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Optimization of modifying kiwifruit peel dietary fiber with a colloid mill
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HE AR B R R R 4 2 (kiwifruit peel dietary fiber,
KPDE) 8 # 7K 71 2 b ) A 45 47 - A S IR B8 3 19 92 ik
vl Fo by B B R A R ) R A A Ba, KRG E T
Box-Behnken X B AL H B i T4 448, 2R AW .4k
B T3 &4 A B4R B3 18] BB 13 pm. ik AH K 90 ¢ 1
(mL/g) . # 8 7.5 min, % &4 F #% # 5 .KPDF
49 P34 442 (Dsy) A 58 pm, Yo B AT 4K T 94.42% 5 #
KA et A A A 12.47,5.45 g/g W BCHERT R & T
136.09%0,63.34% s B RR A1 (& MR JE T8 8 F 5T 4k A 2 Al
i 11.56 mL/g,15.70% ,23.10 mmol/g, )b & HEF R & T
157.26%4,80.46%6,31.6206 . #F 5T & R 4L B4k A 0 7K
PEAE R B R, P43 B KPDF £ F k8 B 69 2 4 A= B 4L
M

SRR < BR AR BB s B AT Y s B s IR AR B

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.

Keywords: kiwifruit peel; dietary fiber; modification; colloid mill

B 21 4k (dietary fiber, DF) J& AN GE ¥ A A4 T 1k 1) 2
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KPDF,
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i 2 BT Y #E 1 NaOH &1, mL;

U1
vy 235 T IBAER NaOH fA B, mL;
m FRALHE B B AT . g
1.3.5 RLARAMAT LAJK S 23 B, o A 5 TG ) R L R
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1.3.6 FEAM 553t FARRYEL 3K.ERH
Origin 2019b YE &, il Design expert 8.0.6 #X {4} %} Box-Be-
hnken & 56 &5 R 170 #7 o
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A1 &4t KPDF #Kk 4 Hd A e %
Figure 1 Effects of liquid to solid ratio on water reten-

tion capacity and oil-binding capacity of KPDF
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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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BUE R R 7 S35 7 38 T s 5453 B B 1] 9 7 min i, §:f
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Figure 3 Effects of milling time on water retention ca-

pacity and oil-binding capacity of KPDF

2.4 Box-Behnken i®I¢ &R Ko
Box-Behnken 256 K 2 /K W26 1,350 45 - W5 2,

& 1 Box-Behnken i® I E 2 7k 3
Table 1 Factors and levels of Box-Behnken experiment
K AWCEHE B 3 B i 1] / C W [l #E/
(mL/g) min pm
—1 60 : 1 5 10
0 90 : 1 7 12
1 120+ 1 9 14
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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

X% 2 AR AT Z A R AR OK T R
XA B A AR i) T 7 ) B8 A 22 50 g il 0 O A
Y =12.2840.13A +0.18B +0.66C — 1.04AB +

0.060AC+1.00BC—2.16A%>—1.29B*—0.68C?, (5)
Yy =5.5140.069A +0.16B + 0.14C — 0. 28AB +
0.16AC+0.25BC—0.83A%*—0.55B* —0.32C*, (6)

XA T AR BEAT O 2 0 A ZE AR LR 3.4
# 3 KPDF#HKAEEAKBAENH

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

afiiR 2% 0.31 4 0.078

HiRZE 43.95 16

t R2=0.984 5,Rx4%2=0.964 6,CV=3.02% . {5 Mt It 20.026,

t R?2=0.957 1.Rx4%>=0.901 9.CV=4.20% . {5 M I 12.433.

£ 3 ER,BEHE P<0.000 1,5 #l5 P=0.323 8>
0.05, VLB IZ M 8 % . R>=0.984 5,R ;> =0.964 6, i}
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* =
0.957 14 RE IE R B Rag® =0.901 9,2 #8135 P=0.800 2>
0.05 7N i 25 , % B AR 006 2 B 45 4, [0 05 7 72 B AR 47 dtb
R AP R 0 R 2 06 R . BEAL AT TR B3
AB.BC.B* .C*Ti g% .fH A\B.C.ACH AR ¥, H F i
KONTTHEWT 3 A R 3R X 5301 7 22 0 119 3 U Sy A e I
Tf) = 1 [7) B > Y0 L

X R 2R A A 7 R AT A B R K
o AF R 1y R A A B Fe e L A B R LR S,
Hoep, T 8 bR A A I AR T Ak 1F R - BOREEE 90,27
1 (mL/g) B BES ] 7.51 min, $51A]BE 12.97 pm, % B3|
SEBR AR 0 8RR N LA B TE D MR LB 90
1 (mL/g) B i8] 7.50 min, %7 (B ¥ 13 pm. % &4
T HEAK R RE I WONAE A 12.52 g/g T 5.54 g/g.
B UE S5 5 I 43 KPDF 457K J1 2 12.47 ¢/g. ¥l 1
5.45 g/g, 5 WUNME 22 T 46 5% 75 BN, 26 WA i 6 280 4 4k e
1 L ESME TR
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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

2.5 BMRTE KPDF k44

# 6 Wox, KPDF F #6042 (Dso ) 1 o v 51 Y
1040 pmidl/NE 58 pm , BUHE G SF B RAR R T 94.42%,
P KPDF JORLS /N 5 b 28 ARG K 55K L T 0y 22 i v AR
o, HFEK Ty Rl 0y WK Dk B 12.47 g/g.5.45 g/g
M 11.56 mL/g. Fb o ¥ A 4 0 8 K T 136.09%,
63.34%0,157. 46 % ; 3 % % & . CEC ik #] 15.70% Hl
23.10 mmol/g, LB RT IS K T 80.46%,31.62% . & I
KM IS # 4 R 7 P KPDF % 728 i, o] % ¥ KPDF, H

KPDF (1)l 4 4 [ 15 L) 5% 8 i 5, 9% &R FH W ok
MR B B0 A0 Bk 2R s b ikl 4 3] DF, 2L R K ) L4 T
JI M 14y 524 g/g.1.06 g/g.7.05 mL/g, 5% 6
Hh B I A B R A AR (R R K T R R Bk
iR 7 BVIVR | Rl % 1% X A O) Ol O R el U
KIT R J1. 8 Kk J1 43 Sk 9.97 g/g.7.06 g/g.
13.6 mL/g, 53& 6 B M5 7= AR B R K O B
ERF O s A R T e . 7 R 2 I DR N ) B i
S 385 114 B0 R A B A ) Ak

% 6 KPDF M4 AT f5 R B 1L 4518

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.

JEN 7 A NSRS R i B R ol [ S = A
93 5 B TR X 5 46 b B G 2 48 45 A R 45 il 1 T 2
1920 B AR Ry R Bt T2 4 iRk EE 90 = 1 (mL/g) . ¥
PRI ] 7.50 min, 5 (8] BE 13 om0 4508 T B 0501k 0 40 Bk
B R A Y P Bk AR g 58 pm KRR J10k 12.47 g/ g, FETH
F1°4 5.45 g/g, Ak F1o0 11.56 mL /g, % i B R 15.70% .
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
YA O R . R A R v H e ol T BETE
R A A U R AR I R R R SR L BT LA
IR AT 2 (¥ B0 B Bk B T B £ 4t 7E A0 py o R s
Al JCORE 5 A5 2 i R, P I A R R LB SR
B 0] 5 0 3 A T E— 25 I 5
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