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Effect of roasting process on the quality of tea used in green-tea beverages
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Abstract: To explore the effects of the roasting process on the
quality of green tea used as raw materials in the industrial produc-
tion of green tea beverages and to optimize the roasting process.,
steamed green tea was roasted using a roaster and an oven, re-
spectively. Effects of roasting temperature, roasting time, and
the dosage of additional water on the sensory quality, contents of
major chemical components, and the composition of volatile com-
ponents of green tea were analyzed. The roasting process of green
tea using roaster and oven was optimized using the orthogonal ex-
periment. The results showed that the odor of grass was removed
from green tea and its aroma was significantly enhanced after

roasting. Additionally, the astringency of green tea infusion was
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decreased and its taste was remarkably improved. However, the
contents of tea polyphenols, free amino acids, and soluble carbo-
hydrates showed a decreasing trend during roasting. Moreover,
green tea roasted by a roaster showed a stronger aroma as well as
higher contents of major chemical components and volatile com-
pounds that contributed to the roasting aroma than those roasted
by an oven, but the latter showed better infusion color and taste.
The optimal quality of green tea was achieved after being roasted
at 140 °C for 10 min via a roaster with 18 % of additional water or
roasted at 140 °C for 5 h using an oven with 15% of additional
water.

Keywords: green tea; roasting process; sensory quality; chemical

components; aroma characteristics
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Table 1 Single-factor experiment of the roaster-roasting
process for green tea
A& LR DA 7K VS Y S
PR °C 0 100,120,140,160 15 % %7K & HLK% 10 min
HEgE WA min 5,10,15,20 15 % 7k i 140 °C
KR % 10,15,20,25 140 ‘CHtK% 10 min
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Table 2 Single-factor experiment of the oven-roasting
process for green tea
K= Hpr K i 5 PR R K-
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Table 3 Sensory evaluation score form of tea
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Table 4 Sensory quality of green tea roasted at different temperatures using a roaster and an oven

Hge T2 MERHRE/C o) FER(45%) P (45 %) B3 (100 40
100 2495 (78.0) WA IR (79.2)  #lE (BEHE(75.0) 77.19
- 120 74 3% + (82.0) R 5 4 (I 2R BEAT (90,00 SlIE L W 5 7 (78.0) 83.80
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Figure 1 The content of major chemical components of

green tea roasted at different temperatures

using a roaster
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Figure 2 The content of major chemical components of

green tea roasted at different temperatures

using an oven
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Table 5 Sensory quality of green tea roasted at different time using a roaster and an oven
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Figure 3 The content of major chemical components of Figure 4 The content of major chemical components of

green tea roasted wusing a roaster for

different time
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green tea roasted wusing an oven for

different time
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Table 6 Sensory quality of green tea added with different dosages of water and roasted by a roaster and an oven

BIET S WOKE/% WEa0%) FHERUSY) W (45%) B4 (100 49
10 B (90.6) B KA (85) FRR L #5 F (81) 83.76
15 B+ (87.0) B+ OO0 B LA R A (84) 88.80
o 20 LRI+ (84.0) R +(93) A R4 T (83) 87.60
25 74 4 (85.0) K5 B I S (86) i 1 (83) 84.55
10 ¥ # 4 (93.0) B KA+ (81 WL iy K (89) 85.80
o 15 B8 #(91.0) R 7 (92) P2 JEE A Al i 7 (9 1) 91.45
i 20 5 # (90.0) Wl K (88) i i J5E (88) 88.20
25 485 (87.0) R 55 75 (90) 4l T R C75) 82.95
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Figure 5
green tea added with different dosages of water

and roasted by a roaster
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Figure 6
green tea added with different dosages of water

and roasted by an oven
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Figure 7 Types and relative contents of volatile compo-

nents of green tea before and after roasting
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Table 7 Flavor properties of major aroma components
(relative content =>1%) of green tea before
and after roasting
o X R/ %
i AL
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CE HHEEJEE REE 166 1.33  2.00
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Table 8  Lys (4°) orthogonal experiment of green tea Table 11 Verification of orthogonal test
roasted using a roaster ) %6, = AN By
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1 100 6 12 4oL e e o 1 Lo
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Table 10 Range analysis ofthe L;; (4° ) orthogonal exper-

iment for the roasting of green tea
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11 3 3 1 86.68 92.23
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15 4 3 2 85.15 85.10

16 1 1 1 80.05 79.80

"""""""" K, 7683 s8l4s sl2l

e ks 83.22 84.18 82.14
i ks 86.16 83.19 84.23
L ky 84.43 81.79 83.06
R 9.33  2.70  3.02
k7 78.08 83.15 83.13
k’p  83.98 83.93 84.40
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