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Table 1 Sensory evaluation criteria for okra yogurt
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Acid and sweet BT AR E R 5~15
ratio R, o FH 0~5
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Fig. 1 Effects of different single factors on the quality of okra yogurt
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Table 2 Response surface test factor and level table

K Level
K # Factor
—1 0 1
A EKERIE Addition of okra/% 0.3 0.4 0.5
B R E Inoculum quantity/ % 3.2 4.0 4.8

C & Bt A] Fermentation time/h
D K B#RE Fermentation temperature/°C

4 5 6

40 42 44
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Table 3 Experimental results of response surface analysis

s HkER IR HE b3Sl REFEE BREHE Rk SZATaERNE
Serial Addition of Inoculum Fermentation Fermentation Sensory Ratio of To dimensional value
number okra quantity time temperature score Water/ % of comprehensive index
1 —1 0 0 —1 74.6 64. 16 0. 899 5
2 0 0 0 0 79.9 68. 71 0.992 8
3 0 —1 0 1 51.8 44,55 0. 000 0
4 0 0 0 0 80. 1 68. 89 1. 000 0
5 0 1 —1 0 55.2 47. 47 0.120 0
6 1 0 1 0 74.3 63. 90 0.795 0
7 0 —1 —1 0 67.6 58. 14 0. 558 3
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Table 3(Contiuned)

55 WACETRINE e KRS A] RERRAE BEIFAME Rk GATSEBRAE
Serial Addition of Inoculum Fermentation Fermentation Sensory Ratio of To dimensional value
number okra quantity time temperature score Water/ % of comprehensive index

8 0 1 0 —1 63.9 54. 95 0.427 6
9 1 0 0 1 64.3 55. 30 0.4417
10 0 0 1 —1 63.6 54. 70 0.417 0
11 —1 0 0 1 66.0 56. 76 0.501 8
12 0 —1 1 0 56. 8 48. 85 0.176 7
13 1 0 —1 0 67.6 58. 26 0. 558 8
14 0 0 0 77.1 66. 31 0.894 0
15 0 0 0 0 79.5 68. 37 0.978 8
16 0 1 0 1 61.2 52. 63 0.332 2
17 0 0 —1 1 56.4 48. 50 0.162 5
18 0 0 0 0 79.2 68. 11 0. 968 2
19 0 1 1 0 72.0 61.92 0.713 8
20 0 0 —1 —1 75.3 64. 76 0.830 4
21 —1 0 1 0 76.9 66. 13 0. 886 9
22 1 —1 0 0 61.6 52.98 0.346 3
23 0 0 1 1 70.5 60. 63 0. 660 8
24 —1 —1 0 0 60. 3 52. 14 0. 300 4
25 1 1 0 0 58.7 50. 48 0.243 8
26 —1 1 0 0 65. 6 56. 42 0. 487 6
27 0 —1 0 —1 60. 8 52. 29 0.3180
28 —1 0 —1 0 68. 3 58. 74 0.583 0
29 1 0 0 —1 65.3 56. 16 0.477 0
R4 HARERDESTSH ANOVA SHER
Table 4 ANOVA analysis of the comprehensive score of the okra yogurt
BRI SEHF HEE ¥y Fg BEN
Prob>F
Variation source Sum of squares Freedom Mean square F value Significance
i 2. 330 14 0.170 25.78 <0.000 1 P
A 0. 053 1 0. 053 8.19 0.012 6 BFE
B 0. 033 1 0. 033 5.05 0.041 4 BE
C 0. 058 1 0. 058 9. 04 0.009 4 BE
D 0.130 1 0.130 20. 83 0.000 4 REE
AB 0.021 1 0.021 3.25 0.093 0 ek
AC 1.15X1073 1 1.15X1073 0.18 0. 680 0 rRE
AD 0.033 1 0.033 5.08 0.040 7 BE
BC 0. 240 1 0. 240 36. 83 <0.000 1 W E
BD 0.012 1 0.012 1. 92 0.187 7 UNTE S
CD 0.210 1 0.210 32.18 <0.000 1 W E
A? 0.120 1 0.120 18.70 0.000 7 W E
B 1. 310 1 1. 310 202. 11 <C0.000 1 REE
C2 0.130 1 0.130 20. 76 0.000 4 REE
10 0. 470 1 0.470 72. 20 <C0.000 1 REE
5%2 Resdual 0. 090 14 6.46X10—3
23T Unintended term 0.083 10 8.32X103 4.61 0.077 1 PNGES
#i{R# Pure error 7.22X1073 4 1.81x103
2.4 EWEBPEEISFAE Yie T E R B hn v vh i B B ARAE 455 A

Wit 5 MR epcs g DRI B EIRNE.
BE BB R R TR RO TR B RO
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Optimization of Fermentation Process for Okra Yogurt by
Response Surface Analysis

MA Zeyu, WU Fenghua, HE Zhiping, ZHU Zhiyu, LI Tiantian, LIU Xingquan
(College of Agriculture and Food Science, Zhejiang A&.F University, Hangzhou, Zhejiang 311300)

Abstract; The fermentation technology of okra yogurt was studied with freeze-dried okra powder and
fresh cow milk as main materials, With ratio of water holding and sensory score as evaluation indexes,
the process for production of okra yogurt was optimized by response surface methodology based on
single-factor experiments. The results showed that the optimum fermentation parameters were
determined as follows, freeze-dried okra powder addition of 0.37%, inoculum quantity of 4.1%,
fermentation time of 5. 3 hours and fermentation temperature of 41. 8 °C. Under these conditions, the
comprehensive index of yogurt was 0. 989 5 showing a relative standard deviation of 0. 97% compared
to the theoretical value of 0.999 1. The okra yogurt obtained under the optimized fermentation
conditions exhibited exquisite mouth feeling, unique flavor and elegant aroma, and the basic physical
and chemical indexes conformed to national standard of yogurt.

Keywords: response surface methodology; okra yogurt; production process;optimization



