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ABSTRACT

Besides being the source of anticancer compounds, the yew (Taxus
wallichiana) is also rich in other various potential secondary metabolitics
which have been applied in agriculture and aquaculture. Among of them,
P-ecdysone, a hormone in moulting induction in insects and crustaceans.
By using chromatographys, 1D and 2D nuclear magnetic resonance
(NMR) spectral analysis and comparison with standard [-ecdysone
compound, [-ecdysone was isolated from the yew leaves, growing in Da
Lat city, Lam Dong province. After extracted by segmental shaking with
ethyl acetate and analysed by high performance liquid chromatography
(HPLC), the [-ecdysone concentration was determined by 55 mg/kg of
dried leaves.

TOM TAT

Ngodi cdc hoat chdat chong ung thw, cdy théng do la dai (Taxus
wallichiana) con chira nhiéu chdt cé gid tri tmg dung trong néng nghiép
va nudi trong thity san, dién hinh la hop chdt Becdysone c6 tic dung kich
thich 19t xdc & con tring va gidp xdc. Bang cdc phwong phap sdc ky, phdn
tich phé cong hieong tir hat nhan NMR mot chiéu va hai chiéu, so sanh véi
chat chudn, nghién ciu da phan ldp dwoc hop chat Becdysone tir ld cdy
thong do la dai tr5ng tai khu vuee thanh phé Pa Lat, tinh Lam Déng. Tach
chiét theo phirong phdp lic phin doan véi ethyl acetate va dinh lwong
bang quy trinh sdc ky long hiéu ndng cao HPLC, nghién ciru dd xdc dinh
dwoc ham luong p-ecdysone trong la cdy thong do la dai dat 55 mg/kg
khé.

Trich dAn: Nguyén Van Tri, Bui Thé Vinh, Lam Bich Théao, Cao Ngoc Giang va Tran Ngoc Hung, 2019. C6
1ap va xac dinh ham luong B-ecdysone tir 1 cdy thong do 14 dai (Taxus wallichiana) trong tai thanh
pho Da Lat, tinh Lam Dong. Tap chi Khoa hoc Truong Pai hoc Can Tho. 55(5A): 12-17.

1 GIOI THIEU

Cay thong do 1a dai thudc ho Thanh Tung, 1a loai
cdy ban dia vung Himalaya, phan b6 tr Dong
Afghanistan dén phia Ty tinh Van Nam, Trung
Québc, & d6 cao 2000 — 3000 m. Tai Viét Nam, thong

d6 14 dai duoc xép vao danh muc thuc vat rimg nguy
cép va quy hiém. Cac quan thé thong do6 14 dai moc
tu nhién hién nay con rat it. Cac nha khoa hoc méi
chi phat hién dwoc 2 quan thé, 162 ciy tai tinh Déc
Léic va 410 cay tai khu vyc nti Voi, tinh Lam Déng.
Hién nay, mot s6 khu vuc ¢6 do cao khoang 1500 tai
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tinh Lam Ddng ciing di xay dung ving trong théng
d6 14 dai tir ngudn cdy nudi cdy mo (Vuong Chi
Hung va Nguyén Hoang Nghia, 2011).

RAt nhiéu hoat chit c6 gia tri dugc tinh da duoc
phat hién trong cdy théng do 14 dai nhu tinh dau,
diterpenoid, lignin, steroid, sterol va biflavonoid.
Trén thé gidi, thong do 14 dai 1a ngudn nguyén liéu
tach chiét taxol, mot hoat chit diéu tri bénh ung thu
rat hiéu qua. Bén canh do, trong 1a thong do 1a dai
con chira mot luong Ion P-ecdysone (20-
hydroxyecdysone), mot chét c¢6 tac dung tuong tu
v6i hormone gy 16t xac ¢ con trung va giap xac.
Trén ciy thong do 1a dai, chit nay ton tai nhu mot
co ché tu vé, giup cdy chéng lai cac loai con tring
gdy hai. Nghién ctru vé hop chat nay trén cay thong
d6 14 dai van chua duoc nhidu (Lafont, 2009; Gupta,
2015). Nam 2011, Zia da ghi nhan vé sy hién dién
cua 20-hydroxyecdysone (20-HE) trong cdy Taxus
wallichiana Zucc. O Viét Nam, cic nghién ctru vé
ecdysteroid chi mang tinh cht tham do va phat hién,
nghién ctru mg dung phuc vu doi song con nguoi
chua nhiéu. Dién hinh c6 thé ké dén mot sb tac gia
d4 nghién ctru tach chiét ecdysteroid trén nhing d6i
tuong nhu nhong tam, 1a dau tim va phan tim
(Nguyén Thi Thanh Binh va ctv., 1998; Nguyén Thi
Thanh Binh va ctv., 1999; Lé Vian Dic, 2018); tach
chiét tir cay Binh linh cong manh (Trinh Thi Thuy
va ctv., 2000) hodc tir cdy lugc vang (Nguyén Thi
Minh Hing, 2017). Nam 2017, nhém nghién ctru
cua Trinh Thi Thuy da phan 1ap dugc 20-HE tir vo
cay thong nang (Dacrycarpus imbricatus (Blume)
de Laub.), chat nay cho thiy c6 kha ning giam su
tang sinh cac dong té bao bach cau cap tinh (AML)
trén ngudi (Trinh et al., 2017). Ecdysteroid, dac biét
1a hoat chét B-ecdysone, trén cdy thong do dén nay
van chua ¢ bao cao nao duoc cong bd. Nghién ctru
nay sir dung két hop cac phuong phap sic ky dé co
lap B-ecdysone tir 14 cdy thong do va xac dinh lam
lwong hoat chat nay bang phuong phép sic ky long
hiéu nang cao (HPLC).

2 THUC NGHIEM

2.1 Nguyén liéu

Nguyén liéu str dung dé nghién ctru 1a 14 thong
d6 14 dai trong & thanh phd Pa Lat, tinh Lam Ddng,
do trung tam trdng va ché bién cay thubc Pa Lat
cung cdp. Chat chuin pB-ecdysone (20-
hydoxyecdysone) do cong ty Sigma Aldrich cung
cap, do tinh khiét 99,5%.

2.2 Phuong phap tién hanh

Chiét tach, tinh sach p-ecdysone tir cao tong

Sdc ky phdn bé - cét diaion
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Hai lit hat diaion dugc str dung dé nap vao binh,
sir dung nudc cét rira qua hai lan, xa hét nuéc. Hai
tram mL cao tong thong do 14 dai dugc bd sung thém
200 mL methanol hoa tan hoan toan, cho vao binh
chtra diaion ngam trong 48 gio cho hat hap phu mau,
sau d6 xa hét mau con lai trong cot; tién hanh sic ky
1an luot bang H,O : ethanol véi cac ndng do ethanol
tang dan (0; 20%; 40% va 60%); & mdi phan doan
hing dén khi nhat mau. Céac phén doan dugc chdm
trén sic ki 16p mong (SKLM) v6i chat chuan dé tim
phan doan chira ecdysone. Thudc thir hién hinh vét
12 H»SO4 10% trong con, sdy & 105°C 5 phut va soi
dudi UV 366 nm.

Ldic phén b6 thu phan doan

Phén doan chira ecdysone tir cot A dugc cd quay
chéan khong dén hét ethanol. Dich nuée thu duge lic
phan b v6i ethyl acetate ti 18 1/1, mdi 1an lic 200
mL, thu phan ethyl acetate; thém vao phan dich
ethyl acetate mét luong Na;SOq (ti 1€ 2 g Na;SOu/
500 mL dich) ngdm trong 30 phut; loc lay phan dich
mang c6 quay chén khong t6i can; tién hanh lac qua
mot 1an phan doan chira ecdysone; gom tat ca cin
lai ghi nhan khdi lugng va mang di phan tich bang
sac ky hap phu.

Sdc ky hdp phu cét silica gel

Phin cén dugc hoa tan véi mot luong tdi thiéu
methanol; bd sung thém mot lugng silica gel 6 khdi
luong bang véi khdi luong cin, tron déu dén kho
hoan toan; cdn mot lugng silica gel gép 45 1an khdi
lugng mau, hoa thanh hén dich véi dung moi
dichloromethane (DCM) véi ty 1€ 1:1 161 nap vao
cot; dé cot On dinh trong 48 gid roi nap mau va tién
hanh sach ky véi hé pha dong 1a DCM:MeOH (ti 1¢
lan Iuot 1a 100:0; 95:5; 90:10 va 85:15); himg thu
phén doan cac dich lan luot rakhoi cot; thé tich himg
mdi phan doan 1a 100 mL; cham sic ky 16p mong
(SKLM) cac phan doan véi ecdysone chuan thube
thir hién hinh vét 1a H,SO4 10% trong con va soi
du6i UV 366 nm; gop cac lo c6 két qua sic ky dd
gidng nhau. Qua trinh sic ky dimg lai khi di thu
dugc tat ca ecdysone trong cot.

Pinh luwgng B-ecdysone trong 14 cay théng do6
1a dai

L4 cay thong do la dai dugc phoi kho, xay thanh
bot roi ngam chiét dén kiét (danh gia dich chiét bang
sac ky 10p mong dén khi vét chat rat mo) chit chiét
bang methanol (MeOH). Cao methanol tiép tuc
dugc hoa nuéce, lic v6i dichloromethane (DCM),
phan doan nudc dugc tiép tuc lic véi ethyl acetate
(EtOAc), c6 dich EtOAc dén cén, dung 1am mau cao
nghién ctru xac dinh ham lugng B-ecdysone; can
mot lwong chinh x4c cin EtOAc, pha lodng mot
lugng chinh xac voi MeOH; loc qua mang 0,22 um
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tién hanh phén tich theo phuong phap da dugc xay
dung vé6i ba lan lap lai, xac dinh nong do p-ecdysone
dwa vao phuong trinh duong chuan da dwoc xay
duyng. Ham luong B-ecdysone co trong cao tong
dugc xac dinh theo ty 18 % giira khdi lwong B-
ecdysone xac dinh tir mau thir voi khdi luong kho
cua nguyén li¢u tir cay thong do 14 dai. Quy trinh
dinh lugng B-ecdysone trong cao thong do l1a dai
bang phuong phap HPLC duoc thyc hién trong diéu
kién: pha dong 1a MeOH:H,O véi ty 1& thé tich
40:60, loc qua mang 0,22 um; pha tinh: ¢4t HiQ sil
CI18HS (Size: 4,6 mm x 250 mm); detector UV-Vis
PDA, budc song: 244 nm; nhiét d6 cot: 40°C; tde do
dong: 0,5 mL/ phut; thoi gian phan tich: 60 phit; thé
tich bom: 20 pL.

Xay dung dwong chudn

Pha mot loat cac dung dich chit chuén B-
ecdysone c6 nong do khac nhau rdi tién hanh sic ky
dé thu nhan duoc cac dinh chat chuan tuong tng.
Xay dung dudng chudn hdi quy tuyén tinh biéu hién
su bién thién cua nf“)ng dd theo chiéu cao hay dién
tich dinh. Tién hanh sic ky méu thir va xac dinh
chiu cao hay dién tich dinh. Dya vao dudng chuén,
xac dinh ndng d6 mau thir dya vao chiéu cao hay
dién tich dinh.

3 KET QUA VA THAO LUAN
_ 3.1 Chiét tich, tinh sach -ecdysone tir cao
tong

Két qua chay cot sic ky phan b cho 3 phan doan
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20%; 40% va 60% lan luogt 1a 4 lit, 5,2 lit va 2 lit.
Trong d6, chi c6 phan doan 40% ethanol ¢6 vét tring
v6i ecdysone chuan. Phan doan nay dwoc lic phan
b v6i ethyl acetate. Khi lugng cao sau khi ¢ quay
110,48 g.

Cao duoc hoa tan trong methanol rdi chay séc ki
hép phu - cot silica gel (cot B) bang hé pha dong 1a
DCM: MeOH, ti 1¢ 1an luot 1a 100:0; 95:5; 90:10 va
85:15. Tong s6 thu dugce 80 binh hing. Cac binh
hing sau khi chdm SKLM véi chét chuan la -
ecdysone dugc chia thanh 7 phén doan chinh. Trong
d6 phan doan VI (tir binh 41 dén 68, khdi luong
0,3953 g) c6 vach trung v6i vach ecdysone chuén
(Hinh 1). Tuy nhién, ¢ phan doan van con nhiéu vét
tap khac nén can phai chay tiép cot thir hai (cot BI)
v6i hé pha dong 1a DCM:MeOH, ti 18 85:15 d¢ loai
tap. Téng $6 htrng duogc 18 1o, mc"N)i lo 25 ml. Két qua
SKLM cho thay phan doan V (lo 813, khdi luong
0,01 g) la B- ecdysone Chit c6 két tinh dang tinh thé
mau trang Khéi luong ecdysone ¢ phan doan V 1a
10 mg. Céu trac chét duoc xac dinh bang cac dirliéu
phé NMR va HMBC.

Chéat phén doan V thu dugc ¢ dang tinh thé mau
trang, tan trong dung moi MeOH. Sic ky 16p mong
v6i hé dung moi DCM:MeOH (85:15) thu dugc gia
tri Ry = 0,35, hién mau bang dung dich acid H,SO4
10% trong con cho vét mau xam den, phat quang
duéi tia UV 366 nm. Hop chit phan doan V duogc
phan tich cac dir liéu pho dé ching minh d6 1a p-
ecdysone.

Phun HaSO4 10%, sav 105 °C

Sot dudt dén UV 366 nm

Hinh 1: SKLM phén doan ciia cft B1. H¢ dung méi DCM: MeOH (85:15)
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Bang 1: Pho ciia hop chit phan doan V ¢t B2 trong CsDsN

Phé 1H-NMR (500MHz) va

Twong quan trén phé HMBC

C 13C-NMR (125MHz)
ou (ppm) oc (ppm) J
1,90 (1H, m)
1 217 (1. m) 38,4 C-2,C-3,C-5,C-9,C-10, C-19
2 4,27 (1H, m) 68,6 C-1,C-10
3 4,26 (1H, s) 68,6
1,82 (1H, m)
4 205 (1H. m) 32,9 C-2,C-3,C-10
5 3,03 (1H, m) 51,9 C-4,C-6,C-7,C-10,C-19
6 204,2
7 6,28 (1H, s) 122,1 C-5,C-6,C-9, C-14
8 166,7
9 3,60 (1H, m) 349 C-1,C-7,C-8,C-10, C-11
10 39,1
1,76 (1H, m)
11 191 (1H. m) 21,6 C-9,C-10
2,60 (1H, dt, J'=13, J>=5)
12 196 (1H. m) 32,5 C-9,C-11,C-13, C-14, C-18
13 48,6 48,6
14 84,7 84,7
2,16 (1H, m)
15 190 (1H. m) 32,2 C-8,C-14, C-16, C-17
2,47 (1H, m)
16 205 (1H. m) 21,9 C-13,C-14, C-15,C-17, C-20
17 3,03 (1H, m) 50,6 C-13,C-15, C-16, C-18, C-20, C-21, C-22
18 1,23 (3H, s) 18,4 C-12,C-13,C-14, C-17
19 1,09 (3H, s) 249 C-1,C-5,C-10
20 774 774
21 1,63 (3H, s) 22,1 C-17,C-20, C-22
22 391 (1H, d, J=10) 78,1 C-20, C-21, C-24
1,87 (1H, m)
23 217 (1H. m) 27,9 C-24,C-25
2,31 (1H, m)
24 1’83 (1H. m) 43,1 (C-23,C-26,C-27
25 70,1 70,1
26 1,40 (3H, s) 30,5 C-24,C-25
27 1,40 (3H, s) 30,6 C-24,C-25

Dit liéu phd 'H-NMR (Bang 1) ctia phan doan V
cho thay cac miii cong hudng twong g voi sy hién
dién ciia nim nhom —CH; lién két véi carbon tir cap
¢ vung truong cao tai 1,63 ppm (CH; — 21, s); 1,40
ppm (CH3 — 26 va CH; — 27, s,); 1,24 ppm (CH; —
18, s) va 1,09 ppm (CHs — 19, s), 3,03 ppm (H -5
va H— 17, m). Ba proton trén ba carbon lién két véi
oxy co tin hi¢u ¢ 4,26 ppm (H-3, s); 4,27 ppm (H-2,
m,) va 3,91 ppm (H-22, d, J=10). O ving trudng
thp ciing cho thdy tin hiéu cua proton olefin cong
huéng tai 6,28 ppm (H-7, s). Pho *C-NMR két hop
v6i phd HMBC cho thay hop chat V co tat ca 27
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carbon, trong d6 ¢6 ndm nhém —CHs, tdm nhom —
CH,, bay nhém —CH va bay carbon tir cdp. O ving
truong thap thay su hién dién cua mét carbon nhém
carbonyl cong huong tai 203,9 ppm (C-6), hai
carbon olefin 166,5 ppm (C-8) va 122,2 ppm (C-7).
Tin hi€u cua sau carbon lién két truc tiép voi oxy
xut hién tai 84,7 ppm (C-14), 78,1 ppm (C-22),
77,4 ppm (C-20), 70,1 ppm (C-25), 68,6 ppm (C-2),
68,6 ppm (C-3). Twong quan trén phd 'H-'H COSY
ctia hop chét V ¢t B2 ciing cho thdy su pht hop voi
cAu trac B-ecdysone.
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Hinh 2: a) Twong quan '"H-'H COSY ciia hop chét trong phan doan V ¢t B2;

b) Twong quan HMBC ciia hop chit phin doan V cot B2

Bang 2: So sanh hop chit phian doan V va p-
ecdysone chuan

Carbon Hop chat V(dc p-ecdysone (6c
(ppm)) (ppm))

1 38,4 37,98
2 68,6 68,13
3 68,6 68,04
4 32,9 32,45
5 51,9 51,4
6 204,2 203,49
7 122,1 121,64
8 166,7 166,11
9 349 34,39
10 39,1 38,65
11 21,6 21,47
12 32,5 31,98
13 48,6 48,05
14 84,7 84,15
15 32,2 31,77
16 21,9 21,09
17 50,6 50,08
18 18,4 17,88
19 24.9 24,46
20 77,4 76,82
21 22,1 21,69
22 78,1 77,53
23 27,9 27,47
24 43,1 42,65
25 70,1 69,51
26 30,5 29,99
27 30,6 30,12

Phé6 HMBC (heteronuclear multiple bond
connectivity) cho thiy tuwong tic giita proton olefin
v6i C-5, C-9 va C-14 nén proton olefin nam ¢ C-7.
Do c6 sy twong quan gitta H-19 va C-1, C-5, C-10
nén nhom CH3-19 gin & vi tri C-10. Proton trén C-
18 twong quan véi C-12, C-13, C-14 va C-17 chung
t6 nhom CHs-18 gdn voi C-13. Tuong quan giira H-
21 v6i C-17, C-20, C-22 cho thay nhom CH;-21 lién

16

két véi C-20. Céc proton trén C-26 va C-27 déu cho
trong quan v6i C-24 va C-25, véy hai nhém CHs-
26 va CH3-27 cung gan trén C-25.

Nhirng dit liéu trén cho thay hop chat phan doan
V cot B2 1a mot steroid khung cholestan c6 tit ca 27
carbon, trong d6 c¢6 nam nhom —CHs, tam nhém —
CHy, bay nhoém —CH, bay carbon tir cip, mot ndi doi
& Cs, sau nhém —OH va mot nhom —C=0. Két hop
so sanh s liéu phd véi tai liéu tham khao cua p-
ecdysone thay c6 su trung khop, diéu d6 cho thay
hop chat phan doan V 1a B-ecdysone (Hinh 2 va
Bang 2).

3.2 Dinh luwgng p-ecdysone trong la ciy
thong dé la dai

Tur 1 kg 1a cay thong do 14 dai kho, xay thanh bot
roi ngadm trong methanol. Cé quay thu dwoc 250 g
cao methanol. Tiép tuc dugc lic voi
dichloromethane, c6 dic phan doan nudc con lai
duge 40 g cao téng. Hoa tan 15 g cao tong voi
EtOAc, lic phan doan va c6 quay duoc 2,0208 g cao
EtOAc. Cao EtOAc dugce tién hanh dinh lugng theo
quy trinh HPLC da dugc xay dung. Qua trinh phan
tich duoc lap lai 3 1an trong cting diéu kién (Hinh 3).
Nong d6 B-ecdysone (pg/ml) trong mau cao EtOAc
duoc tinh theo phuong trinh: y = 164896x — 42687.
Trong d6: y 1a dién tich dinh; x 1 ndng d6 (ng/ml).

Nong do B-ecdysone c6 trong mau cao EtOAc
dat 20,738 pg/ml, chiém 1,026% trong cao EtOAc.
Nhu vay, v6i phuong phap lic phan doan EtOAc,
hiéu suét thu nhan p-ecdysone 1a 0,138% cao tong
(Béang 3), twong ung véi 55 mg/ kg 14 thong do kho.
Két qua nghién ctru ciing phit hop véi cong bd trude
d6 cta nhom tac gia Trinh Thi Thity cho thdy ¢ thé
tach duoc B-ecdysone tir cao chiét EtOAc vo ciia ciy
thong nang, moc & khu vyc tinh Pic Lic (Trinh et
al., 2017). Két qua nghién ctru 14 co s¢ dé san xuét
céc ché pham giau B-ecdysone tir cao chiét 1a cay
thong do 14 dai.
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Hinh 3: Két qua HPLC ciia miu EtOAc lan 2 h¢ MeOH:H:O (40:60)

Béang 3: Ham lugng B-ecdysone trong cao EtOAc

LAn l3p lai Nong dd p-ecdysone

Hiéu suat doi véicao  Hiéu suat doi véi cao

(ng/ml) EtOAc (%) tong (%)

Lan 1 23,773 1,176 0,158
Le:in 2 19,399 0,960 0,129
Lan 3 19,040 0,942 0,127
Trung binh 20,738 1,026 0,138
4 KETLU AN Nguyén Thi Thanh Binh, Mai Van Tri, Nguyén Van

Bang cac phuong phap sdc ky phan bd, sic ki
cdt, sac ky 16p mong va sac ky diéu ché két hop voi
phuong phép phd NMR 1 chiéu ('H, '3C) va 2 chiéu
(HMBC), so sanh v6i chat chudn, nghién ciru di
phan 1ap dwgc hop chat B-ecdysone trong 1a cay
thong do 1a dai (Taxus wallichiana) trong tai thanh
phé Pa Lat, tinh Lam Ddng. Bang phwong phép lic
phan doan EtOAc, dinh lugng theo quy trinh HPLC,
nghién ctru da xac dinh duwgc ham luong B-ecdysone
dat 55 mg/ kg 1a cay thong do 14 dai kho.

LOI CAM TA

Nhom tac gia xin chén thanh cam on S¢ Khoa
hoc va Cong ngh¢ Thanh pho Ho Chi Minh da ho
trg kinh phi dé thuc hién dé tai nay.
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