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Effects of xanthan gum on specific volume, height-to—diameter ratio, springiness, hardness, rheology

and sensory score of frozen dough bun
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Fig.2 Effects of guar gam on specific volume, height—to—diameter ratio, springiness, hardness,

rheology and sensory score of frozen dough bun
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Fig.3 Effects of sodium stearoyl lactate on specific volume, height—to—diameter ratio, springiness, hardness,

rheology and sensory score of frozen dough bun
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Fig.4 Effects of diacetyl tartaric acid ester of mono(di) glycerides on specific volume, height—to—diameter ratio,

springiness, hardness, rheology and sensory score of frozen dough bun

13.0 % 4F 3847 Box—Behnken i 463511, iR 451t
MGG 3 iR,

Wit R T RERG, AR Y X
AR A B .C.D ML R 5 .

Y=84.68 + 0.76674 + 0.3917B + 1.16C +
0.9667D + 0.65AB + 0.3AC + 0.85AD + 1.05BC -
0.925BD - 0.125CD — 1.34A% - 1.65B% - 0.9525C" -
1.07D%,

X I 45 SR AT 7 2200, A5 R ANk 4 TR

W 4 [n] YT A5 A Ty 22 20 B b 25 MR ARG 0 R A
Z A R P=0.0005<0.01, 5 B 5 4 4 50 4% 1
F, ARAR G Hh S v R A TR I 4 R
R Z O R BT G UL P=0.4269 >
0.05, /5 3, i B 5 RS AR (9 a0 1R 25 /0N, i Il
USSR A A 56 2 B R?=0.8731, ¥ %t i R %L

R?,=0.7461 , 136 B 5000 A 5 380560 /A 28 v AH G 1
T R A R ™, R 4 Ty F ]
N, A DR E 6V VR T A R T 49 1 R e UK
T Ay - C (R A o 2L R 44 ) >D [ XL 2 Tk 10 A1 1R
OB0) H TR 1>A (R I ) >B (KR LK) o N7 22
ST EE R AT Z AR T — R IR C D F R
TP F A2 B2 D ¥ R T AL BCE P4 0 52
i A 8 2 (P<0.01) ; — K IR ZE A \BC Fil K 3
K 3R C* % v VR T AT~ S TP 40 1 52 el B 3 (P<
0.05) 5 HE AT ¥ 5 i AT I8 T I A

S0 (P>0.05) .
222 MR EABAER T KBS R T HEER

N6 ) 52 AR B 0 v U T P A RO P23 Y
SR O 7 TR R TR SR A A EL 45 e B A U
B3 PR 3R =2 (8] 19 52 AR T e 7 A B9 52 T



H23% H2H B B R A Ak i F) B R @ F S R E e 179
®3 MEEMRERITESER
Table 3 Experimental design and results for response surface analysis
[ oy A )@’E‘ KI5 aks };}E
A B Cc D # 5 5 A B C D /5
1 0 0 0 0 85.8 16 0 1 -1 0 79.5
2 0 0 0 0 84.6 17 0 0 0 0 84.2
3 0 -1 -1 0 81.4 18 1 0 0 -1 81.7
4 -1 0 -1 0 81.7 19 -1 -1 0 0 80.8
5 1 0 -1 0 82.1 20 -1 0 0 -1 82.1
6 0 0 -1 -1 80.3 21 1 1 0 0 84.0
7 -1 1 0 0 80.4 22 0 0 0 0 83.7
8 0 -1 1 0 82.3 23 0 0 0 0 85.1
9 1 -1 0 0 81.8 24 0 1 1 0 84.6
10 0 0 -1 1 82.3 25 -1 0 1 0 82.2
11 0 -1 0 -1 78.7 26 1 0 1 0 83.8
12 0 1 0 1 83.5 27 -1 0 0 1 80.9
13 0 0 1 1 84.9 28 0 1 0 -1 81.8
14 0 0 1 -1 83.4 29 0 -1 0 1 84.1
15 1 0 0 1 83.9
F4 ORAERFESNR
Table 4 Analysis of variance of regression model
T E KRR 7 Aa B W ¥ 75 F1a P& BEMH
B 77.35 14 5.53 6.88 0.0005 ok
A 7.05 1 7.05 8.78 0.0103 *
B 1.84 1 1.84 2.29 0.1523
C 16.1 1 16.1 20.04 0.0005 ok
D 11.21 1 11.21 13.96 0.0022 ok
AB 1.69 1 1.69 2.1 0.169
AC 0.36 1 0.36 0.4481 0.5141
AD 2.89 1 2.89 3.6 0.0787
BC 441 1 441 5.49 0.0344 *
BD 3.42 1 342 4.26 0.0581
CD 0.0625 1 0.0625 0.0778 0.7844
A? 11.65 1 11.65 145 0.0019 ok
B 17.71 1 17.71 22.05 0.0003 ok
c 5.88 1 5.88 7.33 0.017 *
D? 7.36 1 7.36 9.16 0.0091 ok
& A 11.25 14 0.8034
& R 8.62 10 0.8619 1.31 0.4269 FEF
Yk £ 2.63 4 0.657
B Am 88.6 28
R? 0.8731
Ry 0.7461

TE % RN 25 57 B35 (P<0.05) ;%% 8 28 F M 35 (P<0.01) o

R,y P45 2R AT B 4 PR3 e i 3 A o)
IO AR S B S 14 s vl B e, AR A

AFAERAE S, TR 0 I A G 1 5L 2 1
I8 % (P<0.05 ), 11 IR 2.6 A1 il % 1t 5L 1
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Fig.5 Response surface plots of the effects of any two variables on sensory evaluation of frozen dough bun
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Effects of Different Improvers on Frozen Dough and the Quality of Steamed Stuffed Bun

Liu Siyu, Shu Qin, Lu Hongyun, Chen Qihe
(Department of Food Science and Nutrition, Zhejiang University, Hangzhou 310058)

Abstract Frozen dough processing technology is one of the important preservation technologies of fermented flour prod-
ucts, which realizes the separation of dough making and steaming. Steamed stuffed bun plays an important role in Chi-
nese food culture. At present, frozen dough is mainly used in industrial production of steamed stuffed bun, but the
freezing process will have adverse effects on the structure of gluten network, yeast activity, and quality of the end prod-
uct. In this paper, the effects of xanthan gum, guar gum, sodium stearoyl lactate and diacetyl tartaric acid ester of
mono (di) glycerides on the rheological properties, specific volume, height—to—diameter ratio, texture and sensory quality
of frozen dough and steamed stuffed bun were studied. On the basis of single factor experiment, the compound improver
formula suitable for making frozen dough steamed stuffed bun was obtained by using response surface method. The results
showed that, in the single factor experiment, the optimum additive amount of xanthan gum, guar gum, sodium stearoyl
lactate and diacetyl tartaric acid ester of mono (di) glycerides was 0.1%, 0.1%, 0.2% and 0.3%, respectively. In this
condition, the comprehensive quality of frozen dough steamed stuffed bun was significantly improved. Based on the sen-
sory score indexes, response surface optimization was carried out to obtain the optimized formula of improver: xanthan
gum 0.1%, guar gum 0.11%, sodium stearoyl lactate 0.28% and diacetyl tartaric acid ester of mono (di) glyc-
erides 0.35%.

Keywords frozen dough; steamed stuffed bun; flour improver; compounding; response surface optimization



