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Nghién ciiu dinh chuan hoa hoc va déc tinh
g : ll . .
cap trén dong vat thuc nghiém ciia ché pham
1 DY Vat thuc ngniém cu [
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*', Lé Ngoc Hung? Nguyén Thi Héng Van2
1. Cong ty b phan phong chan tri y hoc ¢ truyén Daibio
2. Trung tdm Nghién ctvu va Chuyén giao Céng nghé

TOM TAT

Muc tiéu: Diéu ché vién nang giam cdn tir cdc nguyén liéu Nua, Ché xanh, Ca phé xanh, phan tich dinh
leong hoat chat trong nguyén liéu vién nang va danh gid dg an toan ciia ché pham lam co sé cho diéu tri

giam can.

Phwong phdp nghién ciru: Cao nguyén liéu tir Nua, Ché xanh va Ca phé xanh dwoc bdo ché bang
phirong phép chiét véi cdac dung méi phit hop va cé ddc chan khéng dé thu dwoc cao, sau dé pha tron cdc
nguyén liéu va td dwoc dé thu dwoc vién nang ché pham giam can. Céc hoat chdt trong cao nguyén liéu va
vién nang ché pham dwoc xdc dinh sir dung mdy quang phé va khéi phé phan gidi cao HLC-DAD-QTOF
(model X500R, Sciex). Nghién cieu dg an toan ciia ché pham trén chudt nhat trdng, dwoc cho an ché pham

Véi cde lieu khde nhau ting dan va theo déi cdc chi tiéu theo chuan OECD.

Két qua va ban lugn: Nghién civu sir dung cdc chdt chudn co sé glucomannan, a xit chlorogenic va
EGCG dé dinh heong hoat chdt trong nguyén liéu bét cii Nua, cao hat Ca phé xanh, cao la Ché xanh twong
img la 81,0% KGM; 48,0% a xit chlorogenic va 33,1% EGCG. Vién nang giam can CHM-WL bdo ché tir
230mg bét cii Nuea, 145mg cao la Ché xanh, 100mg cao hat Ca phé xanh dwoc dinh chudn véi ba chat chudn
o s6 trén ¢é thanh phan chat chudn co sé lan lwot la 186,3mg KGM; 47,9 mg a xit chlorogenic va 48,0 mg
EGCG. Nghién ctru dd xdc dinh khéng c6 déc tinh cdp ciia vién nang téi liéu 10g/kgP.

Tirkhéa: Bét Nuwea, cao Ché xanh, cao Caphéxanh, vién nang giam can, dinh lwong, béo phiva déc 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.

Ngay nhan bai.: 10/8/2021
Ngay phan bién: 13/8/2021

Ngay chdp nhdn dang: 31/8/2021
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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 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 X500R, 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.

paAT VAN bE (cao CFX) [3]. La Ché xanh Camellia sinensis, phd

) o g . P . bién va thu mau & Thai Nguyén, chu yéu chira nhém
Béo phi 1a van nan trén thé gidi va dang hién h né olvohenol nhida b b sinh hoc d
X e 1ir , N oat chat po enol nhiéu hoat tinh sinh hoc do tac
hitru 6 nudce ta, dan t6i nhicu chirng bénh tim mach, ) P yp' ) ) »
< 2 . , 2 , dung khur cac goce tu do trong d6 céac catechin chiem
huy¢t ap cao, tiéu duong... St dung thyc pham bao g \
da so c6 hoat tinh khang béo phi dung dé tao cao

chiét 14 Ché xanh giau EGCG (cao CXA) [4]. Mdi
duoc liéu noi trén ¢ hoat tinh hd tro didu tri béo phi

vé stc khoe dé hd tro diéu tri ngudi béo phi dang
ngay cang dugc chu y thay thé cho san pham tan

dugc véi nhiéu hiéu tng phu. Nhiéu nghién ctru N . .
R B . i . va mau nhiém md nhung hién thi truong chua co
dang tap trung theo hudng phoi hop cac dugc ligu . <. R ;
O A 2 . . e , san pham sir dung nguyén liéu dang cao cta 3 duoc
dé bao ché san pham giam céan vai tinh hiéu qua, an . N ) ] ~
liéu nay dé ho tro dicu tri céc triu ching trén. Kiém

toan cao [1]. Cu Nua Amorphophallus krausei phat i ,
tra chat lugng bot Nua, cao CFX, cao CXS va ché

trién va thu mau & An Giang dé nghién ctru san xuat " } CHM-WL hanh G 3
X N . am giam can - tao thanh tr 3 nguyén
bot Nua giau glucomannan (bdt KGM), mdt hoat f g 18 vy g i guy
‘ ., A e . . i€u trén la yéu to quan trong trong nghién ctru clin
chat c6 tac dung giam nhu cau an vi khi dua vao co Y , 9 j £ ) £ng ] &
. Y . . . nhu dam bao chat lugng 6n dinh cta ca nguyén liéu
thé s€ tao cam giac no, giam cholesterol, lipoprotein

va chét béo trung tinh [2]. Hat Ca phé xanh Coffea

arabica, pho bién va thu mau & Pak Nong, st dung

va san pham. Céc chat chuan co s6 1a glucomannan
95,0%, axit chlorogenic 97,6% va EGCG 97,6%
2 . L e, N tinh ché tir nguyén liéu twong tng duogc st dung dé
trong san pham giam can; c¢6 kha nang giam tich ma, } B . 8 tmg cuc . &
. ‘. 2 . L, . phan tich ti€u chuan hoéa hoc. Pgc tinh cap va ban
giam khoi lugng co thé chudt theo co ché e che

o, o ..., truong dién thyc nghiém trén dong vat 1a tiéu chi an
giai phong glucose vao mau do hoat tinh cua axit

chlorogenic (CGA) chiém t6i 5-14% trong hat tuoi
ding dé tao cao chiét hat Ca phé xanh giau CGA

toan dé s dung san pham. Vi vay, nghién ctru nay
st dung cac nguyén liéu Nua, Ché xanh, Ca phé

xanh dé tao vién nang giam can; sir dung chat chuan
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co s6 twong tng dé phan tich dinh lugng dong thoi
danh gia d6 an toan cua ché pham lam co s cho
diéu tri giam can.

NGUYEN LIEU, oI TUGNG VA PHUONG PHAP NGHIEN
cou

Doi twgng nghién ciru

Cu Nua twoi duge thu mua & An Giang dé san
xuét bot KGM, hat Ca phé xanh & Pic Nong dé san
xuét cao CFX va 14 Ché xanh khd & Phu Tho dé ché
tao cao CXA.

Pong vat thue nghiém

Chudt nhit trang chung Swiss khoé manh, ca 2
gidng, trong luong 18 — 22g do Vién Vé sinh dich
t& Trung wong cung cap. Pong vt thi nghiém duoc
nudi trong diéu kién phong thi nghiém 5 ngay trudc
khi bit dau nghién ctru va trong subt thoi gian
nghién ctu.

May méc, hoéa chit phuc vu nghién ctru

Can dién tir, do chinh xac 0,001g, dung dich
dém a xit formic-NaOH, H,SO, 3M, NaOH 6M,
thude thir 3,5-dinitrosalycilic acid, may quang phd
UV-VIS, khéi pho phén giai cao HLC-DAD-QTOF
(model X500R, Sciex), methanol, ACN/H20, axit
formic.

Phwong phap nghién ciru

Diéu ché cdc cao nguyén liéu va bao ché sdan pham
CHM-WL

Cu Nua tuoi (30kg/mé) duoc dung dé san xut
bot KGM trén diy chuyén dong bd qua cac budc:
boc vo; nghién trong ethanol 60%; tach ly tim thu
bot so ché dudi 120 mesh; tinh ché bot so ché bé‘mg
ethanol 60% va tach ly tim 3 1an; sdy lanh bot cudi
cung; thu dugc 2,8g bot KGM [2]. Hat Ca phé xanh
(5kg) duogc nghién thanh bot min; chiét ethanol
90% ty 1&¢ dung moi/nguyén liu 1a 1/1, gia nhiét &
50°C trong 3 gio; tinh ché loai tap bang chiét pha
long bang clorofooc ty 18 4/1; ¢6 quay chan khong
pha nudc; thu dugce 520g cao CFX [3]. La Che xanh
kho (20kg) dugc nghién thanh bot min; chiét trong
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nude voi ty 1€ nude/nguyén liéu 2/1 & 80°C trong
60 phut, pH=2.5 diéu chinh bang a xit boric; tinh
ché bang chiét pha long 14n lugt bang clorofooc va
ethyl axetate dé loai tap trong d6 co caffein va lipid;
c6 déc chan khong thu duge cao 850g cao CXA [4].
Vién nang CHM-WL dugc bao ché tir 3 nguyén liéu
c6 ham luong 230mg bot KGM, 145mg cao CXA
va 100mg cao CFX véi cac ta dugc vira du 600mg/
vién nang s6 0 [2].

Nghién citu dinh liegng chit chuin co sé (CCCS)
trong nguyén liéu cao va vién nang

Dinh lugng KGM trong bot KGM va ché pham
v6i CCCS KGM bang may quang phd. Can 0,2g
mau; hoa tan trong 50 ml dung dich dém a xit
formic-NaOH ¢ nhiét d¢ phong trong 24 gio; loc,
thity phan KGM thanh glucose bing H,SO, 3M &
100°C trong 120 phut; trung hoa bang NaOH 6M.
Pinh lugng dung dich thuy phan KGM theo duong
chudn glucose vé6i thude thir 3,5-dinitrosalycilic
acid bang quang phé UV-VIS & 550nm [3]. Ham
lrgng KGM trong mau (%) xac dinh theo cong thirc:

Cean=[T x F x (5C ) x 50]/(m x
1000) x 100, trong do:

glucuse_ Cglucuse-O

m: Khéi luong miu ther (g); C, : Ham luong

glucose

glucose trong dung dich KGM sau thuy phan

: Ham luong glucose trong dung dich

glucose-0"
KGM trude thuy phan

T: Ty 1¢ giira kh6i lwong phan glucose lién két
trong phéan tir KGM va khéi lwong phan glucose tao
thanh sau thuy phan (T~0,9)

F: Hé s6 twong quan giita ndng do glucose va
ndng o KGM.

Phan tich axit chlorogenic va EGCG tuong
g trong cao CFX, cao CXA va vién nang bang
khdi phd phan giai cao HLC-DAD-QTOF (model
X500R, Sciex). Can 0,5g mau; siéu 4m hoa dén tan
hoan toan trong methanol & 40°C. Téi wu diéu kién
phéan tich trén cdt Hypersil GOLD C18, 150 mm
x 2,1 mm x 3 um; nhiét d§ cot 35°C; thé tich bom
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mau 2 pl; toe do dong: 0,45ml/phit; hé dung moi
gradient ACN/H,0 (c6 bd sung 0,1% axit formic)
nhu sau 0-1,2 phut: 95% C, 1,2-15 phat: 95%-60%,
15-17 phat: 60%, 17-18 phit: 60-95%, 18-25 phut:
95%; toc do dong 0,45 ml/phit; phat hién véi dau
dd UV budc séng 254 nm dé dinh tinh hai CCCS
axit chlorogenic, EGCG bang thoi gian luu trén sic
ky d6 véi dau do DAD va phd khdi ion me, ion
manh dic trung thu dugc bang dau do QTOF & ché
d6 ion hoa phun dién t&r ESI va phat hién ion am
va duong; diéu kién thé dong ion -4.500 V, khi va
cham He v6i nang lugng va cham -20 V, khoang
khdi do 70-2.000 Da trong thoi gian tich tin higu
0.25 gidy va thé khir tich dam may -80 V [2]. Xay
dung duong chuan dé dinh lugng axit chlorogenic
va EGCG trong dung dich cao CFX, cao CXA va
vién nang bang HOLC-DAD.

Hamluong CCCSC
nhu sau: C

trong méau (%) xac dinh

. ac-msu:(ccccs.chuan x V)/m x 100, trong do:

m: Khéi lugng miu thir (g); V: Thé tich dung
moi pha mau thir (ml)

C : Nong d6 CCCS xac dinh theo dudng

cces-chuéan®

chuan (g/ml).
Nghién cviru dj an toan cvia vién nang

Do antoan dugc nghién curu tai Trung tam Nghién
ctru va Chuyén giao Cong nghé. Nghién ctru doc

tinh cap theo phuong phap Sharwan et al. [5],
Hudng dan OECD s6 24 (2001) [6] trén 21 chudt
nhit tring. Thé tich mau thir mdi lan cho chudt
nhit udng 12 0,2 ml/10g chudt. Thir 1 14n lidu so bd
2g/kg can nang cho 01 chudt udng. Chudt con lai
duogc chia ngu nhién thanh cac 16 (n= 10) rdi cho
ubng mau thir. Néu chudt phan tng binh thudng thi
xé4c dinh liéu cao nhét khi chia chudt thanh 2 16: 16
chimg udng dung méi pha thuéc NaCMC 0,1 % va
16 2 thir liéu mAu thir cao nhét c6 thé cho ubng 10g/
kgP chia lam 2 lan. Chudt duge cho an tro lai sau 2
gio, nude udng binh thuong. Theo doi lién tuc trong
4 gid dau; cac chi tiéu trong 72 gid dau theo quy
dinh va tiép tuc theo doi trong 7 ngay sau khi udng

vién nang thur.
Xir Iy s6 ligu

Céc s6 lidu thu thap duogc xu 1y trén phén mém
SPSS, véi mtc ¥ nghia p<0,05.

KET QUA NGHIEN CUU

Phin tich chét chuin co sé trong nguyén li¢u va

vién nang

Phan tich ham lugng CCCS dac trung cua
nguyén liéu va ché pham la tiéu chuan danh gia
chit lugng quan trong. Két qua phan tich dinh tinh
2 hoat chat axit chlorogenic va EGCG trong cao
CFX, cao CXA va vién nang CHM-WL bang ky
thuat HPLC-QTOF thé hién trong hinh tir 1 t6i 3.

| I I A

g opop # f# B OB
"

T I T T = = m3 r3 .

trén sic ky do cao CFX va cao CXA

Hinh 1. Dinh a xit chlorogenic (trai) va EGCG (phai) véi thoi gian luu twong ung 6,23 phut va 8,38 phut
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Hinh 2. Pho khéi ion me (trai) va cac ion manh (phai) & mode do 4m dinh danh a xit chlorogenic véi thoi
gian luu 6,23 phut trén sac ky do CCCS sach, cao CFX va vién nang CHM-WL c6 m/z = 354.0803

Spzcium fom DEREFLICATION i szmple 11 - TCVC4ES, Frpement 2 fered (rose mulipler = 15}, Gasssan smoshed (15 pork

Spectrum from DEREPLICATIONwi_SMS {50 - 1200) from 6415 min
Precursor: 45,1 Da, +1, CE 200...). Gaussizn smoothed (0.5 poinis)

TR
L L0 N
: BOR e | WED
. L {
15 m = 0w
= Charge, D2

Hinh 3. Pho khéi ion me (a) va cac ion manh (b) & mode do duong dinh danh EGCG véi thoi gian luu 8,38
phut trén sac ky d6 CCCS sach, cao CXA va vién nang CHM-WL c6 m/z = 459.0580

Dua vao sic ky d0 va pho khéi co thé khing
dinh trong diéu kién sic ky tdi wu hai hoat chat
¢6 thoi gian luu twong ing 6,23 phut va 8,38 phut

tring v6i thoi gian luu cia CCCS va cung ¢ phd

khdi ion me twong img m/z = 354.0803 va m/z =
459.0580 cung cac ion manh dac trung.
Béang 1 thé hién két qua dinh lugng céc hoat chét

trong cao thanh phan va vién nang.

Bang 1. Dinh lugng cac CCCS trong cac cao twong ung va vién nang

Ham lugng Ham lugng CCCS Khoi lugng Khdi lugng cao

Mau CCCS | CCCS trong cao | trong vién nang CCCS trong trong vién nang
(%) (%) (vién nang (mg ((mg
B6tKGM | KGM 81,2 29,8 186.3 230
Cao CFX CGA 48,1 8,2 48,0 100
Cao CXA | EGCG 33,0 8,1 47,9 145

Nhu vay, Kkét qua dinh Iuvgng hoat chit KGM
trong bot KGM 1a 81,2% va chiém 29,8% khdi
luong bot nguyén li¢u vien nang CHM-WL tuong
ung 186,3mg/vién.

Dua trén két qua xay dung duong chuén a xit
chlorogenic va EGCG, dinh tinh & thoi gian luu
twong tmg 6,23 phut va 8,38 phit trén sic ky do
HPLC-DAD ciia mau vién nang CHM-WL (hinh 4),

TAP CHi Y DUGC €O TRUYEN VIET NAM RGOS

ham lugng hai hoat chét axit chlorogenic va EGCG
trong cao CFX, cao CXA va vién nang CHM-Giam
can ciing thé hién trong bang 1. Ham luong a xit
chlorogenic va EGCG trong cao CFX va cao CXA
twong tng 14 48,1% va 33,0% chiém 8,2% va 8,1%
trong bt nguyén li€u vién nang twong Ung voi
48,0mg/vién va 47,9m/vién.
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thoi gian luu 6,23 phut va 8,38 phut

Hinh 4. Sic ky d6 a xit chlorogenic (trai) dé xay dung dudng chuén vdi thoi gian luu 6,23 phut va sic ky
d6 vién nang CHM-WL (phai, 4 miu) dé dinh lugng 2 hoat chat a xit chlorogenic, EGCG tuong tng v&i

Két qua dd doc tinh cip caa vién nang CHM-
WL

Két qua thir doc tinh cap cho thay khi cho chudt
ubng vién nang CHM-WL & liéu cao nhat 10 g/kg can
ning theo khuyén céo cia OECD, chudt van khoe
manh, hoat dong binh thudng, khong c6 bét thudng

xay ra, khong co chudt chét trong vong 7 ngay.
BAN LUAN

Dinh lugng sy c6 mat cua cao thanh phﬁn thong
qua hoat chét dic trung trong vién nang déng vai trd
quan trong trong nghién ciru kha ning hd trg chira
bénh cta ché phim ciing nhu danh gia do an toan
ctia ché pham, tir d6 xéac dinh liéu lugng phi hop.
Két qua thir doc tinh cap cho thdy ¢ lidu cao nhat
can ning theo khuyén céo cia OECD tuong dwong
10 g/kg, khong c6 bt ky déu hiéu bat thuong nao
duogc ghi nhan trén chudt tham gia thir nghiém va

khong ¢ chudt chét trong vong 7 ngay.

KET LUAN

Nghién ctru da dinh luwong cac CCCS véi ham
luong 81,0% KGM; 48,0% a xit chlorogenic va
33,1% EGCG tuong ng trong nguyén li¢u bot cu
Nua, cao la Cheé xanh, cao hat Ca phé xanh. Dinh
lugng cac CCCS trong mdi 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 vdi doc
tinh cap 10g/kg P va khong co doc tinh ban truong
dién & cac liéu 120 mg/kg va 360 mg/kg thé trong
chudt trong 28 ngay.

Loi cam on: Céc tac gia cam on Chuong trinh
KHCN phuc vu phat trién bén viing ving Ty Nam
Bo di cung cip kinh phi cho dé tai ma s6 KHCN-
TNB/14-19/C21 dé thuc hién nghién ctru nay.
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