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Abstract: In order to improve the yield of soluble dietary fiber (SDF) prepared from fruit and vegetable pomace by lactic
acid bacteria fermentation, the "Xuxiang" kiwifruit pomace was used as the raw material in this research. Single-factor experiments
and orthogonal experiments were conducted to optimize the preparation process, and the samples prepared by fermentation were
compared with those prepared by the acid extraction and enzymatic assisted extraction. The results showed that the optimal process
conditions for preparing SDF by fermentation were: material to liquid ratio, 1:20 (g/mL); fermentation time, 48 hours; fermentation
temperature, 35 “C ; initial pH, 3.0; inoculum volume, 10% (volume fraction of fermentation system). Under these conditions, the
yield of SDF from kiwifruit pomace was 17.83%, which was higher than those of the acid method (14.93%) and enzymatic method
(15.69%). The analysis of physicochemical properties revealed that the SDF prepared by fermentation had a water holding capacity
of 11.01 g/g, swelling capacity of 8.66 mL/g, solubility of 90.12%, water-binding capacity of 15.46 g/g, and nitrite adsorption
capacities of 889.61 ng/g at pH 2.0 and 282.80 ng/g at pH 7.0, showing superior properties of this SDF compared to those of the
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SDF samples obtained by the acid and enzymatic methods. The above research results indicate that kiwifruit pomace is a high-quality source

of soluble dietary fiber, and the research provides a theoretical basis for the high-value utilization of kiwifruit processing by-products.
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70 °C FAi74: SDF HIZK#H 1 he EIEA G, F 300 uL
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Fig.1 Effects of solid-liquid ratio on the yield of soluble dietary
fiber from kiwifruit pomace
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Fig.2 Effects of fermentation time on the yield of soluble
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Fig.4 Effect of initial pH value onthe yield of soluble dietary

fiber from kiwifruit pomace
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Fig.5 Effect of inoculation amount on the yield of soluble dietary

fiber fromkiwifruit pomace
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RKEER X B Z, AR R R IR 45 Rk i =
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Table 2 The orthogonal experiment results

B4
K — - %
2 A#RIL B#  CR¥E DAM EXE )y
(gmL) #%/% pHME BE/Mh  RE/C

—

1(1:15)  1(8) 1(3.0) 1(36) 1(35) 13.60

2 2(1:20) 1 2(4.0) 2(48) 2(37) 1527
3 3(1:25) 1 3(50) 3(60) 3(39) 10.73
4 1 2 (10) 1 2 2 11.74
5 2 2 2 3 3 13.96
6 3 2 3 1 1 10.50
7 1 3(12) 2 1 3 12.17
8 2 3 3 2 1 13.89
9 3 3 1 3 2 15.43
10 1 1 3 3 2 11.25
11 2 1 1 1 3 14.49
12 3 1 2 2 1 17.47
13 1 2 2 3 1 14.84
14 2 2 3 1 2 15.89
15 3 2 1 2 3 17.36
16 1 3 3 2 3 8.49
17 2 3 1 3 1 16.08
18 3 3 2 1 2 12.57
K, 72.09 82.81 88.70 79.23 86.39

K, 89.59 84.30 86.28 84.22 82.16

K; 84.06 78.63 70.76 82.30 77.19

k, 12.02 13.80 14.78 13.20 14.40

k, 14.93 14.05 14.38 14.04 13.69

ks 14.01 13.11 11.79 13.72 12.87

R 2.92 0.94 2.99 0.83 1.53

HH 3 2 I Hrml A, % R 2R BBk SR SDF
BRI I E R N C>A>E>B>D, Btk
pH {8 > B L > K B IR B > e Fh i > BRI ], A
L Z %M N ABCDE,, EIEEE 1:20 (g/mL).
FEFIE 10%. pHH 3.0. KEENT[H] 48 h KIFEIRFE 35 °C.
RITTENWERKY, BHE L R pH E X BRAE
BE S SDF 18 R ik B3 (P<0.01). RAMALE
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I L ESEATIRUE S, Bk F i SDF g% R
17.83%. SRR S SDF 193K & T SOk HhoE 1) 5 47 1
B A RE,

R 3 HENMTER

Table 3 Variance analysis of orthogonal experiments

BE Fif AwWE  HF F M
A 52.278 2 26.139 8.34 oK
B 5.523 2 2.762 0.881
C 69.79 2 34.895 11.134 *x
D 4.06 2 2.03 0.648
E 17.531 2 8.766 2.797

RE 78.353 25 3.134

B3R 4 7] &, MR 42 ¥ W % [ SDFL 1) 1§ &%
(14.93%) A1 $2 7% 1 £ (1) SDF2 15 2% (15.69%),
BB E T KRB (P<<0.05); BRI %1 IDF1
15 % (32.78%) FHG 4 % i 2% (1) IDF2 [ 15 % &
(35.15%), ¥JRFEm T KEE (P<0.05). Z&RZENE
FUFF R R B i (0 B A SRR b IDF 4 i 58 3 PR AR,
SDF & & U 2. 35 Ty, 0 B 25 W LM B AE R o
WA R AE 4E R R IDF B R i A BN - 2
BE, $&m 7 SDF W& . thah, FLRR W/ KB 2
FEAE B A LR v] US4 4 3R 25K 40+ BB 1 B 2
BRARICIR A RS, A RmTia 2 hE™,

x4 = EH SRR R ESDFMIDFEE
Table 4 The yields of SDF and IDF from kiwifruit pomace

prepared by three methods

5% SDF IDF

B % 14.93 +0.39° 32,78 +0.36"
B % 15.69 + 0.24° 35.15£0.38"
K Bk 17.83 +0.17° 31.42£0.28°

2.3 SDF S ¥E4 ik K4 F &7

2.3.1 SDF¥$4E40 5,

B 5 7 %1, SDF1 ([g#&i%) H SDF3 ( k I#
D Y 13 BB R, B SDF2 (B > 7
#E PEBE TR . SDF1 2 2L il 3 &) i (55.16%) 1= 7L b
BEIR (27.77%) FIEFLHE (5.19%) 41K ; SDF2 F %
HEFLBE IR (32.40%) Hi%HE (28.71%). 3Kk
(9.82%) ; SDF3 EEZtHAI & B (57.18%). - FLAk %
g (18.15%) FIEFLKE (11.49%) ZH .

WEFC R, AN BRI T4 4R, SDF1 M
SDF3 17 %) B & 25 i, 1X ] B2 IR A BE AN S A= )
KRR T AR KAE, TG FRECHIR A, 2F4E
R ARAR K. R —ME RN, HIF

B D-F- FLHE IR 8T o-1,4 WEHF BOESE T A, [R5
AP PEE R NEE, KRR, BT 0 A D R
fEpEAEILRE, X RWEW RERI K T SDF Ff il 1) £ 2
Bt ERI IR SRS BEHRVE AR B SR HL AR
HH R R R4z K P o 2 2T 4 2R U S K A
DF], R IIBAAR R b AR fr T 4 RE A
4F4E% . SDF MAEEFIUE TEMIE R ER, JR5:
SDF BRALME 5T A € 25 RAB R W] =& AR RO e

*® 5 FARPRRETAEE R TS REARERB ST

Table 5 Monosaccharide molar percentage of soluble dietary

fiber from kiwifruit pomace

BERB /% SDF1 SDF2 SDF3
RS Sy 0.17 0.18 0.15
HEAE 1.96 7.49 1.48
A4 0.038 0.089 0.044

T A B EAER 0.099 0.15 0.75
IS 0.36 0.42 0.29
F 545 5.19 9.82 11.49
B A 0.15 1.41 0.69
H B AR 0.00 0.083 0.00
HILE HAE 0.96 1.51 0.82
R &4 3.84 8.42 4.00

F BB 27.77 32.40 18.15
HnEE 55.16 28.71 57.18
KA 2.58 2.11 1.03
GEEREE 1.73 7.23 3.93

232 SDF4T%

AR ARy TRED M 2o EE, FE
JE A A A T AR AR S, — BCR B 7
FEORIES . K 6 W, MRILEHI %1 SDF1 )
By RN, KEEEH %K) SDF3 HIY 7> 1 B E
H, /N T RS % SDF2 E¥ T, Lk
i) 2 RS A AT VA ML A A AR A T RR TR
RIEEE R —B.

* 6 SRBEMRETAEERFEENSFE
Table 6 Average molecular weight of soluble dietary fiber from
kiwifruit pomace

#f b SDF1 SDF2 SDF3

140310 160010 145 597

M, (Da)

2.4 SDFAIDF4 & 2 4F

WE 6 iR, 7E 4 000 2 400 cm ' [ D% E 30 FE N
=Fh 51 45 1K) SDF 14 REEILHY T 22 4 1) i Y 4 A R U
W, Fir4 SDF Al IDF #£ 5 7E0E 3 390 om ' &b ) 95 16
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& O-H M4k, O-H EZKH IDF F£F4E & A
LF YR DL S SDF H R, 2 929 em ™ Ab g /N i
F1 SDF Y IDF FH & DA K 7 FR 56 (1) M AT C-HL 11 4l 48 ik
P, R PERSRARAE, {H SDF fEIX AN B
AR XT3 55, IDF W5 8L, 5 IDF &4 5 2 k]
FAARE . ARRBES L 4 A K,

o
N
=N
o

3389

=
Q
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AV e
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Fig.6 FT-IR spectra of SDF and IDF from kiwifruit pomace
7Z: (a) SDF; (b) IDF.

55 IDF FEShAHLL, SDF FESRFELLAMERER 1740 cm''
F1650 cm ' U BRI R RO B2, HEREE (7
#F-COOH F1-COOR ) 7EJ L 1740 cm™ AL 2B
BB AEIR A D%, o] T UM R R 2 HREE s i
ff)-COOH & FIEP H ) 1 650 em ' AbF P H AR X FR
A A IR BN e, 3[R A 2 RIS 26 22 W I AR AL M SR B
\Zﬁ[zs]o

FELLANERE M, AT 1250 em' B AW 0
W 3 BV R T2 45 4 R 40 T sp” Z AR IR T 5 4R
FZ AR Aa IR 5, LA SOR 5 2R F3 1 Hh ok AU R e 4
IRB o IX—HFAEUEAE P AR Al R 61 T 354 3
- 2 4 25 (1 32 B e Lk o AL B, RO e R A e
HWHEALTF 1067 em ' BT, 31X —WAE & p B R B P
C-O-C FEXFRIRS 512" . £EXT SDF A1 IDF FE & 1)
ZLAMGIG ST, AL TR IS A A B, 2 BH R
RS AR RS I, HENH] 1S 2

60

(') IDF FZ B LF4e R, P4 RMAT R, SDF
T LRI ARBTRAN AL YR EE R .

2.5 SDFAIDFIE b M i A7

25.1 KA

% 77 LLA i, SDF1 [ EF/K /1 (11.01 g/g) ANl
SDF3 f{j##/K 1 (1099 g/g) T & %2R (P>0.05),
{H & 2 KT SDF2 (P<<0.05), T IDF HI4¥/K J16E
Jifi ¥ 5 IDF1 >IDF2 >1IDF3. SDF [{j4%/K /] /& IDF K
1.22~2.39 1%, 5 M7 B i i & R e R I AU

SDF1 1 SDF3 I B KWK 71, & & T
SDF2 (P<<0.05). %I T IDF fIVARK I =, KEEA
FIF IDF K 104w =734 B3 SDF (%
fRE MR EER (P<0.05), ZREEH &N
SDF R il 20 i 38 KT HoR P Bl 46 7. FESS BK
fe IR/ EREE R, =7 SDF (K45 &K it 11 A1 7E1E 2%
ZE5 (P<<0.05), SDF3 K456 7KEE/IRE] T 15.46 g/g,
I IDF [Al45G7Kae/1c i 2R (P>0.05).

SDF fIEFK 71 Ik 71 MR ER DL I 45 6K I BE
HEF IDF (P<<0.05). HJR[KFET SDF 4 145
A B2 R KR R RS, RS 5K TR R
Sk, MIMIAE SDF R I HH AT 7K -ERETT . A RLY
R FLBRZEFURG B 55t 22 5 i i 13 41 4 1 K & 1
Jii, SDF 4fftEEUK, AR TKFFEE, I HEH
Al BT EE KD

® 7 BRRMRESDFSIDFK&8ES
Table 7 The hydration capacity of the SDF and IDF from

kiwifruit pomace

HAK IR BEE oK

T e (mL/g) % @)

SDFI 11.01 £0.07° 10.32+0.27" 70.61£0.59" 7.04+1.33°
SDF2 6.46%0.17° 2.58%0.11° 79.41£0.83" 11.80+1.17°
SDF3 10.99+0.09" 8.66=0.11° ¢g1p+1. 12 15.46+2.10°

IDF1 5.55+0.07° 1.280.09° - 3.02 £0.08°
IDF2 528+0.11° 2.37+0.15° — 2.66 £0.22°
IDF3 4.59+0.18° 2.66%0.12° — 3.71 £ 0.08"

A AP HEEFETAREAN, RPELEAS
ZFZ% (P<0.05).

252 HimA

o1 B 7 0] LL & H SDFI [ ¥ 3 /7 (3.02 g/g)-
SDF3 [P ¢ i 71 (3.23 g/g) & % & T SDF2 1) +F i
71 (P <0.05). SDF3 5 IDF3 [ 4% 3l /1 ¢ & 3 1tk 2
S (P>0.05). SDF3 45 it JJ I T SC k38 1 1
F2 SDF [\ # 71 (4.08 g/g) Flklivd SDF (£ 1
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Fig.7 The oil holding capacity of the SDF and IDF from
kiwifruit pomace
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Fig.8 The nitrite adsorption capacity of the SDF and IDF
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from kiwifruit pomace
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(319.66 pg/g) Kz, KNy SDF3 (282.80 pg/g).
I, FERLRLE WA (pH E 2.0 MRRMEAM T, Bk
T 1k SR R £ 2T o 1) I TR AR S - R B e ) B A
TR 7B (pH 1 7.0 e ). RIAKF
TERRVESAT N, 1R £ 1 o 25 400 v R 52 10 V9% 1 356 [
TR Ty IR R 2 5 1R 55 e 1% T A A0k o) I i R AR 9
(NO,) FEASE SR B AT o e T o] 4% fr) s 2 21
W SDF 7 Al 2 25 FO W B B 77 (5039 pglg, pH {H 7.0
551 SDF3™. eAb, BRiEhk G IDF3 R H B (0
TEIR Eh W P 6 /7, D T-# B IDF (232.05 pg/g, pH{E
7.0), Hi IDF (306.77 pg/g, pHE 7.00"", X T [%

A 4 T 2 U ) N- S 02 -5
HE,

3 #ip

SR FH FL R T R T 1) SR A Bk SR T v 1 i £ 41
Y BE T 25 BB EE 1:220 (g/mL). R EERT
] 48 h. K BEIRFE 35 ‘C. #24h pH {H 3.0, #EFh &
10% CREARREFRDEO . EiZFMET, Bk R
ATV PRI & AT 4E A3 R T IA 17.83% 5 FLER B R B
i WERE (57.18%). FILMERER (18.15%) F1F
FUBE (11.49%) %%, HEI5r1 &4 145597 Da, DLAR
G RIRRAPA AT N FEERSR . K% SDF R
R AR EARRE . SRR (10.99 g/g). WK
(866 mLUg). VAEMRF (90.12%). 454 /KAE S (1546 g2
NV RSEE B 7 (889.61 pglg (pH {H 2.0), 282.80 pg/g
(pH { 7.00), Zi& R T 5 EL$E7%: SDF Ffg#22%:
SDF. Zx FFTiR, BRfiblk S 2 00 i i & 21 4k R,
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