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Effects of Different Edible Colloids on Edible Quality and Digestive Characteristics of Steamed Bread
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Engineering Center, Yangzhou 225100, Jiangsu, China)

Abstract: The effects of different edible colloids on the physicochemical properties of starch and the quality of
steamed bread were studied, with the purpose of delaying aging and improving quality. Calorimetry, colorim-
etry, and texture analysis were employed to determine the quality of steamed bread supplemented with different
edible colloids. Additionally, in vitro digestion experiments were performed to determine the starch composi-
tion and estimated glycemic index (eGI) of the steamed bread. The results indicated that at an equivalent con-
centration of 0.3%, the addition of five edible colloids (xanthan gum, guar gum, sodium polyacrylate, sodium
alginate, and carboxymethyl cellulose) improved the pH of the steamed bread, while it did not cause signifi-
cant changes in the calorific value or color difference. The guar gum group had lower eGI than other groups.
From the perspective of starch aging, the addition of carboxymethyl cellulose reduced the rapidly digestible
starch by 54.02% and resistant starch by 18.75%, and thus the steamed bread demonstrated superior anti—

aging properties and excellent sensory quality.
Key words: edible colloid; steamed bread; pH value; texture properties; cooking loss; in vitro digestion;

content of starch components
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Table 1 Sensory scoring standard of steamed bread
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Gk SR S AN 2 ALA AR . 26~30 205 30
58 S TR T 2 B 2R 2 AL A SRR - 21~255

=

S TS FLR/INAR I AT S S URTRE - 11~20 43518
Sk B FLIR L5 44 - 0~10 4
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Table 2 Effects of different edible colloids on the heat and the basic nutrient composition content of steamed bread

21531 Pt/ (kJ/100 g) AT/ (g100g)  ABM/(g/100g)  fRAKMLEW(g/100g)  TER/(g/100g)  K53/(g/100 g)
Xt e 987.86+24.53¢ 8.27+0.28 4.1020.32 41.500.81% 41.00+0.22¢ 45.13%1.09
TR 997.61+19.38¢ 7.30+0.06" 3.53£0.32¢ 44.30+0.50 41.08+0.82¢ 43.87+0.79"
JRIR i 982.29+18.12¢ 7.90£0.15% 3.30+0.32¢ 43.37+0.83% 42.60+1.60° 44.47+0.95%
RINIETR N 958.56+6.40" 7.57+0.17 4.03+0.26* 40.67+0.23 40.14+0.49 46.77+0.15
TEEBETR M 943.20+16.95° 7.60+0.36 3.37+0.28¢ 41.13+1.37% 40.62+0.12 46.90+1.05
R LT 959.94+5.02¢ 8.00£0.17 3.70+0.26* 41.000.30" 40.37+0.33¢ 46.30+0.26"

TE : [FFA R NG FREFR R HAT B 38122 57 (P<0.05) .
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1o o B WA ) S K AR 0 18 3k vh 7K o i i S e AN ]
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B Sk K o3 S R RO, TR AT RE SR T R S H AT
iR B 2R AR I ELIR K AR AT AT 55 i v 12 Sk 114
R oK [) AR A R FE o S5 3 A 0 A ol 5 2 ) ) 3R
Wi L LR, s Tl B VO 48 Sk B4 i) 52 e G 1
FHHE2 5 (P>0.05) HE N 0.3% (936 SRR BN 182 3k
IR ot S0 BRAH LU AR & T 3.92% , i 48 Sk Y
IKPERCR Rch
2.2 N[ P A T 18 Sk 5 35 1 52 i)

3 0E T B AR 18 Sk e B (L*) (214
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Table 3 Effects of different edible colloids on the color of

steamed bread

20 51 L* a* b* 174
XHHE 78.44+2.43*  2.37+0.22*  15.25+0.14*  73.40+1.95%
IR 76.50+£1.600  2.29+0.17  14.53+0.16* 72.26+1.44
J/R - 80.50+1.820  1.63+0.23'  13.74+0.68" 76.07+1.83
T
WK 75.41+2.83*  2.63£0.45"  15.35£0.40°  70.84+2.61"
PR
R 77.8820.63*  1.13+0.27°  12.57+0.81" 74.51+0.75%
[
FREJL  81.78+1.75*  1.28+0.55¢  12.60+0.33"> 77.78+1.60*
YR

V< RS ARTR/ING T3 BT 2 5 (P<0.05) .
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PR BN ANT 18 3K 5 BE B2 M AR /N o TR, TR 52 E 20
FUR W BLLT e R A8 k0 W A W] W i ke, HPIA
(B (AR S RO AR — B, T SR
BT YR 5 IR BB 8 Sk (L RO 2 — B . 257
IR A ANR SRR F 2T 24 25 9 A £ e
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Table 4 Effects of different edible colloids on the texture proper-

ties of steamed bread

2153 TERE/N e /mm  BEE /N DHIEME/m) B
X B 5.45+ 095+  396.06+  376.67+ 0.31%

0.27" 0.01° 17.68" 15.42: 0.01°
B 7.30+ 091+ 49375+  447.58% 0.27+

0.63 0.02" 41510 42.09 0.01*
JIUR 3.93+ 0.93+  276.00+  256.16% 0.29+
ok 0.66% 0.00° 42.03¢ 37.83b 0.01
RN 5.27+ 0.95+ 39299+  326.52% 0.30%
PR 4 0.37" 0.01° 26.14" 72.21abe 0.01°
T3 3.48+ 0.93+ 24191+  224.59+ 0.25+
i) 0.22¢ 0.00° 11.76° 10.98¢ 0.00°
PR L 3.20+ 0.95+ 22854+  216.50% 0.29+
[AR1F 0.39¢ 0.01° 16.53¢ 14.08¢ 0.02:

U R [ING 525 s BAT 3524 5 (P<0.05)
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Fig.1 Effect of different edible colloids on the pH of steamed
bread
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Fig.2 Effects of different edible colloids on the cooking loss of

steamed bread
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Fig.3 Effects of different edible colloids on the gas production by

yeast of steamed bread
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TV S RS AE e 245 44, 7T TR 5 8 3 ok = i 22 ] g
S LM B A B BG4 S B = A XX 245 85 ) 5 T
B VA E AR R, DN IR B N B 1T 737 D) 246 25 41261
80~100 min H[H] , 2% 2 1fif A1 7E & B ik A% v (%) 2 ik A4 R
b THE R R TR, A RN TR AN AL A R T
100~120 min HA[H] , 221 1f1 A17E & e F 2 v R AR 1
T 8 R ], e e TR G 4 R T TR Ak 2 R
FH L2 4 22 21 1 1T AT A % e e v ) (AR L s B
AT X R, U T ARG R A RE T R 4
AN [ £ FH A 0 i T2 i P A A FH R 285 51
2.7 RIRVE F AT 18 Sk Y B T Al M 1 52

4 F1e 5 3 & A IMAS [R) 6 RS AR X 18 3k v Ay
K F RN VE B T AR A 5

100 [
80t
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20 —— AR
> R SR
0
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K St ] /min
E 4 FRERAREIELERKEERNZN
Fig.4 Effects of different edible colloids on the starch hydrolysis
rate of steamed bread
x5 AEERREIELESELFERNZN
Table 5 Effects of different edible colloids on the starch digestive

characteristics of steamed bread

215 RDS/%  SDS/% RS/% HI/% eGl/%

X R 62.18+ 16.13+ 21.69+ 96.85+ 92.85+
0.13¢ 0.00¢ 0.14 0.82f 0.45"

W 55.63+ 37.16+  7.21+1.48' 107.69+  98.83+
0.35¢ 1.12¢ 1.134 0.62¢

RS TAERARGEIHESERELFEN I
Continue table 5 Effects of different edible colloids on the starch

digestive characteristics of steamed bread

415 RDS/% SDS/% RS/% H1/% eGl/%

JIUR 66.03+ 16.20+ 17.77+ 10431+  96.98+
B 0.25¢ 0.19¢ 0.06" 0.09¢ 0.05¢
RNIEIR 7618+ 12.90+ 1091+ 11419+ 10240+

L] 0.46* 0.11¢ 0.35¢ 0.69¢ 0.38"
T3 62.69+ 3298+ 4.32+0.22° 120.06=  105.62+
[i7%il 0.35¢ 0.13> 0.29 0.16°

FRIPILLE  72.48+ 22.02+ 5.51+ 116.48+  103.66+
i 0.45" 0.32¢ 0.14d 0.28" 0.15

1 SRR ING b 3R HAA i M 25 5 (P<0.05) o RDS S HRiH
ALTEHT (rapidly digestible starches) ; SDS 418 T AL IEHT (slowly digest-
ible starch ) ; RS N#TTETEH) (resistant starch) ; eGI RSN 1% 2 135

# (estimated glycemic index )o
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AT i 701 PN 18 Sk B A 45 L 43 B S A R T
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Table 6 Effects of different edible colloids on the content of

starch components in steamed bread during storage

2H 51 RDS/% SDS/% RS/%
X B 29.11+0.11¢ 37.01+0.01" 33.87+0.13"
v 37.10+0.10° 37.79+0.21 25.12+0.12¢
JRIR S 35.76+0.244 27.98+0.02° 36.26+0.26"
RN 36.50+0.50 37.49+0.46 26.04+0.04
TEEBETR M 40.09+0.09" 38.02+0.02° 21.9020.10
FRHILETEE 54.02+0.02 27.22+0.22¢ 18.75+0.25"

1 RPN NG i 3RR BAT o PE 22 57 (P<0.05) o

18 3k PE R SDS B f v 14 2 U R R AN AL, % R
RS T 2.73%, 42 I A TE By AT LA 5 A 4 i
W, BRI AL R ZE 18 (H ] LR e B BE i Y B ]
TR ARG IR, KBSk AR 7 d SRSk TE M
RS & 5 o e A9 2 JICUR GORE A, 3 2 IR SR IR 6 e
TER A R I AR A R S AT RE R TRR 2 b
] Y 44 ) 22 AN AH R PR RN B A RO, RS 34 2 AR F 1
VERY I AL B ) 48 1 SR A B, A PR
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J5 R W IR LT 4 E 4148 Sk RDS By & AR R 45 s
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AT LA 200 b 300 3 S Ry 1 [ A 0 AE 2% Y R S Ak 1) B
G020 I A A B PN 2 Sk D R A5 A oy B R ROR A
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Fig.5 Effects of different edible colloids on the sensory score of

steamed bread
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