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PHAN VA PROANTHOCYANIDIN TOAN PHAN CAO CHIET METHANOL
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TOM TAT

Muyc tiéu: Khao sdt thanh phan bay hoi, xdc dinh ham heong alkaloid va proanthocyanidin toan phan cia cao
chiét methanol ld Me (me). Phwong phap: Cdc thanh phan dé bay hoi ciia cao methanol ld Me dwoc xdc dinh
bang phuong phdp sdc ky khi -khoi pho (GC-MS). Alkaloid toan phan va proanthocyanidin toan phan dwoc dinh
luo’ng bdng phuong phdp quang pho vOi thude thir thich hop. Ket qua: T cao methanol ld Me phdt hién dwoc
46 cdu tir, trong do, cdc cdu tir chiém so hegng nhiéu nhat gom 3-hexene-2-one (33,80%), 1-(3-ethyloxiranyl)-
ethanone (15,04%) va 2-nitro-hexene (8,62%). Ld Me chita ham lrong alkaloid twong doi thdp 1a 2, 11 mg/g bot
duwge liéu quy vé caffein va ham lwong proanthocyanidin kha cao la 15,1mg/g bot dioc liéu quy vé catechin.

Nhitng két qua nay lan dau dwoc bédo cdo vé la Me tai Viét Nam.

Tir khéa: Alkaloid toon phan, GC-MS, Me, proanthocyanidin toan phan, thanh phan bay hoi.

1. GIOL THIEU:

Cay Me c6 tén khoa hoc Tamarindus indica
L. thudc ho Pau (ddu) (Fabaceae) cé gia tri st dung
cao, cac bd phan cla cdy Me déu duoc sir dung dat
biét 1a dung trong cic bai thudec dan gian. Cac
nghién cuu trén thé gidi cho thdy 14 Me c¢6 hoat tinh
khang nim, khéng viém, kha néng ha lipid huyet ha
glucose huyét [3]. Tai Viét Nam, cay Me duoc trong
& nhidu noi, 14 Me duoge sit dung lam thudc nhung
chi dya vao kinh nghiém dan gian ma chua dugc
nghién ctru ddy du [2]. Ngoai ra, alkaloid 1a nhém
hop chat ty nhién quan trong Ve nhiéu mat, dic biét
trong linh vue y hoc, vi mét s chit nay c6 kha ning
chita bénh khé cao va doc ddo. Proanthocyanidin la
flavonoid oligomeric, 1a mdt nhém cac polyphenol
dugc tim thdy trong nhidu loai thyc vat. Ching c6
kha niang nang cao tinh bén ciia thanh mach mau,
chéng di ing, chéng co giat, giam dau, nghén mach,
nghén phé quan, loi mat, diét nam. Két qua nghién
ctru vé thanh phan bay hoi, ham lugng alkaloid toan
phin va proanthocyanidin toan phén tir 14 cay Me, 1a
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co s& khoa hoc cho viéc st dung nguon duogc liéu
cua Viét Nam mét cach hiéu qua.

2. NGUYEN LIEU VA PHUONG PHAP
NGHIEN CU'U:

2.1. Nguyén li¢u nghién ciru:
Vat liéu nghién citu

Mau 14 Me (Tamarindus indica L.) duoc thu
hai & quan Ninh Kidu, Thanh phd Cin Tho vao
thang 11/2017. Mau dugc dinh danh bai ThS.DS.
Lam Thi Ngoc Giau, bd mon Dugc liéu, truong Cao
déng Y té Bac Liéu, ¢6 kiém tra lai béng tai liéu
tham khao[2].

Hoéa chét sir dung trong thi nghiém gom:
Caffein (99,9%, vién kiém nghiém thudc Thanh phd
H6 Chi Minh). Catechin (85,2%, vién kiém nghiém
thudc Thanh phd H6 Chi Minh). Thudc thir vanillin,
bromo cresol green (BCG) va cac thudc thir thong
dung khac.



2.2. Phwong phap nghién ciru

Mau 14 Me tuoi (4 kg) sau khi thu hai, 1am
sach, cat nho va sdy & 60°C dén khi mau kho, xay
thanh bot min (1,1 kg). Bot 14 Me dwoc chiét ngam
dam dén kiét voi methanol, thu dich methanol, ¢6
dudi ap suét thip dé loai dung moi, thu duoc cao
methanol (105 g) dé tién hanh phén tich thianh phan
bay hoi, xac dinh proanthocyanidin toan phan va
alkaloid toan phﬁn. Luong dugc liéu ding cho mdi
lan tht nghiém 1a 100g,

2.2.1. Xdc dinh cdc hop chdt bay hoi trong
cao chiét methanol

Cao chiét methanol 14 Me dugc phan tich GC-
MS v6i cac thong sb6 nhu sau: Hé thdng may
GC/MS-QP2010 (Shimadzu, Nhat Ban) vdi cot DB-
5 ms (30mx0,25umx0,25 um), khi mang 13 Helium,
tbc do dong ImL/phit, thé tich tiém 1a 2 pL, nhiét
do bu@)ng tiém miu va nhiét 6 ngu@)n ion la 250°C,
nhiét d¢ 10 dugce lap trinh tir 50 °C, ap suat 112,1
kPa, téng thoi gian chay sic ky 1a 22 phut.

. 2.2.2. Phwong phdp xdc dinh alkaloid toan
phan

Tién hanh thyc nghiém theo phwong phép ciia
Biju John va cong su (2014) c6 hiéu chinh cho phu
hop véi diéu kig¢n phong thi nghi¢m [1].

Chuin bi cac dung dich

- Dung dich bromocresol green (BCG): dun
nong 69,8 mg BCG + 3 mL NaOH + 5 mL nudc cat
dén khi tan va pha loang dén 1000 mL bang nudc
cat.

- Dung dich dém phosphate (pH 4,7): diéu ché
bang cach didu chinh pH cta sodium phosphate 0,2
M (71,6 g Na,HPO, trong 1000 m L nudc cit) dén
4,7 vo6i acid citric 0,2 M (42,02 g acid citric trong
1000m L nudc cat).

- Dung dich chuin caffein: hoa tan 1 mg
caffein tinh khiét trong 10 mL nudc ct.

Tién hanh thi nghiém

Mau chuén: Dung dich caffeinedugc hut mét
cach chinh xac (0,5; 1,0; 1,5; 2,0 va 2,5 mL) vao
timg phéu chiét khéc nhau. Sau d6, thém 5 mL dung
dich dém phosphate pH 4,7va 5 mL dung dich BCG
vao ting phéu, lic mdi hdn hop 1an luot véi 1, 2, 3
va 4 mL chloroform.Cac dich chiét chloroform duoc
thu trong binh dinh mirc 10 mL va dinh mircdén
vach v6i chloroform. D6 hip thy ciia phtrc hop trong
chloroform duoc do & 470 nm. Tur déy, thiét lap
phuong trinh hdi quy giira ndng d6 (C) va do hap thu
(A).

Mau tring: duoc chudn bi nhu trén nhung
khong c6 caffein.

Mau thir: Hoa tan 100 mg cao chiét trong HCI
2N, sau @6 loc va dinh murc tdi 10 mL, duoc n@)ng do
cao chiét 13 10 mg/mL. Mot mL dung dich ndy rira
sach véi chloroform (10 mL x 3 1an). B pH dung
dich ndy diéu chinh dén trung tinh v4i 0,1 N NaOH.
Sau do, thém 5 mL BCG va 5 mL dém phosphate.
Lic va chiét lan lwgt véi 1, 2, 3 va 4 mL
chloroform.Cac dich chiét chloroform duge thu
trong binh dinh mirc 10 mL va dinh mircdén vach
v6i chloroform. P6 hdp thu cia phic hop trong
chloroform dugc do 6 470 nm.

Céch tinh két qua:
_ CxVxa
A==22 ()

Trong do, A: ham luong alkaloid toan
phan c6 trong miu; C: nong do alkaloid toan
phan suy ra tir phuong trinh h6i quy chuén,
quy vé cho caffein; V: thé tich ban dau (mL);
a: khdi lugng cao methanol (g); m: khdi
lugng bot duge licu (g).

2.2.3. Phuong phadp xac dinh
proanthocyanidin toan phdn

Tién hanh thuc nghiém theo phuong phap cua
Sun va cdong sy (1998), tham khio thém cua
Osamuyimen va cng su (2011) [4], [6].

Chudin bi cdc dung dich

- Dung dich vanillin-methanol 4%: hoa tan 4 g
vanillin vao 120 mL methanol (D = 0,8 g/mL).

- Dung dich chuan catechin: hoa tan 1 mg
catechin tinh khiét trong 10 mL nudc cat.

Tién hanh thi nghiém

Mau chudn: Hut chinh x4c dung dich chudn
catechin lan luot 13 0,2; 0,4; 0,6; 0,8 va 1,0 mL vao
tirng cdc nho, sau dé thém 3 mL dung dich vanillin-
methanol 4% va 1,5 mL dung dich HCI 2 N lan luot
vio timg cdc trén, hdn hop duge dé ¢ nhiét do phong
15 phit. Do d6 hip thu & bude séng 500 nm va thiét
1ap phuong trinh hdi quy gifta nong d6 (C) va do hap
thu (A).

Mau trang: hdén hop 3 mL dung dich vanillin-
methanol 4% va 1,5 mL dung dich HC1 2 N.

Mau thir: Can 10 mg cao hoa tan trong 10 mL
methanol, loc, thu dugc dung dich cao chiét ¢ nf)ng
do 1,0 mg/mL. Hat 1 mL dung dich trén, thém tiép
3mL dung dich vanillin-methanol4% val,5 mL
dung dich HCI 2 N. Hén hop dugc dé ¢ nhiét do
phongtrong 15 phut, d6 hép thy duoc do & budc
séng 500nm .

Céch tinh két qua:
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CxXVxa

P = 2)

Trong do, P: ham lugng proanthocyanidin
toan phin c¢6 trong miu; C: ndng do
proanthocyanidin toan phan suy ra tur phuong trinh
hdi quy, quy vé catechin; V - thé tich ban dau (mL);
a: khoi lugng cao methanol; m: khdi lugng bét dugc

liéu (g).

3. KET QUA VA THAO LUAN

3.1. Thanh phan bay hoi trong cao
methanol 14 Me

Tir két qua phéan tich GC-MS trong bang 1 cho
théy, cao methanol 14 Me phat hién dugc 46 cau tir.
Trong d6, ciu tir chiém ham lwong nhidu nhét 13 3-
hexene-2-one (33,8%) tuong ung thoi gian luu la
7,280 phut trén sic ky dd. Tiép theo 1a hop chat 1-
(3-cthyloxiranyl)-cthanone (15,04%), tng voi thoi
gian luu 6,120 phat va 2-nitro-hexene (8,62%) ung
véi thoi gian luu la 5,665 phiit

Bing 1. Két qua phan tich cao methanol 14 Me bing GC-MS

Thoi gian hru % Dién tich peak Tén hop chat
STT
1 4,161 0,96 3-methyl-cyclopentanone
2 4,233 3,53 3-methyl-cyclopentanol
3 4,320 1,62 3-methyl-cyclopentanone
4 4,754 0,27 Hexyl chloroformate
5 5,156 0,15 2-bromo-hexene
6 5,273 2,73 o-xylene
7 5,328 0,13 Cyclohexanone
8 5,665 8,62 2-nitro-hexene
9 5,806 0,37 Vinyl butyrate
10 5,936 0,27 2-nitro-hexene
11 6,120 15,04 1-(3-ethyloxiranyl)-
ethanone
12 6,250 0,17 2-cyclohexen-1-one
13 6,474 0,57 [-methylhexyl
hydroperoxide
14 6,580 0,52 I-methylhexyl
hydroperoxide
15 6,640 5,12 2-nitro-hexene
16 6,899 4,83 sec-butyl nitrite
17 7,280 33,80 3-hexene-2-one
18 7,909 0,80 1-nonen-4-ol
19 7,955 0,95 1,1,2,2-tetra methyl
cyclopropane
20 8,031 1,01 1,1,2,2-tetra methyl
cyclopropane
21 8,230 0,61 1,1,2,2-tetramethyl
cyclopropane
22 18,288 0,12 1,11-
bis(trimethylsiloxy)unde
cane
23 18,430 0,14 Z,7-5.16-octadecadien-1-
ol acetate
24 18,695 0,11 2-propenoic acid, 5-
methyl-2-(1-
methylethyl)cyclohexyl
ester
25 19,060 0,18 (Z2,2,2)-9,12,15-
octadecatrienoic acid, 2-
[(trimethylsilyl)oxy]-1-
[[(trimethylsilyl)oxy]
methyllethyl ester
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26

19,101

0,12 9-octadecenoic acid, 2-
[(trimethylsilyl)oxy]-1-
[[(trimethylsilyl)oxy]met
hyl] ethyl ester

27

19,220

1,02 1,1-dicholoro-2,2,3,3-
tetramethylcyclopropane

28

19,309

0,30 Cyclobutanecarboxylic
acid, undec-10-enyl ester

29

19,374

0,16 1-heptafluorobutyryloxy-
10 undecene

30

19,508

2,32 1-cyclohexyldimethyl
silyoxy butane

31

19,594

3,61 (Z2,7)-9,12-
octadecadienoic acid,
trimethylsilyl ester

32

19,848

1,30 (Z2,2)-9,12-
octadecadienoic acid

33

19,918

1,45 1-
cyclohexyldimethylsilyo
Xy butane

34

20,010

0,24 2,6,6-trimethyl-3-
(phenylthio) cyclohept-4-
enol

35

20,065

0,18 levo-menthoxyacetic
acid

36

20,110

0,35 1-(4-hydroxy-6-
hydroxymethyltetrahydro
pyran-2-yl)-1H-
pyrimidine-2,4-dione

37

20,222

1,06 7-trimethylsilylocy-7-
methyloctanoic acid,
trimethylsilyl ester

38

20,246

0,55 4,5-diphenylocta-1,7-
diene(meso)

39

20,346

0,50 1-
(dimethyl(cloromethyl)si
lyloxy) butane

40

20,395

0,42 10,10-dimethyl-
5.8,12,15-
tetraoxanonadecane

41

20,424

0,16 (Z.2)-9,12-
octadecadienoic acid

42

20,535

0,12 Hexen-1-ylcylclohexane

43

20,589

0,42 11,14-eicosadienoic acid,
trimethylsilyl ester

44

20,665

0,58 4-cyanobenzoic acid,
undec-10-enyl ester

45

20,831

1,17 16-trimethylsilyloxy-9-
octadecenoic, methyl
ester

46

20,946

0,23 2-(2-propenyl)
cyclohexanone

Theo két qua phan tich GC-MS, cho thay cic
thanh phén dé bay hoi cua 1a Me chil yéu 14 cac hop
chét hydrocarbon. Bén canh do, phat hi¢n dugc mot
chu tir dang luu y 14 (Z 2)-9,12-octadecadienoic acid

tuy chiém ty 1¢ thap (1,3%), Ung voi thoi gian luu
19,848 phit, nhung n6 14 mdt acid quan trong c¢d kha
nang chéng oxy héa va c6 hoat tinh chéng ung thu
[5]. Két qua nay ciing khac biét so v6i nhitng nghién

13



ctru khac vé thanh phan bay hoi tir 14 Me duogc cong bé.

O CH3
CHs Hgo\[ o, _CHy o3, A~ CHs
H3C N I}
o e} o)
3-hexene-2-one 1-(3-ethyloxiranyl)-ethanone 2-nitro-hexene
IUPAC: hex-3-en-2-one  |UPAC: 1-(3-ethyloxiran-2-yl)ethan-1-one IUPAC: 2-nitrohex-2-ene

H3C N

o | (92,12Z)-octadeca-9,12-dienoic acid

HO

Hinh 1. Céng thirc mét sd ciu tir bay trong quan trong tir cao methanol 14 Me

10,066,756

10.0 ; i 20.0
Hinh 2. Sic ky @6 phan tich cao methanol 14 Me bing GC-MS

3.2. Ham lwgng alkaloid toan phén chuédn caffein duoc xdy dung 13 y = 2,437x — 0,012

. B LA A D2 ) < N .
Phuong trinh hdi quy tuyén tinh cia dudng v6i hé s6 R = 0,997, dugc trinh bay trong hinh 1.

Puong chuin caffein

0.7
y =2.4377x- 0.0121

06 R* = 0.9979 /
205
Z 04 /
% 03 /
£o.
202 /
0.1 /

0 0.05 0.1 0.15 0.2 0.25 0.3
Nong d¢ cafein (mg/ml) (C)

Hinh 3. Db thi twong quan giita d9 hip thu va ndng d9 chit chuén caffein

cta caffein y = 2,437x — 0,012, suy ra tuong ting véi
0,347 mg/mL caffein. Tu nhiing dit liéu trén, tinh
toan theo cong thuc (1), thu duwgc ham lugng

Theo quy trinh thyc hién, miu thir cao
methanol 14 Me do du‘gc d6 hap thu 1a 0,8346 &
budc song 470 nm. Thé vao phuong trinh hoi quy
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alkaloid toan ph?m co trong 1 g bot duoce ligu 1a 2,11
mg/g bot duoc lidu quy vé caffein. Ttr két qua trén
cho thiy ham lugng alkaloid c¢6 trong 14 Me 14 kha
thap nhu vdy s& rat khé trong viéc phan 1ap cac hop
cht tinh khiét.

_3.3. Ham lugng proanthocyanidin toan
phan
. Phuong trinh hdi quy tuyén tinh ctia duong
chuan ca}echin duoc xay dung la y = 2,648x — 0,027
véi hé s6 R* = 0,992, dugc trinh bay trong hinh 2.

Puwong chuin catechin

0.7
0.6 y =0.6482x - 0.0275)
: R?=10.9926
g 0.5 /
_E 04 /
503
e
K02 4
0.1
0@
0 0.2 04 0.6 0.8 1 1.2

Nong dé catechin (mg/ml) (C)

Hinh 4. D6 thi twong quan giita dd hip thu va ndng do chét chuin catechin

Theo quy trinh thyc hién, mau thu cao
methanol 14 Me do duoc dd hép thu 1a 0,1261 &
bude séng 500 nm. Thé vao phwong trinh hdi quy
cla catechin y = 0,648x — 0,027, suy ra tuong ing
v6i 0,237 mg/mL catechin. Tu nhiing dit liéu trén,
tinh todn theo cong thuc (2), thu dugc ham lugng
proanthocyanidin toan phan cé trong 1 g bot dugc
lidu 14 15,1 mg/g bot dugce liéu quy vé catechin. Két
qua cho thdy 14 Me 1a ngudn dugc lidu giau
proanthocyanidin, tiém nang cho tic dung khing
oxy hoa tHt.

4. KET LUAN

TU cao methanol 14 Me, phat hién dugc 46 chu
tir bay hoi, trong d6 céc chit chiém ty 1 nhiéu nhét
lan lwot 1a  3-hexene-2-one (33.80%), 1-(3-
ethyloxiranyl)-ethanone (15,04%) va 2-nitro-hexene
(8,62%). Xac dinh trong 14 Me cd ham lugng
alkaloid toan phan 1a 2,11 mg/g bot duoc liéu quy vé
caffein va ham lugng proanthocyanidin 1a 15,1 mg/g
bot duge liéu quy vé catechin.
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INVESTIGATION ON VOLATILE COMPONENTS, TOTAL ALKALOID AND
TOTAL PROANTHOCYANIDIN FROM METHANOLIC EXTRACT OF
TAMARIND LEAVES (Tamarindus indica L., Fabaceae)

Huynh Anh Duy, Nguyen Thi Truc Linh
College of Natural Sciences, Can Tho University
ABSTRACT

Objective: Investigation on volatile components and determination of total alkaloid and proanthocyanidin
in methanolic extracts of T. indica L. leaves. Methods: Volatile components of methanolic extract of T. indica L.
leaves were determined by GC-MS. Total alkaloid and proanthocyanidin were estimated by appropriate reagent
and UV-Vis method. Results: 22 volatile compounds were determined from methanolic extract. Among them, 3-
hexene-2-one (33,80%,), 1-(3-ethyloxiranyl)-ethanone (15,04%), 2-nitro-hexene (8,62%) were known as the
main components. Whereas, total alkaloid was 2,11 mg/g powder equivalent caffein and total proanthocyanidin
was 15,1 mg/g powder equivalent catechin. This is the first report on chemical constituents of T. indica L.
leaves in Vietnam.

Keyword: Alkaloid, GC-MS, Me, proanthocyanidin
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