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Abstract. Juvenile fruit of golden pomelo was studied to efficiently extract its total dietary fiber
through the single factor experiment and response surface analysis. The effects of ultrasonic time,
solid-liquid ratio and oscillating temperature on the yield of juvenile fruit total dietary fiber were
discussed. The extracted total dietary fiber was added into protein bars, and the content of total
dietary fiber in protein bars was determined. Finally, the sensory evaluation and texture changes of
protein bars stored at different temperatures were investigated. The results showed that the highest
extraction rate of (56.3+1.0) % was achieved at 1 g:10 mL of the solid to liquid ratio for 55 min
ultrasonication under 35 “C oscillation temperature after 3 times of extraction. By sensory evaluation,
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the optimal mass fraction of total dietary fiber added was 4%. When the protein bars were stored at

different temperatures, the hardness, viscosity and color increased, flavor deteriorated and sensory

evaluation score decreased with the increase of temperature or duration.

Keywords: golden pomelo fruit, dietary fiber, protein bar, texture characteristic, sensory evaluation

bR AR A R AR AR T AR
TE] AR o A AR I K T 2R IF e S E SR
R AE , AH 4 R A = 2o A v (S0 BV 2
N LH R DL BRI 4R Al T8 10 7Ll Y, 35X
S S A R 2R 25 T R AN (I B A TR
T HAR G 1B SR R R BB AR T 20 ales . &
Filr &0y SR 5 I (AR i , 78 T 5 T AT A K A4
AT, Hof ) B £F 2 (Total dietary fibre) PR Hf
A BRI PE K T SR TE BB AR B
MAER I BRI maiae s th . AR 16 &
ARG B LYE)T , 16 R N A B 5 7 A8 i B g
T2, V655 o TE A= WU RE DT 990 1 3 5 s , BRI A
“BHTENETE R SEFRE, G B LT 4E AR E TR A ]
A7 AR S s , o A 2 AUBE IR AE . T
BT £ 5 0 O 1] kG 404k, X0 10 B £ 2 0 A i
AN HFER— g R 4R = | TS B
PR, AR G R £ Rl A 2N 4 R R
[ B LT 4 A BN iR 3] 27 o, R EE IR S UK
NEREEAE N 30 g,

AR — 2R SO0 A B R i
PIVAE 9 4 1 5T (R 40 B AR ) AN sl W A L BT (A
WeaRFLE ) IR G, O N Rb FE B
Bt S SRARPT S (AR o7, % Y A R v L
BRI L v S S S Ny i e 1 (A = ]
AR RN RES AR MBI+ mEER
sy FPAT A0 L 1R AR A T R G118 R

PRIt A 57 i R AT 255 6 0 W 7 T S 256 X6F
S A A A B LR 4k B BT B AT 0 AL A5 3 4 Al
SRS B 2 4 i BEOR ] LU A9 41 SR IR 1 48 48 45
B A R I AR R R R R D SR
R AR AL IF T 4 Al 20 2SRRGB 2T E AN i) 2 1 AR
HISEIE R4l R A 4R T A i G R 2%

1 #rl5H%E

L1 ## 5L
AR AN T oK Sl R K

KA AT BR 2 7] 7=
1.2 UE5EE

LRH-250-HS fe i (68 7 7240 . ) R B EE
AR B A AT BR 2> 5177 il s FR-900 3 1AL - #ir V4
AU B A8 A FRZA ) 7 il s HY =200 B4RV 534 i -
G VR I A B2 W) 77 5 H A RO B BT SR
i % s TA-XT2i i #94X . %€ Stable Micro
Systems /TSI Wl T
1.3 LWH%
131 2 RBEAERRE TZARE H
fitf &) R — 15 Ve ) He— KT b iR — 2ok 7 (80
H)—FR BT E— Ik | ik . Kk
Ui B UL — T — B 65— AT 4 hib 4 AL
LYk,
1.3.2 2b4h RIER R T 2R AN

1) 2R S0 Rh R 0T A L X i £ 2T 4
HURI R 23 BIFREL 10.00 g BE4H 5 43 & F 500 mL
HERM R, SRS 43 i) i BEORMR BT S AR B LE R 1 010
mL. 1 g:12 mL.\1 g:14 mL.1 g:16 mL.1 g:18 mL ]
HE TR RN A Z8 18 K HE AT 0 R T AR R % 55
min, 76 W A PR AL 15 min, F-7E 50 C F % 30
min, %5 A5RHR T AR L X 4 A 4 R I 1 41 Ak
WU 5 )

R 7 B[] X e 2T R FR IO 2 oy AR S
7 10.00 g FE & E T 250 mL 4E I, 4% B8R R
HEARFU R 1 gi16 mL A ZRIBE K AT HEFE I A
R, o R 15.35.55.75.95 min, 7E K
W HBIAE 15 min, FE7E 50 C TR 30 min, % & H
7 BT ) XoF 4 A 0 SR I £ £ A B IORUR i 52

I 5 Tk % G B AT R FR IO 2R L oy AR S
7} 10.00 g ¥E & E T 250 mL 4 I, 4% B8R R
EARFU N 1 110 mL Fe i A Z& 08 K 2E 17 5 +F
SRIG IR 55 min, FEEEKE HBI4E 15 min, B
Iy 5E 20.35.50.65.80 °C F &7 30 min, % %Rk
T it 3 X} 4 A 0 SR B £ T AR B IOCRUCR i 5 i

2) 4 il o SR 1R B 2T AR AR R I AT 4 R

L& S L £ 2L 2022 FE M BE 4




RESEARCH ARTICLE

WU Yuezhou,et al: Optimization of Dietary Fiber Extraction from Juvenile

Fruit of Golden Pomelo and Its Application in Protein
Bar

e 7 N i

M,
Y—M2 x100

XY WG AERIR, % M, I G & 2F
ek, g M, @ A RAE S BT g,

3) M 7 T 256 A 4l Box—Benhnken 5256 3% 1T
D B A B 2R S g i R b OB R AR R L
(A) EARE(B) JRGIRE (C) R AZR, FEELT
AEAR I (Y ) AR Sy S50 B e A, 52 56 PR 3R BTk
UL T, e T S A B R A RE DL 2.1.2,

F1 MEEREREZEKE

Table 1 Factors and levels of response surface experiment

H %
o

A (gmL) B/min
=1 1:10 35 20
0 1:12 55 35
1 1:14 75 50
UL RTINS D PVATTR W A 3R R = L 65

TEFMT BT 3 WP AT RIS S,
1.3.3 &A% RIS 4 & G By #I1E AT 2L

DITZHE PRI R B —
%

)& Al B B AT R ARGy T R
FUIHHE M 1373 g, KRG E A5 20 8.53 g, B
K 8.53 g, PUtEWIKS 6.67 o, &L 40T F5ekr 1.4 g,
s SRR 1.8 o, RIRFLKY 125 g, HIF
WIERS 1.6 o, BAL /T Al kY 1 o, &SNS 1.5 g, 7%
SEREREA 8 o, BHIAI R IE R L4t 4 o, WAL EE & 3K
6.6 g, M #F DFIE 2.6 g, IR 5+ 2 WL 12.45 g, LAY
RS 12.45 o MFF 6.6 g, Hih 4.7 ¢, K 2 8% g
0.17 g, ®JF i 0.07 g, 7K 2.4 g,

3) Al A R AT 4 R RE
TENFRAEAIZR 2 iR, 7 & 25 F & 0BT E
BT BEE VAN - B3 43T

x2 BEENRE

Table 2 Sensory evaluation criteria

G M, LA R A ) B 30
OISR S 6 0 o AT

R 2

HLUSRREE AR L P AR 25
e BITMSTRE SR AT

S g 2

4) 4 Tl 2 2R B 1 4k 2R A TR R P 0 B
He 58 B IO B £ 1R RCZE A AN 5 B R
HEAT TPA Mk, B8 A 261 . TR 60
mm/min, &£ 15 77 0.5 N, = 500 N, &% 15 mm, ¥
A HE 25% , IR AR U Z M4 BE 5 s, BRI 3 AR
A RS I BOE M

PIETEY Y

21 SHMHYRBRAERRNIZMRML
211 EFREZER

1) ¥ 5 2 A B EL X i B £F 4 4 BRI 5%
WAL T AT B R A AR B K A il 4l R
I 2 4 1) B B3 320 i 0 /N | 0 LR AE R o AR
A 1 g:10 mL FDEH BT SRR 1 g:14 mL J2
SUR R R R JE ORI BT S A B L 3G N $R EOCRT RE
IR FE AR /N TERHR BT RAFR L 1 g:10 mL B FE
SR YRR R IR B B KA, B4R R 55.5% 75 FHR T i
TRFRLE 1 210 mL~1 g:16 mL i Fe v £ 27 4 A 42
BN T R e 303 R 0 AT g 09 S DR I AR
B TR Z | BT AR B 4 IBUA T A2 21 75 1 34
RO MUBEAE H | 28 3% 7 45 5 B2 40k 551 5 34 A
YURNE 2R 4E MR IR R R SR £ 5 i 1A ]
P sE g ik 2540 1 210 mL,

56

55

| \\\
50+

49

W
w

IR/ %
3

1:10 1:12 lill4 1:16 1:18
B L (g:mL)

E1 ®BRREERILYEHSHRERFERIRNZE
Fig. 1 Effect of solid-liquid ratio on extraction of dietary
fiber from golden pomelo juvenile fruit
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Fig. 3 Effect of oscillating temperature on extraction of

dietary fiber from golden pomelo juvenile fruit
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Table 3 Response surface test design and results
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Table 4 Regression equation analysis of variance table
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Table 5 Sensory evaluation results of protein bars with

different dietary fiber supplemental levels
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2 20.00 27.90 20.25 21.25 89.40

3 20.00 27.60 22.75 21.75 92.10

4 20.00 28.20 23.50 24.50 96.20

5 20.00 28.20 21.75 23.00 92.95
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Table 6 Structure data of protein bars w1th different dietary fiber supplemental levels
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1 187.35+16.42 30.33+3.44 47.50+7.20 1.56+0.09
2 197.41+15.48 34.88+2.26 58.90+0.60 1.69+0.13
3 221.71+28.66 45.37+7.86 74.10+11.00 1.64+0.06
4 233.49+15.67 48.85+4.73 73.80+8.40 1.51+0.03
5 205.62+8.32 44.38+5.60 67.00+7.70 1.51+0.02
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Table 7 Sensory evaluation results of protein bars in the

three incubators
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Table 8 Structural changes of protein bars at different temperatures
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