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Optimization of Extraction Conditions of the Insoluble Dietary Fiber
from Pomelo Peel and Its Physicochemical Properties Analysis

XIE Jianhua'**, ZHANG Guiyun®, LI Zuhuan®, YAN Chaoyong’

(1.Department of Food Engineering, Zhangzhou Institute of Technology, Zhangzhou 363000, China;
2.Zhangzhou Food Industrial Technology Research Institute, Zhangzhou 363000, China)

Abstract: In order to improve the comprehensive utilization value of pomelo resources, to establish an efficient extraction
method of the insoluble dietary fiber in pomelo peel. The insoluble dietary fiber (IDF) was extracted from pomelo peel by
response surface alkali methodology. Taking the yield of pomelo peel IDF as an index, on the basis of single factor test,
response surface methodology was used to optimize the alkali extraction process of insoluble dietary fiber from pomelo
peel. The physicochemical properties of pomelo peel insoluble dietary fiber were evaluated. The results indicated that the
optimum conditions of alkali extraction of pomelo peel IDF were as follows: liquid-solid ratio of 15:1 mL/g, alkaline
hydrolysis temperature of 50 °C, pH9.0, alkaline hydrolysis time of 75 min. Under the optimal conditions, the yield of
pomelo peel IDF was 35.28%. The infrared spectrum showed that the absorption peaks of pomelo peel IDF had 1160 cm™
carboxyl absorption peak, but there was no such absorption peak in the original pomelo peel. The results showed that the
hydrophilic group of pomelo peel increased. Compared with original pomelo peel, the water holding capacity of pomelo
peel IDF was increased by 4.52 times, the oil holding capacity was increased by 0.32 times, the swelling property was
increased by 0.41 times. In this study, the alkaline extraction process of pomelo peel was optimized to provide a theoretical

basis for the development and utilization of pomelo peel.
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Table 1 Factor level design of response surface test

A VORI mLg) B: BIRTARE(T) C:pH s BT Gmim)
-1 15:1 30 9 60

0 20:1 40 10 70

1 25:1 50 11 80

1.3 & IDF B ENE
1.3.1 £r4MGeissrtr S RERg LBl B9 7 ik, L
1 mg FE&h TR, N ATRILAT 150 mg, BFES iRy
AR, FE R, S AR LT AN G . E S
BOoh P BN Bl 4000~400 em™!, FIUCEL 16, 53 HER
4cm’,
1.3.2 Fpk Mz g IR e sh .
BV B 50 mL B0, FREX 0.5 g IDF AR5 T
B, FEFREL 0.5 g il B2 R E S X BRZH, Jin A
25 mL ZEIFIK, BEPE 1 h, BE 24 h, £ 3500 r/min A9
FEHUT, B0 25 min, B RIEW, HIEAUR T2 4%
K5y, FREE .
FE AR E — AT

FEa T
1.3.3 ¥ AdlxE =8 Kurek 59 g5, B2
FIEEENY 50 mL 2504, FREX 0.5 g IDF A aJHELA
i, BREL 0.5 g fl MV B, DA 25 mL £ A
W1, BEFE 1 h, FE 24 h, 7F 3500 r/min 55T, 2.0
25 min, B2 LV, DA T 4505, FREE .
FEAIRE — PR T H

FEMTHE
1.3.4 BEZAKJ1i%E 208 Sangnark 2509 B8535, it
FHBEAK . BEVAEEE Y 10 mL =3, FREL 0.5 ¢
IDF RESRA B, BREL 0.5 g Al BER ARAME A X BE, 32
HURE SR 43BN 6 mL ZE1R7K, iEimins), e
2 h, ZEEIK S AER
I J5 PR AR — B AR

P T

K J1(g/g) =

e Jig/g) =

fZAK 71 (mL/g) =

1.4 #EALIE

SIS R DAV I H AR 25 0R, PR ER S0
SPSS 26.0 #17 ANOVA L 2 J7 2247 #7 . Ducan's
Z b4, Origin 9.1 47 E A 403, wa b i iR
JH Design-Expert 8.0 #4754,
2 RS9
2.1 BREZRIWHER
2.1.1 WokRHAhE IDF A55000520m R bl
IDF 15552 maanf&l 1 B, OBk 10:1 5] 20:1 mL/g

JEFEIN, BEE OB RSO, RO (b B ) 5
NaOH %5 14 5 W 42 i 1 B A, Al 2 IDF 75 3R
= b Ths WOk T 201 mL/g J=, filiEz IDF 45:3%
B3 N RE(P<0.05), BLBHACR} Hhat i, A2 T 046
BAE, SR PR T %, FEAR T S i R0,
{#i45 IDF 1535 R, ZR6 5 B BUREHE 201 mL/g
AIRAE R
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Fig.2 Effect of alkaline hydrolysis temperature on yield of
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2.1.4 BEAEI AR EE IDF 15555200 B 1]
b Hz IDF 7935200 an &l 4 frzs, w & ] H e 40~
50 min, AT Ta)as g, SR Re S5 AT ISP IR B 4T k) ot
RS 22, I R SE A T oK TP IT Bk, S S0
40 min B HEL IDF &4 ]G &4 4, 15 Ebiik
fi# 50 min BHEE =5 RS . Bdf# 50 min PAJS, NaOH
SFIEEW 2 B W SN 3 R R ] 38k, R IE IDF 75
b, wdfEatal#EIE 70 min J5, Al EZ IDF 1331
U W 35 N (P<0.05) o IR IDF LTk | o
LR YE R AE IR IR TRl a4, B A K g E N, S
BT ARG B AT R R £8P R B
AsFE] 70 min SyfReiE A TE]

40
38}
g 361 .
W b
B 34t 5
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Rt
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40 50 60 70 80
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Fig.4 Effect of alkaline hydrolysis time on yield of pomelo
peel IDF

2.2 Moz mEIRIELER

2.2.1 WA AR AR LACRH L (A) | B
L (B) . pH(C) | B8RS a] (D) AR |, DIl B2
IDF 45 3 A7 i/ {H , A8 3% Box-Behnken ¢ 115 £l
29 MBS T 58, M O A TS B OP- Y (E, 45 S an
2% 2 s,

222 EIGFEHEIEG S22  FlAH Design-
Expert $R{4XF 3 2 #1788 047, #E47 Rk It al

2 MR AR

Table 2 Experiment result of response surface analysis

B C D

> =} A FEL 3%
P oass MR BURRE  pH BT T IDFA3 R (%)
1 1 0 0 1 34.73£0.49
2 0 0 0 0 35.85+0.21
3 -1 1 0 0 35.17£0.26
4 0 0 1 -1 34.17+0.19
5 0 0 0 0 35.71+£0.25
6 1 -1 0 0 34.62+0.56
7 0 -1 0 1 34.51+£0.29
8 0 0 -1 1 34.97+0.26
9 -1 0 0 -1 33.54+0.30
10 0 0 1 1 34.89+0.15
11 0 -1 0 -1 34.93+0.16
12 0 -1 -1 0 35.00+0.08
13 -1 0 1 0 33.18+0.07
14 0 0 0 0 35.19+£0.20
15 1 0 -1 0 34.7+0.16
16 0 1 0 1 35.59+£0.30
17 0 1 0 -1 34.14+0.23
18 0 0 0 0 35.39+£0.24
19 1 1 0 0 35.58+0.10
20 1 0 1 0 36.330.17
21 -1 0 0 1 34.42+0.18
22 0 0 0 0 35.59+0.26
23 -1 -1 0 0 35.3+0.19
24 0 -1 1 0 34.52+0.19
25 0 1 -1 0 36.46+£0.11
26 1 0 0 -1 35.060.09
27 -1 0 -1 0 36.45+0.32
28 0 0 -1 -1 35.53+0.23
29 0 1 1 0 35.21+0.21

3 YRR I ARy 255 A
Table 3 Variance analysis of quadratic response surface
regression model

FEEKW FIorR AmE ¥ FE PlE B
AU 15.24 14 1.09 977  <0.0001 *x
AWRHL 0.73 1 073 655  0.0227 *
BURfHIRE  0.89 1 089 799  0.0134 *
CpH 1.93 1 193 1730  0.0010 o
DUfERTE]  0.25 1 025 226  0.1547
AB 0.30 1 030 266  0.1249
AC 6.00 1 6.00 53.85 <0.0001 o
AD 0.37 1 037 328  0.0915
BC 0.15 1 0.15 133  0.2681
BD 0.87 1 0.87 7.84  0.0142 *
CD 0.41 1 041 3.67  0.0759
A? 0.78 1 078 698  0.0193 *
B’ 0.068 1 0.068 0.61  0.4469
C? 0.020 1 0.020 0.18  0.6807
D? 2.92 1 292 2623 0.0002 o
FR2 1.56 14 0.11
JeAUT 1.29 10 0.13 1.89  0.2822
EEEES 0.27 4 0.068
S 16.80 28

: P<O.01 7R 3, FI**3R7R; 0.01<P<0.053%7R I3, AI* %R,
HHLE, G152 2 IDF 4R FIME(Y) 59865 H

AREROREEE (A) | B30 IEE (B) L pH(C) | Bl L[]
(D) IR I RIAT7 AN T
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T TIIMI(E; BEAR R e R4 R o 0.8142 P15
HUA] LA R 81.42% M) Ny [T 1 14 A8 fb 5 AR A5 7Y (1
C.V.% fH>} 0.95, BLEH AR A X AT HE )

M BN 7 2245087 7T LI HH—RT A B %0l
Hz IDF 15934 i E 5201 (0.01<P<0.05)2", — ¥R I C
Xt J IDF #5932 HLAF B ol 3552 (P<0.01) ; 38 B AE
JAH B9 BD 5 kI A% X5 35200 2 25 (0.01<P<
0.05), ZZHAEH AC 5 K3 D X159 FE Mk i 25
(P<0.01), A.B.C.D#&HEMW FIEITHZE 6.55.
7.99. 17.30. 2.26, A] WLl f2 IDF 18- 2352 M R/
NGLJF Ay : pH(C) >k e it B (B) > b (A) >l fif
BFEl (D) o
2.2.3  m R SMAT AR () R AR H e 8 53
I, nlEl 5~ 6 fros, ) A Ry il i Az S5 ek

v, 23.
%, 21 h
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Fig.5 Response surface graph of liquid-solid ratio and pH
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AC. BD XfHl 5z IDF 53RN FERE A,

2.2.4 BGUFSCEG AR Design ISR HRAF T 4
B 1501 mL/g . B8EIEJE 50 °C . pHO .| B
AIH] 74.41 min. AT #AERE, SCERERAE PR HIR
BLHEE 15:1 mL/g. B8R 50 °C . pHO. Hffi# A 8]
75 min VE N BAERBOT S . 158 =P 75256073
1530 35.28%, 5 FWIMME 36.75% (X AHZE 1.47% 42
A7, i B 2 e 8 TE RS R T T Al B2 IDF 1555 B By
P TN RE /7 o
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Fig.7 Analysis of infrared spectra of IDF and pomelo samples

H: A SHHlEZ IDF, B Wf 7 JERE

51 ARSI B 3435 em ! A R SR I KISy
O-H FIMy 2 i A 46 P2 2y, fili B2 IDF 554 52 J5ikf
TE A AT W, FHH 3 8 230 2 2 abig
Wi B 24 3000~2850 cm ' {55 W diciigs Sy B 3 | SIE HY
3L C-H ML IR N, AL £ 4E 2 | R hE2e
BRBETFAE B 3 | Y H L2544, Al 2 IDF FE LAk
2850 cm™' 5 2923 em™! P Mg HL i i R,
R R AR AE 2923 em ' A5 — W Wi, 2 AR A B2
IDF 2143 KRR S EE T 55 3 AWISBEL
1745 cm™" A1 1632 cm™" WA Ak 55 W Wi Sy £ e 3t
i) C=0 g PRBh, X214k 25 rh AR TR ME 2 R LSy
1), R H I &H B ILah+4; 55 4 & 1160 cm’™
B4 TRz WA e 2 AL R L A7 AR R L4544, Rl B TDF 7 b4k
A I B, TR R AR B LT A M GRE TR IE AR g i)
Be, BLEAAM B IDF &8 $e3k; 88 5 bW s B
24 1056 cm' AL YRR i Y BT RLA PR g 2o,
i LA B R, Ml B2 IDF WAL 184, 158 B A K
IDF A PL4ER =T m; 505 6 4L 843 cm™ 2l a-



%443 5 20

WA | S5 Al EORI G S AT AR T 2 B M B 3 211 -

FETRDHEE W S0, v Bz AR AR A A AE D, T
il Bz IDF 7ZE AR ICHH Wi, 220 a- W I B FE SR

T ARSI HT AT, B —, AR A S A SR
ZBEIRE, B, Al K2 IDF &4 FR 3 . 2 et M
BRI T RPIEA], FRIL | 2 WEIE . BRI SN SR KRS
HPS 3000 a- BT R A AR e, THUK s i
Ut FEZ RSN T K Mg 2 LA & i MR 255
ma A IDF AR AR B LR T . P AT A1
Sy AT AT HEWTAE Ee A B2 R, Al E2 IDF 4K ) B
K J1 AT e R A R AR R . BB T, Rl IEORE S5 R R
IDF 584 H 3% | S0 FF 3, 330 b 35 [ Sy 2 il 3% A1
M IDF & & i 2, i EAE i,
LA NI — 35 B dh Sy R 2 A AR b .
2.3.2 FpKIJy. Fehi 1 Bk g aniEl 8 o, Az
IDF A Bz JRAEREAK 7505128 13.91 F11 2.52 g/g; Aill
S IDF Fif Bz JEAERM 143502 3.43 1 2.60 g/g; fill
F7 1DF Fti 2 JFAEREAK 153512 10.94 F17.75 mL/g.
X oAt B2 JERE, A 2 IDF 35K I3 hn 1 4.52 7%, 35
IIHEINT 0.32 £, BEAK 30T 0.41 f%. X UEAH
T AT AR A AN PR B 2T 4y K PSR B,
Rk I1 . REih I AR IK F AR TR R IR

[ Al 2 IDF
e 1 e
12+
10+ _I_
8L
ol N
4t
N\ N
0

kI (o) #5T1 (@/2) EIKTT (mL/g)

K8 IDF Sl s Jbe BRARME BBl SR
Fig.8 Analysis of physicochemical properties of IDF and
pomelo samples

3 4Hig

S SCHE B PR 28 S ue A 1, 38 Sk o 5 T s A s
1 HE BURE M2 IDF, 145 8 S AR By 2258 WOkHER
15:1 mL/g. P8f#IRE 50 °C. pH9 . BFEF#AFE] 75 min,
TEMSFRAF T, B SEBRG38 2N 35.28%, S TiMIEANAH
22 1.47%. FRALME BT 43 B 2 BiAl % IDF & A 1Y 5%
Hh | FRIL KL 2RSSR K L A 1 22, Sl 3k
K& ot 22, WAL K IDF p94K . By i
Ak JrrE Rt . E— s M 2 IDF BEAL R R,
M A4 iz IDF A9 7 . Frim J1 L Bk J1, 53 5K
13.91 g/g. 3.43 g/g, 10.94 mL/g; & FAH LU A 2 JBAE,
fh iz IDF A7k & PERERS 21 i B T . R AT T
JREEr T i, PRABIE SRS, 3 TRl B e e 4T 4R B
—E IS ZHSNE, AU B SR E TR e
LA

S ik
(1] #hk, SEGE, A4 5. B4 2ol 2 pk,  BOBE AL 2 R A 14
B ). &5 &, 2021,42(23): 211-218. [ XU Y, TAN
X L, ZHOU C Q. Composition, modification and functional proper-
ties of dietary fiber[J]. Food Research and Development, 2021, 42
(23):211-218.]
[2 ] MCRORIE JOHNSON W, MCKEOWN NICOLA M. Under-
standing the physics of functional fibers in the gastrointestinal tract:
An evidence-based approach to resolving enduring misconceptions
about insoluble and soluble fiber[J]. Journal of the Academy of Nu-
trition and Dietetics, 2017, 117(2): 251-264.
[3] YAMAGATA K Z. Prevention of cardiovascular disease
through modulation of endothelial cell function by dietary seaweed
intake [J]. Phytomedicine Plus, 2021, 1(2): 100026.
[4] ZHANG L, WU X M, SUN Y ], et al. Experimental study of
the pomelo peel powder as novel shale inhibitor in water-based
drilling fluids[J]. Energy Exploration & amp; Exploitation, 2020,
38(2): 569-588.
[5] RE, %3, MUNEER MUHAMMAD ATIF, 4. R FlAh &
AREEH B RWEALBR AR FE]. FERLXFFR,
2022,27(3): 158-171. [ SONG B, XU K Y, MUNEER MUHAM-
MAD ATIF, et al. Accumulation characteristics of fruits total pheno-
lics, total flavonoids and phytic acid in various pomelo varieties [J].
Journal of China Agricultural University, 2022, 27(3): 158—171. ]
(6] #EAM, hiF, ZEA. AT ERBRT LR F MR
BB A H[T]. & o T 1k, 2019,40(10): 164-167. [ ZHENG
Y M, CHEN T, PENG D L. Ultrasonic-assisted extraction and prop-
erties of dietary fiber from layer of Guanxi honey pomelo[J]. The
Food Industry, 2019, 40(10): 164—167. ]
(7] #dr, 354h, A0, & KA B EE () R
R I 5 AT (1), Ao %4 JUE A 4R, 2018, 9(13): 3401
3409. [ YANGY, GUON, HA Y M, et al. Alkaline modification of
dietary fiber in pomegranate marcs (seed) and analysis of its compo-
sitions[J]. Journal of Food Safety & Quality, 2018, 9(13):3401—
3409. |
(8] Fibs, KA, CEXR, F FERPOMERETENR
MR ey TEARAL D). & % T kA3, 2019, 40(19): 180
186, 193. [LIS Y, DAIL M, FAN Y J, et al. Optimization of ex-
traction process of soluble dietary fiber from raspberry pomaces by
chemical method[J]. Science and Technology of Food Industry,
2019,40(19): 180-186, 193. ]
[9] ZmA. HEEMERFHONERETEALERHAR
[D]. #r\: i F K %, 2020. [ WANG C C. Study on technologies
of chemical modification and properties of dietary fiber from lentin-
ula edodes stem[D]. Shenyang: Liaoning University, 2020. ]
[10] XIBLE. RFRA L LRI T LA F AT BFA (D],
JEI1T: A ITK%,2014. [ LIUR W. Studies on the preparation con-
ditions and characteristics of dietary fiber from cassava dregs[D].
Xiamen: Xiamen University, 2014. ]
[11] M-, 002, AR, a8 @A RERIERH %
wg AR I ¥ [J]. fL T 8F F],2020,34(5): 5-9,50. [CHENPQ, LI
XY, WANG C X. Optimization of extraction process of water-solu-
ble dietary fiber in pomelo leaves by response surface methodology
[J]. Chemical Industry Times, 2020, 34(5): 5-9, 50. ]
[ 12] PINHEIRO E R, SILVAIM D A, GONZAGA L V, et al.
Optimization of extraction of high-ester pectin from passion fruit
peel (Passiflora edulis flavicarpa) with citric acid by using response

surface methodology[J]. Bioresource Technology, 2008, 99(13):


https://doi.org/10.12161/j.issn.1005-6521.2021.23.033
https://doi.org/10.12161/j.issn.1005-6521.2021.23.033
https://doi.org/10.1016/j.jand.2016.09.021
https://doi.org/10.1016/j.jand.2016.09.021
https://doi.org/10.1016/j.jand.2016.09.021
https://doi.org/10.1016/j.phyplu.2021.100026
https://doi.org/10.3969/j.issn.2095-0381.2018.13.029
https://doi.org/10.3969/j.issn.2095-0381.2018.13.029
https://doi.org/10.13386/j.issn1002-0306.2019.19.030
https://doi.org/10.13386/j.issn1002-0306.2019.19.030
https://doi.org/10.1016/j.biortech.2007.10.058

<212 - £ Tl B4

2023 4 10 A

5561-5566.
[13] b, Ak, ERA, 5. MM dbb BB 4 Heah 2240
Ve AT [T]. IR A A3, 2020, 36(4): 73-81, 303. [ ZENG X
Y, HUANG J Y, YUAN X H, et al. Physical and chemical proper-
ties of dietary fiber of Meizhou golden pomelo peel[J]. Modern
Food Science and Technology, 2020, 36(4): 73-81, 303. ]
[14] 3. BRI R A R MR A 5 A [D]. dfa: 37
X %, 2019. [ SUN J. Extraction, properties and application of di-
etary fiber from lentinus edodes stem[D]. Shenyang: Liaoning Uni-
versity, 2020. ]
[15] KUREKM A, KARP S, WYRWISZ J, et al. Physicochemi-
cal properties of dietary fibers extracted from gluten-free sources:
Quinoa (Chenopodium quinoa), amaranth (Amaranthus caudatus)
and millet (Panicum miliaceum)[J]. Food Hydrocolloids, 2018, 85:
321-330.
[ 16 ] SANGNARK A, NOOMHORM A. Effect of particle sizes on
in-vitro calcium and magnesium binding capacity of prepared di-
etary fibers[J]. Food Research International, 2003, 36(1): 91-96.
(17 ] %) 24 A0SR AT Y69 RIRA ALK R 6 AT 2 [D]. K
W P @Ak kAR K 47, 2013, [ LIU Y M. The study on the extrac-
tion and physicochemical properties of dietary fiber from Huyou
peel [D]. Changsha: Central South University of Forestry and Tech-
nology, 2013. ]
(18] %, X8, h4E. SAMMATE A SRR I]. A
331, 2019, 48(4): 49-53. [ YAN T, LIU Z, CHEN J. Study on
properties of peanut shell modified by sodium hydroxide[J]. Jour-
nal of Peanut Science, 2019, 48(4): 49-53. ]
[19] x4 Fr, Fak, REBE, . RE SAr & LA P RER L 4a)
RIL LRACK F A [T]. S AH 5, 2016,37(16): 22-28.
[LIUH K, LI F, ZHANG Y H, et al. Optimized extraction condi-
tions and physicochemical characteristics of dietary fiber from faba
bean testa from different cultivars[J]. Food Science, 2016, 37(16):
22-28. ]
[20] Bhsk, 2o0F, R, F. g @ kR EF o et =
B £ Mo e IR T LI, F BIA P 5,2021,23(12): 2132-
2140. [ GAO W C, WANG X P, HUANG J J, et al. Optimization of
extraction of triterpenic acids in eriobotryae folium from Yunxiao by
response surface methodology [J]. Modern Chinese Medicine, 2021,
23(12):2132-2140. ]
[21] FhRA, BAER, TRotde, % vl BB kAL L 3R T T
MR 4RI T 2 [J]. 2% T3k, 2020,41(12):37-39. [ SUN
Y J, FENG J L, ZHANG X H, et al. Optimization of extracting solu-
ble dietary fiber from quinoa bran by response surface method[J].
The Food Industry, 2020, 41(12): 37-39. ]
[22] FAT, 4Rk, MAGE, 5. 355 EMEA 4F e oh B AR ALAR 5
AR R A & ERIRREGYw (T RiEBERES
¥, 2021, 36(5): 796-805. [ CHEN L, RAO J, ZHAO Y Q, et al.

Optimization for ultrasonic assisted enzymatic extraction of soluble
dietary fiber in laver Porphyra haitanensis and its effect on gel
strength of surimi by response surface methodology [J]. Journal of
Dalian Ocean University, 2021, 36(5): 796—805. ]
(23] BRakdk, Batde, X L%, 5. v @k RACHOL R AR A R
FRBERER S % T L T] TR RF 2R RAF M), 2020,
48(6):48-55. [ CHENF Z, ZHAI ] H, LIU K H, et al. Optimiza-
tion of microwave-assisted extraction of water-soluble dietary fiber
from peony husk by response surface methodology[J]. Journal of
Jianghan University (Natural Science Edition), 2020, 48(6): 48—
55.]
[24] Z4, ARk A&, EFHE. o0 5 @k HRACER S B) 3R BURE b K
FEMERER A % T L[] AR S, 2020(22): 136-139. [LIL,
XING D J, WANG Y H. Optimization of enzymatic extraction of in-
soluble dietary fiber from jujube residues by response surface
methodology [J]. Modern Food, 2020(22): 136—139. ]
[25] #Fig AR e &AL it FRa 2 [D]. KA
F 4K, 2010. [ XU Y H. Study on preparation and bioactivity of
dietary fibre from pomelo peel[D]. Changchun: Jilin University,
2010. ]
[26] Zdm. &6 TR LF e Bk 55 £ 42[D]. B b
%38 K 3, 2018. [ LI N. The modification and characterization
of soluble dietary fiber from tomato peels[D]. Shanghai: Shanghai
Jiaotong University, 2018. ]
[27] #&. H8R[-HRAERACKE R AT R ABEAA P
& A D] L& L#H R BE KSR, 2015. [ DONG L. The
physicochemical and rheological property of barley f-glucan and its
application in cosmetics[D]. Shanghai: Shanghai Institute of Tech-
nology, 2015. ]
[28] %154 MGk, & X8, F. AR T 3T — FAAKERER
Aok e AN Bk 69 % [T]. AE8R 2 $ 4R, 2004(10): 1299-1303.
[LIU Q H, ZHAO G L, WEN W J, et al. influence of hydorxypro-
pylcellulose on hydropholicity and photocatalytic activity of Tio,
films[J]. Journal of The Chinese Ceramic Society, 2004(10): 1299—
1303. ]
[29] % Fra, S F, £k, RS EA FRE R &0
H & B REAT R [T]. 54715, 2017,45(5): 734-740. [ CHANG
Y Y, DAI X J, GONG B L. Preparation of carboxybetaine-based hy-
drophilic interaction chromatographic column and its performance
exploration[J]. Chinese Journal of Analytical Chemistry, 2017, 45
(5): 734-740. ]
[30] #Ruuit, 3 046, BH, F. CEACKHEM ST B0 AL,
WBMRRERER R IR & T A3, 2019, 40(10): 109-
114, 121. [CAI W J, LIU S W, LI R. Antioxidant and absorption/
retention activities of the acetylated degraded laminaria japonica
polysaccharides [J]. Science and Technology of Food Industry, 2019,
40(10): 109-114, 121. ]


https://doi.org/10.13982/j.mfst.1673-9078.2020.4.010
https://doi.org/10.13982/j.mfst.1673-9078.2020.4.010
https://doi.org/10.13982/j.mfst.1673-9078.2020.4.010
https://doi.org/10.1016/j.foodhyd.2018.07.021
https://doi.org/10.1016/S0963-9969(02)00112-6
https://doi.org/10.14001/j.issn.1002-4093.2019.04.008
https://doi.org/10.14001/j.issn.1002-4093.2019.04.008
https://doi.org/10.14001/j.issn.1002-4093.2019.04.008
https://doi.org/10.14001/j.issn.1002-4093.2019.04.008
https://doi.org/10.7506/spkx1002-6630-201616004
https://doi.org/10.7506/spkx1002-6630-201616004
https://doi.org/10.16736/j.cnki.cn41-1434/ts.2020.22.039
https://doi.org/10.16736/j.cnki.cn41-1434/ts.2020.22.039
https://doi.org/10.3321/j.issn:0454-5648.2004.10.023
https://doi.org/10.3321/j.issn:0454-5648.2004.10.023
https://doi.org/10.11895/j.issn.0253-3820.160787
https://doi.org/10.11895/j.issn.0253-3820.160787
https://doi.org/10.13386/j.issn1002-0306.2019.10.018
https://doi.org/10.13386/j.issn1002-0306.2019.10.018

	1 材料与方法
	1.1 材料与仪器
	1.2 实验方法
	1.2.1 柚皮不溶性膳食纤维（IDF）提取工艺
	1.2.2 柚皮IDF得率计算方法
	1.2.3 单因素实验设计
	1.2.3.1 液料比对柚皮IDF得率的影响
	1.2.3.2 碱解温度对柚皮IDF得率的影响
	1.2.3.3 pH对柚皮IDF得率的影响
	1.2.3.4 碱解时间对柚皮IDF得率的影响

	1.2.4 响应面试验设计

	1.3 柚皮IDF理化性质测定
	1.3.1 红外光谱分析
	1.3.2 持水力测定
	1.3.3 持油力测定
	1.3.4 膨胀力测定

	1.4 数据处理

	2 结果与分析
	2.1 单因素实验结果
	2.1.1 液料比对柚皮IDF得率的影响
	2.1.2 碱解温度对柚皮IDF得率的影响
	2.1.3 pH对柚皮IDF得率的影响
	2.1.4 碱解时间对柚皮IDF得率的影响

	2.2 响应面试验结果
	2.2.1 响应面试验设计及结果
	2.2.2 回归方程拟合与方差分析
	2.2.3 响应曲面分析
	2.2.4 验证实验

	2.3 理化性质分析
	2.3.1 红外光谱分析
	2.3.2 持水力、持油力及膨胀力


	3 结论
	参考文献

