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Optimization of modifying kiwifruit peel dietary fiber with a colloid mill
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Abstract: Using water retention capability and oil-binding
capability as indices, the effects of the factors such as insert spac-
ing of colloid mill, ratio of liquid to solid and milling time on the
indices were evaluated, and the optimal conditions of the modifi-
cation were obtained by a Box-Behnken experiment. The results
showed that the optimal modification conditions were: insert
spacing of 13 pm, ratio of liquid to solid of 90 + 1 (mL/g) and
milling time of 7.5 min. After crushing under such conditions,
the KPDF had an average particle size (D5,) of 58 pm, lower
than that before modification by 94.42% ; the KPDF possessed a
water retention capacity of 12.47 g/g and an oil-binding capacity
of 5.45 g/g, higher than those prior to modification by 136.09%
and 63.34 % , respectively. The swelling capacity, solubility and
modified KPDF reached

cation exchange capacity of the
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11.56 mL/g. 15.70% and 23.10 mmol/g. respectively, higher
than those prior to modification by 157. 26%, 80.46% and
31.62%. The results indicate that the modification with colloid
mill is significantly effective, and the modified KPDF has

excellent functional and physicochemical properties.
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Figure 1 Effects of liquid to solid ratio on water reten-

tion capacity and oil-binding capacity of KPDF

B 18] BE 3 #5 K 7 L F i 7 B R 0

H I 2 T Bl O 8] B4 /s o A B 350K T L F
T S RE W o IR R A A A ] B 0D TR AR
B X A5 Al A S U0 g L B T O B R A B RO R
KL AR 5K R Ak T AR B G R R EE O 12 o W)
FAR IR 73k B B . 1A ) B 5 el /) IR A B o
R it F) 3 6 0 B0 I R R Y T 4 5 0 B A A T
K I AN T LR K O Rl D R R, B
KR AEE<<10 pm J5 . AT T B 7T RE 2 R A o
1 75 7K Ak P % B L TR SROK S PR AR TR L R K S

2.2

B 22388 | 2020 £ 5 B | RS

125 15.6
= —=—Jpk 154
w1200 . 15, %
< 1L5) 150 &
T 110] 8 148 =
R & , g R
2 € 105) ~ . 46 ==
# £ e 144 L
E 10.0+ Z » 142 é
=95 {40 £
b 138 £
Z 90f v 36 O
85 —% 8 o 12 17 >4
J A s 5 ) B

Insert spacing of colloid mill/pm
B 2 HE3Ex KPDF #K A . # w46 %a
Figure 2 Effects of insert spacing on water retention ca-

pacity and oil-binding capacity of KPDF
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Figure 3 Effects of milling time on water retention ca-

pacity and oil-binding capacity of KPDF
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Table 2 Results of Box-Behnken experiment Table 4 Variance analysis of regression equation on oil-
B ] ok g/ g/ binding capacity of KPDF
HEes A B C . - —
(geg) (g+gH FERW FHF AmE By OFE P {H I3
1 —1 —1 0 7.76 3.51 [ 6.10 9 0.68  17.34 0.000 5 *
z ol 0 0.88 4.31 0.04 1 004 097 03580
3 —1 1 0 9.86 4.51
0.20 1 0.20  5.00  0.0605
4 1 1 0 7.84 4.19
5 . 0 —1 8.51 .35 C 0.15 1 0.15  3.87  0.089 8
6 1 o —1 8.87 4.07 AB 0.31 1 0.31  8.03  0.0253 x
7 -1 0 1 9.89 4.34 AC 0.10 1 0.10 254  0.1551
8 1 0 1 10.49 4.69
BC 0.26 1 0.26  6.53  0.037 8 x
9 o -1 -1 10.41 4.68
1o o 1 -1 909 136 A 2.90 1 2.90  74.23 <C0.000 1 x %
11 0 —1 1 9.54 4.42 B? 1.27 1 1.27  32.60 0.000 7 *
12 0 1 1 12.21 5.11 C? 0.42 1 0.42  10.86 0.013 2 *
13 0 0 0 12.35 5.50 - 027 ; 0039
14 0 0 0 12.18 5.74
PO 0.055 3 0.018 0.34  0.800 2
15 0 0 0 11.85 5.73 KT v
16 0 o 0 12.52 5.19 ARz 0224 0.055
17 0 0 0 12.51 5.39 MR 6.37 16
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0.060AC+1.00BC—2.16A%>—1.29B*—0.68C?, (5)
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0.16AC+0.25BC—0.83A%*—0.55B* —0.32C*, (6)
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Table 3 Variance analysis of regression equation on

water retention capacity of KPDF

FERWE FHF AmE By OFE P 3k
155 7Y 43.27 9 4.81  49.42  <C0.0001 %
A 0.14 1 0.14 1.44 0.268 6

B 0.25 1 0.25 2.55 0.154 0

C 3.45 1 3.45  35.41 0.000 6 *
AB 4.28 1 4.28  44.04 0.000 3 *
AC 0.01 1 0.01 0.15 0.711 9

BC 3.98 1 3.98  40.91 0.000 4 *
A? 19.64 1 19.64 201.86  <C0.000 1  » =
B2 6.98 1 6.98 7171  <C0.000 1 % x
C? 1.96 1 1.96  20.14 0.002 8 x
sk% o068 7 0097
JelTi o 0.37 3 0.120  1.59 0.323 8
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Bl A RS BRI LA AF . BLIR 2280 BE 78 43 IR Bk
FHESHMEZANIER., ERAEAR CV=3.02%, i
MR () B B ME AR AP0, BER AT B AR B (P <
0.000 1),C,AB.BC,C* Il i 3 (P<C0.05), A, B, AC T &~
B (P>0.05) . H F {H /AT 4 Wi 85K 01 5% ma R 2 1
F2 YR S 15 (8] BB > A5 e s ) > e L

F4ER BRI P=0.000 5<C0.05, f % R ¥ R* =
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5.45 g/g, 5 WUNME 22 T 46 5% 75 BN, 26 WA i 6 280 4 4k e
1 L ESME TR

185



186

F & B2 DEVELOPMENT &. APPLICATION

B 22388 | 2020 £ 5 B | RS

x5 MEBRBSINARERNEREREIZZGHMBNE
Table 5 Theoretically optimal conditions and predicted values for various indices obtained from Box-Behnken experi-
ments
b WORHHE (mL/@) R #Emf ) /min EIEE/pm BOONME /(g - g 1)
FiK g 88.48 13.52 12.56
Fih 71 91.08 12.61 5.55
Rk I+ b 90.27 12.97 12.52+5.54
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Table 6 Physicochemical properties of KPDF before and after modification

b FRKJi/(gee ) FEMSI/ (g gD KA/ (mL gD BEME/% CEC/(mmol » g 1) F¥RifE(Dso)/pm
Bl 5.07+0.15 3.11+0.17 4.4940.07 8.7040.60 17.55+0.18 10404114
ok 5 12.4740.19 5.45+0.16 11.5640.10 15.704-0.40 23.1040.05 58+6
3 %ife O3B Boxt AL LT ]. RAF AW, 2013(2): 60-63.
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FH B F 32 e fie 1 y 23.10 mmol/ g, S HE T 19 46 4R 29 A
R U A O 1 B ok o A B B AT
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