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Parameter Optimization of Black Tea Aroma Improving Process

WU Li-li, NIE Zhan-yi,QU Yang-min,ZHOU Ji-rong” et al (Key Laboratory of Horticultural Plant Biology/College of Horticulture and
Forestry Huazhong Agriculture University, Wuhan , Hubei 430000 )

Abstract [ Objective ] To determine the main technical parameters of black tea aroma improving process,,and make the quality of black tea bet-
ter. [ Method ] Using two factors complete random design and orthogonal experiment to study the effect of aroma extracting on black tea quality.
[ Result ] The complete random test showed: The tea samples with temperature at 105 °C ,time at 10 —30 min, the tea aroma, taste and sensory
evaluation total scores apparently higher were than those of other treatments; With the increase of temperature and time, the values of L* and
Ha" b" lessening,and the color changes in red and dark directions; With the increase of temperature ,the contents of tea polyphenols and theaflavins
decreased significantly (P <0.05). The results of orthogonal test showed that with the increase of tea moistures ,aroma,taste and sensory evaluation to-
tal scores showed a downward trend ; With the increase of temperature and time ,the aroma,taste and total scores increased first and then decreased ,at
95 °C and 30 min,the scores were higher. [ Conclusion ] Overall ,parameters of black tea aroma extracting:black tea moistures controlled around 6% ,
aroma extracting machine temperature controlled between 95 °C and 105 °C , Aroma extracting time was about 20 min.
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Table 3 Effects of different temperature and time on the sensory quality of black tea

M Appearance

%16, Liquor color

i’ R FistA] — py — p

Sample number Temperature //°C. Time // min C(;Lrlrllﬁrint chié/j I CoL:rIlL:int Sc:ié/i I

1 65 10 L3 EN | 85.0 FAN b 85.0

2 65 20 L3 En | 85.0 FAN b 85.0

3 65 30 L dEn ] 85.0 FANE 85.0

4 85 10 L dEn ] 84.5 FANE 85.0

5 85 20 B 84.0 FAN L 85.0

6 85 30 B 84.0 ANCE 85.0

7 105 10 B 84.0 ANCE 85.0

8 105 20 B 84.0 EAN Pt 85.0

9 105 30 L3 EN | 84.0 FANE ] 85.0

10 125 10 L3 EN ] 83.0 EANp 84.0

11 125 20 i 78.0 o1 W 75.0

12 125 30 M i 76.0 27 Wi 75.0

P ﬂzi\/ﬁ Aroma = o Lﬁfﬂﬂi Taste v o Lﬁlﬂ“}% Leaf o B4
Sample number Cummrt‘znt Scu;z V& Cummnent Scu::: V& Commnent Scu::: V& Total score /55
1 H 0.0 i 75.0 M aT R 82.0 80.5
2 B 80.0 i 75.0 LFan=2 82.0 80.5
3 HiEE 80.0 i L 75.0 [EEAR 82.0 80.5
4 =, A 85.0 W L 76.0 (AR 82.0 81.9
5 [= ik 85.0 i 77.0 AR 82.0 82.1
6 A 85.0 T 80.0 EFag-2 82.0 82.9
7 &L AR 85.5 i it JEE 81.0 LA 82.0 83.4
8 B AT 87.0 [ieA= 85.0 [EFag-2 82.0 84.9
9 [ERCE S 85.0 14 T J L 81.0 ipa=2 82.0 83.3
10 72 ok 68.0 72 ok 68.0 ML, W 79.0 74.4
11 Y& 65.0 B 65.0 LT, W I 78.0 70.5
12 MRS 60.0 FEIR 60.0 LT, WEIRE 78.0 67.3

TE: B = SNBSS x25% + U550 x 10% + T3040 x25% + RS x30% + MRS x 10%

Note : Total score = Appearance score X25% + Liquor score x 10% + Aroma score X 25% + Taste score X30% + Infused leaves score x 10%
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Table 4 Multiple comparison of sensory evaluation scores in completely randomized experiments

HE HfH HME vt
Factor Value Appearance Liquor color
R Temperature // °C 65 85.0 a 85.0 a
85 84.2 a 85.0 a
105 84.0 a 85.0 a
125 79.0 b 78.0 b
i} [E] Time // min 10 84.1 a 84.8 a
20 82.8 a 82.5a
30 82.3a 82.5a

BFR AU g Ay
Aroma Taste Leaf Total score
80.0 a 75.0 a 82.0 a 80.5 a
85.0b 77.7 ab 82.0 a 82.3a
85.8 b 82.3b 82.0 a 83.9 a
64.3 ¢ 64.3 ¢ 78.3 b 70.7 b
80.4 a 75.0 a 81.3 a 80.2 a
80.0 a 75.5 a 81.0 a 79.7 a
78.3 a 74.0 a 81.0 a 78.7 a

T [FFUA R RN 22 LSD ki 22 S8 8 5K (P <0.05)

Note: Differentletters in a column indicate significant difference by LSD test (P <0.05)
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Table 5 Effects of different temperature and time on the color of black tea

e e 1 B . - @ i
Sample number Temperature // °C Time // min (Ha™ b )Metric hue angle//°
1 65 10 39.60 6.66 19.68 71.30
2 65 20 39.54 6.64 19.51 71.20
3 65 30 39.29 6.41 19.01 71.37
4 85 10 39.68 6.51 19.58 71.61
5 85 20 39.92 6.55 20.06 71.92
6 85 30 39.24 7.14 23.46 73.07
7 105 10 35.50 7.20 23.64 73.06
8 105 20 35.58 7.42 25.02 73.48
9 105 30 33.41 7.71 25.93 73.44
10 125 10 33.09 7.69 25.77 73.38
11 125 20 33.38 7.28 25.01 73.77
12 125 30 33.18 7.28 25.74 74.21
*6 ZEEHIRKEEXHEFSEER
Table 6 Multiple comparison of color values in completely randomized experiments
5% i - B - @i
Factors Value (Ha™ b )Metric hue angle//°
IR Temperature // °C 65 39.61 a 7.44 a 25.51 a 73.79 a
85 39.48 a 7.42 a 24.86 a 73.33 ab
105 34.83 b 6.73 b 21.03 b 72.20 be
125 33.22 b 6.57 b 19.40 b 71.29 ¢
[} [E] Time // min 10 37.11 a 7.14 a 23.54 a 73.02 a
20 36.97 a 7.02 a 22.40 a 72.59 a
30 36.28 a 6.97 a 2.17 a 72.33 a

T [FFA R AR 2 LSD Bk 22 55 3 K (P <0.05)

Note: Differentletters in a column indicate significant difference by LSD test (P <0.05)
2.1.3 X EFEFMOSE A SRR (P <0.05),125 CAAF T B RAR T H Al B2 A 2 5 o
FARANAN T R UL T K 8 IR R FIRLNT R, KR B RS RN S A I ) 25
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Table 7 Contents of main biochemical components of black tea on different temperature and time %
éﬁ%l %Tg@ﬁz‘ %&%ﬂi& W ﬂg {?fﬁﬁ.ﬁ 7k§ﬁﬂ% LE=S SERUESS S S-S S st RUE %
Sampre oa o Caffeine Pouble atet Chlorop- Chlorop- Total Theaflavins Thearubigins Theabrownine
number polyphenols acid sugar extract hyll a hyll b chlorophyll
1 11.08 1.89 3.94 3.18 30.28 0.37 0.15 0.52 0.35 3.52 9.18
2 11.87 1.83 3.91 3.15 30.48 0.37 0.15 0.52 0.32 3.24 8.95
3 11.80 1.79 3.93 3.22 30.53 0.36 0.15 0.51 0.35 3.29 8.28
4 11.24 1.71 3.82 3.85 30.59 0.37 0.15 0.52 0.33 3.62 8.70
5 11.34 1.76 3.81 3.86 30.71 0.36 0.15 0.51 0.34 4.06 8.48
6 11.44 1.74 3.92 3.85 31.07 0.36 0.15 0.51 0.33 4.17 8.68
7 10.82 1.75 3.94 3.92 30.49 0.36 0.15 0.51 0.30 3.99 9.46
8 10.95 1.75 3.90 3.84 30.53 0.35 0.15 0.50 0.31 3.93 9.29
9 10. 60 1.77 3.94 3.73 30.35 0.35 0.15 0.50 0.30 3.86 9.34
10 11.42 1.67 3.88 3.67 29.95 0.35 0.15 0.50 0.29 4.08 10.21
11 11.51 1.64 3.86 3.43 30.41 0.34 0.14 0.48 0.29 3.79 8.38
12 11.50 1.61 3.82 3.26 30.01 0.34 0.14 0.48 0.30 4.11 9.19

2.2 EXRBEFEBETENN ECORRBEAEIRLS B SIS kR BRI 6% AT, TR Fk
SRULAR 0. ZEi T RSN, Ak SR IR T B R T SRR B L E T 5 A i A K, 7
SYISSSYRENR B AR 123 T BUTR th B AR0E A JRORAE B4 e T I W JRLISE I 6] 5 37 4543 9 2
KBRS, e R T FEA B F WSS (BB 3E 95 T30 min,



45 %35 i EWAF LFRF L HAHHHA 81

*8 EeMNKBIFRIELEURSSESELR

Tabel 8 Multiple comparison of contents of main biochemical components in completely randomized experiments %

% el Rl AER o AAYERE KR MEiR e MR D MMEER R RAR SER
F. /'t\ ) Varl Tea Amino Calfei Soluble Water ~ Chlorop-  Chlorop- Total Theafl-  Thearu- Theabr-
actors anu polyphenols  acid eme sugar extract hyll a hyll b chlorophyll  avins bigins  ownine

IR Temperature // °C 65 11.58 a 1.84 a 3.93 a 3.85a 30.46a 0.37a 0.15 a 0.52 a 0.34 a 399a 9.59 a
85 11.34 ab 1.74ab 3.93 a 3.83a 30.46a 0.36a .I5a  0.51a 0.33a 3.95a 9.26a
105 10.79 be 1.76 b 3.85a 3.45b 30.43a 0.35ab .15a 0.50ab 0.30b 3.93a 9.11a
125 10.48 ¢ 1.64 ¢ 3.85a 3.18b 30.12a 0.34b .14a 0.48b 0.29b 3.35b 8.80a
i} [E] Time // min 10 11.17a 1.76 a 3.90 a 3.66a 30.53a 0.36a .15a  0.51a 0.32a 3.86a 9.4l a
20 11.09a 1.75a 3.90 a 3.57a 30.33a 0.36a 15a  0.50a 0.32a 3.80a 9.18a
30 10.89a 1.73 a 3.87 a 3.52a 30.24a 0.35a 15a  0.50a 0.32a 3.76a  9.00 a
T [FWFIANF FREFRIR & LSD 4G 0 22 534 B i 7K F- (P <0.05)
Note: Differentletters in a column indicate significant difference by LSD test (P <0.05)
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Table 9 Results of sensory evaluation of orthogonal design experiments

0
0
0
0
0
0

s 4ME Appearance 16, Liquor color 7S, Aroma W Taste HiE Leaf By
Sample P 15455 2ars 1355 P e P 2455 P 54y Total score
number Comment  Score // 43 Comment  Score // 43 Comment  Score // 43 Comment  Score // 43 Comment  Score // 43 93
1 L3 EN | 82.0 Al 81.0 Tt 87.0 e 87.0 FAR 82.0 84.7
2 L dEN ] 82.0 KT 81.0 i, H 93.0 el 92.0 AR 82.0 87.7
3 B 82.0 ficeAN 81.5 i, M 90.0 e 90.0 FaR= 82.0 86.4
4 B 82.0 isean 82.0 it 89.0 e 89.0 LT 82.0 85.9
5 L dEn ] 82.0 liczan 82.0  FiFE 85.0 e 85.0 AR 82.0 83.7
6 L dEn ] 82.0 Liean 81.5  FllFE 86.0 e v P 88.0 AR 82.0 84.8
7 =Nk 82.0 ficeAN 8.5 it 85.0 e i 86.0 EAw 82.0 83.9
8 L3 EN | 82.0 24 82.0  itFE 85.5 e 85.0 FAR 82.0 83.8
9 L En ] 82.0 AN 82.0  FltFE 83.0 e i 83.0 [EEAR 82.0 82.6

TE: B = SNBSS x25% + G (A55) x 10% + A5 x25% + PRSI x30% + MRS x 10%

Note : Total score = Appearance score X25% + Liquor score x 10% + Aroma score X 25% + Taste score X30% + Infused leaves score x 10%
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Fig.2 Effects of temperature on sensory quality of black tea (TF4% 84 )
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