 0,004 0,004| 1,190| 0,003 0,037| 0,010 0,011 0,011] 0,010| 0,010 0,010
13 | 0,004 0,004| 1,182| 0,006 0,036| 0,011| 0,012| 0,012] 0,010| 0,011 0,011 | 0,007
14 | 0,017f 0,017| 1,188| 0,032 0,002| 0,036 0,037 0,037]| 0,035| 0,036 0,036 0,036 | 0,035
15 | 0,025 0,025| 1,175| 0,048| 0,051| 0,051| 0,052 0,052| 0,049| 0,051 0,051| 0,052 | 0,051 0,050
16 | 0,025| 0,025| 1,175| 0,048 0,051| 0,051| 0,052 0,052| 0,049| 0,051 0,051] 0,052 | 0,051 0,050 0,000
17 | 0,000/ 0,000| 1,290| 0,012| 0,040| 0,008 0,009 0,009| 0,009| 0,008 0,008| 0,013| 0,015 0,041 0,054| 0,054
18 | 0,004 0,004| 1,187| 0,007 0,034| 0,012 0,014| 0,014| 0,011| 0,012 0,012| 0,008 | 0,001 0,034 0,051| 0,051| 0,016
19 | 0,002f 0,002| 1,193| 0,011| 0,040| 0,003| 0,002 0,002] 0,002| 0,001 0,001] 0,011 0,012 0,037 0,052| 0,052|0,011| 0,013
20 | 0,021| 0,021| 1,194| 0,037| 0,006 0,041| 0,042| 0,042| 0,040]| 0,041 0,041| 0,040| 0,039 0,006 0,051| 0,051| 0,045| 0,038| 0,042
21 | 0,002| 0,002] 1,193| 0,009| 0,038 0,001| 0,002| 0,002| 0,002] 0,001 0,001] 0,011| 0,012 0,037 0,052| 0,052|0,009| 0,014| 0,000 0,042
22 | 0,018| 0,018| 1,123| 0,018| 0,002 0,020| 0,021| 0,021| 0,021] 0,021 0,021| 0,019| 0,019 0,000 0,032| 0,032 0,018 0,019| 0,021| 0,004]0,021
23 | 0,202 0,202| 1,157| 0,203| 0,206| 0,206| 0,207| 0,207 | 0,207| 0,207 0,207 | 0,204 | 0,205 0,208 0,211| 0,211)0,202| 0,205| 0,206| 0,208 |0,207| 0,200
24 | 0,206| 0,206| 1,135| 0,207| 0,210 0,209| 0,211| 0,211| 0,211] 0,211 0,211] 0,208 | 0,212 0,212 0,217| 0,217 0,206| 0,211| 0,209| 0,212]0,211| 0,204 0,030
Cha thich:
1. MW699853.1- A. bockiana 9. HM061584.1- A. millettii 17. DQ924310.1- A. dumosa
2. MW697901.1- A. megaphylla 10. HM061582.1- A. bockiana 18. AF534668.1- Euryodendron excelsum
3. MF179491.1- A. angustifolia 11. HM061581.1- A. glischroloma 19. AF534657.1- A. hirta
4. HQ158582.1- Eurya weissiae 12. HM061571.1- Eurya brevistyla 20. AF499822.1- Ternstroemia gymnanthera
5. HQ158576.1- Anneslea fragrans 13. HM061568.1- Euryodendron excelsum 21. AF499817.1- A. hirta
6. HQ158574.1- A. hainanensis 14. HM061561.1- Anneslea fragrans 22. AF396227.1- Ternstroemia impressa
7. HM061586.1- A. lasiostyla 15. HM061552.1- Pentaphylax euryoides 23. AB006402.1- Hopea odorata
8. HM061585.1- A. formosana 16. HM061551.1- Pentaphylax euryoides 24. AB006401.1- Hopea nervosa
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Bang P3.3. Hé s phan ly giita loai A. bockiana véi cac loai khac trén GenBank dua trén trinh tu gene rbcl

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
1
2 10,002
3 | 0,011 | 0,009
4 10,023 | 0,023 | 0,019
5 | 0,001 | 0,001 | 0,010 | 0,023
6 | 0,002 | 0,000 | 0,009 | 0,023 | 0,001
7 | 0,016 | 0,015 | 0,016 | 0,017 | 0,015 | 0,015
8 | 0,018 | 0,016 | 0,016 | 0,020 | 0,018 | 0,016 | 0,004
9 | 0,023 | 0,023 | 0,019 | 0,000 | 0,023 | 0,023 | 0,017 | 0,020
10 | 0,025 | 0,024 | 0,021 | 0,001 | 0,024 | 0,024 | 0,017 | 0,020 | 0,001
11 | 0,010 | 0,010 | 0,001 | 0,018 | 0,009 | 0,010 | 0,015 | 0,016 | 0,018 | 0,020
121 0,010 | 0,010 | 0,001 | 0,018 | 0,009 | 0,010 | 0,015 | 0,016 | 0,018 | 0,020 | 0,000
130,011 | 0,011 | 0,004 | 0,018 | 0,011 | 0,011 | 0,016 | 0,018 | 0,018 | 0,018 | 0,003 | 0,003
14 | 0,011 | 0,011 | 0,004 | 0,018 | 0,011 | 0,011 | 0,016 | 0,018 | 0,018 | 0,020 | 0,003 | 0,003 | 0,003
150,023 | 0,023 | 0,019 | 0,000 | 0,023 | 0,023 | 0,017 | 0,020 | 0,000 | 0,001 | 0,018 | 0,018 | 0,018 | 0,018
16 | 0,009 | 0,010 | 0,013 | 0,024 | 0,008 | 0,010 | 0,021 | 0,023 | 0,024 | 0,026 | 0,012 | 0,012 | 0,013 | 0,013 | 0,024
17 | 0,023 | 0,023 | 0,019 | 0,000 | 0,023 | 0,023 | 0,017 | 0,020 | 0,000 | 0,001 | 0,018 | 0,018 | 0,018 | 0,018 | 0,000 | 0,024
18 | 0,024 | 0,023 | 0,020 | 0,002 | 0,023 | 0,023 | 0,016 | 0,019 | 0,002 | 0,001 | 0,019 | 0,019 | 0,018 | 0,019 | 0,002 | 0,025 | 0,002
19 | 0,024 | 0,023 | 0,020 | 0,002 | 0,023 | 0,023 | 0,016 | 0,019 | 0,002 | 0,001 | 0,019 | 0,019 | 0,018 | 0,019 | 0,002 | 0,025 | 0,002 | 0,000
20 | 0,014 | 0,014 | 0,004 | 0,021 | 0,013 | 0,014 | 0,017 | 0,020 | 0,021 | 0,023 | 0,004 | 0,004 | 0,006 | 0,006 | 0,021 | 0,016 | 0,021 | 0,022 | 0,022
Chu thich:
1  OP580972.1-Eurya chinensis 8 NC_035706.1-Ternstroemia gymnanthera 15 MK820035.1-Camellia weiningensis
2 ON729444.1-Eurya rubiginosa var. attenuata 9  NC_035688.1-Camellia mairei 16 MH159200.1-Euryodendron excelsum
3 NC_087777.1-A. glischroloma 10 NC_035686.1-Pyrenaria microcarpa 17  KY406793.1-Camellia reticulata
4 NC_087748.1-Camellia liberistyloides 11 MF179492.1-A. millettii 18 KY406785.1-Pyrenaria hirta var. cordatula
5 NC_050937.1-Eurya loquaiana 12 MF179491.1-A. angustifolia 19 KY406771.1-Pyrenaria hirta var. hirta
6 NC_041510.1-Eurya alata 13  MW699853.1-A. bockiana 20 AF089713.1-A. formosana
7  NC_035709.1-Anneslea fragrans 14 MWG697901.1-A. megaphylla
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Phu luc 4. Phan 1ap cac hop chat tir 14 caa ba loai nghién ciu
Phu luc 4.1. So dé phan l1dp cac hgp chat tir ba loai nghién citu

Bat 12 kho cia loai A. megaphylla

Wis

(35kg)
A :Aretone H n-Hexane . .
Chigt voi methanol (4 lan x 20 it}
Silicagel ep  -Cot alica zal pha thimz MaOH (M)  -Mathanol O i dung mdi
D ‘Dichloromethans RP-I8 CotrhadioRE-I8 Cao chiét tong
EfOAc(E) Eylacetate W e (809
Bé sung mede, chist phan lp véi ding méi
n-hexane, ethyl acetate
Cin chiét n-hexane Cin chidt EtDAe Liép mrée
(30g) (136 ) L o
= Silica gel ¢ (8 quay logi b dumg méi hifu cor )
H:E100/1-0/100 ‘ hea lém et diaion HP-20. Loai bd didmg bang mece
| | | MW (0:100, ) | MW (30:30,v) | MW (100:00%)
Fl F3 F5 6 F Fg W w2 W3-Cin chiét MeOH
@39 608 139 (329 @l (139 @)
Silicagele, ¢ Slicagele,c Silicagele, Sephadex Silicagele, ¢
HE%1 H:A%1 HA%] MeOH EM §2...
| [T ] | | |
Fil  Fil Fid Fil Fil F53 Fi4 FEl FEE  FT .l Fa2 Fi3  Fo4 WAL \\5 W34 W3g
(3,2 mg) (160meg) (227 me) 21g) (148 mg) (042 (117 mz) (#2g) {40 (1)
RE-18 . RE-1§ Sephader  [RE-I8 Silicazale,e  |RE-1G Sephadex Sephadex Sephadex
MWL Ria aceton 5711 MD31  [MW13  [DMIS MWI3 MeOH MeOH M=OH
AHL? AHL3 ALHI3 ALHI3 | |
(3,7 mg) (410mg) apry F531 F32 F671 Fe72 (6imz)pga) Fe21  (Bfmg) Will w313 Wil4 Wi4l Wi4l W3I43  WIRI WBE2  WiS4 WIBS
(8.2 me) (31,0 mg) (418 mg) {160 mg) (261 mg) (760 mg) (680 mg) (903 mg)
Silica gl ¢, ¢ Gilicazale, o RP-18 RP-1_3 RP-I3  |Silicagelec EF-18
D:A81 A9 MW 14 MWL MWLL DMI1% MW 13
ALH$ ALHI9 WAMIIA TWAMI6
(4.1 ms) AL ams Glmg) WAMI  WAMD (Tlmg (3mg TWAMIE  WAMILS
Glumg)  (2us) (fmg)  (lug) G8mg) (lmg

Hinh P4.1.1. So d6 phan lap cac hop chét tir 14 cua loai A. megaphylla
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Bt la kha cia loai A. bockiana

(3.4kg)
A “Acatone H w-Hexane ) )
. el . . Chigt voi methanol (3 lan x 20 Iit)
Silicagal o0 :Cotsilica gel pha thwomg  MeOH (M) Methanol Céit dudi dung méi
D Dichloromsthane RP-1% :Cot pha d30 RP-13 Cao E]liéT If-lllg
EtQAc(E})  Ethvlacetate W Nuoe (3[].1_ E:I
Bé sung mesc, chiét phin I6p véi
n-hexane, ethyl acetate
Cin chiét n-hexane Cin chiét EtOAc Lop "‘E‘f‘*‘ .
5 (30 2) 9 quay logi bd dung
{63 g) Silicagel ¢, ¢ Enea lén ¢t dizion HP-20
HE 100:0 - 90:10 MW (0/100; 30050; 100:0)
| lﬁ h | | | |M:‘ﬁ.' 0:100 |M:‘ﬁ.' 30:30 MW 100:0
E1 E EI0 El6 EN 2wl W2 W3-Cin chiét MeOH
(03g) (271 mg) (735 mg) 2.1g) (100 g) (333
Stheagelc.c Silicagelc.c Silicagelc, ¢ Silica gele, c
HE &1 D:E 50:1 D:E 501 D:E 201
E61 E61 E64 E6TE101 EN08 Eig10 E161  El64 E211 E212 E13
o (#1mg) ($6mg) (6mz)  (5mg (150me) Két (400 mg)
Silica gel ¢, ¢ Silica gel c.c ﬁét ik Fi]in:a gel c.c|RP-18 timh  [RP-18
HE &1 HASI HE1:1 AWIEL pay AW 131
BALS  BAI6 BA3 (15.0 mg)
E641 E642 E643 Egdd (6.5 mg) (4.6 mg) (.0 mg) (5.0 mg) =V HE pag
(1228) (26mg) o (30mg)
RP-18 Silicagele, ¢
AW HE®%1
BAl BA2

(0mg) (12mg)

Hinh P4.1.2. So d6 phan lap cac hop chat tir 14 cua loai loai A. bockiana
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Botla kho cia lodi 4. ghischroloma

3.2ke)
N A cetone - I C{;ﬁé vimethanol (4 ldn 16 1)
) ) Cat dupi dung mot
Silicagel .o -Cot =ilica zel pha thirms MeOHQM)  Methanol -
D Dichloromethans FR18  CotphadioRB-I8 CWEEEJ;‘ )‘DDE
E10AC(E)  Etil acetate W i VE
B8 sung mecke, chide phin lgp vt dung mbi
n-hexanes, eyl acetare
Cin chiét n-hexane Cin chigt EtDAc Lép neoe
(20 &) (Mg Ca quay loai bd dung moi
Silicagel e, ¢ Ehra lén cdt diaion HP-20
HE 100-1-3:100 MW (0/100; 50v50; 100:00
| | | hewoioo MWs0s0  MW00D
E3 E4 Ed E9 El2 El5 w1 w2 W3-Can chist MeOH
039 03z (33g 258 4ig (358 (802
Silicagel ¢, ¢ Stheagele, ¢ Siheagele, ¢ Silica gel e, Silica gal . ¢ Silica gel e, 0 Silica gel e, o
HD 1 HD 31 HE 41 DAl HM3k1 D4l DM 301
Eil E37 EilD E4l E42 AGIS E6l E66 E67  ESl E94 ES7 Es%  Elll  El22 Ell4 El51  Elil Elj3 Wil W33 Wiz
(37 me) (80mg) (7.2 mg) (506 mg) 22mz) (055g {30 mg) 1lg (78g
Silica gel e, ¢ Siliea gel e, 2 Silicagele,e  Silicagele,c EP-13 Siliea gel e 2 RR.13 RP.18
mﬁﬁ &1 H:A 301 HE 91 HES] AWLI H:A 41 A3 LWl
Bl me) AC? | ACI0 ]
L R <! P 3 - - -
(3,4 me) E661 E663 E665  E666 (2lmg) E871 E974  EST6 AGS  ACH 1521 EI523 EIS25 W1 UAT3 WITS
(65ms) (S0ms) Mmg) Mmg) (@30mg) (4lmg) (32me) (30 me) (25 me) 015 ¢) N
W = = HES e
RP-15 | RS Sephades |Silica zel o, ¢ [RP-18 Silica gel e, ¢ RP-18 Sephadex
MW 10:1 | MW101 M HESL  |AWIL DAL 1001 LWL A
AGl  ACLE AGIS  ac3 AGE AGN AGT ACIS
L B - . . . - AT f :
(Eimg) (3mg) Glmg Qimg (00mg (40mg) (20ms) (60ms)

Hinh P4.1.3. So d6 phan lap cac hop chat tir 14 cua loai A. glischroloma
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Phu luc 4.2. Xdc dinh cong thirc hoa hec ciia cac hep chdt phan ldp dwoc tir 14

cua ba loai nghién ciru

Coniferyl aldehyde (AHL?2)

OCHs

Hinh P4.2.3a. Cau trdc hoa hoc cua hop chat AHL2 (3)

Bang P4.2.3. Dit licu phé *H (500 MHz) va 3C-NMR (100 MHz) caa hop chét
AHL2 (3) trong CDClsva TLTK

oH
a oH° .
C oc oc[TLTK] (mult., J in Hz) (mu[l_’l[_.l,_\_]rllg]HZ)
1 126,7 126,7
2 109,4 109,3 7,07 (1H,d, J =2 Hz) 7,07 (1H, d, J=1,7 Hz)
3 146,9 147,0
4 149,9 148,8
5 114,9 114,9 6,96 (1H, d, J =8 Hz) 6,97 (1H, d, J= 8,2 Hz)
7,13 (1H, dd, J = 8 Hz, 7,13 (1H, dd, J=1,7 va
6 124,0 124,1 2 Hz) 8.2 Hz)
7 152,9 153,1 7,41 (1H,d,J=15,5Hz) | 7,40 (1H, d, J= 15,8 Hz)
6,59 (1H, dd, J =155 6,59 (1H, dd, J=7,8 va
8 1265 126.4 Hz, 8 Hz) 15,8 Hz)
9 193,5 193,6 9,66 (1H, d, J =8 Hz) 9,66 (1H, d, J=7,8 Hz)
OMe | 56,0 56,0 3,95 (3H, s) 3,95 (3H, s)

100 MHz, CDCI3 ¢ 500 MHz, CDCls
TLTK: Moujir L., Seca A. M., Silva A. M., Barreto M. C. (2008), “Cytotoxic activity
of diterpenes and extracts of Juniperus brevifolia”, Planta Med., 74, pp. 751-753.

Ursolic acid (AHL3)

Hinh P4.2.4a. Ciu tric hda hoc cua hop chat AHL3 (4)
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Bang P4.2.4. Dix liéu phé H (500 MHz) va 1*C-NMR (125 MHz) cua hop chit
AHL3 trong CDCls + CDsOD va TLTK

C | 8c*[TLTK] | CP oS (Mult, JHz) | &c?(Mult, J Hz) [TLTK]
1 |385 385

2 27,9 27,9

3 788 78,8 3,12, 1H, m 3,18, 1H, m

4 393 39,0

5 |551 55,1

6 | 1872 18,2

7 32,9 32,9

8 393 39,4

9 | 475 475

10 | 3638 36,8

11 | 23,1 231

12 | 1253 1254 | 517, 1H,t, 7,5 Hz 519, 1H, t, 3,1 Hz
13 | 1381 138,1

14 | 41,9 42,0

15 | 26,6 26,7

16 | 24,1 24,1

17 | 47,7 477

18 | 52,7 52,7

19 | 39,0 38,8

20 | 36,8 38,6

21 | 30,6 30,6

22 |367 36,7

23 | 28,0 27,9 0,90 (3H, 3) 0,93 (3H, s)

24 | 153 15,3 0,85 (3H, 3) 0,87 (3H, s)

25 | 155 15,5 0,70 (3H, 3) 0,72 (3H, s)

26 | 16,7 16,8 0,74 (3H, 3) 0,76 (3H, s)

27 | 23,4 234 1,01 (3H, s) 1,03 (3H, s)

28 | 180,5 1806 |- i

29 | 16,9 16,9 0,80 (3H,d, 6,5Hz) | 0,81 (3H, d, 6,4 Hz)
30 | 21,1 21,0 0,87 (3H,d,6,5Hz) | 0,89 (3H, d, 6,2 Hz)

2. CDCls ®: CDCls+ CDsOD, 125 MHz ¢: CDCls+ CD30D, 500 MHz ¢: CDCls
TLTK: Acebey-Castellon I. L., Voutquenne-Nazabadioko L., Doan T. M. H., Roseau

N., Bouthagane N., Muhammad D., Lavaud, C. (2011), “Triterpenoid saponins from

Symplocos lancifolia”, Journal of Natural Products, 74(2), pp. 163-168.
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4,5-Dihydroblumenol (AHL4)

o 13

Hinh P4.2.5a. C4u tric héa hoc cua hop chat AHL4 (5)
Bang P4.2.5. Dit liéu phd *H (500 MHz) va 3C-NMR (125 MHz) caa hop chat
AHL4 trong CDsODva TLTK

c 6Ca acb 6HC 6Hd
[TLTK] (mult.,, Jin Hz) (mult., Jin Hz) [TLTK]
1 43,9 43,8
2,88 (1H, d,J=13,5Hz) | 2,87 (1H,d, J=13,4 Hz)
2 52,5 52,2 |1,83(1H, dd, J=13,5Hz, | 1,82 (1H, dd, J=13,4,2,0
2 Hz) Hz)
3 205,0 214.6
2,45 (1H, d, J=13,5 Hz) 2,45 (1H, t, J =13,4 Hz)
4 46,2 459 2,16 (1H, m) 2,13 (1H, dd, J =13,4, 2,1)
5 37,9 375 |2,29 (1H, m) 2,27 (1H, m)
6 77,9 78,0
7 132,2 133,8 |5,68(1H,d,J=16,0Hz) |5,66 (1H,d,J=158Hz)
3 136.6 1353 5,86 (1H, dd, J =16,0, 6,0 | 5,83 (1H, dd, J =15,8, 5,9
Hz) Hz)
9 69,0 69,4 |4,36 (1H, m) 4,34 (1H, quint)
10 24,9 24,2 11,28 (3H, d, J=6,5 Hz) 1,27 (3H, d, J =6,4 Hz)
11 25,0 25,9 11,00 (3H, s) 0,98 (3H, s)
12 24,0 25,2 10,94 (3H, s) 0,92 (3H, s)
13 19,5 16,3 [0,92(3H,d,J=6,5Hz) |0,90 (3H, d, J =6,6 Hz)

a,b- 125 MHz, CD30D; ¢ 9: 500 MHz, CD3sOD
TLTK: De Marino S., Borbone N., Zollo F., lanaro A., Di Meglio P., lorizzi M.
(2004), “Megastigmane and phenolic components from Laurus nobilis L. leaves and
their inhibitory effects on nitric oxide production”, J. Agric. Food Chem., 52, pp.
7525-7531.




Methyl gallate (AHL6)
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Hinh P4.2.6a. Cau trdc hoa hoc cua hop chat AHLS6 (6)
Bang P4.2.6. Dir liéu phé 1H (500 MHz) va 13C-NMR (125 MHz) cua hop chit

AHLG6 trong CD30OD va TLTK

c 6Ca 6(:b ouc 6Hd
[TLTK] | (mult,JinHz) | (mult, Jin Hz) [TLTK]

1 122,4 119,3

2 11,1 108,5 7,06 (2H, 5) 6,94 (2H, s)

3 146,5 145,6

4 139,8 138,4

5 146,5 145,6 7,06 (2H, s)

6 111,1 108,5

7 169,1 166,3

OMe 52,2 51,0 3,83 (3H, s) 3,74 (3H, s)

a- 125 MHz, CDsOD ®: 100 MHz, DMSO-ds ¢: 500MHz, CD30D ¢ 400 MHz,

DMSO-ds

TLTK: Sanchez E., Heredia N., Camacho-Corona M. D. R. and Garcia S. (2013),

“Isolation, characterization and mode of antimicrobial action against Vibrio

cholerae of methyl gallate isolated from Acacia farnesiana”, Journal of applied

microbiology, 115(6), pp. 1307-1316.

24-hydroxytormentic acid acid (AHL7)

Hinh P4.2.7a. Ciu tric héa hoc cua hop chat AHL7 (7)
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Bang P4.2.7. Dix liéu phé H (500 MHz) va 1*C-NMR (125 MHz) cua hop chat
AHLY7 trong CD30OD va TLTK

c 5 ocP oct 5Hd_ 6He_
[TLTK1] | [TLTK 2] (mult,, J in Hz) (mult,, J in Hz)

1 47,8 46,1 47,8

2 | 69,6 67,7 68,7 3,81 (1H, m) 3,70 (1H, t, J= 10,4 H2)

3 | 86,0 84,2 85,8 3,07 (1H, d, J= 9,5 HzZ) | 2,96 (1H, d, J= 10 Hz)

4 | 444 42,5 44,0

5 57,2 53,3 56,6

6 19,9 18,0 19,4

7 34,4 32,6 33,8

8 39,0 40,8 40,4

9 46,9 46,8 47,9

10 36,4 39,2 38,3

11 24,9 24,9 24,4

12 | 129,1 127,2 127,9 5,31 (1H,t, J =3,5 Hz) 5,18 (1H, t, J =4 Hz)

13 | 140,1 138,2 140,0

14 42,6 41,1 42,1

15 29,5 28,6 29,3

16 27,0 25,4 26,9

17 49,6 47,7 48,3

18 55,0 55,3 54,6

19 73,6 71,9 72,7

20 43,0 41,3 42,4

21 26,6 27,7 26,4

22 39,0 37,2 38,5

23 | 238 22,9 24,2 1,24 (3H, 5) 1,14 (3H, 5)

4,05 (1H,d,J=11,0Hz) | 3,94 (1H,d, J=12 Hz)
24| 662 | 64,2 657 1340 (1H.d. J=11.0 Hz) | 3.28 (1H. d. J= 12 Hz)
25 | 175 21,8 17,3 0,79 (3H, s) 0,69 (3H, s)

26 | 17,4 14,6 17,1 1,00 (3H, s,) 0,90 (3H, s)

27 | 24,7 22,3 24,6 1,35 (3H, s) 1,24 (3H, s)

28 | 182,3 180,7 180,7

29 | 27,3 23,0 27,1 1,21 (3H, s) 1,09 (3H, s)

30 | 16,6 15,7 16,8 | 0,94 (3H,d,J=7,0Hz) | 0,83 (3H, d, J= 6 Hz)

3:125 MHz, CDsOD; ®: 100 MHz, CDCls. ¢ : Pyridine ¢: 500 MHz, CDsOD; ©: 360
MHz, CDCls;
TLTK: 1. Houghton P. J., Lian L. M. (1986), “Triterpenoids from Desfontainia
spinosa”, Phytochemistry, 25(8), pp. 1939-1944.
2. Li X. H., Shen D. D., Li N. and Yu S. S. (2003), “Bioactive triterpenoids from
Symplocos chinensis”, Journal of Asian natural products research, 5(1), pp. 49-56.
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Gallic acid (AHLS8)

Hinh P4.2.8a. Cau tric hoa hoc cua hop chat AHLS (8)

Bang P4.2.8. Dix liéu phé H (500 MHz) va 1*C-NMR (125 MHz) cua hop chit
AHLS trong CDsOD va TLTK

c 5ce ocP oH° ond
[TLTK] (mult., Jin Hz) | (mult., Jin Hz) [TLTK]

1 122,0 122,8

2 110,4 110,5 7,08 (s) 8,07 (1H, s)

3 146,4 147,5

4 139,6 140,4

5 146,4 147,5

6 110,4 110,5 7,08 (s) 8,07 (1H, s)
COOH 170,4 169,6

a: 125 MHz, CD30D ®: 125 MHz, CsDsN ¢: 500 MHz, CD3sOD ¢: 500 MHz, CsDsN
TLTK: Vii buc Logi, Pham Giang Lam, Hoang Vin Hung va Nguyén Thi Phuong
(2016), “Chiét xuat, phan 1ap mot sé hop chat tir 14 cdy Goi hac (Leea rubra Blume
ex Spreng.)”, VNU Journal of Science: Medical and Pharmaceutical Sciences,
32(1), pp. 12-17.

Convoldorin (AHL13) (9)

.
- OCH3

0 d— OH

.I.I
7 OH
II{} L] | —, it i
o'+ ol
=
HO

£d

Hinh P4.2.9a. Ciu tric héa hoc cua hop chat AHL13
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Bang P4.2.9. Dix liéu phé H (500 MHz) va 1*C-NMR (125 MHz) cua hop chit

AHL13 trong acetone-ds va TLTK

c 5ec dcP oH° ond
[TLTK] (mult., Jin Hz) (mult., Jin Hz) [TLTK]
1 1275 | 127,50 |- -
2 115,1 | 115,03 |7,15(1H, d,J=2,0 Hz) 7,03 (1H, s)
3 148,8 | 149,90 |- -
4 146,3 | 146,91 | - -
5 116,3 | 116,52 | 6,86 (1H,d,J=7,0 Hz) 6,77 (1H,d, J=7,8)
6 1225 | 123,0 |7,03(1H,dd,J=7,0,2,0 Hz) 6,94 (1H,d, J=7,8)
7 1458 | 147,21 | 7,53 (1H, d,J=13,0 Hz) 7,52 (1H, d, J =15,8)
8 115,7 | 11491 | 6,22 (1H, d,J=13,0 Hz) 6,20 (1H, d, J =15,9)
9 167,0 | 168,30 |- -
1 71,4 72,06 |5,33 (1H, m) 5,23-5,27 (1H, m)
2' 70,7 7255 |3,73(1H,dd,J=7,0Hz,2,5Hz) |3,70 (1H, m)*
3 75,8 781 |- -
2,16 (1H, dd, J = 12,0 Hz, 2,5 Hz)
4 38,6 37,80 2,10-2,22 (3H, m)
2,07 (1H, m)
5 73,0 70,31 | 4,17 (1H, m) 4,10-4,17 (1H, m)
2,25 (1H, m) 1,98-2,03 (1H, m)
6' 37,9 38,0
2,01 (1H, dd, J =11,0 Hz, 3,0 Hz) | 2,10-2,22 (1H, m)
7' 1744 | 17540 |- -
OMe | 52,5 53,0 3,69 (3H,5) 3,70 (3H, s)

a: 125 MHz, acetone-ds % 400 MHz, CDsOD ¢ 500 MHz, acetone-ds % 100 MHz, CDsOD
TLTK: Hassine M., Zardi-Berguaoui A., Harzallah-Skhiri F., Abreu P., Jannet H. B.
(2016), “Isolation and structure elucidation of secondary metabolites from the roots
of the Tunisian Convolvulus dorycnium”, Chemistry of Natural Compounds, 52(5),

pp. 830-833.




Scopoline (AHL19)
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5 4
7 2
GlcO O1 @)

8a
8

Hinh P4.2.10a. Céu tric hoa hoc cia hop chat AHL19 (10)

Bang P4.2.10. Dit liéu phé *H (500 MHz) va 13C-NMR (125 MHz) cua hop chat

AHL19 trong CD30OD va TLTK

C oc? 8Cb 8HC ( It agd. H )
c i mult., J in Hz
[TLTK] (mult., Jin Hz) [TLTK]
2 163,5 | 163,53
3 114,6 | 11455 | 6,32 (1H, d,J=8,0 Hz) 6,33 (1H, d, J=9,5 Hz)
4 1457 | 145,63 | 7,91 (1H, d,J=8,0 Hz) 7,92 (1H,d,J=9,5Hz
4a 1145 | 114,59
5 110,8 | 110,83 | 7,12 (1H,s) 7,22 (1H, s)
6 148,2 | 148,28
7 151,7 | 151,76
8 105,2 | 105,28 | 6,79 (1H, s)
8a 150,7 | 150,70
OMe 57,1 57,10 |3,93(3H,5s) 3,92 (s)
Glc
I 102,0 | 102,08 | 5,08 (1H, d,J=6,0 Hz) 5,09 (1H, d,J=7,5Hz)
2’ 74,7 74,72 | 3,59-3,42 (4H, m)
3’ 78,3 78,40 | 3,59-3,42 (4H, m)
4 71,2 71,23 | 3,59-3,42 (4H, m) 3.43-3.74 (6H)
5’ 77,8 77,84 | 3,59-3,42 (4H, m)
6 62,3 62,41 3,92 (1H, dd, J = 10,0 Hz, 2Hz)

3,72 (1H, dd, J = 10,0 Hz, 5Hz)

2. 125 MHz, CDsOD ®: 125 MHz, DMSO-ds ¢ 500 MHz, CDsOD % 500 MHz,

DMSO-ds

TLTK: Hoang L& Tuin Anh (2015), “Nghién cau thanh phan hoéa hoc
cay Lu lu duc (Solanum nigrum L.) tai tinh Thai Binh, Hgi nghi Khoa hoc toan
quac vé Sinh thai va Tai nguyén sinh vat lan thi VI, tr.1025-1031.
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Isoquercitrin (WAM1)

OH O
Hinh P4.2.11a. Céu tric hoa hoc ciia hop chat WAM1 (11)

Bang P4.2.11. Dit liéu pho *H (600 MHz) va 3C-NMR (125 MHz) cua hop chat
WAML trong CDsOD va TLTK

C | 8CiTLTK] 3CP 3H °(Mult., J Hz)
2 159,05 159,0
3 135,65 135,6
4 179,50 179,5
5 163,05 163,0
6 99,92 99,9 6,22 (1H, d, 2,0 Hz)
7 166,06 166,1
8 94,73 94,7 6,40 (1H, d, 2,0 Hz)
9 158,48 158,9
10 105,70 105,7
T 123,10 123,2
' 117,59 117,6 7,72 (1H, d, 2,5 Hz)
3 145,91 145,9
4 149,85 1498
5 116,01 116,0 6,88 (1H, d, 8,5 Hz)
6 123,20 123,2 7,60 (1H, dd, 2,5 Hz, 8,5 Hz)
1" 104,39 104,4 5,26 (1H, d, 7,5 Hz)
2" 75,74 75,5
3" 78,18 78,2
4" 71,25 71,2
5" 78,38 78,4
6" 62,59 62,6 3,73 (1H, dd, 2,5 Hz, 12,0 Hz)
3,59 (1H, dd, 5,0 Hz, 12,0 Hz)

3 CDs0D, P: CDs0D, 125 MHz ¢: CD3OD, 600 MHz

TLTK. Kim H. Y., Moon B. H., Lee H. J., Choi D. H. (2004), “Flavonol glycosides
from the leaves of Eucommia ulmoides O. with glycation inhibitory activity”, J.
Ethnopharm, 93, pp. 227-230.
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Horridin (WAM?2)

OH O
Hinh P4.2.12a. Céu tric hoa hoc cua hop chat WAM2 (12)

Bang P4.2.12. Dt liéu phd *H (500 MHz) va 1*C-NMR (125 MHz) cua hop chit
WAM2 trong acetone-de va TLTK

c 6o dcP o’ _ o
[TLTK] (mult., Jin Hz) (mult., Jin Hz2) [TLTK]
2 157,9 156,5
3 135,9 133,8
4 179,1 178,2
5 162,9 161,3
6 99,4 99,0 6,26 (1H, d, J = 2,0 Hz) 6,24 (1H,d, J =19 Hz)
7 164,8 164,4
8 94,5 94,4 6,47 (1H, d, J = 2,0 Hz) 6,49 (1H, d, J=1,9 Hz)
9 158,3 156,8
10 105,7 104,1
1’ 122,8 122,2
2’ 116,7 115,7 7,50 (1H, d, J = 2,0 Hz) 7,31 (1H,d, J =19 Hz)
3’ 145,7 145,0
4 148,9 148,6
5’ 116,1 116,3 7,00 (1H,d, J=7,0 Hz) 6,89 (1H, d, J = 8,2 Hz)
6 122,6 122,0 7,40 (1H,dd, J=7,0Hz,2,0Hz) | 7,28 (1H, dd, J=8,2, 1,9 Hz)
1” 101,8 100,3 5,64 (1H,d,J=1,0Hz) 5,32 (1H, brs)
27 77,6 76,4 4,31 (1H, m) 4,21 (1H, br s)
3” 71,4 70,0
4 73,2 71,8
57 71,9 70,4
6 17,87 17,7 0,94 (3H, d, J =5,0 Hz) 0,90 (3H, d, J =5,7 Hz)
1 102,9 1015 | 5,06 (1H,d,J=1,5Hz) 4,79 (1H, br s)
27 71,5 70,2
3 72,2 70,5
4> 73,7 71,9
5 69,7 69,6
6 17,95 17,4 1,22 (3H, d, J = 5,5 Hz, H-6") 0,94 (3H, d, J = 5,7 Hz)
5-OH 12,75 (1H, s)

a: 125 MHz, acetone-ds °: 500 MHz, DMSO-ds °©: 500 MHz, acetone-ds % 200
MHz, CDs0OD

TLTK: Flamini G., Bulleri C., Morelli 1., Manunta A., (2000), “A new flavonoid
glycoside from Centaurea horrida”, J. Nat. Prod., 63, pp. 662-663.




Pinoresinol-4'-O-#-D-glucopyranoside (WAM11A)
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Hinh P4.2.13a. CAu tric héa hoc cua hop chit WAM11A (13)

Bang P4.2.13. Dit liéu pho *H (500 MHz) va 13C-NMR (125 MHz) cta hop chat
WAM11A trong CD30OD va TLTK

dcP oH° ond

C oc? . .

[TLTK] (mult., Jin Hz) (mult., Jin Hz) [TLTK]
1 137,4 137,1 |- -
2 111,0 111,2 |7,05 (1H,s) 7,04 (1H, d,J =1,9 Hz)
3 149,2 148,0 |- -
4 147,5 146,8 |- -
5 118,0 117,3 |7,16 (1H,d,J=8,0Hz) (7,12 (1H,d,J=8,3Hz)
6 120,1 119,3 6,83 (1H, dd, J=7,5Hz) 6,89 (1H, dd, J = 8,3, 1,9 Hz)
7 87,5 86,4 |4,79 (1H, m) 4,22 (2H, m)
8 55,3 55,2 |3,15(2H, m) 3,09 (2H, m)
9 72,7 72,2 (3,89 (2H, m) 3,80 (2H, m)
1’ 133,7 133,7 |- -
2’ 111,6 1104 |6,95(1H,d,J=15Hz) [6,98 (1H,d,J=1,9 Hz)
3 147,4 146,6 |- -
4 150,9 150,2 |- -
5 116,1 115,3 6,78 (1H, dd, J=8,5Hz) 6,79 (1H, d, J = 8,3 Hz)
6’ 119,8 118,9 16,94 (1H,d,J=8,0Hz) (6,83 (1H, dd,J=8,3, 1,9 Hz)
7 87,1 86,2 (4,72 (1H, m) 4,71 (1H,d, J=4,1 Hz)
8’ 55,5 55,1 {3,215 (2H, m) 3,39 (1H,t,J=9,1 Hz)
9 72,6 72,1 4,25 (2H, m) 4,67 (1H,d, J=4,1Hz)
1 102,8 102,3 (4,90 (1H,d,J=7,5Hz) (4,90 (1H,d,J=7,4 Hz)
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dcP oH° ond
C oc? ) .
[TLTK] (mult., Jin Hz) (mult., Jin Hz) [TLTK]
2% 74,9 74,5 |3,53-3,41 (4H, m) 3,62-3,48 (1H, m)
37 78,2 77,7 |3,53-3,41 (4H, m) 3,62-3,48 (1H, m)
4 71,3 71,1 |3,53-3,41 (4H, m) 3,62-3,48 (1H, m)
57 77,8 77,6 |3,53-3,41 (4H, m) 3,62-3,48 (1H, m)
3,88 (1H, m) 4,02 (1H, dd, J =9,3, 4,6 Hz)
6’ 62,4 62,5
3,71 (1H, m) 3,60 (1H, dd, J =46, 2,5 Hz),
OMe | 56,8 56,3 3,89 (3H,5s) 3,84 (3H, s)
OMe | 56,4 56,1 (3,87 (3H,5s) 3,84 (3H, s)

3. 500 MHz, CD3OD ": 400MHz, CD3COCD3 ©: 125 MHz, CDsOD ¢ 100 MHz,
CDsCOCD
TLTK: Ouyang, M. A., Wein, Y. S., Zhang, Z. K., and Kuo, Y. H. (2007), “Inhibitory
activity against tobacco mosaic virus (TMV) replication of pinoresinol and

syringaresinol lignans and their glycosides from the root of Rhus javanica var.

roxburghiana”, Journal of agricultural and food chemistry, 55(16), 6460-6465.

Syringaresinol-4'-O-p-D-glucopyranoside (WAM16)

Hinh P4.2.14a. CAu tric ha hoc cua hop chat WAM16 (14)
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Bang P4.2.14. Dit liéu phé *H (500 MHz) va 3C-NMR (125 MHz) cua hop chat
WAML16 trong CD30D va TLTK

dcP oH° ﬁHd-
C oc? . (mult., Jin Hz)
[TLTK] (mult., Jin Hz) [TLTK]
1 133,1 | 139,62 - -
2 104,6 | 104,96 6,72 (2H, s) 6,72 (2H, s)
3 1494 | 154,49 - -
4 136,3 | 135,72 - -
5 1494 | 154,49 - -
6 104,6 | 104,96 6,72 (2H, s) 6,72 (2H, s)
7 87,6 87,26 4,72 (1H,d, J = 3,5 Hz) 4,77 (1H,d, J = 4,6 Hz)
8 55,7 55,57 3,13 (2H, m) 3,14 (1H, m)
9 72,9 72,93 3,90 (4H, m) 3,91 (1 H, m)
1’ 139,6 | 133,17 - -
2’ 104,9 | 104,66 6,56 (2H, s) 6,65 (2H, s)
3’ 1544 | 149,44 - -
4 1358 | 136,35 - -
5’ 154,4 | 149,44 - -
6’ 104,9 | 104,66 6,56 (2H, s) 6,65 (2H, s)
7’ 87,2 87,65 4,72 (1H, d, J = 3,5 Hz) 4,72 (1H,d, J =45 Hz)
8’ 55,7 55,78 3,13 (2H, m) 3,14 (1H, m)
9’ 72,9 72,99 4,92 (4H, m) 4,28 (1H, m)
1 105,4 | 105,43 4,85 (1H,d, J=7,5 Hz) 4,85 (1H,d, J=7,5Hz)
2 75,7 75,78 3,47 (1H, m) 3,47 (1H, m)
3”7 77,8 77,90 3,41 (2H, m) 3,40 (2H, m)
4> 71,4 71,43 3,41 (2H, m) 3,40 (2H, m)
57 78,3 78,40 3,19 (1H, m) 3,20 (1H, m)
) 3,77 (1H, ddl,_é)— 2,0Hz, 10 3,76 (1H, m)
6 62,6 62,67 3.71 (1H, dd, J = 4,5 Hz, 10 3,65 (1H, dd, J=12,0
Hz) Hz, 5,2 Hz)
2xOMe | 57,1 57,16 3,85 (6H, s) 3,86 (6H, s)
2xOMe | 56,8 56,90 3,84 (6H, s) 3,84 (6H, s)

3: 125 MHz, CDs0D *: 100MHz, CD3sCOCD3 ¢: 500 MHz, CDs0D 9 400 MHz,
CDsCOCD3

TLTK: Shahat A. A., Abdel-Azim N. S., Pieters L., Vlietinck A. J. (2004),
“Isolation and NMR spectra of syringaresinol-f-D-glucoside from Cressa cretica”,
Fitoterapia, 75, pp. 771-773.




Camellikaempferoside B (WAM15)

Bang P4.2.15. Dit liéu pho *H (600 MHz) va 3C-NMR (150 MHz) cua hop chat
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Hinh P4.2.15a. CAu tric héa hoc cua hop chit WAM15 (15)

WAM15 trong CD30D va TLTK

c 5o dc b ouc 6Hd
[TLTK] (mult., J in Hz) (mult., Jin Hz) [TLTK]

2 157,7 | 156,54 - -

3 135,2 | 113,19 - -

4 178,6 | 177,07 - -

5 159,1 | 161,19 - -

6 102,1 98,89 6,07 d (1,8) 6,178 d (2,0)

7 164,7 | 164,50 - -

8 96,8 93,87 6,20 s 6,387 d (2,0)

9 158,8 | 156,36 - -

10 105,85 | 103,97 - -

1 125,8 | 123,51 - -

2! 131,9 | 130,68 8,06 d (9,0) 8,023d (9,0

3’ 117,0 | 115,82 7,18 d (9,0) 7,160 d (9,0)

4’ 159,6 | 157,91 - -

5’ 117,0 | 115,82 7,18 d (9,0) 7,160 d (9,0)

6’ 131,9 | 130,68 8,06 d (9,0) 8,023 d (9,0
3-0-glc

1" 101,7 98,62 5,37d (8,4) 5,530 d (8,0)

2" 73,93 73,88 5,39 dd (8,4, 10,2) 4,830 dd (8,2, 9,4)

3" 73,3 73,91 3,81* 3,481°

4" 70,5 70,60 3,86 brd (3,6) 3,345°¢

5" 75,5 75,75 3,71* 3,371°
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C R L o i
[TLTK] (mult., Jin Hz) (mult., Jin Hz) [TLTK]
6" 67,2 66,99 3,80, 3,50 3,7012, 3,250¢
6"-O-rha
1" 101,9 | 100,84 4,58d (1,2) 4,350 br s
2" 72,10 70,34 3,62 3,412°
3" 72,33 70,39 3,57* 3,488°
4" 741 | 71,75 3,31* 3,142 m
5" 69,6 68,30 4,01 m 3,272¢
0" 18,1 17,94 1,27 d (6,6) 0,982 d (6,2)
4'-O-rha
1" 99,7 98,12 5,56 d (1,2) 5,540 br s
2" 71,9 70,19 4,06 dd (3,6, 1,8) 3,881 m
3 72,2 70,31 3,55 3,6742
4 73,86 71,75 3,50 3,318°
5 69,7 70,04 3,57 3,423P
6" 18,00 17,71 1,23 d (6,6) 1,135 d (6,2)
2"-0O-
cinnamoyl
I 168,8 | 165,81 - -
2 115,1 | 114,35 6,37 d (15,6) 6,396 d (16,0)
3 146,9 | 144,98 7,71 d (15,6) 7,603 d (16,0)
4 127,0 | 125,12 - -
5" 131,2 | 130,25 7,72d (7,5) 7,541d (8,6)
6" 116,9 | 115,86 6,85d (7,5) 6,799 d (8,6)
7 161,8 | 159,86 - -
8" 116,9 | 115,86 6,85d (7,5) 6,799 d (8,6)
9 131,2 | 130,25 7,72d (7,5) 7,541d (8,6)

2. 150 MHz, CD3OD ®: 125 MHz, DMSO-ds ©: 600 MHz, CDsOD ¢ 500 MHz,
DMSO-ds

TLTK: Yang S., Liu W., Lu S, Tian Y. Z,, Wang W. Y., Ling T.J., Liu R. T.
(2016), “A novel multifunctional compound Camellikaempferoside B decreases Ap
production, interferes with Ap aggregation, and prohibits Ap-mediated
neurotoxicity and neuroinflammation”, ACS Chem. Neurosci., 7, pp. 505-518.
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x10 4

- Scan (rt: 1.114 min) TTPTT_AHL13_neg.d
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Hinh P4.2.1b. Phé HR-ESI-MS cua hop chat AHL15 (1)
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AHL15-DMSO-C13CPD
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AHITLI S — DMSO — HMBC
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Hinh P4.2.1f. Phd HMBC cua hop chat AHL15 (1)
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AHL15-DMSO-ROESY
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Hinh P4.2.1h. Phé NOESY cua hop chit AHL15 (1)

x10 4 |- Scan (it: 1.270 min) TTT_WAM11.5_neg.d
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Hinh P4.2.2b. Phé HR-ESI-MS cua hop chait WAM11.5 (2)
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Sample name: WAMI1.5.qgd

Data file: DAGCMS DATA\WAM\WAMI 1.5.qgd

Date: 13/May/2022
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Chromatogram WAM DAGCMS DATA\AWAM\WAM1 1.5.qgd

5/13/2022 09:11:45

intensity
1000000 31,000,000
950000
900000
850000 -
800000
750000 4
700000
E 5
650000 3
600000
5500004
500000
450000
400000
3500004
300000
250000
200000
150000
100000
500007 TIC*1.00
0 ok sl
5.0 10.0 20.0 30.0 40.0 45.0
min
Method Method
[Comment] [Comment]
==== Analytical Line ] === ==== Analytical Line | ===
[GC-2010] [GCMS-QP2010 Plus]
Column Oven Temp. :80.0°C IonSourceTemp :230.00 °C
Injection Temp. :220.00 °C Interface Temp. :280.00 °C
Injection Mode :Splitless Solvent Cut Time :4.50 min
Sampling Time :1.00/min Detector Gain Mode  :Relative
Flow Control Mode :Linear Velocity Detector Gain :0.00kV
Pressure :80.8 kPa Threshold :100
Total Flow :16.2 mL/min
Column Flow :1.20 mL/min [MS Table]
Linear Velocity :40.3 cm/sec -Group | -Event 1--
Purge Flow :3.0 mL/min Start Time :5.00min
Split Ratio :10.0 End Time :48.00min
High Pressure Injection :OFF ACQ Mode :Scan
Carrier Gas Saver :OFF Event Time :0.50sec
Oven Temp. Program Scan Speed <1000
Rate Temperature(°C) Hold Time(min) Start m/z :40.00
- 80.0 200 End m/z :500.00
10.00 180.0 2.00
2.00 2200 5.00 Sample Inlet Unit GC
5.00 240.0 5.00
[MS Program]
< Ready Check Heat Unit > Use MS Program OFF
Column Oven < Yes
SPL1 : Yes
MS : Yes
< Ready Check Detector(FTD) >
< Ready Check Baseline Drift >
< Ready Check Injection Flow >
SPLI Carrier : Yes
SPL1 Purge : Yes
< Ready Check APC Flow >
< Ready Check Detector APC Flow >
External Wait :No
Equilibrium Time :1.0 min
[GC Program]

1/2

Hinh P4.2.2i. Sic ky ¢ GC cua monosaccarit cua hop chat WAM11.5 (2)
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DAGCMS DATAWAML-Rha gad
Chromatogram L-Rha DAGCMS DATAWAMIL-Rha.qed
Intensity
2000000 2,000,000 TIC
1500000 B
:
ol
1000000+
500000
0 L Y - & i A PR
T s o e L o e e L o e .
50 100 200 300 400 450
min
Peak Report TIC
Peak#  RTime  ITime  FTime Area  Area% Height Heigt% A Mark Name
I 19843 19450 19933 17751312 10000 1199767 10000 1479 L-Rha
17751312 10000 1199767 100.00
Hinh P4.2.2k. Sac ky d6 GC cua L-rhamnose
DAGCMS DATAWAM(Gal ggd
Chromatogram Gal D:\GCMS DATA\WWAM\Gal.qed
Intensity
1000000 (1,000,000 TIC
50000 [
! T ' \""'A‘\gflu\ ‘\'A
50 100 200 300 400 450
min
Peak Report TIC
Peakt  RlTime [Time  FETime Area  Area% Height Height% ~ AM Mark Name

1 BOT 085 818 3810562 10000 50936 10000 757 Gal
3810562 10000 502936 100.00

Hinh P4.2.2l. Sic ky d¢6 GC cua D-galactose



151
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AHL4-CDC13-1H
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AHL19-MeOCD-1H
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Ent-Kaur-16-en-19-oic-acid (BA1)

Bang P4.2.16. Dit lidu phé *H-NMR (500 MHz, CDCls) va *C-NMR (125 MHz,

HoOOC"

Hinh P4.2.16a. CAu tric hoa hoc caa hop chat BA1 (16)

CDCls) cua hop chat BAL va TLTK

C sCab oCac SH 24 Mult., dH &€ Mult. (TLTK),
[TLTK] (J tinh theo Hz) (J tinh theo Hz)
1 40,6 40,7
2 19,1 19,1
3 37,7 37,9
4 43,8 43,9
5 57,5 57,0
6 21,8 21,8
7 41,2 41,3
8 44,2 44,2
9 55,1 55,1
10 39,1 39,6
11 18,4 18,4
12 33,1 33,1
13 43,7 43,6 | 2,64 (1H, brs, H-13) 2,50 (1H, brs, H-13)
14 39,6 39,7
15 48,9 49,0
16 155,8 155,9
4,80 (1H, s) 4,66 (1H, s)
17 1030 1030 4,74 (1H, s) 4,60 (1H, s)
18 28,9 28,9 |1,24 (3H, s, H-18) 1,11 (3H, s)
19 185,0 182,2
20 15,5 156 | 0,95(3H,5s) 0,88 (3H, s)

a: CDCIS3, P: 100 MHz, ¢ 125 MHz, 9: 500 MHz, ¢: 400 MHz

TLTK: Jung H. A, Lee E. J., KimJ. S., Kang S. S., Lee J. H., Min B. S., Choi J. S.
(2009), “Cholinesterase and BACE]1 inhibitory diterpenoids from Aralia cordata”,
Arch. Pharm. Res., 32, pp. 1399-1408.
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Hinh P4.2.17a. CAu tric héa hoc caa hop chat BA2 (17)
Bang P4.2.17. Dit liéu phd H (500 MHz) va 3C-NMR cua hop chat BA2 trong

CDClzva TLTK

C

(Mult., J Hz)

SH?

SHP
(Mult., J Hz) [TLTK]

3,52 (1H, m)

3,51 (1H, m)

5,34 (1H, br d, J = 4,5 Hz), 5,35 (1H, ddd, 5,3, 2,2, 1,4 Hz),

O INO|OIBWIN|F-

[{e]

10

11

12

13

14

15

16

17

18

0,68 (3H, 3)

0,68 (3H, 3)

19

1,01 (3H, 5)

1,01 (3H, 5)

20

21

0,92 (3H, d, J = 6,5 Hz)

0,92 (3H, d, J = 6,4 Hz)

22

23

24

25

26

0,80 (3H, d, J =6,5 Hz)

0,81 (3H, d, J = 6,5 Hz)

27

0,83 (3H, d, J=7,0 Hz)

0,83 (3H, d, J= 6,4 Hz)

28

29

0,84 (3H, t, J=7,5 Hz)

0,85 (3H, t, J= 7,5 Hz)

3. CDCls, 500 MHz ®: CDCls

TLTK: Sosinska E., Przybylski R., Hazendonk P., Zhao Y. Y., Curtis J. M. (2013),
“Characterisation of non-polar dimers formed during thermo-oxidative degradation
of B-sitosterol”, Food Chemistry, 139, pp. 464-474.
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Scopoletin (BA3)

Hinh P4.2.18a. CAu tric h6a hoc cua hop chat BA3 (18)

Bang P4.2.18. Dit liéu phd *H-NMR (500 MHz, CDsOD) va 1*C-NMR (125 MHz,
CDs0D) cua hop chat BA3 va TLTK

c 5e 8Cb 6HC 6Hd
[TLTK] | (mult., J in Hz) (mult., J in Hz) [TLTK]
2 164,0 164,0
3 112,6 1126 |6,21 (1H,d,J=9,6 Hz) 6,20 (1H, d, J = 9,6 Hz)
4 146,1 146,1 |7,86 (1H,d, J=9,6 Hz) 7,85 (1H, d, J =9,6 Hz)
4a 112,6 112,5
5 1100 | 110,0 |7,11 (1H,s) 7,11 (1H, s)
6 147,1 147,1
7 153,0 152,9
8 1040 | 1040 |6,78 (1H,s) 6,77 (1H, s)
8a 1514 151,4
OMe | 56,8 | 56,8 |3,92(s) 3,91 (s)

a- 125 MHz, CD:OD P: CDs0OD ¢: 500 MHz, CDsOD ¢ CDs0D
TLTK: Adfa M., Yoshimura T., Komura K., and Koketsu M. (2010), “Antitermite
activities of coumarin derivatives and scopoletin from Protium javanicum Burm.

f.”, Journal of chemical ecology, 36, pp. 720-726.

Sumaresinolic acid (BA4)

=M o
Hinh P4.2.19a. CAu tric héa hoc cua hop chat BA4 (19)
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Bang P4.2.19. Bang dix liéu phd 'H-NMR (600 MHz, CDCls) va 3C-NMR (125
MHz, CDCls) cua hop chat BA4 va TLTK

C 35¢ [TLTK] b §c b.d 5., Mult., (J tinh theo Hz)
1 40,7 40,6

2 26,7 27,3

3 78,8 79,1 3,15, dd, 10,8, 5,4 Hz
4 39,4 39,6

5 56,0 55,7 0,74, brs

6 67,6 68,7 4,54, brs

7 40,3 40,5

8 38,4 38,4

9 48,0 48,0

10 36,4 36,5

11 23,1 23,3

12 122,6 122,9 5,33,1, 3,6 Hz
13 143,1 142,8

14 42,1 42,3

15 27,1 27,6

16 22,8 23,0

17 46,4 46,5

18 41,3 41,1 2,84, dd, 13,8, 3,6 Hz
19 47,5 45,9

20 30,9 30,9

21 33,6 33,9

22 32,5 32,3

23 27,1 27,9 1,08, s

24 16,3 17,1 1,18, s

25 16,0 16,9 1,30, s

26 17,4 18,3 1,08, s

27 25,1 25,9 1,10, s

28 180,7 182,2

29 32,2 33,1 0,90, s

30 26,6 23,5 0,93, s

3: Do trong CD30D, ®: Do trong CDCls, ¢: 600 MHz, ¢: 125 MHz

TLTK: Calderon A. L., Simithy J., Quaggio G., Espinosa A., Lopez-Pérez J. L.,
Gupta, M. P. (2009), “Triterpenes from Warszewiczia coccinea (Rubiaceae) as
inhibitors of  acetylcholinesterase”, Nat. Prod. Comm., 4(10),

1934578X0900401002.
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Hinh P4.2.20a. CAu tric héa hoc cua hop chat BA7 (20)

Bang P4.2.20. S liéu phd *H-NMR (600 MHz, DMSO-ds) va 3C-NMR (125

MHz, DMSO-ds) cuia hop chat BA7 va TLTK

Vi tri H 13C BCA[TLTK]
1 36,8 36,7
2 29,2 29,2
3 | 3,44 (1H, m) 76,9 76,8
4 2,36 (1H, dd, J = 10 Hz) 38,3 38,2

2,12 (1H, m)
5 140,6 140,2
6 | 5,34 (1H, br) 121,1 121,1
7 31,4 31,3
8 31,3 31,3
9 49,6 49,5
10 36,2 36,1
11 20,5 20,5
12 39,2 39,1
13 41,8 41,8
14 56,1 56,1
15 23,8 23,8
16 277 27,7
17 55,4 55,5
18 | 0,64 (3H, s) 11,7 11,6
19 | 0,95 (3H, s) 19,0 19,0
20 35,4 35,4
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Vi tri H 3C BCA[TLTK]
21 0,90 (3H,d,J=6,5Hz) 18,6 18,1
22 33,3 33,3
23 25,4 25,4
24 45,1 45,1
25 28,7 28,6
26 |0,79(3H,d,J=7,0Hz) 18,9 18,6
27 |0,81(3H,t,J=7,0Hz) 19,6 19,6
28 22,6 22,5
29 10,82(3H,t,J=7,0Hz) 11,6 11,6

D-Glu
1’ 4,21 (1H,d,J=8Hz) 100,8 100,8
2> 12,89 (1H,t, J=8Hz) 73,4 73,4
3> |3,12(1H, d,J =8.5 Hz) 76,7 76,6
4> | 3,01-3,08 (2H, m) 70,1 70,0
5’ 76,7 76,4
6> |3,63(1H,d,J=12Hz2) 61,1 61,0

3,40 (1H, m)

2: Po phd trong DMSO-d6, 500 MHz

TLTK: Faizi S., Ali M., Saleem R., Irfanullah and Bibi S. (2001), “Complete H

and BC-NMR assignments of stigma-5-en-3-O-b-glucoside and its acetyl

derivative”, Magn. Reson. Chem., 39, pp. 399-405.

Betulin (BA15)

Hinh P4.2.21a. Céu tric hoa hoc cia hop chat BA15 (21)




170

Bang P4.2.21. Dit liéu phd *H-NMR (600 MHz, CDCl3) va 3C-NMR (125 MHz,
CDCls) cua hop chat BA15 va TLTK

C d0C?[TLTK] SCb: ¢ SHP 4 Mult., (J tinh theo Hz)

1 38.7 38,7

2 27,4 27,4

3 79,0 79,0 3,19 (dd, J =4,8; 12,6 Hz)

4 38,9 38,9

5 55,3 55,3 0,68, m

6 18,3 18,3

7 34,3 34,2

8 40,9 40,9

9 50,4 50,4

10 37,2 37,2

11 20,9 20,8

12 25,2 25,2

13 37,3 37,3

14 42,7 42,7

15 27,1 27,1

16 29,2 29,2

17 47,8 47,8

18 48,8 48,8

19 47,8 47,8

20 150,5 150,5

21 29,8 29,8

22 34,0 34,0

23 28,0 28,0 0,97, s

24 15,4 15,3 0,76, s

25 16,1 16,1 0,82, s

26 16,0 16,0 0,98 s

27 14,8 14,8 1,02s

28 60,6 60,5 3,79 (1H, d, J = 10,8 Hz)
3,33 (1H, d, J =10,8 Hz)

29 109,7 109,7 4,68 (1H, br s)

4,58 (1H, brs)
30 19,1 19,1 1,68, s

3 Po trong CDCls, ®: Do trong CDCls, ¢ 600 MHz, 9: 125 MHz

TLTK: Vu V. N., Nguyen T. H., Pham T. H., Vu T. H., Le N. T., Nguyen X. N.,
Pham V. C., Nguyen Q. V. (2022), “Triterpenes from the stems and leaves of
Myxopyrum smilacifolium (Wall.) Blume”, Journal of analytical sciences, 28 (4),

pp. 1-6.
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Betulinic acid (BA16)

Hinh P4.2.22a. Céu tric hoa hoc cia hop chat BA16 (22)

Bang P4.2.22. S liéu phd tH-NMR (600 MHz, DMSO-ds) va *C-NMR (125 MHz,
DMSO-ds) cua hop chat BA16 va TLTK

IH-NMR
C |'H-NMR G 13C 13C (TLTK)
1 38,0 38,7
2 271 276
3 [2,98-2,93 (m) 2,95 (m) 76,8 772
4 38,5 38,9
5 54,9 55,3
6 18,0 18,4
7 33,9 34,4
8 40,3 40,7
9 49,9 50,4
10 36,7 37,2
11 20,5 20,9
12 251 255
13 37,6 38,0
14 42,0 42,5
15 29,2 29,7
16 31,7 32,2
17 55,4 55,9
18 48,6 48,9
19 46,6 47,1
20 150,3 150,8
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IH-NMR
C [!H-NMR ALTK) 13C 13C (TLTK)
21 30,1 30,5
22 36,3 36,8
23 | 0,87 (s) 0,86 (3) 28,1 28,6
24 | 0,65 (5) 0,64 (s) 158 16,3
25 | 0,87 (s) 0,85 (s) 15,7 16,2
26 | 0,76 (s) 0,75 (s) 15,9 16,4
27 10,93 (s) 0,92 (s) 14.4 148
28 177,2 177,7
4,69 (1H, Brs) 4,68 (1H,d, = 2,0)
29 4,56 (1H, br s) 4,55 (1H, br s) 1096 1101
30 | 1,64 (s) 1,64 (s) 18,9 19,4

TLTK: Jalil J., Sabandar C. W., Ahmat N., Jamal J. A., Jantan |., Aladdin N.,
Muhammad K., Buang F., Mohamad H. F. and Sahidin 1. (2015), “Inhibitory effect
of triterpenoids from Dillenia serrate (Dilleniaceae) on prostaglandin E2 production

and quantitative HPLC analysis of its koetjapic acid and betulinic acid contents”,

Molecules, 20, pp. 3206-3220.
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BA7-DMSO-1H

/1 A

Hinh P4.2.20b. Phd 1H NMR ctia hop chat 20 (BA?)
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Hinh P4.2.21b. Ph6 'H-NMR cua hop chat 21 (BA15)
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206.93
50.48

T T T T
220 200 180 160 140 120 100 80 60 40 20 0 ppm

Hlnh P4.2.21c. Pho 3C-NMR cua hop chat 21 (BA15)

JLW

mﬂ rs‘gk |'§§., HEEEEE

o =
& SN @AM T AT CMUeETMENOW cComMdoNaD
- ShSNermomnnma CHOTNASANMMODBE - DO e
B L0 0erLUNOaeO D mmea O o o®o 0o o cowwmwa
~ AR OunOTTIISSTTIoOSOMMMMOMmm 000N
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

Hinh P4.2.22c. Pho 3C-NMR cua hop chat 22 (BA16)



177

28-nor-Urs-12-ene-34,17p-diol (AG2)

Hinh P4.2.23a. CAu tric hoéa hoc cua hop chit AG2 (23)

Bang P4.2.23. Dit liéu pho *H (600 MHz) va 3C-NMR (125 MHz) cua hop chat
AG2 trong CDClzva TLTK

C oC? 5CP oH ¢ (Mult., J Hz) SH 9(Mult., J Hz)
[TLTK] [TLTK]
38,77 38,8
27,24 27,3
79,00 79,0 3,23 (1H, dd, 11,4,5,4 | 3,23 (1H, dd, 10,7, 4,6
Hz) Hz)
4 38,67 38,7
5 55,24 55,5
6 18,32 18,3
7 33,01 33,0
8 39,84 39,8
9 47,62 47,6
10 36,99 37,0
11 23,58 23,6
12 127,80 127,8 5,30 (1H, t, 4,2 Hz) 5,29 (1H, t, 3,6 Hz)
13 138,00 138,0
14 41,88 41,9
15 26,00 26,0
16 28,44 28,4
17 72,10 72,1
18 60,60 60,6
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C 5C? 5CP SHC (Mult., J Hz) 5H 9(Mult., J Hz)
[TLTK] [TLTK]

19 | 39,28 39,3

20 | 41,56 41,6

21 | 32,33 32,3

22 | 40,41 40,4

23 | 28,16 28,2 | 1,00 (3H,s) 1,00 (3H, s)

24 | 15,62 156 | 0,80 (3H, s) 0,79 (3H, s)

25 | 20,70 20,7 | 0,95 (3H,s) 0,93 (3H, s)

26 | 1713 171 |0,99 (3H, s) 0,99 (3H, s)

27 | 23,05 230 | 1,08(3H,s) 1,08 (3H, s)

28

29 | 17,29 173 |0,83(3H,d,6,0Hz) | 0,82 (3H, d, 6,44 Hz)

30 | 15,49 155 |0,93(3H,d,6,0Hz) | 0,94 (3H, d, 5,58 Hz)

3. CDCl3, 100 MHz ®: CDCls3,125 MHz ¢: CDCls, 600 MHz 9 CDCls, 400 MHz
TLTK: Benyahia S., Benayache S., Benayache F., Leon F., Quintana J., Lopez M.,
Hernandez J. C., Bermejo J. F. E. (2005), "Cladocalol, a pentacyclic 28-nor-
triterpene from Eucalyptus cladocalyx with cytotoxic activity", Phytochemistry, 66,
pp. 627-632.

Micromeric acid (AG3)

Hinh P4.2.24a. CAu tric hoa hoc cua hop chat AG3 (24)
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Bang P4.2.24. Dit liéu ph6 *H (600 MHz) va 13C-NMR (125 MHz) cua hop chat
AG3 trong DMSO-ds va TLTK

C aCe SCP oH°® oH°®
[TLTK] (Mult., J Hz2) (Mult., J H2) [TLTK]

1 39,9 39,0

2 28,5 27,0

3 80,3 77,0 |3,01 (1H, m) 3,23 (1H, dd, 10,7, 4,6 Hz)

4 39,9 38,7

5 56,7 54,9

6 18,3 18,1

7 34,2 32,7

8 40,7 40,0

9 48,8 47,2

10 38,2 36,7

11 24,6 22,2

12 127,7 125,1 |5,16 (1H, t, 3,6 Hz) 5,34 (1H, t, 3,6 Hz)

13 138,0 138,0

14 43,3 41,8

15 29,1 27,6

16 25,6 24,6

17 48,0 47,1

18 56,1 54,6

19 38,7 36,6

20 152,8 153,0

21 33,5 31,8

22 40,1 38,3

23 29,4 28,6 0,93 (3H, s) 1,00 (3H, s)

24 16,9 16,1 0,68 (3H, s) 0,79 (3H, s)

25 16,6 15,3 ]0,89 (3H, s) 0,94 (3H, s)

26 18,3 17,0 10,74 (3H, s) 0,78 (3H, s)

27 24,6 23,2 11,09 (3H, s) 1,16 (3H, s)

28 177,8 177,8

29 17,3 16,1 |0,93 (3H, d, 6,6 Hz) 1,03 (3H, d, 6,2 Hz)

30 106,5 104,8 |4,67 and 4,57 (each 1H, brs) |4,70 and 4,65 (each 1H, br s)

3 CD30D, 150 MHz °: DMSO-ds, 125 MHz ¢ DMSO-ds, 600 MHz % CD30D, 600 MHz
TLTK: Altinier G., Sosa S., Aquino R. P., Mencherini T., Loggia R. D., Tubaro A.
(2007), "Characterization of topical antiinflammatory compounds in Rosmarinus

officinalis L.", J. Agri. Food Chem., 55, pp. 1718-1723.




23-Hydroxy ursolic acid (AG28)

Hinh P4.2.25a. CAu tric héa hoc cua hop chat AG28 (25)
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Bang P4.2.25. Di liéu phd *H (600 MHz ) va 1*C-NMR (125 MHz) cua hop chat
AG28 trong CD3OD va TLTK

5C? 5CP 5C° SH? OH"
C (Mult., J Hz)
[TLTK1] | [TLTK2] (Mult., J HZ) Tl

1 | 390 382 | 396

> | 277 268 | 274

3 | 735 771 | 740 3.55 (1H, m) 3.62 (1H, 1, 7.2 H2)
4 | 429 16 | 433

5 | 486 497 | 495

6 | 186 184 | 191

7 | 333 327 | 338

8 | 400 394 | 407

o | 481 475 | 484

10 | 372 368 | 37.8

11 | 237 21 | 243

12 | 1255 | 1257 | 1267 | 514 (1H.t 3.6 Hz) | 524 (1H. 1, 3.2 H2)
13 | 1394 | 1379 | 1398

14 | 426 419 | 432

15 | 288 279 | 292

16 | 250 232 | 254

17 | 481 478 | 488

18 | 536 527 | 545 | 213 (1H,d, 108 Hz) | 217 (1H, d, 11,0 HZ)
19 | 396 388 | 405

20 | 395 390 | 404

21 | 312 305 | 318
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5C? scb | sce SH OH"
C (Mult., J Hz)
[TLTK1] | [TLTK2] (Mult., J Hz) [TLTK2]
22 37,5 36,6 38,2
23 67,9 72,2 67,4 3,53 (1H, d, 10,8 Hz) 3,71 (1H,d, 11,2
3,45 (1H, d, 10,8 Hz) Hz)
3,41 (1H, d, 10,8 Hz)
24 13,2 11,3 12,8 0,63 (3H, s) 0,78 (3H, s)
25 16,2 15,8 16,4 0,92 (3H, s) 0,95 (3H, s)
26 17,6 17,0 17,9 0,81 (3H, s) 0,87 (3H, s)
27 23,9 23,5 24,1 1,04 (3H, s) 1,06 (3H, s)
28 180,7 178,1 175,4
29 17,6 17,0 17,6 0,81 (3H,d, 6,6 Hz) | 0,84 (3H, d, 6,2 Hz)
30 21,4 21,1 21,6 0,89 (3H,d,7,2Hz) | 0,92 (3H,d, 7,2 Hz)

2 pyridine-ds,150 MHz °: CDCl3,100 MHz ¢ CDsOD, 125 MHz, ¢ CDsOD, 600
MHz , & CDCls, 400 MHz

TLTK: 1. An R. B., Na M. K., Min B. S., Lee H. K., Bae K. H. (2008), "Anti-
complement activity of triterpenoids from the whole plant of Patrinia
saniculaefolia”, Nat. Prod. Sci., 14, pp. 249-253.

2. Bano Z., Begum S., Ali S. S., Kiran Z., Siddiqui B. S., Ahmed A., ... and Jabeen
A. (2022), "Phytochemicals from Carissa carandas with potent cytotoxic and anti-

inflammatory activities"”, Natural Product Research, 36(6), pp. 1587-1592.

Euscaphic acid (AG7)

Hinh P4.2.26a. CAu tric héa hoc cua hop chat AG7 (26)




182

Bang P4.2.26. Dit liéu ph6 *H (600 MHz) va 13C-NMR (125 MHz) cua hop chat

AG7 trong DMSO-ds va TLTK

C 5Ca 5CP I E 5H d
[TLTK] (Mult., J Hz) (Mult., J Hz) [TLTK]

1 41,3 41,4

2 65,8 64,7 3,77 (1H, m) 3,95 (1H, m)

3 78,7 77,9 3,15 (1H, d, 1,2 H2) 3,35, m

4 38,1 38,0

5 47,9 47,6

6 17,9 17,7

7 32,7 32,6

8 39,9 39,5

9 46,8 46,5

10 | 380 37,8

11 | 233 23,1

12 | 1280 | 1267 5,17 (1H, br s) 5,32 (1H, t, 4,0 Hz)

13 | 1387 | 1386

14 | 416 41,6

15 | 27,9 28,0

16 | 252 25,2

17 | 473 46,9

18 | 537 53,2

19 | 722 71,6

20 | 411 41,2

21 | 257 25,9

22 | 376 37,3

23 | 2872 28,9 0,88 (3H, s) 1,01 (3H, s)

24 | 211 21,8 0,68 (3H, s) 0,81 (3H, s)

25 | 155 16,1 0,78 (3H, s) 0,89 (3H, s)

26 | 16,1 16,6 0,88 (3H, s) 1,01 (3H, s)

27 | 235 24,1 1,29 (3H, s) 1,37 (3H, s)

28 | 180,9 | 179,0 - -

29 | 259 26,4 1,08 (3H, s) 1,22 (3H, s)

30 | 153 16,3 0,84 (3H, d, 7,8 Hz) 0,95 (3H, d, 5,2 H2)

& CD30D,100 MHz ®: DMSO-dg, 125 MHz ¢ DMSO-ds, 600 MHz % CDsOD, 400 MHz
TLTK: Yuan C., Huang L., Suh J. H., Wang Y. (2019), "Bioactivity-guided
isolation and identification of antiadipogenic compounds in Shiya tea (Leaves of
Adinandra nitida)", J. Agric. Food Chem., 67, pp. 6785-6791.
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Pomolic acid (AG8)

Hinh P4.2.27a. Cau truc hoa hoc cua hop chat AG8 (27) ,
Bang P4.2.27. Dit liéu phé *H (600 MHz) va 13C-NMR (125 MHz) cua hop chat
AG8 trong CD3OD va TLTK

C oC? [TLTK] 3CP SH ¢ (Mult., J Hz)
1 39,1 39,8

2 29,5 27,9

3 78,4 79,8 3,18 (1H, d, 11,5, 3,5 Hz)
4 39,5 39,9

5 56,1 56,7

6 19.1 19,6

7 33,8 34,2

8 40,5 41,1

9 48,0 48,3

10 37,5 38,1

11 24,2 24,6

12 128,2 1295 5,30 (1H, t, 3,5 Hz)
13 140,1 140,0

14 42,3 42,6

15 30,1 29,6

16 26,5 26,6

17 48,5 48,8

18 54,8 55,1

19 72,9 73,6

20 42,5 43,1

21 27,1 27,3

22 38,6 39,0

23 28,9 28,7 1,21 (3H, s)

24 15,7 158 0,80 (3H, 5)

25 16,7 16,3 0,82 (3H, )

26 17,4 17,5 0,98 (3H, 5)

27 24,9 24,8 1,35 (3H, s)

28 180,9 182,3 -

29 27,3 27,1 1,00 (3H, s)

30 16,9 16,6 0,95 (3H, d, 7,0 Hz)

3: CD30D, 75 MHz P: CD3;0D, 125 MHz ¢: CDs;0D, 600 MHz

TLTK: Thuong P. T., Jin W., Lee J., Seong R., Lee Y. M., Seong Y., Song K., Bae
K. (2005), "Inhlbltory effect on TNF-a- mduced IL-8 productlon in the HT29 ceII of
constituents from the leaf and stem of Weigela subsessilis™, Archives of pharmacal
research, 28, pp. 1135-1141.
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3, 13-Dihydroxy ursolic acid 28,13-olide (AG10)

Hinh P4.2.28a. CAu tric héa hoc cua hop chat AG10 (28)

Bang P4.2.28. Dit licu phd H (500 MHz) va *C-NMR (125 MHz) ctia hop chét

AG10 trong CDCIl3va TLTK

C | SC2[TLTK]| oCP SHE (Mult., J Hz) SHY (Mult., J Hz) [TLTK]
1 38,2 38,3

2 27,0 27,0

3 78,7 78,7 |3,21,1H,dd, 11,5 Hz, 5Hz | 3,19, 1H, dd, 10 Hz, 6 Hz
4 38,9 38,9

5 54,7 54,8

6 17,6 17,7

7 31,2 31,2

8 41,9 41,9

9 53,0 53,0

10 36,3 36,4

11| 1287 128,8 | 5,53, 1H, dd, 10,4 Hz; 3 Hz | 5,51, 1H, dd, 10 Hz; 2,8 Hz
12| 1334 133,4 5,95, 1H, d, 10 Hz 5,95, 1H, d, 10,4 Hz

13 89,6 89,6

14 41,6 41,7

15 25,5 255

16 22,7 22,8

17 45,0 45,1
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C [SCA[TLTK]| oCP SH (Mult., J Hz) SHY (Mult., I Hz) [TLTK]
18 60,5 60,6

19 38,1 38,1

20 40,2 40,3

21 30,8 30,8

22 31,3 31,3

23 27,7 277 0,99 (3H, s) 0,98 (3H, s)

24 14,9 14,9 0,78 (3H, s) 0,78 (3H, s)

25 17,8 17,8 0,91 (3H, 5) 0,90 (3H, s)

26 18,8 18,9 1,05 (3H, 5) 1,05 (3H, 5)

27 16,0 16,1 1,16 (3H, s) 1,15 (3H, s)

28 | 1798 179,8 - -

29 17,8 17,9 1,00 (3H, d, 6,5 Hz) 0,99 (3H, d, 6,4 Hz)
30 19,1 19,1 0,94 (3H, d, 6,5 Hz) 0,92 (3H, d, 6,4 Hz)

3. CDClI3,150 MHz °: CDCls, 125 MHz ¢: CDCls, 500 MHz ¢ CDCls, 600 MHz
TLTK: Abdel-Monem A. R., Kandil Z. A., Abdel-Naim A. B., Abdel-Sattar E.
(2015), "A new triterpene and protective effect of Periploca somaliensis Browicz
fruits against CCl4-induced injury on human hepatoma cell line (Huh7)", Natural
Product Research, 29(5), pp. 423-429.

Oleanolic acid (AG15)

Hinh P4.2.29a. CAu triic ha hoc ciia hop chat AG15 (29)
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Bang P4.2.29. Dit liéu ph *H (500 MHz) va 13C-NMR (125 MHz) cua hop chit
AG15 trong CDCls va TLTK

C oC? 5CP oH® (Mult., J Hz) SHY (Mult., J Hz)
[TLTK] [TLTK]

1 38,9 38,4

2 27,9 27,2

3 79,7 79,0 3,21, 1H, dd, 11,0, 3,5 Hz | 3,19, 1H, dd, 11,3, 4,5
Hz

4 39,8 38,8

5 56,7 55,3

6 19,5 18,3

7 34,0 32,7

8 40,5 39,3

9 49,3 47,7

10 38,2 37,1

11 24,5 23,0

12 123,6 122,7 5,29, 1H, brs 527,1H, brt, 3,2 Hz

13 145,2 143,6

14 429 41,7

15 28,8 27,7

16 24,0 23,4

17 47,6 45,9

18 42,7 41,1 2,83, 1H, dd, 5,0, 10 Hz | 2,88, 1H, dd, 13,7, 3,7
Hz

19 47,2 46,5

20 31,6 30,7

21 34,9 33,8

22 33,8 32,5

23 28,7 28,1 0,99 (3H, s) 1,00 (3H, s)

24 16,3 15,6 0,75 (3H, s) 0,81 (3H, s)

25 15,9 15,3 0,93 (3H, s) 0,97 (3H, s)

26 17,7 17,1 0,77 (3H, s) 0,85 (3H, s)

27 26,4 25,9 1,13 (3H, s) 1,19 (3H, s)

28 177,9 181,9 - -

29 33,6 33,1 0,90 (3H, s) 0,93 (3H, s)

30 24,0 23,6 0,92 (3H, s) 0,97 (3H, s)

3. CDClI3 P: CDCls, 125 MHz ¢: CDCls, 500 MHz ¢ CDCls

TLTK: Acebey-Castellon I. L., Voutquenne-Nazabadioko L., Doan T. M. H., Roseau
N., Bouthagane N., Muhammad D., Lavaud, C. (2011), “Triterpenoid saponins from
Symplocos lancifolia”, Journal of Natural Products, 74(2), pp. 163-168.
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(3S, 5R, 6S, 9R)-Megastigmane-3,9-diol (AG18)
OH

HO\\\ ' 1y
Hinh P4.2.30a. CAu tric héa hoc cua hop chat AG18 (30)

Bang P4.2.30. Dit liéu pho *H (600 MHz) va 13C-NMR (125 MHz) cta hop chat
AG18 trong CDClsva TLTK

C | oC[TLTK] 5CP 5H ¢ (Mult., J H2)
1 35,9 359

2 51,0 51,1

3 66,9 66,9 3,75, m

4 45,7 45,7

5 33,6 33,6

6 52,6 52,6 0,55, ddd, J= 11,4, 5,4, 1,8 Hz
7 25.0 25,0

8 41,6 41,6

9 68,7 68,7 3,75, m

10 234 234 1,20,d, J = 6,0 Hz
11 21,0 21,0 0,81, s

12 30,7 30,7 0,94, s

13 20,9 20,9 0,96, d, J = 6,6 Hz

a: CDCls, °: CDClg, 125 MHz ¢: CDCls, 600 MHz

TLTK: Skouroumounis G. K., Gunata Y. Z., Baumes R. L. (2000), “Isolation of two
megastigmane-3,9-diol glucosides from Shiraz leaves”, J. Essen. Oil Res., 12, pp.
653-660.




Syringaresinol (AG21)

MeO

HO

188

OMe

Hinh P4.2.31a. CAu tric héa hoc caa hop chat AG21 (31)

Bang P4.2.31. Dit liéu pho *H (500 MHz) va 3C-NMR (125 MHz) cua hop chat
AG21 trong CD30D va TLTK

C 5C? 5CP SHE (Mult., J Hz) SHY (Mult., J Hz)
[TLTK] [TLTK]
1,1 132,7 | 1342
2,2 1052 | 1049 6,76 (2H, 5) 6,97 (2H, s)
3,3 1498 | 1493
4,4 1377 | 136,2
5,5 1498 | 1493
6,6' 1052 | 104,9 6,76 (2H, s) 6,97 (2H, 5)
7.7 87,1 84,5 | 4,99 (2H,d, J=45Hz) | 4,99 (2H, d, J = 3,8 Hz)
8, 8 55,2 55,4 2,32 (2H, m) 2,33 (2H, m)
9,9 72,5 61,8 | 3,73 (2H,dd,50; 11,5 Hz) 4,39 (2H, m)
3,65 (2H, dd, 5,0; 11,5 Hz) | 4,07 (2H, dd, 6,8; 9,1 Hz)
4xOMe | 56,9 56,8 3,88 (12H, 5) 3,82 (12H, 5)

3: CD30D,125 MHz : CDs0D, 125 MHz ¢:CDs0D, 500 MHz, %: CD30D, 600 MHz,
TLTK: Panyo J., Matsunami K., and Panichayupakaranant P. (2016), "Bioassay-

guided isolation and evaluation of antimicrobial compounds from Ixora megalophylla

against some oral pathogens", Pharmaceutical biology, 54(9), pp. 1522-1527.
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Hinh P4.2.23c. Phd 'H-NMR cua hop chat AG2 (23)
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Hinh P4.2.23d. Pho 3C-NMR cua hop chat AG2 (23)
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Hinh P4.2.24c. Pho 'H-NMR ciia hop chat AG3 (24)
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Hinh P4.2.24d. Phd 3C-NMR cua hop chat AG3 (24)
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Hinh P4.2.25d. Pho 3C-NMR cua hop chat AG28 (25)




191

R MG NG T D ED e E E r M OO L SD W T OR MBS G s MB D D S T £3 M o M@ fa T SR 0D o s
T AR RS e L e r e e R R R S S TN SRR E RS NS E R A EI SRR EER
B ek e A - R R el b Rt it e =

R e i e e s B e e e e e e e e R R T e e e e e T e T

Hinh P4.2.26b. Pho *H-NMR cua hop chat AG7 (26)
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Hinh P4.2.27b. Phd *H-NMR cua hop chat AG8 (27)
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Hinh P3.2.27c. Pho 3C-NMR cua hop chat AGS (27)
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Hinh P4.2.29b. Phé ‘H-NMR cua hop chat AG15 (29)
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Hinh P4.2.30b. Ph6 'H-NMR cuia hop chat AG18 (30)
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Hinh P4.2.30c. Pho 13C-NMR cua hop chit AG18 (30)
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Hinh P4.2.31c. Pho 3C-NMR cua hop chat AG21 (31)
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Phu luc 4.3. Mot s6 hinh anh phan Iap céc hop chat tir ba loai thuoc chi Adinandra

tai vién Héa sinh bién, Vién Han 1am Khoa hoc va Cong nghé Viét Nam.

Hinh P4.3. Hinh anh phan lap cac hop chat tir ba loai thuoc chi Adinandra

A. Mau bot khd; B. Ngadm mau trong MeOH; C. Chiét phan 16p; D. C6 quay cat
dudi dung mai; E. Tra mau trén ban mong; D. Chuan bi dung méi; G. Khai trién ban
mong; H. Phan tich ban moéng sau hién vét; I, K. Sac ky cot; L, M: Cac phan doan
thu duoc sau sic ky cot.
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Phu luc 4.4. Hinh anh TLC st dung trong phan lap mét sé hop chat

ndo it
E

Hinh P4.4. Hinh anh TLC st dung trong phan 1ap mot s hop chat
A: Chit AHL15 (Dibutyldorycnic acid); B: WAM11.5 (Adinanquercetiside); C:

Chat BAS (ursolic acid); D: Chat AG28 (23-hydroxyursolic acid); E: Chat AG19
(isoquercetine).
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Phu luc 5. Thir hoat tinh sinh hoc cac hop chét phan lap tir 14 caa ba loai nghién ciru

Hinh P5. Nudi cdy cac chung vi khuan tir chang goc chuan bi cho thir hoat tinh

khang khuan
A: Vi khuan Citrobacter freundii; B. Vi khuan Escherichia coli; C: Vi khuan
Pseudomonas aeruginosa; D: Vi khuan Staphylococcus aureus; E: Vi khuan

Streptococcus milleri; F: Nudi cdy khuan trén trén dia thach; G: Hoat héa khuan.



DAI HOC THAI NGUYEN CONG HOA XA HOI CHU NGHiA VIET NAM
TRUONG DPAI HQC SU PHAM Doc 1ap - Tu do - Hanh phiic

Thai Nguyeén, ngay 08, thdng 11 nam 2024

BAO CAO VE VIEC BO SUNG, SUA CHU'A LUAN AN TIEN Si THEO NGHI
QUYET CUA HOI PONG PANH GIA LUAN AN CAP TRUONG

Cua nghién ctru sinh: Phé Thi Thay Hang

Dé tai: Nghién ciru dac diém hé gene luc lap va hop chat c6 hoat tinh sinh hoc cua mot

s6 loai Duong dong (Adinandra spp.).

Nganh: Di truyén hoc

Mi sb: 9420121

Ngudi huéng dan: 1. PGS.TS. Nguyén Hiru Quan
2. TS. Nguyén Thj Thu Nga

Can ctr n6i dung nghj quyét. bién ban chi tiét cudc hop Hoi dong danh gia luan
an tién si cép Dai hoc ngay 31 thang 10 nim 2024 thanh lap theo Quyét dinh sé
2692/QD-PHSP, ngay 25 thang 9 nim 2024 cua Hiéu truéng truomg Pai hoc Su
pham. nghién ciru sinh d3 nghién ctru nhirng noi dung quyét nghi va két luan cia hoi
dong déi chiéu vei noi dung luan 4n, t6i xin giai trinh chi tiét cac noi dung sau:
A. CHINH SUA THEO NGHI QUYET CUA HOI PONG
1. Noi dung thir nhat: Lam rd cac vét liéu sir dung trong nghién curu, dac biét la trinh

tr DNA luc lap va mét s trinh tu DNA barcode.

Giai trinh: Luan an da bd sung: “H¢ gene luc lap cua loai 4. bockiana da dugc
Nguyen va cs giai trinh ty nam 2021, tuy nhién chua ¢6 nhitng phén tich sau. chi tiét
vé dic diém cia h¢ gene nay. Do do, pham vi dé taj s& nghién ciru dac diém hé gene
luc lap ciia loai A. bockiana va so sénh véi h¢ gene luc lap cua céac loai khac dé thay
duoc su bao ton va bién ddi trong h¢ gene luc lap cia chi Adinandra” (. 15).

Luan 4n da b sung: “Tur két qua so sanh hé gene luc lap gitra loai 4. bockiana
Vi céc loai khac (4. megaphylla, A. millettii va A. angustifolia) cho thay, trong ving
LSC ¢6 nhiéu bién thé, mot sb gene (matK, rbcL, psad, trnL, ndhK, ndhG) c6 nhiéu sy
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sai khac vé trinh tu nucleotide gitra cac loai. Chinh su sai khac nay la co s¢ dé nhén
dién loai, xac dinh méi quan hé di truyén & cép do phén tir. Do dé, trinh ty day du cua
cac gene matK, trnl va rbel, cia mot s6 loai thudc chi Adinandra (trong d6 ¢o loai A.
bockiana) va mot sb loai trong ho Pentaphylacaceae duoc sir dung dé thiét lap cay
phat sinh chung loai nhim xéc dinh vi tri cua loai 4. bockiana va moi quan hé¢ di
truyén gilta céc loai thudc chi Adinandra, tir 36 dé xuit gene tiém nang lam ma vach
DNA dé nhén dién loai thudc chi Adinandra (tr. 58).

2. Noi dung thi hai: Cung cap thong tin cu thé vé thiét bi phén tich, mé ta cu thé
phuong phap/ki thuat phan tich thay vi chi trich din taj liéu tham khao.

Giai trinh: Luan an da b sung: “Sic ky khi (GC): Sic ky khi dugc thuc hién
trén ¢4t DB-5 (0,32 mm ID x 30 m chiéu dai), cam bién FID, nhiét do cot 210 °C,
nhiét do dau phun 270 °C, nhiét d9 cam bién 300 °C, khi mang He (2 mL/phut). Thiét
bi do pho sic ky khi (GC) 1a may GCMS- -QP2010 Plus (Shimadzu., Nhét Ban) tai Vién
Héa hoc, Vién Han 1am Khoa hoc va Cong nghé Viét Nam™ (tr. 43).

3. N§i dung thir ba: Chinh stra, bd sung két luan 2 cho phu hop ndi dung nghién ciru:

Giai trinh: Luan an da bd sung trong két luan “1.2. Loai 4. bockiana c¢6 mébi
quan hé¢ di truyén gin nhét véi loai 4 megaphylla, chi Adinandra c6 méi quan hé di
truyén gan véi chi Eurya va Euryodendro khi phan tich méi quan hé di truyén dua
trén h¢ gen luc lap hoan chinh va trinh tr gene matK, tmlL, rbcL. Gene matK va rbel,
dugc dé xuat la Ung vién ma vach DNA tiém nang giup hé tro nhén dién loai thudc chi
Adinandra™ (1r. 92).

4. Ngi dung thir tu: Sira cac 15i dién dat, 15 ky thudt trong Iuan &n va tém tit luan 4n
theo gop y cua céc thanh vién hoi dong nhu:

Giai trinh: NCS da ra soét va sira chira cac 16i dién dat, 15i in 4n nhu: “duoc su
dung lam tai liéu tham khao” stra thanh “dugc sir dyng lam tai liéu tham chiéu™: “tao
huyén phu véi 1 lit nuée cit” sira thanh “hoa tan cao chiét tong bang 1 lit nude cat”;
“gene phién ma va dich ma” duoc sira thanh “gene ma héa céc yéu té tham gia dich
ma”..

B. CHINH SUA THEO GOP Y. NHAN XET CUA CAC THANH VIEN HOI PONG
(Ngoai nhitng y kién 80p Y trong nghi quyét cia Hpi dong)
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1. GS.TS. Chu Hoang Mau - Chi tich Héj dong
Y kién 80p y: Bing 3.6, bang 3.8 va bang 3.10 it ¢c6 gia tri minh hoa nén chuyén sang
phan phu luc. Hinh 3.7, 3.8, 3.9 chit luong thip, can duoc cai thién.

Giai trinh: Bang 3.6, bang 3.8 va bang 3.10 da duoc dua vé phu luc 3 va
chuyén thanh bang P3.1, bang P3.2 va bang P3.3 (tir tr. 121 — tr. 123). Céac hinh 3.7,
3.8 va hinh 3.9 da dugc chinh kich thude 16n hon (tr. 63. tr. 65. tr. 68).

2. GS.TS. Phan Vin Chi - Phan bién 1
Y kién &0p y: Trong tém tit ludn an c6 nhidu hinh va bang dugc trich (trong ngoac)
nhung khong c6 dan, nén bo di.

Giai trinh: Tém tat luan an da duge NCS ra soat va bo di cac hinh va bang

dugc nhic tén ma khong c6 dan chirng kém theo.
3. PGS.TS. Nguyén Quang Huy — Phan bién 2
Y kién gop y: Can bé sung 10i cam on dé tai (néu co).

Giai trinh: Luén 4n da duoc bd sung cam on dé tai cap Bo Gido duc va bao tao

ma s6 B2022 vao LOI CAM ON (tr. ii).

4. PGS.TS. Nguyén Viin Pinh — Phéan bién 2

Y kién gép y: Cin kiém tra lai céc tai lidu tham khao: 1, 8, 18, 19, 20, 21, 22, 27, 28.
31.43,47. 48, 54, 55, 58. 61, 63, 64, 63, 66, 70, 75, 80, 82...

Giai trinh: Cac tai liéu tham khao nay da duoc NCS ra soat va thay ring da

dugc trinh bay & céc trang 46. 52. 79. 81. 83. 87.

4. PGS.TS. Nguyén Pirc Bach — Phan bién 3

Y kién gép y 1: NCS nén viét lai phan m& dau dé lam ndi bat hon gid trj va y nghia
cua nghién ctru.

Giai trinh: Phan 1.1. Dit van dé - da duge NCS viét lai theo hudéng ngin gon
va tiép can truc tiép van dé dé lam ndi bat hon gia tri va y nghia cua nghién ctru (tr. 1).
Y kién 80p y 2: Phuong phap thir hoat tinh gdy doc té bao (tr. 45) can mo ta chi tiét va
cu thé hon.

Giai trinh: NCS d3 viét bd sung chi tiét hon noi dung phuong phép thir hoat
tinh gy doc té bao (ir. 44).



Y kién gopy 3: B6 sung phuong phap déanh gia khéng khuan trong phan phuong phap,
mo ta rd moi trudng sir dung dé nuoi cay vi khuan kiém nghiém. bé sung dbi am, déi
chimg duong, cach tinh toan s liéu.

Giai trinh: Noi dung nay da dugc NCS da trinh bay tai trang 44.

Y kién gop y 4: Phuong phap thir hoat tinh dc ché a-glucosidase cin Iy giai tai sao lai
phai thir hoat tinh nay? Nhimg mau nao? Phan doan gi dugc sir dung cho thi nghiém
phan tich nay?

Giai trinh: N§i dung ly giai tai sao lai thir hoat tinh e ché a-glucosidase da
duge NCS trinh bay tai trang 35. 36 cia ludn 4n. Luan 4n d3 b sung “ Nghién ciru
duoc thuc hién nhim xac dinh khé nang tc ché a-glucosidase ctial8 hop chat phan lap
duoc ¢ cac néng do 0,5;2; 8;32: 128 pug/mL” (tr. 45).

S- PGS.TS. Pham Thj Thanh Nhan - Uy vién hoi dong

Y kién gép y: Chinh sira mot sé 13i thudt ngir, 16i dién dat nhu: “phién ma va dich
ma”-cot 1. bang 3.1; thong nhét céch trinh bay tén La tinh (Ian dau viét tén day di loai
nghién ctru, 1an sau c6 thé viét tt theo quy dinh).

Giai trinh: Thuat ngtr “phién ma va dich ma” - cot 1. bang 3.1 da duge NCS
chinh sira thanh “Gene ma héa céac thanh phan tham gia dich ma™; Céc tén La tinh cia
cac loai nghién ctru da duoc ra soét lai cach viét tit.

C. NHUNG NOI DUNG NGHIEN CUU SINH XIN PUGC BAO LUU

1. PGS.TS. Nguyén Pirc Bach — Phan bién 3

Y kién g0p ¥ 5: Phan sic ky cot can néu rd thiét bi phan tich, loai c6t nao, hé dung
moi nao sir dung cho viée phén tach cac thanh phan trong cac phan doan.

Giai trinh: Dé dam bao su can doi gitra phan Di truyén hoc va Hoa hoc trong
lugn an. Qua trinh phén 13p cac hop chét tir 3 cdy duoe tom tit bang 3 so d (Hinh
P4.1.1, hinh P4.1.2 va hinh P4.13 & phan phu luc 4.1 (tr.124-126). Trong mdi so dd
déu thé hién day du tit ca cac phan doan phan 14p, hé dung moéi sir dung ciing nhu két
qua thu duge & mdi phan doan. Do dé, NCS xin duoc bao luu noi dung da trinh bay
truge do.

Y kién &0p ¥ 6: Nén dua két qua thu thép va mo ta thuc vat cua 3 loai (A. megaphylia,

A. bockiana va A. glischroloma) vao phan dau tién trong két qua nghién crtru.



Giai trinh: Trong chuong tong quan tai liéu ¢6 muc 1.1.1.2. Dic diém hinh thai
cua chi Adinandra (trong d6 em c6 trinh bay dac diém hinh thai cia 3 loai nghién
ctru). Do d6, dé tranh bi trung 1dp NCS xin phép gilr nguyén noi dung da trinh bay
trudce do.

Y kién g0p ¥ 7: Dé dua ra két luén hodc ggi y vé viéc lua chon trinh tw DNA barcode
nén mé rong thém céc phuong phap phan tich khac ngoai Maximum likehood (ML)
cua chuong trinh MegaX, c6 thé phén tich Bayesian Inference (Suy luan Bayesian).
Ngoai ra, can phan tich “Barcode gap™ dé xac dinh khoang cach di truyén giira cac
loai.

Giai trinh: Vi noi dung nghién ctru nay da dang bao qudc té nén NCS xin phép
dugce bao lwu ndi dung da trinh bay. dé dam bao su thong nhét gilta luan an va két qua

da cong bd.

Y kién 80p y 8: Phuong phap xac dinh ciu triic hoa hoc can mé ta cac phuong phap do
phd véi nhiéu loai may khéc nhau va phén tich két qua phd thay vi n6i chung chung.

Giai trinh: Pé dam bao su cén doi giita phén Di truyén hoc va Hoa hoc nén
NCS chi phan tich chi tiét phd ciia 2 chét méi, cac chét cii chi liét ké tén, cong thire
hoa hoc va khéi luong thu duge trong phan két qua nghién ciru ¢ cac bang 3.1, bang
3.14, bang 3.15; c4c bang phd. hinh anh phd cuia tit ca cic chat duoc dua vé phu luc
dé minh chimg (tir tr.127-193). NCS xin duoc gitr nguyén noi dung da dugc trinh bay.

2. PGS.TS. Vit Thi Thu Thity - Thw ky Hoi déng

Y kién g0p y: Nén sira tén cac phuong phap phan lap (cac hop chat hoa hoc) bang
3.11;; 3.14; 3.15 cho pha hop tén cac phuong phép liét ké trong muc 2.3.3.1.

Giai trinh: Do céc bang 3.11; 3. 14; 3.15 ¢6 chira rat nhidu thong tin, néu viét
tén day du cua tat ca cac phuong phap phan lap thi bang s& trg 1én rat Ion. Do do, NCS
xin phép bao luu cach trinh bay cac phuong phap phén 14p nhu cii, nghia la céc
phuong phap phan 1ap duoc viét tit nhu: Séc ki cot silicagel pha thuong (silicagel c,
¢): sic ki cot silicagel pha dao (RP-18), Séc ki Ot sephadex (sephadex c, ¢)...Céc ky
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hiéu viét tit nay da dugc chu thich trén so d6 phan 1ap hinh P4.1.1. hinh P4.1.2, hinh

P4.1.3 - Phu luc 4 (tr. 124 - 126)

Trén day 1a toan bé cac giai trinh cta nghién ctru sinh vé cac ndi dung can bd

sung, sira chira theo Nghi quyét va Bién ban hop Hoi dong dénh gi luan 4n tién si cap

Truong. Nghién ciru sinh xin tran trong cam on.

CAN BQ HUONG DAN 1
(K va ghi ré ho tén)

G

PGS.TS. Nguyén Hiru Quan

THU KY HOI PONG
(KY va ghi ré ho tén)

oy —

PGS.TS. Vii Thi Thu Thiy

NGHIEN CU'U SINH
(Ky va W 1rén)
Phé Thj Thiy Hing

CAN BO HUONG DAN 2
(Ky va ghi ré ho tén)

NN

TS. Nguyén Thj Thu Nga

CHU TICH HOI PONG
(KY va ghi ré ho tén)

Ma_—

GS.TS. Chu Hoang Mau

THU TRUONG PON V] PAO TAO

(ky. UG RYGNGng diu)

PGS.TS. Mai Xuédn Trudng




