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Design and experiment of horizontal fermentation machine for Tibetan tea
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(1.College of Horticulture, Sichuan Agricultural University, Chengdu, Sichuan 611130, China; 2.Tea Refining and
Innovation of Sichuan Province, Chengdu, Sichuan 611130, China; 3.Engineering Technology Research Center of Tibetan
Tea Industry, Ya’an 625014, China)

Abstract: In order to realize the clean production of Tibetan tea, a horizontal tea fermentation machine was designed to
solve the problems of labor intensity, poor sanitary conditions, uneven fermentation and difficult food hygiene during the
process of Tibetan tea piles. The equipment consists of a tank body, a stirring device, a mechanical transmission
mechanism, a bracket and a temperature and humidity control system. This fermentation machine controls the
temperature and the moisture of the Tibetan tea, which has the function of transporting, watering, piling, and heaping.
The motor drives the stirring shaft to rotate pot tea pile, to realize heaping by stirring blades. The tank body, the
conveying device and the control system are designed to determine the size of the tank (4240 mmx2300 mmx3170 mm),
the size of the fermenter of 1900 mmx3900 mm, the total volume of 11 m®, the speed of the tank 15 r/min, the working
temperature 20~100 °C, and the maximum capacity of 1000 kg. The main factor affecting the Tibetan tea pile is the
temperature, the stacking time and the water content of the tea slab. By optimization, the optimum process parameters are
the reactor temperature of 70 ‘C, the stacking time of 110 h, and the water content of the tea billet of 30%. The Tibetan
tea soup made by fermentation machine is orange red and bright in color, and mellow in taste and sweet in taste. The
score of sensory evaluation is 1.2 points higher than that of traditional pile, and the pile period is shortened 24 days.
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Fig.1 The structure of horizontal fermentation machine for Tibetan tea
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Table 1 The quality components and sensory evaluation of Tibetan tea by horizontal fermentation machine
1% 1% 1% 1% 1% I(mg-g™) 1% 1%
35.61+0.99 11.56+0.28 2.37+0.01 3.17+0.06 4.10+0.02 54.45+0.20 1.900+0.013 0.269+0.003 80.80+0.40
34.69+0.42 12.33+0.28 2.30+0.11 2.89+0.01 3.90+0.02 55.75+0.53 2.170+0.071 0.276+0.004 82.84+0.19
34.75+0.02 11.7440.39 2.27+0.10 2.91+0.10 3.93+0.14 50.81+0.25 2.075+0.161 0.267+0.001 84.65+0.15
35.51+0.02 11.24+0.48 2.86+0.06 2.86+0.03 3.85+0.08 45.03+0.16 2.393+£0.018 0.256+0.002 86.85+0.55
35.07+0.73  10.19£0.06 2.02+0.12 3.03+0.06 4.10+0.08 39.66+0.04 2.416+0.098 0.236+0.004 88.20+0.25
36.85+0.68 10.35#0.55 1.71+#0.02 2.86+0.03 3.86+0.04 36.92+0.12 2.671+0.112 0.248+0.005 90.12+0.54
37.71+0.56  7.84+0.23  1.44+0.02 2.96+0.07 3.90+0.04 27.77+0.09 3.369+0.088 0.229+0.031 94.34+0.44
38.56+0.06  8.49+0.18 1.41+0.02 2.85+0.04 3.85+0.05 25.39+0.36 3.197+0.156 0.215+0.004 96.22+0.25
38.43+0.50  6.18+0.35 1.02+0.46 2.76+0.04 3.84+0.07 27.48+0.14 4.088+0.159 0.195+0.004 94.94+0.54
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Table 2 Range analysis of quality components and sensory evaluation of Tibetan tea produced by horizontal fermentation machine

A B c A B c
Ki 35.02 36.28 37.01 Ki 11.88 10.21 10.13
Ke 35.81 36.11 36.21 Ke 10.59 10.34 9.92
Ks 38.23 36.68 35.84 Ks 7.50 9.42 9.92
R, 321 057 117 R, 438 0.92 0.21

As Bs C Ay B, G
Ki 231 2.22 1.83 Ki 2.99 3.00 2.96
Ke 2.20 1.82 2.06 Ke 2.92 2.92 2.84
Ks 1.29 1.67 1.91 Ks 2.86 2.84 2.97
R, 1.02 0.55 0.23 R, 013 0.16 013

Ay B: C, Ay B: Cs
Ki 3.98 3.95 3.94 Ki 53.67 42.42 38.92
Ke 3.94 3.95 3.86 Ke 40.54 40.27 42.75
Ks 3.86 3.88 3.98 Ks 26.88 38.40 39.41
R, 0.12 0.07 0.12 R, 26.79 4.02 3.83

Ay B: Cs Ay B: C
Ki 2.048 2554 2.589 Ki 0.271 0.251 0.244
Ke 2.493 2594 2.884 Ke 0.247 0.242 0.242
Ks 3.551 2.945 2620 Ks 0213 0.237 0.244
R, 1.503 0.391 0.295 R, 0.058 0.014 0.002

As Bs C, Ay B: Cs
Ki 82.76 87.33 89.05
Ke 88.39 89.09 88.21
Ks 95.17 89.90 89.06
R, 12.41 257 0.85

As Bs Cs

(3
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Table 3 Analysis of variance between piling factors of horizontal fermentation machine and quality of Tibetan tea

F P
231.425 2 115.713 80.873 0.012
10.375 2 5.187 3.626 0.216
1.428 2 0.714 0.499 0.667
2.862 2 1.431
4.2 KREENEHESERGEERESRRNLEER
6d 4 30d
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Table 4 The chemical composition of Tibetan tea by fermentation machine
1% 1% 1% 1% 1% (mg-g™ 1% 1%
38.14+0.47 8.06+0.18 1.61+0.00 2.34+0.06 3.90+0.03 25.61+0.380  2.32+0.07  0.18+0.014
37.73x0.48 5.47+0.15 1.35+0.02 2.53+0.06 3.85+0.13 18.56+£0.004  3.52+0.13  0.20+0.008
( 9
2 92.95
R5 AREHEHERIFHNRE AR
Table5 Sensory quality of piling Tibetan tea by fermentation machine
17.40+0.07 14.20+0.08 23.92+0.30
18.20+0.20 13.85+0.09 23.17+0.14
28.50+0.17 8.93+0.09 92.95+0.18
27.30+0.30 9.23+0.06 91.75+0.13
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