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Table 1 The factors and levels of Box-Behnken
response surface experimental design
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40. 58 pg/g 1 46. 59 we/g, P B #R LY13 Fl LY25
R 4 R PR L) o ) b 2R G 2 T
Bk

B B TR PR LY 13 1 LY25 & B i 1
FEARH T, Horp S BN SRS S, i)
RERFMBORAEE ™ A8 KIS M ER 2R Y 5
SRS BT A Fh RN & 1 25 R W TR LY 13 &
PR ARGt 12 AR 2 ) BT AN 9 R 2 4 T, i
LY25 B ORI H 7 AR 24 SR 6 Fi il 2

100~

B RERS YRS/ Ah

LY13 LY25 LY33 LY36 LY37
Btk

B 1 AR R B R T AR S e A
Fig. 1
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Table 2 Results of GC-MS analysis of volatile aroma substances in fermentation broths of aroma-producing strains

ng/g
255 W LY13 LY25 LY33 LY36 LY37
X e -1, 8- 0.14 0.09 0.45 0.13 0.45
SN 26.70 32.67 4. 60 — 0.23
3o W 22 — — — — 0.90
fig s a—FA T — — 0.43 0. 09 —
2,3-T 0. 63 — — — —
2,5 — HI 0.48 0.48 — — —
MFRFEIR 2 2.56 2.09 — — —
HLEE 10. 64 11.89 5.45 — 1.12
SR H R — — — — 0.11
y- T N 0.16 0.06 — 0.21 0.36
Z AR TR 0.61 0.47 1.50 0. 60 1.09
PR TR 0.24 0.42 1.18 0.42 0.95
REE MR 4.46 4.03 10.25 1.95 8.65
FERIIR 2T 0.36 0.34 2.10 0.30 0.95
% S T Y 0.07 0.19 0.26 0.19 0.27
s TR B — — — — 0. 06
R 2 e 0.47 — 2.87 — 0. 80
R I R 0.20 0.18 — 0.07 —
BRBR NS TS TR 0.02 — — 0.04 —
2-WER B 2 .1 0.16 — — — —
SR A TR 0.23 — 0.62 — —
PR TS R S AT I 6. 31 — — 2.51 10. 46
3-FFH-2-THH 1.43 1.23 — 0. 65 0.43
A3 -4 4- T FE-2(3H) W R 0.16 — — 0.07 0.13
2,3-&-3,5 K -6-HF-4(H) -k -4-F 1.15 1.03 0.23 0.56 0.78
B-THED = 1. 11 1.08 1.67 1.50 3.08
. FEL 0.37 0.42 0. 61 0.35 0. 89
e . .
3,5- -2 A -4 (H) —nitij -4 0.15 — — 0.15 0. 09
WA =R -B-5% = — — 1.01 0.51 —
3= FE-2-T 0.19 0.13 — — —
R 0.15 0.08 — — —
IR LR 0. 09 — — — —
KR 0.38 — — — 0.56
DIRTHIT 1.53 0.72 1.30 4.75 6.09
VIR 1.18 0. 96 — — 1.82
fifi g 2 2.88 1.72 — 2.45 4.32
ives 2-HETR 4.02 3.96 — 0.10 —
ST 9.36 9.02 0.40 — —
SR 4.56 4.41 0.34 — —
KR 0.58 — — — —
TR 0.31 0.16 — — —
5—F L 0.13 0.21 0.79 — 0.37
BEE 0.10 0. 08 0.18 0.17 0.15
i T 0.25 — — 0. 06 —
e — — — 0.32 —
< H 1.36 1.18 — 0.20 —
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2.4 REIZHEERRBERSN

25 B TR 3R X R TR VAR T R A S R Y
mE 7 B, i 7a) ATAL 2% R T N
25~35 CH, AU 45 M A AU I S i 25
HEREAR R S R R B 30 C B, KT
W R H Y S R, O 87.27 py/e.
R TR L BCAR A PR AR K2 B 3 B AR
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SEHAEF R 8] 55 e T i i 22 [ 1) 22 FAE T Y
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P X M 7 {5 T i 3 ( P<0. 05)

3 3o [ SRS F i 7 1 R AT 0 45 B e A
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Fig. 7 Effect of single factors on the total amount of volatile aroma substances in fermentation broths
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%k 3 KB LY Box-Behnken v & &K 5
RITRER
Table 3 Box-Behnken response surface test design

and results of fermentation process

k4 WPATGAREG T EHSIER
Table 4 The variance analysis results of the

regression model

Fg P mmg w)r P P ¥

KBS 4 B c D V(pg-g')
1 0 0 0 0 136. 58
2 0 -1 1 0 132. 34
3 1 1 0 0 125. 45
4 0 -1 0 -1 125. 81
5 1 0 0 -1 119.92
6 0 0 1 1 128. 39
7 0 -1 -1 0 125. 54
8 0 1 -1 0 127.07
9 0 0 0 0 137. 30
10 1 0 -1 0 128. 86
11 -1 0 -1 0 127.71
12 -1 -1 0 0 125.21
13 1 0 1 0 128. 83
14 0 0 1 -1 125. 45
15 0 0 -1 -1 123.13
16 -1 0 1 0 130. 13
17 0 -1 0 1 123. 11
18 0 1 0 125.23
19 0 0 0 0 135.12
20 0 1 0 -1 118.73
21 1 0 0 1 125.25
22 -1 0 0 -1 123.43
23 0 0 -1 1 122.72
24 -1 0 0 128. 45
25 -1 1 0 0 132.32
26 0 0 0 0 137.32
27 0 0 0 0 135. 89
28 -1 0 0 1 123. 42
29 0 1 1 0 135. 14

Bl 730.42 14 52.17 18.00 < 0.0001 ==

A 2.48 1 2.48 0.8 0.3702
B 1.01 1 1.01  0.35 0.5646
C 5313 1 53.13 18.33 0.0008
D 11.31 1 11.31 3.90 0.068 3 e
AB  25.55 1 2555 8.8 0.0102 a
AC  1.50 1 1.50 0.52 0.4837
AD  7.13 1 7.13  2.46 0.139 1
BC  0.40 1 0.40 0.14 0.7148
BD  21.16 1 21.16 7.30 0.0172 *
cD  2.81 1 2.81 0.97 0.3419
A* 141.27 1 141.27 48.74 <0.000 1
B> 103.23 1  103.23 35.61 <0.0001 =
¢ 4472 1 44.72 15.43 0.0015 =
D* 521.39 1 521.39 179.88 < 0.000 1 =

%2:  40.58 14 2.90
JIH 37.00 10 3.70  4.14
4t 3.58 4 0. 89

4t 77100 28

0.091 8

R*=0.9474 R>, =0.8947

adj

AR 0B SR B B T AR A A I8 7 0 Y
HRIVE T, KB BCR B Wi AR ™ T Tl 1 30
XY BAT R R, il L — PR AR R, A
T4 o 7 e D R Y L BRI Z A,
A e A B e PN 22 52 P W) R A A £ P PR 45 A
R EALRICR P SRR I i 5 T o H R 8201
AEAGFT R JEA A AT Sy 5 0T A 7 A Tl R A 7

3 %ZEip

ARSCLAME A P73 RS Ak A S o i O 98
B, DA SR el - 3 Hh o0 8 0 32 ) — R B A I
RESTRYTE bR LY 13, I 52 Mo 1A i 4 a4

T x RN 3 (P<0.05) , # TR 3 (P<
0.01),

LU B TR ( Wickerhamomyces ) 5 4 S 1 2872 1 Ak
REIG  BE BRI 289 I i B B, R T
HAFEEE ARG FEE ; Wi W R
Box-Behnken M 17 7 250 75 51 122 P ke 1) e 4 T T
M Jg R B S 145 o/ min R BENFIH] 49 h K
VB 31 C WIth pH M 7.1, 7EM T2 F L EH
YR 135, 38 e/ g ; 10 5 XHZ AR R
TRt R 200 i JSSREL I Ak A 5 AT R B A AN
GC-MS 43T, B 12 12 PR A 1) 7™ i e g 2 22 g 200 i
JETit  ASBIESE AT A K R R P A e R T A At
% RTS8 P Z HEE R

S K.
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Development of apricot pomace flavoring by microbial fermentation

YANG Jing',LIU Guanghao', WANG Qiongbo”, HAN Li* ,WANG Qingfu*,
ZHAO Zhiwei* LI Lei*, WANG Qiuling®
1. College of Tobacco Science and Engineering , Zhengzhou University of Light Indusiry , Zhengzhou 450001, China
2. Department of Food Nutrition ,Luohe Medical College , Luohe 462002, China;
3. College of Food and Bioengineering , Zhengzhou University of Light Indusiry , Zhengzhou 450001, China
4. Technology Center ,China Tobacco Henan Industrial Co.,Ltd.,Zhengzhou 450002, China

Abstract : To develop apricot pomace flavoring, the most effective aroma-producing strain was isolated and screened
from apricot orchard soil. The process conditions for microbial fermentation of apricot pomace by this strain were
optimized using single-factor experiments and Box-Behnken response surface methodology, and the key enzyme was
preliminarily identified. The results showed that the strain LY13, identified as Wickerhamomyces, had the best a-
roma-producing effect. After fermentation of apricot pomace by this strain, the resulting product exhibited rich
sweet, fruity, and floral aromas, with a high total content of alcohols, esters, and ketones in the fermentation lig-
uid. The optimal fermentation conditions were a stirring speed of 145 r/min, a fermentation time of 49 hours, a fer-
mentation temperature of 31°C , and an initial pH of 7. 1. Under these conditions, the total content of volatile aro-
matic compounds in the fermented product reached 135.38 pg/g, and the key enzyme responsible for aroma pro-
duction was mainly located in the cell membrane. This study provides a novel strain resource for aroma-producing
microorganisms and a theoretical basis for the industrial production of apricot pomace flavoring through microbial
fermentation.

Key words : apricot pomace ; microbial fermentation ;flavoring; key enzyme
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