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Application of fuzzy mathematical comprehensive evaluation in
optimization of new formula of buckwheat tea
SUI Xiu—fang', LI-Xiang?, QIN Li-kang'",ZHAO-Yu',LIN Min'

(1.College of Life Science, Guizhou University, Guiyang 550025, China;
2.Dushan County Quality and Technical Supervision, Qiannan 558000, China)

Abstract: Because the existing buckwheat tea products was single and its flavor or function nutrition ingredient
was poor,Zi Juan tea, llex kudingcha and Angelica keiskei extract were choosed to intensify the buckwheat tea
products by spray and used fuzzy mathematical comprehensive evaluation to screen three new formulation of
buckwheat tea. Results showed that the optimal formula of No.1 buckwheat tea was Zi juan tea, llex kudigcha
and Angelica keiskei extract ratio 4:1:2,the concentration of the mixture was 1% ,spray volume and material
ratio 0.5:1. The optimal formula of No.2 buckwheat tea was Zi juan tea and llex kudigcha extract mixing ratio 3:2,
the concentration of the mixture was 0.5% ,spray volume and material ratio 2:1. The optimal formula of No.3
buckwheat tea was llex kudigcha and Angelica keiskei extract ratio 2:1,the concentration of the mixture was
0.5%,spray volume and material ratio1:1.
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Table 1 Factors and levels of test for the Product 1
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1 1:1:1 0.5 0.5:1

2 2:1:2 1 1:1

3 3:1:2 1.5 2:1

4 2:1:3 2 3:1

5 4:1:2 2.5 4:1

6 2:1:4
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Table 2 Factors and levels of test for the Product 2
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1 1:1 0.5 0.5:1
2 2:1 1 1:1
3 3:2 1.5 2:1
4 2:3 2 3:1
5 4:3 2.5 4:1
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Table 3 Factors and levels of test for the Product 3

LE
I
KT A mewkEen oW
1 1:1 0.5 0.5:1
2 2:1 1 1:1
3 1:2 1.5 2:1
4 3:2 2 3:1
5 2:3 2.5 4:1
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Table 4  Sensory evaluation standards of buckwheat tea
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Table 5 Sensory evaluation results of the different formulations

of Product 1
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Table 7 Sensory evaluation results of the different formula of

Product 3
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Table 8 Comprehensive evaluation results of the Product 1
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Table 6  Sensory evaluation results of the different formula of

Product 2

el AN B adE F& KR

A - U - L - 5
1 0 5 5 1 4 5 4 4 2 1 3 6
2 0 6 4 2 5 3 3 7 0 3 5 2
31 8 1 4 5 1 2 2 6 3 4 3
4 1 9 0 8 1 1 4 1 5 3 3 4
s 7 1 2 7 3 0 5 3 2 4 3 3
6 0 3 7 0 0 100 3 7 O 1 4 5
7 0 9 1 1 7 2 O 4 6 2 5 3
8 4 6 0 6 4 0 1 5 4 0 8 2
9 7 1 2 7 3 0 2 3 5 5 2 3
oo 1r 7 2 0 5 5 0 8 2 2 4 4
11 0 4 6 0 O 10 0 1 9 0 2 8
2 1 7 2 0 7 3 8 1 1 2 4 4
3 6 4 0 6 4 0 5 3 2 4 2 4
4 0 4 6 0 3 7 2 8 0 0 6 4
5 1 8 1 3 5 2 0 4 6 2 5 3
16 0 5 5 0 0 10 2 6 2 4 5 1
7 2 8 0O 3 5 2 1 5 4 7 1 2
8 0 4 6 0 2 8 0 7 3 1 6 3
9 2 6 2 3 5 2 3 7 0 1 6 3
20 2 7 1 5 3 2 3 3 4 3 6 1
212 7 1 2 3 5 2 5 3 1 5 4
2 1 5 4 3 2 5 2 4 4 0 5 5
23 1 4 5 3 5 2 2 6 2 4 3 3
24 3 6 1 3 6 1 4 6 0 5 3 2
25 6 3 1 8 1 1 3 1 6 2 5 3

& 0.195 0.255 0.282 0.268

B,=(0.2745,0.3691, 0.3564)
B;=(0.1778,0.5644,0.2578)
Bs=(0.5995,0.1596, 0.2409)
B,.(0.1623,0.4243,0.4134)
By=(0.4827,0.1195,0.3978)
B,,=(03583,0.5577,0.0840)
B;=(0.4914,0.2745,0.2341)
B;s=(0.1717,0.5315,0.2968)
B,;=(0.4430,0.3261,0.2309)
B,»=(0.1309, 0.5684,0.3007)
B,=(0.7019,0.1241,0.1740)
B»=10(0.2094,0.4973,0.2933)
B=1(0.5873,0.2577,0.1550)
B»=(0.1013,0.2732,0.6255)
Ba=(0.3404, 0.3509, 0.3087)

B,=(0.2040,0.4275, 0.3685)
B,=(0.2764,0.5954,0.1282)
Bs=1(0.2308,0.4262, 0.3430)
B=(0.3369,0.2926, 0.3705)
By=(0.1523,0.3444,0.5033)
B1,=(0.3934,0.4690,0.1376)
B=(0.1463,0.3135,0.5402)
B,=1(0.3529,0.4583,0.1888)
Bi=(0.1027,0.3914, 0.5059)
By=(0.2122,0.4663,0.3215)
B»,=1(0.0463,0.2853, 0.6684)
B,=(0.1886,0.6236,0.1878)
B,=(0.4657,0.2750,0.2593)
By=1(0.1591,0.5040,0.3369)
Bs=(0.6900, 0.2577,0.0523)
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Table 9 Comprehensive evaluation results of the Product 2

B=(0.1651,03927,04422

B;=(0.2583,0.4471,0.2946)
Bs=(0.5632,0.2610, 0.1704)
B,=(0.0791,0.6008, 0.3201)
By=(0.5054,0.2342, 0.2604)
B,;=(0.0000, 0.1598,0.8402)
B;;=(0.5182,0.3182,0.1636)
B,5=(0.1496, 0.5303,0.3201)
B,=(0.3313,0.4513,0.2174)
By=(0.2269, 0.6027,0.1704)
B,=(0.1732,0.4880,0.3388)
Bx=10(0.2596,0.4551,0.2853)
Bys=1(0.4592,0.2462,0.2946)

B=02160,0.5759,0208 D

B,=(0.4167,0.3096,0.2737)
B=(0.1114,0.3631,0.5255)
B=1(0.2592,0.5744,0.1664)
B,,=(0.0731,0.5968,0.3301)
B,=(0.2987,0.4504,0.2509)
B=(0.0564,0.5409,0.4027)
B,=(0.1636,0.4007,0.4357)
Bs=(0.0268,0.4872,0.4860)
By=10(0.3315,0.4584,0.2101)
By,=10(0.1524,0.3953,0.4523)
B,:=(0.3818,0.5196,0.0986)
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Table 10  Comprehensive evaluation results of the Product 3
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Table 12 Results of normalized integrated sort of Product 2

B,=(0.1368,0.3818,0.4814)  B,=(0.1013,0.3582,0.5405)
B;=(0.3175,0.4913,0.1912)  B,=(0.4008,0.4106,0.1886)
Bs=(0.4733,0.3014,0.2253)  B=(0.0000,0.3530,0.6470)
B;=(0.1596,0.6336,0.2068)  Bg=(0.2094,0.6102,0.1804)
By=00.3900,0.2369,0.3731)  B,=(0.1368,0.3981,0.4651)
B;=(0.2750,0.2989,0.4261>  B,,=(0.1839,0.6584,0.1577)
B;;=(0.4484,0.3100,0.2416)  B,,.(0.2965,0.4523,0.2512)
Bs=(0.1114,0.5462,0.3424)  B,=(0.2576,0.4088,0.3336)
B=(0.6712,0.3033,0.0255)  B;=(0.1100, 0.4355, 0.4545)
B,i=(0.0268,0.6001,0.3731)  By=(0.2638,0.5322,0.2040)
B,=(0.3589,0.3854,0.2557)  B»=(0.1100,0.3477,0.5423)
B»=(0.1664,0.4450,0.3886)  B,=(0.1342,0.5679,0.2979)
B=(0.3128,0.1268,0.5604)
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Table 11 Results of normalized integrated sort of Product 1
JF5 1 2 3 4 5 6 71 8 9
Fefbgwms 22 27 14 18 10 7 9 8 2
e 10 11 12 13 14 15 16 17 18
FEA4mS 1 6 28 20 29 19 15 23 26
5 19 20 21 22 23 24 25 26 27
FEAMRS 3 5 13 17 16 24 21 25 12
F5 28 29 30
Fedgns 4 11 30

3 it
31 S tr B VI R I BCT 7

i 1 2 3 4 5 6 71 8 9
Fefgms 11 6 18 22 1 16 14 21 10
s 10 11 12 13 14 15 16 17 18
Fedbgms 7 15 3 25 23 4 9 12 17
e 19 20 21 22 23 24 25
FEfdms 20 2 19 5 8 13 24

®13 PM3H G LA AR
Table 13 Results of normalized integrated sort of Product 3
) 1 2 3 4 5 6 7 8 9
FEMEmS 6 25 22 2 1 10 18 11 23
Y10 11 12 13 14 15 16 17 18
FefgmS 19 9 15 16 24 21 14 13 5
s 19 20 21 22 23 24 25
FEdwS 7 20 3 4 8 12 17
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