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Optimization of preparation process of fermented peanut milk complexed

with hypoallergenic protein Ara h 1 and probiotics
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Abstract: Objective: This study aimed to develop a kind of
fermented hypoallergenic peanut milk with lactic acid bacteria.
Methods: The crude protein content and Ara h 1 concentration in
different peanut varieties were determined by the kit, and the
peanut varieties with the lowest Ara h 1 content were selected to
make fermented milk. Response surface method was used to

optimize the preparation process of fermented peanut milk with
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the maximum reduction of sensitizing protein Ara h 1 content

with different inoculation amount, inoculation species,
fermentation time and sugar addition amount as factors. The
compound fermented peanut milk with probiotics was prepared,
and the taste, histological state and flavor of the product were
evaluated. Results; When inoculated with 4% bacteria, inoculated
with Streptococcus thermophilus and Lactobacillus bulgaricus ,
fermented for 4 h, and added with 6% sugar, the main allergen
Ara h 1 in fermented peanut milk was reduced by 70% to 48 pg/g,
and the average score of sensory evaluation was 80 points.
Conclusion: Through process optimization, a compound probiotic
fermented peanut product with low content of sensitizing protein
Ara h 1, good curd effect and pleasant taste was obtained.
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Keywords: peanut;

probiotics; fermentation

REMMREE EFRF . A LR EBER
SR R O 2 5 R A A g R A
FERAMTA B —, EE EEMEEIEN Arah 1,
Arah 2, Ara h 3 4, R4S HIEN Arah 1 F iR
e+ LA T T L B v AR SR S S R
FE A8 A A8 R

T BE A6 IR RO TR B4R o I B AR R R K SR
o 2R B 2R VR AL BT LA AR AR A i SO L 0
AT 2 R 261540 FE 30 min, W] B 3 MR 5 IgE
IS S RE ST 8 B B BOMCR BRI R R R L B A
Bo AR IR — PR 2k R IR AE A i SO Y D5 v L E R
Ak R RA R SRIEE . R LR L R TRV L T AR % 1Y
D [ I A MG B S B S PR AN . AR R W
it B TR e RE A K AR AR AR SR ) Ara h 1l Ara h 2



F&M | Vol.39, No.6

B, HE BT SC T AL R B K I AR A AR BORUHE I R
WAL, GRS KW N T ERTEMIARER S K
e S AR TE A M Bt . K TR 2 — B A I 18 A= B
J5 i AEAETE 100 C/KE 5 min JFH P Ara h 1 Z 45
A 2 AR A3 o DT AR AU B0 L S — Fo 8 R 1
Okt SR KBS B AR DR R AR L K R
B R E AR PR A B, TR R R R A L
v REEL 5K B A e Ay kS A
WITEA BT I 45 6 WF IR — SO BUL E & LR o R e
TEAE L B 76 F w16 A ) Y Bl 2R A R B S E IR
REIT B W AT RN AR A o e 1 A A A S B
FRALIRAE

L MR STk

1.1 #Rt5ig&

A AL 3 AL A6 115 16 233 16 2435 4K
25,846 26 . 16 28 AL 29 F 4L 33 WL PURL LT B A
VUL ZT L 75 bR A ARl B 2 B 5

IR PR BR B R0 R L AT B - B T K S AR A B 4
AR FE

VAR NaCl: 4387 2, 1= ¥ BT hz T A Ak B 5 B 7 PR

NG

Tris-HCl 28 i \PBS 2% ok - db ot R 3 5 B A IR
/NGIE

16E Arahl # (4 ELISA £ & . B g ki 9
BHEA A A 5

WA e FE R HI-6 B VL9508 4 b Tii oR SR AN AR ) 3
/AN

B Y HEBEOH:CR2IG I ®, A~ (P ED A R
NG

B TR K T8 HH-2 B, & 00 B0 ol i A5 B A 5

M TAER  VS-840K(-U) /1300L(-U) #I , 22 5 L 4%
JBe 0 A R ] 5

ML KQ5200DV &, B LT #R A AL B8
PR ] 5

fE L3 J5 4 . DHP-9052 B, 1 g 2 B} B Se AU 28 A
RS ] 5

Z ) RE MR AL : iMark B, 1 4R A iy 5 24 7= (R i)
HRRAHE,
1.2 K&
1.2.1 AR E®ME  #% GB 5009.3—2016 $447 .
1.2.2 TRAE R BOIR & B BIBRAE A b SRR L R IBURT
SeEAEAE 5 g R LA WHEE SRy SR L F T8 A B oK 5 DY R 4%
mugnpr ¢ Vem N 1310 (g/mLIEA -4 CHEFEBLNE 2 h,
4 °C .9 000 r/min B0 10 min, 2248 | 25 W, &5 B g
PV UTTE 4 T30 KUAH o 8 4R KT . 8 I B A8 A2 B R

N % RBEEA A h | EEHERABEEANETIZMRE

5 PBS 2% W (pH 8.0) ¥ mynps * Vawn N 1 ¢
10 (g/mIDIEA .60 CEH 15 min,4 'C.9 000 r/min &
A 10 min, W4 b5 W B0 R A6 2E R FHLBE™ . Arah 1
I A i ) ) e A

REEALEFLR F 5 S IO L10 — 12 i FE B 2,
BAEEFL S PBS G il (pH 8.0) ¥ myns ¢ Vawn N
1:10 (g/mL)IEA .60 C#EA K% 15 min, 15 000 r/min
B0 30 min, BRI . JH Ara h 1o Bl G
FUR- S/

123 BRERAR

(1) R WAL A= 3L 45 i e -

W7o ) B A A BB R e R e o A b 15 min—>95 C
KR HE 15 min—> 0% % > 5 W > K B> 4 HUE #

(2) BB AR 2% 12 0 Fh 25y g e 2R 1 L &
BT IRl 4 h BRI 6%, RBEIRE 43 C., 4 31%
SRR (490, 5% ,6% . 7%, 8%) 12 1 Fi 2 (8 B ik
BRE RINFE ZUAT B s * mmmmwsres A 1015
B mumpsn P Mgmaenrn N L 2 BB mamenn
mpmawars N 20 1 BE) EHE (2%,3%,4%.5%,
6% KEEM ] (2,4.6.8,10 h) X Ara h 1 KR K
el
L.2.4 ma RS AR A IR R U0 L 8 B I8 B ) LB
TINE MR R E LA Ara h 1 BRGS0 b7 (4 2E4T
=R ZACE By A AR E B T Aar h 1 & &
M RBEEFRIELZ S5,

1.2.5 B TEM AL e n i g 2 R A R SO R
AELEFL M HE 10 AL BA BRYS Wl PP £ 30 1 N B AR 4 7 ol 1Y)
FURE 2R ZURAB FXIR IR 1 AT 40P ORI
1.2.6 St FrAAEPATIE 3 W, Graph pad
8 L JF AT W A AT .

x1 FHERTEXBIAWBEBETENIRAE
Table 1  Sensory evaluation criteria of probiotic
peanut fermented milk
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Figure 2 Protein concentration of different

peanut varieties
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Figure 4 The effect of different factors on Ara h 1 reduction rate

SO TR e S [ 6 2 A BT 7 A 1 2R S ) R A
SRR R R, R, R IR 5%,6%,7%,
Mg © Mgmawsre 0 1 1 BEAT S 200 N TR 5
2.4 MR ERIE
241 BIRVEST 5200 AR R IR R R
P st () BV IR R R O M &L DL Ara h 1 BEMRER N
W) SO {0 A7 = DR =K S e R T 5, 4% R & K L
F 2B KGRI L 3,

F F Design-Expert 8.0.6 B AF405 43 BT . 15 i i Sk
1 Ara h 1 BGES A B.C ZHZEWEIE T ER.

Y=68.64+ 1.85A + 0.88B — 0.81C — 0. 25AB —
1.22AC+0.58BC—5.27A*—6.58B* —4.78C*, (D

i 4 a0, B P <C0.000 1, 0% 355 e L35 P>
0.05, A @ UL R BUR 2/ I 45 S 5 BRI 4 )8
B R*H 0.984 8,RA;0 0.965 3, i3 B i 06 455 T80 458 25 5%

*?2 FHEREABLEAMEERLIREIEIT
Table 2 Optimization of response surface of peanut

milk fermented by probiotics
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Table 3 Response surface optimization of Ara h 1

content in fermented peanut milk

Kgms A B C Arah 1 BEE3/ %
1 0 0 0 67.34
5 1 0 —1 62.15
3 0 1 —1 59.23
4 1 0 1 58.62
5 0 0 0 68.45
6 0 -1 1 54.18
7 0 0 0 69.29
3 — 0 1 57.46
9 0 0 0 69.98

10 — -1 0 54.35
11 1 0 —1 56.13
12 0 0 0 68.12
13 1 1 0 55.43
14 0 1 1 58.26
15 0 —1 -1 57.47
16 1 -1 0 58.65
17 1 1 0 58.73
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Table 4 Anova analysis of Ara h 1 rate-reduction
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