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Abstract: The physiochemical and functional properties of bamboo fiber, wheat fiber, sugarcane fiber, pea fiber,
soybean fiber, and cocoa fiber were compared and analyzed to investigate the effects of dietary fibers on the quality of frozen
dough bread. The baking characteristics of frozen dough bread and its correlation with the properties of dietary fiber were
determined. The dietary fibers were divided into three categories based on their properties. The first category included bamboo
fiber, wheat fiber and sugarcane fiber, which had higher contents of insoluble dietary fiber (IDF) and cellulose, higher water-
holding capacity and emulsifying capacity. The second category included pea fiber and soybean fiber, which had a higher
hemicellulose content, and weaker water-holding and emulsifying capacities. The third category included cocoa fiber, which
had a higher lignin content and lower IDF content while exhibiting the weakest water-holding and emulsifying capacities.
The results of the baking characteristics showed that compared with the blank control group, the addition of a first-category
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fiber could significantly improve the bread baking quality, with the firmness of the sugarcane fiber-bread decreasing by 70.15 g,

and the associated sensory score increasing by 3.76, indicating the greatest improvement of bread quality. The improvement

induced by the second-category dietary fibers came second. After the third-category fiber was added, the firmness of the

resulting bread increased by 74.46 g, and the associated sensory score decreased by 4.33, suggesting a negative effect on the

bread quality. The correlation analysis results showed that the IDF content, water-holding capacity, and emulsifying capacity

are all significantly correlated with bread’s firmness, elasticity, and sensory score (P<0.05).
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Table 1 Chemical composition of six dietary fibers

IER 4 e At £ TDF IDF SDF QR T oA BB
(R 96.36+ 1.80"  96.36 + 1.80° — — 243+0.03°  0.13£0.15
R Y 95.45 £ 1.44"  95.45+1.44® — — 3.09£0.01°  0.18 £0.03
HREA % 98.25+1.00°  98.25+1.00° — — 3.33£0.01°  0.22 %0.04
EARa 82.41+1.05° 82.41+1.05 — 453+0.03°  2.19%0.01°  1.91=*0.08
Xe 4 73.91£1.81° 70.57+1.77° 3.34+0.04°  9.09%0.12° 233+0.02° 3.49%0.06°
R 61.09+2.62° 48.15+220° 12.94+042" 19.74+185"  7.05+0.01°  8.51+0.03"

E: RIERRRNNE FEATRARAEGAAREZF (P<0.05); —REARKEE.
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2.3 NP RE R A G XA R B B R
ty % el

2 3 NNl R B £ 2 o VA D P TR e R
fIsZId . EH2 3 AN, R 60 d 5, 7 X HE AT
R T 398.81 ¢ 19K % 819.33 g, TH A0 () #L1E H
0.94 F[%%20.88, L2t 4.41 mL/g %/ % 3.94 mL/g,
JECET PR e 81.03 RPEZAE 64.39, X i B VA AL FE T
THEL PR LS R I = 2R T AR
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Table 2 Functional properties of six dietary fibers

R YA L FHKE/(g/g) Hhk/(ge) HMA/(mLg) JbiE/(m’/g) FubAs 2 4 /min
e 11.67£0.17° 13.07+0.12° 4.57+0.17° 208.8 £ 0.4° 185.5+3.8°
A Y 9.93+1.10° 850+1.22°  4.60*0.14° 201.8 £4.9° 158.0 £ 1.0°
H g 13.23£0.17° 15.90+0.70°  6.67 +0.34" 219.7 £ 0.6" 219.8 +7.8
A 7.63£024°  437+0.61°  4.00%0.12° 167.4 £0.6° 1462 +2.1
Xa g4y 723+030°  8.50+0.15°  5.53£0.94° 176.5 £ 3.6" 132.8 +6.8°
R 5.00+0.08 4.13+021  2.67£0.50° 125.7 5.8 124.4 6.3

Z: RIS AERARR G N EFHEATARFREAZE LR (P<0.05).

F® 3 ATRER FYEXS F HE F H S S A #0
Table 3 Effects of six dietary fibers on the baking quality of frozen dough bred

HBIE A R AT £ A Ig R s /(ml/g)  REIRS/ A
= 6 5T 398.81 £8.13°  0.94£0.00 441£0.12° 81.03+0.14°
etk 372.04 £20.02  0.95+0.01" 4.68+0.01° 82.77 £0.28"
N E 397.53£23.01°  0.95+0.01° 4.43 +0.05° 82.32 £0.30"

0 H A g 353.02+27.74°  0.96 +0.00" 4.84 +0.04" 83.53 £ 0.33°
%8 T4 399.69 £29.01°  0.94%0.01° 442 £0.10° 81.73 £0.09°
Ka 4 408.32 £20.37°  0.93+0.01° 4.41+0.02° 81.53 £0.22¢
EEEE 568.61 £24.88°  0.93%0.01° 423 £0.05 74.25 +1.70°
Z4=Pogii 819.33£3.30°  0.88+0.01° 3.94£0.01° 64.39 +0.14°
etk 77543 £1.06°  0.90£0.01° 4.10+£0.03 66.22 +0.10°
Ao 784.95 £4.40°  0.89 £0.01" 4.03 +0.05° 65.80 + 0.08°
60 H A Y 749.18 £3.212  0.91 £0.00° 4.18 £0.02°" 68.15 +0.14"
E AR 3 795.19 £4.60°  0.89 £0.01™ 3.99 +0.09" 65.38 £0.12°
K2 H4 805.95+3.94°  0.88+0.01° 3.98 +0.02¢ 65.39 £ 0.04
EREEE 893.79+1.87°  0.86 £0.02° 3.82£0.05 60.06 £ 0.16"

i FlF) A& A ARG NB FBA TR —ARNE T RARAELEARE L5 (P<0.05).

194



MR BB

Modern Food Science and Technology

2024, Vol.40, No.6

X bl bR = S A A1 4 e B e T A A R T
Fm g, Entfmad, 524
XTI LR, WG — K% )5, a4 fmhEg
SRYEXTTH AL LL 2. SRk B REE VR 38
B, TSN R AT fE, TR R 3 R
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BT 6.72% (P<<0.05).
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RiE 60 d J5 ¥ 5 T 4] 160 AL 55 R M 2R AT AH O 1% 43
Br, RWFK 4R, KR AR, HONEES
fi B 474k (") TDF. IDF & &. #rKM%. At
B A, 5 SDF. & JEHE. K EMEA R E
B S IEM S, 0 TDF M1 IDF & &8 5. KE
AR BRI A ARG, AR T R e
JE. TH AL 5 B 47 4k TDF. IDF Fl4F 4k &
i, FRKPES RFRE . FLArERI LA E M
IEMHK, 5 SDF. K&K, EHRAK D & &
WAHIG . R IR E VS R A4 TDF Al
IDF & . FRMERFALYE R 2 A5G (P<<0.05),
5 SDF. ARFRZE. & AFAK & ER R U ¢
(P<0.0D), Hi&JFk& &L ML (P<0.05),
X RSN IDF & & s sy 20 i £ 41 4
B A T 535 V4 VR T AT RE 928 T /B0, ) B o

I3 M IR = I 2 A 5 - A VR T A T A
KRR B AR G ME . 28— ReF4Eiliim s, 1h A B A
By BEEER, BB VE B, XS B
FEAKYER R AR ¢, IEREF4E 1)K G RE T
En, TIYRMEIE R B K 2, AR ke R AR A I AR
WA RIA, R AE SR VE A AL IR AR L BRI I A

BRERE s LUK, RRoKVE s (0 21 4 mT R ) ¥4 12k 1 ] P 7K
IRIERE D UK R T B R R T, I R
B RS, RO L L sh, BT
YR AR, TSI RS RSk iR T
S ATEAR L, A R TS AR I B 5 v O 4 9 i 5 A9
71, BRI R 5 R 4Rt A
il o 5 RO 5S, E AR T B AR K
SRS . BB =R A AT F S, T
PR EESG N, AN RE IR RS, S HEBE
MIARBR SR BRI R K PEAN 55 55 1) LA I
AR, HTARBERNSHER. 2TER L2
BONER, @SN RE, R I S o 21 4
RAi e s 18] BB, BELAS I 5 X 4% 445 440 T B
I RBIA KR FAME TR, e EuE A
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Table 4 Correlation analysis among the properties of
dietary fibers and baking quality of frozen dough
breadafter 60-day storage

MEFRAT  HRJE bk e BB
TDF  -0.853*  0.886*  0.813*
IDF  -0.938%* 0.944%*  0.917*
SDF 0.951%%  —-0.896* —0.932%*%  (.95]**
EEAE 0877 -0.797 -0.882*  0.877*
HHE£  -0775  0.817* 0.725 -0.775
FHgE 0283 0.173 0.328 -0.283
AREE - 0.920%%  -0.857% —0.925%%  0.920%*
EABR 0.956%F  -0.926%* -0.920%*  0.956**
B 0.964%F  —0.935%* -0.934%%  (.964%*

b 0710 0.736 0.728 -0.710
FAM  -0.890%  0.943%*  0.864*%  —0.890%
btk -0759  0.851*  0.763 -0.759
BIRE 0720 0.725 0.786 -0.720

Ltk -0.888*  0.915%  0.844*  -0.888*
E MR T ARARAHEREO0O KFTEARE 27
(P<0.01); * A F/E 005 KFFEAREZZF (P<0.05).
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