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#H EAIFHBARALLSLFRGETELTEMABRAERTAN, ZELREE Rl e @XRALAE T
&4, BAREMEE (SEM) . X HE&MTHM (XRD) . #Z 54 (TGA) | 4 et s kA (FTIR)
PR G ST BB 4F 4 (Soluble Dietary Fibre, SDF) 94 MBtiTatb, AFRA . BIkH . ik Fasxt oy iR
BT, BHAE. L. EEBWRAMRED AR, ERAMATS SDF 9kt fi. £XEAY: BRFLNR
TEBCH S AR 1:21 g/mL, FiEAA 121 C. 43 min, HFREFEFE 8%, BEAFGIARH &4 360 W, 40 C.
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Process Optimization and Structure Characterization of Jackfruit
Seed Dietary Fiber Modified by High Temperature Cooking
Combined with Ultrasonic Enzymatic Method

LI Dan, WANG Xiumei, LIANG Jie, LIU Tao, LIN Guorong’, WANG Lixia, ZHENG Xinyi

(College of Environmental and Biological Engineering, Putian University, Fujian Provincial Key Laboratory of Ecology-
Toxicological Effects & Control for Emerging Contaminants, Key Laboratory of Ecological Environment and Information

Atlas Fujian Provincial University, Putian 351100, China)

Abstract: The jackfruit seed dietary fiber was modified by high temperature cooking combined with ultrasonic enzymatic
method. Single factor combined with response surface method was applied to optimize the modification process conditions.
The structure of soluble dietary fiber (SDF) before and after modification was compared and analyzed by scanning electron
microscope (SEM), X-ray diffraction (XRD), thermogravimetry (TGA) and Fourier transform infrared spectrometer (FTIR).
The functional properties of SDF before and after modification were determined with water holding capacity, expansion
capacity, oil holding capacity and adsorption capacity for nitrite ion, glucose, bile salt and cholesterol as indicators. The
results showed that the optimum modification conditions of DF were as follows: The ratio of material to liquid 1:21 g/mL,
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cooking temperature 121 °C, cooking time 43 min, cellulase amount 8%, ultrasonic-assisted enzymatic (UAE) power
360 W, UAE temperature 40 “C, UAE time 52 min. Under these conditions, the yield of SDF was 24.39%+0.03%, the yield
of unmodified SDF was 16.93%+0.60%. Compared with unmodified SDF, FTIR results showed that the cellulose
components of jackfruit seeds were redistributed. SEM indicated a more porous structure. XRD results showed an increase

in crystallinity, and TGA results showed better thermal stability. The water holding capacity, expansion capacity, oil

retention capacity, nitrite ion adsorption capacity, glucose adsorption capacity, bile salt adsorption capacity, and cholesterol
adsorption capacity of modified SDF were significantly better than those of unmodified SDF (P<0.05). Therefore, high

temperature cooking combined with ultrasonic enzymatic method could improve the functional characteristics of SDF in

jackfruit seeds and provide a theoretical basis for the modification of jackfruit seed dietary fiber.

Key words: jackfruit seed; dietary fiber; high temperature cooking; ultrasonic; cellulase; modification
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R, HIR P AT &l R EK. 2, A0S
FrfiE™ , PR E IR SR 2 ] LA 2 500 fiFP+
(2~3 cm K, HAE 1~2 cm), #fhF & KR S EE
A 10%~15%, B TP F AR Ge ARG, itk
FWCUVEE TR 37, RN B A R R pe 7
S3IF RPN AT AR AR, AT LAY AR
TERIYR B, ISR A IS TIPS ke &
Al WELETL B BEL TR B SR BURIOR B
2. BT IS EFERY, B B S TER (Y
46%) | TR REE LT 4E (2 20%) AT (249 0.77%) 14
S, B 4T 4E (Dietary Fiber, DF) A] JH ARG A 1541
LEARE M S5 AR I 2T SRS, DRI B ok mT A
SRR AT LESRIER) . DF Al A al st et
(SDF) MIANETEREE L4 (IDF), EELr4i SDF
I E R Ik E] 10% LU I, AR 2 A EmmA:
PEPEFIRE D BE TG T 2T 4EDT, SR RSR G
LY E i REAMRT 10%™, R BRI 3
¥r DF 472 Ery s, DABEEGH B8 209 SDF .
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Ae2Ads (EBUEIRETS) A i (228 Rk &
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SDF & it BXPh e In i X MU a2k 3w, B ik
W32 B SRR, TCIAS BB AR, B2
— XA s PRI IR R AR A 725, X B AT 4kt
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A, FRANA— LB TTIRIIAN B o TR = RS
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PR LS T BRI . TEAMAE! Y S RIISR ST 4R
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1.2 WA
1.2.1 PEBEEAT SDF Ml #5 J71  IH TR 2 Skr,
LIERIA S L2 A6)E i s U k=
FEZY 5 mm B RVIR, BT 60 °C HEF T 12 h, hEZy
AU, B S5 I R TR T 60 °C HlCE: 12 h,
ol 40 HIfT, 28 NF B, SR, .

PO T2 2235 Huang %67 F1 Yang 28U (1907
BIftms R, FREL 5.00 g ¢ 5 THER I T, InA
—5E LA ZE I K, B A S R TR K S P 121 °C
R ZEE—EnE] . JH 2 mol/L NaOH 5 1R AW
pH & 6.0, MATEIR a-TEBHEEF 0.4 g LAEERTERS,
FAE 95 °C T 7Kfi# 30 min, 5% 5 min 2450 PEke
#1, FH 3 mol/L BERRVEYY pH = 3.0 Kfiff, WHIZE 40 C,
JH 2 mol/L NaOH ##F7RGW pH £ 7.5, A 0.25 g
2R S 40 °C ZKS# 30 min, #7K 10 min K
fiff . 15 3 mol/L BSER VA T IR-G ¥ pH £ 5.0,
IAETFYEZR B T2 REE L DR Bl 454 T s
AR @R KIS INER 10 min KBS ¥ 1 & 20 °C,
12000xg B5.0> 15 min, B _EWEWE, LA 1:4(v/v) A LE
15 B T 95% L BE AT EE DL . BE DL 2.5 hs LA
4000 r/min 50> 10 min BT EE, T 65 °C 4ET 24 h
58] SDF., AREPE SDF A4 SRAMEGK I LI
U SDF, AN &k 15 e K B S 75 78RR 7 I Tt 1),
HABAIRFIREA T2
122 BARIZSCE:  [FEEZEZ 0 E 2N 20 min, £T4E
EEFAIERS 0.4 g(MITTBTHE 8% ), A7 B h]
2 10 min. S EFAFIREE S 30 °C . M7 RSN
300 W, RS RIME FEA 1215, 1:20, 1:25, 1:30, 1:
35, 1:40 g/mL, i FTRNRE HLXHE B 254 SDF 1530
Al

BRI L 1:20 g/mL, £F4EERFFRARE N 0.4 g
(P ItEY 8%) « 5 FfRET ]2 30 min. AE7H G
FRIEE S 30 °C. B FE EEfR D) 300 W, BUAE SR 7%
HFTE] A 20, 30, 40, 50, 60, 70 min, WF5E 258 A A
X9 B KT SDF 1531054001

[&] 72 7€ 21 8] >4 40 min, B} EE 1:20 g/mL, #1
T T E] R 30 min., AE 7R EGAIERE Y 30 °CL
Wit i Dy 32 A 300 W, LR 4E B WA iD= 5%, 6%.
7% 8% 9% AN 10% (W oo == (10 H 43850 , IR LT 4t
EEFRINEXT SDF 18R AG5400H

[ 2 28 WA 24 40 min, BHE EL 1:20 g/mL, £F
AT INEN 0.4 g(WIRTTEY 8% ), 87 MilFfi i
FESA 30 °C. S UERA 300 W, AR B 7S Tk Bs Ta]
A 10, 20, 30, 40, 50, 60 min, BFFTHE F5 B A e
Xt SDF £33

[E REZE 2 R E) >l 40 min, B L 1:20 g/mL, £F
HEZE MR N 0.4 g(WIRITTE Y 8% ), A5 [}
(5] 50 min. A7 HEAFDIF 300 W, AR #E 75 i
HREESM 30, 35, 40, 45, 50 Fl1 55 °C, W58 #E 75 B
HREXT SDF 53R A5 .

HEZREHA NG, 0.4 g(WIBTBTEEY 8% ), MBS FfFHT
[H]247 50 min. &7 IR R 40 °C, SOAR B 7S i
Y33 240, 300, 360, 420, 480, 540 W, W 5T
i D 35 SDF £33 59520 . SDF 59334 it R X
T

SDF 453 (% )=(SDF [ii fa /3% 85 % k145 o
100

) x

il

1.2.3 myn ARGt ARYE 6 PR E Sy AR,
PEHLXT SDF 1534 i 2 52 W 14 PO~ R 2R 347 Box-
behnken 5, ZJEX IR TIOE, FEAT 3 RIGTIE
SIS, M T A R R KR ILER 1,

1 WL N R K

Table 1 Level of response surface test factors
SES
A AZEHE BRI CHUSHERREE DR R
(min) (g/mL) (c) (min)
-1 30 1:15 35 40
0 40 1:20 40 50
1 50 1:25 45 60

1.2.4 ZEHRAE

1.2.4.1 AHEHEIFLLAMNCTEAT S EMSEN 1
Tk, FERSAEIEM . 43 AHL 1.00 mg MIBCPERT S SDF
RE B AERE S & L, 1 400~4000 cm ' JEEINH
32 IR, SrHEFEN 16 cm™'

1.2.4.2 HIE T RMETNEE PR SR
FE TG Lo FEAhZad B T IRSHM XA ERS, A
1SR, Inek | R oA 15 kV, T 500, 1000, 2000,
5000. 10000 1 T XA [FIRE Lt 2h et ol

1.2.4.3 X SFERNTET AT 53 0| B0 2 SR SR
BCPETTAS SDF A% P48 7 XRD A i bz, 35474
Hhio MIKESE: BB 40.0 kV; BB 30.0 mA; LA 2°/min
PRI THH; 5°~90°(26) Yl N TIESH
1.2.4.4 HFEHHr 4HIHL 10 mg TF B AT ECRY |
BCMERT S SDF AR iR B b, 15 4] bA i)
Sk 25 °C, LA 10 °C/min #RTHE, FTHEZE 600 °C. 2
SRS, T A 20 mL/min, W52 258 5 IS iR
IS

1.2.5 TReM il

1.2.5.1 {#7K J7 (Water Holding Capacity, WHC)
2% Yang U8 057k, B 0.500 g B9 = FlEE S 43
5 25 mL 7KIEG 2 h, 7E 3000xg T &.0> 10 min,
JHUEAR MW DTR ) v Z2 4300 7K, FFXIAE S A T PR
WEMIBE) . it 2=0(1) 8 WHC:

WHC(g/g) = W W X (D

Wi
Horh, Wy, SR E (g); We MR R (2) 6

1.2.5.2 fiZ ik 71 ( Swelling Capacity, SWC) =%
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Yang 5" [y ik, Al fE TR CA 500 mg AR, I
HRESAFE Vo MHEARR S PInA 5 mL 281K, T
iR CE 24 h 5 R vV, il A (2) THE
SWC:

SWC(mL/g) = @)

Hr, v, h#E AR (mL); V, B4
(mL); M IS BT (g) o
1.2.5.3 #1771 (0il Holding Capacity, OHC) =%
Yang U 15k, 1.0 g FEAR S 5.0 g EOKIMTEES
LAE1R4E, 37 °C #7 1 h, 8000xg #5.0> 30 min, (&% -
W, WERIATFRE . 8200 (3) 1154 OHC:
W;;WS & 3

N

V.-V,
M

OHC (g/g) =

Hoh, Wo SRS AR IE 1T (g) s W AR
AR T (g) -
1.2.5.4 AHPRER =1 BfEE 71 (Adsorption Capa-
city of Nitrite Ton, NIAC) =% % (4241 (19 5
V5. B 0.1 g FESINAENZEE 25 mL 1 mmol/L VA
PRENTS MR BRI G WRAE 37 °C 7K 2 h, B 3
W5 2.5 mL 60% BRI W% 1:5(v/v) RS54 -
i P LA P FER R ZE 2, — e 52 Ly v 1y
SV A FRAEN K ST 5 B s T R B8 A AR A . HobR
HEHHZR AU 1) 5 A y=0.0087x—0.0004, R>=0.998 .
i A (4) 3 NIAC:
(Co—Cs) XV

Wi

Forr, Co A1 Cg S M B RIS L3 W B VA PR
FIHE (ng/L) s W ARFRFE S BT (g) ;s V RN IEAE IR
IR AR (L) -
1.2.5.5 4 M HE 77 (Glucose Adsorption Capa-
city, GAC) Z% Ma S5 k. BUFE 1.0 g

NIAC (ng/g) = x D

A 100 mmol/L FjZ5HHAER 100 mL, 37 °C #{k 6 h,

5000 r/min & 0> 15 min f&, B LB W& o it
DN'S 7 L 75 9 B0 2R KT, 0 E A
ZMHOL R B bR HERR S BT 5 R A y=0.007x—
0.0102, R*=0.9991, i#Hi+A (5T GAC:
(Co-Cs)xV

Wi

Horr, Co Bl Cg 2 W B AT J5 14 #2655 Bl 7K 7
(mmoL/L); Wg fAFRFE M TR (g); V ACR M b
WHAFL(L) o
1.2.5.6 JIHERELR YUK Fif§E 77 (Cholate Adsorption Ca-
pacity, CLAC) =% Wang &P 5k 3R hn i
M. 0.20 g HAEBRENFT 1.00 g BEMIRA T 20 mL #
FRERGZ vPR T, IR AW pH £ 7,37 C 555 2 he
BUR AW, LA 8000 r/min B5.0> 10 min, H I 75 R &
FHo FHRERE LU ki e Eid b H 2 e e i, 1
FrvE 22 [\ D5 F2 2 y=0.033x+0.0047, R?>=0.9993,

GAC (mmol/g) = =x (5

i#iAF(6) T CLAC:
m,—m,
CLAC(mg/g) = e
Herpr, my Sy HZBRENGSINE (mg) ; m, WS
AT H A& PREN TR (mg) s m SRRSH TR (2) -
1.2.5.7 JH [ EE 4 % B B 77 (Cholesterol Adsorption
Capacity, CAC) K Wu ZERPH FiR i I3+ nLs
s, BRSBTS 8, SR H 53 85 a0y s s v S il
o TEBEMR PN AR 9 5B 218 /K HilVE L
W PR 1.00 g 4505 50 mL FLHIR S, B pH A
TE 7.0,37 C IFH 2h J5E.OHEER, 4000 r/min
B0 20 mine  PASR AR — F R Lb £ vk DU 2 JF 1
CAC, Hpr vl il 28 19 =15 )7 72 8 y=19.36x—0.028,
R’=0.9972. FZHAAZ(T) I R T CAC:

x (D

X (6)

m,—m,
CAC(mg/g) = o
Forp, my Sy D A 2 LR P IE [ )3T B (mg) 5
my, A RRE R HR E ST R (mg) s m AR S T
H(g)o
1.3 HIEAIE
B EG YRR 1 Excel 2019 JA4N# T, SIH6G 2
3 UK, BRI DL BEEbREZE” RoR, WA TR TR
JH SPSS 22 Geil 4k, L2 Iy 225001, thisc ik
K Tukey 43#7, 225 M W # P<0.05; KA Origin
8.5 MEAT KT £ il 5 mi )3 il A £k 33K 56 5 Bl Design
Expert V8.0.6 47,
2 RS9
2.1 BEEREIW
Wil 1 (a) IR, BRE LT T35 8k SDF 19%114
SR EE TS RS 2R A 1:20 g/mL
A 3 %5 % 4T SDF 13- 3 B 15 2 (19.85%+0.01%) o 4
BHAE LR 1:20 g/mL JE1SFR(ER T R R, XEH
TR LG, BE SR K FE AR oK b, A
SDF 5 LA H o AH%ET 1:20 g/mL, 1:40 g/mL Ak
R LU S5 R 3 35 8Ok SDF 15 I 35 IR T 3.30%
(P<0.05), AR R EY SDF & 5o BR, 24 HA /K AR
RBP4 )5, SDF nl BB Tk b, SEUSR T,
L5 1:20 g/mL SNy 85 8k SDF $2HU frefd:
B L -

A 3G I T R R, 78 B BT TR 2 40 min BiF Ik 2 5 &
{8, ZEFBFE]ICT 40 min B, SDF 1544 FE(P<
0.05) . X AJAEZP HZEZAFRI/NT 40 min B, G
EFHERIFR ST SN, RN FEASFES), B A A
N, LR AE R AR &L R LR 4R i e s
{HZE IR, SDF £S5 25 20 IR, 538ttt
SDF Joik5e i, 153848 IR, 255858 BH: 40 min

K 1(c) s, MEgHE/NT 8% i), SDF 5% |-
FH e, JEAETINE 8% Y IH M T i B /&% =
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21.00 28,00 (b) 23.00 r(c) .
20.00 ’ 22.00 F a a
27.00 | .
E19.00 9 2600 b S 2100}
5 18.00 o 5 20007 a
& g 25.00 - ¢ ¢ E 1900}
= 17.00 I . =
% 600 G 24001 0§ & 1800 & a
15'00 23.00 b 17.00 b *
. 1 1 1 1 1 1 2200 1 1 1 1 1 1 1600 1 1 1 1 1 1
1:151:201:251:301:351:40 20 30 40 50 60 70 5.6 7 8 9 10
BRI EE (g/mL) Z5E (8] (min) 2FAE R I IN R (%)
28.00 r(d 26.50
@ I 26.00 2600} H
26.00 | a a : L
= a a = 2550 = 25.00
S 24.00 - S s 00 < 24.00 - b
ﬁiﬂf 22.00 b ﬁri,» 24.50 ﬁg 23.00 |
& 2000} 5 24.00 g 22008 ¢
5 » 2 2100} d ¢ 4
18.00 | 23.50 : e
23.00 20.00 |
1600 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 )
10 20 30 40 50 60 30 35 40 45 50 55 180 240 300 360 420 480 540 600
S T TE] (min) S R () P B IR (W)

B 1 AR R R X 2 %k SDF 15 % 1 520
Fig.1 Effect of different factors on SDF yield of jackfruit seeds
TE: a: BHE L (P<0.05); b: 28 R [H] (P<0.05); c: LFAEZRFHAS L (P>0.05) 5 d: 75 B R] (P<0.05) 5 e: B P AR IRLEE (P<0.05);
£ A DA (P<0.05) s AR/ING FRERZRAIA 22 573 135 (P<0.05) .

(21.88%+0.23%), B HIITE N 8%~10% B, SDF 1%
IR FH 225 (P>0.05) . HIFEKATHEN, FEH LT 4E3E
BifE EFETIN, 2SEIN T 8% HULT 4 LR, B b Bk
e E ERR . 250 FH: 3 8 %ok SDF $2HU fefd:
BRI 8%

i 1(d) 7R, 7E 10, 20 min PiFh &4~ SDF
9% IR I W, Hak Ol 40~50 min, Y#E 7 i
f# sk a] > 50 min B}, SDF 18 R i, M (26.24%=
0.76%) . #AFFRTElGE A, SDF 18R MG, X ] fE&
DAL Ay 8 7 U 0V (A5 0k 1 A i R B IR
SDF 58537 HF, PIHE A4 S R s 2, ik,
50 min A3 B AT SDF $2 B fre A8 7 e st 1] .

K 1(e) Fizas, T 40 °C F a7 i) pr s 21 iy 15
A RN 55 C B, AR T 2.84%(P<
0.05) . HJE K T BE f& 2T 4 25 Wi 70 3 S5 r 52 )
T, Z RIS TIF, B AR AL S N as &, e
PER W IERR o AH SRR b s isE, BT R L,
REHREAG ., 45 IFH: 40 °C W EKF SDF $2H
0P FEEE SNl E- a8

Bl 10O s, T Ry5%8 R 360 W B, 3% 35 4
¥ SDF 15 3R 5 25.60%+0.18%, {H 2448 55 1y 3%
5 F] 420 W B, 3F 8 24T SDF 1538 H B R 5 FEAIL,
FARRAEL A 5.05%(P<0.05) . HF A A s SR poda s
RO A N7 N e NS 5 4 g S ea i NN En
g IR, {45 SDF #8810, A= plt T8/ MBI
B, BN TE S . 45 R I 360 W A TR A
BEART SDF $RHUH A%

22 MERERIEESR
i B TP A B A5 TR UL 2., 455 SDF 15

2 WARLTE M R R

Table 2 Response surface analysis design and results

S AZRALMI BEHRLL  CRUSHf DEUSHE  SDFfF
(min) (g/mL)  MEEECC)  BE (min) (%)

1 30 1:15 40 50 23.2540.11
2 50 1:15 40 50 23.29+0.27
3 30 1:25 40 50 22.71£0.10
4 50 1:25 40 50 23.49+0.25
5 40 1:20 35 40 23.62+0.18
6 40 1:20 45 40 23.38+0.06
7 40 1:20 35 60 23.75+0.57
8 40 1:20 45 60 24.18+0.03
9 30 1:20 40 40 24.27+0.13
10 50 1:20 40 40 23.54+0.44
11 30 1:20 40 60 24.3840.18
12 50 1:20 40 60 23.47+£0.21
13 40 1:15 35 50 23.78+0.03
14 40 1:25 35 50 23.75+0.48
15 40 1:15 45 50 23.51+0.18
16 40 1:25 45 50 22.47+0.41
17 30 1:20 35 50 24.52+0.17
18 50 1:20 35 50 23.76+0.58
19 30 1:20 45 50 23.36+0.24
20 50 1:20 45 50 23.33+0.16
21 40 1:15 40 40 24.21+40.04
22 40 1:25 40 40 22.85+0.08
23 40 1:15 40 60 23.63+0.27
24 40 1:25 40 60 22.15+0.34
25 40 1:20 40 50 23.81+0.47
26 40 1:20 40 50 23.67+£0.23
27 40 1:20 40 50 23.76+0.45
28 40 1:20 40 50 22.67+0.35
29 40 1:20 40 50 22.78+0.18

FROY) S AR TR ZE AR (A) B L (B) | A Tl
MRLEE (C) | P B I ] (D) B9 [R5
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Y=24.31+0.47A+0.15B—(8.333E—003)C+0.13D+
0.083AB+0.12AC—0.040AD—(2.500E—003)BC+
0.083BD—0.055CD—0.87A%—0.37B>—0.29C*>~0.45D?,

& 3 B, AR P {H<0.0001, i BH AR
e B 3 BRI P {E>0.05, BEIH AN B3, KAk
(AT AT e A T i, T A Sy T g 8 s e
BRI T 2 S 5aR  ASEHRI A AR A
IE KL RP=0.9684, X FEIE L R,4°=0.9368, K]
BRI LG B . Hirh AL A B2, CP. DY P1H
<0.001, R EA X3 8 %k SDF 1523 52 nal b H: i
#5B. D ¥ P{H<0.01, R N1 2%k SDF i1
T ng ) B 2 . ST NI A5 DR S ) 22 9 8 kT
SDF #3323y A (ZEAERTE])>B CEHE L) >D G
7 TS 8] )>C GRS TEAFIRLRE ) o

Wi K 28 32 T AE X SDF 45 2 5 0 14 0 15 T
3D EIVLIE 2. me N R BE, P22 18] 4 38 TAE F ik
L 0 O TP EE, SENRRR RIS, AR 3D i [
H A5 PRI 2R 4 e BT AW i S AR A E RN 4%
SRR, DU PR 2 X 2 #E K SDF S E 520 ) S 7%
A CA) >R LY (B) > 75 e B[R] (D) > 75 i

SDF{E# (%)

SDFf5% (%)

SDFE# (%)
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Table 3  Analysis of variance of regression model

FER|  FEF HmE 7 FlE P BEME
HRFRLL 8.89 14 0.63 30.65  <0.0001
A 2.67 1 2.67 128.88  <0.0001  **x
B 0.27 1 0.27 1318 0.0027  **
c 83310 1 833x10™  0.04 0.8439

D 0.21 1 0.21 9.92 0.0071 o
AB 0.027 1 0.027 131 0.2708

AC 0.06 1 0.06 29 0.1108

AD  640x10° 1 640x10° 031 0.5871

BC  250x10° 1 250x10° 1.21x10° 0.9728

BD 0.027 1 0.027 131 0.2708

CcD 0.012 1 0.012 0.58 0.4574

A’ 4.86 1 4.86 23439  <0.0001  **x
B? 0.91 1 0.91 4378  <0.0001  **x
c? 0.55 1 0.55 2636 0.0002  wkx
D? 1.29 1 1.29 624  <0.0001  *x*
52 0.29 14 0.021

ST 0.21 10 0.021 1.1 0.5063
TREET 0.077 4 0.019

S 9.18 28

T *F/RP<0.05, RN i35 ** RI/RP<0.01, SN = & i 35 +**RoR P<
0.001, Mk H 5 3%

(b)
2500 ]
2450
24,00 b
23.50
23.00

SDFf$#% (%)

SDF{H% (%)

60 43 45
D:,g%;; 50 “45 39 41@&@_(@
Wy, 20535 3 oW

5 IR 28 22 AR X SDF £9:2520 fié i 137 187 3D &

Fig.2 Response surface 3D diagram of the effect of two factors interaction on SDF yield
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Fig.3 DF Fourier transform infrared before and after

modification

ISR BN, IDF S £F4E3R | PLT4ER AR K,
Vo B R AR IS IDF Jai/b, AT RES2 A T iR #8&
PP PR AR TR %46 SDFP®, 1015 em™
BT A i R AL W S 2T A 3R R 2T 4E 2R C-O-C i
PR3, BPEfS SDF 7E 1015 ecm ! By I 45 BE /N T
At SDF TE AL a4 W S Ige s B, 3 — 20 U I 2l
AbFEfE IDF 48 s, NITTAEAL A BT £ 1) SDFP),
BRI, elote/s SDF Aokt SDF 288 AR
LIANGIE, {H HARRE W2 AT 05 1) I 250l W2 AT 3 A 7
25

2.4.2 JEEENFF SDF HH T R sbT  nltE
FEELAEMSAIAS A B 6, T Re S 42
B Bt T AR M, IE 4 iR, 3% 88k

B4 R K ecRTS SDF B4 s &l
Fig4 SEM of raw material powder and SDF before and after
modification
e AL B. C oy Al 2 0% 3 %87 R R i K 500, 1000,
2000 f%; D. E. F 43 A F WP J5 SDF jit K 2000, 5000
10000 fi5; G. H. I 43 7l X 3= 2 A SDF jit K 2000, 5000
10000 1%



- 210 - £ Tl B4

2023 4F 12 A

JECRPESY . BetE)S SDF . Rkt SDF =3 i 4544 22 51|
BR . AT R AR T, S EDE R
R, GEFIE R 2A— Rk SDF S£EURE A . 220K
2E¥y . PRMEJS SDF fEAE A Z FLIR, 84 T e mi
o XA TAEE RS ATEIR T £ 4 i ih
LI, R I e AR S A S Y — R S T AT 4R
Wiz, SEFLEBRAIE EY, (1508 24 4 K RS 7T
Sy M P, PTTIE 5E SR B 4544, X R4S A mT LA
YK SDF 11y bR mIFH, 8 o0 2 i kA, Sy HoAth ot
Y5 SDF myAH EAE IR Z 1705, 7] LA$2 & SDF
P I RE 10

2.4.3 PEEENF SDF X ST T =8¢
AR XRD S5SRUNIE 5 Fis . S5, 3l 8 TR
BHE KN SDF MRTHT EIFEFERR o 2557 . I B kT
JECRPYTE 260=16.8°F1 26=22.6°FFTE WD IAT 5t
g, 1F 20=14.8°AFFEURATTHINE, 4 20=64.5° K% 20=77.5°
TETESSAT T . 2otE S SDF Aok oke P SDF 11
X 88 /0N, 475 i i o7 B I ASAH W] o e MR B9
SDF fE 20=22°AA7#BH I THRHIESAE, H 260=18.4°,

FRAHSS & FF 1A 202 SDF 19 A E 28y, FR ek 19
SDF #H b, 2tk J5 SDF [ lg Al tb ok et SDF 194
RUE Ry, 285 Jade6.0 AL PR, At B S
SDF [AHRT4E A 20.62%, AR A FH iR AE X 45
BRI A 14.84%, HetAR B S AOARXT % S R s o pic i
K FHAEXT 45 R R T 38.94%, X Al igfe T4 T
JELE S IX LT HEZS | e 4 22 FUAR TR 22wk K i, (s
P X e e 8

16.8°

e 5 SDF
APESDF

30 40 50 60 70 80 90
FIHRAE (°)
K5 JsUkRbRy Mk MERT IS SDF B9 X SFEAi 51 5]

Fig.5 X-ray diffraction spectrum of raw material powder and
SDF before and after modification
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Fig.6 Thermal decomposition behavior of raw material powder

and SDF before and after modification
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Table 4 Physical and chemical functional properties of SDF and raw material powder before and after modification

R WHC(g/g) SWC(mL/g) OHC(g/g) NIAC(ug/g) GAC(mmol/g) CLAC(mg/g) CAC(mg/g)
Wt /5 SDF 1.03+0.01° 4.0120.01° 3.22+0.02" 3310.35+60.96 4.73+0.03" 40.79+0.75° 11.94+0.29*
Kk PESDF 0.58+0.01" 2.03+0.06 2.19+0.01° 867.83+60.82° 2.96+0.02° 20.64+0.54° 9.77+0.11°
JERHB 0.35+0.01¢ 1.60:£0.04° 1.95+0.02¢ 6212.65+60.73° 1.20+0.02° 7.91+1.39¢ 5.29+0.11°
T RIS R Rk i 22 5 .25 (P<0.05) .
o methods on the structural characteristics and functional properties of
N dietary fiber extracted from kiwifruit (Actinidia deliciosa) [J]. Food
3 i .
. Hydrocolloids, 2021, 110: 106162.
A ST RRR A ML RN ETET (0] Tya e B nas B BB LA TR A R RIS
AERIA AP RRR L 1:21 g/mL, ZE30H0E 121 °C, g T 2 e R 2 H 5 2 ft 4 47 U], F B AR i 3 4R, 2022,

ZRANTE] 43 min, ZFAESKERANINEE 8% . A I Al
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JE 40 °C, TEMIRAF T3 8550k SDF 153524 (24.39%+
0.03%) o LAY E RIS SDF SR I 45 A 58
L AR Z AL, PASE TR, R RN 40.26% .
LHREME BTN & XS Y SDF AYZRETEBTIL TR
R SDF . A Egl 85 #oky nl s VRS 2T 4k E
AR E RS SRR SRR, I S A RTIRTT
RS, A A5 T R Sk T R B AT 4k
et e i PR SR
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