5

( 550025)

( TDF) TDF
o : Box—Behnken
o : : ( Lactobacillus acidophilus) GIM.1.208
( Lactobacillus pentosus) CICC.22210 ( Aroma- producing yeast) 1:2:1. 1:5,
10% - 30 C. 52 h SDF 11.590% 76.53%
('TDF) . .

Optimization of fermentation of roxburgh rose pomace
for dietary fiber preparation and quality indexes analysis
DING Xiao-juan MENG Man ZHAO Ze-wei GU Yuan-ting DING Zhu-hong"

( College of Food and Wine Engineering Guizhou University Guiyang 550025 China)

Abstract: Objective: Mixed strains was used to ferment roxburghii rose pomace for improving the content of soluble dietary fiber
( SDF) in the pomace dietary fiber.It would provides a reference for the industrialized production and product development of
SDF in roxburghii rose pomace.Methods: Based on single—factor experiments the optimum process was optimized on the basis of
the Box—Behnken test design using dietary fiber yields as response values. Results: The optimum conditions for preparing the
soluble dietary fiber of roxburghii rose pomace were as follows: The ratio of Lactobacillus acidophilus Lactobacillus pentosus and
Saccharomyces cerevisiae were 1:2:1.The ratio of material to liquid was 1:5.The amount of inoculum was 10% .The temperature
and time of fermentation were 30 °C and 52 h respectively.Under these conditions the yield of SDF reached 11.590% which
was 76.53% higher than that of original fruit pomace.The total dietary fiber obtained by the fermentation method had higher
swelling force water holding capacity and oil holding capacity than the original pomace. Conclusion: Microbial fermentation
preparation of dietary fiber can effectively improve its quality indicators.That’ s a simple and high— quality method of dietary
fiber.

Key words: roxburgh rose pomace; dietary fiber; fermentation method; response surface methodology
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15 16

( Lactobacillus bulgaricus)

( Streptococcus thermophilus) " o

( GIM.1.208) .

( Aroma— producing yeast)

( CICC.22210)

( TDF)

SDF
1
1.1

( 5
)

4 °C ; ( Lactobacillus
acidophilus) GIM.1.208 . ( Lactobacillus
pentosus) CICC.22210 ;

;a— N R

Megazyme International Ireland Bray

Business Park; 2—( N— ) /MES
; TRIS
MRS 100 g 100 g
50¢g 50¢g 50¢g 0.05 g
80 1.0 mL K,HPO, 2.0 g MgSO, - 7H,0 0.2 ¢
MnSO,*7H,0 0.05 g 200 ¢ (1.5 g/
100 mL) 1000 mL pH 121 C 0.1 MPa
30 min 37 C 24~48 h
; SPX-150B 1T
; SW—-CJ-2FD
; GDE + CSF6
VELP SCIENTIFICA o
1.2
1.2.1 — — —
— — (60 C) — ( 60 ) —
500 mL 50 g
1:5 g/mL
10 min
pH
1.2.2 18
: 1:20
30 C 5%
35~40 C 20~30 mino.
o : MRS
121 °C 0.1 MPa 30 min
GIM.1.208 . CICC.22210
37 C 24~48 h o
1.2.3 GIM.1.208 .
CICC.22210: 37 C;

98

28 C; 10% - 1:5. 48 h
1.2.4 GIM.1.208 /CICC.22210/
=1:2:1.1:1:2.2:2:1.2:1:2 10%
30 C 1:5 g/mL
48 h °
1.2.4.1
25 & 250 ml.
1:5 g/mL 1:2: 1 ( 10%)
28.30.32.34.36 C 48 h
1.2.4.2
25 g 250 mL
1:5 g/mL 1:2:1 ( 10%)
12.24.36.48.60 h 30 C
1.2.4.3
25 o 250 ml
1:2.1:3.1:4.1:5.1:6 g/mL 1:2:1
( 10%) 30 C 48 h
1.2.4.4
1:5 g/mL 1:2:1 6% 7% 8% ~

9% 10% 30 °C 48 h o
1.2.5 Box—Behnken

Box—Behnken

-1.0.1 1.

1 Box-Behnken
Table 1
Box—Behnken design

Factors and levels of

-1 0 1
A (mL/g) 1:4 1:5 1:6
B (%) 8 10 12
C (C) 28 30 32
D (h) 36 48 60
1.2.6
1.2.6.1 ( TDF)
GB5009.88-2014; ( IDF)
GB5009.88 — 2014;
( SDF) : SDF = ( TDF-IDF) x 100 100 100 g
1.2.6.2 1.0000 g( m,)
20 mL (V) 10.00 mL
( ) o (24 h)
(V1) (mL/g)
=(V,-V,)) /m,
1.2.6.3 1.0000 g( n,)
100 ml. 75 mL (25+2) C



24 h 1000 r/min 2 30 € TDF 11.43%
30 min (n,: 0.0001) 32 C TDF
(g/g) =(n, —n,) /n,o ; SDF 30 C 36 C
1.2.6.4 Sangnark " SDF
1 g( h,: 0.0001) SDF 5
1 h, /
(h,: 0.0001) . 30 °C.
(‘hy: 0.0001) (g/g) =(hy —h, —
h,) /h,.
1.3
x £SD Design— Expert 8.06
p <0.05
2
21
1 1.208 SDF
11.00% - A:2B: C 2
SDF Fig.2 Influence of fermentation
SDF  TDF (p<0.05) - temperature on dietary fiber
SDE : 222
1:2:1 > 1.208 > 2:2:1 > 3 1224 h TDF
2:1:2 > 1:1:2 > 24 h 48 h ;
22210 > : 1.208 SDF 48 h 48 h  SDF
1:2:1
B- ) »
1:2:1 pi
TDF.IDF  SDF 52.80% 41.34% 62 2
11.46% - SDF 48 h )
48 h.
1
Fig.1 Influence of different strains on dietary fiber 3
(p<0.05) Fig.3 Influence of fermentation time on dietary fiber
2.2.3
B- N 4 TDF ;
° SDF 1:5 (g/mlL) SDF
: DF SDF .
IDF . SDF o SDF i
° ° 1:5 (g/mL) o
( GIM.1.208: CICC22210: ) 204
1:2:1 : 5 10%  TDF
2.2 SDF °
2.2.1
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2 Box-Behnken

Table 2 Box—Behnken experimental design and result

SDF
A B C D (%)
1 -1 -1 0 0 9.98
2 1 -1 0 0 9.44
3 -1 1 0 0 9.87
4 1 1 0 0 10.49
5 0 0 -1 -1 10.34
4 6 0 0 1 -1 10.53
Fig.4 Influence of different material 7 0 0 -1 1 10.07
liquid ratio on dietary fiber 8 0 0 ! I 11.27
. 2 9 -1 0 0 -1 10.01
SDF o
10% ] 10 1 0 0 -1 10.48
11 -1 0 0 1 10.89
12 1 0 0 1 10.29
13 0 -1 -1 0 9.91
14 0 1 -1 0 10.38
15 0 -1 1 0 10.22
16 0 1 1 0 10.21
17 -1 0 -1 0 9.82
18 1 0 -1 0 9.94
19 -1 0 1 0 10.47
20 1 0 1 0 10.71
5 21 0 -1 0 -1 9.87
Fig.5 Influence of different inoculation 22 0 1 0 -1 10.62
quantity on dietary fiber 23 0 -1 0 1 10.02
2.3 24 0 1 0 1 11.11
25 0 0 0 0 11.45
26 0 0 0 0 11.51
SDF 27 0 0 0 0 11.68
2, Design Expert 8.06 Box— Behnken 28 0 0 0 0 1157
2 29 0 0 0 0 1138
Y =11.52 + 0.026A + 0.27B + 0.25C + 0.15D + : .
0.29AB + 0.030AC — 0.27AD - 0.12BC + 0.085BD + SDF
0.25CD-0.75A* —0.78B* -0.56C* —-0.36D" SDF ;
3. p <0.0001 SDF .
o p =0.0852 > SDF :
0.05 o SDF :
0.9414 94.14 % .
° ¢ 3) SDF ; SDF
B.C A*.B’.C*.D’ , .
SDF (p<0.01); D SDF
AB.AD.CD SDF (p< : SDF
0.05) SDF (p>0.05) . o
2.4 o
6~ 11 Design—Expert 8.06
SDF SDF (
: SDF GIM.1.208: CICC22210:
; SDF 1:2:1. 1:5 (g/mL) . 10.34% -
. SDF 30.55 C~ 51.89 h SDF
; SDF 11.599% .
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3

Table 3  Box—Behnken experimental design and results for response surface analysis

df F p
10.00 14 0.71 16.05 <0.0001 ok
A 0.0080 1 0.0080 0.18 0.6779
B 0.87 1 0.87 19.65 0.0006 *k
C 0.73 1 0.73 16.29 0.0012 *ok
D 0.27 1 0.27 6.07 0.0274 *
AB 0.34 1 0.34 7.56 0.0157 *
AC 0.0036 1 0.0036 0.081 0.7803
AD 0.29 1 0.29 6.43 0.0238 *
BC 0.058 1 0.058 1.29 0.2744
BD 0.029 1 0.029 0.65 0.4339
CD 0.26 1 0.26 5.73 0.0312 *
A’ 3.04 1 3.64 81.84 <0.0001 Kk
B 3.98 1 3.98 89.38 <0.0001 *k
c? 2.07 1 2.07 46.42 <0.0001 *ok
D’ 0.84 1 0.84 18.96 0.0007 *k
0.62 14 0.045
0.57 10 0.057 433 0.0852
0.053 4 0.013
10.63 28
DRk (p<0.01) * (p<0.05) .
6 SDF 8 SDF
Fig6 Influence of material liquid ratio Fig.8 Influence of material liquid ratio and time on SDF yield
and inoculation quantity on SDF yield
9 SDF
7 SDF Fig.9 Influence of inoculation quantity
Fig.7 Influence of material liquid ratio and temperature on SDF yield
and fermentation time on SDF yield SDF .
1:5 (g/mL) . 10% 30 C. 52 h 25
11.590% 0.009 4 TDF
0.08% 55.46% SDF 2.72%
SDF
SDF SDF 11.59%
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4

Table 4  Comparision of character analysis before and after fermentation of pomace

(mL/g)

(g/g)

(glg)

TDF( %) SDF( %)

10.09 +0.06"
14.65 +0.03"

10.09 +£0.05*
16.71 £0.11*

1.12 £0.01°
4.54 £0.10"

0.80 £0.01°
2.12 £0.02"

55.46 £0.32"
52.80 +0.48"

2.72 £0.02°
11.59 +0.29"

(p<0.05) .

10 SDF
Fig.10  The influence of inoculation quantity

and fermentation time on SDF yield

11 SDF
Fig.11

time and temperature on SDF yield

The influence of fermentation

76.53% -

20

32

14.65 mL/g

16.71 g/g

4.54 g/g

( GIM.1.208) .

( Aroma—producing yeast)

102

2.12 g/go ®

13.21 mL/g 9.15 g/g

721 glg

9.65 mL/g

( CICC.22210)

30 C. 52 h

11.590% -

10% -

1:2: 1. 1:

30

7 glg
10 mL/g '
16.71 g/g-14.65 mL/g

o

SDF
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