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BS210S AU % 400 K7, AL 2 2 Rl KA
MR A] s LHS-50CH AUE IR EIRAR , Fi—fER Y
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1.3.1 /ANERBEHHRE PO & & TG TR
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b TEEWR MR AN 0.5 h 5, &1,
1.3.2 AR ZSMHCH[8], R HIG /N
RIYHHATRRE O B (m/g) , R i

RO 5 S S DX R A 70 5 32 S AR (V/mlL)
et AE (P/(mLg™')) . BEAFRE
A RE 3 UK, SR B,

v
P=—

m
1.3.3 FHRHENE e 0k, )FE
VERk s, VIBRV A1 E RURY /A T b T B DF
Sl , # rhOPFBEER 23 U1 50 mmx50 mmx 10 mm
AR TT AR SR JBOR A0 A oA 4 1 0, 3o
TPA A P -36/R i B HEIE 5k, il % 91 o0
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1.0 mm/s, JRAEHN 509% , FRAGTHIRG N S s.
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HJR/NE RO R EAT LT (W52 (a” (45
ZRAE) F b (B DN E , 45 2H R 28 o 5 00
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1.3.5 FWEFH ZSHICE[10], 450 LA R
CESE RE il o /N R A T R E
W, BATEMARE DL 1, #E3E 10 44 32 B E I
AR A OG22 A 2 AN /N, BB TP 25 2R
BOFEIME,
R DR @G RE AR
Table 1  Sensory evalution of wheat leavened pancake
WH 8 i
HA>2.2 mL/g, BN 0. 1 mL/g #1111 435

[ 20 A 1.7~2.2 ml/g,20 45,
HAR<1.7 ml/g, B FFO. 1 mL/g 41 1.5 4%}
SO, BB (8~1077)
EmWOE 10 EHO, BERIR(6~T 1) ;
R L R K TG (3~5 43)
LR K AE(8~1043) ;
KWL 10 g AR NER B (6~7 47) 5

R KRS HLE B AXFR(3~5 70)

AL/ ST AR (18 ~20 43 )
SIS AR AR (10~17 43) 5
SIS R RARE(5~9 47)
W] EST3E (8~ 10 43) ;

I P 5 S — e (6~T 43)
NS )2 (3~5 47)
HEARRS (12~1541)
FAERF (9~1143);
AR ARK T (5~8 4)
FBRAET, BN ERER(12~154)) ;
HREIR, Jo R BERF R (9~ 11 4%)
FEIREA R (5~8 41)

MEREER 20

WM 10
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1.3.6 BRERRBEIT LUNELIUIRERETE  F(P<0.05), HIE 1 A%, BE&E KGN & i3 m,

o3 WA SRR O AR TE 1.3, 1 /NE K
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45% .50% , 55% F 60% ) . &5 i 1k -+ B £F 45 0 A
(0.8% .1.0% .1.2% 1. 4% 1. 6%) | % it a] ( 26
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(D) Xf/INZZ R T I B VE A I S el DA o /N 22
T I HE I VE T.25 0 Box-Behnken iR % 11K &
TS U
1.4 HIERESSH

K Excel 2016 IBM SPSS Statistics 20 4 %f
B T A BB, SR Origin 2021 FfF22 &, %

JINZ 2 T (R R T 0 EL 25 25 S 38 T s N JRK
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Table 2 Box-Behnken test design factors and levels 40 - - = 1.4
K EES KRS
A/ % B/min c/C D/min B 1 Kifimssti & &K@t
-1 45 70 200 13 o P M e
0 50 80 210 14 Fig. 1 The effect of water addition on sensory score
1 55 90 220 15 and specific volume of wheat leavened pancake
B3 KRR R A P € 6
Table 3  The effect of water addition on texture properties and chroma of wheat leavened pancake
; Bt ek @R
KIRIE/% , L) - = .
B/ g st MR il [l 5 1k L a b
40 2833.44234.72°  0.85£0.03°  0.90£0.01" 2 359.06+96.86" 0.47+0.01" 81.34x1.57" -0.45+0.07° 18.75+0. 20"
45 2259.82+54.28"  0.86+0.01°  0.83+0.02" 1804.57+71.14" 0.50+0.03" 79.07+2.52* 0.84+0.05" 18.65+0.47°
50 1 650. 67+66.17°  0.89£0.03"  0.89+0.02" 1323.31+88.89° 0.51x0.01" 77.43+1.26™ 2.19+0.16° 18.42+0. 48"
55 1382.89+42.05"  0.95+0.01°  0.670.03°  731.62+47.09" 0.55£0.02" 76.68+1.88™ 5.230.21" 17.23+0.70"
60 1233.84268.84°  0.92+0.02"  0.65+0.01°  694.16+28.28"  0.39+0.01° 75.13+0.97° 7.18+0.27" 13.67+0.32°

S« ISR RING T #4122 5 .3 (P<0.05) |, Rl
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Fig. 2 The effect of highly active dry yeast addition on

sensory score and specific volume of wheat leavened pancake
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Fig. 3 The effect of fermentation time on sensory

score and specific volume of wheat leavened pancake
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Table 4 The effect of highly active dry yeast addition on texture properties and chroma

of wheat leavened pancake

TR Bt ek (ENE:3

BRI/ % W/ g ittt R AE WL g Il fE L b
0.8 2133.44£34.72*  0.87£0.02"  0.90£0.01° 1 752.36+52.82° 0.47+0.01* 80.96=1.57* -0.45+0.07° 14.75+0.73*
1.0 1849.82+43.16"  0.89+0.02"  0.88+0.04" 1 404.85+69. 10" 0.490.02" 79.57+2.52" 0.84+0.05" 16.95+0.17"
1.2 1 650. 67+66.17°  0.89+0.03"  0.89+0.02* 1 323.31x88.89"™ 0.51£0.01° 77.43x1.26" 2.1920.16° 18.42=0. 48
1.4 1462.37+41.16"  0.94+0.01°  0.7720.04" 1229.02+34.81° 0.45+0.02°" 76.98+1.09™ 5.23+0.21" 14.23=0. 70"
1.6 1421.84+38. 14" 0.95+0.02"  0.72+0.03" 1 094.16+38.16" 0.43+0.02" 76.13=1.50° 7.18+0.27" 15.670.32°
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Table 5 The effect of fermentation time on texture properties and chroma of wheat leavened pancake

K ]/ Bt ek g
min W/ g A MR ME I/ ¢ IH] 5 L a’ b*
50 1.893.44£25.12"  0.87+0.03"  0.90+0.01° 1 552.06+32.86" 0.49+0.01° 80.13+1.30" -0. 12+0.02° 17.95+0.28"
60 1791.25+28. 18" 0.88+0.01"  0.89+0.02" 1 414.57+51.89" 0.50£0.02" 79.88+1.51" 1.09+0.03" 18.65+0. 47"
70 1 650. 67+66.17°  0.89+0.03"  0.89+0.02* 1 323.3188.89° 0.51+0.01™ 77.43=1.26" 2.19+0.16° 18.420. 48"
80 1589.89+35. 15 0.90£0.02"  0.76£0.03" 1031.62+37.20" 0.52+0.02" 76.48+1.88" 5.23+0.21" 17.65+0.30"
90 1553.28+48.73"  0.940.02°  0.70+0.01"  894.16+35.18° 0.55£0.01° 73.13+1.07° 9.12+0.17* 13.23+0.32°
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Fig. 4 The effect of baking temperature on sensory

score and specific volume of wheat leavened pancake
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Fig. 5 The effect of baking time on sensory score
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Table 6 The effect of baking temperature and baking time on texture properties
and chroma of wheat leavened pancake
-1 | [
- ‘ Bt | _ @5—2 |
THE/ g s : MR MH I/ Il &k L’ a b*
190 1445.16+48.97"  0.92+0.01°  0.87+0.02" 1 167.53+31.19% 0.52+0.01° 79.24+1.23" 0.53+0.06° 12.78+0. 73"
200 1469.67£56.43  0.89+0.02 0.89+0.01°" 1 186.31+43.56* 0.52+0.02° 78.98+2.08* 1.06+0.09" 16.34+0.92°
:ﬂ%%ﬁj”oc 210 1650. 17+66.17°  0.89+0.03" 0.89+0. 02 1 323.31=88.89° 0.51+0.01™ 77.430.96" 2.19+0. 16° 18.42+0. 48"
220 1893.44+25.12"  0.87+0.02"  0.90+0.01°" 1552.06+32.86" 0.49+0.01" 73.13+1.44" 10. 12+0.72" 18.95+1.01"
230 2233.59+36.03°  0.86+0.01"  0.92+0.01* 1761.30+73.19% 0.50+0.02% 69.76+0.42° 15.28+1.96" 22.26+0. 98°
11 1410.22+46.56"  0.92+0.01°  0.82+0.01" 1209.78+31.10° 0.39+0.02% 81.39+0.45" 1.17+0.07° 11.95+0.97°
. 12 1465.03£68.87"  0.91+0.01*  0.83+0.02" 1216.74+45.29° 0.43+0.01° 79.52+1.02" 1.89+0.38" 15.98+0.77°
aﬁﬁ%%m 13 1650.17+66.17°  0.89+0.03*  0.89+0.02° 1323.31+88.89° 0.51+0.01° 77.43+1.26° 2.19+0.16° 18.42+0. 48"
14 2032.26+74.48"  0.89+0.03"  0.92+0.01° 1651.92+38.29" 0.47+0.01" 72.10+0.41° 13.89+0.47" 21.95+1. 27"
15 2407.78+46.28"  0.870.02"  0.91x0.03" 1974.02+42.55" 0.49+0.01" 68.93+0.90° 18.20+0. 89" 22. 58=0. 74"
SERAE I NI, BN K T R B R A7 mmEiREER
HAR# (224 2% i, 42 W v 54 15 200 °C . Table 7 Results of response surface test
210 °C 1220 °C , & HfilF}[E] 13 min, 14 min 1 15 min S hR=) " 5 LS c 5 Y/ 4y
2.5 MmEEIREERSH 2 -1 0 0 -1 71. 1
2.5.1 HWEFENBELSEEMHEE  mhmil 3 0 0 -1 -1 72.4
LI 7, TR A A 24 WK, 0 A o ! 0 08
i _ 5 -1 1 0 0 80.2
SAAE 5 W, 2K Design Expert 13 B4 X wial i {H . o 0 0 o o1 0
H5&RNEHTZI0RIHEIE 0T, 15 28] —Fhr 2028 7 0 0 0 0 90. 7
.Y =90.26+3.364+2.96B+0.28C +2.57D + 8 0 -1 0 1 79.1
0.24B+1. 30AC+2. 37AD+1. 38BC~0. 55BD~1. 20CD - 9 -1 0 I 0 73.2
6. 3142-3. 28B%—6. 48C*—8. 11D, 10 0 0 ! ! 771
. e R " 11 1 0 0 1 84.2
XHZ MR EAT 7 22 70 #, 45 R L3R 8, b 0 0 . 4
8 A, B P<0.000 1, BIARK 2% %k 13 . 4 0 0 748
LU P=0.231>0.05, S A B E; hE REL 14 0 1 1 0 84. 4
R*=0.989 5, F W% ML RE M B 98. 95% Ml 17 (L Y 15 0 -1 ! 0 76.5
" . 1 0 -1 1 78.6
AL B IE AL R, =0.979 0, W] 97. 909% iR 4 45 13 01 : 1 Lo
iR 5 SR A R LA v iR 2= 8/ H 19 0 1 0 1 84.8
AE RS . PRI, AT SR e 0 St /N 22 % 11 gF 20 0 1 0 -1 80.3
MEMERE T L, WEA B WD EmAp A S 0 T T e
BC, W A* B .C* R D MW EE 5 0 0 o 9.0
(P<0.01) , 22 H.IG AC FI CD X Wi )/ B 1) 52 Wi . 2 24 0 1 -1 0 80.6
(P<0.05) , I3 ¢ FIH AR 58 B I506 i) R 1) 5% i »0 ! ! 0 78.2
. . . 26 0 0 0 0 89. 3
ANEE(P>0.05), FRgERFI K HEXNE L 7 0 0 | . 5.7
TG I PR 52 MR AS 2 R B A R SC R T — 28 1 0 0 -1 73. 4
FhARZRME S ZR . F AE sl T 45 PRLZE 6 e {52 ) Y 29 1 0 -1 0 79.7
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Table 8 Analysis of variance in regression model

FERE FHM AmE  BF F1E P1H
[ 1 067.18 14 76.23  94.37 <0.000 1

A 135. 34 1 135.34 167.55 <0.000 1
B 105. 02 1 105.02 130.01 <0.000 1
C 0.91 1 0.91 1.12 0.307 1
D 79.57 1 79.57  98.50 <0.000 1
AB 0.16 1 0.16 0.20 0.663 1
AC 6.76 1 6.76 8.37 0.0118
AD 22.56 1 22.56  27.93 0.000 1
BC 7.56 1 7.56 9.36  0.008 5
BD 1.21 1 1.21 1.50  0.2412
CD 5.76 1 5.76 7.13 0.018 3
A® 258.20 1 258.20 319.65 <0.000 1
B’ 69. 96 1 69.96  86.61 <0.000 1
c 272.72 1 272.72  337.62 <0.000 1
D’ 426. 54 1 426.54 528.05 <0.000 1
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Table 9 The texture properties and chroma of wheat leavened pancake

under optimal prediction process conditions

- [ i3
%/ stk MR T Ll [l 5 L a’ b’
HATZ 1650.17+66. 17" 0.89+0.03*  0.89+0.02* 1323.31+88.89" 0.51+0.01° 77.43x0.96"  2.19+0.16"  18.42+0.48"
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Study on processing technology of wheat leavened pancake

by response surface method

WU Qingfeng, LI Hua,XUE Qingqing, DAI Ya,LIU Xinru,CHEN Zhenzhen,PING Yali
College of Food Science and Technology ,Henan University of Technology ,Zhengzhou 450001, China

Abstract ; Medium gluten wheat flour was used as the main raw material to make wheat fermented pancakes. The
effects of water addition, highly active dry yeast addition ,fermentation time ,baking temperature and baking time on
the quality of wheat leavened pancakes were investigated by single-factor test with sensory score, specific volume,
texture properties, and chroma as indexes. The response surface test was designed with sensory score as the
response value to optimize the production process of wheat leavened pancakes. The results showed that under the
conditions of water addition of 52%, yeast addition of 1.4% ,fermentation time of 85 min, baking temperature of
210 °C and baking time of 14 min, the wheat leavened pancakes was golden yellow in colour,rich in flavor, soft and
delicious, and the comprehensive sensory score was 91.50. This processing technology was easy to control and
could be applied in practical production.

Key words:leavened pancake ; processing technology ; quality improvement ;response surface optimization
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