Vol.28 No.3
Feb. 2012

R I 8B EH
Transactions of the CSAE

wosE HE3IM
278 2012 £E 2R

BEBESBALEERPKEERRAYE
Ik, FRE HRA, Fag "

(1. HFERVAEEARSE5TEY%R, 5% 266109; 2. LRELEMFAH, FH 266100)

B OE HEEEERPABREEESE (SDF) MHRS B[a R, EREENEHYE, XATRBRESF
BB UL R R AL B FR R Rt 44, X SDF REUEATEEN B, R ERYW. EH PS-30 RoUE, £EN
% 0.08 MPa. LA 1 © 75g/mL. BEH 30CH, HHANEEHEE. Heh, BUERAS 1272 L (m>h). SDF
BEXH 67.56%, JEIEMLE (NSP) HIFE S H 49.85%E 5 9 92.36%, BAMRES M 5.53%[&F 0.92%. S5

BRI LR, IS Eah b Sk BN A ER AL AN, AR ARABERFMA.

doi: 10.3969/j.issn.1002-6819.2012.03.048
fhES#S: TS255.1 iR E: A

TEHS: 1002-6819(2012)-03-0278-05

FitrF, Tl HEH, ¥ BEESEGEEERPKRBEERAME]. RUTEFE, 2012, 28(3): 278—282.
Wang Shiging, Yu Lina, Yang Qingli, et al. Purification of water soluble dietary fiber (SDF) from peanut hull using
ultrafiltration[J]. Transactions of the CSAE, 2012, 28(3): 278 —282. (in Chinese with English abstract)

0 51 &

FEE L (dietary fiber, DF) A FBARBEAE . Lo IfL
BEHERSENEE AN, DF M W KEERL
% (water soluble dietary fiber, SDF) FIK ¥  & 41 4
(insoluble dietary fiber, IDF) B AHKE, Hth, SDF £iF
AN M ERSHAL, BETE. #uk BIEKEB X
BEBIL 4 BB Z BRI 40). SDF
TETAR &, TBi O SRR, MEHENS FER
Lk IDF Eagp M 1hgel*®], SDF i A8 MR Mg & & .
RN EEENREGER, METERSE, Am
T SR i & 2L SDF fEh— R e R it & S
KU, BEslRitfEEEFRERKBRKE.

A SEERER 30%, HPFESLTHE
N AHE, AAEEASEERAER 65.7%~79.3%,
FAMEEE 10.1%, HEAS 48%~72%"%. Hij, X
WA ERM AERFYEFBRERE, BRI RO,
FHERFRHEE SR KEEBRETERXEK.
Wi B4y B R — R B A B R, WEBIEAE R
BEER, EARERRUENENES THREYS
BRABERHITLHE. 24K RANEE, 2 Z2NH
FhI. 5. EAREKCBSTR". 54555
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BEARMEL, BoBEASRENE, gD, FHEFEL
FRAMEMA, Aaymgr=im, mwaREETR
AIEERHAMER D #HT, SELEBEHEEDE, [
B, BEFAVEHEN. TEEZHRRIDHES
TR, Tt R AR AL £ 5E T SDF
RIBRSE, BAGEASNER NARIE . B RLAEA TR SDF
HIEBEAER, WNEEE. SDF SRANFERHEH
(non-starch polysaccharides, NSP) JiE# & HE,
KR TESENIEMFREREE T TR ZEBE
FETHENBEELESHE, 8EAEER SDF HIFFR
MNAHRESH,

1 #REFHZE

1.1 #HE5H#

HILRE AR AL R, KA 2009 £
KRR, BFAHIEE 19 MIEERKST, ZRER.
HENEERE, AERKES, ERTHEES 80CH
T, EHEPREYPRE, B4 50 BFa, WURTYE
1 #LHL SDF HI R ¥

R, T/KZEE. Sakth. Sam. K. ¥
FLPERERR. By, HEME. BRER. IAIMR%. NNN'N-IY
B —Zk (TEMED) . #MEK. MEREHER. o
. BT, SEAS. KiHEE A B~ iR
F: LI-ZEREERER (DPPH) StO43RM; R
BE RHER) %MH Sigma A 7.

1.2 UB/F5&%

HYBHESL (RET R HEMRAF) : RO-NF-
UF-4050/4100/4010 A3 A 5 43 B 3 B /iR 8 3% (g AR
BleEdEnARAR) ; BAH (PS-5 KR, PS-10 XM
i, PS-30 FEWE, PS-50 ERE, BB TESAAN
5000. 10000. 30000. 50000 Da, REMEIEN 0.1 m?) ;
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RES2CS-1 BEZ AR RN (LW TREMNE)
3K15 BIAGHE.OHL (EE Sigma A7) ; TU-1800S £
AN e BT (b ATl A A B BR A /) ) : TE212-L
REFRY (EEEERRGEMRAE) + BZFS0 B
HETERA (LEEREVERARET®RE ) «
FA2104 BRI RF (LBRFFEER2ZUBEFRAT .
1.3 F#%

1.3.1 SDF REUGAH#&

AT 10 kg £ 80°CT %, i 50 HIE, BUAE T4 20g
R B H0h 3% R A 280 mL Bifl, LHMKiE
BN BIHHRM, B2 3000 r/min B0 15min B _E3EE
B R EN M . I IREE T & &4 4 B 55 min,
P IE] 4 min, BB THER 800 W, B/E 90°C. KL
1:14gmL",

1.3.2 B BEE

XA LR EEMER AR 4K RO-NF-UF-
4050/4100/4010 A58 FA L5y B4 B /I8 28 (WA 1) . #
EFEAERBERBEMARE S BAM4, CLYIHRE
FRBIEEHYE, FATEBAOBREAE, EEHESHT
4 RIS B S B T O ATERF DR,

|

LEEHN 28R 3EAE 4B EaAd sHEBEH 6aR
B 7EEEEREEE 8.4 EER Y

Bl EyrELETER
Fig.1 Diagram of ultrafiltration equipment

BES BT 20 B SDF REUH, XH 4 AR
FIREZH 4 (PS-5. PS-10. PS-30. PS-50) , #25C. ¥
WECH 10100 g/mL. #4EE A% 0.1 MPa. HIER A4
30 min &4 FHATEEE, WESEB, BUELTEH
W 4 BRI LK ZEBESHITINE, TRE SOCHZ TR
24 h, 14%|SDF = .

1.3.3 SDF *d&% NSP /R ¥64 R

NSP (92 M Englyst i%: BEHAEBRIEN 5%
KIS SDF F= Sk g, RIEKMBA B LS R
RECHE. R¥E. BERRE, BRETHERREEE
NSP A, HPomnE: ERaimE"s RN
5B HEAEYEL B E!T]; BEEE AR AT I E - MR AR L e,
B CRE. . PERERE [ HEH NSP RE, WK
AXWMTF

NSP R B=C% H & X 0.9+ 5 Fi & X 0.88+
B RS ML X 0.81
1.3. 4 R48ATEG AR T

NSP K F B> % (%) =NSP Fi#/SDF i & X 100

K#, NSP N 133 #AX LR, mg; SDF K

B 80 mg.
SDF B% (%) =G//G,X 100
AXH, G HEIESS SDF H/RE, g G, WKMEIE SDF ¥
R E, g.
J=AVI(S-At)

AR, JAHBER, LA(m>h); AV REEER ] i8S Wik
M, L, SHEER, m2 Ar RBEERE), h.

BA& 828 GB/T5009.5-2003!" 1 & .
1.4 MHiERRAZ

K F Microsoft Excel 3k 4B, IFRLEHR 3
R, BPHEERNREE R,

2 ZRESH

2.1 FRAHAIZE

KA 4 AR KEAS (PS-5. PS-10. PS-30.
PS-50, B2 FE 5% %4 5000, 10 000. 30 000. 50 000
Da) , 7 25°C. BN 1:100g/mL. BEENHN
0.1 MPa. #BIERTIA]H 30 min &4 T, Xt SDF $#REUK#
TIRBAR . NR | HA[LLEH, 4 FrAFEIRRE B
#14xt SDF IR EZEAMANMRAF. HTF 4 FR
BHBHELTEARR, Xt SDF REGHR M EBARE,
BESTEEK, REMTF. HEARESHEERE
B FEMKHAKE D, PS-50 HEAKRESEMN
5.53%P# 5 0.78%. 4 FREAM2E{L)E B8 NSP &7 4
IR T RS A 4T ) 49.85%, PS-5 4iifk SDF BB
A 87.76%, {HE NSP HIEE 3> HBIEN 64.09%, HH
83| SDF 4LfERMR, FHBELAM; PS-30 F PS-50
“ift, SDF 1 NSP WIRE S HAHIE, 45K 90.29%F
96.65%, 10 PS-30 Af18 SDF I8 % K 63.94%, & T
PS-50 B8 SDF 18 % 17.38%. WHEAKAE .
SDF fIf8 2% NSP FIRB 5 B 4r 6 1Ti%#E, PS-30 4
ali{t, SDF BfEREA M.

£1 FENEH T REBEHLL SDF AR
Table 1 Effects of membrane module with different molecular
weight cut-off on purification of SDF
%

P KEHEEA k¥ LHNSP) HEA
- % (SDF) @& Ji R 5 ¥ g g
PS-5 87.76 64.09 3.96
PS-10 74.39 72.47 2.98
PS-30 63.94 90.29 1.24
PS-50 17.38 96.65 0.78
* Fi R 100 49.85 5.53

. BN 25C. KN 1100 ymL. #k4EH N 0.1 MPa. @zEat(d]
3 30 min

2.2 BOBIEBHNBE

2,2.1 BAEIHTRERHNGHE
EHRBES BN IRGEN D, EANBRERREE

EEEYN. RANEA4m#HOzZEE —MNEAMEKRZ

AEDE., EAHREK, HBELT FHABKERHTE

BITRES, HinEEEmAdnEKeED. Bk
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NMAFREBEHENEEAEST K. ZHARPHTEYR
I T ZNREA, S 0.1 MPa i, R4 TR
e, T &, &+ PS-30 A M, RAVEIELL 1 2 100 g/mL
Bk, BEN 25°C, HEHRERITHA 0.04. 0.06.
0.08. 0.10 MPa T 4r A% A FRIEE X BE BN E
m), Z5RNAE 2,

P 2 77 0L, 2B 714 0.04 MPa B EGE B8,
HBam IR, 20 min GRAREE, BESERE
ABHE. JEHN 010 MPa B, ByIHEER
125.88 L/(m>h), ZJ52 0.04 MPa ¥J4RE & 2 %, HBER
MR R, 25min FBTRE. J¥EHH 0.06.
0.08 MPa B}, FEEEHEK, HFfIE4EbIEE EEE
AN, 25 min 5. RRGERERY, KA, EEE
TERGERR, X2 T mEAE D& Rs iR,
A f7 S, BARRE B R, HERMERE S
R R hHE. Fik, &M EAGEE 0.06~
0.08 MPa Z I8 5 H .

130

120}

10
_ 100}
'_TF 90 | EEjJ/MPa
T st ——0.04
) 70 b —u—0.06
Wl —a—0.08
= '\\_‘_" ——0.10
= 50

0l

30 . . . )

0 10 20 30 40

B [6]/min
¥: PS-30 B, HHH1:100g/mL, HE 25T
B2 FREAHSTRAEARIAETSESHEXEH

Fig.2 Effect of pressure on membrane flux
2.2.2 RESEFETHRLGHT
Eh e BUA B m s K, %E PS-30 REAM,
SrHIBOBHEEE 1050 1275, 1:100. 1:125¢g/mL, 7
0.08 MPa /7 f1 25C 44 THATABIE, 30 min W&
S5min MEFEE, SFNHE 3.

130 FlBit/(g-mLY)
120 } —e— 1:50

—=—1:75
110 —a—1:100
100 | —e— 11125
% -

8o | \
70

o \\\
50 -

40 N . ,
5 15 25 35
4 )/min

R B/(L-m2h)

#: PS-30 Bidifk, K ) 0.08 MPa, B 25T

B3 FRAHARLTREREFSHEAZA
Fig.3 Effect of ratio of material to liquid on membrane flux

B 3 FRBEEAETIT iR S, X B e

JER IR EERIRERAI, 20 min FREEEBTRE.
BHE LA R, K MRS s BA SR, o
K& ARl Fik, ATAEERNRMEKES
WAL, EAREELAE 1:75~1 100 ymL FEEN.
2,23 BEIBLTETRUBENHT
REXNBEEENZWERE S, NEEEEENYE
e TRFF. NP EREZHEE. ATRRENIESR
EREN 10~50C, HILEET PS-30 AL, Bl
Eeoh 10100 o/mL AL, BEER{ER 104 0.08 MPa, i
B HIk 15, 25, 35, 45C&HF, KHE 30 min, EEF
xS E R AW, 4R AE 4.

130
125 |
120 |

15 f

10 15 20 25 30 35 40 45 50
#BIE/C
¥ PS-30 A, B 1:100g/mL, K} 0.08 MPa, B[ 30 min

B4 BENREREFHYS

Fig4 Effect of temperature on membrane flux

M4m0, BESHN 15, 25, 35 M 45CH, M
JEE B 43 B4 76.5. 93.99. 111.13 A1 123.51 L/(m*h). Bf
EFHENA®S, BEAEWND. XREHTE—EHEA,
BEFHE, HBEFETE, yHEAS. tRAKLAEHE
BHREBK, SKEAFMAOEEX, HNSRDRER
th. HEEESFHTEREENREEK, XEHTEREH
HEBE R R R AR BT R SE. FHik, 54
ZBRE R RAEE RN W A& REE, T
WEFRAEHNE, BENEFAEOCUT.

BT ZHM4 . LU PS-30 1B h4i{k SDF HRE
A, FEHIEnIE A 30 min. ARB T EEMNES 3
A, FRREHEH. BAEKSD. BAEESE, KBELR
ME&FSTEMTAFHTEERNEGIMEER 3 MKE.
K FERRLE 2.

£2 HEEKkFEER
Table 2 Table of levels and factors
B ¥
K A B C
I }1/MPa H#tt/(gmL ") #AEE/IC
1 0.06 1:75 20
2 0.07 1:85 30
3 0.08 1:95 40

ARRMAMRETRREEFBEEERKR, EX
Bt L3 )RR . Frgss RERE N 20 Hks
BT 4T, ERXRTRAESTIHRE 3, K4
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Table 3 Table of experiment results

R & : mig
Fh A RHEB W% C (L-mih)
1 1 €0.06) 1 C1:78) 1 (20) 101.2
2 1 2 (1:85) 2 (300 110.9
3 1 3(1:95 3 (40) 83.5
4 2 (0.07) 1 2 104.9
5 2 2 3 79.7
6 2 3 1 87.4
7 3 (0.08) 1 3 100.7
8 3 2 1 115.7
9 3 3 2 126.5
k 98.533 102.267 101.433
ks 90.667 102.100 114.100 910.5
k3 114.300 99.133 87.967
R 23.633 3.134 26.133

¥¥: PS-30 4L, BYMA) 30min

MFE 3 Fafsn, 9 5K ABC, MEEREREN
126.5 Li(m*h). RIFEHRZERI KPR, SREERBHER
JF 4 C>A>B, BIEE>E >R, BIEKFHEN
A3B\Ce HESTERNE 4.

®4 EXRBAEMR

Table 4 Table of variance analysis of orthogonal experiment

FEKK FHASS HHEJ Fu Foos Fopo REM
A 869.007 2 72.781 .
B 18.647 2 1.562 19.0 9.0 .
C 1024.747 2 85.825
¥ 11.94 2

E: *HEREE, P<0.05.

MHFESTR 4 ATUEH, BRERNEHXEERR
EmEREE (P<0.05) , BHLLREmE N NEHE
B FERXDATESR, &FESNEERZMENERTE:
BE>E>E L, BRKFAHER ABC,, XERR
EMHMER—B. BTFRPRHE ABCHE, LIxt
Hi#TRiEHRR. L ABCAHERM, BIESHN 0.08
MPa. ¥}ttR 1:75 gmL. BEX30C, #ITT 3 &
EFRR, R4 RBEERED 1272 L(m*h). 5EXR
RETF 9 BiRK A;B:C, FIBEIEE 126.5 L/(m*h)4HLLE,
BT 9 SRRER. Hit, BRACRENESET
Z&MHh ABICHS.

2.2.4 MikAok AR HAHF SDF ¢h4a 0014k

¥ L4 5% SDF it k. BORGRIE, RS(F(MailEHiEE
n 4 BRI IGK Z BEBITHI8A0 SDF A", 5245t
PS-30 FIFBE AL MR 45 5118 £ SDF 7= Fh A4 EL BN R 5 BT 7R

®S5 BIZSWALIREER
Table 5 Experiment results of separating and purifying by
membrane technology
%

ks 4 i % SDF #8F7 SDF
SDF # % 100.00 67.56
NSP i) 75 & 4 49.85 92.36
i RN &0 5.53 0.92

e AHIE 12 %0 MR 55 min, MBEHT 4 min, MBI 800 W,
HASE 90°C BHELE | 14 g/mL: AEI ¥ %44 PS-30 B4 1%, s 7 0.08 MPa.
#ASE 30°C. ML 1 2 75 g/mL. B 4] 30min.

xS ERER, SBBEEBEIKIELES SDF AR
153 67.56%, NSP [F]/i &7 $H 49.85%3& & 2 92.36%,
MEARE T EM 5.53%M#3) 0.92%, BIENRBREE.

5 MREELE, SBIEAEEFRKEERE
AL RPHEASERAE TR, ~RaER. BN
HMEAEHERFMEER, BAERAYNE, SKBIE
H % 30 min BHA]; A, IREEIEETR IR 300
TeTHE, LEIERAIKKERERTEr AR ELA N
5555 Jtft.

3 & #

1) SRR B AR X KM & 41 4R R BB T 4k
B, AT 4 MARKES TEMBUEEA G KEE
FiE R AR BB R EURR, WKBHREaAEBE,
EiEMmEREAES . HEORESHEE, PS-30 (B
B4y T8 30 000 Da) R EBHF.

2) PR THEAM PS-30 BEE . BERE. Bl
X BEENER, RREREN: BEERELGHN
E710.08 MPa. %Ltk 1 © 75 g/mL. &/E 30°CR, il
Bik%] 1272 LAm*h). EHEHT, BIKKBEES
AEMBRIET 67.56%, B SERRE S H
49.85% R E F 92.36%, MEBRES BN 5.53%H 3
0.92%, HMEMRHAE.
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Purification of water soluble dietary fiber (SDF) from
peanut hull using ultrafiltration

Wang Shiging?, Yu Lina?, Yang Qingli*, Li Hongxia'*
(1. College of Food Science and Engineering, Qingdao Agricultural University, Qingdao 266109, China,
2. Shandong Peanut Research Institute, Qingdao 266100, China)

Abstract: In order to explore the effective purification technology for water soluble dietary fiber (SDF) from peanut hull,
the suitable membrane module was determined. The separation of SDF extracting solution with ultrafiitration was
conducted using membrane with different molecular weight cut-off and optimizing membrane separation process
conditions. The results showed that PS-30 polysulfone membrane had the best separation effect under the operating
conditions of pressure 0.08 MPa, ratio of material to liquid 1:75 g/mL, temperature 30°C. Under these conditions, the
membrane flux reached 127.2 L/(m*h), the yield of SDF was 67.56%, non-starch polysaccharides (NSP) quality fraction
increased from 49.85% to 92.36%, and the protein quality fraction decreased from 5.53% to 0.92%. Compared with the
conventional extraction method, ultrafiltration membrane separation technology has the advantages of short producing
cycle, low manufacturing cost and high purity and quality.

Key words: separation, purification, membrane, optimization, filtration, peanut hull, water-soluble dietary fiber
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