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TOM TAT

Bai bao nay danh gia anh hudng cta cdc hé dung méi chiét ethanol- nuwde dén hoat
tinh chdng oxy hoa cta cao chiét tir vo méng cut. Cao ethanol 80% c6 kha ndng chong
oxy hda t8t nhat va & nong do 1 mg/mL kha ning bat g6c tw do DPPH va ABTS trén
60%. Ham lwong tong cac chat chong oxy hda quy tuong duong 96,12 + 0,41 mg
GA/ghoac 48,75 + 0,20 mg AS/g. Ham lugng tong cac hop chat phenol duoc xac dinh
bang phuong phap Folin — Ciocalteu la 80,96 + 0,51 mg GA/g. Ham luong tong
flavonoid duwoc xac dinh bang phuong phép tao mau véi AlCh trong mdi truong
kiém cho gia tri 71,14 + 0,35 mg QE/g. Cao chiét ethanol 80% tit vo mang cut hita hen

1a mot nguon duoc liéu chdng oxy hoa tiém nang.

T khoa: Chong oxy hod, tong cac hgp chat phenol, tong flavonoid, mang cut.

1. MO PAU

Céc qua trinh oxy hda trong co th€, bao gom duy tri nang luwong, giai doc va cac
phan tng mién dich, 13 nguyén nhan hinh thanh nhiéu dang oxy hoat dong (reactive
oxygen species, ROS) (1). Sy mat can b.%mg gitta viéc tao ra qua mtrc ROS hodc su tich tu
cac gdc tu do va kha nang giai doc ctia cac hé thdng sinh hoc dan dén cing thang oxy
hoa, moét yéu to chinh trong sy phat trién ctia nhiéu bénh thoai hoa, ung thw va cac bénh
man tinh (2). Do d6, viéc 6n dinh cac gdc tw do doi hoi sy b6 sung cac chdt chong oxy
hoa.

41



Anh hwéng cia dung moi dén hoat tinh chong oxy hoa, ham lwong tong cic hop chit ...

Nhiéu b phan ctia qua mang cut (Garcinia mangostana) nhw than, hat, 1a va dac
biét, cac chiét xuat tir vo qua mang cut da dwoc nghién cttu vé hoat tinh chéng oxy hoa
(3), chdng khdi u hodc chong ung thw (4), khang cholinesterase (5), chdng viém (6)...
Thanh phén tao nén cac hoat tinh sinh hoc ky diéu nay 1a cac hop chét nhuw triterpenoid,
polysaccharide, phenolic va flavonoid (7-9). Trong s6 bon nhém hop chat nay, cac hop
chat phenol 1a quan trong ddi véi ting dung vé cac hoat tinh chong oxy hoa va ung thu
ctia vo mang cut.

C6 nhiéu phuong phap chiét xudt cac chat chéng oxy hoa ttr cac loai duoc liéu,
bao gdm chiét ngam kiét, chiét Soxhlet, chiét hoi luu, chiét CO: siéu tdi han va chiét hoi
leeu ¢6 ho tro vi séng, siéu am. Tuy nhién, ham lwong va hoat tinh chéng oxy héa ctia cac
hop chat nay khong chi phu thudc vao ky thuat chiét xuat ma con vao loai dung moi st
dung. Céc hop chat chdng oxy héa cé trong mau dwoc liéu cé cac dic tinh va d6 phan
cec khac nhau, ¢4 thé tan hodc khéng tan trong cac dung moéi cu thé (10). Dung moi phan
cue thuong duoc sit dung dé chiét xudt cac hop chat phenol. Cac dung moéi phu hop la
hon hop nudce - ethanol, niede - methanol, nedc — acetone va ethyl acetate. Trong do,
ethanol dugc coi 1a dung moi an toan va hiéu qua nhat d€ chiét xuat cac hgp chat phenol.
Methanol thuong dung dé€ chiét xuat cac hop chat phenol ¢ khéi lwong phan tix thap,
trong khi acetone, ethyl acetate va nudc phit hop hon cho viéc chiét xudt cac hop chat
phenol c6 khéi lwong phan ti cao (11). Mt s8 nghién ctru trudc day cho thay, hdn hop
ethanol - nudc c6 kha niang chiét xudt cac hop chat phenol t6t hon so véi hon hop
methanol - nuwdc va acetone - nude (11, 12). Ngoai ra, cao chiét thu dugc tir hé dung moi
ethanol - nudce c6 thé ing dung trong cac linh vuc lién quan dén an toan thuc pham.

Trén co so do, bai bao nay khao sat anh huéng ctia hé dung moéi chiét ethanol —
nudc dén ham luong tong cac hop chat phenol, tong flavonoid va hoat tinh chdng oxy
hoéa in vitro cta cao chiét thu duoc tir vé mang cut.

2. THUC NGHIEM
2.1. Nguyén liéu, hoa chit va thiét bi
Vo6 mang cut dugc thu nhén tai cac cho ¢ thanh phd Hué.

Tat ca hoa chat déu dat tiéu chudn phan tich: Na2COs;, NaOH, NaNO:, AICls,
H2SOs (Xilong, Trung Qudc); (NH4)2MoOs, Gallic acid, Quercetin (Sigma — Aldrich); Folin
— Ciocalteu, DPPH (Merck).

Thiét bi chinh duoc stt dung la may siéu am Power Sonic 420 (Han Qudc) va may
quang pho Jasco V-630 (Nhat Ban).
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2.2. Tach chiét cao tir vo ming cut

Mau nguyén liéu khd (3 gam) dwoc chiét véi cac hé dung mdi chiét ethanol —
nudc voi cac nong do ethanol khac nhau (0; 20%, 40%, 60%, 80% va 96%), véi cac thong
s6 chiét tuong tmg: ty 1&é mau: thé tich dung méi (g/mL) 1:50, thoi gian chiét (phut): 90,
s0 lan chiét: 3 [an, nhiét do soi cua dung moi. Cac dich chiét duoc lam lanh dén nhiét do
phong, loc sau d6 tién hanh c6 quay chan khong, thu duoc cac cao twong ting.

2.3. Phuong phép xac dinh tong kha ning chdng oxy hoa (TAC)

Téng kha néng chéng oxy héa (Total Antioxidant Capacity - TAC) ciia mau duwoc
xéac dinh thong qua danh gia kha nang cho electron ctia mau thit bang phuwong phép
phosphor molybdenum. Phuong phép nay dua trén kha nang khi Mo(VI) vé Mo(V), tao
phttc mau xanh 1 cay trong moi treong acid. Cao chiét duoc hoa tan trong methanol
vira du. Sau d6, 0,3 mL dich chiét duoc thém vao 3 mL dung dich thudc thte (H.SO4 0,6
M, NaH,PO, 28 mM, va (NH4):Mo0O4 4 mM), day kin va it ¢ 95 °C trong 90 phut. Sau do,
mau dugc 1am lanh vé nhiét dd phong. Do hap thu quang cta dung dich sau phan ting
duoc do & budc séng 695 nm. Ethanol véi nong dd tuong tng dugc stt dung 1am mau
trang. Ham lwong chat chdng oxy hoéa duoc quy ddi terong duong véi mg gallic acid/g
duoc liéu va duoc xac dinh thong qua phuong trinh hoi quy tuyén tinh (13, 14). Tat ca
cac thi nghiém duoc 1ap lai 3 lan, gia tri biéu dién dwéi dang: X + S (S: Standard
deviation); n = 3.

2.4. Phuong phap xac dinh tac dung bit géc tw do DPPH

Hoat tinh chong oxy hoa, thé hién qua kha nang lam giam mau cua DPPH, duoc
xéac dinh biang phuong phap do quang & budc séng 517 nm (15). Dung dich DPPH 100
UM trong methanol dwoc chuan bi ngay trudc khi st dung. Hon hop phéan ting c6 thé
tich 3 mL, bao gobm 1,5 mL mauva1l,5mL dung dich DPPH 100 uM trong methanol. Cac
hdn hop phan tng duoc lac trong 1 phtit va 1 & nhiét d6 phong trong 30 phtt, sau d6
do quang ¢ budc song 517 nm. Tac dung bit goc tw do DPPH dugc danh gia qua gia tri
ICso, dinh nghia la nong d¢ cua mAu ma tai d6 mau cé thé e ché 50% DPPH. Gia tri ICso
cang nho thi mau c6 hoat tinh cang cao.

Cong thtrc tinh:
SApprr (%) = [(Ac — As)/Ac] x 100 (2.1)

Trong do: SA pren (%): ti 18 bét gbc tu do (Scavenging Activity) ctia mau nghién
cliru

As: mat d¢ quang cua mau khao sat

Ac: mat do quang ctia dung dich DPPH
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2.5. Panh gia kha nang bat goc ABTS

Kha nang bat gdc ABTS ctia cac cao chiét dugc thure hién theo phuong phap dwoc
mo ta boi Roberta Re va cong su (16). Phuong phap dwoc tién hanh nhu sau: géc ABTS
duoc tao ra bang phan tng gitta ABTS (7 mM) véi KaS:0s (2,45 mM) trong bong t&i &
nhiét do phong trong 16 gio. Lay 0,1 mL dung dich mau véi cdc nong d6 khac nhau (ttr
5 dén 100 ug/mL) tron voi 3,9 mL dung dich géc ABTS tao ra ¢ trén. D6 hdp thu quang
ctia dung dich sau phan ttng dwoc do ¢ budc song 734 nm. Ascorbic acid dwgc sit dung
lam chat d6i chirng dwong. Tac dung bat gdc tu do ABTS dwoc ddnh gid qua gid tri ICso,
dinh nghia la noéng d¢ cua mau ma tai d6 mau ¢ thé tic ché 50% DPPH. Gid tri ICso cang
nho thi mau c6 hoat tinh cang cao.

Cong thirc tinh:
SAapts (%) = [(Ac — As)/Ac] x 100 (2.2)
Trong dé: SA pren (%): ti 18 bat g6c tu do (Scavenging Activity) ctia mau nghién
ctu
As: mat d6 quang ctia mau khao sat
Ac: mat do quang cua dung dich ABTS
2.6. Phuwong phéap xac dinh ham lugng tong cac hgp chit phenol

Ham lwong tong cac hop chét phenol dwgc xac dinh dya trén phan ting tao mau
v6i thudc thie Folin — Ciocalteu. Lay 0,5 mL dich chiét hodc dung dich gallic acid chuan
(c6 ndng do tir 0,1 mg/mL dén 2 mg/mL) thém vao 2,5 mL thudc thtt Folin — Ciocalteu
(1:10), 14c déu. Sau 4 phut, thém 2 mL dung dich Na,CO; bao hoa, lic déu vau 2 gio &
nhiét do phong. D6 hap thu quang cta dung dich sau phan tng duoc do 6 budc séng
760 nm va két qua dwoc quy ddi theo mg gallic acid (GA)/g mau (17).

2.7. Phwong phép xac dinh ham lugng tong flavonoid

Ham luong tong flavonoid duoc xac dinh dwa vao phan tng tao phtrc mau voi
ion AI** trong moi treong kiém. Lay 1 mL dich chiét hodc dung dich quercetin chuan (cé
nong do tir 0,05 dén 0,25 mg/mL), thém vao 4 mL nudc cdt hai lan, sau d6 thém 0,3 mL
dung dich NaNO, 5%. Sau 5 phut, thém tiép 0,3 mL dung dich AICl; 10%, sau 6 phut,
thém 2 mL dung dich NaOH 1 M va dinh mtc dén thé tich 10 mL bang nudc cat. Do hap
thu quang cua dung dich phan ttng duoc do ¢ budc song 510 nm. Quercetin dwoc st
dung lam chat chuan tham khao va két qua dwoc quy ddi theo mg quercetin (QE)/g mau
(18).

2.8. Xt 1y s6 liéu

Téat ca cac phan tich dwgc thuc hién it nhat ba Ian va cac gia tri nay dwoc trinh
bay dudi dang gid tri trung binh cuing véi d6 1éch chudn (X'+ S). Dit liéu dwgc phan tich
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bang phan mém Excel. So sénh théng ké duoc thuc hién bang phan tich phuong sai mot
chiéu véi gia tri p <0,05.

3. KET QUA VA THAO LUAN
3.1. Anh hudng ctia hé dung méi chiét dén ham luong tong cac chat phenol va tong
flavonoid

Cac nghién ctu truede day cho thay, cac hop chat phenol, dac biét cac flavonoid
la thanh phan quan trong déng goép tao nén hoat tinh chéng oxy héa cua duoc liéu (19,
20).

Xay dung duwong chudn véi chat chudn la gallic acid trong khoang nong do tu
0,05 mg/mL dén 0,25 mg/mL. Két qua thu dwgc phuong trinh hoi quy tuyén tinh twong

ung:

Abs =10,116 Cca + 0,0222 v6i hé s6 twong quan R = 0,9993.

Cong thtrc tinh:

Tong ham lwgng cac hop chat phenol = % % (mg
GA/g) (3.1)

Xay dung duong chuan véi chat chuan la quercetin trong khoang nong do tu
0,01 mg/mL dén 0,08 mg/mL. Két qua thu dwoc phuong trinh hoi quy tuyén tinh teong
ung:

Abs =12,371 Cor - 0,0701 v6i hé s6 twong quan R = 0,9968.

Cong thttc tinh:

AbsF0,0701 100
(mg
12,271 m x(100—W)

Tong ham lwong cac hop chat flavonoid =
QE/g) (3.2)

Bing 1. Anh huong ctia dung mdi chiét dén ham luong tdng cac hop chat phenol va tong

flavonoid thu duogc tir vo mang cut

. Tong cac hop chit phenol | Tong cic flavonoid (TFC)
STT Mau (TPC) (mg GA/g) (mg QU/g)
1 Ethanol 96% 74,56 + 1,64 66,87 + 0,36
2 Ethanol 80% 80,96 + 0,51 71,14 £ 0,35
3 Ethanol 60% 69,15 + 0,57 57,68 + 0,47
4 Ethanol 40% 62,41 +0,78 49,10+ 0,76
5 Ethanol 20% 57,10+ 1,11 43,71 + 0,36
6 Nuwdc 42,10+ 0,43 35,76 £ 0,76
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Nudc va ethanol la cac dung mdi ly tuwong dé€ chiét xudt cac hop chat phenol ti
duoc liéu. Tuy nhién, cac loai duoc liéu khac nhau chita cac hop chat phenol véi cdu truc
va dd phan cuc da dang, dan dén sy khac biét trong tuong tac gitra cac hop chat phenol
v0i cac dung moi nuede, ethanol hodc ethanol — nudce. Vi vay, cac hé dung moi co ty 1é
ethanol va nudc khac nhau s€ c6 hiéu qua chiét xuat khac nhau.

Két qua ¢ bang 1. cho thdy, ham luong tong cac hop chat phenol trong cac cao
chiét dao dong tir 42,10 + 0,43 (khi chiét bang dung mo6i nudc) dén 80,96 + 0,51mg GA/g
(khi chiét bang dung moi ethanol 80% (Bang 1). Ham lwong tong cac hop chat phenol va
flavonoid thu dwoc trong cic cao chiét dugc sap xép nhw sau: Ethanol 80% > Ethanol
96% > Ethanol 60% > Ethanol 40% > Ethanol 20% > nuwéc. Ham luong tong flavonoid thu
duoc cao nhat & dung mdi ethanol 80% (71,14 + 0,35) va thdp nhat khi chiét bang dung
moi nude (35,76 + 0,76 mg QE/g).

Nhu vay, hé dung moi thich hop dé chiét xudt cac hop chat phenol va flavonoid
ttr vo mang cut nghién cttu la ethanol 80%. Trong cao chiét ethanol 80% c6 chita tong cac
hop chat phenol twong duong 80,96 + 0,51mg GA/g va tong cac flavonoid tuwong duong
71,14 + 0,35 mgQE/g.

Ham luong cac hop chét phenol va flavonoid trong mau nghién ctru 1a cao hon
6 lan so véi cong bo cuia Razila va cong su (ham luong tong cac chat phenol va tong cac
hop chat flavonoid tit vo mang cut thu hai & Malaysia: 11,27 mg GA/g va 7,78 mg QE/g)
(21). Va cao hon so véi cong b ctia Choon va cong su (ham lwong tong cac hop chat
phenol 6 cac dung moi khac nhau: methanol (75,035 + 4,37 mg GA/g), ethanol (52,784 +
3,34 mg GA/g)) (22). Su khac nhau vé ham luong tong cac hop chat phenol c6 thé la do
st khac nhau vé dia ly va diéu kién sinh trirong. Dong thoi cho thay, mau nghién ctru
c6 chita lwgng chat chdng oxy hoa cao.

3.2. Anh hudng ctia hé dung méi dén hoat tinh chéng oxy héa ctia cao chiét

Mot phuong phép pho bién dé danh gid hoat tinh chdng oxy héa trong cdc mau
hoa hoc va sinh hoc la phuong phap tong ham luong chdng oxy hoa (Total Antioxidant
Capacity - TAC). Phuong phap TAC nay dwa trén kha nang oxi hoa khtt ctia cac ion kim
loai.

Tong ham luong chat chong oxy hda cé trong mau dugc liéu dwoc quy vé mg
gallic acid/g mau va mg ascorbic acid/g mau. Xay dung duwong chuan phosphor
molybdenum vdi chat chudn la gallic acid hodc ascorbic acid trong khoang nong do ti
0,1 mg/mL dén 0,5 mg/mL. Ttr d6 thu duwgc phuong trinh hoi quy tuyén tinh twong ting
cta gallic acid:

Abs =2,172 Coa + 0,1056 v6i hé s6 tuong quan R = 0,9994

va caa ascorbic acid:
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Abs =4,209 Csa - 0,0463, vdi hé s6 twong quan R = 0,9993.

Cong thtc tinh:
0 \ ~, . (. _ Abs—0,2142 100
Tong ham luong chat chong oxy hoa = —oia X (100-W) (mg GA/g) (3.3)
0 \ ~, . . . _ Abs+0,0463 100
Tong ham luong chat chong oxy hoa = 209 X (100=W) (mg AS/g) (3.4)

Trong d6: Abs: mat d6 quang ctia mau
V: thé tich dich chiét thu duoc; m: khoi luong mau; W: d6 4m ctia mau

Tong kha nang chong oxy hoa ctia cac dwgc liéu déu thé hién cao nhat & nong do
cao chiét 1 mg/mL, tai ndng d¢ nay ham lwong chat chong oxy hoa quy vé nguyén liéu
duoc thé hién 6 Bang 2.

Két qua bang 2 cho thay, ham lugng tong cac chat chong oxy hda giam dan theo cac
hé dung moi chiét: Ethanol 80% > Ethanol 96% > Ethanol 60% > Ethanol 40% > Ethanol
20% > nudc, twong t nhwe ham luong tong cac hop chat phenol va tong ham luong cac
flavonoid. Ham lwgng tong cac hop chét chdng oxy hoda trong cao ethanol 80% la cao
hon so v6i cac cao chiét khac. Ham lwgng tong cac hop chat chdng oxy hda trong cao
ethanol 80% quy twong duong la 96,12 + 0,41 mg GA/g hodc 48,75 + 0,20 mg AS/g, cao
hon so véi ham luong cac hgp chat trong cao chiét xuyén chi (23) va 14 trau khong (24).

Bang 2. Ham luong tong cac hop chat chong oxy hda quy twong duong gallic acid (GA) hodc

ascorbic acid (AS) trong cac cao chiét tir vo médng cut (p = 0,95; n= 3).

B Ham lwong TAC
STT Mau

(mg GA/g) (mg AS/g)
1 Ethanol 96% 88,78 + 0,79 45,11 +0,14
2 Ethanol 80% 96,12 + 0,41 48,75+ 0,20
3 Ethanol 60% 73,38 +1,76 37,40 = 0,86
4 Ethanol 40% 68,46 + 0,59 34,99 + 0,29
5 Ethanol 20% 62,48 + 0,83 32,07 0,41
6 Nudc 53,49 + 1,29 27,68 + 0,63

Ngoai ra, viéc b5y cac goc tie do 1a mot trong nhitng co ché trc ch€ qua trinh oxy
hoéa lipid, thwong duwoc 4p dung dé danh gia hoat tinh chdng oxy héa ctia mau nghién
cttu. Kha nang bay gdc ABTS va goc tw do DPPH la nhitng phuong phap hiéu qua dé
xé4c dinh hoat tinh ch&ng oxy hda ctia cac chat trong mau, dya trén kha nang cung cap
nguyén ti hydro hodc electron, thdong qua sy giam mau ctua géc ABTS va DPPH.
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Tuong tu nhu kha nang chdng oxy hda theo mo6 hinh phosphor molybdenum,
kha nang bat gdc tuw do DPPH va ABTS ctia c4c cao chiét cling thé hién ting dan theo
nong do dung dich (Hinh 1.)
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Hinh 1. Kha nang bat gdc tw do DPPH va ABTS ctia cac cao nghién ctu.

Bang 3. Gia tri ICso thu duoc tir hoat ddng bét goc tw do DPPH va ABTS cuia cac cao chiét.

STT Mau ICs0 ABTS (ug/mL) I1Cso DPPH (ug/mL)
1 Ethanol 96% 50,16 45,32
2 Ethanol 80% 22,09 15,19
3 Ethanol 60% 54,40 47,48
4 Ethanol 40% 59,80 54,31
5 Ethanol 20% 70,78 62,92
6 Nudce 72,56 67,32

Kha nang chéng oxy héa ctia cac mau nghién ctru kha tot thong qua cac gia tri
ICso thap (ICs0 ABTS: 22,09 ug/mL dén 72,56 pg/mL, d6i véi DPPH ICso tir 15,19 pug/mL
dén 67,32 pg/mL). O néng d6 100 ug/mL, cac cao chiét déu bt trén 60% gbc twe do. O tat
ca cac nong do6 khao sat, kha nang bat géc tw do ctia cao ethanol 80% déu 1én hon cac
cao chiét con lai va cac gia tri ICs thu dwoc 1a nho nhat, 22,09 ug/mL d6i véi bat gdc
ABTS va 15,19 pug/mL trong md hinh bat g6c DPPH.

4. KET LUAN

Cac cao chiét tir vo mang cut déu cho thay kha nang chong oxy hda tdt trong ca
ba m6 hinh phosphor molybdenum, bét goc tir do DPPH va ABTS. Ham lurong tong cac chat
chdng oxy hoa, ham luwong tong cac hop chat phenol va tong cac flavonoid déu giam dan
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trong cac cao chiét twong ting voi cac hé dung moi: ethanol 80% > ethanol 96% > ethanol
60% > ethanol 40% > ethanol 20% > nudc. Ethanol 80% 1a hé dung mdi thich hop nhat dé
chiét xudt tong cac hop chat phenol, tong cac hop chat flavonoid thu dwoc cao chiét cd
ham lwgng hoat chat cao va hoat tinh chdng oxy hda tot. Cao chiét thu dwoc c6 chia
tong cac hop chét phenol tuong duong 80,96 + 0,51 mg GA/g, tong flavonoid twong
duong 71,14 + 0,35 mg QE/g, ham lwong tong cac chat chdng oxy hda la 96,12 + 0,41 mg
GA/g hoic 48,75 + 0,20 mg AS/g. O nong d6 1 mg/mL c6 kha ning bt trén 60% gdc tw
do DPPH va ABTS. Nhu vay, cao chiét ethanol 80% ttr vo mang cut hita hen la mot nguon
duoc liéu chdng oxy hoda tiém nang,.

TAI LIEU THAM KHAO

[1]. Skrovankové S, Misurcova L, Machii L. Antioxidant activity and protecting health effects
of common medicinal plants. Advances in food and nutrition research. 2012;67:75-139.

[2]. Dhalaria R, Verma R, Kumar D, Puri S, Tapwal A, Kumar V, et al. Bioactive compounds of
edible fruits with their anti-aging properties: A comprehensive review to prolong human
life. Antioxidants. 2020;9(11):1123.

[3]. Suttirak W, Manurakchinakorn S. In vitro antioxidant properties of mangosteen peel
extract. Journal of food science and technology. 2014;51:3546-58.

[4]. Tran VA, Thi Vo T-T, Nguyen M-NT, Duy Dat N, Doan V-D, Nguyen T-Q, et al. Novel a-
Mangostin Derivatives from Mangosteen (Garcinia mangostana L.) Peel Extract with
Antioxidant and Anticancer Potential. Journal of Chemistry. 2021;2021(1):9985604.

[5]. Oh Y, Do HTT, Kim S, Kim Y-M, Chin Y-W, Cho J. Memory-enhancing effects of
mangosteen pericarp water extract through antioxidative neuroprotection and anti-
apoptotic action. Antioxidants. 2020;10(1):34.

[6]. PutriK, Darsono L, Mandalas H. Anti-inflammatory properties of mangosteen peel extract
on the mice gingival inflammation healing process. Padjadjaran ] Dent. 2017;29(3):190-5.

[7]. Tang Z, Huang G, Huang H. Ultrasonic/cellulase-assisted extraction of polysaccharide
from Garcinia mangostana rinds and its carboxymethylated derivative. Ultrasonics
Sonochemistry. 2023;99:106571.

[8]. Manimekalai I, Sivakumari K, Ashok K, Rajesh S. Phytochemical profiling of mangosteen
fruit, Garcinia mangostana. World ] Pharm Pharm Sci. 2016;5(2):221-52.

[9]. Zadernowski R, Czaplicki S, Naczk M. Phenolic acid profiles of mangosteen fruits
(Garcinia mangostana). Food Chemistry. 2009;112(3):685-9.

[10]. Turkmen N, Sari F, Velioglu YS. Effects of extraction solvents on concentration and
antioxidant activity of black and black mate tea polyphenols determined by ferrous tartrate
and Folin—Ciocalteu methods. Food chemistry. 2006;99(4):835-41.

[11]. Dai]J, Mumper R]. Plant phenolics: extraction, analysis and their antioxidant and anticancer
properties. Molecules. 2010;15(10):7313-52.

49



Anh hwéng cia dung moi dén hoat tinh chong oxy hoa, ham lwong tong cic hop chit ...

[12].

[13].

[14].

[15].

[16].

[17].

[18].

[19].

[20].

[21].

[22].

[23].

[24].

Wang H, Helliwell K. Determination of flavonols in green and black tea leaves and green
tea infusions by high-performance liquid chromatography. Food Research International.
2001;34(2-3):223-7.

Nair VD, Panneerselvam R, Gopi R. Studies on methanolic extract of Rauvolfia species
from Southern Western Ghats of India-In vitro antioxidant properties, characterisation of
nutrients and phytochemicals. Industrial Crops and Products. 2012;39:17-25.

Prieto P, Pineda M, Aguilar M. Spectrophotometric quantitation of antioxidant capacity
through the formation of a phosphomolybdenum complex: specific application to the
determination of vitamin E. Analytical biochemistry. 1999;269(2):337-41.

Wong SP, Leong LP, Koh JHW. Antioxidant activities of aqueous extracts of selected plants.
Food chemistry. 2006;99(4):775-83.

Re R, Pellegrini N, Proteggente A, Pannala A, Yang M, Rice-Evans C. Antioxidant activity
applying an improved ABTS radical cation decolorization assay. Free radical biology and
medicine. 1999;26(9-10):1231-7.

Gan RenYou GR, Xu XiangRong XX, Song FengLin SF, Kuang Lei KL, Li HuaBin LH.
Antioxidant activity and total phenolic content of medicinal plants associated with
prevention and treatment of cardiovascular and cerebrovascular diseases. 2010.

Ribarova F, Atanassova M, Marinova D, Ribarova F, Atanassova M. Total phenolics and
flavonoids in Bulgarian fruits and vegetables. JU Chem Metal. 2005;40(3):255-60.

Cai Y, Luo Q, Sun M, Corke H. Antioxidant activity and phenolic compounds of 112
traditional Chinese medicinal plants associated with anticancer. Life sciences.
2004;74(17):2157-84.

Fu L, Xu B-T, Gan R-Y, Zhang Y, Xu X-R, Xia E-Q, et al. Total phenolic contents and
antioxidant capacities of herbal and tea infusions. International journal of molecular
sciences. 2011;12(4):2112-24.

Razila A, Ramli SS, editors. Optimisation of mangosteen peel extracts (Garcinia
mangostana L.) on total flavonoid content using response surface methodology (RSM) and
its antioxidant activities. Recent Trends in Manufacturing and Materials Towards Industry
40: Selected Articles from iM3F 2020, Malaysia; 2021: Springer.

Cheok CY, Chin NL, Yusof YA, Law CL. Extraction of total phenolic content from Garcinia
mangostana Linn. hull. I. Effects of solvents and UV-Vis spectrophotometer absorbance
method. Food and Bioprocess Technology. 2012;5:2928-33.

Le LS, et al. Thanh phéan hoa hoc va hoat tinh chdng oxy hoa cta cac dich chiét tir hoa
Xuyén chi (Bidens pilosa). Hue University Journal of Science: Natural Science.
2022;131(1C):35-45.

Dasgupta N, De B. Antioxidant activity of Piper betle L. leaf extract in vitro. Food
chemistry. 2004;88(2):219-24.

50



TAP CHI KHOA HOC VA CONG NGHE, Truong Dai hoc Khoa hoc, PH Hué
Tap 26, S5 2 (2024)

EFFECT OF SOLVENT ON ANTIOXIDANT ACTIVITY, TOTAL PHENOLIC
AND FLAVONOID CONTENTS OF EXTRACT
FROM MANGOSTEEN (Garcinia mangostana) PEEL

Nguyen Thi Hong Hanh?, Ton That Tuan? Nguyen Ho Ngoc Thu?,
Vo Tan Dung?, Le Hoang Anh Khoi? Bui Van Dung!, Nguyen Phi Tuan’,
Ho Thi Dieu Na', Phan Thi Huyen Trang?, Nguyen Minh Nhung"

Faculty of Chemistry, University of Sciences, Hue University
2HUSC High School for Gifted Students
SHue Medical College
*Email: nguyenminhnhung7991@gmail.com
ABSTRACT

This paper evaluates the effect of ethanol-water solvent mixtures on the antioxidant
activity of extracts from mangosteen (Garcinia mangostana) peel. The 80% ethanol
extract demonstrated the highest antioxidant activity, with over 60% DPPH and
ABTS radical scavenging capacity at a concentration of 1 mg/mL. The total
antioxidant content was equivalent to 96.12 + 0.41 mg GA/g or 48.75 + 0.20 mg AS/g.
The total phenolic content, determined by the Folin-Ciocalteu method, was 80.96 +
0.51 mg GA/g. The total flavonoid content, determined by the colorimetric method
using AICls in an alkaline medium, was 71.14 = 0.35 mg QE/g. The 80% ethanol
extract from mangosteen peel holds promise as a potential source of antioxidant

agents.

Keywords: Antioxidant activities, total phenolic content, total flavonoid content,

Garcinia mangostana
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Nguyén Thi Héng Hanh sinh ngay 20/08/2002 tai Khanh Hoa. C6 tot
nghiép ctt nhan Hoa hoc nam 2024 tai Treong Pai hoc Khoa hoc, Dai hoc
Hué.

Linh viec nghién civu: Hoa hoc cac hop chat tu nhién cé hoat tinh sinh hoc

Ton That Tudn sinh ngay 13/11/1987 tai Thira Thién Hué. Hién dng dang
cong tac tai Treong THPT chuyén Khoa hoc Hué.

Linh vwc nghién civu: Hoa hoc cac hop chat thién nhién c6 hoat tinh sinh
hoc

Nguyén H6 Ngoc Thu sinh ngay 13/09/1997 tai Thtra Thién Hué. Hién
dang la gido vién Hoa hoc ctia Truong THPT Chuyén Khoa hoc Hué.

Linh viec nghién civu: Hoa ly thuyét va héa ly

V6 Tan Diing sinh ngay 16/09/2008 tai Thira Thién Hué. Hién dang la
hoc sinh Truong THPT chuyén Khoa hoc Hué.

Linh vwec nghién civu: Héa - Sinh

Lé Hoang Anh Khoéi sinh ngay 31/07/2008 tai Thita Thién Hué. Hién
dang 1a hoc sinh Truong THPT chuyén Khoa hoc Hué.

Linh vwec nghién civu: Héa — Sinh
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Bui Tién Diing sinh ngay 20/11/2005 tai Quang Binh. Hién dang la sinh
vién Khoa Hoéa Hoc, khéa 47, Truong Dai hoc Khoa hoc, Pai hoc Hué.

Linh vwec nghién ciru: Héa hoc cac hop chat thién nhién

Nguyén Phi Tuan Sinh ngay 25/11/2002 tai Binh Dinh. Hién dang la sinh
vién Khoa Héa Hoc, Khoa 44, Truong Dai hoc Khoa hoc, Dai hoc Hué.

Linh viec nghién citu: Vat liéu nano va tng dung, hda hoc cac hop chat co
hoat tinh sinh hoc

H6 Thi Diéu Na sinh ngay 10/01/2005 tai Thira Thién Hué. Hién dang 1a
sinh vién khoa Hoa hoc, Khoa K47, Treong Pai hoc Khoa hoc, Dai Hoc
Hué

Linh vwec nghién citu: Hod hoc cac hop chat thién nhién

Phan Thi Huyén Trang sinh nam 1988. Ba t6t nghiép Thac si Duoc hoc,
chuyén nganh Cong nghé duwgc pham va bao ché thuéc nam 2015 tai
treong DPai hoc Y Dugc thanh phd H6 Chi Minh. Ba hién 1a giang vién

ctia Khoa Duoc, truong Cao dang Y t&€ Hué.

Linh vwc nghién civu: Tong hop vat liéu va ting dung trong xuc tac, dién

héa va ing dung hop chét thién nhién, phan tich hop chét httu co

Nguyén Minh Nhung sinh ndm 1991. Ba t6t nghiép Thac si Héa hoc nam
2015 tai Truong Dai hoc Khoa hoc, Dai hoc Hué. Ba hién la ky thuét vién
tai cong ty EON industry Hué.

Linh viec nghién civu: Héa hoc hitu co cho thuc pham va hoéa duoc.

53



Anh hwéng cia dung moi dén hoat tinh chong oxy hoa, ham lwong tong cic hop chit ...

54



