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Abstract

Seven compounds, including methyl 5-O-caffeoylquinate; trimethyl 2-hydroxicitrate; methyl 4-O-caffeoylquinate;
caffeic acid; methyl 3-O-caffeoylquinate; methyl 5-O-p-coumaroylquinate and chlorogenic acid were isolated from the
bioactivity guided calyces extracts of Hibiscus sabdariffa. Their structures were confirmed by 'H- NMR, *C-NMR, and
MS spectral methods and compared with those reported in the literature. Of these, three quinic acid derivatives;
chlorogenic acid and caffeic acid were determined to be Angiotensin converting enzyme inhibitors with ICsy values of
413.76; 569.47; 463.71; 373.25 and 253.12 pg/ml, respectively. These 5 compounds also indicated strong antioxidant

capacity with ICs, values at the same range with resveratrol.

Keywords: Hibiscus sabdariffa, Quinic acid derivative, Angiotesin I converting enzyme inhibitor, caffeic acid,

chlorogenic acid, DPPH.

1. MO DAU

Hibiscus sabdariffa hay con goi la cay rau chua
hodc ciy bup gidm, 13 ciy bui nho thuoc ho bong
(Malvaceae), phan bb chu yéu ¢ ving nhiét doi va
can nhiét d6i chau A va chau Phi, thuong dugc trong
dé 1iy dai an va lam thubc. Tir nhiéu nim nay, rau
chua dugc st dung rong rai trén thé gioi, la va chdi
non dung 1am rau xanh ndu canh chua, lam gia vi
hodc an séng, dai hoa dugc st dung trong cong
nghiép d6 udng, ruou vang, tra tai Hibiscus thanh
nhiét, mat keo, siro. Hat rau chua dugc ép la"iy dau
an, san xuat nhién liéu sinh hoc, 1am thuc an chin
nudi. Trong y hoc phuong Pong, rau chua céd vi
chua, tinh mat, cé tac dung thanh nhiét, giai khat,
1i8m phé, chi khai, duoc sir dung dé chita cac bénh
gan, mat, cao huyét ap, than kinh [1, 2].

2. THUC NGHIEM VA PHUONG PHAP
NGHIEN CUU

2.1. Miu thye vat

30 kg qua rau chua duoc thu thap tai Thach
Thét, Ha Noi va phén loai thuc vat béi PGS. TS.
Tran Minh Hoi, Vién Sinh thai va Tai nguyén Sinh
vat, Vién Han 1am Khoa hoc va Coéng nghé Viét
Nam. Tén khoa hoc ctia miu 1a H. sabdariffa L. var

sabdariffa (Rau chua)

Xir Iy mau: Dai qua tir 30 kg rau chua dugc tach
ra thu dugc 5,5 kg tuoi, phoi kho thu duoc 1,3 kg va
bao quan trong diéu kién tiéu chuén.

2.2. Héa chit thiét bi

Sdc ky I6p mong (TLC): Thuc hién trén ban
mong trang sdan DC-Alufolien 60 Fysy (Merck
1,05715), RP-18 Fys4s (Merck); phat hién cac vét
chit bang dén tir ngoai ¢ hai budc song 254 nm va
365 nm hodc ding thudc thir 1a dung dich H,SO,
10% phun déu 1én ban mong, siy kho roi ho néng tir
tir dén khi hién mau.

Sdc ky ¢ét (CC): Puge tién hanh véi chat hip
phu Sephadex LH 20, silica gel pha thuong va pha
dao. Silica gel pha thuong c¢6 ¢& hat 1a 0,040-0,063
mm (240-430 mesh). Silica gel pha dao YMC (30-50
pum, Fujisilisa Chemical Ltd.).

Phé cng hwong tir hat nhan (NMR): Po trén
may Bruker AVANCE 500 tai Vién Hoéa hoc, Vién
Han 1am Khoa hoc va Cong ngh€ Viét Nam.

Thir nghiém xac dinh hoat tinh tGc ché men
chuyén va kha niang trung hoa gbc oxi hoa tu do:
men chuyén angiotensin converting enzyme (ACE
from rabbit lung; dipeptidyl carboxipeptidase, EC
3.4.15.1; 20 units/mg of protein), hippuryl-1-histidyl-
l-leucine (HHL), captopril, hippuric acid (HA),
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benzene sulfonyl chloride (BSC), axit chlohydric,
axit boric, pyridine, 1,1-diphenyl-2-picrylhydrazyl
(DPPH). Tit ca cic hoa chit cua hing Sigma
Chemical Co. D6 hip thu quang dugc do trén may
quang phd TECAN GENIOS.

2.3. Phan lap cac hop chit

M?u rau chua sau khi lam kho, nghién nhé (200
g) dugc ngdm voi 2 lit metanol va si€u am trong 5
gio & nhiét do phong. Lay dich metanol va cét loai
dung moéi dudi ap suat giam thu dugc cin chiét
MeOH (25 g). Tiép d6, can methanol duoc tao
huyén phu véi 1L nudc cat rdi chiét phan doan lan
luot voi cac dung méi khac nhau CH,Cl,, EtOAc, n-
BuOH va loai bé cac dung méi thu duoc cac can
chiét CH,Cl, (2 g), EtOAc (2 g), n-BuOH (8,5 g) va
can chiét nudce (7,0 g). Phéan doan n-BuOH va nudc
thé hién hoat tinh tot nhat dugc gdp chung (BW) va
dem phan 1ap cac chat sach. Phan doan BW sau d6
dugc dua 18n cot sic ky pha déo rdi rira giai gradien
bang hé dung méi MeOH/H,O theo ty 1& (1/9-1/0,
v/v) thu duoc 7 phan doan BW1-BW7. Hop chit
RC-4 (13 mg) va hop chat RC-7 (9 mg) duoc phan
lap tir phan doan BW2 st dung sic ky cot pha
thuong, ria giadi biang hé dung mdi
CHCI3/MeOH/H,O (2,5/1/0,1; v/v/v). Phan doan
BW-4 trudc tién duoc tinh ché qua cot sephadex
LH-20 rira giai bang hé dung moi MeOH/H,O (2/3,
v/v) sau do6 qua cét silica gel véi hé¢ dung moi
CHCL/MeOH/H,O (4/1/0,1, v/v/v) thu dugc hop
chat RC-1 (80 mg) va RC-3 (46 mg). Phan doan
BW-5 dugc tinh ché qua sic ky cot pha thuong, ria
giai voi hé dung moi CHCl;/MeOH/H,O (3/1/0,1;
v/v/v) thu dugc chat RC-5 (17 mg) va RC-6 (24

mg).

2.4. Xac dinh hoat tinh wc ché men chuyén va kha
ning trung hoa goc oxi hoéa tw do DPPH ciia cac
hoat chat tach tir ciy Rau chua

Xdc dinh hoat tinh irc ché men chuyén

Thi nghiém xac dinh hoat tinh @c ché men
chuyén cta mau duoc thuc hién trén dia 96 giéng
thity tinh, ddy bang, c6 nip, voi téng thé tich phan
g 13 50 pl gdm: 20 pl mau thir & cac ndng do khac
nhau, 10 pl ACE (100 mU/ml), 20 pl HHL (12,5
mM). U hdn hop ¢ 37 °C trong 30 phit. Ding phan
{ng bang 40 ul HC1 1M. Tiép d6, thém vao hon hop
phan tng 80 ul pyridine va 40 ul BSC. Tron déu hdn
hop trén da lanh trong 1 phut, xac dinh d6 hép thu
quang cua dung dich ¢ budc song 410 nm (A410).

Phan trim wc ché hoat do ACE cua mau thu
duogc tinh theo cong thuec:

Nguyén Van Tuyén va cong su

(A410 dbi chimng duong ~ A410 méiu thfx)

% trc ché =
(A410 aéi chimg duong = A410 mau tréng)

Trong d0, cac giéng d6i ching duong: chat thir duoc
thay bang dung méi pha miu; giéng blank: co chit
HHL duoc thay bing dém phan tmg. Chit tham
khéo: captopril.

Gia tri ICso (ndng do cua chit thir irc ché 50 %
hoat d0 ACE trong diéu kién thi nghiém) dugc tinh
toan theo phin mém may tinh excel table curve [3,
4].

Xdc dinh kha ndng trung hoa goc oxi héa tw do
DPPH

50 ul mau thr ¢ cac ndong do khac nhau dugc
thém vao 150 ul dung dich DPPH 0,5 mM trong
metanol 80 %. U hdn hop phan tng trong bong tdi, &
37 °C trong 30 phut. Xac dinh d6 hap thu quang cua
dung dich ¢ budc song 517 nm (Asi7). Kha néng
trung hoa gdc oxi hoa ty do DPPH cta mau thir
dugc tinh theo cong thuec:

% trung hoa gbc tu do = (Asy7 g chimg duong -
mau thu)/(A517 d6i ching duong)

Gia tri SCso (Scavenging capacity - nong do cua
chat thir trung hoa 50% gbc oxi héa tu do DPPH
trong diéu kién thi nghiém) duogc tinh toan theo phan
mém may tinh excel table curve [5].

A517

3. KET QUA VA THAO LUAN
3.1. Xic dinh céu triic cic hoat chit

Két qua dugc chi ra ¢ hinh 1, bang 1 va 2.

Hop chat RC-1 phan lap dugc dudi dang bot vo
dinh hinh mau tring. Phd cong hudng tir hat nhan
proton cua RC-1 Xuét hién cac tin hiéu proton dac
trung cho dong phan frans-caffeoyl: cp tin higu
proton olefin véi cAu hinh frans &y 7,60 (d, J=16,0
Hz) va 6y 6,32 (d, J = 16,0 Hz); ba tin hi¢u proton
olefin thugc hé tuong tac spin ABX oy 6,80 (d, J =
8,0 Hz); 6,95 (dd, J=8,0; 2,0 Hz) va 7,07 (d, /= 2,0
Hz), ba nhom CH-O- véi cac gid tri oy 3,72 (m);
4,15 (m); 5,38 (m); hai nhom metylen voi oy 1,99-
2,24, nhom OCH; véi 8y 3,73 (3H, s). Trén phd C-
NMR cuia RC-1 xuat hién tin hiéu dic trung cho 16
nguyén tir cacbon. Trong d6 tin hiéu cia 8 nguyén tu
cacbon olefin (o¢c 115,2~149,5) va mdt nguyén tir
cacbon cacbonyl (8¢ 169,1) thudc hop phéan caffeoyl.
Nhom methoxi dac trung bdi d¢ 52,9; tin hi¢u cia 7
nguyén tir cacbon con lai thudc vé khung axit quinic.
Cip tin hiéu dic trung cho hai nhém metylen xut
hién tai 8¢ 36,3 va 40,8 cho thidy nhom caffeoyl thé
tai vi tri C-5 [1]. Két hop so sanh véi sb lisu NMR
cong bd trong tai lidu tham khao [6] khiang dinh hop
chat RC-1 1a metyl 5-O-caffeoylquinate.
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Phan ldp cac hoat chdt tir rau chua...

Bang 1: Dit kién phé "H-NMR (CDCl;, 500 MHz) ctia RC1- RC7

RC1 RC2 RC3 RC4 RCS RC6 RC7
No. Oy (mult., Jin | dy .(mult., Oy (mult., Jin | 8y (mult., Jin | &y (mult.,, Jin | 8y (mult., Jin | &y (mult., Jin
Hz) Jin Hz) Hz) Hz) Hz) Hz) Hz)
1 - - - - - -
2 1,99-2,24 (m) | 4,46 (s) | 2,01-2,24 (m) 1,97-2,20 (m) | 1,99-2,25 (m) | 1,94-2,11 (m)
3 4,15 (m) - 4,30 (m) 5,26 (m) 4,13 (m) 5,23 (m)
4 3,72 (m) 3,07 (s) 4,87 (m) 3,71 (m) 3,68 (m) 3,64 (m)
5 5,38 (m) - 4,30 (m) 4,12 (m) 5,38 (m) 4,06 (m)
2,01 -2,24
6 1,99-2,24 (m) - (m) 1,97-2,20 (m) | 1,99-2,25 (m) | 1,94-2,11 (m)
7 - - - - -
K - - - - - -
2’ 7,07 (d; 2,0) 7,09 (d;2,0) | 6,97 (d, 2,0) 7,02 (d; 2,0) 7,47 (d; 8,0) | 6,95 (d;2,0)
3 _ - - - 6,82 (d; 8,0) -
4° - - - - - -
5’ 6,80 (d; 8,0) 6,81 (d; 8,0) | 6,72 (d, 8,0) 6,76 (d; 8,0) 6,82 (d; 8,0) | 6,67 (d; 8,0)
, 6,95 (dd; 8,0; 6,98 (dd; 8,0;| 6,87 (dd, 8,0; 6,92 (dd; 8,0; 6,84 (dd; 8,0;
6 é,O) é,O) §.0) é,O) 7:47(d;8,0) 5,0)
7 7,60 (d; 16,0) 7,65 (d; 16,0)| 7,47 (d, 16,0) 7,50 (d; 16,0) | 7,67 (d; 16,0) | 7,45 (d; 16,0)
8’ 6,32 (d; 16,0) 6,38 (d; 16,0)| 6,15 (d, 16,0) 6,20 (d; 16,0) | 6,38 (d; 16,0) | 6,15 (d; 16,0)
9 - - - - - -
3,85 (s) -
OMe 3,73 (s) 3,79 (s) 3,76 (s) 3,66 (s) 3,74 (s)
3,72 (s)
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Hinh 1: Céu trac hoa hoc cac hop chat RC1- RC7
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Hop chat RC-2 phén 1ap dugce dudi dang chét 1ong
khong mau. Pho 'H-NMR va “C-NMR khing dinh
RC-2 1a trimethyl 2-hydroxicitrate. Cac tin hi¢u
cong huong cua proton va cacbon dac trung chi ra
trong bang 4 va phu hop voi phd chuin cong bd
trong tai li¢u [7].

Hop chdt RC-3 nhan dugc dudi dang bot vo
dinh hinh mau tring. Sy giéng nhau vé& hinh dang
ph6é "H-NMR va “C-NMR ciia RC-3 so véi RC-1
cho thay RC-3 ciing 1a mot dan xuét cua axit quinic
véi sy ¢6 mat ciia mot nhom trans-caffeoyl, va mot
nhom methoxi. Tuy nhién khac véi RC-1, sy tuong
ddng vé do chuyén dich hoa hoc cua H-3 va H-5 (8y
4,30 ) cho thiy nhom caffeoyl trong RC-3 thé tai vi
tri C-4. Piéu nay phu hop véi sy dich chuyén cua
cac tin hiéu C-3 (3¢ 65,7), C-4 (6¢ 78,6), C-5 (¢
69,1) so voi hop chat RC-1 quan sat dugc trén phd
BC-NMR. RC-3 dugc x4c dinh 1a metyl 4-O-
caffeoylquinate. Cac dir kién phd 'H-NMR va "C-
NMR cta RC-3 phu hop véi cac dir kién phd cia
methyl 4-O-caffeoylquinate di dugc cong bd trong
tai liéu tham khao [6].

Hop chat RC-4 ¢ dang chat rin vo dinh hinh
mau tring. Phd '"H-NMR va “C-NMR khing dinh
RC-4 1a axit caffeic. Cac tin hi€u cong hudng cia
proton va cacbon dac trung cho axit caffeic chi ra
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trong bang 2. Céac gi4 tri nay phu hop véi phd chuan
ctia axit caffeic cong bd trong tai lidu [7].

Hop chat RC-5 phan lap dugc dudi dang bot vo
dinh hinh mau tréng. Tuong ty nhu RC-1 va RC-3,
phé 'H-NMR va “C-NMR caa RC-5 khing dinh
cau tric RC-5 1a dan xuit cta axit quinic. Nhom
methoxi xuit hién tin hiéu &y 3,66 (3H, s) va &¢
53,0. Ngoai ra, hop phan frans-caffeoyl dic trung
boi cdp tin hiéu proton olefin véi hé tuong tac trans

Nguyén Van Tuyén va cong su

ou 7,50 (d, J= 16,0 Hz); 6,20 (d, J = 16,0 Hz) va tin
hi€u cua ba proton thom thudc hé tuong tac spin
ABX 6y 7,02 (d, J = 2,0 Hz); 6,92 (d, J = 8,0; 2,0
Hz); 6,76 (d, J = 8,0 Hz). Trén phd “C-NMR, cip
tin hi¢u ciia nhom metylen & 6¢c 37,8 va 37,9 ching
td6 nhom caffeoyl thé tai vi tri C-3. RC-5 duoc xéac
dinh 13 methyl 3-O-caffeoylquinate. D liéu phd
NMR cua RC-5 pht hop véi phd chuan cia metyl-3-
O-caffeoylquinate cong b trong tai liéu [6].

Bdng 2: Dit kién phé “C-NMR (CDCl;, 125 MHz) ciia RC1- RC7

RC1 RC2 RC3 RC4 RC5 RC6 RC7
No. dc dc dc dc dc
1 75,4 172,1 76,5 75,8 75,4 76,1
2 40,8 76,4 42,1 37,8 40,8 38,1
3 68,5 78,9 65,7 72,0 68,6 71,9
4 73,9 41,6 78,6 72,6 73,9 73,4
5 72,6 172,5 69,1 70,4 72,7 71,3
6 36,3 174,2 38,3 37,9 36,4 38,7
7 176,6 175,8 175,5 176,6 177,2
1’ 128,0 127,9 127,9 127,6 127,5 127,8
2’ 115,2 115,3 115,6 115,2 131,2 115,3
3 146,8 146,8 146,9 146,8 116,9 146,8
4’ 149,5 149,6 149,5 149,7 161,3 149,6
5’ 116,5 116,6 116,6 116,6 116,9 116,5
6’ 123,0 123,1 122,9 123,1 131,2 123,1
7 147,0 147,3 147,2 147,3 146,6 147,2
8’ 115,8 115,4 115,2 115,0 115,9 115,3
9’ 169,1 169,1 171,2 168.,4 169,1 168,8
OMe 52,9 53,2; 52,7, 52,3 53,0 53,0 52,9

Hop chit RC-6 phan 1ap dugc dudi dang bot vo
dinh hinh mau tring. Cac phan tich trén phd 'H-
NMR, “C-NMR dy doan RC-6 1a din xuét cia axit
quinic nhu RC-1, RC-3 va RC-5. Sy xuat hién cua
mot cdp proton thudc hé tuwong tac spin AA’BB’ (dy
6,82; 2H; d, J = 8,0 Hz va &y 7,47; 2H, d, J = 8,0
Hz) thay cho ba tin hi€u proton thudc h¢ tuong tac
spin ABX nhu & RC-1, RC-3 hay RC-5 cho thiy
hop phan caffeoyl dugc thay thé bing hop phan
coumaroyl. Ngoai trir cac dit liéu phd thudc hop
phan coumaroyl, cic gia tri con lai twong ddng véi
cac s liéu phod twong tmg ciia RC-1 cho thdy hop
phﬁn coumaroyl thé tai vi tri C-5. RC-6 dugc xéc

dinh 14 methyl 5-O-coumaroylquinate. Phd cua RC-
6 phu hop voi phé) cua hop chét metyl 5-O-
coumaroylquinate duoc cong b trong tai licu [8].
Hop chat RC-7 phén 1ap dugc dudi dang bot vo
dinh hinh mau tring. Phd cong hudong tir hat nhan
proton cia RC-7 bao gém: cip tin hidu & ving
proton olefin 6y 7,45 (d, J = 16,0 Hz); 6,15 (d, J =
16,0 Hz) cho thdy su c6 mat cua mot lién két doi véi
cau hinh trans. Cac tin hiéu & &y 6,95 (d, J = 2,0
Hz); 6,84 (dd, J = 8,0; 2,0 Hz) va 6,67 (d, J = 8,0
Hz) thudc hé tuong tac spin ABX cho théy su cO mat
ctia vong benzen thé ba vi tri 1,3,4. Ngoai ra trén
ph6 'H-NMR xuét hién tin hiéu cta ba proton CH-
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O- 0y 5,23 (m); 4,06 (m); 3,64 (m) va tin hiéu cua
mot cap proton metylen tai oy 1,94-2,11. Phé BC-
NMR ciia RC-7 xuét hién tin hiéu ciia 16 nguyén tir
cacbon bao gém: hai nguyén tir cacbon cacbonyl véi
dc 177,2 va 168,8; 2 cacbon olefin va 6 cacbon thom
Oc 149,6; 147,2; 146,8; 127,8; 123,1; 116,5; 115,3 x
2, bdn nguyén tir CH-OH ¢ 76,1; 73,4; 71,9; 71,3
va hai nguyén ti cacbon metylen 6c 38,7 va 38,1.
RC-7 duogc khing dinh 1a axit chlorogenic. Cac sb
liéu phd ctia RC-7 phu hop voéi axit chlorogenic da
dugc cong bd trong tai lidu [9].

3.2. Hoat tinh trc ché men chuyén va kha ning
trung hoa goc oxi hoa tw do DPPH ciua cac hoat
chat tach tir cdy Rau chua

Bdng 3: Kha ning trc ché men chuyén ciia cac hoat
chat tach tir cay Rau chua

Tén hoat chit J;Srii 1
RC1 | Metyl 5-O-caffeoylquinate 463,71
RC2 | Trimetyl 2-hydroxicitrate >1000
RC3 | Metyl 4-O-caffeoylquinate 569,47
RC4 | Axit caffeic 253,12
RC5 | Metyl 3-O-caffeoylquinate 413,76
RC6 | Metyl 5-O-p-coumaroylquinat >1000
RC7 ﬁﬁgrjg-:rellgeoquuinic hay axit 373.25
Captopril 3,26

Bang 4: Kha nang trung hoa gdc oxi hoa ty do
DPPH cuia cac hoat chat tach tir cay Rau chua

Tén hoat chét :g/sr(l)l,l
RC1 | Methyl 5-O-caffeoylquinate 14,44
RC2 | Trimethyl 2-hydroxicitrate >256
RC3 | Methyl 4-O-caffeoylquinate 13,06
RC4 | Axit caffeic 10,22
RC5 | Methyl 3-O-caffeoylquinate 9,05
RC6 | Methyl 5-O-p-coumaroylquinat 219
RC7 ::Ah)i)tro_; —ecl?if(;feoquuinic hay axit 8.37
Resveratrol 8,3

Két’qué khéo sat hoat tinh sinh hoc cho théy 5
trong s6 7 chat phan 1ap duoc c6 hoat tinh trc ché
men chuyén, trong d6 hoat chat RC4 (axit caffeic)

Phan ldp cac hoat chdt tir rau chua...

va RC7 (axit chlorogenic) c6 hoat tinh manh nhat
véi ICsp tuong Ung 1a 253,12 pg/ml va 373,25 ug/ml
(bang 3). Hoat tinh ctia ba dan xuat axit chlorogenic
la  metyl 3-O-caffeoylquinate; metyl 4-O-
caffeoylquinate va methyl 5-O-caffeoylquinate cé su
khac biét khong 16n. So sanh tuong quan céu tric -
hoat tinh ciia cac hoat chit, nhan thiy rang s luong
va vi tri cua cac nhém hydroxil trén vong benzen
cling nhu vi tri cac nhom thé quyét dinh kha ning tc
ché men chuyén ACE. Két qua nay gan véi két qua
xac dinh kha ning trung hoa gbc oxi hoa ty do
DPPH (bang 4). Sau trong sd 7 chit co hoat tinh
chdng oxi héa. Nam chit c6 hoat tinh chong oxi hoa
manh va c6 hoat tinh ¢ ché men chuyén, trong do
hoat chét axit caffeic va axit chlorogenic thé hién
hoat tinh chdng oxi hoa manh nhét twong duong chit
tham khao resveratrol.

4. KET LUAN

T dai qua rau chua, st dung sic ky cot pha
thuong va pha dao da phan lap, xac dinh cAu tric
dugc 7 hoat chit gom metyl 5-O-caffeoylquinate,
trimethyl 2-hydroxicitrate, metyl 4-0-
caffeoylquinate, axit caffeic, metyl 3-O-
caffeoylquinate, metyl 5-O-p-coumaroylquinate va
chlorogenic. Cac hoat chit duoc khao sat hoat tinh
chdng oxi hoa va e ché men chuyén. Nam chit c6
hoat tinh chéng oxi hoa manh va c¢6 hoat tinh @rc ché
men chuyén. Axit caffeic va axit chlorogenic thé
hién hoat tinh chéng oxi hda manh nhét tuong
duong chat tham khao resveratrol.

Loi cam on: Cong trinh hoan thanh nho kinh phi ho
tro tir dé tai Nghién ciru tim kiém cdc hop chat cé
tac dung trc ché men chuyén tir cdy Rau chua
(Hibiscus sabdariffa L.) va cdy Cdu ky (Lycium
chinense), md sé: VAST05.04/12-13.
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