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Effect of blanching on peroxidase activity and the qualities of
quick-frozen apple cubes

KANG San-jiang,ZHANG Yong-mao,ZHANG Hai-yan,ZHANG Fang,
ZHENG Ya,ZENG Chao-zhen,ZHANG Ji-hong

(Agricultural product storage and processing research Institute, Gansu Academy
of Agricultural Science,Lanzhou 730070, China)

Abstract . In order to optimize the blanching process of quick-frozen apple cubes,taking fresh Fuji apples as the
research object ( divided apple into.15 cm x 1.5 cm x 1.5 cm cubes) , and response surface methodology as
analysis method. A multiple quadratic regression model between POD activity and blanching time, blanching
temperature, solid - liquid ratio were established. The results showed that the optimum blanching process were
found to be 4.5 min, 92 °C, and 1:11 g/mL for blanching time, blanching temperature and solid - liquid ratio
respectively.Under these conditions,the relative POD activity was 4.96%.In the unblanching frozen group,the AE
value for unblanching apple cubes was increased by 36.10, the sensory evaluation was decreased by 34.46, the
loss rates of soluble solid, titratable acid and vitamin C were 28.25% ,17.67% ,20.13% respectively for.The AE value
was increased by 5.57,sensory evaluation was decreased by 7.27 ,the loss rates of soluble solid, titratable acid and
vitamin C were 24.42% ,10.85% ,12.16% respectively for quick-frozen and blanching apple cubes. These results
suggested that the qualities of frozen apple cubes can be preserved by optimized blanching treatment.
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Table 1  Factors and levels coding table of
response surface analysis
S
A% -1 0 1
X, ] (min) 4 5 6
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Table 2 Sensory evaluation standard of frozen apple cubes
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Fig.1 Effect of blanching time on the

relative activity of POD in frozen apple cubes
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Fig.2 Effect of blanching temperature on the

U

relative activity of POD in frozen apple cubes
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Fig.3 Effect of solid—liquid ratio on the

relative activity of POD in frozen apple cubes

AEXE il A 0 O B, 5% JH Box — Benhnken SC 55 11,
SCYGVETT M S R LR 3,

2.2.2  [EISEIAN EE ST 507 25087 I Design—
Expert 9.0.6 FH5 53 AT EHAF X B 45 52 96 B0 4T 22 00
B 538T , A5 B ARSEIR T POD AEXT BTG H A8 & X,
(Bt X, (IR X, CRHg H) i — ik
L5t Bl B A

Y =536.77-8.84X,-10.06X,-9.88X,-0.10X, X, —
0.35X,X, +0.10X,X, +1.92X,> +0.05X,> +0.13X,’

[ B %o SR g 4t AT I 22087, a5 R LR 4. B
4 AT, B p < 0.0001 , 156 BH 32 4% 780 4% 5 22, @] 1
FrRRIIA S FREL R = 0.991 , I AFL IS5 56 18 =2 ] A5
BUF AR M, I HLAR$BII p {H S 0.9939 , JC I 2

20155 55234 335



I@é:ﬂ%&

Science and Technology of Food Industry T E® %
Fd o NARRL )y 2001
Table 4  Variance analysis for regression model
B SRR I F i1 75 F g p e BENE
FRIR 104.28 9 11.59 87.40 <0.0001 * %
X, 28.35 1 28.35 213.85 <0.0001 ®
X, 40.86 1 40.86 308.22 <0.0001 ® %
X5 1.94 1 1.94 14.64 0.0065 *
X, X, 1.02 1 1.02 7.69 0.0275 *
X, X, 1.96 1 1.96 14.78 0.0063 * %
X, X, 4.04 1 4.04 30.48 0.0009 * *
X,? 15.59 1 15.59 117.57 <0.0001 ® s
X,? 721 1 721 54.42 0.0002 s o
X,? 1.18 1 1.18 8.89 0.0205 *
2= 0.93 7 0.13
L2 eyil 0.017 3 5.633E - 003 0.025 0.9939
alijR2E 0.91 4 0.23
BE 105.21 16

Hox 5% BFEKF, «x 1% BFEKF-,

M (p > 0.05) , P WIS T X B 2 X B R SR 2R T
POD g L 220 Ak 52 36 $UL 5 75 B2 B 4, T iz |1 J
FRACEE Z X R POD 2 ma i T 25 444k, 3K 4
) F AR DR 2R 0 SRR 6 RO R R >
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KB T W EK-(p <0.05)
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Table 3  Design and results of the experiments
SRS ¢ X, X, TOp R
1 0 0 0 2.41
2 -1 0 1 6.50
3 1 1 0 0.56
4 1 0 -1 3.67
5 0 0 0 227
6 -1 0 -1 6.12
7 0 1 -1 0.98
8 0 1 1 2.04
9 0 0 0 1.92
10 -1 -1 0 8.76
11 0 0 0 1.18
12 0 -1 -1 7.51
13 0 0 0 1.88
14 1 0 1 1.25
15 -1 1 0 5.25
16 0 -1 1 4.55
17 1 -1 0 6.09
223 R E AT O T BE— 2B WA S AR iR

Z ) A S H AT LA K R R Fe I i, 8 5 AR A 22 1l
I 16T Fl 2 P R AT RT A AR B o0 AT, 45 2R DL TR 4~ & 6
i )7 AT T T AW M s e A% PR 2R 52 HL A FH X g
IS AEL BTS2V, Wi 17 pHE T B2 B8 AR 0T~ 22 , e W AT DA
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Fig4 Influence of blanching time,temperature and

their cross—interraction on the
response surface of the relative activity of POD
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Table 5 Effect of blanching on the qualities in frozen apple cubes

\ e . e IR T i R R e
B S Ak 2 AE f R SR (% ) B (% ) Ve KRR (%)
N IRT 10.12 92.62 0 0 0
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g 3.78813 S RE ST L, R IR R S T AE (BT
z A BT 36.10, BRE A TIEAR T 34.46 , AT LD (AT
a W AE R & Ve #50k F 4y 0k 28.25% | 17.67% |
£ 20.13% ; 81V J5 7 4 3R I AR (B THES T 5.57 L
(1290 TR T 727, il E Y AT E R & Ve
FU e RSy N 24.42% 10.85% 12.16% , 7T L,

K5 RN a] SRR L R HA AR
POD 354 4y o 37 i 1T 151
Fig.5 Influence of blanching temperature,
solid—liquid ratio and their cross—interraction on the
response surface of the relative activity of POD
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Fig.6 Influence of blanching time,solid-liquid ratio and
their cross—interraction on the
response surface of the relative activity of POD
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