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BAO CHE VA PANH GIA HOAT TINH SINH HQC CUA CAO KHO
VO QUA MANG CUT (GARCINIA MANGOSTANA L.) TAI VIET NAM

Vo Mong Thim'", Nguyén Tran Xudn Phwong'

Tém tit

Muc tiéu: Xay dyng quy trinh bao ché cao vé qua ming cut (Garcinia
mangostana L.) (vo qua mang cut - VMC) chtra ham lugng polyphenol cao, ddnh
gid tdc dung khdng oxy héa, ttc ché enzyme o-glucosidase va kha ning khéng
khuan giy mun Propionibacterium acnes (P.acnes) ciia cao VMC. Phwong phdp
nghién ciru: Vo qua mang cut duoc 1am sach, phoi kho, xay nhé va chiét c¢6 hd
trg siéu 4m voi cdc thong sd khao sat: Dung moi, nhiét do, thoi gian, ty 16 duoc
liéu/dung mdi. Hoat tinh khang oxy héa duoc ddnh gid bang phuong phdp bt
gbc ty do DPPH. Hoat tinh ¢rc ché enzyme o-glucosidase duoc ddnh gid bang
phuong phdp st dung co chit pNPG (phuwong phdp tao mau). Hoat tinh khéng
khuan duogc dénh gid bang phuong phdp vi pha lodng nuéc ding véi chi thi
resazurin (chat chi thi mau). Két qud: Xdy dung dugc quy trinh bao ché cao
VMC giau polyphenol (195,05 + 4,01mg GAE/g) bang phuong phdp siéu am vai
dung moi ethanol 80%, nhi¢t d§ 70°C, thoi gian 150 phit, ty 1€ dugc liéu/dung
mdi 1/15 g/mL. Cao VMC c6 kha ning khang oxy héa va tic ché a-glucosidase
v6i IC50 1an luot 13 35 pg/mL va 269,07 pug/mL. Thir nghiém khang khuan trén
dong P. acnes cua cao VMC cho két qua d6 @c ché tdi thiéu (Minimum
inhibitory concentration: MIC) = 7,81 pg/mL va do diét khuan tdi thiéu
(Minimum bactericidal concentration: MBC) = 31,2 pg/mL. Két lugn: Nghién
cru da x4y dung quy trinh bao ché cao VMC véi ham lugng polyphenol cao,
dong thoi danh gid tic dung khdng oxy héa, tc ché a-glucosidase va khing
khuan trén dong P. acnes.
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hoa; a-glucosidase, Propionibacterium acnes.
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PREPARATION AND BIOACTIVITY EVALUATION OF MANGOSTEEN
PEEL (GARCINIA MANGOSTANA L.) DRY EXTRACT IN VIETNAM

Abstract

Objectives: To prepare of polyphenol-rich extracts from mangosteen peels
(Garcinia mangostana L.), and evaluate the antioxidant activity, a-glucosidase
inhibitory effects, and anti-Propionibacterium acnes (P.acnes) activity of the
extracts. Methods: The mangosteen peels were cleaned, dried, ground, and
extracted by ultrasound-assisted method with the investigated parameters:
Solvent, temperature, extraction time, and powder-to-solvent ratios. The
antioxidant activity was evaluated by the DPPH method. The a-glucosidase
inhibitory activity was tested using the p-NPG substrate method. The
antibacterial activity was assessed by resazurin broth microdilution assay.
Results: Polyphenol-rich mangosteen peel extracts were successfully prepared
(195.05 + 4.01lmg GAE/g) by ultrasound-assisted heating with 80% ethanol,
70°C, 150 minutes, and the powder-to-solvent ratio of 1/15 g/mL. The exract had
antioxidant and a-glucosidase inhibitory activity with IC50 of 35 pg/mL and
269.07 ug/mL, respectively. The anti-P. acnes activity of the extract with MIC
and MBC were 7.81 pg/mL and 31.2 ug/mL. Conclusion: The process for
preparing extracts from mangosteen peels with high polyphenol content was
developed. The antioxidant, a-glucosidase inhibitory effects, and anti-P. acnes
activity of the extract was evaluated.

Keywords: Mangosteen peel; Garcinia mangostana L.; Polyphenol; Antioxidant;
a-glucosidase; Propionibacterium acnes.

PAT VAN DPE

Tai Viét
(Garcinia mangostana L.) duoc tréng
rat nhidu ¢ cdc khu vuc mién Tay va
DPong Nam BO nhu Thuan An, Lai
Thiéu (Binh Duwong), Cho Lich (Bén
Tre), Cam My, Long Khanh (Pdng
Nai), v6i san lwong hang nam rat 16n.
Tuy nhién, mang cut chil yéu dugc ban

Nam, cidy mang cut

6

dang qua va sir dung phan thit qua 1am
thyc pham, phan vé qua 1a phé pham bi
b6 di rat lang phi va gdy 6 nhiém moi
truong. Trong thoi gian gan ddy, VMC
dd dugc chimg minh c¢6 nhiéu hoat tinh
sinh hoc dang chi y nhu khang oxy
hoa, khang khuén, khang viém manh,
ngoai ra con cé tic dung bao vé than
kinh, ha dudng huyét, chéng ung thu,
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va gidm béo phi. Cic hoat tinh sinh
hoc cia VMC chu yéu d&n tr ham
luong polyphenol cao va mot s6 hop
chit xanthone [1]. Viéc bao ché cao
chiét giau polyphenol tir ngudn phé
phim VMC khong nhiing giam thiéu 6
nhiém modi truong, ma con tao ra
ngudn nguyén lidu duge c6 gia tri cao.
Bén canh d6, theo xu hudng hién nay
1a sir dung cdc san pham c6 ngudn gbc
tlr thién nhién, cao VMC c6 thé duoc
bao ché thanh nhiéu san pham chim
soc suc khoe c6 hi€u qua cao va an
toan, vira ddp Ung nhu cau cta ngudi
ti€u dung, vira nang cao thu nhap cho
ngudi dan. Mot trong s6 d6 c6 tiém
nang mg dung cao 12 san pham hd trg
diéu tri mun. Mun trung cd la mot
trong nhitng loai mun thudng gip nhat,
do vi khuan P.acnes séng ky sinh trén
da giy ra, gdy ton thuong da ¢ nhiéu
muc do khac nhau nhu san viém, mun
mu, mun dau den [2]. Cao VMC da
dugc chiing minh c6 kha nang khang
khuan P.acnes, do d6 c6 thé duoc ung
dung cho san phém hd trg diéu tri mun
[3]. Vi vay, nghién ctru nay dugc thuc
hién v&i muc tiéu: Xdy dung quy trinh
bao ché cao VMC chita ham lwong
polyphenol cao, déng thoi ddnh gid
hoat tinh khdng oxy héa, ic ché
enzyme a-glucosidase va kha nang
khdng khudn P.acnes ciia cao VMC tir
ngu&n mang cut tai Viet Nam.

POI TUQONG VA PHUONG PHAP
NGHIEN CUU

1. Péi twong nghién ciru

* Poi twong nghién ciru: Qua mang
cut (Garcinia mangostana L., ho
Clusiaceae) dugc thu hdi vao thing
6/2022 tai Lai Thiéu, Binh Duong.
Qua mang cut sau khi thu héi dugc béc
14y vo, sy kho, xay nhuyén va riy qua
rdy 0,5mm. B0t vo qua mang cut dugc
bao quan trong tdi hut chian khong,
nhiét do 15°C, tranh anh sang truc tiép.

* Pia diém va thoi gian nghién
cuu: Nghién ciu dugc thuc hién tai
phong thi nghiém Hoéa Duogc - Héa hiru
co - Héa hoc, Khoa Dugc, truong Dai
hoc Qudc té Hong Bang tir thing 3 -
6/2023.

2. Phwong phap nghién ciru

* Héa chat, thiét bi:

Héa chat: Acid gallic (GA), 2,2-
(DPPH),
p-nitrophenyl-a-D-glucopyranoside

diphenyl-1-picrylhydrazyl

(p-NPG), a-glucosidase tir Saccharomyces
cerevisiae, acid ascorbic, thudc thir
Folin-Ciocalteu va resazurin duoc
cung cap boi Sigma Aldrich. Nudc cét
2 1an va cdc dung moi, héa chat khic
dat tiéu chuin phéan tich. Méi trudng
nudi cdy: Tryptone soya agar (TSA)
dugc cung cip bai Merck, tryptic soy
broth (TSB) dugc cung cép bai
Scharlau. Chung vi khuan: P. acnes
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ATCC® 6919™. Thiét bi: Mdy quang
ph6 UV - Vis Shimazdu V630, bé siéu
am Elmasonic S100H, micropipet
1000uL va cac dung cu thuy tinh khéc.

* Phurong phdp bao ché cao vé qua
mang cut: Can chinh x4ac khoang 20g
bot VMC vao céc, lam ém, thém dung
moi ethanol, chiét bang phuong phip
dun néng c6 hod trg siéu Am. Dich chiét
duoc loc, ¢b, quay va siy dén kho &
50°C thu duoc cao VMC.

* Pinh luong ham luong polyphenol
toan phan: Ham luong polyphenol
duoc dinh lwong bing phuwong phdp
tao mau voi thude thir Folin-Ciocalteu

[3]. Quy trinh dinh lugong polyphenol

dugc xay dung nhu sau:

Quy trinh chuan bi mau: Dung dich
chuan: Céan chinh xdc khoang 10mg
acid gallic chuan, hda tan trong
methanol rdi pha lodng thu dugc dung
dich chuin gbc, sau d6 pha lodng
dén cic nong d0 can thiét. Dung
dich thu: Cén chinh xac khoang 10mg
cao VMC, hoa tan trong methanol.
Lay chinh xdc 1mL dung dich chuan
hodac dung dich tht tron véi SmL
Folin-Ciocalteu 10%. Sau 10 phut,
thém 4mL Na,CO; 10%, u trong tbi
120 phit, do quang phdé UV - Vis &
budc séng 735nm.

Quy trinh dinh lwgng polyphenol: X4y dung dudng chuin dua trén ndéng do
dung dich chuan acid gallic va d hap thu tai budc séng 735nm. Dya vao duong
chuén tinh todn duoc néng do polyphenol toan phan trong dung dich thir.

Ham lugng polyphenol toan phan (mg GAE/g) =

CxVxk

M x (100-H) x 10

Trong d6, C: Nong do polyphenol toan phan trong dung dich thir (ug
GAE/mL); V: Thé tich dung dich tht (mL); k: H¢ ) pha loang; m: Khdi luong

cua cao (g); H: Ham am ctia cao (%).

* Phuwong phdp xdc dinh hoat tinh khdng oxy hoa: Hoat tinh khang oxy hoéa

duoc khao sét bang phuong phdp bit gbc tw do DPPH [4]. Dung dich DPPH, cic
mau cao chiét va ddi chimg duong acid ascorbic dugc pha lodng bang methanol.
Tron 1mL dung dich thtr va 6mL methanol, thém ImL dung dich DPPH 0,6mM,
1 trong tdi 30 phit, do d6 hap thu & budc séng 510nm.
Ac - At
Hoat tinh khang oxy héa (%) =—
Ac

x 100%

Trong d6, Ac: B0 h?ip thu cia mau d6i chung; At: B hép thu ctia mau thur
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* Phwong phdp xdc dinh hoat tinh irc ché enzyme a-glucosidase: Hoat tinh trc
ché enzyme o-glucosidase dugc thuc hién theo phwong phép cta Liu va CS [5].
Dung dich mau dugc tron véi dung dich a-glucosidase 1,0U/mL va dém natri
phosphate 0,01M, @ & 37°C trong 5 phit. Thém p-NPG 3mM, tron déu va o &
37°C trong 30 phit. Thém dung dich Na,CO; 0,IM dé ding phan tng. Po do
hap thy & budc séng A = 405nm.

(Ac- Acs) - (As - Asp)

(Ac - Acs)

Hoat tinh trc ché (%) = x 100
Trong do, Ac: Do hép thu cua dung dich chi ¢é enzyme va co chat; Acg: DO
hép thu cua dung dich chi ¢6 co chit; Ag: PO hép thu cta dung dich c6 mau

nghién ctru, enzyme, co chat; Agg: PO hap thu cua dung dich chi c6 mau nghién

ctru va co chat.

* Phuwong phdp ddnh gid hoat tinh
khdng khudn: Hoat tinh khang khuin
cua cao VMC duoc danh gid trén vi
khuan P.acnes [6].

X4c dinh MIC: Hoa tan 0,1g cao
VMC trong 1mL DMSO, pha lodng
mau bang dung dich TSB + 5%
DMSO. Cho miu vao giéng sb 1 - 10,
thétm dich vi khudn P.acnes
(2 x 10°CFU/mL) vao céc giéng s6 1 -
11. Giéng s6 11 la dbi chung am.
Giéng s6 12 1a dbi chimg khong. U dia
o0 37°C. Sau 48 gio, thém 60uL dung
dich resazurin 0,025%, 1 tiép 60 phuit.

X4c dinh MBC: Hiut dich trong cic
giéng (sau khi xdc dinh MIC) cay
trai/chAm diém trén dia thach TSA, 0 &
37°C trong 120 gio.

* Xir Iy s6 liéu: Cac thi nghiém
dugc thyc hién 1ap lai 3 lan, két qua
duoc thé hién & dang trung binh + d¢
léch chuan. Su khdc biét théng ké
dugc phan tich bang kiém dinh T-test
(p < 0,05 st dung phan mém
Microsoft Excel 2016.

KET QUA NGHIEN CUU

1. Khio sat quy trinh bao ché cao
vO qua mang cut

Khio sit dung mdi: Diéu kién chiét
ban dau dugc cb dinh & nhiét do 60°C,
thoi gian 120 phut véi ty 1€ duoc
liéu/dung moéi 1/15 (g/mL). Nghién
ctru khao sdt cdc dung mdi v6i ndng do
ethanol khdc nhau tir 60 - 90%. Két
qua duoc trinh bay trong hinh 1a.
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Hinh 1. Két qua khao sit ham luong polyphenol chiét:
a) Nong do ethanol, b) Nhiét do,
¢) Thoi gian chiét, d) Ty 1€ dugc li¢u/dung moi.
(*) Khac biét théng ké so véi mau ethanol 80% (p <0,05).
(**) Khdc biét théng ké so v6i miu 70°C (p < 0,05).
(#) Khéc biét thong ké so v6i mau 150 phiit (p < 0,05).
(##) Khac biét théng ké so véi mau 1/15 g/mL (p < 0,05).

Ham luong polyphenol tang khi
taing nong do ethanol tr 60 - 80%,
nhung ting khong ddng ké & ndng do
ethanol 90% (p < 0,05). Do d6, chon
ethanol 80% 13 dung méi dé khao sit
cdc diéu kién chiét khdc.

Khéao sat nhiét do: Nhiét do0 duoc
khao sdt tir 50 - 70°C. Két qua duogc
trinh bay trong hinh 1b.

Ham luong polyphenol tang khi
tang nhiét do tir 50 - 70°C. Tuy nhién,
khong thé tang nhiét d6 cao hon vi qua
nhi¢t do soi cua ethanol 80%. Do vay,
nhiét d6 70°C duoc chon dé khao sét

cac yeéu to con lai.

10

Khao sét thoi gian: Thoi gian chiét
duoc khao sat tir 60 - 180 phuit.

Tir hinh Ic ¢ thé thdy ham luong
polyphenol ting khi ting thoi gian
chiét tir 60 - 150 phdt, nhung ting
khong dang ké ¢ 180 phiit (p < 0,05).
Do d6, dp dung thoi gian chiét 150 phut
cho cdc khao sit tiép theo.

Khao sat ty 1¢ dugc lieu/dung moi:
Ty 1¢ duogc li¢u/dung modi dugc khao
sat tr 1/10 - 1/20 (g dugc li€u/mL
dung méi). Két qua duoc trinh bay
trong hinh 1d.

Ham lugng polyphenol tang khi
giam ty 1€ dugc liéu/dung moi tr 1/10 -
1/15 g/mL, nhung ting khong didng ké
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o ty 1€ dugc licu/dung méi 1a 1/20 g/mL
(p < 0,05). Do @6, ty 1¢ dugc liéu/dung
mdi duogc lya chon 1a 1/15 g/mL.

Hiéu sudt chiét polyphenol tir bot
VMC: Ham Iluong polyphenol toan
ph?m trong bot VMC dugc x4c dinh
bang céch chiét bot VMC lip lai 4 lan
trong ethanol 80%, 70°C, 150 phut,
ty 1&¢ dugc lieu/dung moi 1/15 g/mL.
Ham lugong polyphenol (mg GAE/g
bot VMC) lan luot 1a 55,74 (lan 1),

2. Panh gia hoat tinh sinh hoc

7,64 (lan 2), 2,70 (lan 3) va 1,10
(1an 4). Tong lugng polyphenol & 4 1an
chiét 1a 67,18mg GAE/g duoc liéu,
dugc xem 12 100% hiéu suat. Nhu vay,
& diéu kién t6i wu da lua chon, tir 20g
b6t VMC (46 am 4,5%) thu duogc
5477 + 0,156g cao VMC (d6 4m
1,54%), chtta ham lugng polyphenol
tong 195,05 + 4,0Img GAE/g,
tuong duong 55,07 = 2,72mg GAE/g
duogc lidu, dat hiéu suat chiét 81,97%.

Piénh gid hoat tinh khang oxy héa: Két qua duoc trinh bay trong bang 1.

Bang 1. Két qua danh gid hoat tinh khdng oxy héa cia cao VMC

va chat doi chiéu acid ascorbic.

Cao VMC Acid ascorbic
Nong d9 (ug/mL) % trc ché Nong do (ug/mL) % trc ché
20,4 26,10 10 5,49
30,6 44,32 20 38,80
40,8 59,24 30 54,56
60 71,11 40 68,53

y = 42,432In(x) - 100,86
R” = 0,9898
IC50 =35 (ug/mL)

y =45,060In(x) - 97,711
R? =0,9984
IC50 = 26,53 (ug/mL)

IC50 ctia cao VMC va acid ascorbic 1an lwot 1a 35 va 26,53 (ug/mL).

Hoat tinh trc ché enzyme a-glucosidase: Hoat tinh ctia cao VMC duoc thé hién
trong hinh 2. Tt phuong trinh hdi quy ¢6 thé xdc dinh dugc IC50 = 269,07 pg/mL.

11



TAP CHI Y DUQC HQC QUAN SU SO 7 - 2023

80

—_ ..
604 e ¥
I &
Z s i
E g 40 A ..__.~"‘
pg = o y =25.749In(x) - 94.065
S 820 1 R2=0.9849

S IC50 = 269.07 png/mL

0

0 100 200 300 400 500 600
Nong d6 (ug/mL)

Hinh 2. Hoat tinh trc ché enzyme a-glucosidase ctia cao VMC.

Tu phuong trinh héi quy c6 thé xdc dinh duge IC50 cia cao VMC la
269,07 pg/mL.

Hoat tinh khang khudn: Cdc miu cao VMC véi ndng d6 khic nhau duoc ky
hi¢u trong bang 2:

Bang 2. Bang mo ta ky hiéu mau va néng do cao VMC tuong tng.

Méiu 1 2 3 4 5 6 7 8 9 10 11 12

Nbng do cao
VMC (ug/mL)

500 250 125 62,5 31,2 156 7,81 391 195 098 0 O

Hinh 3. Két qua thir nghiém kha ning khdng khuan trén dong P.acnes cia cao VMC
a) Két qua MIC, b) Két qua MBC cay cham diém, c¢) Két qua MBC ciy trai.

12
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Tir bang 2 va hinh 3a c6 thé thay
cdc mau sb 8 - 11 ¢6 sy thay ddi mau
ctia thude thir resazurin. Do d6, MIC =
7,81 ug/mL tuong tmg v6i mau sb 7 1a
mAau c6 ndng d6 cao VMC thip nhit va
khong 1am d6i mau resazurin. Khi cay
trai/chAm diém mAu trong cic giéng di
thir nghiém MIC Ién dia thach TSA,
cdc mau 6 - 11 xuét hién khuan lac. Do
d6, MBC = 31,2 ug/mL tuong ung voi
mau sd 5 12 mau c6 ndng d6 thap nhat
va khong xuat hién bat ky khuan lac
(Hinh 3b, 3c).

BAN LUAN

Vi¢c tang néng do ethanol, nhiét do,
thoi gian chiét va ty 16 dung méi/dugc
ting hiéu chiét
polyphenol, nhung dén mirc nhat dinh

lidu lam sudt
thi hiéu suat ting khong ding ké. Do
d6, diéu kién chiét cao VMC dugc lua
chon 1a dung moi ethanol 80%, nhiét
d6 70°C, thoi gian chiét 150 phiit va ty
1¢ duogc liéu/dung moi 1/15 g/mL sé
cho hiéu suat chiét 81,97%. Cao VMC
c6 ham luong polyphenol toan phan
cao, dat 195,05 + 4,01lmg GAE/g, cao
hon so vd&i nghién clru cua Suttirak
(142,17mg GAE/g) [7], nhung thip
hon so v6i nghién clru cua Pothitirat
(207,2mg GAE/g) [4] . Cao VMC va
chat d6i chiéu acid ascorbic déu 1a chat
khang oxy héa rat manh (IC50 < 50
ug/mL), phi hop véi cong bd cua

Pothitirat (IC50 = 19,25 pg/mL) [4].
Cao VMC thé hién hoat tinh tc ché
enzyme o-glucosidase twong dbi tot
(IC50 = 269,07 ug/mL), nhung thap
hon so véi mot sd loai duoc liéu da
duoc st dung dé hd trg kiém soat
duong huyét nhu diy thia canh
(Gymnema sylvestre) (IC50 = 157
ug/mL), tuy nhién, cao VMC van c6
tiém ning rat lén dé ung dung trong
diéu tri tiéu duong [8]. Cao VMC c6
kha nang khiang P.acnes manh véi
MIC va MBC lan luot 1a 7,81 pg/mL
va 31,2 pg/mL, tuong duong voi
nghi€én cou cua Pothitirat (MIC =
15,63 pg/mL, MBC = 15,63 pg/mL)
[4]. Hiéu qua khéing khuan cua cao
VMC nho cdc hoat chét polyphenol,
dic biét 1a cdc hop chat xanthone nhu
o-mangostin [1]. Két qua khang khuén
P.acnes cho thdy cao VMC c6 thé tiép
tuc duoc danh gia trén thyc nghiém va
1am sang dé c6 thé ung dung trong cdc
san pham diéu tri mun.

KET LUAN

Trong nghién ctru nay, quy trinh bao
ché cao VMC chira ham luong
polyphenol cao da dugc xay dung voi
cdc diéu kién: Dun néng két hop siéu
am, dung mdi ethanol 80%, nhiét do
70°C, thoi gian chiét 150 phiit, va ti 18
duoc liéu/dung méi 1/15 g/mL. Két qua

13
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thir nghiém danh gia hoat tinh sinh hoc
cho thdy cao VMC c6 hoat tinh khdng
oxy héa rat manh (IC50 = 35 pg/mL),
c6 hoat tinh twc ché enzyme
o-glucosidase twong dbi cao (IC50 =
269,07 pg/mL), va kha ndng khang
khuin P. acnes manh (MIC = 7,81
ng/mL va MBC = 31,2 pg/mL). Diéu
nay chung t6 ngudn phé pham VMC ¢
Viét Nam c6 thé duge tan dung dé san
xuat cao VMC ¢6 hoat tinh sinh hoc
nham tng dung trong y duoc.

Loi cam on: Nghién ctru nay duoc
Truong DPai hoc Qubc té Hong Bang
cap kinh phi thuc hién dudi ma sb dé
tai GVTCI16.11.
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