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Extraction of polysaccharide from germinated brown rice by aqueous

two-phase system and research of its antioxidant activity
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Abstract; The polysaccharide was extracted by the ultrasonic-assisted
aqueous two-phase technology from germinated brown rice. The
phase separation ability of different in PEG/(NH,),SO, system was
studied according to the polysaccharide yield. The yield of polysac-
charide substance of germinated brown rice was determined by or-
thogonal experiment. The optimum process conditions were deter-
mined. Results were showed as follows: the mass fraction of
PEG6000 was 15.7%, the mass fraction of ammonium sulfate was
14.8% and extraction time was 40 min. The yield of polysaccharide
substance from germinated brown rice was 81.07% in the optimum
conditions. Morever, the anti-oxidation of polysaccharide substance

from germinated brown rice were studied by methods of DPPH, py-
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rogallol autoxidation and phenanthroline. The results showed that
the polysaccharide of brown rice had stronger antioxidant effect to
DPPH, ultra oxygen anion and hydroxyl radicals.

Keywords: Germinated brown rice; polysaccharide; ultrasonic; two-

phase extraction; antioxidant activity
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R HRE A M BRI R HEAT LA I 0 2 B B A AL M 2R AT
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1.3 R HE
1.3.1 KK BAVLEBRREAI A FREK, LR 5
A 1 ORORL N % 0T B RE R T 258 F oK iRt 2 b L 355
SEERFERE b A8 1H R E R A P AT R 2GR 30 C LR
98% & ZF 24 O™, 80 C R T M4 P K i 30 min J5,
55 CHE AL T, M B e 0 (80 HD #5 H
1.3.2 BAESENE  RAEBHRRED .
1.3.3  BUKHZERA R & BORFRAR 10.0 g imA
ZRIMOKBI I 10 10 (g/mL), 75 ) % 500 W i
25 min"? GBARE 50 C, ¥ HEEIR,3 000 r/min 5.0
20 min, U B IE R - ZZIBKERZE 1000 mL.ffH . BHEFEK
55 B R R HORE 20 mL, R — 22 JiT i 9 PEG, % fi# )5 FR U
[FR R . IR G IR G . 7 & 40 min, M50 EF
FHAARFL, 620 nm TR L 153 22 0 7E AS R BUK A IR &
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RK .
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K——R ZFRE K Z Wi 7 PEG/ i B2 B W5 A8 14 2 b 19 43 Iic

FHG
R— P FHERZIL;
Y Z R LA AL
C,—— FAI A B W B, mg/ml;
C,— FARP ZHE BT R , mg/mL;
V.— LAE, mL;
V,—— F A, mL,
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1.3.4  RIFHKRZHHRE R

(1) PEG 43 F i it : K 2F KK Z B3R UK 20 mL, i @2
Ao 5.0 g, 4y B A 4.0 g PEG2000, PEG4000,
PEG6000,PEG8000,PEG10000, JE i WK 401K 2 . F 43 1 I
S ZER 40 min, A SE ARG 0 S BN AR TR B R 3
Bk 2R,

(2) PEG iS4 : & ZFHE K 2 W3R BOK 20 mL, % BR B
N 5.0 g, PEG6000 ¥ il & 4> % 24 3.0,3.5,4.0,4.5,
5.0 g, B BUBOK AR & . F 40 W 3 P FE IR 40 min, 434 58
A JE il BN AR RO R ZERE R T 25 5

(3) il TR B W% n &« R ZF BE K 2 B $ UK 20 mL,
PEG6000 %M 4.0 g, B B % Vs 8 4> 31k 3.0,4.0,5.0,
6.0,7.0 g, JEBUK AR A& FR . T 43 W I 3 A A B 40 min, 43
ATE A SR AR DR R SRR th 2 M A5 %

(4) ZEIUAS )« & SR OK 2 MR IO 20 mL , B R & VR
# 5.0 g, PEG6000 ¥R Nt 4.0 g, JE BOBUK AR 1 & T 40 W
Sk AE R 20,30,40,50,60 min, 4AR5E 4R L idsk B R AR
L BIFGE R 2R oK T 2 AR R
1.3.5  REFREK ZHHUE AL R I 2

(1) DPPH - W BRF M0 . 2 fscwk (23], #%20 (4) 3t
% DPPH - iR % D.
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A 25 HEWE

A ——Z W R ROGAH 5

A Z B O BRI B

(2) HEBIE T (O DV ERARMNE : 2 MICER[24 ], 1%
HKOOHH O, WkRE A,

AA, — AA
A =—-—X100% , 5
AA, % 5

s o
A—O; HBRR, %
AA, = HE RO
AA——ZWERE T ROGAE .
(3) BAEEHEC O E RN 2 . 2 MCHk[25],
A 65 - OH ERRE E,
Ap — Ay
Ax —Agn
A
E—— « OH iEBR%E, %
A —— ZWEFERROGE 5
A —RI B R BOGE
A P05 I IOGAE
2 SRS
2.1 HEEEREHEZLH
HEER e WL 1.

E = X 100% (6)
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Figure 1 The standard curve of glucose
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Figure 2 The correlation of partition coefficient K and

PEG molecular weight
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Figure 4 The correlation of polysaccharides yield and

PEG molecular weight
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R ECR  BiE PEG AX 43 1 BT i 1 38 O UK AR 2 B2 1
K AR 5 43 7 4 2 ) BELAS P F 38 ™, 280 K 2 B0k
34 J5 W k4 e, 78 PEG6000 4b 45 % K {f A 1%, PEG6000
HFIF LR R L& BR R 75.27%,

2.2.2 PEG UM X K 8k Z R R0 m KRR
o Z2 B AE N [RDBUK AE AR 2 b A P A A R
& 5~7,

B & 5~7 AT A, B G PEG ¥R b i 3 b, bR AH R R
Ho R ZZ A BEAS L 1 43 BE 7 20 KO0 52 30 B S Y 2 1 S U
e, 2 R L 22 B A RS SR I A RE 9B A ORTE PEG
IR S 15.7 Y0 i P K AH (65.03 %) , 4k 223 i PEG
TR B2 T B0 VRN R BEAR K, 45 A T O AR R AN R B
It H 2RI IR AR, 5 TR #5510 56 25 SR AR .
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2.2.3 FREREETRINE M R FREK Z RN m KRR
K L BEAE R [RDRUK A A R b A R AR R
& 8~10,

m1 P 8~ 10 A1, B R 4 A T o o b T R AR R G R 4
i R B0 5 R R L 2 2 500 A I T R e S o ) 6 2
PRSI 48 05 U A A s VRN RE S 14,8 Yo I L 4 L AR B IR KL T
A ARRR B SR R (E N S B AE R R R 20.6 004k . H UL L £
B 2 QLB T A5 22 HEAT R RS LS TR 7 B IR 4 TR SRy
14.8 %0 4bF 5 KAA (73.25 %) . 25 F& B BUK M Ak 5 Hh 6 BR 52
TSI A AR, 4 v B R BN T R L B2 0 PEG Ry IRl
T P BR R R TR I Ry 14.8 %%,
2.2.4  FEBUR R X R ZEREOR 2B R KRk T
ZREAEA T BK AR R R P L AR A A R
11~13,

AP 11~ 13 AT 0, I i) R 280 T AN XK AR 75 R A2
2 NN ol N R 2 1 B N R G R R
TR DR AELAE Ak W BE AN 2 B TR B ZE 40 min Bl 28
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Figure 8 The correlation of partition coefficient K and

concentration of ammonium sulfate
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Figure 9 The correlation of volume ratio and concentration
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Figure 10 The correlation of polysaccharides yield and
concentration of ammonium sulfate
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PEG 73 1 > i B8 # BT it 7 ¥ > PEG [t 7 43 %0 > & i)
M. IF38 3 & M4l & A, B, C, Dy, Bl ¥ F§ PEG6000,
PEG6000 %% Il 15.7 % . i MR % V8 Jin it 14.8 %6 . 2 T i )
40 min, FEPLAAAF T HATHIE 56, B 3 W WA T E,
E2 I E ST RINUSON
2.4 RERASHERELFNE
2.4.1 DPPH L& K FREK ZHEPLE Y RHFERKZ
WiVR ¥ 5 DPPH - (7B KR ILE 14,



EBEFETH

X g KA - R 2 K 2 M SR AR 28 BT Al B HEA0 4 e v 1k

®1 EX&EHAR

Table 1 Orthogonal array design
. A PEG B PEG Jfi C i FR 5% Jo D ZE Bk
e o> Fa 580 % wAE/ % ] /min
1 4 000 14.3 11.5 30
2 6 000 15.7 14.8 40
3 8 000 17.2 17.8 50

x2 ZERBEGAACERKBERSDIN
Table 2 Experimental design and results of polysaccharide

from germinated brown rice

K5 A B C D /%
1 1 1 1 1 63.86
2 1 2 2 2 69.30
3 1 3 3 3 63.50
4 2 1 2 3 77.03
5 2 2 3 1 76.25
6 2 3 1 2 74.63
7 3 1 3 2 65.76
8 3 2 1 3 68.53
9 3 3 2 1 67.05
k 0.642  0.677  0.675  0.677
ks 0.726  0.676  0.680  0.679
ks 0.664  0.679  0.677  0.676
R 0.084 0.002 0.005 0.002
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Scavenging effect of polysaccharide from germi-

nated brown rice by DPPH ¢« method

Figure 14

i Pl 14 W1, DPPH » 43 B A6 Bl A & 3 RE K 2 0 ik 8
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. DPPH - {§ %53 81.85% , UM R HF R K ZHEA R
4119 DPPH « W BRIG M.
2,42 APOR =T B AL E R RO Z R AE A R
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& 15,

& 15 7T, 2285 VR 1 <<0.3 mg/mL i, %8 A 5 8 7
B F 3 1 3 B RE 1 SRR RRAE 55 0 A2 A L Z IR Ak B R 2 b
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Bk ZE Rk Z B X8 A e 7 B AR A B R E A .

801
701

601 o—o—/
50
40
301
201
10+

0().0 01 02 03 04 05 06 07

B bk 2
Sample concentration/(mg + mL™)
B15 $HAALBANBTAGAFTRGXZ

Figure 15
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Figure 16 Scavenging effect of polysaccharide from germi-

nated brown rice by ¢« OH method
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T2 30 T R P B LK A vk ZE BUR R R 20 a4 T
C4 A R B PEG6000, PEG6000 ¥ in & 15.7 % . B g %
W 14.8% Z AT [A] 40 min, 4T £ B %R
81.07% . LU A 7 80 vl A7, W) DAl — 25 {4k XK A8 1) 4
43 A4S SR T i 1 R ZERE KR 2

RIEFRER Z 0 BA B 0 BT &AL/ A 4F DPPH B
F B UL KR B AT R R A A B 81.85% .
68.77%,53.00% . & %Rt K ZHE AT LAE oy — Ff R A7 9 50 &
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