TAP CHi KHOA HQC TRUONG PAI HOC HONG PUC - SO 61.2022

PHAN LAP VA XAC PINH CAU TRUC MQT SO HQP CHAT
TU CAY AN XOA (HELICTERES HIRSUTA LOUR.)
O HUYEN BA THUOC, TINH THANH HOA

Lé Anh Tuén', Lé Thi Hoa?, Lé Thi Binh?

Tiwr cao ethanol than cdy An xoa (Helicteres hirsuta L.) ¢ Ba Thudc, Thanh Hoa da
tdach va xdc dinh dwoc cau tric ciia 3 hop chat, oleanolic acid (1), 18a-oleanolic acid (2) va
stigmasterol (3). Cdu triic ciia cdc hop chdt dirge xdc dinh bang cdc phwong phdp phé MS,
IH-NMR, 13C-NMR, DEPT két hop so sdnh tai liéu tham khdo da cong bo. Hop chit
oleanolic acid (1) dwoc kiém tra vé hoat tinh chéng oxi héa. Két qua cho thcfy, chat 1 thé
hién hoat tinh chong oxi héa ¢ mikc trung binh. Pdy la nghién ciru dau tién vé cdc thanh
phan héa hoc ciia cdy An xoa (Helicteres hirsuta Lour.) & Ba Thude, Thanh Hod.

Twr khéa: Cay An xoa, oleanolic acid, 18a-oleanolic acid,

1. DAT VAN BE

Cay An xoa (Helicteres hirsuta L.) da dugc nhic dén trong danh muc Thuyc vat chi ¢
Viét Nam va trén thé gidi, dung dé chita nhiéu bénh khéac nhau nhu cam cum, soi, ung nhot,
kiét Iy, cac bénh vé gan [1]. Theo y hoc ¢b truyén, tir xa xua, cdy An xoa duoc xem nhu la
mat bai thude gia truyén hd tro diéu tri xo gan. Gan day, tir than cua Helicteres hirsuta L. &
Indonesia da tach dugc 6 lignan, trong d6 () -pinoresinol ¢6 kha nang gy doc té bao manh
trén dong ung thu phdi Lul, ung thu tuyén tién liét (LNCaP), ung thu vii MCF-7, véi IC50
tir 0,5-1,7pug/ml [2]. Can chiét tir cdy An xoa Helicteres hirsuta L. thu hai & Khanh Hoa,
Viét Nam duoc 1am giau saponin c6 hoat tinh khang khuan cao nhat déi véi E. coli (MIC =
2,50 va 5,00 mg/mL, tuong Ung) va S. lugdunensis (gia tri MIC tuong Gng 1a 0,35 va 0,50
mg/mL) va hoat tinh chdng ung thu manh mé& trong 6ng nghiém vdi cac té bao MIA PaCa-
2, BxPC-3 va CFPAC-1 véi gia tri ICso 12 1.80 - 6.43 pug/mL [3]. 6 trong 12 hop chét phan
1ap dugc tir loai An xoa H. hirsuta thu hai & Binh Phudc c6 hoat tinh chdng lai 5 dong té bao
ung thu (Hela, HepG2, SK-LU-1, AGS va SK-MEL-2) ¢ muc dd trung binh [4].

2. THUC NGHIEM

2.1. Thu miu va xit Iy méu

Mau thuce vat dugc dung la than, 14 va hoa cdy An xoa (Helicteres hirsuta Lour.), dugc
thu hai vao thang 8 nim 2021 tai huyén B4 Thudc, tinh Thanh Héa, Viét Nam. Mau thyc
vat dugc gidm dinh va nhan dang la loai cdy An xoa voi tén khoa hoc la Helicteres
hirsuta Lour. bdi TS. Triéu Anh Trung - Khoa Sinh hoc trudng PHSP Ha Néi. Mau thuc vat
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duogc rira sach, phoi khé va xay nhé lam nguyén li¢u dung trong nghién ctru.

Thén cdy An xoa dugc phoi kho dudi bong ram, sau d6 xay nho. Bot than kho (2,0 kg)
dugc ngam chiét voi EtOH ¢ nhiét do phong trong 7 ngay (10 lit x 2 1an), sau d6 loc qua phéu
dé thu dich chiét, 1ap lai thi nghiém nay 2 1n, cdt chan khong dé loai bo dung méi thu duoc
dich chiét & dang sét (ki hidu 1a AX - 56 gram).

2.2. Xir Iy cao chiét va tach chat

Cén 45 gram can chiét va tron v6i 70 gram silica gel thu dugc mau tim silica gel, mu
nay dugc dung dé tién hanh thi nghiém phan tach trén sic ki cot.

Chuén bi c6t sac ki: Cot sic ki sir dung pha tinh 14 silicagel (c& hat 40-63 pm, Merck),
¢ot dugc chuén bi bang phuong phap nhdi c¢ot uét. Khi cot sic ki di 6n dinh, mau duoc dwa
1én cot. Tién hanh rira giai mau phan tich véi hé dung méi hitu co n-hexane:acetone vdi cac ti
1€ 19:1, 15:1, 10:1; 8:1, 5:1; 2:1; 1:1, va 100% acetone dé phan tach mau thanh céc phéan doan
nho. Qua trién khai phan tich sic ki cot thuong (CC), mau phan tich da dwoc phén tach tach
thanh cac phan doan nho. Cac phan doan nhé nay dugc tién hanh khao sat trén sic ki 16p mong
TLC; cac phan doan khao sat c6 su tuong déng vé Ry sé duge gom lai vdi nhau thanh cdc nhom
phan doan. Két qua thu dugc 8 nhém phan doan, ki hidu tir AX1 dén AX8. Cac nhém phan
doan nay s& dugc dé bay hoi ¢ nhiét d6 phong hodc ¢d quay dé loai bo dung moi.

Tiép tuc trién khai phan tach gradient nhom phan doan AX2 trén sic ki cot thuong
(CC) véi hé dung mdi acetone: methanol ti 1€ 10:1; thu dugc 5 nhdm phan doan, ki hiéu la
AX2.1 dén AX2.5. Tiép tuc tach phan doan AX2.1 trén séc ki cot v6i hé dung moi n-hexan:
ethyl acetate vdi ti 16 9:1, thu duoc 1 tinh thé hinh kim mau tring (ki hiéu 1a 1).

Phan tach phan doan AX2.2 trén sic ki cOt v6i hé dung moi n-hexan: acetone vdi ti 1¢
10:1 thu dugc 1 tinh thé hinh kim mau trang (ki hiéu la 2).

A: Acetone ‘ Can chi€t EtOH ’

M: Methanol (AX)45¢g

E: Ethyl acetate Silica gel

H: n-Hexan H/A (0-100%A)

AX2 AX3
ldg 700 mg

Silica gel Silica gel
A/M (10/1) /A (T
AX3.3
112 m
l Silica gel
H/M (5/1)
AX2.1 AX2.2
302 m 102 m 3
Silica gel Silica gel (3>4 Mg
H/E (9/1) H/A (10/1)
1 2
6,7 mg 4,1 mg

So d6 1. Phan lip cac hop chit tir thin cAy an xoa
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Phan tich phan doan AX3 trén sic ki ¢t thuong (CC) véi hé dung moi n-hexan:
aceton ti I¢ 7:1; thu dugc 6 nhom phén doan, ki hi¢u la AX3.1 dén AX3.6. Tiép tuc tach
phan doan AX3.3 trén sdc ki cOt voi hé dung mdi n-hexan: methanol véi ti I¢ 5:1, thu dugc
1 tinh thé hinh kim mau trang (ki hiéu 1a 3).

Céc mau 1, 2, 3 dugc khao sat va xac dinh cdu tric bang phwong phap khdi pho va
cong huong tir hat nhan. Quy trinh thyc hién tach chiét cac chit duge mé ta trong so dd 1.

2.3. Thir hoat tinh chdng oxi h6a

Mau dugc tht tai Phong thi nghi¢m Hod dugc, Khoa Hoa hoc, Truong Pai hoc Khoa
hoc Tu nhién, Pai hoc Qudc gia Ha Noi.

Hoat dong chdng oxi héa duge thir bang Phuong phap bat gbc tw do DPPH, st dung
thiét bi Shimadzu UV-2401 PC Spectrometer.

1 mL dung dich chit chéng oxy hoa (0.5 mg chit chdng oxy hoa/mL DMSO) duoc
tron vdi 2 mL dung dich DPPH pha trong MeOH (10 mg DPPH/L MeOH). Dung dich nay
dugc gitt & nhiét 4o phong trong 5 phut sau d6 do do hap thu quang & bude séng 517 nm.

Déi chimg st dung cho thi nghiém nay 13 Acabose. Kha nang bat gdc tu do duoc tinh
theo cong thirc sau:

Déi ching - Miu khao sat
Déi chimg

% trc ché = x 100

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Xac dinh céu tric va nhan danh cac hop chit
3.1.1. Hop chat 1

Chat 1 thu duoc duéi dang tinh thé hinh kim mau tring, tu : 299 - 300°C. Phd MS: m/z
456 M*. C30Ha505. Phé 'H-NMR (500MHz, CDCls): 8y 6 0.75 (s, 3H, H-25) ; 0.77 (s, 3H, H-
29); 0.90 (s, 3H, H-30); 0.91 (s, 3H, H-24); 0.92 (s, 3H, H-26); 0.98 (s, 3H, H-23); 1.13 (s,
3H, H-27); 5.28 (t,J=3.5 Hz, 1H, H-12); 3.21 (dd, J/=4.5 Hz, 10.7 Hz, 3H, H-3); 2.83 (J=13.0;
4.0 Hz, 1H, H-18). Phé *C-NMR (125MHz, CDCls): 8¢ (tir C-1 dén C-30) 38.40, 27.69,
79.04, 38.76, 55.22, 18.30, 32.61, 39.27, 47.63, 37.09, 23.40, 122.64, 143.60, 41.61, 27.10,
27.69, 46.52, 41.00, 47.63, 30.68, 38.76, 37.09, 28.10, 15.55, 15.32, 17.14, 25.94, 182.99,
33.07, 23.58.

Phé 'H-NMR cua 1 cho théy su c6 mat cia 7 nhdm methyl bac ba [6x 0.75 (s, 3H);
0.77 (s, 3H); 0.90 (s, 3H); 0.91 (s, 3H); 0.92 (s, 3H); 0.98 (s, 3H); va 1.13 (s, 3H)] thudc
khung triterpen olean. Mot tin hi€u triplet & 5.28 (t, J = 3.5 Hz, 1H) dac trung cho proton
olefin H-12 cua khung triterpen 5 vong va mot tin hi¢u doublet doublet ¢ 2.82 (dd, J=4.0 Hz,
13.0 Hz, 1H) dugc gan cho H-18. Tin hi¢u doublet doublet ¢ 3.21 (dd, /=4.0 Hz, 11.5 Hz, 1H)
1a dic trung ciia proton gén véi nhém hydroxyl H-3.

Phé BC-NMR va phé DEPT cua chat 1 cho théy su ¢o mit cua 30 tin hi€u carbon,
phu hop vdi cong thue du kién, trong d6 c¢6 7 nhém CHs (8¢ 15.32; 15.55; 17.14; 23.58;
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25.94; 28.10; va 33.07 ppm), 10 nhém CHa (d¢ 38.40 C-1; 27.69 (C-2); 18.30 (C-6); 32.61
(C-7);23.40 (C-11); 27.10 (C-15); 27.69 (C-16); 47.63 (C-19); 38.76 (C-21); 37.09 (C-22)),
5 nhém CH va 8 nhém C bac 4. Tin hiéu cong huong tai 8¢ 182.99 ppm cho thdy cé mot
nhém carboxylic (COOH) trong ciu triic. Cac gid tri 8C 143.60 va 122.64 ppm khing dinh
su ton tai ciia mot lién két doi gitra C-12 va C-13. Mot nhom methyl lién két truc tiép véi
nguyén tir oxygen cong hudng & dc 79.04 ppm.

Tir cac dac trung phd néi trén, dy kién chat 1 14 mot triterpen 6 tén goi 1a oleanolic
acid. So sanh vdi nghién ctru cia Gohari AR va cong su [20] vé oleanolic acid, thdy tuong
ddng vé cac sb liéu phd cho phép két ludn hop chét 1 13 oleanolic acid (Hinh 1).

Hinh 1. Céu triic hop chét 1 (oleanolic acid)
3.1.2. Xdc dinh cdu tric hop chdt A2

Chat A2 thu dugc c6 dang tinh thé hinh kim mau tring. Pho MS: m/z 456. C30Has0s.
Ph6 "H-NMR (500MHz, CDCls): 85 & 0.82 (s, 3H, H-25) ; 0.92 (s, 3H, H-29); 0.94 (s, 3H,
H-24); 1.04 (s, 3H, H-30); 1.14 (s, 3H, H-26); 1.14 (s, 3H, H-23); 1.16 (s, 3H, H-27); 5.61
(d, J=5.5Hz, 1H, H-12); 3.21 (dd, J=4.5 Hz, 10.7 Hz, 3H, H-3); 2.40 (J=13.5; 4.5 Hz, 1H,
H-18). Phé BC-NMR (125MHz, CDCls): 8¢ (tir C-1 dén C-30) 35.85, 28.48, 77.23, 35.11,
49.40, 18.33, 32.49, 37.81, 44.72, 34.34, 23.47, 121.74, 141.55, 40.83, 28.95, 34.87, 47.75,
38.66, 37.18, 29.76, 34.51, 32.80, 29.35, 18.24, 15.62, 20.33, 25.44, 183.48, 30.92, 27.82.

Phé MS cua 2 ciing cho thy pic ion M* tai m/z 456, giéng nhu chét 1 cho phép du
kién cong thirc phan tir C30Has0s.

Phd "H-NMR cua chét 2 cho thdy cdc tin hiéu 8y trén phd 'H-NMR cua chét 2 ¢6 hau
hét cac tin hiéu gidng véi phd ciia chat 1. Tuy nhién tin hiéu proton & 8y 2.82 ctia H ¢ vi tri
18 xuét hién trén phd 1 lai hoan toan bién mét trén phd 'H-NMR cua chét 2, thay vao d6 lai
xudt hién tin hiéu proton & 8u 2.41 ppm, 1H. So sanh vdi tai liéu [6] thi tin hiéu nay dugc
quy két cho H18 & vj tri a.

Phd BC-NMR vi pho DEPT ctia chét 2 hoan toan tring khép véi chat 1. Tir cac di
kién pho trén c6 thé két luan chat 2 13 18a-oleanolic acid.

Tir cée dit liéu phd khoi va phd cong hudng tir hat nhan da phan tich & trén goi y hop cht
2 12 hop chat 18a-oleanolic acid. So sanh véi nghién ctru [6] vé 180-oleanolic acid cho thay trong
dong vé& céc s6 liéu phd tuong cho phép két luan hop chét 2 1a 18a-oleanolic acid (Hinh 2).
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Hinh 2. Ciu triic ciia 2 (18a-oleanolic acid)
3.1.3. Xdc dinh cdu triic hop chat 3

Chat 3 thu duoc c6 dang tinh thé hinh kim mau tring, hién mau tim hdng véi vaniline
trong, tac: 163°C. Phé MS: m/z 456. C29HasO. Phd "H-NMR (500MHz, CD;0D ): 81 & 1.02
(d, 3H, J= 6.5 Hz, H-19); 1.01 (s, 3H, H-29); 0.85 (d, 3H, J = 6.5 Hz, H-26); 0.81 (t, 3H,
J=17.0 Hz, H-24); 0.80 (d, 3H, J = 6.5 Hz, H-27); 0.70 (s, 3H, H-28). 3.52 (m, 1H, H-3);
5.16 (dd, 1H, J=8.5; 15.0 Hz, H-21) va 5.02 (dd, 1H, J = 8.5; 15.0 Hz, H-20), 5.35 (m, 1H,
H-6). Phd *C-NMR (125MHz, CD;0D): 5C (tir C-1 dén C-30) 37.32, 33.95, 71.83, 42.33,
121.74, 140.77, 31.73, 31.96, 50.14, 36.16, 21.14, 39.83, 42.33, 56.78, 24.34, 28.29, 56.06,
40.51, 19.83, 138.33, 129.28, 45.85, 26.11, 11.99, 29.16, 19.41, 19.04, 18.79, 12.06.

Phé MS chit 3 cho thiy pic ion M+ tai m/z 412.0 cho phép du doan cong thirc phén tir.

"H-NMR (500 MHz. CD;0D). du (ppm): Phdé 'H-NMR ciing cho thdy tin hiéu cong
hudng cua 3 proton olefin, nhung ngoai 2 proton olefin mach hé dang HC=CH ¢ 6H 5.16
(dd, 1H, J=8.5; 15.0 Hz) va 5.02 (dd, 1H, J = 8.5; 15.0 Hz), con ¢6 mot tin hiéu dac trung
cho proton cua lién két d6i dang >C=CH & Cs va Cs ciia khung stigmastan & &u 5.35 (m,
1H). Phd 'H-NMR ciing cho thay tin hiéu ctia mét proton lién két véi -COH & 3.52 (m, 1H,
H-3) va proton ctia 6 nhom methyl ¢ 6 1.02 (d, 3H, J = 6.5 Hz). 1.01 (s, 3H). 0.85 (d, 3H,
J=16.5Hz). 0.81 (t, 3H, J=7,0 Hz) 0.80 (d, 3H, J= 6.5 Hz), va 0.70 (s. 3H).

3C NMR (125 MHz. CDsOD). ¢ (ppm): Pho *C-NMR va phd DEPT ciia chét 3 ciing
thé hién tin hi€u cong hudng cua 29 carbon, trong d6 c6 4 carbon olefin tai d¢c 140.77; 138.33;
129.28; va 121.74 ppm; 1 carbon lién két voi -OH tai 8¢ 71.83 ppm va 6 nhom CHs. Tur cac
bang chimg phd néi trén, chit 3 dugc xac dinh 13 mot sterol c6 tén goi la stigmasterol.

Tir céc dit liéu pho khdi va phd cong hudng tir hat nhan da phén tich & trén goi y hop
chét 3 12 hop chét stigmasterol hay Stigmasta-5,22-dien-3p-ol. So sanh véi nghién ctru ciia
Venkata Sai Prakash Chaturvedula va cong su [38] vé stigmasterol thdy twong dong vé céc
s6 liéu phd twong ting, cho phép két luan hop chét 3 1a stigmasterol.

Hinh 3. Céu tric cia 3 (stigmasterol)
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3.2. Két qua thir hoat tinh chéng oxi héa ciia hop chit 1

o x Phan tram (%) wc ché tai cac nong do pg/mL Gia tri ICso

STT| Tén mau
256 64 16 4 1 (ug/mL)
1 1 81 53,5 22 16 0 58,65+1,20
Chét tham khao Acarbose 77.11 +2.51

Tir bang két qua cho thiy, miu chit 1 biéu hién hoat tinh chéng oxi héa véi gia tri
ICs0 = 58.65 pg/mL.

4. KET LUAN

Tir cao ethanol chiét tir than cdy An xoa (Helicteres hirsuta Lour.) & Ba Thudc, Thanh
Hoa d4 phan 1ap va nhan danh duoc 3 hop chét: oleanolic acid (1), 18a-oleanolic acid (2) va
stigmasterol (3). Cau triic cta cac hgp chat duoc xéc dinh bing cac phuong phip phdé MS,
NMR. Hop chit 1 biéu hién hoat tinh chdng oxi héa vdi gia tri ICso = 58.65 pug/mL.
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ISOLATION AND DETERMINATION OF SOME COMPOUNDS
FROM HELICTERES HIRSUTA L., COLLECTED IN BA THUOC
DISTRICT, THANH HOA PROVINCE

Le Anh Tuan, Le Thi Hoa, Le Thi Binh
ABSTRACT

The ethanol extract of Helicteres hirsuta L., was collected in Ba Thuoc district, Thanh
Hoa province, of which three compounds were isolated: oleanolic acid (1), 18a-oleanolic
acid (2) and stigmasterol (3). The structures of these compounds have been elucidated by
spectroscopic methods: MS, 'H-NMR, >C-NMR, DEPT. The results show that compound 1

has moderate antioxidant activeness. This is the first study of the chemical constituents of
the Ba Thuoc, Thanh Hoa Helicteres hirsuta L.

Keywords: An xoa, Helicteres hirsuta Lour., oleanolic acid, 18a-oleanolic acid,
stigmasterol.

* Ngay nop bai: 10/6/2022; Ngay gui phan bién: 22/6/2022; Ngay duyét dang: 7/2/2023

166



