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Abstract: In this study, ethyl-p-methoxycinnamate (EPMC) was extracted from Kaempferia
galanga L. by different methods. The study results show that vacuum drying process led to a
significant decrease in EPMC content in the herb (about 7%); EPMC obtained by water distillation
not only had a high purity and yield but could also be applied for both fresh and dried herb; whereas,
Soxhlet extraction with n-hexane solvent brought the highest extraction yield (1.99% on dried herb
weight) despite lower purity when compared to that by water distillation method.
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Tém tit: Ethyl-p-methoxycinnamat (EPMC) duoc chiét xuét tir dia lién (Kaempferia galanga L.)
bang cac phuong phap khac nhau. Cau triic va do tinh khiét ctia san pham dugc so b danh gia bang
sic ky 16p mong, nhiét dd néng chay, phd khoi, phd hong ngoai va phd cong huong tir hat nhan.
Qué trinh say lam giam ham lugng EPMC trong dugc liéu tuoi (giam khoang 7%). Phuong phap cat
kéo hoi nude cho san pham c6 do tinh khiét cao, hiéu suat chiét tuong dbi tot (1,74% vai duge licu
tuoi) va co thé ap dung cho miu duoc lidu twoi va kho. Trong khi d6, phuong phap chiét Soxhlet
v6i dung moi n-hexan cho hidu sut chiét cao nhét (1,99%), mic du san pham c6 d¢ tinh khiét thap

hon so v6i phuong phap cat kéo hoi nude.

Tir khéa: Ethyl-p-methoxycinnamat, EPMC, chiét xuét, dia lién, Kaempferia galanga L.

1. Mé& dau

Dia lién (Kaempferia galanga L.) 1a duogc
liéu da dugc st dung tir lau trong diéu tri nguc
bung lanh dau, tiéu chdy, an uong kho tiéu, dau
da day, cam, ho, nén mura, hen suyen va mot b
tac dung khac [1]. Than r& dia lién kho chira 2.4-
3,9% tinh dau véi cac thanh phan chinh 14 acid
p-methoxycinamic, ethyl cinamat va ethyl-p-
methoxycinnamat (EPMC) [2]. Trong d6, EPMC
chlem chi yéu va c6 nhiéu tac dung quan trong,
ndi bat 1a tic dung chdng viém tuong tu Cac
thudc chong viém khong steroid do uc ché
cyclooxygendase, lam trang da, chong ning do
trc ché enzyme tong hop sic t6 da melamin -
tyrosinase va c6 kha niang hap thy UV-VIS [3-
5]. Ngoai ra, EPMC con c¢6 tac dung tc ché
enzyme monoaminoxidase, c6 thé ding lam
thudc chira tram cam, gay gian khi phé qua va c6
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phd khang khuén, khang ndm kha rong [6]. Do
d6, EPMC c6 nhiéu tmg dung trong dugc pham
va my pham.

Mot sb nghién ctru chiét xuat, phan lap
EPMC tir dia lién d3 dugc cong bd nhu chiét
bang ethanol tuyét d6i va phan lap bang
chloroform [3], chiét bang dichloromethan va
phan 1ap bang séc ky cot silicagel [7], chiét bing
CO siéu téi han va phan 1ap bang sic ky nguoc
dong tbc do cao [8], chiét bang ether diu hoa va
phan 1ap bang phuong phap két tinh trong hon
hop n-hexan-chloroform (1:3, tt/tt) [5]. Tuy
nhién, chua ¢ nhiéu nghién ctru trong nudc vé
chu @& nay. Do d6, nghién ciru duoc thuc hién
v6i muc tiéu chiét xuat, tinh ché va nhan dang
céu trac EPMC tir dia lién dong thoi so sanh cac
phuong phéap chiét EPMC tir dia lién bang cat
kéo hoi nudc va Soxhlet.
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2. Nguyén vit liéu va phwong phap nghién ciru
2.1. Nguyén vat li¢u

Mau nghién ciru: than 1é& dia lién thu hai ¢
Hiép Hoa, Bic Giang thang 12/2014 va duoc
gidm dinh tén khoa hoc la Kaempferia galanga
L. béi B6 moén Thuc vat, Trudong Dai hoc Dugc
Ha Noi.

Hoa chat, thiét bi:

EPMC dbi chiéu 1a san pham dugc chiét
xudt, tinh ché trong phong thi nghi¢ém cua nhom
nghién ciru va so bo kiém tra do tinh khiét bang
sac ky 16p mong, nhiét do nong chay va cac cong
cu pho.

May do mat do vét densitometry CAMAG
TLC SCANNER 3 voi phém mém WinCATS
(Thuy S¥), b6 phan cham mau ty dong Limonat
5, phan mém chup anh VideoStore 2, phin mém
phan tich VideoScan 1.01. Nhiét d6 nong chay
do trén may Ez-Melt (M¥). Pho khdi (MS) do
trén may LC-MS/MS AGILENT 1290/6460 véi
ché d6 do ESI tai Vién Cong nghé Dugc phdm
Québc gia — Pai hoc Dugc Ha Noi. Phé héng
ngoai (IR) do trén may Shimadzu véi ky thuat
vién nén KBr trong viing 4000-400 cm'! va phé
cong huong tir hat nhan (*H-NMR, *C-NMR)
do trén may Bruker Avance tai Khoa Hoa hoc,
Dai hoc Khoa hoc Tu nhién - Pai hoc Qubc gia
Ha Noi.

2.2. Phwong phap nghién cuu

2.2.1. Phuong phdp chiét xudt EPMC

Dya trén tai li¢u tham khao [9,10] va Cac
khao sat so bd, 2 phuong phap chiét xuat EPMC
tir dia lién dugc nghién clru so sanh gom:

- Phuong phap cét kéo hoi nudc: can duoc
liéu tuoi (300 g) hoac kho (70 g twong ung voi
300 g dugc liéu twoi) da dugce xay nho cho vao
binh cau dung tich 2 L, 1ip vao b cat tinh dau
co gén 6ng sinh han, thém nudc ngap duogc li€u,
dé nhiét d6 120-150°C va cit trong 10 gio ké tir
khi nudc sbi. Sau thoi gian cat, d6 dich hing vao
binh gan, thém 15 mL n-hexan va lic k¥ 5 phut,
dé yén 10 phut cho tach 16p hoan toan. Chiét 1ay
16p trén va dé két tinh qua dém ¢ 2-8°C. Loc thu
ta va két tinh lai 1 1an trong n-hexan thu duoc

tinh thé mau tring. D6i voi duoc ligu kho, mau
dugc ngdm trong nude 3 gio trude khi tién hanh
cit dé tang hiéu suit chiét.

- Phuong phap Soxhlet: can bt dugc licu
kho (300 g) cho vao binh cau ciia bo chiét
Soxhlet, thém 200 mL dung mdi (n-hexan hoac
ethyl acetat), cai dat nhiét do bép om 75 + 2°C
va chiét trong 6 gid. Dich chiét dugc ¢ thu hoi
dung méi dudi ap suit giam thu dugc dich mau
vang nau (khoang 15 mL). Bé két tinh qua dém
& 2-8°C, loc thu tia va két tinh lai 1 lan trong
dung mdi twong tng thu dugc tinh thé.

2.2.2. Phwong phap dinh luong EPMC

Dinh lwong EPMC trong cac mau thir bang
phuong phap sic ky 16p mong két hop do mat do
quang (TLC-scanning) v&i cac diéu kién: ban
mong silicagel 60 Fzsas, pha dong aceton : n-
hexan (20:80, tt/tt), thé tich tiém mau 10 pL,
thudc thtr hién mau Ceri sulfat (pha theo Duoc
dién Viét Nam V, phu luc 2 [11]).

Mau thir duoc lidu: can 2,000 g bot nhio
dugc liéu tuoi hoac 0,456 g bot dugc li€u kho
(twong duong vdi 2,000 g dugc li¢u tuoi) vao
ong nghiém thiy tinh 20 mL c6 nip, chiét siéu
am (60 kHz, 340 W, 30°C, Ultrasonic Cleaner
Set, WUC-A06H, DAIHAN Scientific Co., Ltd.,
Han Quéc) 3 1an x 5 mL ethanol 96% trong 15
phut, gop cac dich chiét vao binh dinh mirc 20
mL, thém ethanol 96% dén vach, lic k¥, loc qua
mang 0,45 pum. Cac mau thir khac: Hoa tan chinh
xac khoang 5 mg tinh thé trong binh dinh mtrc
10 mL bang ethanol 96%, lic ky va loc qua mang
0,45 pm.

Mau d6i chiéu: can chinh xac khoang 20 mg
EPMC, hoa tan va dinh mtrc vira dd trong binh
dinh mirc 10 mL bang ethanol 96% thu duoc
dung dich ddi chiéu gbc. Pha lodng dung dich
trén dé duoc cac dung dich ddi chiéu c6 ndng do
trong khoang 0,2-1,2 mg/mL.

Khai trién sic ky: ban mong (10 x 10 cm)
duoc hoat hoa & 110°C trong 2 gio, mau duoc
dua 1én ban mong thanh bang dai 6 mm. Khai
trlén sic ky dén khi dung moi chay duge 9 cm,
sdy nhe ban mong trong tii say dé bay dung moi.
Phun thuoc thir hién mau déu ca ban mong, siy
trong ti sdy tinh ¢ nhiét d6 90°C trong 20 phdt.
Dua ban mong da hién mau do TLC-scanning &
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budc song 366 nm, ghi lai sic ky dd. So sanh
dién tich pic EPMC trén sic ky do ciia mau thr,
méiu d6i chiéu dé tinh toan ham lugng EPMC
trong mau thir.

Thim dinh phwong phép: thuc hién theo
huéng dan cia AOAC [12] véi cac chi tiéu do
dac hi€u, do thich hop hé théng, khoang tuyén
tinh, d¢ 1ap lai va d¢ dung.

|
u

Hinh 1. MAu dia lién thu hai ¢ Hiép Hoa, Bic Giang dung trong nghién ctru.

3. Két qua nghién ctru va ban luin

3.1. Chiét xudt EPMC bang phirong phdp cdt kéo
hoi nuoc

EPMC chiét bang phuong phap cit kéo hoi
nude tir duoc lidu tuoi cd cac tinh chit: tinh thé
mau trang, nhiét d6 néng chay 48,6°C (tai liéu
[13]: 49,35°C), Rf = 0,56 (pha dong n-hexan :
aceton = 80 : 20). Ph UV cho cuc dai hdp thu
tai budce song 277 va 309 nm (dung moi ethanol
96%, tai liéu [14] Amax: 277, 310 nm). Pho IR
(KBr), vmax (cmt): 2983,95, 2883,77 (CH,,
CHs), 1705,74 (C=0), 1509,29 (C=C vong
thom). Ph6 ESI-MS (m/z) positive: 206,0 (M*,
ion phan tir), 178,0, 161,0, 133,1. Phd cong
hudng tir hat nhan (*H-NMR, 500 MHz, MeOD):

on (ppm) 8w 7,59 (H-2, d, J = 16 Hz), 6,39 (H-3,
d, J=15,5Hz), 3,79 (4’-OCHg, s), 4,20 (H-6, dd,
J=75Hz), 1,30 (H-7,t,J=7,0Hz), 6,90 (H-2,
dd, J=2,5Hz), 7,47 (H-3°, dd, J = 2,5 Hz), 7,47
(H-5°, dd, J = 2,5 Hz), 6,90 (H-6’, dd, J = 2,5
Hz). Ph cong hudng tir hat nhan (*C-NMR, 500
MHz, MeOD): &c (ppm) 8¢ 168,89 (C-1), 116,27
(C-2), 145,75 (C-3), 55,80 (C-5), 61,38 (C-6),
14,63 (C-7), 128,23 (C-1°), 130,86 (C-27),
115,34 (C-37), 162,97 (C-4’), 115,34 (C-5"),
130,86 (C-6°). Céc dir liéu phd phu hop véi tai
liéu tham khao [13]. Cac dir liéu thuc nghiém va
phé da ching to EPMC chiét xuét bang phuong
phap cat kéo hoi nudc c6 do tinh khiét cao va
dugc dung lam chat dbi chiéu trong cac thi
nghiém tiép theo.

Hinh 2. Cam quan va cong thirc cau tao cua EPMC chiét biang phwong phap cat kéo hoi nuéc.
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3.2. Tham dinh phwong phép TLC-scanning dinh
lwong EPMC

3.2.1. D¢ dac hiéu

Tién hanh §éc ky cac miu: mau tring la
e{hanol 96%, mau df)i~ chiéu la dung dth EPMQ
nong d6 1 mg/mL, mau thir 14 dich chiét than ré

dia lién. Két qua cho thay trén sic ky d6 TLC-
scanning ctia mau thir c¢6 1 pic chinh & vi tri Ry
R=0,57) tuong tmg voi pic EPMC trong sic ky
d6 ctia mau ddi chiéu. Sic ky dd ciia mau tring
khong xuat hién pic tuong ung véi pic EPMC
trong sic ky dd ciia dung dich miu ddi chiéu
(Hinh 3). Nhu vay, phuong phap dat yéu cau vé
do dac hiéu.
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Hinh 3. Sic ky d6 TLC-scanning tham dinh d6 dac hiéu (trai: mau thi, gitra: mau trang, phai: mau di chiéu).

Bang 1. Két qua xdy dung duong chuén dinh lugng EPMC bing TLC-scanning

Nong d6 mau 0,199 0,398 0,597 0,796 0,095 1,194
(mg/mL)

(Lifg‘-;“g EPMCIvet | g9 3,08 7.96 9,95 11,94
Dién tich pic 6217282 | 1325609 | 190893 | 25432.6 | 2819522 | 3324907

Phuong trinh duong chuan

y = 2675x + 2274

R? 0,9840

_[>4

1

|

Hinh 4. Sic ky d6 TLC-scanning ciia EPMC dbi chiéu.
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3.2.2. Khodng tuyén tinh
) Két qua xay dung dudng chuén cho thy tri

s0 R?> 0,98 ching té c6 sy tuong quan Cao giira
dién tich pic va luong EPMC dua 1én bang mong
(Bang 1, Hinh 4).

3.2.3. D¢ thich hop hé théng, do lap lai va
do dung

K&t qua thim dinh cac chi tiéu do thich hop
hé thong, d6 lap lai va 4o dang dugc trinh bay ¢

Béang 2 cho thay, phuong phap TLC- -scanning
dat cac yéu cau theo quy dinh ve d6 thich hop hé
théng (RSD <5%), d6 1ap lai (RSD < 5%) va d6
dung (ty 1¢ thu hoi chung tir 80-110%) [12].

Nhu véy, phuong phap TLC- -scanning dugc
tham dinh va dat cc yéu cau theo quy dinh cua
AOAC [12] va duoc sir dung dé dinh luong
EPMC trong cic mau thir trong nhimng thi
nghiém tiép theo.

Bang 2. Két qua tham dinh do thich hop hé thong, do lap lai va d6 dung cta phuong phap dinh lugng

Chi tiéu Keét qua tham dinh

bo thich hgp hé
thong (n=6)

Dién’tich pic EPMC ¢c6 RSD (%) = 3,55%
Hé s6 luu gilr trong d6i Ry c6 RSD (%) = 2,34%

Do lap lai (n=6)

Dién tich pic EPMC ¢6 RSD (%) = 3,81%
HEé s6 luu giir trong d6i R c6 RSD (%) = 2,16%

b6 dung (n=3)

Ty 1€ thu hoi chung: 95,10-101,63%
Khoang tim lai & tirmg mirc thém chuan:

+ Thém 20% (1,2 pg/vét): 96,15-101,63%
+ Thém 50% (3,0 pg/vét): 97,10-100,05%

4
3
2
1
L i,
[ I
A. B. C. D.

Hinh 5. Hinh anh ban mong quan sat 6’ cac b}t(’fC song khac nl}au (A. 366 nm (tréi: dqqc liéu kho, phai: dugc
liu tuwoi) va D. 254 nm (trai: EPMC doi chi€u, phai: dich chiét n-hexan)) va sac ky 6 TLC-scanning ciia cac
mau duoc liéu (B. dugc liéu kho va C. dugc liéu tuoi).

3.3. Anh hirong ciia qud trinh sy dén ham lrong
EPMC trong duoc li¢u

EPMC la mét tinh dau c6 nhiét do nong chay
kha thip (47- 50°C), do d6 qua trinh say dugc
lidu twoi c6 thé anh huong dén do 6n dinh cia
no. Say 1000 g duoc liéu tuoi ¢ nhiét do 45°C

trong ti sy chan khong trong 24 gid thu duoc
228 g dugc lidu kho (ty 1& 1:4,38, kI/Kl), ham am
dudi 5%. Ham lvong EPMC trong dugc li¢u tuoi
va kho, xac dinh bang phuong phap TLC-
scanning, 1an luot 1a 2,44 va 2,27% (tinh theo
khéi lugng duoc liéu kho kiét). Nhu vay, ham
Iwong EPMC trong dugc li€éu kho béng 93,03%
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s0 v6i trong dugc liéu tuoi, didu nay chimg to
qué trinh say di lam giam dang ké ham luong
EPMC trong dugc ligu. Can nghién clru cac bién
phap 1am kho dugc liéu thich hop dé giam su hao
hut nay hodc nghién ciru quy trinh chiét xuat
EPMC truc tiép tir dugc liéu tuoi.

3.4. So sanh cdc phirong phép chiét EPMC

Tién hanh chiét xudt EPMC tir dia lién theo
céc phuong phap mé ta & muc 2.2, két qua danh
gid cac quy trinh chiét xuat dugc trinh bay &
Bang 3.

Bang 3. Két qua chiét xudt EPMC tir dia lién bang cac phuong phap khac nhau (TB, n=3)

Phuons pha Cét kéo hoi nude Cét kéo hoi nudce Chiét Soxhlet
& phap (Duge lidu tuoi) (Duoc lidu kho) (Duoc lidu kho)
Dung moi Nudce Nudc n-hexan Ethyl acetat
Khot lwong dwge | 309 70 70 70
lidu (9)
, Tinh thé khong mau Tinh thé khong mau | Lioh the Tinh thé mau
Cam quan e . mau vang N
hoédc mau trang hodc mau trang nhat vang
I(\”(l:‘)et do néng chay | 4o ¢ 487 46,3 44,6
g)“’l lugng EPMC | 4 55 1,05 1,47 1,06
Ham luong (%) 100 100 95** 74%*
Hiéu suat chiét 174 1,50 1,99 112
(%)
San pham tinh khiét hon Hiéu suat chiét cao khi dung n-
Uu didm Dung mdi an toan hexan o
Ap dung véi ca dugc liéu tuoi va kho Nhiét do chiét’ thép hon
Thoi gian chiét ngan hon
Hiéu suit chiét thap hon phuong phap chiét D6 tinh khiét thip hon
Nhuoe didm Soxhlet voi r]-hexan Dung moi doc hai hon
- Nhiét do chiét cao Thiét bi chuyén dung
Thoi gian chiét 1au hon

*Hiéu suat chiét tinh theo khdi luong dugc liéu kho.

** Ham lugng tuong dbi tinh so voi EPMC chiét

dugc theo phuong phap cat kéo hoi nuéc

Hinh 6. EPMC chiét xuat bang phuong phap Soxhlet v6i dung méi n-hexan (trai) va ethyl acetat (phai).
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So sanh 2 phuong phap cat kéo hoi nude va
Soxhlet cho thdy: vé co ché chiét xuat, phuong
phap cit kéo hoi nudc dua trén kha ning bay hoi
cua EPMC con phuong phap Soxhlet dya vao
kha ning hoa tan, khuéch tan ciia EPMC trong
dung moi, do d6 dich chiét thu duogc bang
phuong phap cit kéo hoi nude it tap chat hon,
dan dén san pham ket tinh tinh khiét hon. Tuy
nhién, nhiét do cit kéo hoi nudc cao (120-
150°C) c6 thé 1a nguyén nhan lam phan huy mot
phan EPMC trong qué trinh chiét xuat, din dén
hiéu suat chiét thdp hon so v&i phuong phap
Soxhlet khi sir dung dung mo6i n-hexan voi nhiét
d6 chiét thap hon (75 + 2°C).

Véi phuong phap chiét Soxhlet, hidu sut
chiét EPMC cua dung mdi n-hexan (1,99%) cao
hon hiéu suat chiét EPMC cta dung mdi ethyl
acetat (1,12%). Ngoai ra, dung mdi n-hexan cho
san pham c6 d¢ tinh khiét cao hon so vé&i khi
dung dung méi ethyl acetat (46 tinh khiét 1an luot
13 95 va 74%). Diéu nay co thé duoc giai thich
do d¢ tan cia EPMC trong n-hexan cao hon d¢
tan cia EPMC trong ethyl acetat. Nhan xét tuong
tu dwoc ghi nhan boi cac tac gia khac [10]. Pong
thoi, tinh chon loc hoa tan EPMC cua n-hexan
t6t hon ethyl acetat, do d6 dich chiét n-hexan it
tap chét hon, s& tao diéu kién cho EPMC két tinh
v6i higu suat va do tinh khiét cao hon.

So sanh voi mot sd nghién ciu khac,
Muhammad Ihtisham Umar et al. (2012) nghién
ctru chiét xuat EPMC tir Kaempferia galanga
bang phuong phap Soxhlet lan luot véi cac dung
moéi ether dau hoa, chloroform, methanol. Cin
chiét chloroform lan luot dugc rira véi n-hexan,
hén hop n-hexan - chloroform (1:1, tt/tt) va
chloroform thu dugc cac can chiét twong mg 1a
F1, F2 va F3. Cén chiét F3 tiép tuc duoc rira voi
hén hop n-hexan - chloroform (1:3, tt/tt) va
chloroform thu dugc cac can chiét twong mg 1a
F31 va F32. Cubi cung EPMC dugc két tinh tir
phan doan F32 trong chloroform véi hiéu suét rat
thap (0,026%) [15]. Dé cai thién hiéu suat chiét
EPMC tir Kaempferia galanga, trong mot nghién
ciru khac, Muhammad Ihtisham Umar et al.
(2014) nghién ctru chiét xuit EPMC bang
phuong phap Soxhlet voi dung méi ether dau
hoa, cin chiét duge ria b@fmg n-hexan dé loai tap

mau va két tinh trong n-hexan thu dugc tinh thé,
hoa tan va két tinh lai trong hdn hop n-hexan -
chloroform (1:3, tt/tt) thu duwoc EPMC tinh khiét
v6i hidu suét 1,04% [5]. Nhu vy, cac nghién ciru
trén déu thu duoc EPMC véi hiéu suét thap, dong
thoi quy trinh kha phirc tap v6i nhiéu budc.
Trong nghién ctru ctia chiing toi, hiéu suat chiét
EPMC da dugc cai thién dang ké 1én 1,74 va
1,99% lan lugt voi phuong phap cat kéo hoi
nuédce tir duge liu tuoi va chiét Soxhlet véi
dung mdi n-hexan. Pong thoi, quy trinh tinh
ché kha don gian bang cach két tinh truc tiép
tir dich chiét.

4. Két luan

Bing cac cong cu phd hién dai di ching
minh san pham chiét xuit la EPMC. Phuong
phap dinh luong EPMC bang TLC-scanning
duoc thim dinh cac chi tiéu theo hudng dan cua
AOAC cho thay tinh dic hiéu cao, do lap lai va
do dung t6t. Nghién ctru anh hudng cua qua trinh
say kho duoc lidu chi ra rang, qua trinh say lam
giam ham luong EPMC trong dugc liéu than ré
dia lién (giam khoang 7%). Phuong phap cat kéo
hoi nuée cho san pham ¢6 d0 tinh khiét cao, hiéu
suit chiét tuong ddi tot (1,74% voi duge liéu
tuoi) va c6 thé ap dung cho miu duoc liéu tuoi
va kho. Trong khi d6, phuong phép chiét Soxhlet
v6i dung moi n-hexan cho hiéu suat chiét cao
nhit (1,99%), mic du san pham c6 do tinh khiét
thip hon so v&i phuong phap cét kéo hoi nuéc.
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