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Optimization of Fermentation Conditions for a Complex Type of Seeding—
watermelon Kiwi Fruit Kvass Beverage by Response Surface Method

GU Si-tong, JIANG Ai-li* ,HU Wen-zhong,ZHOU Fu-hui, CHEN Chen, LIU Cheng-hui

(Key Laboratory of Biotechnology and Bioresources Utilization , Ministry of Education, College of
Life Science,Dalian Minzu University , Dalian 116600, China)

Abstract ; Taking seeding—melon and Actinidia arguta as raw materials, the inoculum amount of Lactobacillus plantarum , the
fermentation time , the ratio of saccharification solution to the seeding—melon and Actinidia arguta juice and the amount of
pectinase were taken as the investigation factors, and the sensory score was the response value, the process development and
optimization were by Box—Behnken response surface method. The results showed that the optimum conditions were as follows:
The inoculum of Lactobacillus plantarum was 2 x 10’ CFU/mL, the fermentation time was 12 h, the ratio of saccharification
solution to the seeding—melon and Actinidia arguta juice was 0.97:1 (v/v) ,and the amount of pectinase was 15 mg/100 g,
under these conditions, the sensory scores was (94.0 + 0.2) scores.The finish beverage had a light yellow— green color, pure
flavor, moderate sweet and sour,clear and no precipitation,and had the fruity flavor of seeding—watermelon and kiwi fruit. And
mixed with the flavor produced by fermentation, the taste was fresh and delicate,and the aftertaste was refreshing.

Key words: seeding — watermelon ; Actinidia arguta ; Kvass; Lactobacillus plantarum ; fermentation conditions ; response surface
method
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Table 1 Response surface test factors and levels design table
K-
A= -1 0 1
A R FURT R A 5 A 6
( x10” CFU/mL)
B ARt (h) 8 10 12
C B 54T TR .
BRI L 051 Lot
D SR BN 0
(mg/100 g) 5 10 15
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Table 2 Criteria for sensory evaluation of kvass beverages
Wi H P AR iE
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2 ZR54H1 9 1 0 1 0 69.9
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R BEARVE , HEHC T 0.9 , 16 I T30 (8 5 12 46 1 A %2 26 0 -1 1 0 71.1
AR DG PE 122308 1R 25 B /)N, TR AT LA I ASE 7 45 27 -1 0 0 1 91.2
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Table 4  Optimization of response surface analysis results of complex type of seeding—watermelon kiwifruit kvass beverage

72K 05 H ¥7 F 18 p 1B 2

i 1124.05 14 80.29 53.23 <0.0001 -
A 55.04 1 55.04 36.49 <0.0001 <
B 56.77 1 56.77 37.63 <0.0001 e
C 11.21 1 11.21 7.43 0.0164 *
D 116.56 1 116.56 77.27 <0.0001 e
AB 1.10 1 1.10 0.73 0.4070

AC 0.42 1 0.42 0.28 0.6049

AD 28.26 1 28.62 18.97 0.0007 -
BC 2.89 1 2.89 1.92 0.1880

BD 1.96 1 1.96 1.30 0.2735
CD 10.56 1 10.56 7.00 0.0192 *
A? 48.67 1 48.67 32.26 <0.0001 o
B? 16.38 1 16.38 10.86 0.0053 o
c? 600.70 1 600.70 398.22 <0.0001 <
D’ 23.46 1 23.46 15.55 0.0015 o

Fe 21.12 14 1.51

e 19.63 10 1.96 5.28 0.0615

w2 1.49 4 0.37

p=¥:l 1145.17 28

VE R =0.9816; R, =0.9631 ;5 HE L =29.439; %5 LI RMDE p <0.01; # (LFIER B p <0.05.
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Fig.1 Response surface plots showing the interactive effects of various factors on the sensory score
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Table 5 Microbial detection results
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