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Effect of pH on the functional properties of peanut protein prepared by
alcohol leaching and their application in steamed bun
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Abstract; In order to provide reference for the application of alcohol —leached peanut protein, defatted
peanut meal (CP) obtained from cold — pressed peanut cake after Soxhlet extraction was taken as the raw
material to prepare peanut protein products(D1 and D2) by alcohol leaching, and the effects of pH on
the functional properties of the products were studied. In addition, the products were added to flour to
prepare steamed bun, and the physicochemical indexes of steamed bun were analyzed to investigate the
influence of peanut protein on its quality. The results showed that the solubility of D1 and D2 decreased,
while their water — holding capacity, oil — holding capacity, emulsifying property, foaming property, and
gelation property all improved compared with CP. Within the pH range of 5 to 9, as the pH increased,

the solubility, foaming capacity, emulsifying capacity and gelation property of D1 all first increased and

then decreased, the water — holding capacity
I #s HEA:2025 - 03 - 18;1&[a H#7:2025 - 04 - 28

EEWHE : 11RA H1 A0 (KRB A0 TR 5 H

decreased, the oil — holding capacity increased.
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addition of D1 and D2 (1% —3% ) had no significant effect on the specific volume, moisture content,

pH and pore structure parameters ( porosity, pore density, and average pore area) of steamed bun, but

significantly affected the surface color. The addition of D1 and D2 made the steamed bun softer and more

elastic. Among them, the comprehensive score of steamed bun with 1% D1 added was 91.07, which was

significantly higher than that of pure flour steamed bun (85.88). In conclusion, alcohol leaching process

can effectively enhance the functional properties of peanut protein except for solubility, and appropriate

addition to flour can improve the overall quality of steamed bun.
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Fig.1 Effect of pH on the solubility of peanut protein
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Fig.4 Effect of pH on the foaming property of peanut protein



50 CHINA OILS AND FATS

2025 Vol. 50 No. 7

118 4 A%, 7E pH S ~9 JEE N, D1 il D2 Y5
PR T CP Ay, H DI R i P8 ik F KT D2
(19, D1 76 pH 7 Byt 5 s, o 123.28% , ifij D2
1 pH 6 B, 97.42% . pH Xf D1 1Y
TREGE PESE I AN 1225, % D2 1 CP I RS E R 52
M) S35, JForp D2 7 pH 6 B I IRAR 2 R A . BT
W], 85 AR MR IR A L R R 2 T SR

SUALHEL
[
(=]

WRANTF IR RS0 o pH KGN, i B3 A6 A= 4
14 55 R, B S T R AT S VLR 2 TR A
J F3 05, WL URRIURL ) SR 28 R A, M TT S I ok
Rtk
2.1.5  FlAbHEE

pH XAEA 8 F AR PR R R AN AL 5 B s o

ES5 pHXHEEZHI NI
Fig.5 Effect of pH on the emulsifying property of peanut protein

B &S mJ A 7EAATE pH &, D1 F1 D2 1y FL Ak
BIRF CP ), D1 7€ pH 7 i 7L Ak 35 2 5 KAE
(41.00% ) ,D2 1£ pH 6 W} ik 3 5 KA (38.39% ) ,
BEE pH BILRLEI K, — B AL TR, 3 iR
FEFLE R E e S LA AR A AR L e 3. Bl
pH 34K, CP (1 2L AL R P B 1A L AR 1 e
D1 il D2 SRS 3 migkass, H D1 i D2 (7L ibfa
EVES CP 2R AR/, LRI R P, &
F BV A 19 53 43— W8 B A il 7K A T PR R 1A &R I
SE B A>T I KN o H R o R g A P A
H 2R R FLALRRE . pH X A6 AR B T R
PEA S E T, VA Rk 0 KN 5 FLA v A o6
WFFE W], 70 25 1 o0V ik B2 AR, i 7K A T 4k 1
R 2 i wos AL 2 B R
PRV BEE B4, T AL BE 22 (15 3 R IE RS AT
W TFY WO AR, B 0T 0 1 0 e 4 v T 3
A5 KA Z R A E AR, FLAE R R H S 3R
OV it P 0 — A5 8 ik B B — s LSS R TR
JE R ARSI N T 3R A e KA PR R FLAR T
R S —J7 T, pH B TR F %A 5 T Bk
P TR B S A 0 4h A % PR
WA T,

2.1.6 &

pH X[AEAE & RS2 W 6 FR o

H &6 a5 pH 5 ~9 JE N, D1 1 D2 gL
PREEE B = T CP Y. X2FEAS CP AL, Bk
RIS A6 B 3R 1T ey 5 R A A2 B e T R A
A, 8 T F AR 75055 & A o2, ik AR

FAARTE, B o ek 22 B K R LA LA K
RRIY B R B R P D B
JEE R L AE pH 7 I FIIEAE (76. 64 ), BAHIF] pH
N CP 27 48.49 ¢; D2 BEIAIAEREAE pH 5 5y,
7500 g, BAHIE pH T CP #2155 45.00 g, CP BEE
(Y RE L AE pH 8 I 5K, {H pH 9 2 I

6 pH XTEEEBREERN RN
Fig.6 Effect of pH on the gelation property of

peanut protein

2.2 BEkILAR G AR KRR a
2.2.1  WHEAPALIER AR

I E AN TFAE A 3 S e I i 4 (9 08 Sk i A
HAER  A R LA 7,

HIPE 7m0, CP S INEE R T 1% (D1 BEs
R T 2% W, 183K 09 LA TT IR 3% TR, 1 D2 763
AT 83k 1 A 2 5 R BN AE A 2K 12
kTG 25 CP IR R T 1% I, 183k 1K
o3& IV MR PRI D1 AT D2 A9 45 4118 3k 1y 7K
A E RS RBINEA BRI T REER, CP,
D1 A1 D2 ££ 3 A& fK-FF, 8k 1y pH JC 2 ¥
5o



2025 4 55 50 3% 45 7 1 H S S1
4 60 8r
CJcp COD1 ED2 Jcp CEOp1 EED2 [Jcp b1 EED2
aa a a ., a " 50 a’ ' ’ 1o ra” a a” a a”
@3-d g bat | a S obrra g a’ baﬂ }aa” 6raaa aa a a
> i < )
£ b
Sot 4130 H T 4t
g Sl
= 1H N 2+
10
0 1 L L 0 1 1 1 0 . . .
0 1 2 3 0 1 2 3 0 1 2 3
A I/ % AR IS N % A E B AW I %

B7 (@skiE AR
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Table 1 color of steamed bun
EASLL B WEROWINE % L a” b AE

0 75.52 £0.45° 0.11 £0.07" 2.78 +0. 30"

cp 1 74.37 £0.78" 0.32 £0.03" 2.97 +0.73" .18 £0.24"
2 73.89 +0.49" 0.46 +0. 12" 3.18 0. 66" 71 +£0.11°
3 73.90 +0.23" 0.38 +0. 13" 3.12 £0. 18" .68 +0.07"
0 75.52 £0.45" 0.11 +0.07" 2.78 £0. 30"

DI 1 75.11 £0.17* 0.29 +0.11° 3.30 £0. 17" .69 +£0.30°
2 74.50 £0.31" 0.31 +0.12* 3.48 +0. 48" .25 +0.19"
3 74.18 £0.28" 0.38 =0. 10" 3.52 +0.39" .55 +0.19°
0 75.52 +0.45" 0.11 £0.07° 2.78 £0. 30"

- 1 75.02 +0.17° 0.18 +0.03° 2.97 £0. 39" .54 +£0.02°
2 74.68 +0.71° 0.23 +0.05" 3.01 £0.31" .88 +0.07"
3 74.33 £0.23" 0.33 +0.03" 3.42 £0.19" 1.37 £0.20"

T AR P ROR AN A B35 22 5% (p <0.05) o R[]
Note; Different letters in the same column indicate significant differences within groups (p <0.05). The same below
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ANEIFEAEE S i SRSk B AR E R I eSS Sk RO Rl A NEL I S AT, SR 0 1] R PR B X 2
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P SEREAR S T, T PN SR AR [ A D 2 38 B AR Ak o
x2 BIHREEGE
Table 2 Texture characteristics of steamed bun
e W/ i PP I g 52 H
0 5 024.00 £285.67° 0.74 £0.01° 0.61 £0.01* 4 374.44 £250.00" 0.25 £0.01*
cp 1 5241.00 £421.44° 0.85+0.01° 0.51+0.01° 2 296.43 £301. 36" 0.19 £0.01"
2 6 464.50 +98.29" 0.79 +0.02" 0.54 £0.01" 2 882.00 + 148. 49° 0.25 +0.01"
3 7 350. 00 +353.55" 0.80 +0.03" 0.56 +0.02" 5 938.86 +190.93" 0.22 +0.02°
0 5 024.00 £285.67° 0.74 £0.01° 0.61 +0.01° 4 374.44 +250. 00" 0.25+0.01"
. 1 4 897.00 £130.11° 0.88 £0.02° 0.55+0.03" 2 288.56 +142.06° 0.25+0.03"
2 5 386.00 +142.25" 0.88 +0.01° 0.62 £0.01* 2 441.57 £37.47° 0.31 £0.01"
3 6 473.00 +£56. 57" 0.85+0.01" 0.55+0.02" 3 045.54 +135.26" 0.23 +0.02"
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&k2
R LR 2o it I s b
0 5 024.00 +285.67° 0.74 +£0.01° 0.61 +0.01" 4 374.44 +£250.00" 0.25+0.01"
- 1 5107.00 £110.11° 0.98 +0.02" 0.61 £0.01" 2 045.06 +172.06" 0.29 +0.03"
2 5723.00 +167.15" 0.89 +0.02" 0.62 £0.01" 2 214.57 £150.47¢ 0.29 +0.06"
3 6 973.00 +132.77° 0.85 +0.05" 0.58 +0.02" 3 105.54 +105.38" 0.24 +0.02"
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Table 3 Pore structure parameters of steamed bun
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N5 ﬁ =N LDE]']\ E‘!ﬁu% Elﬁ‘-p/ ==
0 5435:2.50' 42.78+3.16' 1.23+0.02' iﬂw%ﬁf{ﬂ /\jjlii?y‘%ﬁ H iR
o 1 55.60+2.01° 43.89+2.51" 1.14+0.06" R 8, ZRfrpror WAk 4.
2 54.88 +0.80° 43.54 +3.70° 1.17 +0.12° &8 ml 4, M AEE LRI ERT 1% /), 3
3 54.4920.09" 44.192.89" 1.31x0.12° D TS AN AR SIS TR ERE e o) N
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Fig.8 Radar chart for sensory quality evaluation of steamed bun
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Table 4 Comprehensive quality evaluation

BrmREETS

scores of steamed bun

pidec: = a4

WS/ % CP )l D2
0 85.88 +0.58"  85.88+0.58""  85.88 +0.58"
1 87.43 £0.58"*  91.07 £0.43**  89.77 +0.13*
2 74.37£0.26"  76.97£0.55°*  76.73 £0.25*
3 73.30 £0.47°" 72,14 £0.58"*  73.35 +0.42"

T AT F SR A 305 5, A A 7 R
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Note: Different lowercase letters within a column indicate significant
differences, while different uppercase letters within a row indicate
significant differences (p <0.05)
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