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Optimization of Enzymatic Hydrolysis Conditions for Preparation of
Black Garlic-Black Medlar Compound Juice

LYU Dan-yang'?, JIANG Lin-lei'*, WANG Dan-feng'?, DENG Yun'*?

(1.Yunnan Dali Research Institute of Shanghai Jiao Tong University, Dali 671000, China;
2.School of Agriculture and Biology, Shanghai Jiao Tong University, Shanghai 200240, China;
3.Shanghai Food Safety and Engineering Technology Research Center, Shanghai 200240, China)

ABSTRACT: The paper aims to research the effect of enzymolysis condition on yield rate and stability of compound juice
based on juice yield, light transmittance, total anthocyanin content and DPPH free radical scavenging rate with black garlic
and black medlar as the main ingredients. Ratio of cellulose to pectinase, enzyme concentration, hydrolysis temperature
and hydrolysis time were selected as the optimal conditions for enzymatic hydrolysis for orthogonal experiment of 4 factors
and 3 levels. The results showed that the order of influence on the indexes of the compound juice was enzyme
concentration > hydrolysis temperature > reaction time > enzyme ratio. The optimal conditions for enzymatic hydrolysis
were cellulase: pectinase mass ratio 2 : 1, compound enzyme mass fraction of 0.06%, enzymatic hydrolysis temperature of
50 °C, and enzymatic hydrolysis time of 3 h. Under this optimized process condition, the juice yield was 91.04%, the light

transmittance was 77.27%, the anthocyanin content in the juice was 167.11 mg/L and the DPPH free radical scavenging
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rate was 58.81%. The compound juice produced by this process has high juice yield rate and high antioxidant activity.

KEY WORDS: black garlic; black medlar; enzymatic hydrolysate; compound juice; fuzzy synthetic evaluation
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Fig.1 Process flow
1
Tab.1 Factors and levels of orthogonal experiment
K ek
7 M2
AR YA | % A H TR LB ik fi 1 JE C/°C Bl fi N [EID /h
1 0.06 201 30 2
2 0.12 151 40 3
3 0.18 1:2 50 4
1.2.4 T=10"" (2)
[15] r
1.2.6
pH (21] 2 0.1
L 09mL 0.2 I/L
= 100% M " m mo
m, 0.2 mol/L pH
mo  m 1.2.2 1.0 0.9mL 0.2 mol/L
g 0.2 mol/L 4.5
1.2.5 2h 520 nm Amax
700 nm
201 -3

520 nm Amax

A= (A525nm - A700nm )le,o - (A525nm - A700nm )pH4,5 (3)

C:AXMXDXIOOO )
ex L
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A pH 1.0 pH 4.5 i M;;
A5200m A700 nm 520 nm i J Ci,j
700 nm C i J Ci, min
(mg/L) M -3- (449.2 i
g/mol) D e -
3- (26 900 L/(cm'mol)) L
96 360 uL
200 pL 0.56 cm A 0.30 0.20 0.20
1.2.7 DPPH 0.30
" 6 S 2
N
1.2.8 S; =2 AM,, (6)
i=1
SPSS Statistics 19  Excel i N J
Sj J Ai
i M,j 1
2 j
21 2.2
2
M
[0,1]
Excel 3
A>D>C>B
5 [22]
SPSS Lo(3%)
Ci.i ~Cimin
M, =—— &) 0
Ci,max ~ “i,min
2
Tab.2 Results of orthogonal experiment
N Fhi1 R Hhi b .
;;?3 2% I % Bl e L) R D
MREES
T wfs M W M Wl 37 1 M Wi M
1 84.83 0.45 59.22 0.46 90.27 0.39 31.38 0.08 0.33
2 85.08 0.47 43.39 0.00 107.60 0.53 48.62 0.57 0.42
3 79.73 0.00 54.95 0.33 39.07 0.00 30.01 0.04 0.08
4 85.30 0.49 68.27 0.72 109.10 0.54 50.44 0.62 0.59
5 89.21 0.84 63.82 0.59 115.91 0.59 28.68 0.00 0.49
6 86.67 0.61 72.83 0.85 106.30 0.52 61.96 0.95 0.74
7 91.04 1.00 77.27 0.98 169.11 1.00 58.81 0.86 0.95
8 89.55 0.87 70.61 0.78 138.90 0.77 63.61 1.00 0.87
9 90.94 0.99 78.09 1.00 84.26 0.35 52.98 0.70 0.78
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B A,C,D
4 A AB3C3D,
(P 005)C D
4 A>C>D>B 0.06%
1:2 50°C 3h
A>C>D>B 91.04 % 77.27 %
167.11 mg/L DPPH 58.81 %
3
Tab.3 Range analysis
KT K%
7 N3
BAMR RS A /% HE R LB FEfRiREC /°C i f st A D /h
Ki 0.83 1.87 1.94 1.59
K> 1.82 1.78 1.78 2.12
K; 2.60 1.60 1.52 1.53
ki 0.28 0.62 0.65 0.53
ko 0.61 0.59 0.59 0.71
ks 0.87 0.53 0.51 0.51
R 0.59 0.09 0.14 0.19
Ki i (i=1,2,3) ki i
(i=1,2,3) R ki (i=1,2,3)
4
Tab.4 Variance analysis of orthogonal experiment
it T 2455 Al df I F L E K (P)
1 JE AR A 0.6202 6.00 0.10 16.41 0.06
AR 3.06 1.00 3.06 486.11 0.00
A 0.52 2.00 0.26 41.63 0.02
C 0.07 2.00 0.03 5.19 0.16
D 0.03 2.00 0.02 2.40 0.29
j=San 0.01 2.00 0.01
% IE B BT 3.70 9.00
a R2=10.920
77.27 % 167.11 mg/L
DPPH 58.81%
A>D>C>B
A>C>D>B
S E HK :
0,
_ 0.06% (1] TR, SR, X0z, A bhE AR B
2:1 50°C T B AR L B R [T, 1V S I K A R (R 2
3h fR), 2019, 37(4): 76—81.
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