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G6p phan nghién ciru thanh phan héa hoc vé qua chdm chdom & Viét Nam
Study on the Chemical Composition of Rambutan Peel in Vietnam

Tran Vin Hiéu", Hoang Than Hoai Thu', Vii Thi Thu Ha', Tran Thu Huong?,
Trin Duy Thanh? Tran Thi Thanh Thiiy’
IPhong Thi nghiém trong diém Cong nghé loc, héa dau. S6 2, Pham Ngii Ldo, Hoan Kiém, Ha Néi.
2Trieong Pai hoc Bdch khoa Ha Néi. S6 1, Pai Co Viét, Hai Ba Trung, Ha Ngi.
Pén Toa soan: 14-2-2017; chdp nhén ding: 5-9-2017

Tém tat

Chém chém (Nephelium lappaceum L.), la céy &n qué vung nhiét doi, thuéc ho Bé hon (Sapindaceae).
Trong qua trinh san xuéat chém chém hdp, vé chém chém thuong bj loai bé nhw mét dang phé thadi. Cac
nghién ctru gén day cho théy, cé thé st dung vé chém chém nhw mét nguon nguyén liéu déi dao chira nhiéu
chét c6 hoat tinh sinh hoc. Bai bao nay nghién ctu, phan 1ap mét s6 hop chét tir can chiét ethanol cda vé
qua chém chém thu hai tai tinh Péng Nai. Bén hop chat: Axit (- ) -shikimic (1), axit (-)-3-epi-shikimic (2),
vitexin (3) va (-)-epicatechin (4) dugc phan I4p. Céu tric héa hoc ctia cac hop chét nay duoc xéc dinh bang
phén tich phé khéi lvong (MS), phé cong huéng tir hat nhdn (NMR) va so sanh véi dir liéu phé cta cac hop
chat da céng bé.

Tw khéa: Chém chdém, axit (-)-shikimic, axit (-)-3-epi-shikimic, vitexin, (-)-epicatechin
Abstract

Rambutan (Nephelium lappaceum L.) is a fruit tropical tree in the family Sapindaceae. In canned food
processing, rambutan peels are discarded as waste. Recently studies show that rambutan peels can be
used as a material sources which contain abundant bioactive substances. The present study investigates
some compounds from the ethanolic extract of rambutan (Nephelium lappaceum L.) rind, harvested in Pong
Nai province. Four compounds: (-)-Shikimic acid (1), (-)-3-epi-shikimic acid (2), vitexin (3) and (-)-epicatechin
(4) were isolated by column chromatography. Their structures were elucidated by analysis of mass spectra

(MS), nuclear magnetic resonance (NMR) spectra and comparison with the published data.
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1. Ditvén dé

Chom chom (Nephelium lappaceum L.) 1a loai
ciy viing nhiét d6i, thudc ho Bo hon (Sapindaceae)
[1]. Cay chom chdm la cay co kich thudc trung binh,
la kép 1 - 4 cap 1a chét, hoa thanh chuy thuong dai
hon 14, qua dang bau duc, 4o hat day bao tron hat,
dinh hay hoi troc. Cy c6 hoa thang 3, c6 qua thang
5-7. Pay la mot trong sb an qua dugc trong dau tién o
DPong Nam A. Hién nay, chém chom dugc trong phd
bién & nhiéu chiu lyc nhu Chau Phi, Chau Dai
Duong, Trung My. Tai Viét Nam, chom chom dugc
trong chi yéu & cac tinh thudc luu vuc song Dong
Nai va khu vuc Nam B§. V6 qua chém chém khi con
xanh chita nhiéu tanin dwoc dung dé chira tiéu chay,
kiét Iy va c6 tac dung nhu thudc tiy giun. Hat chom
chom vi ngot, tinh 4m, chira nhiéu axit béo khong no
nhu axit oleic, axit arachidic... cé tic dung tiéu viém,
khang khuan, duoc dung dé chira bénh tiéu duong,
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viém niém mac miéng... O Malaysia nguoi ta diing vo
cdy tri bénh ve ludi [2].

Céc nghién ctru trén thé gi6i cho thiy vo qua
chém chém c6 nhidu hoat tinh sinh hoc dang chid y
nhu: hoat tinh chdng oxy hoéa [3], ha dwdng huyét [4],
ha huyét ap [5, 6, 7], chdng ung thu [8, 9], khéng
khuén [10].

Tai Viét Nam, cic nghién ctru ban dau cho thay
vo qua chém chém c6 chira mét so6 thanh phan
flavonoid glycoside [11]. Bai bdo nay cong bo nhiing
két qua bo sung vé thanh phan hoa hoc cta vo qua
choém chom dugc thu hai tai Viét Nam.

2. Thuyc nghiém
2.1. Phwong phdp nghién ciru

Séc ky ban mong dugc tién hanh trén ban silica
gel Merck 60F»s4. Sac ky cot st dung silica gel C18,
silica gel pha thuong cd hat 0,04-0,063 mm.

Phé cong hudng tir hat nhan NMR dugc ghi trén
may Bruker Avance 500MHz, pho khoi ESI -MS
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dugc do trén may Water LC/MS/MS-Xevo TQ. Phd
IR dugc ghi trén may Nicolet 6700 FT-IR.

2.2. Méu thuc vit

Mau thyc vat duoc thu hai tai tinh Déng Nai vao
thang 7 nam 2015. Tiéu ban duoc luu gilt tai Phong
Thi nghiém trong diém Coéng nghé loc hoéa dau. Vo
qué dugc rira sach, phoi, siy kho.

2.3. Thwe nghiém

V6 qua chém chom (1kg) da sdy kho duge ngam
etanol 96° (10 lit x 3), & nhiét do phong. Dich chiét
dugc loc va thu hdi dung méi bing may c¢b quay chan
khong duéi ap suat giam. 50 g cin chiét duoc phén
lap bang sic ky cot C18, rira giai v6i hé dung moi
gradient ethanol/nuée, ting dan lugng ethanol trong
nudce, cac phan doan dugc c6 quay kho, Kkét tinh lai
trong dung mdi thich hop. Két qua thu dugc 4 hop
cht: hdn hop chat (1) va (2) 1a chat két tinh mau
trang, 50 mg; hop chat (3) 1a chat bot mau vang, 15
mg; hop chét (4) 1a chit két tinh mau tring, 20 mg.

_ Hop chit 1: (NLH 02) (-) - shikimic acid: Chdt
két tinh mau trang, CsHi00s. HR-MS [M-H]:
173,04398 amu.

"H -NMR (500 MHz, MeOD) 8ppm: 6,82, (H-2, t,
1,5 Hz); 4,39 (H-3,brs); 4,02 (H-5, dt, J=15.,5;7,0
Hz); 3,70 (H-4, dd, J = 4,0, J = 7,5 Hz); 2,22 (H-6a,
dd, J=15,5Hz; 18,0 Hz); 2,72, (H-6b, dd, J = 5,0
Hz; 18,0 Hz).

BC-NMR (125 MHz, MeOD) Sppm: 170,05 (C-
7); 138,81(C-2); 130,75 (C-1); 72,75 (C-4); 68,42 (C-
5): 67,33 (C-3); 31,66 (C-6).

_ Hop chét 2: (NLH 02) (-)-3-epi-shikimic acid:
Chat két tinh mau trang, C;Hi00s. HR-MS [M-H]":
173,04398 amu.

"H -NMR (500 MHz, MeOD) §ypm: 6,69 ( H-2,
t, 2,0 Hz); 4,16 (H-3°, m), 3,41 (H-4’, dt, J=10,0; 8,0
Hz); 3,67 (H-5°, dd, J = 4,0; 8,0 Hz); 2,17, (H-6’a,
m); 2,78 (H-6’b, dd, J=35,5; 17,5 Hz).

3C-NMR (125 MHz, MeOD) ppm:169,59 (C-
7°); 140,53 (C-2°); 129,64 (C-1°); 78,40 (C-4’);
73,28 (C-3°); 70,45 (C-5°); 33,67 (C-6").

Hop chat 3: (CCO7) Apigenin-8-C-B-D-
glucopyranoside (Vitexin): Chat bdt mau vang,
C21H20010 . ESI-MS [M-H]*: 433 m/z.

'H -NMR (500 MHz, MeOD) 8,pm: 6,67 (1 H, s,
H-3), 6,32 (1 H, s, H-6), 8,03 (2H, d, J = 8,5 Hz, H-
2°,6%), 6,98 (2H, d, J = 8,5 Hz, H-3,5"), 4,97 (1H, d,
J =10 Hz, H-1"); 4,13 (1H,t, H-6), 3,98 (1H.d, J =
11,5 Hz, H-5”), 3,80 (1H, d, J = 12,0 Hz, H-4”), 3,66
(1H, d, J=17,5 Hz, H-3”), 3,49 (1H, m, H-2”);
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BC-NMR (125 MHz, MeOD-DMSO) 8ppm:
166,35 (C-2), 103,81(C-3), 184,03 (C-4),162,54 (C-
5), 99,42 (C-6), 164,34 (C-7), 105,82 (C-8), 158,02
(C-9), 105,45 (C-10), 123,55 (C-1"), 130,19 (C-2, 6,
117,07 (C-3', 5), 162,68 (C-4"), 75,24 (C-1"), 72,79
(C-2"), 80,27 (C-3"), 72,33 (C-4"), 82,98 (C-5"),
63,08 (C-6").

Hop chét 4: (NLH11) (-)-epi-catechin ((2R,3R)-
2-(3,4-dihydroxyphenyl)-3,4-dihydro-2H-chromene-
3,5,7-triol)

Chat bot mau tring. CisH140s. [M+H]* =291
m/z va [M-H] = 289 m/z. [a]p = - 50,4° (¢ 0,25
EtOH).

'H-NMR (500 MHz, Acetone-d6) Sppm: 7,04
(1H, d, J =1,5 Hz, H-2") 6,82 (1H, d, 8,0 Hz, H-5),
6,81 (1H, dd, J = 1,0, 8,0 Hz, H-6°), 6,01 (1H, d, J =
2,5Hz, H-8), 591 (1H, d, J = 2,5 Hz, H-6), 4,45 (1H,
s, H-2), 4,21 (1H, m, H-3), 2,86 (1H, dd, J = 2,6 Hz,
H-4a), 2,74 dd (1H, d, J = 3,6Hz, H-4b).

BC-NMR (125 MHz, Acetone-d6) Sppm: 157,58
(C-5), 157,55 (C-7), 157,10 (C-9), 145,38 (C-4’),
145,27 (C-3°), 132,22 (C-27), 119,31 (C-6"), 115,46
(C-2%), 115,24 (C5’), 99,76 (C-10), 96,18 (C-6),
95,67 (C-8), 79,39 (C-2), 66,92 (C-3), 28,95 (C-4).

3)
Hinh 1. Mot s6 hop chit phan 1ap duoc.
3. Két qua va thao luin

Hon hop chit (1) va (2) c6 dang tinh thé mau
trang. Phd HR-MS cua NLHO2 cho [M-H] bing
173,04398 amu tuong rng voi cong thirc phén ti la
C7H1005.

Tuy nhién, phd *C-NMR lai cho tin hi¢u ctia 14
carbon khong twong duong c6 do dich chuyén hoa
hoc phén bé theo ting cap doi goi v day 1a mot hdn
hop cua hai dong phén véi ty 1¢ 1:1. Trén phd '*C-
NMR, tin hi¢u dac trung ctia hai nhém COOH tai 6C
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169,59 va 170,05. Cac tin hiéu cua cicbon lién Kkét
d6i sp® c6 do dich chuyén héa hoc tai 6C 129,64,
130,75; 138,81; 140,53. Cac tin hiéu tai 6C 67,33;
68,42; 70,45; 72,75; 73,28; 78,40 1a cua cac nhém
CH c6 nhém chtic chita oxy. Ngoai ra, trén phd con
xuét hién tin hiéu dic trung cuia 2 nhom CHy tai 6C
31,66 va 33,67 ppm.

Pho '"H-NMR cho tin hiéu cua 12 proton, trong
d6 2 tin hi¢u tai OH 6,82 va 6,69 dac trung cho
proton lién két véi C ndi doi sp?; céc tin hiéu tai SH
3,41; 3,67; 3,70; 4,16; 4,25; 4,39 dac trung cho
proton dinh v&i carbon ¢6 nhom hydroxyl, va céac tin
hiéu tai 8H 2,17/2,78 va 2,22/2,77 ung vdi cac proton
cua nhom CH, .

Vi tri cua cac nguyén tu carbon va proton trong
c4u tric phan tir duge xac dinh théng qua viéc phan
tich phd hai chitu NMR-HSQC va NMR-HMBC.
Qua trinh phan tich cho thdy cac tin hidu tuong tic
v6i nhau theo hai cum tin hi€u doc 1dp ma khong co
bat ky mdi lién hé nao giita hai nhom tin higu do.
Piéu niy mot lan nira khang dinh day 1 hdn hop cua
hai hop chét ¢ cting cong thire phan tir C;H,00s. Cu
triic ctia hop chat 2 chi khac hgp chat 1 ¢ cu hinh
nhém OH & vi tri C3 diéu nay thé hién qua su thay
dbi hang s tuong tac J ciia proton H3 va H4 ciia hai
céu tric. Trong khi hop chit 1 c6 gia tri Js4 = 4 Hz
dic trung cho tuong tic equatorial — axial thi hop chat
2 ¢c6 J34 = 10 Hz déc trung cho tuong tac axial —
axial ctia 2 proton .Hon thé nita, sy thay doi c4u hinh
nay con lam cho d¢ dich chuyén héa hoc C3, C4, C5
ctia hop chét 2 dich chuyén vé phia truong cao so v6i
d6 dich chuyén hoa hoc ctia cac C tuong (g ciia hop
chit 1. Két hop tai liéu tham khao [12, 13] cho phép
xac dinh ciu triic cua cic chit 1 va 2 lan luot la
() - shikimic acid va (-)-3-epi-shikimic acid.

Hop chét (3), chat bot mau vang, c6 phd ESI-
MS [M+H]* = 433 amu, tuong ung voi cong thirc
phﬁn tor C21H2()O 10.

Ph6 C-NMR va DEPT ciia hop chat (3) dic
trung cho cau triic hop chat thuoc khung flavone
glycoside v6i 19 tin hiéu cua 11 nhém CH, 1 nhém
CH,, 8 carbon bac 4 va tin hiéu cia mét nhém C=0.
Trong d6, 2 tin hiéu cia cac cdp C tuong duong cta
mot vong thom goi ¥ rang trén vong B cia khung
flavone c6 nhém thé hydroxyl ¢ vi tri C4’. Ngoai ra,
cac tin hiéu tai 8C 75,24 (C-17), 72,79 (C-2”), 80,27
(C-37), 72,33 (C-4”), 82,98 (C-57), 63,08 (C-6) didc
trung cho cAu tric cua mot gde duong.

Trén pho 'H-NMR, 2 tin hiéu singlet cua 2
proton 8H 6,67 va 6,32 (1H, s) goi y rang ching
khong cuing thugc vong A ma thudc ca 2 vong A va C
cua khung flavone trong d6, 1 proton thugc vi tri H-3
va proton con lai thudc vi tri H-6 hodc H-8. Tin hi¢u
O0H 4,97 (1H, d, J = 10,0 Hz) dic trung cho proton
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anome cua gdc duong B-glucose. Cum tin hiéu & H tir
3,4 -4,2 ppm dugc gan cho cac proton con lai clia goc
duong trong cau tric cia (3).

Vi tri cua cac carbon trong phan tir dugc xac
dinh dya vao phé 2D NMR-HMBC. Pic biét, tin hi¢u
tuong tac cua & H 4,97 voi 6C 164,34 (C-7), 105,82
(C-8), 158,02 (C-9) cho biét duong glucose dugc dinh
vao vi tri C8 (105,82) bang lién két C-C. Ngoai ra,
cac tin hiéu tuong tac cta 6H 6,67 (1H, s) vdi 6C
166,35 (C-2), 123,55 (C-1"), 183,03 (C-4), 105,45 (C-
10) cho phép gén tin hiéu proton tai H 6,67 1a cua
H-3. Cac tuong tac ctua oH 6,32 (1H, s) véi 184,03
(C-4), 105,45 (C-10), 164,34 (C-7); 105,82 (C-8)
khing dinh tin hiéu proton tai 3 H 6,32 1a ctia H-6.

Hinh 2. Céc tuong tic HMBC chinh cua (3).

Tir viéc phan tich cac dir liéu pho 'H, *C-NMR,
HMBC, két hop vdi dir liéu phd cua hop chit tham
khao [14], dua dén két luan hop chit (3) chinh la
vitexin.

Hop chét (4) la dang tinh thé mau trz'ing, Phd
LC-ESIUMS (m/z) cho [M+H]" 291 amu, suy ra cong
thirc phén tir cua (4) 1a CisH40e.

Phé 'H-NMR c6 cdc tin hiéu dic trung cua
proton thom & do chuyén dich hoa hoc tai 6H 7,04
(1H, d, J = 1,5 Hz, H-2"), 6,82 (1H, d, J = 8,0 Hz, H-
5", 6,79 (1H, dd, J = 1,0 va 8,0 Hz, H-6’), 6,01 (1H,
d, J=2,5Hz, H-8) va 591 (1H, d, J = 2,5 Hz, H-6).
Ngoai ra, trén phd con c6 tin hiéu ciia 2 proton thudc
nhém metin (CH) c6 lién két véi nhom hydroxy tai
S8H 4,87 (1H, s, H-2) va 4,21 (1H, m, H-3). Tin hiéu
cua proton tai ¢ do chuyén dich hoéa hoc 8H 2,86 (1H,
dd, J = 16,75 va 5 Hz , H-4a) va 2,73 (1H, dd J =
16,75 va 3 Hz, H-4b) dugc gan cho 2 proton cia
nhém metylen.

Ph6 *C-NMR cho tin hiéu ciia 15 nguyén tur
carbon, gdbm 07 nguyén tir carbon bac 4, 07 nhom
metin (CH), 01 nhém metylen (CH»). Trong do, tin
hiéu ctia 2 carbon metin lién két vai oxy tai 8C 79,39
(C-2) va 66,92 (C-3) ppm v6i proton tuong ng tai
OH 4,87 (H-2) va 4,21 (H-3), tin hiéu cua 4 carbon
béc 4 lién két v6i nhom hydroxyl tai cac 8C 157,58



Tap chi Khoa hoc va Cong ngh¢ 121 (2017) 134-137

(C-5), 157,55 (C-7), 145,38 (C-3’) va 145,27 (C-4°).
Ngoai ra, trén phd con c6 tin hiéu ciia cic carbon
metin thudc vong A tai 6C 96,18 (C-6) va 95,67 (C-8)
véi proton tuong ung tai 6H 6,01 (H-6) va 5,91 (H-8),
03 carbon metin thu¢c vong B 115,46 (C-2’); 115,68
(C-5”) va 119,31 (C-6") véi proton twong ung tai OH
7,04 (H-2”), 6,82 (H-5) va 6,79 (H-6"). Pac biét, tin
hiéu cia nhom metylen tai 5C 28,95 (C-4) véi proton
tuong tmg tai 8H 2,86 (H-4a) va 2,73 (H-4b), rat dic
trung cho hop chit khung flavan.

Qua viéc phan tich céc s6 liéu phé MS, 'H-
NMR, *C-NMR ciia (4) ciing véi viéc két hop so
sanh voi cac dir kién pho cua (-)-epicatechin trong tai
liéu [15] da cong bd cho thdy hoan toan phii hop.
Piéu nay cho phép xac dinh (4) chinh 13 (-)-
epicatechin.

4. Kétluan

Tir can chiét ethanol cia vo qua chom chom da
phan 1ap dugc bdén hop chat: axit shikimic (1), (-)-3-
epi-shikimic acid (2), vitexin (3) va (-) - epicatechin
(4). Chu trac cla cac hop chét nay dugc xac dinh
bing cac phuong phap phd NMR, MS két hop vdi so
sanh voi cac dit liéu pho trong tai liéu tham khao. Tat
ca cac hop chit nay 1an dau duoc tim thiy trong thanh
phén v qua chdm chom.
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