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Extraction of protein from high—-temperature peanut meal using
combination process with steam flash—explosion,
alkaline—extraction and acid—precipitation
ZHANG Yu-—qing, YANG Rui-jin",ZHANG Wen-bin, HUA Xiao,ZHAO Wei

(School of Food Science and Technology, Jiangnan University, Wuxi 214122, China)

Abstract: A combined process with steam flash—explosion, alkaline—extraction and acid—precipitation was used
to extract protein from high—temperature peanut meal. Through single factor and orthogonal test,the optimum
conditions were figured out. Firstly,the high—temperature peanut meal was soaked in 0.3% sulfuric acid
solution at 60°C for 2h,then drained it and washed with water to remove the acid solution remained in the
surface of the meal. The pretreated meal was treated with steam flash —explosion at 1.6MPa for 5min. The
protein in the steam flash—exploded meal was extracted by alkaline—extraction and acid—precipitation process.
The optimal condition for alkaline—extraction was solid to water ratio:1:12(g/mL),pH9.5,60°C and 2h. Under
these conditions,the protein extraction rate reached 52.6% ,which was 10.8% higher than conventional alkaline
extraction and acid —precipitation process. The water holding capacity , emulsifying activity index, foaming
capacity and foaming stability of the protein extracted using this combined process were significantly
improved , which increased by 67.1% ,141.0% ,131.3% and 107.4% respectively. Results showed that the
combined process with steam flash—explosion, alkaline—extraction and acid—precipitation was appropriate for
extracting protein from high —temperature peanut meal , which could increase the protein extraction rate
and also improve the functional properties.

Key words :high—temperature peanut meal; peanut protein;steam flash—explosion;alkaline—extraction and acid—
precipitation
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Fig.1 Steam flash—explosion system

1.2 LIFHE

1.2.1 i AR AR AR ER T 2R

1.2.1.1 Mgl w2l T2 feApr it 8o H ,
F2 1310 A B I N — 72 TR 5 1) 6 0 TR 45 MR » #E60°C
FIH BE R PR v 2h, FVE 7K vt 25332 M 5 1A A4
2% 10 AT Wi T

1.2.1.2  ZERINBE T E OU.Ske& i TR E M B R
25T P TUUALS L () A0 AR T 25 7 R o 8 5 1 R A s

Vol.34,No. 14,2013

I BE RS S VRE N, 18 B TUE [ ) )5
Ak TR, AR5 S8 s sh 3% B, 10 DS B A K 2
A s U B U3 7, R s A 2 FD g i ] Py il R 2R
KA T R 7K 53 TN 28 7= A2 K R 2573 HI N
AR AT BT, 77 A B 2 , Ik wt 23 21
e, R EL

1.2.2 ARSI R UTEE I L2 FRI— o &
PRI IR AN AL AR 4% — 58 IR L In N 2508 7K, 7 — 2
e TN PR E R B IR, I AE AN W45 3 17 [R] B 8 15 T
FFpH . 2325 250 (10000xg/min) 20min, WA ik
W ARG AT R GRS, S 9F Wk Big
WIApHZ 4.5, 5 & MR Y(30min 5 50> (10000xg/min)
20min, WARVTHE , H 2578 1 /K% 5 1 pH 2 7.0,
A URT AT 26 A B 00, R Ja R I G A 1 o
1.2.3  FHPRZ M T PEXS 78V IR OR K52 fE
AR IR 2 0122 L R B A R, el
W& VT £ A g« W B 60°C . pHO.5 L BEZK LB 1:10 & i If
[H)2ho 2% SRR IR v WO TH AL TR XD e 46 Ak v B3R A
JUCHE AR = i D BE M BT 52 o 6k RV A A6 AR
A% 8 AT AR TIAL B EAT A S I R DT e I
.

1.2.3.1  FHPRAFI] 8 F TR BCR IR K420.6%
s A T v 70 RN A 48 3ok R 1 v 90 1R e ARk, 43 S AE
1.2 1.8MPalE il 5 F7 F 4k [T 2min 5 $E HU AR (o
1.2.3.2  FHEIRALFIX 2 U= sh ThReE R i sem Of
1.2.3. 149 2 (W) 8 (1 07 i BEAT B /KO PE  REal vk gy
P St s e 1 L FLAEE A FLAL RS P e
1.2.3.3 R BEXT 2 L IMCR P 52 AR A2
I3 £20.0.5%0.1%0.3% 0.6%  0.9% ¥ i 1) K ik
TRV J5 , AE1.8MPal@ % I 73~ 4 s Smin J& P2 HUEE
EPpi

1.2.4  ZEVRINIE AL RS e Ae AR 4L .21
F1.2.2710°20, 12,3 30ff o 1 dpe A3 AR B2 IR AR TR 2 740
FEAEH L8 FE VR N B A S B 8 1 o, s
PRI 2% A4 g« ViR 60°C . pH9.5 Bl /K EE 1:10 32 32 it 1)
2ho ATFSEIEEAY R S AN 4 R i 1RGSR A R BE ECR 5
WA o XF A A A AR R AT AR TR AL B E B BT AR 48
AR R DL P BB 11 5 o

1.2.4.1  JBEWER X dr i PR ICGR s e 4
JE I A Smin, 20 M 4E1.2.1.4.1.6.1.8.2.0MPas:
AT R0 A0 P )5 PR B AR T B

1.2.4.2 4 W)X 85 (3 ST IR 1 52 m 34 1Y
1.2.4. 10 % B B AL ER 7, 43 9 4E)R1.3.5.79min
o PR B AR P R .

1.2.5 TS TRUTHEI AL e R34 ii1.2.3.3,
1.2.4.11.2.4. 204 50 (P S AL 0 B T 5« B A s 0 4
S I () 3R 47 i B 1= Y RN 28 VR I Ab B S Ak 5 R T
PRI AT

1.2.5.1  RIKEGXTE A IR IR W2 B4
FIAEPHO.5, Wi JH 60°C, Kl /K Lb 43 5l /& 1:6.1:8.1:10+
1:125 1:15 1 454 32 2h.

1.2.5.2 pHXTHHR IR FE M & B /K
1:12, $2 B J% 60°C , F5 A% 4 A2 ¥ 23 73 £F pH8.5.9.0.

20135 £148H 279



J@étﬂ%&

T Bk

Scence and Technology of Food Industry

9.5.10.0. 1 1.0/ 4 AF FHEH 2h,
1.2.5.3 XA RPEHCR LM R AL AR
FRLK LB 12 I N ZEBE K, 4ERFpHO.5, 4351 730,40,

T TR HA 4 2 110 2 R P R 55T
R

50.60.70°C F#2HL2h. ;2) = KR i
1.2.5.4 BRI A0 2R (A T HR ORI B MR AR < sl S
AERATE R K LB 1:12, pHO.5, W B A 60°C 54 F 45 Wl 5 64 L be
HY0.5.1.2.34h. iﬁ al .
1.2.5.5 IEARRSE RSO R UT L2000 IR 3 sk = 424
BB BV Ly (49 TEAE 9286, 256 R 7 ACOT K2 i) I 40-
WK1, 381
Rl SR RREKE % X 1.2MPa 2min  1.8MPa 2min
Table 1 Factors and levels of orthogonal experiment design Lietd
N K% B2 R PR A B0 R BT ER HOR [1) 5E )
K A BRELE (@ml) B pH  CHLEEC D B (b Fig.2 Effect of acid—presoaking on protein extraction rate
1 1:8 9 40 1 s ANA P RER IR ZE 5 53 (p<0.05)
; o e . 212 FERALFIN 1T S HEHE RO IEN

1.2.6 HEEAURT®EOME RV E RIE.
1.2.7  HEHEECE L E
R R BUCR (%) =18 A 2R 18 b 2R 1R 11 R
() /JURk R AR 1 )T (@) <100
1.2.8 R ThAETE T 2

P2 Kb BH6T T b DI BE VR BT S R £ SR A 2 2 Py
7N o LRI PRI TRAL B )=, PT A8 FLUT0™ i (K155 7K
P P R AR Y B PRI A R R 1Y
o AE1.8MPa. 2min (AR AR, M BRI T Ak BE
F R AU B FLA I FLAL AR E PR AT B
ZEE T, MR IR M T 2R s T AR 1 0™

1.2.8.1  FF/KRPERFFMPERIW E 2 OCER2] HO I ERETE 5T
I E 2.1.3  FRPRWPEXT 8 R BOR 2 MRS

1.2.8.2  EMVE A AR TE P TE A P AR e
e S ESCHRS] P 0 7 v 5 .

2 HERESW

21 HERZEWMAEIZRNBHRZMG

2.1.1  FHEFRALERXT R (SR IR G S s 1 Ak B

XA AR R ICR 52 ma WL 3. dn 39T s, fE—
RESAETE S B TR A G A TR AR 1B v i 1,
A 0.3% I B S HE IR TT 4R R B o S| kb 32k B 12
WIEH0.3%

561
SR 5 SR £ 5 5 TR AL B2 o Stk B2 P 2 P R 4 541
MR AT A1.8% o A 1A L0 W 3 MO AL B, S A
1.2MPa- 2minF11.8MPa- 2minERl 6425 F (I HEBUE 45 ¥ 43 =
A F T 44.3% . 45.5% . IR A AL B 85 5 R = 46,
T (E B R AT L. £50.69% 1 F i 1 422 B el
VWAL B S, AR 1 B HCR S S R A246.5%.50.2% . ¥ 40T
2 7 S L A HT R A0, CEAR MR A R, R 1% gg'
Y b B 15 40 Sk P A B 1 TR BRI R i) 2 B W 005 01 03 06 09

# (p<0.05) , Ut W] M 12 52 VL HE A% 2 ey 28 VIR B 11 Ak
BHASCR o LA AT 8 I A0 R A5 AL B [T 2R A T A 1R 52
REfS S PPRE A A — 52 R R B I, S A ) T s s g
IRZGVIIIE N5 i iy B A PR ZSCR, 5 ) I 1R 9 55 16

TR BE (%)
K3 R IR ISR 8 1 BRI IR 52
Fig.3 Effect of acid—presoaking concentration on

protein extraction rate

K2 MPRAC RN B (TS REPE K 5

Table 2 Effect of acid—presoakin on functional properties of peanut protein
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Fig.4 Effect of explosion pressure on protein extraction rate
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Fig.6  Effect of solid-liquid ratio on protein extraction rate
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Fig.9 Effect of soaking time on protein extraction rate

2.3.5 BRAPRUTIEACOUL SIS IEAZSEIR S5 R I3,
T L B 75 23 B AT G, 25 R 2R A SR R R K R
BT A : ASC>B>D o Aiffy a2 e dpe 132 45 14 S AsBLCsDss
RIELZK L 112, pHO.5, W BE60°C, 2 £ I ) 2 2h o 4%
IR T2 AR B ARV R S AR AR i R TR
PEIF N 52.6% , 5 1% GEMREE TR DOIR AR L, 5 1 e
B T 10.8%.

R3AEASSEI A R M i

Table 3 The results and analysis of orthogonal test

SRS A B C D HEETHREECE (%)
1 1 1 1 1 37.32
2 1 2 2 2 45.55
3 1 3 3 3 46.83
4 2 1 2 3 49.27
5 2 2 3 1 51.46
6 2 3 1 2 47.63
7 3 1 3 2 52.87
8 3 2 1 3 49.46
9 3 3 2 1 51.72
k, 4323 4649 4480 46.83
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R 812 234 558 1.69
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Table 4 The comparison of peanut protein functional properties
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