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Nghién ctiu dinh chuan hoéa hoc
va doc tinh cap trén dong vat thuc nghiém
ctia ché pham giam can CHM-WL

A STUDY OF CHEMICAL STANDARDIZATION AND ACUTE TOXICITY IN
ANIMAL MODELS OF THE HERBAL WEIGHT LOSS FORMULATION CHM-WL

Dai Thi Viét Lan", L& Ngoc Hung? Nguyén Thj Hong Van?
'Cong ty cd phan phong chan tri y hoc cd truyén Daibio
2Trung td&m Nghién clu va Chuyén giao Céng nghé
TOM TAT
Muyc tiéu: Diéu ché vién nang gidm cdn tir cdc nguyén liéu Nua, Ché xanh, Ca phé xanh, phan tich dinh
lugng hoat chdt trong nguyén liéu vién nang va ddnh gid do an toan ciia ché phdm lam co'sé cho diéu tri gidm can.
Phuiong phdp nghién ciiu: Cao nguyén liéu tit Niia, Ché xanh va Ca phé xanh duigc bao ché bing phuong
phdp chiét véi cdc dung moi phit hop va cé ddc chan khong dé thu dugc cao, sau dé pha tron cdc nguyén liéu va td
dugc dé thu dugc vién nang ché phdm gidm can. Cdc hoat chdt trong cao nguyén liéu va vién nang ché phdm dugc
xdc dinh sit dung mdy quang phd va khéi phé phan gidi cao HLC-DAD-QTOF (model XSOOR, Sciex). Nghién
ctiu do an toan ciia ché phdm trén chudt nhdt tring, dugc cho an ché phdm vdi cdc liéu khdc nhau tang ddn va
theo doi cdc chi tiéu theo chudn OECD.
Két qua va ban ludgn: Nghién ciiu sit dung cdc chdt chudn co sé glucomannan, a xit chlorogenic vi EGCG
dé dinh lugng hoat chdt trong nguyén liéu bot cit Nua, cao hat Ca phé xanh, cao Id Ché xanh tuong iing la 81,0%
KGM; 48,0% a it chlorogenic va 33,1% EGCG. Vién nang gidm can CHM-WL bao ché ti; 230mg bjt cii Nua,
145mg cao ld Ché xanh, 100mg cao hat Ca phé xanh dugc dinh chudn véi ba chdt chudn co s6 trén cé thanh
phdn chdt chudn co sé lan lugt la 186,3mg KGM; 47,9 mg a xit chlorogenic va 48,0 mg EGCG. Nghién citu da
xdc dinh khong cé doc tinh cdp cia vién nang téi liéu 10g/kgP.
Tii khéa: Bot Nua, cao Ché xanh, cao Ca phé xanh, vién nang gidm cdn, dinh lugng, béo phi va doc tinh cdp.

SUMMARY

Objectives: The objectives of this research are to prepare weight loss hard capsules from Amorphophallus
konjac, green tea leaf and green coffee bean extracts to quantitatively determine acive compounds in the capsule
ingredients, and then to assess the safety of weight loss hard capsules.

Subjects and methods: Amorphophallus konjac, green tea leaf and green coffee bean extracts were prepared

following solvent extraction method and then vacuum dryied by a rotary evaporator to dryness. Then, a formula

Ngay nhan bai: 5/5/2021
Ngay phan bién: 6/5/2021
Ngay chdp nhan ddng: 10/5/2021
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for weight-loss dry capsules was developed by mixing main ingredients with chosen excipients. The bioactive
compounds containing in the ingredient extracts and the capsule were examined using a spectrophotometer and
HLC-DAD-QTOF (model XS00R, Sciex). The assessment of capsule safety was performed on white mice fed
with weight-loss capsules at increasing dose then observed for standard parameters following OECD guide.
Results: Study uses preliminary standards glucomannan, chlorogenic acid and EGCG to quantify its
corresponding content of 81,0% KGM in KGM-rich Amorphophallus powder, 48,0% chlorogenic acid in green
coffee been extract and 33,1% EGCG in catechin-rich green tea leaf extract. Each weight loss hard capsule
CHM-WL composing of 230mg KGM-rich Amorphophallus powder, 145mg catechin-rich green tea leaf
extract, 100mg chlorogenic acid-rich green coffee been extract was quantified with three mentionned preliminary
standards showed their corresponding contents of 186,3mg KGM; 47,9 mg chlorogenic acid and 48,0 mg EGCG.

The product CHM-WL showed no acute toxicity at dose of 10g/kgP.
Keywords: KGM-rich Amorphophallus powder, green tea leaf extract, green coffee been extract, weight-loss

dry capsule, quantitative analysis and acute toxicity.

DAT VAN DE

Béo phi la vin nan trén thé gisi va dang hién
htiu & nudc ta, dan téi nhiéu ching bénh tim
mach, huyét ap cao, ti€u dudng... St dung thuc
phdm bao vé stic khoe dé€ hé trg diéu tri nguoi
béo phi dang ngdy cang dugc chu y thay thé
cho san phdm tin dugc véi nhiéu hiéu ting phu.
Nhiéu nghién ciu dang tip trung theo hudng
phdi hop cac dugcliéu dé bao ché san phdm giam
can véi tinh hiéu qua, an toan cao [1]. Ca Nua
Amorphophallus krausei phat trién va thu mau &
An Giang d¢€ nghién ctiu san xuit bot Nua gidu
glucomannan (bot KGM), mét hoat chit c6 tic
dung giam nhu ciu dn vi khi dua vao co thé sé
tao cam gidc no, gidm cholesterol, lipoprotein va
chét béo trung tinh [2]. Hat Ca phé xanh Coffea
arabica, ph6 bién va thu mau 6 Dak Nong, st dung
trong sin phdm giam cin; c6 kha nang giam tich
mg, gidm khéi lugng co thé chudt theo co ché tic
ché giai phong glucose vao mau do hoat tinh cta
axit chlorogenic (CGA) chiém t&i S-14% trong
hat tuoi dung dé tao cao chiét hat Ca phé xanh
gidu CGA (cao CFX) [3]. L4 Che xanh Camellia
sinensis, ph6 bién va thu mau & Thai Nguyén, chu

yéu chita nhém hoat chét polyphenol nhiéu hoat
tinh sinh hoc do tac dung kht cac goc ty do trong
do céc catechin chiém da s6 c6 hoat tinh khéng
béo phi dung dé tao cao chiét 1a Ché xanh gidu
EGCG (cao CXA) [4]. Mdi dugc liéu néi trén cd
hoat tinh hé trg diéu tri béo phi va mau nhiém mé
nhung hién thi trudng chua c6 sin phdm st dung
nguyén liéu dang cao caa 3 dugcliéu nay dé ho trg
diéu tri cac triéu chiing trén. Kiém tra chit luong
bot Nua, cao CFX, cao CXS va ché phdm giam
can CHM-WL tao thanh tir 3 nguyén liéu trén
13 yéu t6 quan trong trong nghién ctiu cing nhu
dam bao chit lugng 6n dinh cta ca nguyén liéu va
san phdm. Cac chit chudn co s¢ la glucomannan
95,0%, axit chlorogenic 97,6% va EGCG 97,6%
tinh ché tit nguyén liéu tuong tng dugc st dung
dé phan tich tiéu chudn héa hoc. Ddc tinh cip va
ban trudng dién thuc nghiém trén dong vatla tiéu
chi an toan dé st dung san phdm. Vi véy, nghién
ctiu nay st dung cic nguyén liéu Nua, Che xanh,
Ca phé xanh dé€ tao vién nang giam cén; stt dung
chat chudn co s6 tuong ting dé€ phan tich dinh
luong dong thoi danh gia do an toan cta ché

phdm lam co's& cho diéu tri gidm can.
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NGUYEN LIEU, BOI TUONG VA PHUONG PHAP
NGHIEN CUU
D éi tugng nghién ciu

Cua Nua tuoi dugc thu mua 6 An Giang d€ san
xudt bot KGM, hat Ca phé xanh 6 Bac Nong dé san
xudt cao CFX vala Che xanh khoé & Phd Tho dé ché
tao cao CXA.
Dong vit thuc nghiém

Chu¢t nhit tring chung Swiss khoé manh,
ca 2 giong, trong lugng 18 — 22g do Vién Vé sinh
dich té Trung uong cung cap. Pong vit thi nghiém
dugc nuoi trong diéu kién phong thi nghiém S ngay
trudc khi bat dau nghién ctiu va trong suét thoi
gian nghién ctiu.
May moc, héa chit phuc vu nghién ciu

Can dién ttr, d6 chinh xac 0,001g, dung dich
dém a xit formic-NaOH, H SO, 3M, NaOH 6},
thudc tha 3,S-dinitrosalycilic acid, mdy quang
pho UV-VIS, khdi phd phan giai cao HLC-DAD-
QTOF (model XS00R, Sciex), methanol, ACN/
H20, axit formic.
Phuong phap nghién ciu
Diéu ché cdc cao nguyén liéu va bao ché san phdm
CHM-WL

Ct Nua tuoi (30kg/meé) dugc dung dé san
xudt bot KGM trén day chuyén dong bo qua cac
budc: boc vo; nghién trong ethanol 60%; tach ly
tam thu bot so ché dudi 120 mesh; tinh ché bot so
ché bang ethanol 60% va tich ly tim 3 1an; sdy lanh
bot cudi cuing; thu duge 2,8gbot KGM [2]. Hat Ca
phé xanh (Skg) dugc nghién thanh bot min; chiét
ethanol 90% ty 1é¢ dung moéi/nguyén liéu la 1/1,
gia nhiét & S0°C trong 3 gid; tinh ché loai tap bang
chiét pha long bang clorofooc ty 1é 4/1; c6 quay
chan khong pha nudc; thu dugc 520g cao CFX [3].
L4 Che xanh kho (20kg) dugc nghién thanh bot
min; chiét trong nuéc véi ty 1é nudc/nguyén liéu
2/1 6 80°C trong 60 phut, pH=2.5 diéu chinh bang

Y,

a xit boric; tinh ché bing chiét pha long lan lugt
bang clorofooc va ethyl axetate dé loai tap trong
d6 6 caffein va lipid; c6 ddc chan khong thu dugc
cao 850g cao CXA [4]. Vién nang CHM-WL dugc
bao ché tir 3 nguyén liéu c6 ham lugng 230mg bot
KGM, 145mg cao CXA va 100mg cao CFX véi cac
ta dugc vita & 600mg/vién nang s6 0 [2].
Nghién citu dinh ligng chdt chudn co sé (CCCS)
trong nguyén liéu cao va vién nang

DPinh lugng KGM trong bot KGM va ché
phdm v6i CCCS KGM béing mdy quang phé. Can
0,2g mau; hoa tan trong S0 ml dung dich dém a
xit formic-NaOH & nhiét d6 phong trong 24 gid;
loc, thiy phan KGM thanh glucose bang H SO,
3M ¢ 100°C trong 120 phut; trung hoa bang
NaOH 6M. DPinh lugng dung dich thay phin
KGM theo dudng chuin glucose véi thudc thu
3,5-dinitrosalycilic acid bing quang phé UV-VIS &
550nm [3]. Ham lugng KGM trong mau (%) xac

dinh theo cong thuc:

Cyan=[T xFx (chlucose' Cglucose-O) x 50]/(m x
1000) x 100, trong d6:

m: Khéi lugng mau thu (g); Cglucose: Ham lugng

glucose trong dung dich KGM sau thay phan
ducoseo’ 1AM Iuong glucose trong dung dich
KGM trudc thiry phan

T: Ty 1¢ gitta khoi lugng phan glucose lién két
trong phéan ti KGM va khéi lugng phén glucose
tao thanh sau thuy phan (T=0,9)

F: Hé s6 tuong quan gitia nong do glucose va
nong do KGM.

Phén tich axit chlorogenic va EGCG tuong
ung trong cao CFX, cao CXA va vién nang bang
khéi phé phan gidi cao HLC-DAD-QTOF (model
XSO00R, Sciex). Can 0,5g mau; siéu 4m hoa dén tan
hoan toan trong methanol ¢ 40°C. T6i uu diéu kién
phén tich trén cot Hypersil GOLD C18, 150 mm
x 2,1 mm x 3 pm; nhiét do cot 35°C; thé tich bom

TAP CHIY DUQC CO TRUYEN VIET NAM | 13



BAI NGHIEN CUU

mau 2 pl; tdc d6 dong: 0,45ml/phut; hé dung moi
gradient ACN/H,O (c6 b6 sung 0,1% axit formic)
nhu'sau 0-1,2 phat: 95% C, 1,2-15 phat: 95%-60%,
15-17 phiit: 60%, 17-18 phiit: 60-95%, 18-25 phiit:
95%; t6c do dong 0,45 ml/phut; phat hién véi dau
do UV buéc song 254 nm dé dinh tinh hai CCCS
axit chlorogenic, EGCG béng thdi gian luu trén
sdc ky d6 véi dau do DAD va phé khéi ion me, ion
ménh dic trung thu dugc bang diu do QTOF &
ché d¢ ion héa phun dién tu ESI va phét hién ion
am va duong; diéu kién thé dong ion -4.500 V, khi
va cham He véi ning lugng va cham -20 V, khoang
khéi do 70-2.000 Da trong thdi gian tich tin hiéu
0.25 gidy va thé khtt tich dém may -80 V [2]. Xay
dung duong chudn dé€ dinh lugng axit chlorogenic
va EGCG trong dung dich cao CFX, cao CXA va
vién nang baing HOLC-DAD.

Ham lugng CCCS C
dinh nhu sau: C
trong do:

m: Khéi lugng mau thit (g); V: Thé tich dung
mdi pha mau thi (ml)

ey’ NOng do CCCS xdc dinh theo duong
chuin (g/ml).

Nghién citu d6 an toan ciia vién nang

oy, TONG Mau (%) xac
x V)/m x 100,

cde-méau ( cccs-chudn

D¢ an toan dugc nghién cttu tai Trung tim
Nghién cttu va Chuyén giao Coéng nghé. Nghién
ctu doc tinh cdp theo phuong phép Sharwan et

45.0
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35.0
30.0
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15.0
10.0
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0
-5.0

6.23

00 20 40 60 80 100 120 140 16.0 18.019.0

al. [S], Huéng dan OECD s6 24 (2001) [6] trén
21 chudt nhit tring. Thé tich mau tht méi lan
cho chuét nhit uéng la 0,2 ml/10g chuét. Thir 1
lan liéu so bd 2g/kg can nang cho 01 chudt udng.
Chuot con lai dugc chia ngau nhién thanh cac 16
(n=10) r6i cho uéng mau thir. Néu chuot phan
ung binh thudng thi xdc dinh liéu cao nhdt khi
chia chuét thanh 2 16: 16 chiing uéng dung moi
pha thuéc NaCMC 0,1% va 16 2 thtt liéu mau thit
cao nhdt c6 thé cho uéng 10g/kgP chia lam 2 lan.
Chuét dugc cho an trd lai sau 2 gio, nudc uéng
binh thuong. Theo déi lién tuc trong 4 gi¢ dau; cac
chi tiéu trong 72 gi¢ dau theo quy dinh va tiép tuc
theo doi trong 7 ngdy sau khi uéng vién nang th.
Xiily s6 liéu

Cac s6 liéu thu thap dugc xti ly trén phan mém
SPSS, véi miic y nghia p<0,0S.

KET QUA NGHIEN CUU
Phan tich chit chudn co s6 trong nguyén liéu va
vién nang

Phan tich ham lugng CCCS dic trung cua
nguyén liéu va ché phim la tiéu chudn dénh gia
chit lugng quan trong. Két qua phan tich dinh
tinh 2 hoat chit axit chlorogenic va EGCG trong
cao CFX, cao CXA va vién nang CHM-WL béing
ky thudt HPLC-QTOF thé hién trong hinh tur 1
t6i 3.

300

250
200 8.35
150
100

NU

-20
00 20 40 60 80

100 12.0 140 160 18.019.0

Hinh 1. Dinh axit chlorogenic (trdi) va EGCG (phdi) véi thoi gian luu tuong ting 6,23 phiit va 8,38 phiit trén

sdc ky d6 cao CFX va cao CXA
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Hinh 2. Phé khéi ion me (trdi) va cdc ion mdnh (phdi) 6 mode do am dinh danh axit chlorogenic véi thoi gian
luu 6,23 phiit trén sdc ky d6 CCCS sach, cao CFX va vién nang CHM-WL c6 m/z = 354.0803

Spectrum from DEREPLICATION.wiff2 (sample 13) - TCX2+ES], Experiment ...se filtered (noise multiplier = 1.5), Gaussian smoothed (0.5 points)

Spectrum from DEREPLICATION.wi...SMS (50 - 1200) from 6.415 min

5e4 Precursor: 459.1 Da, +1, CE: 20.0,...), Gaussian smoothed (0.5 points)
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Hinh 3. Phé khéiion me (a) va cdc ion manh (b) 6 mode do duong dinh danh EGCG vdi thoi gian luu 8,38 phiit
trén sic ky do CCCS sach, cao CXA va vién nang CHM-WL c6 m/z = 459.0580

Duia vao sic ky do va phé khoi c6 thé khing
dinh trong diéu kién sic ky t6i uu hai hoat chét
c6 thoi gian luu tuong ting 6,23 pht va 8,38 phut
trung véi thoi gian luu caa CCCS va cung c6 pho

khéi ion me tuong ting m/z = 354.0803 vam/z =
459.0580 ciing cac ion manh dic trung.
Bang 1 thé hién két qua dinh lugng cac hoat

chdt trong cao thanh phén va vién nang.

Bdng 1. Dinh ligng cdc CCCS trong cdc cao tuong iing va vién nang

M s Ham lugng CCCS | Ham lugng CCCS Khdilugng CCCS | Khéilugng cao trong
au
trong cao (%) trong vién nang (%) trong vién nang (mg) vién nang (mg)
BotKGM | KGM 81,2 29,8 186,3 230
Cao CFX | CGA 48,1 82 48,0 100
Cao CXA | EGCG 33,0 81 479 145
500 46.7
40.0
400 6,27
| 30.0
300
20.0
200
10.0
100 0.0
.10 ) -8.3
0.0 4.0 8.0 12.0 16.0 19.0 00 20 40 60 8.0 100 12.0 140 16.0 18.019.0

Hinh 4. Sdc ky do axit chlorogenic (trdi) dé xdy dung dudng chudn véi thoi gian luu 6,23 phiit va séic ky do vién
nang CHM-WL (phdi, 4 mau) dé dinh lugng 2 hoat chdt axit chlorogenic, EGCG tuong ving vdi thoi gian luu
6,23 phiit va 8,38 phiit
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Nhu véy, két qua dinh lugng hoat chit KGM
trong bot KGM la 81,2% va chiém 29,8% khéi
lugng bot nguyén liéu vién nang CHM-WL tuong
ung 186,3mg/vién.

Duyia trén két qua xay dung dudng chuin a xit
chlorogenic va EGCG, dinh tinh & thdi gian luu
tuong ting 6,23 phat va 8,38 phut trén sic ky do
HPLC-DAD ctia mau vién nang CHM-WL (hinh
4), ham lugng hai hoat chit axit chlorogenic va
EGCG trong cao CFX, cao CXA va vién nang
CHM-Giam can cang thé hién trong bang 1. Ham
lugng axit chlorogenic va EGCG trong cao CFX
va cao CXA tuong tng la 48,1% va 33,0% chiém
8,2% va 8,1% trong bot nguyén liéu vién nang
tuong ting v6i 48,0mg/vién va 47,9m/vién.

Két qua d¢ doc tinh cip cia vién nang CHM-WL

Két qua thi doc tinh cdp cho thdy khi cho chuét
udng vién nang CHM-WL ¢ liéu cao nhit 10 g/kg
can niang theo khuyén cdo caa OECD, chudt van
khoe manh, hoat dong binh thuong, khong cé bat
thudng xay ra, khong c6 chudt chét trong vong 7 ngay.

BAN LUAN

binh lugng sy c6 mit ctia cao thanh phéan thong
qua hoat chit dic trung trong vién nang dong vai
trd quan trong trong nghién ctiu kha ning hé trg
chita bénh caa ché phim cang nhu dénh gid do
an toan ctia ché phim, titr d6 xéc dinh liéu lugng
pht hop. Két qua thir doc tinh cdp cho thdy ¢ liéu
cao nhit cin ning theo khuyén céo cia OECD
tuong duong 10 g/kg, khong cé bat ky ddu hiéu bat
thuong nao dugc ghi nhan trén chudt tham gia thu

nghiém va khong c6 chudt chét trong vong 7 ngay.

KET LUAN

Nghién cttu da dinh lugng cic CCCS véi ham
lugng 81,0% KGM,; 48,0% axit chlorogenic va 33,1%
EGCG tuong ting trong nguyén liéu bt cat Nuia, cao

14 Che xanh, cao hat Ca phé xanh. Dinh lugng cic
CCCS trong méi vién nang CHM-WL 600mg c6
thanh phan gom 230mg bot KGM, 145mg cao CXA,
100mg va cao CFX lan luot 1a 186,3mg KGM,;
47,9 mg a xit chlorogenic va 48,0 mg EGCG.

Vién nang CHM-WL c¢6 d¢ an toan cao véi doc
tinh cdp 10g/kg P va khong cé doc tinh bén trudng
dién & cacliéu 120 mg/kg va 360 mg/kg thé trong
chu6t trong 28 ngay.

Loi cdm on: Cac tic gia cdm on Chuong trinh
KHCN phuc vu phat trién bén viing viing Tay Nam
B¢ da cung cép kinh phi cho dé tai ma s6 KHCN-
TNB/14-19/C21 dé thuc hién nghién ctiu nay.
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