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Table 2 Mass fraction of basic components of sea—buckthorn pomace (%)
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Table 3 The results of response surface analysis
A Gk R ke A R ke
ABE /L B(pH C(EE/ %éﬂz&? B B(pH CURE/ %éﬂz& s
) 18) C) KomE/ 270 ) 18) C) AmE/ 500
%) %)

1 1 0 1 55.79 16 -1 -1 0 58.44
2 0 1 0 -1 56.65 17 1 1 58.36
3 -1 0 1 0 59.70 18 0 0 59.33
4 0 1 -1 55.94 19 0 -1 0 1 58.01
5 0 -1 1 0 56.71 20 -1 1 0 0 59.65
6 -1 0 0 1 60.64 21 0 0 0 0 58.44
7 0 -1 0 -1 55.79 22 1 0 1 0 54.89
8 1 -1 0 0 56.01 23 0 0 0 0 58.59
9 0 1 -1 0 55.88 24 0 0 0 0 59.33
10 1 1 0 0 54.05 25 1 0 0 1 56.61
11 0 0 0 58.96 26 1 0 -1 0 56.25
12 0 0 -1 1 56.63 27 0 0 -1 -1 57.50
13 -1 -1 0 59.42 28 0 1 1 0 57.73
14 -1 0 -1 59.85 29 0 -1 -1 0 57.60

15 1 -1 53.82

Y =58.93-2.174 —-0.32B +0.086C +0.54D —
0.554B-0.66AC +0.50AD +0.68BC —0.77BD +
0.82CD-0.464-1.22B°-0.92C*>-0.93D, iZ )7 ¢ —
IR B Ry B, U B O R AR A e R
2222 [BUARRES 5508 EBR 5 2% 4
BT UL 2% 4, 38 R A 1B 3 (P<0.001) , HL 2k #8035
P>0.05,R*=0.9602 , % WA R LL & FE B2 47, A8 57

DT OR

H C.V%=0.89<10,R > 7 0.9204, 383K 56 1] 4
PESR HER S, TDF 45 3 0] LLHIZ A 47 70
M, B — KA D, —IRI B .C* . D* B 3E
HI BD CD % TDF 13385200 2% 54 i 3% (P<0.05,
P<0.01);—RI B, K3 A* XA HIAB AC,
BC %} TDF 18352 22 5 W & (0.01<P<0.05) ;%
BRI F TDF 45 25 ) 150 00 {5 A 52 B 40 & B AR
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Table 4 Variance analysis of response surface method
u E kR 7 A= B WL 7 F1a P1a 2E M
AR 87.56 14 6.25 24.11 <0.0001 ok
A GRAF ) 56.64 1 56.64 218.35 <0.0001 ok
B(pH 1&) 1.20 1 1.20 4.61 0.0497 *
C (B i3 L) 0.088 1 0.088 0.34 0.5686
D (B m ) 3.51 1 351 13.53 0.0025 ok
AB 1.20 1 1.20 4.62 0.0495 *
AC 1.72 1 1.72 6.62 0.0221 *
AD 1.00 1 1.00 3.86 0.0698
BC 1.88 1 1.88 7.24 0.0176 *
BD 2.37 1 2.37 9.14 0.0091 HE
CD 2.71 1 2.71 10.43 0.0060 Hk
A? 1.39 1 1.39 5.34 0.0366 *
B? 9.61 1 9.61 37.04 <0.0001 ok
c 5.55 1 5.55 21.38 0.0004 HE
D? 5.61 1 5.61 21.61 0.0004 ok
xE 3.63 14 0.26
& LR 2.95 10 0.30 1.75 0.3111 rEF
R E 0.68 4 0.17
i 91.19 28
R?=0.9602 R,?=0.9204 Adeq Precisior=17.041 C.V.%=0.89

T e 25 A 3 (P<0.01) 3% 22 5 .3 (P<0.05)
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B S3H B VERA P | Z5 5 BRI R 45 R P BORMAE 1L
10:1 (mL/g),pH 9.2, JE 48 °C, &Pk & 1 B i
Jins 11.40% , 8 7% H) 2% 280 W, # 7+ B 8] 40 min,

PEAT B UE IR, A 3 W, BT AR U AR i TDF 75
FH(60.74+0.33)% , 55 B T A AR AT, %R R
HATE MM TPk
2.3 BUAMERMNELR

FEACHE | AR T R IR T e e A R A A
PO RER E N Z & 5 nl %0, ViR i IDF (1)
R A FR PEDL T IDF A TDF, A5 058 2 X
5 JURE T B 2 TE B K /N SC SDF 1 R ik M
Z 48T IDF Fl TDF (P<0.05) , Ji [H ] g J& SDF Al
IKIE LT BEHEASN 3 Fofh s £ 21 4 PH 25 7 3 e e )
KAME A : SDFSTDF>SIDF, 43 UK ] BE 5 SDF
RLAE /N 0] B i B 22 1) 0 1 S A A

®5 VHRREESSHEELER

Table 5 Physicochemical properties of dietary fibers from sea—buckthorn pomace

N RS HRK Mg ! b itt/gg! 1 Rt /mL- g fa & F 2 3% 71 /mmol - ¢!
SDF 7.36 £0.19¢ 1.77 £0.10° 19.57 £ 0.58* 0.50 £ 0.04*
IDF 8.98 +0.12 3.53+0.07* 7.56 +0.07° 0.27 £0.01°
TDF 7.95+0.14" 3.40 £ 0.34 15.13 £ 0.58" 0.37 £ 0.00

T« 50 /ING B AN [ 7R 22 53 .25 (P<0.05) , R Il ,

2.4 W5

24.1 HFEHRE WA 8 fin,SDFIDF TDF 45
F4 25 588K, SDF (RLAR B/ i b 5% 3% 1 B
HRZ WKL IDF 3R HAT B B0 2454, 3R

()SDF

(b)IDF

T AR 2 | [R) I HAT — 5 8 1 FLI s TDF SRR A
RGEARAHLIN 210048 B8 2 | S5 A AL [
A /N B B

(¢)TDF

B8 WHMREBRIFEMULEN

Fig.8 The micro-structure of dietary fibers from sea—buckthorn pomace
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0T 4 F P -OH A 3% s F 3 |- C-H
(AW 45 4 81 BT B, SDF 78 I 5X 3 436 em™ b Wi
AR TE, Ul SDF 43 R) &E A A 5%

FEP 1739 em™ A1 614 em™ 2247 AW IR0 S22
Ytz C=0 Witk sh ™= A4, U WIRE 5 rh AE A 2 3
BHEER ;1 244 cm™ Kb A9 W5 2 A it 22 38 4H 43 1
FRAE P25 i sl P 200 51 017 em™ BRFIIE A9 I
g 2 2F 4k 3% RN 1 241 4 2 Tk i C-0-C Fil C-0-H
T O—H A2 I8 3k 8l 0 i 3015617 em™ Ab 2 05 43
Fri B A C—H 1T 5 A8 4R sl 7= A 12
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Fig.9 The infrared spectrum of dietary fibers

from sea—buckthorn pomace
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Studies on Extraction of Dietary Fiber from Sea—buckthorn Pomace by Ultrasonic Assisted

Enzymatic Method and Its Functional Properties

Lii Mengling, Tang Zhenyue,

Zhang Yusong,

Shao Meili"

(College of Food Science, Northeast Agricultural University, Harbin 150030)

Abstract In this study, sea—buckthorn pomace was used as raw material, and the optimum process of ultrasonic assist-
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ed enzymatic preparation of dietary fiber from sea—buckthorn pomace was determined by single factor and response sur-
face methodology. The physical and chemical properties, structural properties and functional properties of total dietary
fiber (TDF), soluble dietary fiber (SDF) and insoluble dietary fiber (IDF) were compared. The results showed that the
optimum extraction conditions were as follows: solid-liquid ratio 10:1 (mL/g), pH 9.2, enzymatic hydrolysis temperature
48 °C, enzyme addition 11.40%, ultrasonic power 280 W and ultrasonic time 40 min. Under these conditions, the yield
of TDF was 60.74%. In terms of structural characteristics, the three dietary fibers had infrared characteristic absorption
peaks of sugars, and there were great differences in micro—structure. For physical and chemical properties and functional
properties, SDF exhibited better swelling capacity (19.57 ml/g), cation exchange capacity (0.50 mmol/g) and adsorption
capacity for NO,” and deoxynivalenol; IDF and TDF had better water holding capacity, oil holding capacity and adsorp-
tion capacity for acrylamide and zearalenone. In conclusion, the dietary fiber extracted from sea—buckthorn pomace had
good physicochemical properties, structural properties and functional properties. This study will provide reference for im-
proving the utilization rate of sea—buckthorn pomace and studying the function of dietary fiber from sea—buckthorn po-
mace.

Keywords sea—buckthorn pomace; dietary fiber; extraction; structural characteristics; functional properties



