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SUMMARY

ASSESSMENT OF EXTRACTION EFFICIECY TO RECOVER MANGOSTEEN
FROM MANGOSTEEN FRUIT PERICARP

Mangosteen pericare makes up around 65% of the fruit weight, it contains many xanthone derivatives,
of which a - mangostin, f — mangostin and y - mangostin counted the highest content. Number of
studies have proved that, mangostin extracted from mangosteen pericarp has some biological activities
such as antimicrobial, antifungal, anti-inflammatory, anti-oxidant and anti-cancer. This derivative is
used in the prevention and treatment of many diseases such as infections, diarrhea, and jaundice
especially in supporting cancer treatment. In this study, extraction conditions and factors affecting
mangostin extract with ethanol 50 and 96% solvents were investigated. The results showed that the
optimal extraction conditions: solvent was ethanol 96%, extraction time was 24 hours, the solid/liquid
ratio was 1: 8 (w/v) and the temperature was 40°C. n-hexane, ethyl acetate and acetone were used to
get puried extracts with silicagel parked column chromatography. The results showed that puried
mangostin recover performance reached 70.11 and 12.06%, respectively, accountable by raw extract
and the initial raw materials.

Key words: Mangosteen fruit pericarp, mangostin, ethanol solvent, extraction.

1. MO PAU tiéu thu qua mang cut ngay cang tang do vay
Vo6 qua mang cyt dugc su dung rong rai trong lwong vo thai cling rat 1én doi hoi can c6 bién
y hoc dan gian chita cic bénh nhu nhiém tring, phap xtr 1y, tan dung dé giam nguy co gay 6
tiéu chay, ly, vang da... Vo qua mang cut chura nhiém, anh huéng dén méi truong va ting
cac xanthone, flavonoid, triteroenoid... dac biét cuong hiéu qua kinh té.

1a cac dan xuét cia xanthone (hop chit thudc Nghién ctru chiét xudt mangostin di dugc mot
nhém chéng oxy héa, c6 ngudn gbc thuc vat) s& nhom nghién ciu tién hanh & Viét Nam.
c6 dic tinh gitp vét thuong may lanh, chong Tran Thu Huong va nnk (2015) da lya chon 3
oxy hoa, giam dau, khang khuan... Trong cac dung mdi dé chiét mangostin. Két qua cho thdy

xanthone dugc tim thay tir v6 qua mang cyt, thi dung mdi metanol va etanol cho hiéu qua chiét

dan xuit mangostin 1a hop chat rit dugc quan xudt cao, twong mg dat 7,5 va 6,7% [2]. Pao
Hung Cudng va D& Thi Thly Van (2010) tién
hanh nghién ctru chiét tich va xac dinh cac
xanthone tr vo qua ming cut (Garcinia

tam nghién ctru do co tac dung chdng oxy hoa,
c6 tinh khang khuén, khang viém, khang ndm,
chéng di tng va c6 tac dung chéng ung thu
[6,7,8,12,14,16]. V6 qua mang cut cling dugc
ché bién thanh cac loai thirc udng thom ngon mangostana L). Trong nghién ctu ndy da so
nhu tra hay cac san phim lam dep. Luong vo sanh diéu kién chiét va céc yéu t6 anh huong
qua chiém 65% khéi luong qua [8] va luong dén qué trinh chiét mangostin trong dung mdi
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etanol bang 2 phuong phap dun hdi luu céch
thity va chiét Soxhlet va chi ra dun hdi luu céch
thiy 1a t6i vu [1]. P Thanh Xuan va nnk
(2011) da sir dung etanol dé phan tach -
mangostin va y-mangostin tinh khiét tir vo qua
mang cut 1a. Ngoai ra cac tac gia ciing da thir
hoat tinh khang khuan va chéng oxy hoa cua
cao chiét va cac chit tinh khiét [4]. Trong
nghién ciru cia DS Thi Tuyén va nnk (2012),
da tach dugc a-mangostin tir dich chiét vo
ming cut bang etanol va sir dung sic ky cot dé
tinh sach mangostin. Hoat chit o-mangostin
tinh sach c6 kha ning trc ché vi khuin B.
Subtilis XL62. Tuy nhién, hiéu suat chiét xuit
mangostin tir vo qua mang cut van chua dap
g v6i qui md thuc té. Trong nghién ciru nay
da nghién ctru Iya chon diéu kién chiét toi wu
thanh phan mangostin tir vo qua mang cut bang
etanol va tinh sach cao chiét dé danh gia dugc
hiéu suit thu hdi mangostin.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CcUU

2.1. Vit liéu, héa chit, thiét bi, may:

V6 qua ming cut (tuoi) duoc loai tap chat, sdy
khé & 70°C, nghién nho (d=1mm) va bao quan
kin, khé.

Dung mdi chiét sit dung CoHsOH 50 va 96%
cdbng nghiép; etyl axetat, axeton, n-hexan,
silicagel 60 (0,063 — 0,2mm, Merck).

Phuong phap tinh sach mangostin va xac dinh
nhom dic trung: st dung sic ki ¢t (thuy tinh,
dai 25cm, d=2cm), pha tinh ran silicagel 60 (c&
hat 0,063-0,200mm, Merck), dung méi rira giai
n-hexan.

Phan tich ham luong mangostin tach chiét va
cac thanh phan (nhom didc trung) trong san
phim tich sach st dung quang phé UV-VIS
(UH5300 Hitachi); Phd hong ngoai FTIR
(NICOLET iS500).

2.2. Phuong phap nghién ctru

Phuong phap khao sat tdi wu diéu kién tach
chiét tir bot vo qua mang cut

Tién hanh khao sit diéu kién tach chiét

50

mangostin, qué trinh khao sat duoc tién hanh
theo quy trinh.

Bot vo qua mang cut khé, d=1mm C;H;0H 50 va 96%

Théi gian ngdm chiét 24h, 1516 R/L 1:8; 30-60°C

4——————  Loc bdng gidy loc (d=0,45um)

Bi thai

I Dich chiét I

C6 cdch thiiy & nhi¢t dg 78°C, trong 15-20 phiit
Sdy chan khong & 50°C, rrong 2h

I Cao chiét tho I

Tinh sach bdng sdc séc ky cot: silicagen;
dung mai n-hexan, etvl axetat, axeton

I Mangostin l

Phan tich cau triic mangostin bang
phd UV ~VIS va phé FT-IR

Hinh 1. So dé chiét tach, tinh sach va phdn tich
ddc tinh cdu tric ciia mangostin
Chiét cao mang cut tho:
Liy 20g bot vo qua mang cut khd ngadm véi
160ml C;HsOH 50 hodac 96% trong thoi gian
khac nhau (1-24h) ¢ nhiét d6 30; 40; 50 va
60°C. Dich ngam chiét dem loc, ¢6 cach thuy &
nhiét do 78°C trong 15-30 phit dé bay hoi
dung méi sau d6 di siy kho chan khong & 50°C
trong 2h thu dén khéi luong khong déi duoc
cao chiétthd.
Lay 1g cao ming cut tho hoa tan vao 5ml nudc
cat sau do chiét 1an luot voi n-hexan (6ml x 3
lan) va etyl axetat (6ml x 3 1an) [2]. Dich chiét
etyl axetat dugc tach phan doan trén cot sic ky
sit dung silicagel: (1) rira giai loai nhom chét
kém phén cyc bang dung méi n-hexan; (2) rira
giai nhém xanthone bang cac hé dung moi n-
hexan:axeton véi ty 1€ 30:1; 20:1 va 10:1. Dich
chiét thu ¢ timg phan doan dugc c6 dé thu cao
chiét sach. Po phd UV-VIS dé xac dinh
mangostin ¢ budc song cuc dai va phd hong
ngoai FTIR dé xac dinh cdc nhém chirc (lién
két) dic trung c6 trong dan xudt mangostin.
3. KET QUA VA THAO LUAN
3.1. Nghién ciru tdi wu diéu kién tach chiét
bing dung méi etanol
Lva chon dung moi
Ty 1¢ nguyén li¢u/dung méi CoHsOH 96%
khao sat 1a 1:8, 1:10 (w/v) & nhiét d6 chiét &
50°C véi thoi gian ngam chiét trong khoang 1-
24h. Cac thi nghiém duoc tién hanh 3 1dn va
liy két qua trung binh. Két qua thu dugc lugng



cao chiét cao hon ¢ ty 1¢ 1:8 (Hinh 2).
Tién hanh x4c dinh dung moéi chiét phi hop sir
dung C2HsOH 50 va 96%; ty 1& R/L 1:8 (W/V);
& nhiét do 50°C; trong 1-24h thu duoc két qua
& Hinh 3.
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Hinh 3. Két qua xdc dinh lya chon dung moi
chiét t6i wu

Hinh 3 cho thay khi sir dung C:HsOH 96% cho
luong cao mang cut thd 16n hon dang ké so voi
dung méi CoHsOH 50% véi cung thoi gian
ngam chiét thay doi trong khoang 1-24h. Két
qua do hidp thu quang cua dich chiét ciing
khing dinh két qua nay. Trong cic nghién ciru
tiép theo s& str dung CoHsOH 96%.

Trong céc nghién ctu trude, dung moéi thuong
duoc lua chon dé chiét magostin tor vé qua
mang cut 1a etyl axetat, metanol; hexan [3; 11;
19; 23; 25; 28], trong do6 etyl axetat cho hiéu
qua chiét tot hon so véi etanol. Theo Tran Thu
Huong va nnk (2015), khi ngdm chiét vo qua
mang cut st dung metanol cho ham lugng cao
chiét 1a 7,5% so v6i 6,7% khi chiét véi dung
moi etanol [2]. Theo Ghasemzadeh va nnk
(2018), hiéu sut chiét mangostin tir v qua
mang cut s dung dung moéi etyl axetat
1446,25% trong khi chiét voi dung méi etanol
cho hiéu suét chiét 1a 26% [6]. Liza Pratiwi va
nnk (2017) da sir dung mot sb dung moéi dé
chiét va dinh lugng o- mangostin trong vo qua
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miang cut. Két qua cho thdy etyl axetat cho
hidu qué cao nhat voi ham lugng a-mangostin
33,61%, trong khi etanol dat 8,73% [26].

Luya chon thoi gian va nhiét do ngam chiét
Nghién ctru xac dinh thoi gian ngdm chiét phu
hop v&i khoang 1-24h cho thy thoi gian cang
tang luong mangostin chiét dugc cang 16n. Sau
thoi gian chiét 24h, luong cao chiét tho thu
dugc 16n nhat 0,4022g dat hiéu suat 20,11%.
Tién hanh chiét & cac nhiét 6 30; 40; 50 va
60°C su dung CoHsOH 96%; ty 1¢ R/L 1:8
(W/v); thoi gian 24h. Két qua cho thiy luong
cao chiét & 60°C cho luong cao chiét thé cao
nhét dat 0,3218g, hiéu suit 16,09%. Tuy nhién,
khi dénh gi4 chi tiét chi phi hiéu qua co thé lya
chon nhiét d6 chiét & 40°C cho qui mé thuc té
do muc chénh 1éch gitta cac nhiét do khong
dang ké.

Két qua vé thoi gian chiét cling phu hop véi
nghién ctru cua Kusmayadi va nnk (2018), khi
tang thoi gian chiét kéo dai dén 48h, hidu qua
tach xanthone cao nhit véi dung moéi axeton.
Trong khi d6 thanh phan chat chéng oxy héa
lai thu dugc cao hon véi thoi gian chiét ngin
hon (24h bang etanol) [8].

Ngam chiét bot vo qua ming cut & diéu kién
t6i wu trong nghién ciru (C,HsOH 96%, ty 18
R/L 1:8 (w/v), 60°C, 24h) thu dugc luong cao
chiét thé trong khoang 3,4-3,5g; tuong Ung
hi¢u suét thu cao dat 17,0-17,25%, cao hon
dang ké so voi nghién ctru ctia DS Thi Tuyén
va nnk (2012). Trong do di tién hanh chiét
mangostin st dung C>HsOH 95%, nhiét do
60°C, thoi gian 4h véi ty 1€ R/L 1:3, hiéu qua
thu cao mang cut thd 1a 12,8%. Tuy nhién,
nghién ctru nay su dung ti 1é R/L cao hon va
thoi gian ngam chiét dai hon. Do vy can cé
danh gia ddy du hon dé lya chon diéu kién phu
hop dam bao dong thoi hiu qua thu mangostin
va chi phi kinh t& R/L cao hon va thoi gian
ngdm chiét dai hon kién phu hop dam bao
ddng thoi hidu qua thu mangostin va chi phi
kinh té R/L cao hon va thoi gian ngam chiét
dai hon. Do véy cin ¢ danh gia ddy du hon dé
lya chon diéu kién pht hop dam bao dong thoi
hiéu qué thu mangostin va chi phi kinh té.

3.2. Tinh sach mangostin



Cao thd chiét thuong chira nhiéu chat, thanh
phan dau béo va céac tap chit khac ngoai cac
xanthone. Pé lam sach va ting ham luong
nhém xanthone trong cao chiét, hoa tan cao
chiét thé voi nude dé loai bo cac chit tan duge
trong nudc, sau d6 chiét bang n-hexan dé loai
b6 cac chat béo, cudi cung chiét véi dung moi
etyl axetat dé thu phan 16n xanthone. Bé lam
sach xanthone, dich chiét bang etyl axetat dugc
dua qua cot sic ky nhdi silicagel, rira giai voi
hé dung moi n-hexan:axeton 10:1 (v/v) [2] thu
dugce khoang 0,7g cac xanthone/g cao chiét
thd. Hiéu suit thu hoi xanthone dat tuong tng
70,11 va 12,06% tinh theo cao mang cut tho va
theo khéi luong bot vo qua mang cut (Hinh 4).
Trong nghién ctru cua Narasimhan va nnk
(2017) da lwa chon dung moi chiét xuit o-
mangostin 1a etyl axetat va thu dugc 26% chiét
xuét tho etyl axetat. Dich chiét tho duogc phan
tich bang sic ky cot voi etyl axetat va hexan
thu dugc a- mangostin tinh khiét va do tinh
khiét duge xac nhan 1a 95% khi su dung HPLC
[13]. Nhin chung, dung moéi etanol cho hiéu
qua chiét thdp hon tuy nhién v& mat moi
truong etanol an toan hon theo hudng hoéa hoc
xanh.

Qua mang cut
(1,0kg)
hoc

Vo qua mang cut tuoi
(0,65kg)

Sy khé &

rc
Vo qua mang cut kho
(0,33kg)

Chiét & diéu
kién 16i weu

Cao chict thd
(0,056kg)

Cao chiét sau tinh sach
(0,04kg)

Hinh 4. Phan tich dong khoi lirong theo qui
trinh chiét va tinh sach mangostin

3.3. Két qua danh gia dic tinh cAu tric
mangostin

Phé UV-VIS ciia cao chiét thé va dich chiét
tinh sach

Lay 1ml dich chiét bang C,HsOH 96% sau khi
loc qua gidy loc (0,45um), pha lodng 100 lin
bang nudc cat, do phé UV-VIS ¢ 200 — 800nm
dé xéc dinh bude song hép thu cuc dai. Phd d6

52

xuét hién 3 dinh hip thy cuc dai ¢ 242; 312 va
318nm, pht hop v6i phd chuén cua dan xuit
mangostin va phu hop vai két qua ciia mot sd
nghién ctru trude [5,11]. Theo Muchtaridi va
nnk (2018), cac dan xuat mangostin c6 thé xuat
hién & budc song: 248 va 318nm. Trong
nghién ctru cia Ahmad va nnk (2013), phd
UV-VIS cia mangostin xuét hién céc pic cuc
dai (ddc trung) ¢ budc song 242 va 317nm.

Phd UV-VIS ctia dich chiét sau khi tinh sach
bang sdc ky cot sir dung silicagel ciing xuat hién
dinh ha?ip thu cuc dai ctia dich chiét etanol sau tinh
sach & 244 va 316nm. Két qua pho UV-VIS cua
dich chiét sau tinh sach cho phd d6 khéng con
xuét hién cac pic nhidu va co do phan giai t6t hon
so v6i phd dd cua cao chiét thd do da loai bo
duoc tap chit trong cao chiét tho.

Phan tich ph(f FTIR cua dich chiét tinh sach
Tién hanh phan tich ph6 hong ngoai (FTIR) dé
xac dinh nhom chitc dic trung co trong hop
chat xanthone va dan xuét thu dugc phd do
Hinh 5.

Tir phd d6 FT-IR cho thdy xuat hién cac dinh
dic trung (Bang 1) so v&i mot s pic dién hinh
cua xanthone dugc dua ra trong nghién cuu
ctia Machmudah va nnk (2015), thiy dugc cac
pic dic trung twong ty kha rd rét. Tir phd FT-
IR (Hinh 6) so v&i két qua nghién ciru phd
hong ngoai ciia mangostin. Két qua phu hop
véi nghién ciru cua Ahmad va nnk (2013)
(Bang 1) thay rang & nghién ctru nay xuat hién
héu hét cac nhom chirc dic trung cua din xut
mangostin: OH", C-C lién hgp C=0, dao dong
bién dang cua OH", C-O-C, C-Hp. Phd dd FT-
IR va so véi cac nghién ctru trude, co thé két
ludn c4c hop chat xanthone di dugc chiét tach
va tinh sach voi hiéu suit 12,06% so v6i bot vo
qud mang cut kho va dinh tinh duoc su Xuét
hién dan xuat clia mangostin.

Hinh 5. Phé FTIR ciia cdc xanthone trong cao
chiét sau tinh sach



Bdng 1. M4t s6 nhém chike dién hinh ciia xanthone trong mangostin

Sb song cua nghién ciru | S6 song (cm™) cua cac S6 song (cm™) cua
Nhom chire nay (cm™) xanthone trong mangostin trong nghién
nghién ctu [9] ctru [5]
OH- 3384 3550-3200 3256
C-Hn 2915 2860-2970 2856- 2952
Dao dong bién dang 1373 1378 1378
cua OH
C=0 1584 1510-1584 1460
C=C lién hgp C=0O 1638 1632-1642 1639
O-CHj3 1434 1470-1430 -
O-H 1434, 1405 1440-1400 -
C-H 1405 1402 -
C-0-C 1231 1232 -
C-0-C 1079 1170-1082 1077
O-H 1107 1108 -
C-0 - 1215, 1060 -
C-H 700-900 700-900 -
C-C 700-650 700-650 -
4. KET LUAN Cuong, Nguyén Tién Dat, Pham Thanh Binh

Pa xac dinh duoc diéu kién chiét tdi uu béng
CoHsOH 96%, ty 1&¢ R/L 1:8 (w/v); 60°C va
thoi gian chiét 1a 24h. Luong cao ming cut tho
chiém 17,21% so v6i bot vo qua kho.

Pi tinh sach dugc cic xanthone bing sic ky
cOt Su dung silicagel véi hi¢u suat thu hoi
xanthone tinh sach dat twong tng 70,11 va
12,06% so v&i khéi lugng cao ming cut tho va
khéi lwong bot vo qua ming cut kho.

Phan tich xac dinh dac trung ciu tric cua din
xuét mangostin bang phd tir ngoai UV-VIS cho
pic hap thu cuc dai ddc trung ctia mangostin 14
242 va 318nm, phi hop véi phd chuin. Két
qua chup phd hong ngoai FT-IR cho nhom
chuc OH" cua phenol, CH, cta vong thom,
C=0 cua vong benzen, C-C lién hop C=0, dao
dong bién dang cua OH" dac trung.
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