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PHAN LAP GEL POLYSACCHARIDE
TU VO QUA SAU RIENG DURIO ZIBETHINUS

® LE THI NGOC HANH - NGUYEN HUY HOANG - PHUNG TH| HONG NHUNG
- NGUYEN NGOC HOA - NGUYEN THI TRUC LAM - POAN TH| MINH PHUONG

TOM TAT:

Nghién cttu dudc thyc hién nhiim phan 14p gel polysaccharide trong vé qua sau riéng, mot loai
qué duge trong phd bi€n, c6 gid tri kinh & cao, nhung chua khai thdc hét gid tri qua khi chii yéu
chi st dung phin thit qua. Thyc nghiém cho thdy di€u kién trich ly t5i uu trong dung mdi nudc
véi ti 18 1:30, nhiét do trich 1a 100 + 1°C trong 2 gid, gel polysaccharide dugc tich ra khdi nén
mau biing ethanol. S&n pham polysaccharide sau qud trinh tinh ché€ dugc xdc dinh cdc thong sd,
tinh chat cho k&t qua vé& do tinh khiét 76.5 + 2.9%; tdng ham lugng polyphenol 14.29 + 0.21

mg/g; khd ning khdng oxi h6a 445.6 + 2.4 mg/L.

T khéa: v6 qua siu riéng, polysaccharide gel, gid tri kinh t€.

1. Dt van dé

Nganh nong nghiép Viét Nam von chi€ém ti
trong cao trong nén kinh t€, bén canh san lugng gao
ludn ding trong nhém xudt khau nhi€u nhat thé&
gidi, Viét Nam con phat tri€n trong ciy in qua véi
s0 lugng 16n va phong phd vé chiing loai. La mot
trong cdc loai cdy dn qué c6 gid tri kinh t€ cao, sau
riéeng dang ngay cang phd bién va dudc tiéu thy
nhiéu khéng chi thi trudng trong nudc, ma con cho
xuft khdu. SAu riéng, Durio, 1a mot chi thuc vit
thuéc ho Cim quy (Malvaceae), hién c6 30 loai
dudc nhén dién. trong d6 khodng 9 loai ¢6 qud an
dudc, Durio zibethinus 13 loai c¢é mit nhiéu nhat
trén thi trudng. Khu vyc phin b3 cla siu riéng
thudc cdc nudc Pong Nam A, trong d6 c6 Viét
Nam. Ngoai viéc st dung truc ti€p phan thit qua,
sAu riéng con duge ché bi€n thanh nhiéu mén an
nhu kem, keo, mut,...

Tuy nhién, chi mdt phin ba qua sau riéng c6 thé
in dugc, hai phin ba con lai trd thanh chat thai.
Lugng chat thai nay thudng dugc chon 1dp hodc dot
ma khong quan tim dnh hudng d&€n moi trudng
xung quanh, gy 6 nhiém moi trudng'. Viéc tich t
chat thdi trong moi trudng da ning cao nhan thitc

ctia cong ddng, do d6 c6 mot s& nghién ciu clia cdc
nha khoa hoc & Thdi Lan, nu6c ditng dau th€ gidi
vé xuat khiu siu riéng, dugc thuc hién dé phan lap
gel polysaccharide (PG) tir vo qua.

Polysaccharide sau phin 1dp dugc Gng dung
nhiéu trong ch& phdm céc san pham thyc phim, m§
phim va dugc pham véi cdc tic dung doi v6i da, hé
tiéu héa va kha ning khéng khuin>3. § Viét Nam,
viéc phan lap polysaccharide tif cdc ngudn ty nhién
ciing da dugc thyc hién trén nhidu doi tigng mau
kh4c nhau nhu linh chi, nim, tdo, rong niu,... nhung
chwa c¢6 nghién citu nio thuc hién trén vd qua sdu
riéng. Cdc diéu kién phan lap polysacchride di
dugc khdo sat trong nghién cifu nay, dong thdi cdc
tinh chdt ctia san phim ciling dugc xdc dinh nhim
dinh huéng kha ning ing dung trong cic sin phim
cu thé, tan dung ngudn thai vo, ting gia tri s dung
clia qua va gidm tdc ddng d€n mdi trudng.

2. Nguyén liéu va phuong phap nghién citu

2.1. Nguyén lieu

2.1.1. Héa chdt, thiét bi

Ethanol (96%, Viét Nam), acid sulfuric (98%,
Viét Nam), D(+)-glucose (99,8%, Pic), acid citric
(99,5%, Trung Qudc), phenol (99%, Trung Qudc),
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Bovine serum albumin (98%, Pic), Folin-Ciocalteu
(buc), copper sulfate (99%, Trung Qudc), acid
ascorbic (99%, Trung Quoc), sodium carbonate
(99%, Trung Qudc), sodium hydroxide (99%, Trung
Qudc), potassium bromide (diing do phé IR, Biic),
1,1-diphenyl-2-picrylhydrazyl (DPPH) dugc cung
cip bdi hiing Fisher, My, potassium sodium tartrate
(99%, Trung Qudc), sodium hydroxide (96%, Trung
Qudc), trichloroacid (99%, Trung Qudc). Céc hoa
chdtdéu dat dang tinh khiét phan tich.

Can phin tich 4 s6; t say; b€p dun; may ly tim;
mdy khudy tir; may do pH; bé &n nhiét; mdy quang
phd UV-VIS, mdy quang phd chuyén ddi hdng
ngoai FT-IR.

2.1.2. Xit ¥ v6 qud sdu rieng

V4 quéd siu riéng dudc thu nhan tai cho dia
phuong, thu¢c phudng Son Ky, quin Tan Phi,
thudc loai sau riéng Thdi. Thdi di€m thu nhan vio
khoang giira thang 8/2019, lya chon qua siu riéng
theo sy dong déu vé kich thuéc véi khdi lugng trung
binh 2.0 + 0.5 kg, ddng déu vé& mau sic va khong bi
khuy&t tat. Phan thit va hat qud dugc tich thii cong,
vo duge cdt thanh nhitng mi€ng nhé, day khodng
0.5 cm, sdy & 60 = 5°C cho d&n khi dat dudc trong
lugng khdng ddi. V4 kho duge xay thanh bot, déng
261 trong tii nhya va bdo qudn trong binh hit &m
dén khi thuc nghiém.

2.2. Phuong phdp nghién ciiu

2.2.1. Chiét polysaccharide (Hinh 1)

B0t v sdu riéng dudge ngam trong dung méi nudc
v6i ti 1é 1:30 (g:mL), G & nhiét do 100°C trong 120
phat. Lam ngudi hdn hgp xudng nhiét do phong, loc
thu dich loc. Phan ba dugc giit lai tiép tuc chiét
tuong tw nhu trén, thu lai toan b dich loc, ¢b can
trén bép cdch thily d&n khi con khoang 100 mL.
Phin dich ndy dugc ly tam, thu 16p dung dich phia
trén cho vao c¢oc thay tinh, thém 50 mL ethanol, day
bing mang boc thuc pham va 0 & 4°C trong tim gid.
Luc nay phan gel polysaccharide di dugc hinh
thanh, loc 18y phin tda, phan dich loc ti€p tuc thue
hién tia polysaccharide. Toan b tia thu dugc dem
sdy & 50°C trong 12 gid thu dudec bot
polysaccharide*®. Cac diéu kién tao tia déu di dugc
khdo sat dé c6 thé thu dugc hiéu suat cao nhat. K&t
qua duge phéan tich trén phin mém excel d€ xic
dinh murc d§ khéc biét gitra cac tap gid tri khao sat.

2.2.2. Binh tinh polysaccharide

Mau bot polysaccharide sau siy dudc nghién
min, chifa trong tii nhya va bao quén trong binh hit
am. D€ dinh tinh cdc thanh phin ¢ trong sin
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Hinh 1: Qui tinh chiét polysaccharide gel
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phﬁm, mot lugng mau phit hgp duge nghién min véi
KBr va ép vién. Thyc hién qua trinh do quang phé
chuyén ddi hong ngoai FT-IR trong khodng budc
s6ng 4000cm d&€n 400cm’ v6i do phan gidi 4em'e.

2.2.3. Binh ltgng polysaccharide tong

Ham lugng polysaccharide dugc xdc dinh
thong qua tong ham lugng carbohydrate bing
phudng phdp phesul’. Thdy phan mau bing acid
sulfuric ddm ddc va 1én mau bing dung dich
phenol 6% trong ethanol. Pong thdi xiy dung
dudng chuin véi D(+)-glucose ¢6 ndng do tir 6.5
dén 90.0 ug/mL. Po hap thu clia cdc dung dich
dugc do § budc séng 486 nm.

2.2.4. Xdc dinh thanh phan monosaccharide

Thiy phian mau polysaccharide trong H,SO,
72%, loai tap biang TCA, trung hoa, loc cin vi loc
qua mang loc 0.22 um d€ tiém vao mdy sic ky (Hé
thong HPLC-1290 hing Agilent diu do RID
(G1362A); ¢6t Aminex HPX-87H hing Bio-Rad:
t6c do dong 0.3 mL/min; nhiét dd cot: 40°C; thé tich
tiém: 20uL; pha dong H,SO, 5 mM)®.
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2.2.5. Xdc dinh tinh chdt ciia polysacchride phan
ldp duoc

Cic tinh chat clia polysacchride phan lap dugc
xdc dinh bao gébm: d6 4m (sdy & nhiét do 100 =
5°C), tdng ham lugng khodng (nung & nhiét do 500
+ 10°C), tong ham lugng polyphenol, tong ham
lugng protein va kha ning khdng oxi héa. Cu thé
nhu sau:

- Téng ham ligng polyphenol

Téng ham lugng polyphenol trong mau dugc
xéc dinh theo phuong phap Folin Ciocalteu®. Miu
tic dung v6i thudc thd Folin Ciocalteu dang
thuong pham, thém dung dich sodium carbonate
lam mdi trudng sau khi d€ trong t8i 5 phit. Ti€p
tuc d€ yén 30 phiit trong t6i va do do hap thu tai
budc séng 650 nm. Thyc hién qui trinh tWdng ty
v6i loat dung dich chudn acid gallic ¢6 nong dd tir
0.25 d&€n 7.50 pg/mL.

- Khd nang khdng oxi héa

Phuong phap bit goc tuw do DPPH duge st dung
lam cd s& d€ xac dinh kha ning khdng oxi héa cia
mau polysaccharide thanh phim. Mau dugc chudn
bi & cdc ndng do 50, 100, 200, 500, 800 pg/mL,
thém thuéc thit DPPH, G t6i va do do hép thu & budce
séng 517 nm. St dung acid ascorbic 1am chat ddi
ching duong. Xdc dinh gia tri ICs, clia mau phan
tich, so sdnh vdi gia tri ICs, ciia acid ascorbic *°.

- Ham lugng protein

Thong s nay duge xdc dinh theo phudng phép
Lowry céi tién''. Dung dich chita mau téc dung véi
dung dich copper sulfate trong moi trudng ki€m vdi
su ¢6 mit clia potassium sodium tartrate, mau cla
dung dich dugc tang cudng khi thém vao dung dich
Folin Ciocalteu. Po d6 hap thu ctia dung dich & 730
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nm sau khi @& phan ¢ng x4y ra hoan toan trong 30
phit & nhiét do phong. Thuc hién tuong tu v6i ddy
chuén dua trén bovine serum albumin & ndng do tir
40 d&n 200 pg/mL.

2.2.6. Xut Iy s6'liéu

S6 liéu dudc trinh bay theo gid tri trung binh
+ khodng tin cdy, st dung phidn mém excel x{t 1y
s6 liéu d€ chi ra sy khdc nhau vé mit thdng ké
vdip<0.05.

3.Ké&t qua va thao luan

3.1. Anh hubng cdc diéu kign chiét dén hi¢u
sudt chiét polysaccharide

Dung méi sif dung trong qua trinh ngdm chiét
polysaccharide 1 nuéc. Céc y€u t6 dnh hudng duge
khdo sdt bao gdm: pH (thay ddi bdi acid citric), tf 1€
giita miu va dung mdi, nhiét do chiét, thdi gian
chiét. Thong s6 khao sét 1a hiéu suat chiét (lugng
polysaccharide thu dugc trén 100 g miu kho). Két
qua dugc bi€u dién theo Hinh 2.

K&t qua so sanh gid tri trung binh cho thay ¢6 sy
khéc nhau vé mat thong ké vé hiéu suat chi€t & cdc
diéu kién pH khac nhau. Hiéu suat chi€t cao nhat
tai pH 2.5 véi gid tri trung binh 7.18% va thap nhat
tai pH 6.5 v6i gid tri trung binh 6.96%. Tuy nhién,
d6 chénh léch giita cdc két qua khdng 16n, hon nita
muc dich ctia nghién cdu nhiim gidm thiéu tic dong
dén méi trudng, vay nén dung mdi nude & pH 6.5
vin dugc chon 1am dung méi s dung trong qué
trinh phan l4p, gin véi pH cda nudc cit. Puge xem
1a dung moi xanh, nuéc da va dang dugc dung thay
the din cho cdc dung méi hitu co doc hai. Trong
nghién cfu cua Xionggang Xi va cong sy (2010),
ciing da chi ra dung méi st dung phan lap PG la
nudc trén doi tugng mAu la tra xanh 7.
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du sulit (%)
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Vé dnh hudng clia lvgng dung moi dén kha ning
chi€t, k&t qua cho thdy hiéu suit chiét ting theo ti
1& dung moi tang. G cdc tf 1é gilfa nguyén liéu va
dung moi 1:30, 1:40 khong khdc biét vé mit thdng
ké nhung cdc ti 1& nay khdc biét véi cdc ti 1& con lai.
Do d6, d€ giam thiéu lugng dung mdi st dung, mit
khdc thu dugc hiéu suit chiét cao, nén ti 1& 1:30
dugc lya chon.

Theo nghién citu cia Hokputsa, S. va cong su
(2004), polysacchride dudc tach ra khoi bot vo sau
riéng & nhiét dd 90 - 100°C, diéu nay cling dudc bio
cdo trong nghién cifu cia Chansiripornchai, P. va
cong su (2012)**. Thyc nghiém ciing cho thiy két
qua hiéu suat chiét ¢ cic nhiét do 85, 90, 95 va
100°C (+ 1°C) ¢6 sy khac biét rd rét. V4i nhiét do
100 + 1°C, hiéu suat chié€t trung binh dat 10.71%.
Do d6. trong nghién ctu nay, qud trinh tdch
polysaccharide dudgc thuc hién 3 nhiét do 100 = 1°C
khi ti€n hanh khdo sit cic yéu to khdc.

K&t qua so sdnh gid tri trung binh cho thay sy
khdc nhau ¢6 y nghia thong ké vé hiéu suat chiét
tir cdc thoi gian ngdm chi€t khdc nhau. Khi ting
thdi gian chi€t thi hiéu sua't clia qud trinh phan lap
PG tir v4 qua siu riéng c¢6 xu hudng ting theo. Khi
tang thdi gian chi€t tr 30 phdt 1én 90 phiit va sau
d6 1a 120 phdt thi hiéu suat phin lip ting tir
7.22% 1én 10.63% va sau d6 la 12.60%. Tuy
nhién, khi ting thdi gian chiét 1én 150 phiit thi
hiéu sudt chi€t it thay d&i va khong khdc biét so
vdi khi chi€t ¢ 120 phit. Do d6, thdi gian ngdm
chi€t phu hgp cho qud trinh phan 1ap 1a 120 phit.

3.2. Pinh tinh san phdm polysaccharide

K&t qua do FT-IR ctia mau polysaccharide phin
1ap dudc biéu dién trong Hinh 3.
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PhS hdng ngoai trong dai séng 4000cm™ dé&n
400cm™! vdi do phan gidi 4dem™' da dude st dung dé
phin tich dir liéu. Hinh 3 cho thdy mau phan lap tir
vd slu riéng c6 cdc peak dac trung cla
polysaccharide. Tin hi¢u & 3425.52 cm' chi ra su c6
mit cta lién két —~OH®. Tin hiéu quan sat dudc
2938.46 cm’! tuong tng vdi dao dong cla nhém
C-H . C6 sy hién dién clia lién két C=0 tai budc
séng 1737.37cm' 12, Hai dinh hdp thu riéng biét, tai
bude séng 1620.81 va 1420.0lcm’’, cho thdy su
hién dién cta uronic acids. C6 mot lugng sulphate
esters, S=0, hién dién trong miu thé hién qua peak
tai budc séng 1249.71cm. Peak hdp thu & 1092.08
va 1028.63cm chi ra ring polysaccharide chita
lugng vét a-glucose 3.

3.3. Dinh lugng sdn phdm polysaccharide

3.3.1. Xdc dinh ham lugng polysaccharide thong
qua ham luong glucose (Bdang 1)

K&t qud cho thay ham Iugng polysacchride (%)
trong mau tich dugc tr v4 sdu riéng dat 76.5%. Ty
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BAng 1. Ham lugng polysacchride (%)
trong méau
n 1 2 3
Ham luong (%) 75.3 | 776 | 765

l |
76.5+29

} Ham lugng trung binh £ ¢ (%)

lé nay tiong dong v6i két qud dat dugc trong
nghién cifu clia tic gid Vo Hoai Bic va cdng sy
(2018), khi thuc hién phén ldp polysaccharide tir
cdy thudc xudn hoa di thu dugc ham lugng
polysaccharide (%) 1a 77.8 .

3.3.2. Xdc dinh thanh phdn monosaccharide
trong sdn phdm polysaccharide tdch duge

Thianh phin monosaccharide duge xdc dinh
trén hé thdng may HPLC. Mot s6 loai dudng don
dugc khdo sdt bao gdm glucose, fructose, xylose
va mantose °. K&t qua phan tich cho thiy c6 sy
hién dién cia 3 loai monosaccharide c6 trong mau
polysaccharide. Cdc monosaccharide lan luot 12
xylose (thoi gian luu 1a 14.803 phiit); glucose (thdi
gian luu 12 17.932 phit); mantose (thdi gian luu 1a
19.162 phit). Trong d6, mantose ¢6 thanh phan
cao nhat, 14.5% so véi mau bot vé kho, ti€p dé 1a
glucose v6i thinh phan la 6.25%. Xylose c6 hién
dién nhung v6i lugng vo cling nhd va khong thdy
su hién dién cta fructose. K&t qud ¢6 sy khdc biét
véi nghién cifu cia Sanya Hokputsa va cong su.
Trong nghién citu d6, cdc tdc gia thuc hién viéc
thiy phan polysacchride thu nhan dudc tir vo qua
sau riéng bing HCI 4M trong dung m6i methanol
khan nuéc & 80°C trong 24 gid, cic
monosaccharide dugc xdc dinh bing sic ky khi.
Vi qud trinh thiy phin va phuong phap phén tich
khdc nhau di tao ra cac két qué khdc nhau gitta
cdc nghién cttu.

3.4. Cdc tinh chdt ciia san phdm polysaccharide

3.4.1. Téng ham lugng polyphenol

Dua vio diy chudn ctia acid gallic va tin hiéu do
clia mau theo phuong phdp Folin Ciocalteu?, tong
ham lwgng polyphenol c6 trong mau
polysaccharide thu nhan dugc tif vo sauriéng c6 gid
tri 14.29 mg/g so v6i bot vo kho.

Trong mdt nghién ctu cia Muhtadi va cOng su
(2019), tdng ham lugng polyphenol dugce xdc dinh
trong cao nuéc ctia vé sau riéng Monthong 1a

Loi cam on:

143.34 mg/g's, twong tng vdi 12.23 mg/g trong miu
khd. Polysaccharide 1a sin phdm thu dugc khi thyc
hién qud trinh ngam chiét trong nudc, do d6 k€t qua
14.29 mg/g c6 sy tuong ddong vdi nghién cdu trén.

Ham lugng polyphenol cao c6 thé gitip cho miu
polysaccharide thu nhan dugc ¢6 kha niang khing
oxi héa.

3.4.2. Khd ndng khdng oxi héa

Kha ning khdng oxi héa cia polysaccharide
thanh phdm dugc khio sit theo phuong phap bit
g6c tv do DPPH véi acid ascorbic lam chat déi
chitng duong. K&t qud cho thdy miu c6 gid tri ICs,
1a 445.6 pg/mL, tuong ing vdi khodng 3.54 mg/mL
d6i v6i vo qua, trong khi chat doi chitng dudng c6
gid tri ICsy 1a 17,38 pg/mL. K&t qud nay thip hon
nhiéu so vdi nghién cdu clia Muhtadi va cong su,
gid tri ICs, d0i v6i v qué siu riéng Monthong 1a
28.83 mg/mL'®. Didu ndy chitng t6 kha ning khing
oxihda ctia san pham polysaccharide khong cao.

3.4.3. Tong ham lugng protein

Theo phuong phap Lowry cii ti€n'!, tdng ham
lugng protein dugc tinh dya trén dudng chuin cia
bovine serum albumin, k&t qud x4c dinh la 0.0751
g/g mau polysaccharide thu nhan dugc. Ham lugng
protein 1a mot trong céc gid tri xdc dinh do tinh sach
cda sin phdm. Ham lugng protein c6 th€ bi anh
hudng b&i su ¢6 mit ctia dudng khi trong sdn phdm
do cd ch& phan tng 1a qué trinh kht dong c6 trong
thudc thd. Tuy nhién, v6i két qué nay, ham Iugng
protein trong mau khong ddng ké.

4.Ké&t ludn

Céc k&t qua chia nghién cttu da cho thdy trién
vong trong viéc tan thu ngudn thai tr vé qud sdu
riéng dé thu nhan polysaccharide thd, c¢6 dac tinh
twdng tu nhu polysacchride thu nhan tir cac ngudn
nhu nim, rong tio,.. Diéu nay lam ting gid tri vé
mat kinh t&€ va gidm thi€u 6 nhiém khi d€ vo sdu
riéng tv phan hiy ngoai mdi trudng. Hodc ti€p tuc
thu nhan pectin tr polysaccharide, mot san phim
thudng pham thudng dugc diing trong thyc phim.
Nghién citu nay ciing cin c¢6 nhitng budc khdo sit
ti€p theo d€ céi thién cdc tinh chit cda sin phdm
thu dudc vi cac tinh chdt nay thay d6i theo cc diéu
kién s& dung trong qué trinh ¢6 14p va tinh ché, tix
d6 c6 dinh huéng 4p dung trong cdc san phim cu
thé phuc vu cho d&i song m

Nhém tdc gid xin giti loi cam on dén Trudong Pai hoc Cong nghiép Thuc phdm Thanh phd Ho Chi

Minh da hé tro kinh phi cho nghién citu nay.
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ABSTRACT:

This work is to isolate the polysaccharide gel in durian peel, a popularly grown fruit with high
economic value. The work’s experiments indicate that the optimal extraction conditions in
aqueous solvent are the ratio of aqueous solvent at 1:30, the extraction temperature at 100 + 1°C
for 2 hours. The polysaccharide gel is separated from the sample matrix by ethanol. After the
purification process, the polysaccharide gel has the purity of 76.5 = 2.9%, the total polyphenol
content of 14,29 +(0.21 mg/g and the antioxidant capacity of 445.6 +2.4 mg/L.
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