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Bitter melon (Momordica charanta L.) is commonly used in Vietham
with many benefits related to health and skin care. The study aims to
investigate the process of extraction, formulate and evaluate antioxidant
activity of face wash gel from bitter melon. Medicinal herbs was
extracted by heat reflux method. The extraction parameters were
investigated such as solvent (distilled water, ethanol 40%, ethanol
60%), medicinal herbs/solvent ratio (1/9, 1/10, 1/11), extraction
temperature (50°C, 60°C, 70°C). The factors affecting the formulation
of face wash gel were selected for the survey, including bitter melon
extract (5%; 10%; 15%); hydroxyethyl cellulose (1%; 1.2%; 1.4%);
cocamidopropyl betaine (1%, 2%, 3%). Then, the face wash gel was
evaluated some parameters such as appearance, pH, dirt dispersibility,
viscosity, foaming ability and foam stability. The results showed that
the extraction process using distilled water as the solvent, medicinal
herbs/solvent ratio of 1/10, extraction temperature of 60°C, were
determined. The face wash gel formula consists of 10% bitter melon
extract; 1.2% hydroxyethyl cellulose; 3% cocamidopropyl betaine. The
face wash gel from bitter melon was evaluated antioxidant activity.
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Khé qua (Momordica charanta L.) duoc sir dung pho bién ¢ Viét Nam
v6i nhiéu cong dung lién quan dén sic khoe va chiam soc sic dep.
Nghién ctu ndy nhim khao sat quy trinh chiét xuét, bao ché va danh
gia hoat tinh khang oxy hoa cua gel rira mat tir Khd qua. Duoc liéu
Khd qua dugc chiét bang phuong phap dun hdi luu. Khao sét sy anh
huéng dén quy trinh chiét xuat nhu dung méi (nuéc, ethanol 40%,
ethanol 60%), ty 1& dugc lieu/dung méi (1/9, 1/10, 1/11), nhiét d6 chiét
(50°C, 60°C, 70°C) dén hiéu suat cao dic tao thanh. Khao sét cac yéu
t6 anh hudng dén cong thirc bao ché gel rira mat nhu cao dic Khé qua
(5%:; 10%; 15%); chat tao dic hydroxyethyl cellulose (1%; 1,2%;
1,4%); chit tao bot cocamidopropyl betain (1%, 2%, 3%) dén mot sb
chi tiéu kiém nghiém nhu cam quan, pH, kha niang phan tan ban, do
nhét, kha ning tao bot va on dinh bot. Quy trinh chiét xuét duoc ligu
Khé qua gom dung mdi chiét xuit 1a nudc, ti 18 duoc liéu/dung moi
1/10, nhiét do chiét 60°C va cong thic gel rira mit gom cao dic Khd
qua 10%, hydroxyethyl cellulose 1,2%, cocamidopropyl betain 3%.
Nghién ciru di x4c dinh dugc quy trinh chiét xuat, bao ché va danh gia
dugc hoat tinh khang oxy héa cua gel rira mit tir duoc liéu Khd qua.
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1. Giéi thiéu

Khé qua (Momordica charantia L.), con dugc goi la Mudp ding, thuoc ho bau bi
(Cucurbitaceae) dugc trong phé bién & Viét Nam [1]. Kho qua c6 rat nhiéu gia trj sir dung, 12 loai
thuc pham c6 nhiéu dinh dudng voi nhiéu cong dung nhu ha duong huyét, 1am mét, chira viém
khép, khang oxy héa... [2], [3]. Thanh phan héa hoc cua qua Khd qua bao gom: saponin,
charantin, vicine, mormordin, flavonoid, polyphenol, carotenoid, vitamin C va insulin thyc vat,...
[4], [5]. Mic du c6 mét sb lwong 16n cac nghién ctru vé céc hoat tinh sinh hoc va dugc ly cua
Khé qua [6], [7] nhung nhing nghién cuu V& CAC san pham c6 dac tinh bao vé da ctia n6 van con
rat han ché. Pé tan dung ti da gi4 trj st dung cua Khé qua, gop phan lam phong phu thém cac
san pham tir Kho qua, nghién ciu tién hanh khao séat quy trinh chiét xuat, bao ché va danh gia
hoat tinh khang oxy hoé gel rira mat tir Kho qua. Muc tiéu nghién ciru 1a khao sat cac yéu té gom
dung mai chiét xuat, ti I¢ dugc liéu/dung méi, nhiét do chiét dén hiéu suat cao dac tao thanh va
khao sat cac yéu td anh huong dén cong thic gel rira mat nhu ty 1¢ cao dac Kho qua, ty Ié chat
tao dic hydroxyethyl cellulose va ty & chat tao bot cocamidopropyl betain. Pong thoi, nghién
ctru ciing danh gia duoc kha ning khang oxy hoé cua gel rira miat bao ché duoc.

2. Phuong phap nghién ciru

_Doi tugng: Dugc ligu Kho qua (d6 am 11%) duoc cung cap boi Cong ty Thao Duoc Viét (TP.
Ho6 Chi Minh) dat tiéu chuan kiém nghiém theo Duoc dién Viét Nam V [1]. Duoc liéu Kho qua
khé dugc trinh bay trong Hinh 1.

Hinh 1. Duroc liéu Khé qua

Quy trinh chiét xudt dwoc ligu bang phwong phdp dun hoi lvu: Can chinh xéac 150 g Khd
qua (duoc lam min ¢ kich thudc 1,0-1,6 mm) cho vao erlen nat mai 1000 ml. C6 9 thi nghiém
(F1-Fo) duoc tién hanh dé khao sat cac yéu t6 anh huong dén qué trinh chiét xuat Khé qua. Duoc
liéu duoc chiét xuat bang dung mdi nudc, ethanol 40%, ethanol 60% ¢ thi nghiém Fi-Fs, ty 18
duoc lidu/dung mdi 1/9, 1/10, 1/11 & thi nghiém Fs-Fs va nhiét do chiét 50°C, 60°C, 70°C & thi
nghiém F7-Fo, chiét xuat bang phuong phap dun héi luu trong thoi gian 60 phut, s 1an chiét 1a 2.
Khao sat quy trinh chiét xuat duoc liéu Khd qua dugc trinh bay trong Bang 1.

Bang 1. Khao sat quy trinh chiét xudt duroc liéu Khé qua tir F1 — Fo

Thi nghiém Dung moi chiét Ty 1€ dwgc liéu/dung mdi Nhiét do chiét
F1 Nudc 1/9 50°C
F2 Ethanol 40% 1/9 50°C
Fs Ethanol 60% 1/9 50°C
Fa X 1/9 50°C
F5 X 1/10 50°C
F6 X 111 50°C
F7 X Y 50°C
F8 X Y 60°C
F9 X Y 70°C

Ghi chu: Véi X 1a dung méi chiét duoc chon, Y 12 ty 1¢ diroc liéu/dung méi dwoc chon.
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Toan bo dich chiét ¢ 2 1an chiét duoc gop lai, co dic trén bép cach thay ¢ nhiét do 60 + 2°C
dé thu dugc cao dic. Tiéu chi danh gia 14 hidu suat cao dic tao thanh. Xéc dinh hiéu suat cao dic
tao thanh theo cdng thirc:

b.(100 — h
_b.(100 - hy) "
a. (100 — hy)

Trong d6, H 1a hiéu suat cao dic tao thanh; a 1a khbi luong dugc liéu dem thir (g); b 1a khdi
luong cao dic thu dugc (g); hs 12 d6 am cua duoc lidu (%); h2 1a d6 am cia cao dic (%).

Khdo sat Cac yéu té anh hwong dén cong thirc bao ché gel riza mat Khé qua: 9 cong thuc
bao ché (tir F1o dén F1g) khao sat cac yéu té anh huong dén cong thie gel rira mat Khé qua dugc
trinh bay qua Bang 2.

Bang 2. Cac codng thirc gel rira mar duoc khao sat tir Fio-Fis

Cong Caodic  Hydroxyethyl —Cocamidopropyl Lauryl Glveerin Acid Nuéc
thaic  Kho qua cellulose betain glucosid y citric cat vd
Fio 5 1 1 1 5 vd 100
Fu 10 1 1 1 5 vd 100
Fio 15 1 1 1 5 vd 100
Fi3 A 1 1 1 5 vd 100
Fia A 1,2 1 1 5 vd 100
Fis A 1,4 1 1 5 vd 100
Fie A B 1 1 5 vd 100
Fi7 A B 2 1 5 vd 100
Fis A B 3 1 5 vd 100

Ghi chi: Véi A laty 16 cao dac Khé qua diroc chon (%), B 1a ty 1é hydroxyethyl cellulose dwoc chon (%).

Dé lya chon ra cong thic gel rira mat dat yéu ciu, cac tiéu chi danh gia duoc tham khao va
xay dung theo cac yéu cau caa mot so tai liéu nghién ctu [7]-[10] bao gom cam quan, pH, kha
nang tao bot va d6 6n dinh bot, kha ning phan tan chat ban.

Hinh thizc cam quan: Mau vang dong nhat, mui thom Kho qua, d& chiu.

pH: pH cua gel rira mat Khé qua dugc do bang may do pH (Consort C1020, Belgium) & nhiét
d6 phong 25 + 2°C. Yéu cau pH tir 5,5 - 6,5.

Kha ndng phdn tan ban: Cho 50 mL gel rira mat vao éng dong 250 mL, cho thém mét giot
muec tim, dung mang parafin ddy chat miéng éng dong va lic manh 10 lan va quan sat. Lugng
muc trong bot duoc danh gia theo 4 mirc do: khdng ¢4, it, trung binh va nhiéu. Gel rira mat duoc
coi 1a kém chat lwong néu luong muc bi c6 dic trong bot, cac chat ban nén ton tai trong phan
nudéc vi néu bui ban con sot lai trong phan bot s& rat kho tay rira va s& bam lai trén da, khong lam
sach dwoc da mat. Yéu cau khdng c6 myc trong bot.

Pé nhét: Puoc xac dinh bang may do do nhét Brookfield (DV2T, Hoa Ky) ¢ tée do truc
chinh 50 vong/phut. P6 nhét cua gel rira mit duge do bang truc xoay C63. Nhiét d6 va kich
thudc cua vat chira mau duoc gitr khong ddi trong qué trinh nghién ciu [11]. Yéu cdu do nhét
trong khoang 2400-3000 cP.

Kha nang tao bot va dé én dinh bot: Pugc do bang phuong lc trong dng dong. Lay khoang 1
mL gel rira mit vao dng dong 250 mL, pha lodng véi 50 mL nud6c cat, day kin bang mang parafin
va lac manh 10 lan. Ghi lai tong thé tich bot va tinh chit cua bot thu duoc ngay sau khi lac xong.
Do on dinh bot ciia san pham dugc danh gia bang cach ghi lai thé tich cot bot sau khi lac 4 phdt.
Cong thie tinh d6 6n dinh bot Ia:

V(%) = Z_ X 100% @)

Trong d6, V, la thé tich bot tai thoi diém 0 phdt (mL); V4 1a thé tich bot tai thoi diém 4 phut
(mL). Y&u cau loai bot tao ra min, d6 6n dinh bot trén 90%.

Kiém nghiém va ddnh gid hoat tinh khang oxy héa ciia gel riza mat bao ché dwec: Lya chon
cong thuc gel rira mat dat mot so chi tiéu kiém nghiém nhu hinh thic cam quan, pH, kha ning
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phan tan chit ban, d6 nhét, kha ning tao bot va do 6n dinh bot. Tién hanh bao ché 3 16 trén cong
thirc dat yéu cau, tir d6 danh gia hoat tinh khang oxy hoé trén gel rira mat bao ché duoc.

Kha nang khang oxy héa ctia thanh pham duoc xac dinh nho phuong phap trung hoa goc ty do
DPPH cua Sharma va cong su ¢ hiéu chinh [12]. H3n hop phan tng gom 40 uL DPPH (1000
Hg/mL) va 960 pL thanh pham. Han hop phan tmg dwoc 1 trong ti 30°C trong thai gian 30 phuit.
Sau d6, do d6 hap thu quang phd ciia DPPH & budc song 517 nm [12].

3. Két qua va ban luan
3.1. Khdo sat quy trinh chiét xudt Khé qua bang phwong phdp dun hoi luu
Cao dic Khé qua tao thanh duoc trinh bay & Hinh 2.

Hinh 2. Cao ddgc Khé qua
Két qua khao sat quy trinh chiét xuat dwoc trinh bay trong Bang 3.
Bang 3. Két qua khao sat quy trinh chiét xuat Khé qua (n = 3)

Thi nghlém Fi F Fs Fq Fs Fe F7 Fs Fo

Higu suit (%) 38,58 36,92 36,67 38,57 38,62 36,97 38,58 38,65 38,57
: +0,040 +0,050 +0,061 0,032 +0,025 0,115 +0,040 +0,051 +0,038

Dua vao két qua hiéu suét cao dic tao thanh tir Bang 3 cho thdy, didu kién chiét xuét ti wu 1a
dung moéi nudc (F1 — 38,58 + 0,040%), ti 1€ duoc ligu/dung mdi 1/10 (Fs — 38,62 = 0,025%), nhiét
do chiét xuat 60°C (Fs — 38,65 + 0,051%).

Xac dinh phuong phép chiét xuat phu hop cho mét dugc liéu 1 yéu cau quan trong, diéu nay
con tuy thugc vao thanh phan hoa hoc trong dugc liéu va bo phan ding dé chiét xuat [12]. Theo
nghién ctiru cha Ee Shian Tan va cong su (2015) [13] va nghién ctru caa Zainul Abidin Syahariza
va cong su (2016) [14] déu lya chon phuong phap dun héi luu dé chiét xuat duoc liéu Kho qua.
Do do, trong nghién ctru ndy, ching tdi chon phwong phap dun hoi luu dé chiét xuat duoc lidu
Kho qua, ddy 1a mot phuong phap don gian, d& thuc hién, thoi gian chiét xuét nhanh, hiéu qua
chiét cao. Pong thoi, khi chiét xuat bang phuong phap dun hdi luu ciing cho hiéu qua cao khi
thuc hién & quy mo lon.

Theo nghién ciu caa V6 Thi Thu Ha va cong su (2022) [15], khi chiét duoc liéu Khé qua bang
cac dung mdi 1a nudc, ethanol 70%, ethanol 80% va ethanol 96% cho thay, khi chiét dung moi la
nudc thi hiéu suét cao dac Ia cao nhat. Két qua nghién ciru ciing chi ra rang, khi chiét voi dung méi la
nudc thi hidu suét cao dic tao thanh 14 cao hon so voi dung méi 14 ethanol 40% va ethanol 60%. Hon
nita, nudc 12 dung méi ré tién, an toan, dé tim, ddng thoi cho hiéu qua chiét cao.

Ty & duoc lidu/dung méi ciing 1a yéu té quan trong nham muc dich chiét kiét hoat chét trong
duoc liéu. Néu ty 1 duoc lidu/dung méi thap hon hoic bang bé mit dwoc lidu két qua s& cho hiéu
sut chiét khong cao, con néu ty 18 duoc lidu/dung méi cao hon nhiu so véi bé mat duoc lidu s&
thu nhiéu tap trong qua trinh chiét xuat. Ngoai ra, qua trinh chiét xuat con mat nhiéu thoi gian
trong qué trinh thu hdi dung mdi tao cao dic. Tir thuc nghiém cho thdy, ty & dwoc liéu/dung moi
1a 1/10 cho hiéu suét chiét Ia téi uu [15].
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_Nhiét do chiét xuat khac nhau s& cho higu suét chiét khéc nhau. Trong nghién ciru ndy cho
thay, ¢ nhiét 6 60°C cho hi¢u suat cao nhat, nén nghién ctu lua chon nhiét do 60°C dé tien hanh
chiét xuat dugc liéu Khé qua.

3.2. Khdo sat cac yéu té danh hwéng dén cong thirc bao ché gel rira mat Khé qua

Dé t6i wu hoa cong thic gel rira mat, cac thi nghiém duoc tién hanh dé xac dinh ty 1¢ cao duoc
lidu, ty I€ hydroxyethy! cellulose, ty 1¢ cocamidopropyl betain nham thu duoc gel rira mat dat cac
tiéu chuan theo mot s6 tai lieu tham khao [7]-[10]. Két qua khao sat cac yéu t6 anh huong dén
cong thirc bao ché gel rira mat duoc trinh bay trong Bang 4.

Bang 4. Két qua khdo sat cong thizc gel rira mat tir F1o-Fis

Céng cam quan oH Kha ning P§ nhét Kha niing tao bot va
thikc phén tan ban (cP) d9 on dinh bet (%)

Fio Khéng dat 6,12 0 2077 + 88,59%

Fu bat 6,08 0 2147 +92,51%

Fi2 Dat 6,10 1 2218 ++ 95,28%

Fis Dat 6,11 0 2145 +92,47%

Fia Dat 6,09 0 2632 +92,63%

Fis Dat 6,15 1 3121 +92,72%

Fis bat 6,05 1 2645 +92,64%

Fi7 bat 6,07 0 2652 ++ 93,49%

Fis Dat 6,14 0 2648 +++ 97,62%

Ghi chu: (0): khong co muc trong bot; (1): ¢6 muc trong bot; (2): tao bot to, thua; (3): tao bot min. (+) c6
it bot, (++) c6 bot va phdi, (+++) c6 nhiéu bot min

Khi tang ty 1€ cao duoc ligu tir 5-15% thi gel rera mat c6 mau vang dam dan, trong sudt, dong
nhat va do nhét caa san pham cling tang theo ty I¢ cao duoc licu. Vé kha nang tao bot va do on
dinh bot & cac cong thirc gan nhu déu tao bot do trong thanh phan cua Khé qua ¢ saponin [16].
Nhung khi cho ndng dé cao dic quéa nhiéu s& anh huong dén kha nang phan tan ban, do nhét caa
san pham tir d6 anh huong dén chat lwong cua gel rira mat. Tur két qua céc cong thirc Fio, Fi, Fio
cho thay, cong thirc F1o khong c6 mui dugc liéu, d6 6n dinh bot <90% nén khong dat vé chi tiéu
cam quan va do on dinh bot. F11, F12 déu dat d6 6n dinh bot >90%. O Fi1 ¢6 muc tap trung & phan
bot, nén Fi 1a cong thirc tdi wu trong 3 cong thirc khao sat % cao dic duoc liéu.

Hydroxyethyl cellulose (HEC) 1a mét hop chat tu nhién véi kha ning tao gel ¢6 ngudn géc tir
cellulose, day chinh 1a mét chat dan xuat polysaccharid vai tinh chat 1am dic gel, nhil hoa, tao bot, giit
nudce va gidp 6n dinh thanh phan. Ngoai ra, hydroxyethyl cellulose 1a mét polymer phé bién, khong
gay kich tng da, d6 nhot thich hop, khi str dung trong cong thic gel rira mit... Tir két qua céc cong
thirc F1s, F1a, F1s cho thdy, ca 3 cong thirc déu dat kha ning tao bot va d6 6n dinh bot >90%. O Fis, Fis
¢6 d6 nhét nam ngoai khoan yéu cau tir 2400 — 3000 cP nén Fy4 13 cong thir t6i wu nhét.

Str dung chat hoat dong bé mit cocamidopropyl betain dé hd tro chat hoat dong bé mat lauryl
glucosid trong cong thic. Cocamidopropyl betain 13 chét tao bot diu nhe, bot min, nhé ¢6 thé bu
dép khuyét diém cua lauryl glucosid tao bot khé it, ngoai ra cocamidopropyl betain con c6 kha
nang duy tri bot gilp bot bén hon, tir 46 gitp ting d6 6n dinh bot. Vi thé nhém nghién ctu sir
dung phdi hop lauryl glucosid va cocamidopropyl betain dé ting wu diém va giam khuyét diém
cua ting loai khi str dung riéng 1& [17]. Tir két qua cac cong thic Fis, F17, F1g cho thdy, Fie c6
muc tap trung ¢ phan bot, nén khong dat kha nang phan tan ban. Ca 3 cong thirc déu dat vé chi
tiéu d6 nhot va do 6n dinh bot. O Fig tao bot min va d6 6n dinh bot 1a cao nhét (97,62%); trong
khi F1s, F17 tao bot to thua va d 6n dinh bot thip, nén Fig 1a cong thuc tdi wu nhét.

Két qua: nghién ciru da xac dinh dwgc cong thic Fig 14 cong thire t6i wru nhat. Thanh phan
cong thic gel rira mat gom cao dac Kho qua 10%, hydroxyethyl cellulose 1,2%, cocamidopropyl
betain 3%, lauryl glycosid 1%, glycerin 5%, acid citric vira du, nudc tinh khiét vira di 100%.

3.3. Kiém nghiém va ddnh gid hoat tinh khang oxy héa gel riza mgt bao ché duwec
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Két qua kiém nghiém gel rira mat duoc liéu Khd qua Fis duoc trinh bay trong Bang 5.
Bang 5. Két qua kiém nghiém gel rira mat Fig (n=3)

Cam pH Kha ning phan P nhét (cP) Kha niing tao bot va d on
quan tan ban dinh bot (%)

L61 Pat 6,08 0 2645 cP +++ 97,62%

L62 Dat 6,10 0 2652 cP +++ 97,15%

L63 Dat 6,04 0 2648 cP +++ 97,48%

B Pat 6,07 + 0,023 0 2648,3 + 2,43 +++ 97,42 £ 0,18%

Ghi cha: (+++) ¢6 nhiéu bot min.

Nhan xét: Tur s6 liéu tai bang 5 cho thay, két qua kiém nghiém gel rira mat Kho qua déu dat
mot so chi tiéu kiém nghiém da dé ra. San pham gel rira mat dugc liéu Khé qua Fis dugc trinh
bay trong Hinh 3.

S TN —
UONG DA HOC Y DUgCd
{H0A DUGIC — LBM DL?

LRUA MATKH

Hinh 3. Gel riza mat Khé qua
Két qua danh gia hoat tinh khang oxy hoa duoc trinh bay trong Bang 6.
Bang 6. Két qua ddnh gid hoat tinh khang oxy héa (n=3)

Phuong trinh tuyén tinh 1C50 (ug/ml)
L61 y =0,0978x — 0,3123 (R? =0,9895) 514,18
L62 y =0,0977x — 0,4281 (R? = 0,9897) 516,32
L63 y = 0,0955x + 0,6728 (R? = 0,9961) 516,27
B y = 0,0951x + 0,9782 (R? = 0,9985) 515,6 + 0,92
Vitamin C y = 6,8374x + 0,2315 (R? = 0,9988) 7,28 + 0,087

Nhan xét: Qua bang 6 cho thay, gel rira mat Khé qua c6 hoat tinh khang oxy héa véi gia tri
IC50 12 515,6 % 0,92 pg/ml.

Gel rira mat tir dugc lidu Khd qua duoc danh gia ¢ hoat tinh khang oxy héa véi gia tri IC50
(515,6 % 0,92 pg/ml). Diéu nay ciing tuong dong véi nghién ciru cia Ganna Petruk va cong su
(2018) [18] cho riang cac nhom phenolic, vitamin C,... ¢6 trong duoc liéu gitp han ché quéa trinh
oxy hoa da dién ra, khic phuc duoc céc dau hiéu a0 hoa, ddng thoi mang lai mot lan da déu mau,
rang ngoi hon. Theo nghién ciru cua Christian Oresajo va cong su (2012) [19] cho rang, cac chét
chéng oxy héa gitp 1am giam muc d6 ton thuong da do tia cyc tim va 130 hda da. Chat chéng oxy
hoa bao vé té bao da chdong lai tc hai cia céc loai oxy phan ung (ROS) nhu superoxid, goc
hydroxyl va peroxynitrit [20].

4. Két luan

Nghién ctru di xac dinh dugc quy trinh chiét xuat duoc lieu Khé qua biang phuong phap dun
hoi Ivu voi dung méi 1a nuéc, ty 1& duoc ligu/dung méi 1/10, nhiét d chiét 60°C. Thanh phan
cong thuc bao ché gel rira mat Khd qua gém cao dic Khd qua 10%, hydroxyethyl cellulose 1,2%,
cocamidopropy! betain 3%, lauryl glycosid 1%, glycerin 5%, acid citric vira da va nudc tinh khiét
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vira du 100%. Ngoai ra, nghién ctu cling da danh gia dugc khd nang khang oxy hoa cua gel ria
mat Kho qua vai gié tri IC50 1a 515,6 + 0,92 pg/ml.

Loi cam on

Chl]r]g tbi xin ch~én thanh cam on cac dong nghiép, cac ban sinh vién tai Truong Pai hoc Y
Duogc Can Tho da ho trg nghién ctu.

TAI LIEU THAM KHAO/ REFERENCES

[1] Vietnam Ministry of Health, Vietnamese Pharmacopoeia V. Medicine Publishing House, Hanoi, 2018.

[2] S. F. Oyelere et al., “A detailed review on the phytochemical profiles and anti-diabetic mechanisms
of Momordica charantia,” Heliyon, vol. 8, 2022, Art. no. e09253.

[3] P. R. Dandawate et al., “Bitter melon: a panacea for inflammation and cancer,” Chinese Journal of
Natural Medicines, vol. 14, no. 2, pp. 0081-00100, 2016.

[4] S. Jia et al., “Recent Advances in Momordica charantia: Functional Components and Biological
Activities,” International Journal of Molecular Sciences, vol. 18, 2017, Art. no. 2555.

[5] T. H. Y. Nguyen et al., “Determination of charantin content, antioxidant and antimicrobial activity in
vitro of the bitter melon (Momordica charantia) in Thua Thien Hue,” Journal of medicine and
pharmacy, vol. 4, no. 3, pp. 99-104, 2014.

[6] M. Doosti-Moghddam et al., “Effect of unripe fruit extract of Momordica charantia on total cholesterol,
total triglyceride and blood lipoproteins in the blood of rats with hyperlipidemia,” Cellular, Molecular
and Biomedical Reports, vol. 2, no. 2, pp. 74-86, 2022.

[7] Erika Ricter et al., “The Effects of Momordica charantia on Type 2 Diabetes Mellitus and Alzheimer’s
Disease,” International Journal of Molecular Sciences, vol. 24, no. 5, 2023, Art. no. 4643.

[8] A. T. Kola-Mustapha, K. A. Yohanna, Y. O. Ghazali, and H. T. Ayotunde, “Design, formulation and
evaluation of Chasmanthera dependens Hochst and Chenopodium ambrosioides Linn based gel for its
analgesic and anti-inflammatory activities,” Heliyon, vol. 6, 2020, Art. no. e04894.

[9] M. A. Shahtalebi et al., “Formulation of Herbal Gel of Antirrhinum majus Extract and Evaluationof its
Anti-Propionibacterium acne Effects,” Advanced Biomedical Research, vol. 7, pp. 1-6, 2018.

[10] P. K. Mane and A. Dangare, “Herbal Face Wash Gel of Cynodon Dactylon having Antimicrobial, Anti
— Inflammatory action,” Pharmaceutical Resonance, vol. 411, pp. 36-43, 2020.

[11] D. S. Solanki et al., “Formulation, Development and Evaluation of Instant Whitening Face Wash,”
World Journal of Pharmaceutical Research, vol. 5, pp. 2541-2557, 2020.

[12] O. P. Sharma et al., “DPPH antioxidant assay revisited,” Food chemistry, vol. 113, pp. 1202-1205,
2009.

[13] A. R. Abubakar and M. Haque, “Preparation of Medicinal Plants: Basic Extraction and Fractionation
Procedures for Experimental Purposes,” Journal of Pharmacy and Bioallied Sciences, vol. 12, pp. 2-9, 2020.

[14] E. S. Tan, A. Abdullah, and N. K. Kassim, “Extraction of steroidal glycoside from small-typed bitter
gourd (Momordica charantia L.),” Journal of Chemical and Pharmaceutical Research, vol. 7, no. 3,
pp. 870-878, 2015.

[15] Z. A. Syahariza et al., “Optimisation of pressurised liquid extraction for antioxidative polyphenolic
compound from Momordica charantia using response surface methodology,” International Journal of
Food Science and Technology, vol. 52, pp. 2-13, 2016.

[16] T. T. H. Vo et al., “Investigation of extraction, and determination polyphenol content of dried bitter
melon fruit formulation (Momordica charantia L.),” Cantho Journal of Medicine and Pharmacy, vol.
54, pp. 78-84, 2022.

[17] Y. Qishi et al., “Inhibition of Increases in Blood Glucose and Serum Neutral Fat by Momordica
charantia Saponin Fraction,” Biosci. Biotechnol. Biochem, vol. 71, no. 3, pp. 735-740, 2007.

[18] C. L. Burnett et al., “Final Report of the Cosmetic Ingredient Review Expert Panel on the Safety
Assessment of Cocamidopropyl betaine (CAPB),” International Journal of Toxicology, vol. 31, pp.
77S-111S, 2012.

[19] G. Petruk et al., “Antioxidants from Plants Protect against Skin Photoaging,” Hindawi, vol. 2, pp.1-11,
2018.

[20] C. Oresajo et al., “Antioxidants and the skin: Understanding formulation and efficacy,” Dermatologic
Therapy, vol. 25, pp. 253-259, 2012.

http://jst.tnu.edu.vn 233 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

