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Key process optimization of vine tea and flavor characteristics

of finished products
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Abstract: [ Objective] To optimize the key process conditions for vine tea and confirm the flavor characteristics of its finished products.
[Methods] The effect of de-enzyming time and power, as well as fermentation time and temperature on the quality of vine tea is analyzed
through single-factor experiments and response surface experiments, with the flavonoid content and sensory score as evaluation indicators.
The volatile aroma components in samples prepared by the optimized process are detected by the headspace solid-phase microextraction-gas
chromatography-mass spectrometry (HS-SPME-GC-MS). [ Results] The optimal process conditions for microwave de-enzyming are a de-
enzyming time of 16 minutes, a power of 490 W, a fermentation time of 7.8 hours, and a temperature of 40 °C. In the finished products, 53
volatile components are identified, including 19 alkanes, 13 alkenes, 3 alcohols, 6 aldehydes, 1 ketone, 5 esters, 1 phenol, and 5 ring
compounds (naphthalene, furan, and benzene). Among them, alkanes (33.40%), alkenes (30.27%), aldehydes (11.24%), and esters (10.57%)
are relatively high in content. [ Conelusion] With the optimized process conditions, the flavonoid decomposition can be reduced in the vine
tea, while the quality can be ensured.
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Table 2 Influencing factors and horizontal coding of
response surface experiments for key process
optimization
K AZRHER  BRHEY  CKME  DRBIE
[#] /min RIW 1] /h BErC
—1 16 300 6 30
0 18 500 7 35
1 20 800 8 40
2.2.2 W R I B 45 SR AR T 43 AT 4 5T Design-Expert

130 BRMERLE WA T, 2 s R %4 R 5. #ar
8 JER DT 43 R BT B ek R R R R Rl TR R R
(] TR 32 1 DU o8 — kO 2
E=664.87—88.814—35.67B—54.77C—34.54D+
133.124B—155.644C—82.644D~+79.87BC—120.69BD+
123.41CD—111.024°—333.858°—99.90C*—83.28D%, (2)
F=9231—2.894—1.33B—2.84C—1.78D+8.994B—
5204C—1.954D+0.767 9BC—5.28BD+2.33CD—3.644*—
11.48B°—2.53C*— 1.88D%, (3)
H1 2% 4 T, B A A AL B 2 (P<<0.01) , R 4T
R E(P>0.05) , MK R R=0.941 8, 5 R R =
0.893 6, it W% 52 150 ] 510 89.37% Ay M 17 i , #0400 R
b, BT Ge il 2E 38 X, BE S A 5 B i PR 3 0 o I 4 Y
WAL OE TR A BN T T A AR T R . — I A
LRI A (B CP 0] B TR 5 O i 1 3 (P<0.01) ;
— I C A R D PR3 b O 3 (P<<
0.05) ; — KI5 B D % 8 i 2 £ 5% W AN Wi 3 (P=>0.05) ;58 B
T, B T AD I BC X & B £ 5% 0 Sk 3 (P<<0.05) 2
A, AR HIT(AB .AC .BD .CD) X 2 i & fit 52 i hy 4 i
F(P<<0.01) o MR FE AT T, 25 PRl 20T 2 [ 5 £ 1) 52 i M
JP 7« A8 T B[] > 2 [ A ) >R 5 TR > R R
Hi 2 5 AT AT, JBCE 1T A0 A AL 35 (P<<0.01) , 2R 4830
AN (P>0.05) M5 2B R=0.983 4, 952 REUR =
0.966 8,1t W iZ A5 70 AT $ 0 96.68% B M I fH , 452 78 01 5 KL
by B et 5 S, Be e A R W PR B 0 R T I
Wil 38 T2 0 4 SN T T etk sk . — R I (A

B BEBRHAEXEIZRURRRRFRSEHR

F3 XKBIZAUMEEREEHTRER

Table 3 Design and results of response surface
experiments for key process optimization
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2 0 1 1 0 249.51 72.80
3 0 0 0 0 559.17 90.80
4 0o —1 0 —1 133.95 76.80
5 0 1 0 1 113.39 71.50
6 0 0 0 0 634.24 92.40
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8 0 0 0 0 621.91 91.80
9 —1 0 —1 0 483.86 90.40
10 0 0 0 0 737.94 92.60
11 1 1 0 0 147.14 83.00
12 0 —1 —1 0 360.88 84.30
13 0 0 —1 —1 731.23 92.80
14 —1 0 0 1 593.52 90.60
15 0 1 —1 0 203.20 78.00
16 —1 —1 0 0 575.40 89.50
17 0 0 1 —1 298.40 84.20
18 1 —1 0 0 81.50 66.20
19 —1 0 1 0 703.03 94.10
20 0 1 0 —1 378.53 85.10
21 —1 1 0 0 91.89 70.50
22 1 0 0 —1 487.89 85.20
23 1 0 0 1 295.06 79.10
24 0 0 0 0 740.00 93.00
25 1 0 —1 0 508.29 89.30
26 0 0 1 1 474.49 87.50
27 0 0 —1 1 413.68 86.80
28 —1 0 0 —1 455.80 88.90
29 0o —1 1 0 85.77 75.50
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Table 4 ANOVA results of flavonoid content Table 5 ANOVA of sensory scores
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AC 96 900.83 1 96900.83 17.28 0.001 0™ AC 108.16 1 108.16  50.42  <C0.000 1
AD 27 314.49 1 2731449 487 0.044 5" AD 15.21 1 15.21 7.09 0.018 6"
BC 26 196.20 1 2619620  4.67 0.048 5" BC 2.42 1 2.42 1.13 0.306 0
BD 59 820.18 1 5982018 10.67 0.005 6 BD 114.66 1 114.66  53.45  <(0.000 1"
CD 60 921.77 1 60921.77 10.87 0.005 3" CD 21.62 1 21.62  10.08 0.006 7"
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Figure 6 Response surfaces of the effect of different factors on the flavonoid content in vine tea
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Table 6 Test results of volatile aroma components in vine tea samples
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