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Abstract: In this work, peeled walnut kernel was used as raw material to study the cheese processing technology and develop a new
vegetable-based cheese. Using sensory evaluation and free amino acid content as reference indexes, the optimum enzymatic hydrolysis
conditions were selected. The effects of fermentation time and the addition of cream, whey protein and sucrose on curd milk were studied by
single factor experiment combined with response surface optimization. The fermentation technology of walnut cheese was further studied. The
results showed that: lipase Palatase 20000 L addition, flavor protease complex enzymatic hydrolysis (addition ratio was 1:2, addition amount
was 0.2%), walnut milk had the best enzymatic hydrolysis effect and the highest sensory score. The content of free amino acid of the hydrolysate
was (764+44) mg/100 g. Response surface optimization results showed that the sensory score of walnut was the highest (90.5) when the amount
of whey protein, cream, sucrose and fermentation time were 1.56%, 0.81%, 6.37%, 24 hours, respectively. The content of free amino acids and
free fatty acids in walnut cheese increased significantly after fermentation. The total content of free amino acids increased from 279.97 mg/kg to
1262.02 mg/kg, which played an important role in the formation of unique flavor of walnut cheese. The walnut cheese prepared by this
technology had full flavor, high nutritional value and good sensory quality, which can provide reference for the comprehensive development of
walnut industry.
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Table 1 Sensory scoring criteria for walnut cheese
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Table 2 Effects of different enzymes and their combinations on sensory score and free amino acid content of walnut
B X BB 77 % RABR R 2 4%/ (mg/100 g)
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#&k (25 4°)
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|y kA (254

A% I & Palatase 20000 L 76.50+1.8° /

R& A7 85 MER 61.70+2.1° /
Rk & & i 79.60+1.7° 741+34°
B G B 74.40+2.0° 538+23°
AHE O 82.30+1.1° 896+36°
A% B4 Palatase 20000 L+ Ao & & B4 85.80+1.4° 764+44"
Ji& 5% Palatase 20000 L+ £ & & 4154 78.30+0.9° 869+46°
fi§ 554 Palatase 20000 L+ ¥ & & &1 54 82.40+1.6° 581+31°
A% R385 MER+ Kok & & B 76.40+2.3% 814+41%
A5 7B MER+ .40 % 74.50+1.7° 851+27°
RE A7 Bs MER+ ™ 14 & & 85 70.60+2.1¢ 604+37°

E: HABEAFHMEREE (XESD) (n=3), RFIFERREATERLE, p<0.05.
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Table 4 Response surface analysis and results

. AT RS )
%5 . - . . : . BB AI S
A REafiElfh BILA&RARMEN CuihimE/% D EERE/%
1 24 2 0.8 4 63.90+1.12
2 26 15 0.6 6 68.30+1.06
3 22 2 0.8 6 66.40+2.3
4 24 1 0.6 6 70.60+1.23
5 24 1 0.8 4 61.30+1.34
6 24 15 0.8 6 85.90+1.87
7 24 15 0.6 4 65.80+1.65
8 22 15 1 6 62.30+0.96
9 26 15 0.8 8 70.60+1.52
10 24 2 1 6 76.20+2.09
11 24 15 0.8 6 87.90+2.16
12 24 15 0.8 6 83.20+0.86
13 24 2 0.8 8 74.60+1.09
14 24 15 0.8 6 85.90+1.36
15 26 2 0.8 6 70.30+0.98
16 24 15 0.8 6 88.90+1.32
17 24 15 0.6 8 69.60+0.85
18 22 15 0.8 4 63.20+2.33
19 26 15 0.8 4 63.90+1.54
20 22 15 0.8 8 65.20+1.39
21 24 1 0.8 8 65.30+1.57
22 22 1 0.8 6 61.10+1.16
23 24 15 1 8 73.60+1.31
24 24 1 1 6 64.90+2.18
25 24 15 1 4 60.20+1.02
26 26 1 0.8 6 70.60+0.76
27 24 2 0.6 6 62.90+0.99
28 26 15 1 6 66.80+0.85
29 22 15 0.6 6 65.70+1.62
75 EVIEREHFESIRRUSE A
Table 5 Analysis of variance and misalignment of regression model
77 £ . FT5 A B WA BT F1a P& ZEM
AR 1970.39 14 140.74 26.36 <0.0001 *x
A- & BL B8] 58.96 1 58.96 11.04 0.005 **
B-iLA& QRiog 35.02 1 35.02 6.56 0.0226 *
C-W3 iR 0.10 1 0.1 0.019 0.8926
D-EAERImE 137.36 1 137.36 25.73 0.0002 w*
AB 7.84 1 7.84 1.47 0.2456
AC 0.90 1 0.9 0.17 0.6872
AD 5.52 1 5.52 1.03 0.3264
#TW
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ELER
BC 90.25 1 90.25 16.9 0.0011 ox
BD 11.22 1 11.22 2.10 0.1691
CD 23.04 1 23.04 432 0.0567
A? 740.44 1 740.44 13869  <0.0001 b
B? 522.10 1 522.1 97.79 <0.0001 b
c? 539.71 1 539.71 101.09  <0.0001 b
D? 692.72 1 692.72 129.75 <0.0001 *x
K E 74.74 14 5.34
K I 55.51 10 5.55 115 0.4833
WiR £ 19.23 4 481
B e 2045.13 28

E: PHMEFE (p<O.01); *H BF (p<0.05); R?=0.9635; RZAdj=O.9269°
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0.26 . 7257 210 S I RIE 7> B AN i k>
ZAMBRIEITR RS, R ITH AR a0 AN Al
PR, MR A AT R . A%k WM 4L
MR XU it o . 25 2 v ) i 5 U0 B IR TR 5 B AR
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Table 6 Comparison of fatty acids in walnut cheese (%)

. N o] H 50  AR
& B B A )
TRATELA % ik B G
F o RBR (AR ER) 2.78+0.74°  5.45+1.24°
T A B (AR G BR) 0.78+0.34>  2.03+0.65°
GB 5009.
hER 6.72+1.89°  8.49+2.03
168-2016
iR 17.76+2.49a 19.34+3.01a
o-JEFRBR 1.95+0.88°  2.49+1.01%

E: FUTFHRR AT £2F 2%, p<0.05.
242 HHREREFIER

R 5T 55 oA VA 43 o ) B AR bR, XU
VAR Z 2 A EEIR . /N1 IR UL S B s BT
1), HrhiF e ik, 0 F IR A S R A AR
SRR SRS, d12% 7 AT, Ik 2R
R AR PR T J5 R ) S B R A T B U,
Hiprsa It S gl 279.97 mgkg Hing] 1262.02
mo/kg, HHAREIR. SRR, SalR. MR
RIRM SRS T 100 mo/kg, BT EAEIER.
SR R WIS AN [RIHE R I R J5 = 2 (1 R4 o
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(29301, Zr M. R, Ha AR R T,
EATAT OB A RIS, B DR AR5 TR T
KRG, Wil R BT A MR R AR G
b, IXARAR R R i ) B 5 A

AR )05 B R R . MR SR W
FIERR B N 97.41 mglkg. 399.85 mg/kg. 601.58
mg/kg, HIBAERR I 7.46 fi5. 2.26 fi5. 6.72 fi%,
T R SR AW T E R, B e L A5 e =
XS T P B RV A7 I D R 236 A i o

=7 ZHINEESISRTIERESRER S =R (ng/ke)

Table 7 Comparison of total free amino acids in walnut cheese

AABAE i
M V% Uty
ASP X114 ##* 36.51+048  78.94+1.08
THR 7% 28 *® 42404131  69.26+1.28
SER £ ##* 2598+1.01  64.82+0.78
GLU % #@* 34.66+0.96  110.17+2.31
GLY H ##* 566+0.34  28.34+0.23
ALA 7 8> 13.8240.21  78.04+0.81
CYS A8 535+0.27  46.49+0.37
VAL % #.8; ¢ 12.76+1.07  109.02+0.49
MET & #8 * 2444011  39.61%0.56
ILE # 3 £#8 * 498+0.14  5331+0.64
LEU 7 #8 *® 7254034 14424197
TYR & A8 A 4974035  19.34+0.24
PHE %7 #8:4* 6.55+0.78  78.07+1.00
HIS 4 58 ¢ 12.82+41.17  52.42+0.56
LYS # #85% * 3.98+0.30  147.72+0.98
ARG #% A8 53974196  102.73%1.76
PRO i #8:* 5874009  39.54+0.56
% AR AIKER 11.52 97.41
Rk R AR 122,50 399.85
LF AR 77.92 601.58
HHAKREE 279.97 1262.02

E: LR EAKBALME]; AT ERIEE KRR
KB @LF AL,

3 ZHip

3.1 A%k BN T g B4 R I T Palatase
20000 L: XUk B 1:2, AI0EN 0.2%. bk
TR ARRHA I BN FLIE R 1 1.56%. @33 0.81%. JiF
B 6.37%, KIEZNAIN 24 he 0L HIWHES= 5K
B, WERIEE, REAMELE, R—FhEA R EA DR
EEY/LINTIE

32 ZudHfE. KIEIG, WIS R R R
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BEEAERTIHE, HEERERR, RHRERT
AP 2 0 I 2 B VRN R 7 1 > B AN VLD T 77 P> 22
AEFIRRHTRR IS, b ins sl ey R
1262.02 mg/kg, NKMETIFEMmI 451 5. JRITIR. &
BRI R R AT AR, Zdt— DK A
T AP IR R R, S AT E— DR s 5
RN R 5 ) 2E R S T R L o

33 EHkIEE LMY R E A R EERL, X T AR
B =i, A —E R, IR EE R, B
AWM.
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