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Optimization and quality analysis of ultrasonic assisted enzymatic hydrolysis

on peeling yellow peach fruit
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Abstract: Ultrasonic assisted enzymatic hydrolysis was used in
peeling process to the yellow peaches (Jin tong 5). The optimum
technological conditions were obtained by single-factor and response
surface methodology. The quality of peeled yellow peach by
ultrasonic assisted enzymolysis and non-assisted enzymolysis under
the optimum conditions was compared. The results showed that the
ultrasonic assisted optimum conditions were achieved as follows: ul-
trasonic power 450 W, temperature 45 “C, time 30min, enzymes
concentration 0.31 g/100 mL, pH 3.5, and liquid ratio W (yellow
peach) : V (enzyme solution) =1 ! 3 (g/mL) with ultrasonic
assisted method. And the results showed that the quality of peeled
yellow peach was superior by ultrasonic assisted enzymolysis: rigidity
was increased by 40% and chewing index was increased by 121%,
the peeling efficiency was higher than non-assisted enzymolysis: en-

zyme concentration was reduced by 38% and enzymolysis time was
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reduced by 12%.

Keywords: yellow peach; ultrasonic; enzymolysis; peeling; quality
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Table 1 Criteria for sensory evaluation
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" =85% o S [: % T (=400 g/cm?) ZEEWIET
(34~40 43 (9~10 41 (9~10 4 (12~15 41 (12~15 43 (9~10 41
- 75%~85% # BoLH BRI B (300~400 g/cm?)  ZEAEIRIRHL
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1.3.3 HEZFRI I LURE WS NN HE A . o el 2R e 1+ 3(g/mL) . 43 5 76 B A B 7] 25,30, 35, 40,45 min {4

7 U ) % T O U I A IR L A6 ) LB pHLL B
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(@) Efﬂ/ﬂiiﬂﬁ [ﬁ]m%ﬁ@{m 45 °C ([ fi# i 8] 35 min,
it o B M 0.30 g/100 mL (B pH 3.5 . 8Bk 5 B A9 RHE
H 1 ¢ 3(g/mL) 43 B A6 #8  J 2h# 0,280,420,560,700 W
S PE T HEAT MR 7S R B A 25 B, B K R R T R
Xof B T AR AR 1 2 )

(2) [ A IR B2 lﬁ]mﬁ*ﬁ?ﬁiﬂiiﬂ% 420 W, M fi i} [a)
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?ﬁﬂ‘]*ﬁﬁttl 3(g/mL) , 43 )| 7E B fig I BE 35,40, 45,50,
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(3) Tt fi B[] « i1 5 768 75 8 D) 6 420 W B Mg IRLAE 45 °C
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€D E&Jﬁg/f&&%: [ 5 B0 A U T R 420 W R R
45 °C \WgfF I 1R] 35 min B pH 3.5. % Bk 5 B W00 R L
1+ 3Cg/mL), 4% 9 16 W % & ¥ & 0.10,0.20,0.30, 0. 40,
0.50 g/100 mL & F #F 47 & Bk 8 75 I8k Bl Bl il v 25 B2 il 30
2 ST O Sk Y6 FE 0T 2 T A R 1 R T

(5) B pH : B¢ 855 i h % 420 W B iR 45 C .
it A% B 18] 35 min i BT RV E 0.30 g/100 mL, BBk 5 B Y
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PETR BEAT BBk A I B B vk 2 BRI 5 SRR pH X
kI iR 5350 SR 1 5 )

(6) TE Ak 55 Ml A VR L - T R R I T 3R 420 WA
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Figure 1
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Table 2 Factors and levels used in Box-Behnken design

) AMAEE  BEGFTREWE/  CEfER
wr )% /W (107 2g» mL™1) [d] /min
—1 280 0.25 30

0 420 0.30 35

1 560 0.35 40

%X 3 BoxBehnken i®I&iZitfn &g R

Table 3 Box-Behnken design experiments and results

55 A B C EE VY
1 —1 —1 0 74.73
2 —1 0 1 77.34
3 0 0 0 92.58
4 0 0 0 91.55
5 1 1 0 84.33
6 —1 0 —1 79.46
7 0 0 0 92.72
8 0 —1 —1 85.97
9 0 1 —1 89.92

10 0 0 0 92.33
11 0 0 0 91.86
12 1 0 1 84.76
13 1 0 —1 85.93
14 0 1 1 86.49
15 0 —1 1 84.62
16 —1 1 0 78.65
17 1 —1 0 83.59

2.2.2  [EIABER S S K
i Fil Design-Expert #4347 —
T[] D A TR, 45 3 [ 0T R

Y=92.21+3.55A+1.31B—1.01C—0.80AB +0.24AC —
0.52BC —8.38A% —3.50B* —1.96C", (2)

Xof I AL R AT T 22 0BT L SR LR 4.

t 2 3.4 AT AR P<T0.01, 5 B % B B 4% B % K .
MRREBR? =0.997 2,R,; =0.995 3, KM AI RS REL R
I Eg i EAE . WA BRCREE . KW P E>
0.05, 158 B30 3% A 26 0, T R A % O A AXRE 2 9 0 0 it
IS AT M AR S R E(C VO B (0.53) . £ K56 1Y
WS B s {5 M H (Adeq Precision) %2 /5 (49.944) , 18 B % #
U] A5 3 2 08 58 Y R 15 5

NTT 2543 Bl 1. 3 /I\U%'?XHLFSZ

i X 3 B AT AT
VE DI VSR v )

e ALY 5w B

T T 3 > Tl SO R R > T AR I (] 5 8 P 9 ) A — i e
T TR MR — U R E‘&ﬁﬂﬁ#l‘ﬁléﬁtlﬁ&

HE RGO IR P23 1A W 3 R 5 R O ) R S

Vi S B 38 HL IR I T 0 A
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Table 4 Variance analysis for orthogonal test

TrEKWE CFITM AME HIrm F{E P BENE

iy 517.08 9 57.45  273.96 < 0.000 1 % *

A 101.03 1 101.03  481.76 < 0.000 1 = *
B 13.73 1 13.73 65.46 <C 0.000 1 x x
C 8.14 1 8.14 38.82 0.000 4 % x
AB 2.53 1 2.53 12.05 0.0104  »
AC 0.23 1 0.23 1.08 0.334 1
BC 1.08 1 1.08 5.16 0.057 4
A? 295.70 1 295.70 1410.01 << 0.0001 % x
B2 51.66 1 51.66  246.33 < 0.000 1 % x
C? 16.10 1 16.10 76.76 < 0.000 1 % %
WEWRE 14T T 021
e 0.50 3 0.17 0.69 0.606 1
gl % 0.97 4 0.24

Bk 518.55 16

Toox x RARZEFMEE, P<0.01; x» FRERBF, P<0.05;
R?=0.997 2,R g = 0.995 3.C.V.=0.53, Adeq Precision =
49.944

H1 P 2 AT R I R T T B ) S8 AR R R
BV A5 e B A L R B Sy i N T Al TR e B L L URCR
B 7 I T 2% g R A T P K Oy T VR B S AR O]

N e L2 S8, 38 R e B T A O vk xS R
AT B, BB EELTZSH N BF K%
447.99 W F§ R B 0.31 g/100 mL EEfiE B ] 33.64 min,
TE B A T RCE VA I BLS T (E D 92.81% . % B SLBR Al
FRAEE R AR 1S S 8B IE B S T #6450 W &
e pE 0.31 g/100 mlnﬁﬁﬁgﬁﬂllﬁ] 35 min,

TEBL 26 PF R BT 3 OP AT I B 38 L 13 R Y A
92.781.21, HULAT UL B IE 43 10 X 06 5 18] 05 AR T

B A R BRI/ T2 AFRA —EMNE. 5KE
FHAG TS I H B 0 UL R T8N MR A &R R
25, HIF 5 TN, R R AR A I A B T AU W R 46 T
AREIR
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2.3.1 JRESBEAN XTRAE SRS B X JE FERk R S
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Table 5 Comparison of process parameters of peeling
yellow peach by different treatments
il I 2k e/ fiff I it s i
17 o AR TR
(107 2g«mL™ 1) JE/°C [&] /min pH
o 7 I i B _
0.31 45 35 3.5
HEK
L %5 0.50 15 10 3.5
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Figure 2 Response surface and corresponding contour plots for the interactive effects of factors on sensory score
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Table 6 Comparison of characters of peeled yellow peach by different treatments
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Table 7 Comparison of TPA parameters of different
treatments
ViE: RiS iR /g WERE/g PHMEYE/m]  PHWRHE A/
I B e 78.9 83.9 0.68 13.9
L 25 56.5 83.5 0.43 6.3

2% 7 R R U B A L A S Bk R A
PR R WL GG R L R R RO W TR R R 2 B Y B
Bk . TR B A 3 S 1 o M SR PR G B T M W 2 S L UG
B4 B 25 B2 5 0 Bk SR O O AT L VRO T AT
3 H5ik

(1) AR 45 20 R 22 36 A0 ) 7 1 38 00 £ £ 758 75 0 il B
HREEE L W B AR A Ry B AR BT R 450 W R A IR
45 °C .BE@E I ] 35 min. B ¥ 0.31 g/100 mL. i
pH 3.5 BBk 5 EE B EHE IE 1 ¢ 3(g/mL) , I BB E PF fr
brg P e

(2) R 8 74 Dk Bl 0D 92 Tl 0k % B2 B0 L R ML L S R
B A T, 25 R R i IH R O

(3) 2R FHHE 74 Ul B wT AWl /b Bk il vk 2 B2 19 TG ) 79
FA L 46 S A O RD R Sy 9 Bk i 2 R Tl Ak R 4R
KR .
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