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Abstract: In this work, the total dietary fiber, water-soluble dietary fiber and water-insoluble dietary fiber in golden pomelo were extracted
by enzymatic method. Their structure, physicochemical properties and intestinal function were evaluated. The results showed that the content of
total dietary fiber in the peel was 65.72%, and the yield of soluble and water-insoluble dietary fiber were 15.13% and 43.21%, respectively. The
structure of the total dietary fiber was porous coral. The water-soluble dietary fiber had many holes on the surface, and the structure of
water-insoluble dietary fiber was smooth. All kinds of dietary fiber were rich in glucose, arabinose and xylose. The water holding capacity and
swelling capacity of water-insoluble dietary fiber were better, which were 6.68 g/g and 27.61 g/g, respectively. In the 2.5 mg/mL and 10 mg/mL
systems, water-soluble dietary fiber had a better inhibitory effect on glucose diffusion 0.11 mg/(mL-h). Water-insoluble dietary fiber had the best
inhibitory effect on alpha-amylase, and alpha-amylase activity was 93.90%+0.02%. Water-soluble fiber had the strongest ability to destroy
cholesterol, and the destruction rate were 7.20% and 9.40%, respectively. The water-soluble dietary fiber also had better DPPH- scavenging
ability and iron reduction ability. The dietary fiber of pomelo peel obtained by enzymatic hydrolysis had better physicochemical properties and
could be used as an excellent food additive in food.
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Table 1 The yield of dietary fiber extracted from pomelo peel
(dry matter, %)
A TDF SDF IDF
AR 65.7242.67°  15.13+1.38° 43214321
E: TR FEATRHFHERF (p<0.05).
#< 2 TDF\ SDF. IDF ERMLZARCIIELER (F&, %
Table 2 The chemical composition of TDF, SDF and IDF (dry

matter, %0)
e ZAR R
TDF  1.11£0.02° 4.08+0.43"
SDF  1.05£0.03°  3.92+0.02°
IDF  1.16£0.01*  4.54+0.34°
E: RS AR FEATREMRER (p>0.05).
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&1 TDOF (a)\ SDF (b). IDF (c) 7EFRSR ALK 10000 fEHIRE LA
Fig.1 TDF(a), SDF(b), IDF(c) microstructure under 10000x magnification.

MMy EHT=500kV Sign: EHT=5.00kV  Signal A=InLens Meg=10.00 KX WD=4.7 mm EHT=5.00kV _Signal A=InLens Meg=10.00KX WD=49 mm S

2.3 BHEU AT

# 3 TDF, SDF., IDF HJEA¥ELARL (mol%)
Table 3 The monosaccharide composition of TDF, SDF and IDF (mol%b)
e A B EAE [GEER1:E AAE HEAE #EHE F 348
TDF  2.10+0.14*  1.40+0.08° 17.80+3.10° 8.40+£1.22° 4.60+0.33" 55.50+£1.76" 10.30+2.25°

SDF  1.90+0.20° 0.80+0.14° 26.60+2.15° 3.00+0.27° 5204028 41.70+3.60° 23.80+1.02°
IDF  1.60£027° 130+0.12° 23.00+0.96* 10.60+0.13* 4.20+0.45° 46.50+2.53° 9.80+2.41c¢

E: RIZI AR FHEAFTIEMRER (p<0.05).
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Table 4 The structure comparison of TDF, SDF and IDF
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FE 1062 cm™ FrIVR AT U4 3 BF 8 B iz A1 i A R A [X 3%
(1060~1040 cm™) PO, R, X=RiEET4EE
BUHCAARE, R S A4 E L A AT TR B
A%, BT AR RS & R, X5 B AT )
SESAREE A —

77



Modern Food Science and Technology

2020, Vol.36, No.4

MR BB
100
o8l
96
94
92
90
88
86
84+ 3399

I /%

80 1 1 1
4000 3500 3000 2500 2000 1500 1000 500

WA/ em?!
&3 TDF, SDF. IDF ENZISMIEIE
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2.5 MR R AF A B B I ST AT
T T AT E R AR T R AE BT R SRR T IEAK 70
BEMR, FrlXPIME R R e 4R SR

(R EARFRT, B3R 5 WTLAE R MhEKA R &
LRI K IIRZAR 173504 6.67 g/g A127.61 mL/g,

BE m TR LT . M BOKANE R 2 4 St
Wi Nl B S2hl. TIHKAE LR a4
FIEG, B s . R B A RRAT T AT LA
AR B AT YRR IEIR G ARONERAS , AL IR T
IKANEVERG B 27 4 WOE AR T 7K 731 IBE A B
GBI T RESI SR E B AP 4EAE LL T . R
EFAER SR KA AT ASE I AR B AR AR
MG AAEI PR R GE TR REAR S o
=5 HEKTAMBERTY (IDF) MBFERSFYE (TDF) #Hk
TIFARE AR
Table 5 The water holding capacity and swelling capacity of
TDF, SDF and IDF
& BN FEERA/(mL/g)
IDF 6.67+0.29° 27.61£1.66
TDF  4.84+0.30°  18.20+4.39"
E: RII AR FEEATRHFRER (p<0.05).

2.6 A B AT 4 oY fi i o BT

*® 6 ERAER-ZRERTEEREYT MNRKERE

Table 6 Maximum velocity of glucose diffusion in glucose-DF system

E i AR R®  Vi/[mg/(mL-h)]

i B8, y=-1.30x10"x>+0.17x-0.09  0.97 0.17
TDF-2.5mg/mL  y=-1.20x10"x>+0.13x-0.13 0.81 0.13°
SDF-2.5 mg/mL  y=-1.00x107x*+0.11x-0.06  0.88 0.11*
IDF-2.5 mg/mL  y=1.10x107x*+0.12x-0.10  0.97 0.12°

X+ FR. y=-130%107x*+0.17x-0.09  0.97 0.17¢
TDF-10mg/mL  y=-8.00x10°x*+0.11x-0.09  0.92 0.11°
SDF-10 mg/mL  y=-1.00x10?x*+0.13x-0.13  0.83 0.13°

IDF-10 mg/mL

y=-8.00x10°x>+0.11x-0.12  0.86 0.11°

i R RRAFEATEEREZF (p<0.05).

%7 TDF, SDF. IDF Xt a-SEfBEEdHISnm
Table 7 Effect of TDF, SDF, IDF on the activity of a-amylase

e 358 FEEA F 10" mmolh o~ A BEE M/ %

i 5.33+0.00° 100.00+0.00°
TDF-10 mg/mL 5.15+0.02° 96.53+0.04
SDF-10 mg/mL 5.13+0.01° 96.12+0.02°
IDF-10 mg/mL 5.08+0.01° 93.91+0.02°

#: RS RRFREAFREMRLR (p<0.05).

WEFRR A, 2 hE RN BRI — 2 I 7EH
91 R P s LB K P A TURR AR, 91 s hnfiz
TENZPIWIREEE, DR HI AIEY G B o-TE ki
RGeS SEEER R AR bl £ e e
THEREZH, AR, SRRt EEE L
Regh e AR S s 2k, AT S0 A AT BECE AR R
B, Seab sk AN 7 FiR, SRR R L 4EAE BRI

78

TR P P4 2R PR R S 2 I 8 AR A TR o . FEIR
FEN 2.5 mg/mL MR R, KV £ 41 45 3 4 bl
(40 e AR IE F B AT, N 0.113 mg/(mL-h). BT
B4 RS TR 2L S5, R AT LA
NFAF, FrLMEE R E A — e g eElEH. 18
WREEH 10 mL/mL R R, SRS LF4E40 e BUR
B4, 40.105 mg/(mL-h), S57EIREA 2.5 mg/mL



MK EmBHL

Modern Food Science and Technology

2020, Vol.36, No.4

T RIS AR LR Rl . SR f 4k BA B 5 25 B AN
RILAMZFLEE, BMEEHE RS, RERELR
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P68 525 MO oV RS M, LR AN R AT
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Ei 3.58%. BRI S, X a-iE B — e ]
RO, (EARSGEH o AR I £ 2T 4R R R 2,
T BT LT AT (7 AR, RE(E SR 58 S % B
BEAK a-TE R B SR IRBL L3R . SEERIRR I, RRE R
SR KB RE AT o- TR BRI RO A ZE AN

Ko AT RER KAV (274 p 25 RS0 o-VE
RGN IEETARERHE, oIS ok EET
HFAE LR T R N AR Y R R 2 &1,
M oAy ke A e 2,

TERTERIAUNIFE R, R R (R A AR ]
WAL A A AR - O TP o VR A T A3 R i A A
THAL RGO AR R , A5 R [ T DA SR
TS0 A R AP AR S AHIF TS T AR
PR s AR PR FEE VAL £ 2T 44 2 M i R I e
WA BE ) o 412 8 JiT7: 7E 2.5 mg/mL A1 10 mg/mL
WPETT, Y8R KV T 1t 3 AT A e DR AR [ B2 ) B ) e i
SR 7.20%F0 9.40%. FHARHEFLRE, nEEZhE
REREARAR [ B E VR & R VA RS, S B [ R fi
SRR, AR B i v (R, i ARSI
BRI FARFE, YOI TERE S 2 b 103 o 2
A BRI E B R M RE S . BRI R 2T 4, T
RELE A AAIRST B 2D 4 JE ]

78 TDF, SDF. |DF XJABE|EEAIFRISINE
Table 8 Effect of TDF, SDF, IDF on the disruption of cholesterol micelle

FAF RN RE B BE/(ug/mL) 2 B BEARIRE /%
xt B8 57.30+4.50°
TDF-2.5 mg/mL 53.30+2.10° -4.000.60°
SDF-2.5 mg/mL 50.10+3.50° -7.20+0.40°
IDF-2.5 mg/mL 51.2045.70° -6.10£0.50°
xt B8 58.30+4.50°
TDF-10 mg/mL 57.30+3.90° -1.000.70°
SDF-10 mg/mL 48.90+2.30° -9.40+0.60°
IDF-10 mg/mL 57.00+1.40° -1.3020.10°

i FATRRFEATEERZF (p<0.05).
27 FAMEE

Xt DPPH- A FRZEUIR 9 N, BRPUIAIMER (4E
) LIAR, IERRRE AR KIS TR A4,
N 50.08%, Fikk B AHECEORE FAH Y a4 5K
ABEMEREE A 4ER % DPPH-TERRIIREJIAA2Y, ELkiE
PERE B AA4ESS . X TERIRJE J1r M s Rk, Ktk

L B R UFIIEIRRE /T, 5 DPPH S ERFRIE
ML A& . 7T RER HI T /KBRS S 2T YRR 451,
kR B PUERE i T, (EHAA —E TR
WRES T XA SEIREE RR WK TERE AT 4E S 73 41
PIFPARLL, B st Eene /1, AT EME st L)
A, AR MR

R9 ZHMERAHERENMER
Table 9 The antioxidant capacity of TDF, SDF and IDF

2

5 TDF IDF Ve
ERE, 37274159 50.08+4.71  33.8342.38  92.5743.71
EB A% 034+0.04  045+0.05  031£0.07  0.50+0.02

3 Zhig

3.0 ARSI R B el B A AR IR B 2T 4R AT

PEAL, SBEAES RN 65.72%, HAuKigtEiE Lt
Ui KA RE & A 4E A5 R 20 70008 15.13% AN

4321%. {EFHEENE T, SREEAYEENZ AL
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WHERIR; KV TERE LT 4ERTIAIE . 2 LI

IKAEVERE B A e LE BT R . =Pl a4 phEd
BONRZENE ., A BTRAARE. AHE. HEERE.
BRE. IR KRB B4R 15K )
HREEEAMMER, 258 6.67 gg F 27.61
mL/g.
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PR R, AN TR, FTUMER
ISR o 1 P A R e i B 2 AR A
DFTFEIE T, A8 s EAG R A T H
JiTAl

(1] {728, 220 4R, = 2 4, 55 AR R R ] o5 IRt 2 2T ZEF) it
FUIREE[T]. & M RHE,2012,33(7):310-314
HE Li, LI Shao-zhen, GAO Yan-xiang, et al. Dietary fiber
from citrus pomace: A review [J]. Food Science, 2012, 33(7):
310-314

(2] XUABIAL, S5 &, 3 55 B P i R B A vl B v il B
i LA AR AR BT R[] B I 55 7T 42019,
40(13):156-63
LIU Hui-fan, LIANG Jia-xi, WANG Qin. Study on extraction
of naringin from pomelo peel by ultrasonic and its ability to
capture free radicals [J]. Food Research and Development,
2019, 40(13): 156-63

(3] VIS, PR, Mpaze L, 55 =l i inh (R0 AR O S 3% e 1k
). DR A RHL,2014,10:274-281
HONG Peng, CHEN Feng, YANG Yuan-fan, et al. Sensory
characteristics and volatile components of three pummelo
(Citrus maxima) essential oils [J]. Modern Food Science and
Technology, 2014, 10: 274-281

(4] 5K, EWA, 8B 55 Sl BRI R ORI AL S 3L
B RERT T[] & T0lk,2014,35(5):54-58
ZHANG Ying, WANG Man-sheng, ZENG Xin-an, et al.
Study on extractive condition optimization of essential oil in
pomelo peel of golden-pomelo and antibacterial activity [J].
Food Industry, 2014, 35(5): 54-58

(5] FRAAR, B AR SR B b I BE A R RO A T [ AR
i FHE,2006,2:260-262,256
SU Dong-lin, SHAN Yang. Review of physiologically-active

compounds in citrus peels [J]. Modern Food Science and

80

[6]

(1]

[12]

[13]

[14]

[16]

Technology, 2006, 2: 260-262, 256.

R, R R R B TR R A A A B ] o B
FRFPER 0] DU QR RH,2014,11:177-181

WANG Si-yuan, LIU Xue-ming, CHEN Zhi-yi, et al
Preparation and characterization of dietary fiber-rich powder
from pomelo peel [J]. Modern Food Science and Technology,
2014, 11: 177-181

R, AR, 2 £ A 55 RS CU X /N KR B £ A A A
L TR B P PR [ 0], B i s24,2015,36(19):211-216
ZHU Yu, GUO Li-na, CHU lJia-xi, et al. Effect of enzymatic
treatment on cholesterol-binding capacity of dietary fiber
from millet bran [J]. Food Science, 2015, 36(19): 211-216
LT BT 3%, 2 . I v o B A £ 2T 4 R T
FUI].H ARV 244R,2001,3:52-55

JIANG Zhu-mao, CHEN Xin-mei, MIU Jing. Preparation of
soluble dietary fiber from soybean dregs [J]. Journal of the
Chinese Cereals and Oils Association, 2001, 3: 52-55

AR A% METRE R AT AER T 20T )] & ik R
FH,2009,45(4):55-58

SHAO Huan-xia. Study on the extraction technology of
carrot pomace dietary fiber [J]. Sichuan Food and
Fermentation, 2009, 45(4): 55-58

FEI AR5 A BT M AL A R T AR, 1989.
HUANG Wei-kun. Food Inspection and Analysis [M].
Beijing: China Light Industry Press, 1989
GB/T12446-12506, [E [E SR 4i[S]. 1994
GB/T12446-12506, Compilation of Chinese National
Standards [S]. 1994

Manas E, Bravo L, Saura-Calixto F. Sources of error in
dietary fibre analysis [J]. Food Chem, 1994, 50(4): 331-342
Palaniappan Seedevi, Meivelu Moovendhan, Sadhasivam
Sudharsan, et al. Structural characterization and bioactivities
of sulfated polysaccharide from Monostroma oxyspermum [J].
International Journal of Biological Macromolecules, 2015, 72
FEPR,PINBE, TH0E 45 . A S ATV IR I B 2T 4ERRVA 2 T
CARAC IR M B R [T]. B RH,2015,36(10):70-75
REN Qing, SUN Bo, YU Jing-xin, et al. Optimization of acid
extraction and physicochemical properties of soluble dietary
fiber from Chinese cabbage residue [J]. Food Science, 2015,
36(10): 70-75

HU Jie-lun, NIE Shao-ping, LI Chang, et al. In vitro effects of
anovel polysaccharide from the seeds of Plantago asiatica L.
on intestinal function [J]. International Journal of Biological
Macromolecules, 2013, 54

Dubois M, Giles K, Rebers P, et al. Colorimetric method for



MK EmBHL

Modern Food Science and Technology

2020, Vol.36, No.4

[17]

(18]

[21]

[22]

(23]

[24]

determination of sugar and related substances [J]. Analytical
Chemistry, 1956, 28(3): 350-356

Kahlon T S, Woodruff C L. In Vitro binding of bile acids by
rice bran, oat bran, barley and B-glucan enriched barley [J].
Cereal Chemistry, 2003, 80(3): 260-263

WANG Qin, LIANG Jia-xi, LIU Hui-fan. In vitro effects of
four polysaccharides containing S-D-Glu p on intestinal
function [J]. International Journal of Food Properties, 2019,
22:1064-1076

ZI Yu-sha, Zhang Bo, Jiang Biao, et al. Antioxidant action
and protective and reparative effects of lentinan on oxidative
damage in HaCaT cells [J]. Journal of Cosmetic Dermatology,
2018

WANG Qin, LUO Jie-ying, LIU Hui-fan. Protective effects
of the flavonoid fraction obtained from pomelo fruitlets
through ultrasonic-associated microwave extraction against
AAPH-induced erythrocyte hemolysis [J]. RSC Advances,
2019, 9(28): 16007-16017

PN AT 2T A 26 S LA REWT TE (0] & Tk,
FH%,2016:318-321,329

SUN Hai-yan. Preparation and performance characterization
of citrus dietary fiber [J]. Science and Technology of Food
Industry, 2016, 37(4): 318-321, 329

R RE LI, Y I, 55 AT T R b B HURE £ 212 AT 7
U]4 THAR ST %,2003,6:20-22

LIANG Min, PAN Yin-ming, TANG Ming-ming, et al. Study
on extraction technology of dietary fiber from shaddock peel
[J]. Technology and Development of Chemical Industry,
2003, 6: 20-22

FRN AT, IR, 55 R 2t S B IR B 4 Y ) S Mo
FISEIRT]. & RHE,2016,37(23):111-117

WANG Da-wei, ZHAO Xin, DONG Xin, et al. Effect of
germination on the structure and properties of dietary fiber in
mung bean skin [J]. Food Science, 2016, 37(23): 111-117
IBELHE /N K IR B M 1 AP YRR I 5 AN D REE BT 7
[D]. E PR R E,2010

ZHENG Hong-yan. Study on the extraction of millet bran
dietary fiber and research on its ingredient functional
properties [D]. Chongqing: Southwest University, 2010
ZHANG Li-fen, YE Xin-gian, DING Tian, et al. Ultrasound
effects on the degradation kinetics, structure and rheological
properties of apple pectin [J]. Ultrasonics Sonochemistry,
2013,20(1)

SCRESE, AR, 2530, 55 AR AR SR PR SRR (R A AN s R R A

(28]

[30]

[31]

[32]

[T]. TR A 2241, 2016,37(6):1175-1181

ZHI Zi-jian, ZOU Ming-ming, LI Shan, et al. Rheological
and structural characterization of pectin polysaccharides from
citrus pulp [J]. Chemical Journal of Chinese Universities,
2016, 37(6): 1175-1181

o T, B M, 2 K S P A R KA P T 2T
Y N2 K 70 Ko B K 70 19 52 ma [J]. & Dl B 43,2012,
33(16):299-301

GAO Yu-ping, HAN Yu-mei, LI Zhou-yong, et al. Effect of
ultrasonic treatment on expansive force and water-holding
capacity of insoluble
Technology of Food Industry, 2012, 33(16): 299-301

PRRF, E BT AR G AR TR E R 2T 4R K 11
A [3]. 7 3 Ti,2008,6:57-60

ZHONG Zhen-sheng, WANG Yi-yi. Improving the water

dietary fiber [J]. Science and

holding capacity of insoluble soybean dietary fiber by
enzymatic hydrolysis [J]. China Oils and Fats, 2008, 6: 57-60
B VR B, B AR OR, S IR A0 R S BRI/ P T[]
IS FH 5 0 35 A 07741, 2006,3:334-337

LUO Ao-shuang, CHUN Ze, GE Shao-rong, et al. Effect of
Dendrobium ~ denneanum polysaccharide reducing blood
glucose in vivo [J].
Environmental Biology, 2006, 3: 334-337

Ou Shi-yi, Kwok K, Li Yan, et al. In vitro study of possible

Chinese Journal of Applied &

role of dietary fiber in lowering postprandial serum glucose
[J]. Journal of Agricultural and Food Chemistry, 2001, 49(2):
1026-1029

Kobayashi K, Ishihara T, Khono E, et al. Constituents of stem
bark of Callistemon rigidus showing inhibitory effects on
mouse - amylase activity [J]. Biological & Pharmaceutical
Bulletin, 2006, 29(6): 1275-1277

TR, IR, R L2 2N o-YE R B T
PRI B Tk AHE,2006,9:94-95

HUANG Shao-hua, HU Xiao-bo, WANG Zhen-zhou. The
inhibition of yam polysaccharide activity on a-amylase was
studied [J].
Semimonthly, 2006, 9: 94-95

JIHEAE, RIGEIR, Xk, 5 P 2 B o i A A
IEPERITEIE]. B AR, 2012,37(3):44-47

WAN Yan-juan, LIU Xiao-juan, ZHAO Li-chao, et al. The

Science and Technology of Food Industry

inhibitory effect on a-amylase and antibiotic activity from
pumpkin polysaccharide [J]. Food Science and Technology,
2012, 37(3): 44-47

(4% 303 T

81



