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Process Optimization and Quality Assessment of Enshi Corn Pancake Based on Sensory Evaluation
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China)

Abstract: Enshi corn pancake, a distinctive product made from corn, glutinous rice and white granulated
sugar by mild natural fermentation, combines the fragrance of corn with the stickiness of glutinous rice and is
very popular among local consumers. In order to achieve its industrial production, a response surface experi-
ment was carried out on the basis of single-factor experiment. The sensory score was used as the main reference
index, and the textural characteristics and microstructure were combined to optimize the optimal formula and
process of Enshi corn pancake. Specifically, with 200 g of pretreated corn flour [mix corn flour and water at a
ratio of 2:5 (g/mL) and heat until a paste form] as the base weight, 12 g of white granulated sugar and 0.09 g of
high -sugar-tolerant yeast were added, fermented at 29 “C for 3 h, and then 100.0 g of glutinous rice, soaked at
room temperature for 12 h,and steamed at 100 °C for 30 min after loading into the mold. After cooling and packag-
ing, the final product can be obtained. The Enshi corn pancake prepared by this process was soft in texture, golden
in color, with corn fragrance and slight fermentation flavor. It had a delicate tasete, with a sensory score of 80,
elasticity of 0.603 mm, hardness of 6 331.51 N, chewiness of 2 994.807 N, and stickness of —244.932 N.

The process was simple and easy to operate , which was suitable for industrial production.

Key words: Enshi corn tsamba;characteristic product; process optimization;sensory evaluation; microstructure
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Table 1 Factors and levels used for response surface experiment
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-1 6 100 0.09 29
0 10 150 0.11 31
1 14 200 0.13 33
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Table 2 Sensory scoring standards for Enshi corn pancake
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A (20) FER P STy A AN S 12~20
TR B S e AU 55 6~<12

R AT R 1~<6

Jii(25) KT SRR AN AT oK R A 1 17~25
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Fig.1 Two-fold structure diagram of boiled and soaked corn

pancake
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Fig2 Two-fold structure diagram after adding low-sugar-tolerant yeast, high active dry yeast and high-sugar-tolerant yeast
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Table 3 Sensory scores and texture of corn pancakes prepared at different fermentation times

ST/ A BE/N S /mm BN ML /N BE Y
1 14 413.162313.16" 0.55+0.04* -411.45+14.54* 2509.30+420.73¢ 68.5
2 10 082.34:485.06" 0.4720.01" -478.13+33.33" 1842.99+378.41" 745
3 8 043.23x1 070.15° 0.510.03 -530.9134.59 935.96x116.70° 76.3
4 10 345.15208.54" 0.39£0.04¢ -551.58+11.26° 1392.43+166.93" 72.7
5 10 798.75+229.13" 0.48+0.02" -534.71£16.27 1 686.95+135.03" 71.3

T : RIS R NE bR 22 51 B35 (P<0.05) .
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Table 4 Sensory score and texture of corn pancake prepared at different fermentation temperatures

REEREE/C fifi £ /N FHME/mm FhEIN RELIERPE/N Sy
29 17 744.69+859.77¢ 0.47+0.03* -432.30+6.06" 2517.54+169.97¢ 77.4
31 16 468.99+1 248.07* 0.43+0.05% -365.49+0.78* 2 400.92+173.68* 77.6
33 13 894.46+711.93¢ 0.37+ 0.09" —-528.36+5.88¢ 1502.36+159.37" 76.7
35 6507.86+4 841.40" 0.42+0.04= —-429.76+6.04" 1358.99+192.37" 76.2
37 16 313.49+244.41° 0.50+0.03* -363.81+12.16* 2 503.47+330.40* 75.3

T A BN RN R IR 28 5 125 (P<0.05)
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Table 5 Sensory scores and texture of corn pancake prepared with different glutinous rice additions

RS i /g A /N FiE/mm FhE/N NELIPE/N EETY
100 7 094.95+75.49° 0.58+0.02! -382.75+12.49° 1019.78+54.96° 76.3
150 8 322.50+399.46° 0.53+0.03" ~342.3629.76" 2 151.33+247.26" 77.6
200 6 659.39+370.01¢ 0.57+0.05 -335.82+9.90" 1996.12:£504.63" 76.1
250 11932391 008.70" 0.46+0.00" —407.48+24 47" 1590.30+133.77" 71.9
300 15 666.45+291.10° 0.55:0.13 -327.91+13.86" 2 351.36+37.57" 70.0

T : IR R NG TR R 22 57 135 (P<0.05) .
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Table 6 Sensory score and texture of corn pancake prepared with different yeast additions
JFE RV I 4k /g fifi £ /N #HME/mm FhPEIN NELAEEPE/N B

0.05 11762.29+2 159.10¢ 0.60+0.01" —-436.84+10.10" 1 662.45+246.32" 77.1
0.07 11 798.98+745.75* 0.61+0.01" -506.42+5.95¢ 1935.41+25.97¢ 73.7
0.09 9 344.35+924.44> 0.53+0.03¢ -526.83+0.83¢ 1 153.34+51.24¢ 75.7
0.11 11440.32+271.13¢ 0.67+0.01* -373.01£12.222 2 064.08+73.12¢ 76.6
0.13 9 045.46+418.36" 0.57+0.02¢ -506.54+60.43¢ 1 163.86+68.66° 76.7

1 : FHARING FhE 3R 22 57 1t 5 (P<0.05) .

N BT f N TR E 0.13 g B ECE VA RS R L B AT R AT

PR T A5 D DR AT BE SR B I BRSNS 3 0, 7E
[Fi) S5 E5F T P 77 A 8 AU T 22, DR TR B P A3 v
[Fi] IS W A B g 0.53 mm , 454 B0k R ELIEA: |
SRVELR S VPN ERERERE VS N 0.09.,0.11.,0.13 g i

2.2.5 AR E RPN X B AR 0 BTk
Rl

ATR] DA I o T A B B 143 B T4 11
= 7 frn.

x7 ARBBHERNEHNFNERCEHRE TS R

Table 7 Sensory scores and texture of corn pancake prepared with different white granulated sugar additions

BRI /g T /N 3 /mm BN NI /N TS
2 11 208.80+393.00" 0.53+0.07° —424.07+3.75" 1 776.18+62.43" 67.6
6 10 853.03+679.07¢ 0.46:0.02 -552.88+25.58¢ 1 489.15+100.82 70.9
10 11 666.04+517.90% 0.48+0.03 -329.19+6.03¢ 2 317.64+157.09* 778
14 11 939.30+581.22" 0.430.01" —446.6114.75" 1 684.39+84.09" 78.6
18 13 374.24+34.37* 0.44+0.02" -449.83+12.92" 1754.17+35.52" 82.3

T [FFA NG FRER IR 25 5 0. 2% (P<0.05)
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Table 8 Result of response surface experiment

5 Alg Blg Clg  DI'C  YEEITF bt /mm fifi /N ZhtE/N NEL /N
1 10 200 0.13 31 72 0.442 9 800.59 ~553.746 1026.10
2 10 150 0.11 31 75 0.589 12 299.60 -361.742 2246.12
3 10 100 0.11 33 75 0.428 9 023.69 -424.422 1186.58
4 10 150 0.13 29 76 0.452 7928.52 -459.874 778.61
5 10 200 0.11 29 74 0.461 7143.25 -496.086 772.52
6 6 100 0.11 31 75 0.712 11 410.70 -324.941 1977.45
7 10 150 0.09 33 71 0.537 9 899.55 ~460.960 1387.09
8 6 150 0.11 29 72 0.540 7716.51 -392.019 1029.47
9 6 150 0.11 33 69 0.546 11 001.80 -448.149 1727.99
10 14 200 0.11 31 78 0.519 15321.80 -651.390 2669.12
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Continue table 8 Result of response surface experiment

hg=s Alg Blg Clg  DI'C YIEEY Pk /mm T £ /N FhibE/N MELIER:/N
11 10 150 0.09 29 73 0.460 6 145.25 -482.273 702.98
12 14 150 0.09 31 80 0.496 13 907.50 -420.815 2076.22
13 6 150 0.09 31 75 0.487 14 832.50 -475.280 2184.73
14 6 200 0.11 31 67 0.495 11249.30 -262.701 1 662.87
15 10 150 0.13 33 72 0.519 9896.12 -442.215 1339.68
16 14 150 0.13 31 74 0.442 10 847.80 -448.059 1319.75
17 10 200 0.09 31 73 0.387 9469.21 -424.180 1 056.54
18 14 100 0.11 31 72 0.510 14 351.60 -361.618 236491
19 10 200 0.11 33 75 0.493 11 874.50 -883.965 1435.40
20 14 150 0.11 33 73 0.591 14 843.90 -432.709 2 846.41
21 10 100 0.11 29 76 0.531 6714.78 -429.669 959.80
22 6 150 0.13 31 61 0.429 14 685.60 -533.586 2047.51
23 10 100 0.13 31 70 0.533 20 497.90 -252.982 4029.88
24 10 150 0.11 31 76 0.534 13 967.50 -418.749 1834.78
25 10 100 0.09 31 77 0.588 14 212.80 -310.269 229498
26 14 150 0.11 29 79 0.508 7713.55 -433.194 1 023.36
27 10 150 0.11 31 71 0.569 10203.80 -383.637 1403.03
28 10 150 0.11 31 75 0.510 12 330.40 -415.333 1 605.83
29 10 150 0.11 31 75 0.440 14 793.70 -462.937 1944.61

x9 MEERBERAE

Table 9 Regression model and analysis of variance

AR CFIR Al By FAE P WEEE
AR 221.12 14 15.79 1450  <0.0001  =*
A 1175 1 117.5 107.89  <0.0001  *x*
B 13.61 1 13.61 1250 0.0033 =%
C 14.41 1 14.41 1323 0.0027  =*
D 22.85 1 22.85 2098  0.0004  ®*
AB 23.28 1 23.28 21.38  0.0004 %
AC 1.96 1 1.96 1.80 02011
AD 1.80 1 1.80 1.65 02200
BC 3.52 1 3.52 323 0.0940
BD 0.10 1 0.10 0.094  0.7636
cD 7.02 1 7.02 6.45 00236  *
A2 5.42 1 5.42 498  0.0425 @ *
B2 343x10° 1 3.43x107 3.15x107 0.956 0
c? 11.16 1 11.16 1025 00064  =*
D 1.39 1 1.39 128 02775
k2% 15.25 14 1.09
RPI 12.69 10 1.27 198 02660 A%
a2 2.56 4 0.64

A 236.37 28

R R R 2 (P<0.05) 5 #+F R M 3 (P<0.01) o
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Fig.3 Response surface diagram of interaction between factors
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Fig4 Two-fold microstructure diagram of the optimal

formulation products
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Table 10 Nutritional composition of corn pancake
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