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Abstract: The soluble dietary fibers (SDF) of pear pomace were prepared by enzymatic hydrolysis using cellulases,
and the SDF yield was taken as the evaluation index to optimize the process conditions for the preparation of SDF by
enzymatic hydrolysis through single factor experiments and response surface methodology. The physicochemical properties
and functional characteristics of the pear pomace SDF were analyzed. The results showed the SDF extraction process to be
optimized under the following conditions: an enzyme/substrate mass ratio of 1.1%, reaction time of 5.2 h, material-to-liquid
ratio of 1:21, reaction temperature of 37 °C , and a pH value of 4.5. The resulting experimental SDF yield equaled 6.29%,
which was consistent with the theoretical value of 6.23%. The SDF showed improved water holding and swelling capacity compared
to the original pear pomace. In addition, SDF could scavenge DPPH (IC;=0.494 mg/mL) and ABTS (IC5;=0.429 mg/mL) free
radicals, demonstrating good antioxidant activity. SDF showed better cholesterol adsorption performance in the intestine
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(4.81 mg/g), but the adsorption capacity for NO, in the gastric environment (84.68%) was significantly higher than that in the

intestinal environment (16.21%). The SDF of pear pomace seem to have good physical and chemical functional properties,

and this study provides a theoretical basis for the high-value utilization of pear pomace.
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Table 2 The design and results of the response surface

experimental
5s A;I’:‘Jé}?& B Bgfit C:#hifest  SDF 44
JREW/% BFRE/A - (g/mL) 1%
1 1.0 5 1:20 6.21£0.34
2 1.0 6 1:15 5.49+0.22
3 0.8 4 1:20 525+£043
4 0.8 6 1:20 498 +£0.28
5 1.0 5 1:20 6.06 £ 0.67
6 1.0 6 1:25 5.33£0.87
7 1.2 5 1:15 544 £0.83
8 1.0 5 1:20 6.12£0.92
9 1.0 5 1:20 6.24 £1.03
10 1.0 4 1:25 5.65£0.25
11 1.0 5 1:20 6.32 £0.67
12 0.8 5 1:15 4.89+£0.49
13 1.2 4 1:20 5.23£0.51
14 0.8 5 1:25 5.41£0.39
15 1.2 5 1:25 5.72 £0.47
16 1.0 4 1:15 5.16 £0.54
17 1.2 6 1:20 5.94£0.75

R=0.972 6 R’;=0.937 4
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Table 3 Analysis of variance for response surface
FERR Frl AwE HF FIE P REM

HEA 3.31 9 0.37 27.61 0.000 1 *ok
A-BERTE L 041 1 0.41 30.44 0.0009  **
B- BEfARTE]  0.025 1 0.025 19 02102

C- #HR It 0.16 1 0.16 12.00 0.0105 *

AB 024 1 024 1805 0.0038 **
AC 0.014 1 0014 1.08 03328

BC 011 1 011 794 00259 *
A? 082 1 082 61.62 0.0001 **
B 067 1 067 5032 00002 **
(o 062 1 062 46.61 0.0002 **
KA 0.093 7  0.013
MR 0052 3 0017 1.65 03127 RE*
thE 0.042 4 001
B¥ES 34 16

R*=0.972 6 R ,4=0.937 4

EFAEFRE (P<0050), % HEZFHMEE (P<001).
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Fig.6 Surface diagram of the response surface with the

interaction of two factors
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SDF FIFFAKVE. AR VEANE v 52 K F IDF, X
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Table 4 Physicochemical properties of pear residue powder

and dietary fiber
5 HAKA Hibh TR WAk A
Nglg) (g/g) % /(mL/g)

JRALiE Ry 2.84£0.02° 1.03 +0.04° 12.69 +1.22° 2.38 £0.05°
SDF  5.33+0.37" 136 +0.31° 84.41 +2.81" 3.42+0.06"
IDF  3.68+0.32° 4.48+0.15" 10.04 £0.54° 2.58 +0.14°

E: RAHMELER TR EFHEATEARE 25,

P<0.05.

2.4 Al SDFR AN LA TE T

DPPH & —Fhfa g &0 B 2L, s E s
T o F IR LA B IR TR, W] R AT
W AL ER 33 PR M. ABTS A& — Fl
HEEEHE T, Tz NS St
e P, & 7 2 AL SDF 5% W Hi E AL Ve (1)
PrEAIEEXTEL, R B Ve TR IR FE IS % DPPH Al
ABTS" H H MG R R 5 &, (HELE SDF X %
Folt [ B 25 P 7 o e 350 o o A ot A 55 ) 38 v 2 VR
THmass, BA 2w ERmE. Afe 5 ik
J¥ )9 4 mg/mL I, SDF #1 Ve % ABTS" [ H1 3 3%
bR REZESR, HEE T 99.08% 1 99.98%,
Ui B SR FE Y SDF HA RGP B HETERRAE /1. 1k
A, B 8 vl A1, ZYiE SDF 7% % DPPH Al ABTS®
I FEA ICs, B2 A 0.494 mg/mL 1 0.429 mg/mL.
FEARDCHRE H, 7758 R I I £ R R R 2R BN
20 mg/mL i, SDF [ DPPH H tiIEiE R ZE 75.77%-
ABTS™ H BB E AN 702%™, N D852 i
A Eh R AT i PR B 4T 4EX%T DPPH A1 ABTS™ HH
FL 119975 bR 8 77 3R D0 H A [ 9K FE Ak #6t, L DPPH
H 1 FE ) 1C,, 1N 4.215 mg/mL. ABTS™ H 3L )
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Fig.7 The scavenging rate of pear residue SDF and VC on
DPPH and ABTS' free radicals
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Fig.9 The cholesterol adsorption capacity of pear pomace and

dietary fiber under different pH conditions
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