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KHAO SAT THANH PHAN HOA HQC CUA TRAI KHO
QUA (MOMORDICA CHARANTIA L.)

Ngo Hai angl, Phung Van T rung2 va Nguyén Ngoc Hanh®
ABSTRACT

From fruits of Momordica charantia L., two compounds: uracil (I, Figue 1) and
momordicoside K (I, Figue 2) was isolated from ethyl acetate extract. Their structures
were elucidated by modern spectrometric methods and compared with published data.
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Title: Research on chemical composition of the fruits of Momordica charantia L.
TOM TAT

Tir trdi Khé qua, hai chdt: uracil (chdt I, Hinh 1) va momordicoside K (chat II, Hinh 2)
da duogc co ldp tir cao ethyl acetate. Hai chat nay duwoc xac dinh bang cac phiwong phap
pho hién dai va so sanh voi tai liéu da cong bo.

Tir khéa: Mudp ding, khé qua, uracil, momordicoside K.

1 GIOI THIEU

Khé qua cd tén khoa hoc la Momordica charantia L. thudc ho Bau bi
(Cucurbitaceae), do c6 vi déng nén con dugc goi la Mudp déng, Luong qua, 1a
loai day leo (D6 Tat Loi, 1995). Trai Khd qua c6 vi dang, tinh han, khong doc,
duoc tr@)ng o kha‘ip noi trén thé gioi dé 15y trai an va chira mot s bénh nhu dai thao
duong, loét da day, mun nhot, giai nhiét, sang mit, giam dau,... va mot s6 bénh
khac (B3 Huy Bich va cac tac gia, 2003). Trong nhiing nim gan day, c6 nhiéu tac
gia trén thé gidi cling nhu nudc ta d quan tim nghién ctru thanh phan héa hoc va
tac dung sinh hoc cua trai Khd qua. O Viét nam, cac tac gia Pham Van Thanh,
Pham Kim Min, Poan Thi Nhu,... di chimg minh tac dung ha duong huyét cua
nhom glycoside trén tho gay dai thao duong thyc nghiém bang Alloxan (Pham Vin
Thanh et al., 2001). Nam 2007, cac tac gia Nguyén Ngoc Hanh, Phung Vin Trung,
Phan Nhat Minh,... dd phéan lap charantin tir trai Kho qua va thir hoat tinh (rc ché
a-glucosidase. Vi muc dich gop phan khao sat thanh phan hoa hoc ciia Kho qua
trong tai Phii Yén, trong bai bao nay, ching toi trinh bay két qua c¢o 1ap va nhan
danh céu triic hai chét tir dich chiét ethyl acetate cua trai Khd qua.

2 NGUYEN LIEU VA PHUONG PHAP
2.1 Nguyén liéu

Nguyén liéu duoc trong tai huyén Pong Hoa tinh Phu Yén do Trung tdm Nghién
ctru va San xuat Dugc liéu mién Trung cung cap, 1a nhiing tradi Kho qua da gia
thudc loai trai nho, mau xanh dam, rat dang. Trai dugc loai hat, cat thanh lat nho,
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sdy khd ¢ nhiét do dudi 60°C trén hé thdng sdy nguyén liéu dén khéi luong
khong doi.

2.2 Phuwong phap trich ly va co lap

2.2.1 Phwong phap trich ly

Trai Khé qua khé (4.5 kg), dugc chiét véi ethanol 95° C6 loai dung méi thu duoc

cao TT (537 g). Sau khi loai béo bang petroleum ether (PE) va trich véi ethyl
acetate (EtOAc) thu dugc cao TE (219 g).

2.2.2 Cé ldp hop chat

Cao TE dugc tién hanh sic ky cot véi silica gel pha thuong, voi hé gidi ly 1a hon
hop petroleum ether (PE) va chloroform (CHCl;), CHCl; va methanol (MeOH) voi
d6 phan cuc tang dan.

Bing 1: Két qua séc ky cdt thwong cao TE

Phan doan Hé dung moi Két qua thir TLC

1 PE:CHCL = 5:5 Vét kéo dai

2 PE:CHCl; = 4:6 C6 nhiéu vét

3 PE:CHCI; = 3:7 C6 2 vét dam

4 PE:CHCl; = 2:8 Vét kéo dai

5 PE:CHCL; = 1:9 Vét kéo dai

6 CHCL; = 100% Cé 2 vét dam (Cao TEG6)
7 CHCl3:MeOH = 95:5 C6 2 vét dam

8 CHCl5:MeOH = 9:1 C6 nhidu vét

9 CHCl3:MeOH = 85:15 C6 nhidu vét

10 CHCl3:MeOH = 8:2 C6 nhiéu vét

O Phan doan 7, két tinh nhiéu lan thu duoc chat 1.

O phan doan 6, tllu duoc cao TE6, tién hanh sic ky cot voi silica‘l gel pha thuong,
véi hé giai ly 1a hon hop CHCl; va MeOH vai @6 phan cuc tang dan.

Biang 2: Két qua sic ky cét thwong cao TE6

Phan doan H¢ dung moi Két qua thir TLC
1 CHCl3:MeOH = 95:5 Nhiéu vét
2 CHCl3:MeOH = 95:5 Cé 1 vét dam
3 CHCl5:MeOH = 93:7 C6 2 vét chinh
4 CHCl3:MeOH = 9:1 C6 2 vét chinh
5 CHCl3:MeOH = 88:12 Nhiéu vét
6 CHCl;:MeOH = 85:15 Nhiéu vét

O phan doan 2, két tinh nhiéu 1an thu dugc chat IL

2.3 Phuwong phap nhén danh ciu tric

- Phd cong huong tir hat nhan: 1H-NMR, 13C-NMR, COSY, DEPT, HSQC,
HMBC dugc ghi trén may Bruker Avance 500 MHz va Varian 600 MHz d6
dich chuyén héa hoc (8) dugc tinh theo ppm, hang sd twong tac (J) tinh
bang Hz.

- Pho hong ngoai duge do trén may VECTOR 22, ding vién nén KBr.
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Pho khdi lwong dugc do trén may 1100 series LC/MS Trap Agilent.

Diém nong chay duoc do trén may Electrothemal 9100 (UK) ding mao quan
khéng hi¢u chinh.

Séc ky 16p mong st dung ban nhom silica gel Merck 60F254 trang sin day
0,2mm.

Séc ky cot dung silica gel 60, ¢& hat 0.04-0.06 mm, Scharlau GE 0048.

3 KET QUA VA THAO LUAN
3.1 Nhin danh céu tric chat I

Chit I c¢6 dang bot mau trang, nong chay & 250°C.

Séc ky 16p méng (TLC) hién mau xam dudi dén tr ngoai, mau vang trong hoi
lod, khong hién mau vo6i dung dich HSO4 10% trong EtOH. Ry = 0.32
(CHCl3:MeOH = 85:15)

Ph6 hdng ngoai IR (KBr, Vyay, cm™): 3112 (N-H), 2986-2821 (C-H), 1717
(C=0), 1669 (C=C).

Phd *C-NMR (DMSO, & ppm) két hop véi phé DEPT cho thidy 2 nhém —CH=
¢100.2 va 142.1 ppm, 2 nhém >C=0 & 151.4 va 164.3 ppm.

Ph6 '"H- NMR (DMSO, & ppm) cho thay 2 proton metin k& ndi d6i (-CH=) véi
tuong tac ortho ¢ 5.44 (d, J = 7.5, H5) va ¢ 7.37 (d, J = 7.5, H6), 2 proton &
10.89 (2H, brs) ciia nhom NH.

Phé HMBC cho thiy su twong tac gitra: H5 voi C6 va C4: H6 véi C5, C2
va C4.

Nhu vay, dua vao cac két qua phd IR, 'H-NMR, “C-NMR, DEPT, HMBC
(Bang 3) va so sanh véi tai liéu da cong bd [VS Thi Nga va céc tac gia, 2007],
chung t6i nhan danh chét I 14 Pyrimidine-2,4-(/H, 3H)-dione (hay uracil) c6 cong
thue ciu tao nhu Hinh 1.

2 4
1 5
HN 6 2

Hinh 1: Céng thitc cdu tao ciia chit I va twong tic HMBC
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Bing 3: Dit liéu phé "H-NMR, “C-NMR, DEPT va HMBC ciia chat I

Vitri “C-NMR ; "H-NMR HMBC
CH (5ppm) PEPT90 DEPT13S NhomC o o' om0
1 >N-H  10.89 (1H, brs)
2 1514 Biénmit Biénmit >C=0
3 o o >N-H  10.89 (1H, brs)
4 1623  Biénméit Biénmit >C=0
B 5.43-5.45
5 100.2 + + —CH= (H.d1-75 H5— C6, C4
B 736-7.38  H6 — C5,C2,
6 142.1 + + CH= 11701275 ca

3.2 Nhan danh ciu tric chat IT

- Chét IT c¢6 dang bot mau tring, nong chay & 236-237°C.

- Séc ky 16p mong (TLC) khong hién mau dudi dén tir ngoai, hién mau hong véi
dung dich H,SO,4 10% trong EtOH. R=0.437 (CHCl3:MeOH = 85:15).

- Phé PC-NMR (DMSO, & ppm) cho thay trong phan tir ¢6 37 cacbon, két hop véi
HSQCAQ cho thdy c6 6 cacbon tir cdp va 8 nhom CH,. Tir khoang 14.7-28.6 co
tong cong 12 miii cacbon (14.7, 17.7, 18.6, 20.9, 21.8, 25.5, 25.6, 26.1, 26.8, 26.9,
28.6, 28.6), két hop véi HSQCAD ta thay c6 5 nhém CH,, do d6 khang dinh 7
cacbon con lai 1a CHj. Tir d6 6 thé du doan phan tir c6 khung triterpene. Ngoai ra,
miii cacbon ¢ 99,9 1a miii dic trung cua cacbon acetal (O—CH-O) va 4 cacbon loai
>CH-O cuia phan tir dudng cong hudng trong ving tir 70.4 dén 77.1 chung to day
1a mot triterpene c6 gin mot don vi duong.

- Bén canh d6 phé *C-NMR cho thiy bén miii ¢ 120.8, 127.6, 136.9 va 146.6 cho
thdy phan tir c6 2 ndi doi, két hop voi HSQC cho thdy mot mii doi tai H6 d,J=
4.3 Hz, 1H) tuong tac v6i C-6 ¢ 120.8 ppm, dong thoi két hop HMBC cho thiy H6
tuong tac voi C4, C7 va C10 chirng t6 ndi d6i nam trén C5 va C6. Dong thoi véi
HMBC cho thiy tuong tac giita C24 véi H26 va H27 chimg t6 lién két doi tai C23
va C24; ngoai ra, H24 ¢ 5.35 (d, J = 13.5 Hz, 1H) c6 hang s J 16n ching t6 H23
va H24 & vi tri trans.

- Phé PC-NMR cho tin hiéu C19 & 206.4 dic trung cho nhom aldehyde, HMBC
cho tin hiéu tuong tac gitta H8 va C19 chung t6 nhom aldehyde gin vao vi tri 9.

- Phé 'H- NMR (DMSO, & ppm) va HSQC cho thay mot miii d6i H6 6 5.71 (d, J =
4.3 Hz, 1H) chtng t6 & vi tri 7 ¢6 gén nhém thé. Phd 3C_NMR cho thiy tin hiéu
mii C7 & 70.3 (C-0), ’dong thoi, HMBC cho thiy tuong tac gitta H1’ voi C7
chung té phan duong gan o vi tri 7.

- Phé *C-NMR cho tin hiéu & 49.2 dic trung cho nhém —OCH;, két hop HMBC
cho thay twong tc giita proton metoxy véi C25 ching t6 nhém —OCH; géan vao vi
tri 25.

- Pho "C-NMR cho mili C3 (C-O) & 74.4 tuong {mg véi proton H3 (3.39) c6
tuong tac HMBC véi C1 va C5 chung t6 c6 1 nhém -OH gan & vi tri 3.
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Nhu vdy, dwa vao nhiing dir liéu phd "H- NMR, “C-NMR, COSY, HSQC va
HMBC (Bang 4) va so sanh véi tai litu dd cong bd [Hikaru Okabe, Yumi
Miyahara and Tasuo Yamauchi, 1982] chiing toi nhan danh chét II 1a 3-O-p-D-
glucopyranoside cua 3p,7p-dihydroxy-25-methoxycucurbita-5,23-dien-19-al (hay
momordicoside K) c6 cong thirc cau tao nhu hinh 2.

Hinh 2: Cong thirc cdu tao chat II
Bing 4: Dir liéu phd 'H, *C-NMR, COSY va HMBC ciia chét IT

Vitri 'H-NMR (Sppm; J= "“C-NMR  Loai COSY HMBC
C/H Hz) Sppm  carbon 'H—'H 'H - "C
1.40 (1Ha, d,J=9.2) HI, H2,
L 132 (1Hb, m) 209 —CHZ= 4
1.85 (1Ha, m);
2 |5 (iHb m) 286 -CH2- HI, H3
3 3.39(1H, m) 744  >CH-O H2 Cs,Cl
4 410  >C<
5 146.6 =C<
6 5.71(1H,d,J=43) 1208 =CH- H7 C4,C7,C10
7 4.09(1H,d,J=5.1) 703  —CH-OH H6 Cs, C6,C9, Cl’
C6, C7,Cl19,
8 1.94 (1H, s) 436  -CH< 10, C30
9 49.4 >C<
10 2.45(1H, d,J = 12.6) 355 -CH< HI Cl1,C5,C9,C19
1 132(Ham);218(1HD, o o o hpo €9, C10, C12,
m) C19
12 354 (IHa, m); 1LOI(1HD, e o oy w1 C13,Cl4
13 449  >C<
14 473 >C<
15 rlniz (IHa, m); 122 (A1HD, 539 _cho- HI6
16 llnf (IHa, m); 1L85(1Hb, 06 oo s
17 1.45(1H, dd, J=17.9, 492  —CH< 20 C20
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8.9)
18 0.81 (3H, s) 147  —CH3 C12,Cl13
19 9.69 (1H, s) 2064 -CH=0 €9, C11
20 1.55(1H, m) 355 —CH<  H21,H22
21 0.88(3H,d,J=6.2) 186 -CH3  H20 C17, C20, C22
1.77 (1Ha, m)
2 513 (1Hb.d T - 133) 38.8  —CH2- H20,H23 (C20,C23
23 5.48 (1H, m) 127.6 -CH<  H22,H24 (22,C24,C25
_ €22, C23, C25,
24 535(1H,d,J=13.5) 1369 —CH<  H23 26, C27
25 74.2 >C<
26 1.16 (3H, s) 26.1  —CH3 C24, C25,C27
27 1.16 (3H, s) 256  —CH3 C24, C25,C26
28 0.97 3H, s) 268  —CH3 C3,C4, C5,C29
29 1.12(3H,s) 255  —CH3 C3,C4, C5,C28
30 0.71 (3H, s) 177 —CH3 C13,Cl14,Cl15
-OMe 3.0 3H, s) 492  —CH3 C25
I 4.07(1H,d,1=17.8) 999 —CH< (2 C7,C3
2 290 (1H,t,J=82) 732 -CH< CI,C3¥  CI,C6
3 ;;? (1H, dd, J=16.9, 771 CH< C2,C4  C2,C4
4 3.03(1H, m) 704 -CH< (% c3,C5
5 3.03(1H, m) 769  —CH<
, 343 (I1H,d,J=11.0) e , ,
6 365 (IH.dI—115) 61.1 CH2- C5 ()
4 KET LUAN

Tt trai Kho qua gia thu hai tai Pha Yén, chung t6i da c6 lap va nhan danh dugc hai
hop chét 1a uracil (chat I) va momordicoside K (chat II). Cu tric hoa hoc cua
chung dugc xac dinh bang cac phuong phap phd nghiém va so sanh véi cac tai liéu
da cong bo.
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