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Optimization of processing technology of maca Tartary buckwheat
compound tea beverage by response surface methodology
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ABSTRACT: Objective To optimize the processing technology of maca Tartary buckwheat compound tea
beverage by response surface methodology. Methods Taking sensory score as evaluation index, the amount of maca
powder, Tartary buckwheat tea and stabilizer in the processing of maca Tartary buckwheat compound tea beverage
was optimized by response surface methodology. Results The optimal product formula were 2.1% maca powder,
1.6% Tartary buckwheat tea, 5.7% fructose syrup. The effect of the 3 factors were as follows in turn: fructose
syrup>maca powder>Tartary buckwheat tea. The optimal stabilizer formula were 0.07% sodium carboxymethyl
cellulose (CMC-Na), 0.06% xanthan gum, and 0.03% sodium alginate. The effects of the 3 factors were as follows:
CMC-Na>pectin>sodium alginate. The average sensory score of the final product was 95.4+0.6, and the light
transmittance was 90.5%=0.6%. Conclusion This study provides data support for the development of maca and
Tartary buckwheat products.
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Fig.1 Process of maca and Tartary buckwheat compound tea beverage
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Table 1 Sensory evaluation index of maca and Tartary buckwheat compound tea beverage
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Fig.2 Effects of different formulations on sensory scores of maca and Tartary buckwheat compound tea beverage (n=3)

% 2 Box-Benhnken LI R R SLINER
Table 2 Scheme and results of Box-Benhnken test

LI Xy EMUR S /% Xy WIERUNE/ % X; HEEROR IR/ % BB
1 1.5 1.5 6.0 922
2 2.0 1.5 4.0 93.5
3 1.5 1.5 2.0 86.2
4 15 1.0 4.0 88.3
5 2.0 1.5 4.0 943
6 2.0 2.0 6.0 93.2
7 2.0 1.0 2.0 87.2
8 2.0 1.0 6.0 90.5
9 2.5 1.5 6.0 93.1
10 2.5 1.5 2.0 89.6
11 2.5 2.0 4.0 912
12 2.0 1.5 4.0 92.8
13 25 1.0 4.0 90.3
14 2.0 1.5 4.0 933
15 1.5 2.0 4.0 88.5
16 2.0 2.0 2.0 89.7
17 2.0 1.5 4.0 91.9
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Table 3 Variance analysis of regression model
KU F-J5 A H ¥J5 F1H Pr>F BT 23
e 86.35 9 9.59 10.86 0.0024 ok
X 10.13 1 10.13 11.46 0.0117 *
X 4.96 1 4.96 5.62 0.0496 *
X 33.21 1 33.21 37.59 0.0005 ok
XX 0.12 1 0.12 0.14 0.7206
XX 1.56 1 1.56 1.77 0.2253
XX, 0.01 1 0.01 0.011 0.9183
X 12.60 1 12.60 14.26 0.0069 ok
X? 14.49 1 14.49 16.40 0.0049 *
X? 5.62 1 5.62 6.36 0.0397 *
B 2% 6.18 7 0.88
S HhT 3.03 3 1.01 1.28 0.3942 NGES
TR 3.15 4 0.79
pevill 92.54 16
7=0.9332

T * R I 3 (P<0.05),**+ S # f. 2 (P<0.01),

t =% 3 nl %, R FAE N 10.86, FRISEMITFFEE A4S
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Fig.3 Effects of different dosage of stabilizer on sensory score and light transmittance of maca and Tartary buckwheat compound tea beverage

3.2.2 AR By b9en B AL E RS R
(1)Box-Behnken 35115544

MR R R LI 455, L) Box-Behnken H.0 4 &%
JEO, BEHR CMC-Na IInEE (X)) . SRIREIEG) . R
I (X) 8 A
KOV R T SRR, S 5 IR A RN 4 BN
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AR,
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Table 4 Scheme and results of Box-Benhnken test

DM hac X X, X TS
1 0.08 0.06 0.04 926
2 0.06 0.06 0.03 94.1
3 0.04 0.08 0.03 89.3
4 0.04 0.04 0.03 89.2
5 0.06 0.08 0.04 90.9
6 0.08 0.08 0.03 94.2

(n=3)

FRURE T 43 FB G 3Y R M (n=3)
k4
S X X X EE S
7 0.08 0.04 0.03 92.5
8 0.06 0.06 0.03 94.4
9 0.06 0.06 0.03 93.8
10 0.06 0.04 0.02 89.8
11 0.08 0.06 0.02 90.5
12 0.06 0.06 0.03 943
13 0.06 0.04 0.04 912
14 0.04 0.06 0.02 87.3
15 0.06 0.08 0.02 91.6
16 0.06 0.06 0.03 93.5
17 0.04 0.06 0.04 87.1
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Table S Variance analysis of regression model
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el 92.47 9 10.27 93.35 <0.0001 ok
X 35.70 1 35.70 324.35 <0.0001 o
X 1.36 1 1.36 12.37 0.0098 ok
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XX 0.64 1 0.64 5.81 0.0467 *
XX 1.32 1 1.32 12.01 0.0105 *
XoX; 1.10 1 1.10 10.02 0.0158 *
X2 18.75 1 18.75 170.30 <0.0001 o
X’ 1.57 1 1.57 14.23 0.0070 ok
X’ 27.06 1 27.06 245.82 <0.0001 ok
Bk 2% 0.77 7 0.11
S HhI 0.22 3 0.074 0.54 0.6793 NGES
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