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Abstract

Fresh orange peel was used as raw material to prepare orange peel enzyme, and the fungus used
in fermentation was yeast. The single factor experiment was carried out with the following four
factors: fermentation time, initial pH value, yeast inoculation amount and sugar amount. Based on
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the results, the optimal fermentation conditions of orange peel enzyme were determined and the
process was optimized. The results showed that the optimal fermentation conditions were as fol-
lows: fermentation time 4 D, initial pH 4, yeast inoculation 0.2%, sugar content 18%. According to
this condition, the product quality is excellent. This experiment can provide basis and reference
for the production, preparation and processing of orange peel enzyme.
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MRS RN T8 Beti . FABCAE, EIRMONEH . HRT AR, ftdE, A B~ TRE, L2
FEFRATHIH AT o HEASAESE O 4000 AREEIR I 2 [1] H R B AR 2L - A I, At
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2.3.2. PR MNMNERE

PLREERFIA(3. 4. 5. 64 7. 8 K). ¥4 pH (3.5, 4.0. 45, 5.0. 5.5. 6.0). BRER 1R E(0.1%.
0.15%. 0.2%. 0.25%. 0.3%. 0.35%). JIHEE(12%. 14%. 16%. 18%. 20%. 22%) NN %, 1fKEZR
] 4 R\ ¥I4h pHA. 0.150% B¢ BEBHEEFN & 18% MBS & . 27 CIMiR B N R EE, HARFMAZL, WEH
SOD &, 43 JlldkAT B R 3R

Box-Behnken i 5 24 A0 A, B B 2 0 T T 25 [13]. T B R I8 Fr 3 10 5ds,  #iR9% Box-Behnken
LG R R R EE, SOD JEMER FENA AR, RKEERIA. BI4G pH {E. BeRhE AR AN E R, Wi
VU PR 2 =K ST JSE T o e 82 | TR S 360 A R 3 5K LT3 1, DAS B TR R R I R B kA, Al
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Table 1. Box-Behnken response surface test factors and levels
5% 1. Box-Behnken M & BRI E &= 57K FE

K
i Level
Factor
KRBT [E] (A)/d ; \ 5
fermentation time
Y146 pH (B)
Initial pH value 35 4 45
=
PR E(C)/% 015 . .
Inoculum amount
JinbE £ (D)/% 16 y N

Additive amount of sugar

2.3.3. SOD FBHMES &

K H e B A Marklund 7554 SOD 35 PEEAT I %€ o fd FH SOD AR i A e B8 AT DA RE vEAf il .8 SOD
T TE[14]0 2440 2K = Ab FbE 26 T 7= A B shk, 2 BB AR =%y F 41k i SOD #i 1 6€ 7149 2 SOD
wEE[15].
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Table 2. Sensory evaluation score

F 2 BREWERSR

TiH B I B E o B
1~3 4~7 8~10
S 30% ANREE = A NAT €, Y, T8 %?Fﬁ:ﬁ‘?ﬁ@ﬁ%y DRGE, AP G, TR
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B 30% TRE, ARK REAL, BHRAK REEN, LH®
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KIAE R E: R E R brvfE GB 4789.3-2016 Fir Al s A i B Bt P AR 42 52 K B A5
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3] BEEABEREEEAERSTRER

3.1.1. ZEERTEX SOD FE M ARG

1 R 5 AE pHA WTHAME « 0.159% (K18 B} 3 Fh i . 189 KM &L 27 CIORIESEME T, il 1 w40,
SOD % T BhIE LR, 24 KT 1A A 1~4 KIF, SOD W5 1 BT, 78 4 R Inik 3 i A 1226.35 U/ml,
MRT 4 RANT 6 REF, 3§/, 757 K5 8 RETA—ANERBEsh. K, M7E KB 4 KEF, SOD
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Figure 1. Effect of fermentation time on SOD activity
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3.1.2. #1% pH {Ext SOD &M RIS

5 B BERAE 4 RV KBETA] . 0.15% I BER FEFh & . 18% bR & 27 C IR L N A e, {3 Mt
FrEERTER AL, DL SOD J& /1A vE FR R, HHIE 2 AT%n, BEAE pH iZ 24, SOD J& /ithbE < #gm, 1
pH4 B} Bk By s, 9 1224.63 Uiml, 44)46 pH KT 4 J5 SOD & 46 T R BRI EFE AR T
BAEWILE pH N 4.
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Figure 2. Effect of initial pH on SOD activity
& 2. #1% pH *F SOD FEMERIF M

3.1.3. EMEX SOD FE4AEI

Tl 7 B 2 (E R IERT 1] 4 Iy W04 pH 4. KR 18%. 27°C44F T K[, DL SOD i Ji AR Ehs, H
3 A, MR RG22, SOD W KM AR, UEEREE B EEIA 0.20%K), 1E 1
B, 1k 1170.26 Uiml, 44 EEid 0.20%, SOD V&M 4HE IR 4% T B, DA vl A8 7E UL A6 1R T B id
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Flgure 3. Effect of inoculation amount on SOD activity
] 3. $EMEXS SOD EMAIEM

3.1.4. InEEE¥T SOD FEMMRY

R R B A0 R 1R) 4 o EERER AN E 0.15%. JIFE & 18%. 27°CHIMEE FiltfT kB, L. SOD if
JIRVEFERR, HIE 4 TR, S nkEECA TR N 12%~18%I, SOD % B hnkE & LIk LTy, ki
N 18%IN SOD % /14 1175.63 U/ml, 4jintl&E KT 18%M}, SOD % 1@ #ibek. mHubseinrile, 7
WA, AU E N 18%.
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Figure 4. Effect of sugar content on SOD activity
& 4. IN¥EEXT SOD FEMERIR/NE

3.2. Box-Behnken g 7 iR I8 45 R X iR I8 it

HETHERRLIG AR, %I Box-Behnken R I6E 1T R PR T N IR . —RAFELL T
T Rt BRI SR, R A4 S B IEEE[18]. W MNAE 5 A SOD i,
DUAN BRI 2543 B R BB (8] W14 pH Hefh &, INBEE:, WREE T 2T, BT R IR vt 7 &,
R 3,

Table 3. Response surface test design scheme and results
3. MR EIRI I T RS

Fr5 A: B [E] B: 44 pH C: #&ME D: JnfEE SOD i 71 U/ml
1 -1 -1 0 0 1153.65
2 0 -1 -1 0 1125.11
3 -1 0 -1 0 1128.58
4 -1 0 1 0 1136.61
5 0 0 1 -1 1163.45
6 0 0 -1 1 1133.87
7 -1 1 0 0 1157.07
8 -1 0 0 1 1159.11
9 0 1 -1 0 1126.79
10 0 1 0 -1 1137.26
11 1 1 0 0 1149.61
12 1 -1 0 0 1141.28
13 1 -1 0 1109.92
14 -1 0 0 -1 1125.98
15 0 0 0 0 1226.73
16 0 0 1 1 1149.43
17 0 -1 0 -1 1134.19
18 0 1 1 0 1128.15
19 0 0 -1 -1 1157.88
20 1 0 0 -1 1150.01
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Continued
21 0 -1 1 0 1142.42
22 0 0 0 0 1226.57
23 0 0 0 0 1199.25
24 0 1 0 1 1163.78
25 0 -1 0 1 1157.31
26 0 0 0 0 1220.93
27 0 0 0 0 1223.26
28 1 0 1 0 1123.73
29 1 0 0 1 1134.27

321 IREMESKE

FEF g R, 2 H Design-Expert 11v F£ 74} 2 3 SEATHAI L, 2% 0 REIEGRE, R
Y =1219.348 — 4.35A + 0.7250B +5.14C + 2.42D +1.23AB +1.44AC —12.22 AD — 3.99BC + 0.8500BD

+2.50CD - 42.17A2-36.32B2 - 47.66C2 —30.08D2
AT T 220 i R L R E R I TR R S, AR TR 4.

Table 4. Analysis of variance

A BEDH
J5 KR TR H B Fig P g
Model 27,949.37 14 1996.38 9.92 <0.0001
A-RKEERTH] 226.90 1 226.90 1.13 0.3064
B-#J45 pH 6.31 1 6.31 0.0313 0.8620
C-Ff & 316.62 1 316.62 1.57 0.2304
D-Jnfi & 70.08 1 70.08 0.3481 0.5646
AB 6.03 1 6.03 0.0299 0.8651
AC 8.35 1 8.35 0.0415 0.8415
AD 597.07 1 597.07 2.9655 0.1071
BC 63.60 1 63.60 0.3159 0.5830
BD 2.89 1 2.89 0.0144 0.9063
CD 24.95 1 24.95 0.1239 0.7301
A? 11,537.17 1 11,537.17 57.30 <0.0001
B? 8558.48 1 8558.48 42,51 <0.0001
c? 14,733.28 1 14,733.28 73.18 <0.0001
D? 5870.58 1 5870.58 29.16 <0.0001
Bk 2818.77 14 201.34
3BT 2290.38 10 229.04 1.73 0.3138
2[RI 528.39 4 132.10
M 30,768.14 28
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Figure 5. Interaction response surface and contour map of each fact
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B, RN RBERIES, A, TRk S 2%

33 FEmRNESER
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T ST BITAS B B B OE R ISR A, AR RS el e, 48 10 i RN, SRR SRR
WO 7R N BV E VAN, AR IR B VP VP AT 4, TS BRI 8.5 4 R 1 3 VAN
RERD, AFEERHOEER, RIS E, TRk,
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TR A bR IE T/ICBFIA 08003-2017 (& FHIEIREZ) FTilE MR, 7= 5t BTl 45 IR mkS 55 &AL
e R, WSS KRBT AR
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# 7% % 86 CFU/mI < 102 CFU/mI
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W] 4 K, WIUG pH4, FERER AN E 0.2%, INbEE 18%, nJ LAMIFE) SOD %% 714 1216.35 U/ml, 7= i Ji
BRI, BRAeRMEN AR, ST R IR P 2R B o S 58 n] ks e e I AR = i
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