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Research on the Suitability of Teas Made from Fresh Tea Leaves of
Purple Tea

WANG Qiushuang', CAO Bingbing'?, WANG Qing', QIN Dandan', PAN Chendong', LI Bo', LI Hongjian',
FANG Kaixing', NI Erdong', JIANG Xiaohui', WU Hualing""

(1.Tea Research Institute, Guangdong Academy of Agricultural Sciences, Guangdong Key Laboratory of Tea Plant
Resources Innovation & Utilization, Guangzhou 510640, China;

2.Tea Department of Hunan Agricultural University, Changsha 410128, China)

Abstract: Three purple tea varieties (lines), namely Hongye-1, Hongye-2, Danfei in different seasons as test materials, were
made into green tea, white tea and black tea. And we assessed the suitability of purple tea varieties (lines) by tea quality
analysis and sensory evaluation. The results showed that the contents of physical and chemical contents were higher in
green teas and white teas than in black teas. The green teas had the highest physical and chemical contents, which had the
average content of 4.24% to 4.69% in soluble sugar in three seasons; while the black teas were 3.54% to 3.96%. Amino acid
contents in white teas were higher than in green teas and black teas, which was above 3.40% in white tea; while in black tea
and green tea amino acid contents were about 3%. Green teas made with purple tea had the highest content of anthocyanins
in summer, second in autumn and lowest in spring. Anthocyanin contents in green teas were 0.086% to 0.115% in summer.
In addition to the trace anthocyanins detected in spring white tea, neither white tea nor black tea were detected with
anthocyanins in different seasons. Sensory evaluation showed that the white teas made from the purple tea were rich in
elegant floral or fruit aroma, with sweet and mellow tastes; the black tea had the characteristics of rich sweetness aroma,
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sweet and fresh taste; and the green tea retained more quality components, and had reddish violet soup color. Therefore,

purple tea was more suitable to be made into black tea and white tea; and green tea could be popularized as a new special

tea drink. This study provides a theoretical and practical basis for the further use of purple tea.

Key words: purple tea; processing suitability; quality components; sensory evaluation; catechin; anthocyanin
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Fig.1 Tea varieties/lines used in this study
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Table 1  Analysis of physical and chemical composition in fresh tea leaves in different seasons (% dry weight)
R 3 KEY KZW AHR AR Wik

= 41.98+1.93 30.15+0.72 3.37+0.03 3.94+0.03 3.28+0.22
T LR () = 49.88+1.41 31.92+0.50 2.55+0.02 4.50+0.01 2.5440.25
% 42.75+0.74 30.67+0.45 2.44+0.05 3.79+0.01 3.19+0.01

=V AR 44.87 3091 2.79 4.08 3.00
# 43.83+1.29 34.15+0.64 2.76+0.09 4.21+0.01 2.68+0.12
e = 42.19+1.08 38.56+0.02 2.02+0.10 5.43+0.06 2.2340.16
778 48.68+1.75 38.77+0.26 2.61+0.10 4.32+0.02 2.46+0.17

=2V AR 449 37.16" 2.46 4.65 246
& 44.62+1.86 35.66+0.40 2.59+0.19 4.27+0.01 2.45+0.17
S = 44.52+0.84 37.66+0.20 1.45+0.08 5.05+0.03 2.3+0.06
773 45.90+1.75 39.51+0.13 2.18+0.11 4.51+0.02 2.55+0.25

=RV EE 45.01 37.61 2.07" 4.61 243"
& 33.60+1.58 36.72+0.02 3.24+0.06 5.56+0.05 2.83+0.57
. g2 37.72+1.78 35.02+0.32 2.38+0.08 4.19+0.05 2.33+0.08
% 39.71£0.92 32.15+0.37 2.65+0.05 3.76+0.01 1.82+0.05

=R E R 37.01° 34.63° 2.76 4.5 233

TE: DA EER A FAELSD |, #3050 IR HA = Z P4 k22 57 .35 (P<0.05) .
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Table 2 Analysis of physical and chemical composition in green tea, white tea and black tea of
different seasons (% dry weight)

e N KEHY RE AR A Ul

= 41.80+1.22 26.46+0.94 3.54+0.03 3.9840.07 3.66+0.05

ERAWIRGE > S "2 44.87+0.91 31.05+0.53 3.3120.10 4.00+0.01 3.37+0.01
77 43.1243.83 30.75+0.09 2.91+0.01 3.19+0.21 3.50+0.08

H 39.26+1.01 22.83+0.38 4.05+0.10 3.5240.05 3.75+0.22

ERAWIREIEP S "2 39.96+0.44 28.44+0.75 3.99+0.08 3.70+0.11 3.60+0.05
78 36.96+1.70 23.74+0.2 3.33+0.04 2.75+0.12 4.15+0.01

Zes 31.05+0.50 13.78+0.38 3.34+0.07 3.110.03 3.5340.11

ECAWIREZAR S =2 36.01+0.80 19.06+0.34 3.35+0.08 3.48+0.07 3.20+0.09
78 33.19+0.66 17.57+0.41 2.94+0.07 2.66+0.12 3.5540.51

Zes 42.53+1.81 33.53+1.13 3.18+1.13 3.91+0.09 2.89+0.11

FARURESEE 2N 2 45.83+1.06 34.45+0.32 2.97+0.32 5.39+0.06 2.85+0.01
78 49.35+1.08 39.87+0.55 2.93+0.55 4.76+0.13 3.02+0.21

# 40.59+0.59 29.78+0.31 3.9440.31 4.08+0.07 3.07+0.06

AR RSP S =) 41.56+0.34 30.35+0.63 3.52+0.63 4.61+0.03 2.85+0.04
k 42.68+0.33 33.54+0.47 3.40+0.47 4.22+0.05 2.53+0.32

# 31.37+0.69 17.91+0.48 3.70+0.48 3.65+0.08 2.87+0.04

AN EEZAP S 2 34.41+1.00 19.96+0.03 2.5140.03 4.04+0.08 2.5140.03
#* 36.96+0.22 23.32+0.34 2.72+0.34 4.19+0.06 2.29+0.25

# 43.48+0.66 33.98+0.96 2.96+0.06 4.01+0.02 2.84+0.01

AR WASES 2N 2 45.65+0.77 36.81+0.89 2.66+0.05 4.94+0.12 2.79+0.01
78 47.39+0.65 37.95+0.59 2.83+0.03 5.00+0.09 2.98+0.01

# 37.95+0.36 29.24+0.55 4.03+0.06 3.62+0.04 2.81+0.08

225 [ AS =2 39.83+0.46 28.67+0.30 3.17+0.07 4.56+0.03 2.88+0.11
73 40.87+0.58 31.38+0.49 3.26+0.03 4.43+0.28 2.66+0.18

# 33.57+0.58 17.75+0.39 3.89+0.02 3.21+0.06 2.68+0.11
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FHRgkAE "2 46.17+0.22 38.48+0.22 2.58+0.05 5.47+0.13 2.76+0.01
773 44.86+1.57 33.08+0.25 3.16+0.06 3.36+0.06 2.42+0.31

= 41.88+0.45 31.57+0.75 4.03+0.09 3.79+0.04 3.1140.15

FHEEZE "2 37.58+1.30 28.15+0.83 2.82:+0.09 4.27+0.04 2.56+0.12
k 39.86+0.45 27.65+0.62 3.36+0.07 3.26+0.06 2.04+0.17

7 34.48+0.15 20.22+0.65 3.37+0.04 3.24+0.17 2.84+0.08

FHLa % "2 37.08+1.34 21.65+0.76 2.68+0.05 4.2140.40 2.42+0.11
7.3 41.67+1.57 20.62£0.21 2.92+0.06 3.19+0.03 1.89+0.33
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LA R B T ALY, BLRHER T S 2 E
I R AL

FEHN, M — JLZAE AR E, GC. GCG TE£
ALl R S AR R A S . EGCG ZE il
FUZRASTh o fe i, SLAN IR . 3R 3 FNak 4 XT bk
PR, 4T 48 225 EGCG & & W B AR T 254 & 05 1
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Table 3 Compositions and contents of catechins in fresh tea leaves during different seasons (% dry weight)

Rl (R ) = GC EGC C EC EGCG GCG ECG CcG AR AR
e 0.66+0.04  2.40+0.18  1.12£0.07  1.69+0.11  8.68+0.27  1.42+0.08  3.46£0.09  0.93£0.04  20.36+0.79
o =2 0.93+0.16  1.96+0.33  1.36£025  1.52+030  7.58+0.60  1.44+0.14  3.00£024  0.91+0.06  18.70+1.99
% 0.96+0.01  2.90+0.01  226£0.06  2.93+0.01  8.60+0.02  1.16+0.01  428+0.02  0.93+0.12  24.02+0.16
=T 0.85£0.16 2424045  1.58+0.54  2.05+0.69  829+0.63  1.34+0.16  3.58+0.12  0.92+0.03  21.03+0.98
# 0.53+0.05  1.86+0.16  1.08+0.11  1.84+020  7.85+0.35  1.14+0.05  4.50£023  0.96+0.08  19.76+1.08
e = 0.48+0.05  1.46+0.17  0.97+0.12  1.61+0.23  6.82+0.44  0.69+0.13  4.07£032  0.82+0.05  16.92+1.44
778 0.5240.05  1.7120.18  1.09+0.13  1.75+0.21  7.03+0.44  0.81+0.07  424+032  0.88+0.11  18.03+1.33
=Y 0.5120.057  1.6840.23  1.05£0.12 173021  7.23+0.59  0.88+022 4274032  0.89+0.09  18.27+1.67
B 0.54+0.07  2.20+025  1.07+0.13  2.08+0.34  8.00£0.26  0.99+0.16  4.52+0.17  0.95+0.04  20.35+1.33
e = 0.50£0.01  1.55+0.05  1.06£0.04  1.68+0.06  7.31+0.13  0.78+0.02  4.41£0.09  0.96+0.06  18.25+0.44
773 0.48+0.04  1.59+0.16  0.93£0.10  1.60+0.19  8.51+0.57  0.96+0.08  531£0.42  0.89+0.31  20.27+1.77
= 05140.057 1784035 1.02£0.11  1.79+0.30  7.94+0.62  0.91£0.13  4.75:0.49*  0.93+0.16  19.62+1.53
& 0.58+0.19  1.85+0.18  0.37+0.01  0.85+0.17  8.20+0.80  1.17+0.36  222+0.07  0.59+0.03  15.83+1.22
S g2 0.56+0.09  1.46+0.28  0.22+£0.03  0.54+0.10  9.14+1.20  1.20+0.240  1.92+0.22  0.55+0.04  15.59+1.51
L7 0.56+0.04  1.08+0.08  0.26+0.02  0.20+0.14  7.08£0.16  0.77+0.02  1.95+0.04  0.60+0.11 12.5+0.38
=P 05720117 1.46£0.37°  0.28+0.07°  0.53+0.31°  8.14+1.15  1.05£0.30  2.03+0.18  0.58£0.06"  14.64+1.88"

e R Y] 50 IR = Z o T2 B AR i T 22 57 (P<0.05) ; ** s 5% BRAE AR 1o 3 25 57+ (P<0.01)
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Table 4 Catechins components and contents in processed teas during different seasons (% dry weight)
Ak &= GC EGC c EC EGCG GCG ECG CG 8y =R AT
A 0.7940.04 120+0.13 1.33£0.01 1.69+0.17 5.31£0.64 1.56+0.17 2.94404 1.06+0.10 15.88+1.24
SAILVTEAS H 1442002 0.72£0.03  2.13+0.03  239+0.04 7.05+0.03 2.23+0.01 4.07+0.02 1.66+0.01 21.69+0.02 21.19
B 0.96+0.08 3.05£025 2.06£021 2.57£0.26 8.81£0.33 1.61+0.05 5.50+0.15 1.17+0.03 25.73+1.36
032000 0.79£0.36 0.58+0.00 0.68+0.01 3.57+0.16 1.00£0.06 2.59+0.13 0.86=0.04 10.39+0.75
LIS IE H 036£0.00 0.64+0.03 0.70+0.00 0.66+0.01 3.61£0.02 0.97+0.01 2.99+0.04 0.85£0.07 10.78=0.13 10.25
B 023+0.01  0.91£0.09 0.51£0.02 0.69£0.16 3.63£0.16 0.42+0.02 2.58+0.18 0.61£0.02  9.58+0.09
H - 0.83+0.16 - 0.18+0.02  0.54+0.03 - 0.79+0.02 0.41+0.00  2.75+0.19
ROANFOHE B - 0.8740.00 0.30+0.00 0.32+0.01  0.63+0.01 - 1.17£0.04 0.44+0.00  3.73+0.04 3.38
78 - 1.01£0.13  0.34+0.05 0.42+0.07 0.34+0.05 - 1.11£0.12  0.43£0.01  3.65+0.40
F052£0.02 1.58£0.94 1.19£0.05 3.29£0.23 5.92+0.72 0.87+0.07 4.17+0.49 0.90£0.06 18.44+0.86
1552 H o 0.68+0.01  0.54+0.06 1.58+0.02 3.24+0.22 4.36+0.02 1.00+0.03 5.00+0.12 1.29+0.05 17.69+0.09 19.18
B 0.55+0.07 1.8240.24 1.03£0.15 1.76£0.27 7.94+122 1.36+0.21 5.77+0.80 1.19+0.13 21.42+3.10
£ 026£0.00 1.1120.03 0.62£0.00 1.16£0.06 3.71+0.08 0.78+0.02 3.94+0.10 0.98+0.02 12.56+0.12
1S EE 2 0214001 0.39+0.05  0.39£0.01  0.69+£0.25 1.96+0.07 0.28+0.01 3.11+0.14 0.71£0.02  7.74+0.06 9.50
K 0.18+0.01  0.72+0.05 0.20£0.02 0.41£0.07 2.81£0.23 0.34+0.03 2.93+0.20 0.60+0.02  8.19+0.55
# - 0.9740.01 0.18+0.00 0.25+0.01 0.68+0.00 0.11£0.03 1.11£0.00 0.43+0.00 3.73+0.03
a1easx H - 0.63£0.02  0.18+0.00 0.32+0.04 0.48+0.04 - 1.25+0.05 0.4240.00 3.28+0.06 3.80
k - 0.7540.13  0.16+0.02 0.45£0.07 0.44£0.02 0.44£0.02 1.71£0.09 0.43+0.01  4.38+0.33
A 053001 1.13£0.02 1.2240.02 2.53£0.01 6.94£0.04 1.16+0.03 53+0.03 1.12+0.01 19.930.02
M558 H 066£0.01 0.70£0.01 1.49+0.02 2.89+0.32 4.83+0.05 0.08+0.01 5.02£0.02 1.38+0.01 17.05+0.37 18.93
B 054002 1.8940.02 1.06+0.04 2.03:0.01 6.82+0.02 0.99+0.01 5.48£0.00 1.01+0.01 19.82:+0.03
A 027000 0.94+0.01 0.17+0.00 0.25£0.00 3.37£0.01 0.80£0.00 4.12+0.01 1.01+0.00 10.93+0.03
AM25HA H 0 02000 028:0.00 0.36+0.00 0.17+0.00 1.73£0.02 0.36£0.00 3.36£0.04 0.76+0.01  7.22+0.07 8.85
B 0.18+0.01 0.60+0.03 0.26£0.02 0.46£0.04 239+0.14 0.32+0.02 3.54+020 0.66+0.02 8.41+0.46
# - 0.93+0.01 0.17+0.00 0.26£0.01 0.67+0.01 0.11£0.02 1.12+£0.03 0.42+0.00  3.68+0.04
amsasx B - 0.67+0.01  0.23£0.00 0.36£0.01  0.52:0.00 - 1.4140.01  0.43£0.00  3.62+0.02 4.08
73 - 0.8+0.08  0.26£0.00 0.62+0.02 0.62£0.03 0.62+£0.03 2.17+0.12 0.46+0.01  4.93+0.25
A 071003  1.5£0.02  0.30£0.01 0.93£0.01 8.91+0.01 1.91+0.02 234+0.00 0.71+0.01 17.31+0.04
FHgkAE B 1.05+0.05 1.94+0.07 0.45£0.02 0.68+0.08 7.58+0.19 1.64+0.08 2.62+0.09 0.78+0.03 16.74+0.19 16.49
B 0.74+0.13  1.53+0.27 0.34£0.06 0.5£0.11 7.53+£0.16 1.42+0.19 2.69+0.29 0.66+0.04 15.41+0.98
0311001 0.66+0.02 0.15£0.00 0.14+£0.02 5.48+0.17 1.13+0.02 1.96+0.04 0.61+0.01 10.44+0.27
FHEAZ B 0242001 0.47+0.05 0.11£0.00 0.15£0.05 2.70£0.08 0.42+0.01 1.5740.04 0.50+0.01  6.16+0.04 7.55
B 02240.02  0.32+0.04 0.08£0.01 0.02£0.02 2.85£0.20 0.48+£0.03 1.57+0.05 0.51+0.00  6.05+0.34
= - 0.38+0.05 - 0.09+0.07 0.83x0.14 0.11£0.00 1.04£0.10 0.41£0.01  2.86+0.13
RN/ AN "2 - - 0.15£0.00 0.15+0.05 0.78+0.00 0.10£0.00 1.25+0.00 0.42+0.00 2.85+0.01 2.81
k - 0.30£0.01  0.09£0.02 0.09£0.04 0.58+0.13 0.10+0.00 1.16£0.10 0.41£0.00  2.73%0.30
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Table 5 Anthocyanins contents in fresh tea leaves and

processed teas during different seasons (% dry weight)

AR F fg i (S M4 FAR S
# 0.14+0.00  0.012+0.001 -
» . "5 0.18+0.01  0.010+0.000 - -
Yeg )L
#k 0.14+£0.01  0.007+0.001 - -
=27 0.15340.01 0.097+0.001 - -
# 1.46+0.05 0.045+0.000 0.006+0.001 -
52 2.1740.01  0.115+0.002 - -
15
Fk 2.62+0.01  0.099+0.003 - -
=27 2.08340.01  0.086+0.001  0.002+0.000  —
H 1.26£0.01  0.059+0.001  0.002+0.001 -
52 2.37+0.01  0.109+0.000 - -
2125
#k 2.07+0.02  0.084+0.002 - -
=Z=FH 1.9040.02  0.084+0.000 0.0006+£0.000  —
H 231£0.03 0.080+0.001 0.030+0.002 -
=1
) 1.68+0.00  0.086+0.006 - -
FHE
779 1.58+0.00  0.084+0.006 - -
‘T 1.857£0.02  0.083+£0.001  0.010£0.000  —
B, iFRIZER, KR BRI 2 Wy & i, B R, il
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1 S RAILLI 2 SER 2R I RECER, PHICSR IR T RARIR o
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ARSI (R 7. 18] 3).
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SO, 00 1S 2ot 2 S E SRR, PG S
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Table 6 Results of sensory evaluation to black teas from different seasons
mfr(R) ESSi] SN it B R e Bar
# FREE . LW R, e HERIA AR FHEE, 98 AR S 95
LIS 1 FREL . LW RELL, W JERE R ZIH FR 90
78 FREES . WS o, W5 HERE W IR TR FREL, Wtk 88
= FREL GRS R, e I AR FHEREESE LR SR B 92
Zrmt 15 2 FREH GRE e R, e Ll SN T B MR EANE 89
7e FREL R W2 2, WIS ik W IR ESAR N 87
# FREL BB WEE Rar, Wise I HA FHms, &9 FAGNE R/ 92
Zrm2% 1 FREL BB WE2 R B R HHR . AE R A WSV AN LT 89
k KRB R WS RLL, B fikeS IR B AR - FAC N 8T 87
# FREL ERE R, W5 TERFHBRAT s 1< LN EAN L7 93
FHE - FREL ERLE i N LR AR A AN LI 92
Tk SRRELS DR e R Wl R HAR HifieE | E AR 90
KT AFZETHIREHIPLR
Table 7 Results of sensory evaluation to green teas from different seasons
A (R) M vt B Wk Ly bs¥ix
# FRBLS B, a2 SR, s & R o, R 91
WL B2 FRBLS g, 22 LMD B WREL LiE 88
7e KRB kR E 2 Higgk, Wlse HEWALE RIR LiE 87
# BB, EREANIK, A2 IRAE W5 R fif A SN 93
21 1 FRAREL, BN, W W%, W5t B R E LR 89
7e SRR R 88 WisE B TR AR Sk 88
# FEREL CERK, RELE Wise AR fif HE E N 93
2% = ARG BN, W I8 Bt B RAUS E20) 89
Tk KRB W% B B TRIRTE as 89
g SRR SR WA 5 W5 AT R fit JETHE WV SR B 94
FH - R REREE IRELEE . Bt A AT fit JEH TR 4 91
78 RREY WEREZ e B HH . & BEFE, SR BRI gk 91
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Table 8 Results of sensory evaluation to white teas from different seasons

A () B SN 7Rl TR AUS s B
& FERBL RS e, Pl T WA HeAr A [ s ERMEATLLIN 92
RIS =2 FRBL W, 2 g, Wse W PSR 8 = A0 TR FRE 90
T FRBL W, 22 R, Wise THE bR B S AT Hi 91
& FRBL IR 2 A WIS 2 IR AR B AR 3 93
A NE=s = FRBEL KR AR L5 WI5E TR T FURH 2 FAR ] 90
ZiA FREL BmBEE R, Wise TR e BT A 92
& RGP 2 AEME A, W5 UL 2AEAT WA a5 93
I "2 FRBEL KR A, Wit AL UAR AR 2 ARz} 90
s FRRELE B2 R, W5 R e T Y A B 5 AR 7} 92
g FREL R HYE 5 AERFUAL AER A AT AT 38 li% 94
FHE "2 e AR ITARE TREME S W5 LR AL B R % 92
78 FREL PR AE 5 W5 AR AR IR | P U a5 93

B2 AREEFCR)HFRLE R
Fig.2 Photos of spring black tea soup in different
varieties (lines)
TE: WZEBIG R R BELT L2025 40 1 B2k aant 2 5
LIAMPHICAT AR

3 ARFlEF (R FERERH IR A

Fig.3 Photos of spring green tea soup in different
varieties (lines)
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Fig.4 Photos of spring white tea soup in different
varieties (lines)
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