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Effects of Enzymolysis Combined with Chemical Modification
on Physicochemical Properties and Hypoglycemic Activity
of Oil Palm Kernel Expeller Dietary Fiber

WANG Nan, SONG Xinling, MA Biao, LIU Xinyu, ZHANG Yixuan, ZHENG Yajun’, WANG Hao

(College of Food Science, Shanxi Normal University, Taiyuan 030092, China)

Abstract: This study investigated the effects of enzymolysis combined with carboxymethylation or acetylation modification
on the chemical composition, structure, physicochemical properties, and hypoglycemic activity of oil palm kernel expeller
dietary fiber. The results demonstrated that both composite modification methods rendered the microstructure of oil palm
kernel expeller dietary fiber more loose and porous. Fourier transform infrared (FT-IR) spectroscopy confirmed the
successful introduction of carboxymethyl and acetyl groups via chemical modification, and the stretching vibration of the

absorption peak around 3400 cm™

indicated that the composite modifications disrupted the hydrogen bonds in the fiber.
After enzymolysis combined with carboxymethylation and enzymolysis combined with acetylation, the soluble dietary fiber

content of oil palm kernel expeller fiber increased significantly from 4.00% to 16.14% and 12.85% (P<0.05); water-holding
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capacity rose from 2.06 g/g to 5.72 g/g and 4.15 g/g; water-swelling capacity increased from 1.01 mL/g to 3.58 mL/g and

2.46 mL/g; viscosity increased from 4.08 cP to 13.90 cP and 7.71 cP; glucose adsorption capacity enhanced from

1.84 umol/g to 3.99 umol/g and 4.53 pumol/g; and glucose diffusion inhibition capacity improved from 16.32% to 38.18%

and 25.15%, respectively. In addition, for the oil palm kernel expeller dietary fiber treated with enzymolysis combined with

carboxymethylation, its a-amylase inhibitory activity (19.41%) was increased by 0.43 times compared with that of the

unmodified fiber, while the activity of the oil palm kernel expeller dietary fiber treated with enzymolysis combined with

acetylation was not improved. In conclusion, enzymolysis combined with either carboxymethylation or acetylation could

enhance the physicochemical properties and hypoglycemic activity of oil palm kernel expeller dietary fiber to a certain

extent, with enzymolysis combined with carboxymethylation yielding the best results. This thus expands its application

potential in the food industry.

Key words: oil palm kernel expeller dietary fiber; enzymatic modification; carboxymethylation; acetylation;

physicochemical properties; hypoglycemic activity
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B0 30 min WAEDLGE, FrAR-DLTE A I /K £ s (BR IR
15 mL) JZ 2 ¥eds, 37T 50 °C T4 7 h, Hl15 8%
SEEHR W RPCPERY OPKEDF (OPKEDF-EC)
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Table 1 Effects of different modification methods on the

chemical composition of oil palm kernel expeller dietary fiber
20 B OPKEDF OPKEDF-EC OPKEDF-EA

K43 (/100 g) 9.67+0.62°  7.00£0.79°  7.21+0.38"*

i (/100 g) 3.56£021°  2.79+0.65°  2.73+0.54*

K43 (g/100 g) 3284039  4.23+0.32°  1.81+0.48°

EH (g/100 g) 447£0.07°  3.724024°  2.44+0.18°
B (2100 g) 66.60+2.40° 73.87+5.67°  75.74+5.52°
AAEEREE LY (2/100 g) 62.61£2.26° 57.73+4.25°  61.89+5.34°
TIPSR LT 4E (2100 g)  4.0040.14°  16.14+1.41°  12.85+1.18°

TE: W —AT AN RLNG BR8] 2% 57 .35 (P<0.05)

WA, EABCHET T 7K 4 B FNEE 13 5
WA B2 0 (P>0.05); 1T OPKEDF-EC UK 45&
B (4.23%) % & o M 4H (3.28%) W 2 B n T
28.96%(P<0.05), X n] GEIH N TR H b #E 5|
A4 )@ B (an Na') 5 4r 42 50 M),
OPKEDF-EA ¥ JK 53 & H (1.81%) & 2 B AIK (P<
0.05), AT RESE T L WAk S i it v, — H S A A5
A LT T B ] B A BB B T B 4R 4y, Bk
IRGTREAR
2.2 ARIMFAZEST OPKEDF RE MM ARG

AN 6] e P 7 % B4 £T HE AR i 39S T fAOUL & A
& 1 FizR, OPKEDF(I& 1a) R mibeik gty s i, FL
Bg b, Ul HH A AR, NFRRASTRIE B, ASF]F 5450
By F i A EAE . OPKEDF-EC(J&] 1b) #5&
T Z2F L EIR, FLER=E & HAR T34, s Fhes
RGN T 2T 40 ELZRTI AR, BES 7K AT Z ik
Mz, AR TR er4ii k56871 . OPKEDF-EA
(A 1c)pyFR M2 ZF LG5, (BFLBRKVIN ., 43A0 S b

1 ARFEEXT OPKEDF 25 i #4) (1 50
Fig.1 Effects of different modifications on surface
microstructure of oil palm kernel expeller dietary fiber
{E:a. b, ¢ 475Ift3€ OPKEDF, OPKEDF-EC, OPKEDF-EA .
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IR T LR YRR A I BUR S5, [RIER B e 5 £
AALFRET A 2 S N 2 T 4T 443 TRl VR T s,
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N7 T8 v BT R L B AR A . IE R S L R A5 A A
T, BT A g E P9 A BT RER
2.3 A EXE OPKEDF RYE BTSN CIES I

W 2 iR, R A OPKEDF [ {8 B i1 4h
DG ) 5 ML Y (19 Z2 WE IR S04, JTAHE 3430, 2924
1640, 1069 cm™ [T A FRAE I g, 3400 cm™
oAU T T s ) P WA W £ 2 TR ¥2 3L (-OHD) AR 4 R
=R, OPKEDF-EC (3438 cm™!) A1 OPKEDF-EA
(3436.2 cm™ ) W R AW, W HEE E M ERASS &
& I Ib 2 B e M PR T OPKEDF A A
B, AE 2924.8 cm ! 14 MR SCIEE X 7 AT A R Rk
MEH B C-H i 4 PR3 . 1640.1 em™ &bz 1A
BT W R L (C=0) I M4EIRZN . 1069.1 cm™ BT
W Wi e % p. C-O 4 ¥ 31, v EJZ OPKEDF H1 /%y
C-O-H F1 C-O-C ##. X1+ OPKEDF-EC, 1640.1 cm™*
FI1 1069.1 cm™ Ab MM & AR T WA, FREHR H 2
ik ek M 51 A T ¥ 3 (-COOH) ; OPKEDF-EC 7
1384.6 cm™' AL ISCIEEXT V. -CH,y MR PR S), JX 4k
FLIE LA OPKEDF-EC W H LA R a5 I A, X
F OPKEDF-EA, 2928.5, 1636.5 1 1089 cm ™" Ab W
Wi i P A2 2L [R5 T OPKEDF-EA 1 ZL e RL A9 %
gl AU, 4k, OPKEDF-EC #ll OPKEDF-EA 71
870.4 cm ' Zb M IRIKIEHRAE T mAL, 1T 870.4 cm™' Ab
B ST Y OPKEDF HBEH 8 i i 4n P 301, iX i
PHBERR A PT DL IR LT M v iy -REEr R0, _ikah
SR, Mg Ao OPKEDF fghta k4
THI R ARk,

240
>
200 rd & o8

o N . OPKEDF-EA
< 160f “’f - RSN
% "‘T \65 \?% \@‘ ' )
1208 8 v OPKEDF-EC
20 Ve
% ® > P
%) 80 "9'1? & @QI\T /5\

w0l O\ \ OPKEDF
1

0 L L L 1 1 1 ]
4000 3500 3000 2500 2000 1500 1000 500
JeHL (em™)
K2 R[FE?E OPKEDF B4 B 4r 4R
Fig.2 FT-IR spectra of different modified oil palm kernel
expeller dietary fiber

2.4 AR AR OPKEADF #7k 4RI
IKGRETT R VFM TG E 4F 4EPERE M L. O AR R, A

I H S AR TE N HERE | HEERER, a5
T F & B HRFR) S AR IR B 09 B B2 AR AR,
in &l 3 2k, OPKEDF-EC 1 OPKEDF-EA H3%57K
HE 11 B (P<0.05), X iR B EL S5 A fh2fide v
[ 0 TE] M FH T A8 %% ek 3% OPKEDF [ 7K W [(FBE 7 o
X FEEIH TS AT RS AT E S = R e
(3= 1), HA3EF4E 5K 5 F I 22U B 5R, AEXRL
[T e SRS N TGRSl D R E R 2123
IR A2 el b, SRR El R i 8] 19 s TR AL B o 2 e
L 44y TP B EERWTTT, FEIE A SR K R B R H ok,
PE— PR T AR A Y S5k . At etk et
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