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Abstract; In order to improve the content and purity of 8—glucan in the barley bran, the barley bran B-glucan was prepared by

fermentation. Single factor and orthogonal experiments were used to optimize the extraction conditions, and physical and

chemical properties of the 8- glucan which obtained by fermentation were analyzed.The optimal process parameters for the

extraction of barley bran 8—glucan by fermentation method were as follows : Inoculation with 0.05% high active dry yeast, ratio

of material to liquid 1: 6, fermentation temperature 32 °C ,fermentation time 34 h.The yield of B—glucan produced under optimal

conditions was 5.21% +0.02% ,which was increased by 60.8% compared with the traditional water extraction method,and the

purity was 91.21% .The physical and chemical analysis of the barley bran B—glucan extracted by fermentation method was

characterized by monosaccharide composition mainly D—glucose, and its average relative molecular mass was 1.366 x 10°. The

barley bran 8- glucan monosaccharide extracted by water extraction method was consisted of D — arabinose, D — galactose,

D-xylose , D—mannose , D—glucose.It’ s average relative molecular mass was 7.759 x 10°.
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1.1 MR5 s

TAREREE TR s M T R R TR
NP TR R 2T TR R ORI B R A IR
A, JB R 5] ( Saccharomyces cerevisiae ) 2E AN [E] &
75 i 5 B— T SRR E S TGO AT AR LTS R T LR
I LRIER L ToK 2l 5 s iE G250\ =5 4
W GEPE s RERE A U ok E PR Al 2
() A6 22150 A B 2 A5 AR HE BB : D— 2 2L
D-Fj 0% . D— Bl H A b (L5 bl (L- B2 . D-H
BB D-AWE =L &1 Sigma A,

L530 BIES.LoHL  FD50 ¥ R B a5 T MR L e % 2%
BAL WAL A F] 5 UV210 825000000 BT B
YR 22 Fl s HPLC MALLS 3 WA 2% B 45 2 7 5
Waters 2695 7 555 250 AH (4,35 4% . VETEX 70 £L405%
1 ZEE Waters; DMAX-20 HHELAITHMYL L E TA;
1CS2500 B F-{a,3%{Y  Dionex 4\ &) ; SK— GEL % %] 5
B 6 % . G6000PWXL . G4000PWXL ( 7.8 mm X
300 mm) TOSOH,

1.2 ZWAHE

12,1 RPHEIRBOT R L B-H5RME T BRER W]
AT BT 85 - T BR &k N 28 T 0% Ry ik s i 100 H i,
F e Jo5 1 T R ER B M R LA — 22 R Eb in A — 2
HAYK ,58 CHIfk 20 min i BT BRI ILA . THET
TRk U6 Ak R T B R I AN 2% 7 B 5 R,
32 °C, 7K 20 min S#HATIEfb, FESE B R BEZ AT AT H
ORI GIEA T 5 K B 121 °C,20 min™

P ORI A6 W 5 0 AT 0 vE M T R RRIR S i
5] TRAFRIR , B B 5 R ES 3 110 o/min #A79R Y &
[ 2l ) e ol N = S I ] R £ i W B
4000 r/min5.Cr 10 min, IWEE 15, G120 A 3.5 f%
RFRSTHCH 85% M) £, IF T 4 C yKFE DT 2 hE
4 h R DIIEHAT 25 W 0R T4, 15 5 F Bk B 3R
PR G o i BR g— 75 JROMHMEL L E ) i 10 mg/mLL ()
WL, 5% 3G V5, T 45 C/KE R 20 min, TR
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FEEE IS e R AR L, Wh s R 2L i W P I TE TR e,
WU . U8 RS 78 R e = IRAAR R 13, 3
AR R TR R p- RN R . SRR
TR R RIRE -85 °C, FLAS BN 0.95 Pa,
1.2.2 JKIRILIZRECHFRRELE - Kb =% &
FC ST KT R B M A 0 Ak O 1k 5
RIS, T AR SRR b 1:22 7 52 °C F#EL
3 h;4000 r/min B5.0> 10 min JEH_FiERGEE 1.2.1
SCEG T AR BIOKEE B A M o
1.2.3  B-H RS EIE A RITE MRYE NIRRT
WP E g RS A, R 1 mg/mL ) B K
FEBRVE Sh T TRV TREE 1 K SR 4T 145/ pHB.0 19 i
T 22 sy vb , O] 0.1 mol/L B NIRRT W o 1% B— 4
IO UE I R B A 20 .40 .60 .80 100 g/ mL, 51
JHH 2 mL AS[R]R B B— i SRR I WO 4 mL K
ATV ,25 °C /KA 30 min, D) 2 mL 2&48 7K i 4 mL
WIS LT N 25 X RE, 7 545 nm &b 52 W G 1E
W CIH S B—# RBEAR AL S M T R A vy =2.83x
-0.002(R* =0.9966) . X\ sktr y (CFRWSCEE(H,
AR bR x AR - RFE S & (peg/mL) o KRR TIE
JG B B— IR B AR A T 2248 K, Fid Al 1 mg/mL /Y
B BRMHEW, D e W EAE , T35 g— M R &,
LU A0 HE g- i RS R s,

TIRR B MBS (% ) = - M H R 1Y 5t
/T RRER R B SR < 100 (1)

HER B- MR LLE (%) =p-Hw RhEHm AR
B RME BT L/ BT R BEM AR BT 4 x 100 = (2)
1.24 HmHBFEESEAME LU IS E S SR
k% S e ik e 2 8 P R AR E R BE )
0.1 mg/mL (¥R [ B AR HE 7 W72 A7 FH 5 FRE 10 mg
O U= s G250, i1 5 ml95% £ MR, B A
10 mL 85% WA WK , e FZE /K E 45 & 100 mL,
B TAR IR A . B8 S bR T W B 20,
40 .60 .80 .100 wg/mL, 4 5H 1 mL A [m] e J3 26 F o
PRUEETROMN 5 mL 25 ST G250 IR AT, & iR
#E 10 min, DL 1 mL ZE KN 5 mL % 5 i 52 0F
G250 ¥ R as FAXTHE, T 595 nm A SE W OG(E . W
HEEEHE S ENAAHEHE TR y =8.7171x +
0.0225(R* =0.9976) , ¥4 T8 5 1Y B—H SRMR A
WET 2R B 1 mg/mL 19 B— 7] R U, T
REWOGAE , 38 35 P B O B AT T AR R
i

REVREHRL(%) = 5 e dom i
K (3)

125 FADNERSCES [ SEAS S F o B Pt 0.05%
(WERE/ KB g/g) BHREL 125, R IBER [A] 36 h, A 1%
UL 32 °C o WFFEAS ) B A (o 3% P B BRI
PR MR R R TR RE) (3P R (0.019% |
0.03% ,0.05% ,0.07% .0.09% ) KI# Lt (1:3 . 1:4,
1:5.1:6.1:7) &R (28.30.32.34 36 C) &
PEFIA] (6,12 (18 .24 36 42 48 h) 45 PRI 38 X 75 Bk B
BT AT FR A T

12,6 IEZPEAIRSS  HRYE SR D S IR 4 R, e AR
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Table 1  Factors and levels table of orthogonal test
for extracting B—glucan by fermentation method
K- . LE N—
BHELE Rl (%) K BE ] (h)
1 1:4 0.04 34
2 1:5 0.05 36
3 1:6 0.06 38

1.2.7 B-HIRHTTHMME S5 CHR[24-26]
i #f HPSEC-MALLS—-RI B¢ o387 & BEiE UL T2
A AL L RN 1.2.2 S P A5 B Y P AR 09 43
A o A3 NFRE AP RESL 5 mg T 1 mL FEBHAH , i
0.22 pL /7K AH B4 FL AR, b FE 4 Br. S5 56 o
Waters2695 7 55 20 W AH £ 3% {% 7% 2 MALLS | RI
System, TSK — GEL Z %1 #f I 4 1% H G6000PWy, |
G4000PW , BRERA A , #1730 °C, #EFRE & 100 pL, i
BfAHN 0.15 mol/L BYAHER 4N A1 0.05 mol/ L R — &
A (pH =7,0.02% Z A 4M1) , i 0.5 mL/min #4755
BEVERR AT o 8 A BE OGRS i 6 IR I < 35k FH
623.8 nm, & W 2 W PTG B3 ix (dnsde)
0.146 mL/giA73H5 ., f#i  Astra (6.1.1 hit) #4735
PR AT A WS RN 3BT S 80 , THE S T
1.2.8  PAMEHZH BRI E SR FH S R B 32 e (a3
ST T A AR i EAT BB ZH R 2 L FRERL
2 mg FESRIE T 3 mL ¥REESR 2 mol/L Y =FR L2, I
AR, ARG HCETE 110 C s F K% 3 h,
BHIEER, A 3 mL B g, FHESFE 40 C F IR
T,HE 4~5 WU RRE =HFOIWR . F i
FIRE B A K E A 25 mL £, AR v 5 L-
BOME (L LR D- BT R RO\ D- AL A0 . D -2
FLBE D465 . D- A . D- H E2 b . D- bk . D-2p
FLHTE R D— P IE BR VR b5 o T2 58 R T Y ik wp 22 %
R TCS2500 25T (A%, 342 B B 738 e 53 pr 2
&4} Carbo Pac™PA20(3 mm x 150 mm) ,2.5 mmol/L [#J
NaOH 5 A 2li7K A i sl A48, i 7 045 ml/min, |
P 25 L, A8 30 °C, #E47 45 5 el oA o
1.3 BUESH

AT H I E 34T 3 IR, iz A Microsoft
Excel 2003 | Origin 8.0 F1 SPSS 18.0 ¥ ¥g &b F4 4% 14 %+F
SCES BRI TRE B R e HI A R ST (DL P <
0.05 REFAGIFE L) , LI HE +
PRifE2E RN o
2 ZBRE5HW
21 ARBEEABNERKE B-HRERNK
RHIF T

32 FH DU T I R R R ARAR Y B SR A R
R ANE 1, SR A, KBRS g1 R P 1S
RIBORIEE X TR A FE R
G5, A BRER B TP 14 B TR M B 4 b S e LD Sk, DU
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B o v G P B 2 TR AT R e e, B— I R A R
R 4T78% +0.03% 3K ¥Rk 47.53% , A L BUE)
W Tl S R e

5 4 A
/ B B

B-TIFHAFH(%)

B e e e

BT RFEERE R XT - R AR A
Fig.1 Effects of different yeasts
on extraction yield of B—glucan
T ARIRE FREFRIR 2557 B3 (P <0.05) & 2~ 5 [A],
22 REFRDERp-EREEARERIR
22,1 BHAE LL T BREK K2 B — i SROBE 2 OO 1Y 2
Wi AR LG Y B i, B— A SRR I A5 R o i s
T (E 2) BRI LL IR /NI B— 1 SR TG IR S8 70 1 it
B P IS A A UL BE A 1 O 2R EE S 12 S,
B-THEFAE % Iy 4.98% +0.03% , 5 EHA LY 166,
L7451 TC W E VR 57 (P > 0.05) , {H IR 35 i TR
FE 1:3 1:4(P <0.05) , HR A [ AH 26 B BEAS B i,
HETRHA LU AT ) T3 5T (9 i, (LR e R R MR b
AALIG T oK B AR, T EL I TS S Y R A
A PR OB L 125
5.14 A

A
5.0 P

113 124 115 126 107
BRELE
B2 BRR XS B SR 1 fE
Fig2 Effects of ratio of material to liquid
on extraction yield of B—glucan

2.2.2 PR T RRER K2 B ) HROME S OO 1 2
iy AP 0.01% ~0.05% I, B— 1 SRPHAT F PR IE
BEhD(E 3), B 0.05% i, B— T RS RN
4.48% +0.04% , 5FpE N 0.07% .0.09% JC % 1
2254 (P >0.05) B 3w TR &8 0.01% .0.03%
(P <0.05) ,3x /& T 0.05% 4 Fh & & 22 {f % 9 WK
IR BRI, SR B B Fh B B— ) ROPH ik TE AN W AT
B X SR AR 7 B AN, R s PR Fh
0.05% ,

223 RIS TELX T BREK B2 B— 1 SR M R BOSCR 1 52
W RS RN ] SE I, B— A SR Y 55 Se g
JEET (I 4) RIS  36 h i), B— 75 S PEAS
Zh4.88% +0.03% ,5 42 48 h 545 3 ) 2 PR
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Fig.3 Effects of inoculation amount

on extraction yield of B—glucan

ZE57 (P >0.05) (B I 25w TR BEIT A 2 6,12 18
24 h(P <0.05) ., IXJ& i TAERT 18 h PRk R hE %
B, R B il R Gl I A I o i 2T 4E 2R, 51 36 h i)
B ILF-5E 4, N e X 36 h e ddi A PRIk [a] o I
HAE 36 h B8 it GE R I T2 56 2 e PR VAR A 5
WA, UL ERY O WM A SE , MLlE 1 5 22 BRTE By 1Y
AL TR

5.0 1

6 12 18 24 30 36 42 48
IR 1) (h)
K4 At )T B SRR R A5
Fig4 Effects of fermentation time
on extraction yield of B—glucan

2.2.4  RERIR X TFRRER HE B8 SRR BUSCR (195
ma o FEAE R EEREAE 28~36 °C It s, B RIS
TR A FRE(ES) o 7832 CEM4 N3RS
B- T RNEIS R N 4.76% +0.04% ,57E 34 Fl136 C=Z
(] JC f 5 P 22 5% (P > 0.05) , {H . 35 5 T° 28 .30 C
(P <0.05) ,iX 7] G iy I PR 7E 32 °C Bl R PN B0 3%
Bha s, BT IR T B TG I R ) A s KRR I
W 32 °C Ny feili R IR L o

4.85

s al®)

2 30 %2 34 36
KA E(C)

K5 e BEXT B M R M)
Fig.5 Effects of fermentation temperature

on extraction yield of B—glucan
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23 EXRWERSH

HE TR R S, gE— 20 AT IE A2 i, 45 2R UL
22, HHFR 2 M2ESHT AT AN, 52 e IR 2R 5 55 00T S &
B2 [E] > B L > Hefh i, T AR B— 1 SRPER B %
HET 2402 AB,C, , BB IO S 2 2% 14 Sy B iR
Wb 1: 6,38 & 0.05% , REERTIE] 34 h, Jy 2247 0T 4h
RULFE 3, 3 3 WaT LI T, S BR g I SR A
BN = A R HET Sy & AT (] R LY R A, i
SR 2 TR B, A S5 5 5 Ik R A 2%
fF 4528 WOR R B B 71 B B— 1 SR A 1915 557
Y529 5.21% +0.02% AL 17

2 RBELARE B RMEIE IR 50 3R B g 45 R

Table 2 Orthogonal test table and experimental results of

extraction of B—glucan by fermentation method

75 A B C 33 (% )
1 1 1 1 4.42
2 1 2 2 499
3 1 3 3 4.17
4 2 1 2 4.84
5 2 2 3 429
6 2 3 1 491
7 3 1 3 4.54
8 3 2 1 5.25
9 3 3 2 4.68
k, 4527 4.600 4.860
k, 4.680 4.843 4.837
k, 4.823 4.587 4333

= 0.296 0.256 0.527
F®3 FEHSER

Table 3 Analysis of variance

WE W2 P7im AmE  FE FlRAE BEE

B 0132 2 0.503 5.14 .
Befhit 0125 2 0.476 5.14 o
REERTE] 0531 2 2,022 5.14 .

T+ o RORIZ P ZO0 45 2R 152 W 1 25 K (P < 0.01)
# FTRILN R XA R AR5 K- (P <0.05) .

24 REERENB-BEENELSH

241 B-HRWEMMEBRSLAE i TAMES
IR FETEAR T TR B SRR I LR B8 SR AN AR TS B
FROHGE R LR 4, KEEA SN g- R &
SR AR TR IR B B- IR, PAFR
ISR B— I R & IS 5 B AL FR 1Y B R
R B8 SR I HE 70% LA |,

242 B-HEBSTEME A HPSEC- MALLS
—RI BRFHEEMGE 2 Fh oy B3 HURY B— B 4> T &
AT E (K 6) iz FHEOCHK M 25 A1 Astra B4 M1 )5
PS4 Ry KRR B R T T E R
7.759 x 107, 5 3 1" sk R e PR B BBk B2 B i 5B
P2 AR s A R SR HU A B RR B— A R 1 4y
THR 1.366 x 10°  BK R4 RN

2.4.3 BRI AT b i BB 2H
(7)) 5ok $ek g- R A A (I 8) Rk
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Table 4  B—glucan retention, purity

and protein clearance rate after activated carbon adsorption

B-HIRME p-HEME  EAR

B B Cpee s R

D Po=N 17
Jrik Fa(%) (%) (%) (%)
8 [ i 5.12
Y 87.54 91.21 97.81
KRHER WHE  0.112
R 20.19
K 70.20 88.58 78.60
MR s 4
0.000030-
0.000025 -
5 0.000020-
% 0.000015 -

= 0.000010-
0.000005
0.000000 1

0 10 20 30 40 50 60 70
L2 B ] [17) (min)
K6 PIRMEEUCT 1T EI0) p- B HPSCE 1%
Fig.6 HPSCE profile of B—glucan
obtained by two extraction methods
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B R p- A R 2y D- i AL K &
D—AHE
180
150

100
Q 11
]

1 10|
! 4
Bhs6 Tg
| RS AR
-20

0.0 10.0 20.0 30.0 42.1
HF 1) (min)
(&S IR R R 5N
Fig.7 Standard monosaccharide composition
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Fig.8 Composition of the 8- glucan
monosaccharide by water extraction
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Fig.9 Composition of the B-glucan
monosaccharide by fermentation extraction
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