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Abstract: In this study, the fresh leaves of the Yunnan large-leaf species were taken as the material, the aroma characteristics and
components of Yunnan black teas subjected to seven different withering processes were analyzed by sensory evaluation and electronic nose
technique. The electronic nose analysis showed that the total contribution rates were 98.423% for the dry tea aroma, 99.948% for the tea soup
aroma, and 99.948% for the leaf base aroma in the principal component analysis (PCA), with the dry tea aroma being more useful for
distinguishing Yunnan black teas subjected to different withering processes compared with the tea soup aroma and leaf base aroma. In the sensor
differential contribution analysis (loadings analysis), W1S (methyl group), W1C (aromatic components, benzene), W2S (alcohols, aldehydes
and ketones) and W5S (nitrogen oxides) played major roles in the aroma differentiation of black tea, and they may be the main components
causing the aroma differences of Yunnan black teas subjected to different withering processes. The results of the sensory evaluation showed that
the WM? large-leaf Yunnan black tea (natural withering indoors, 24 h, 17 ‘C2 °C, relative humidity 70%=5%, leaf thickness 2 cm) had the best
overall sensory quality with an orange-red bright soup color, sweet and rich aroma, mellow taste and floral and fruit aromas.
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Table 1 Withering model

FAFX  FAENEM FRRE/IC FRAF X Fert B Elom & & &z
wM1 3 28 BN 2 FAM
WM?2 5 2382 #1088 1 h AniSiz K 20 min 2 FAM
WM3 12 1742 £1% 1 h & BF UK, 30 min 2 FIRAM
22 C3H R,
WM4 15 17~22 ZRA 2N, 2 FIRAM
o 7 Ve
17 ‘C%# 13h X
e
22 °CH*% A
WM5 15 17~22 EA 2N, 2 FAM
17 ‘C%A 13h
WM6 18 25 70%45% 2 iR IRIEA
WM7 24 1742 70%45% 2 £R

122 SRREFIT

8 GBIT 23776-2018 (@ e givE i)
TeAReE RS, PR 3 g AL E TR, vE
N\ 150 mL 57K, i 5 min 5 ESR 7, KR
BT H M. X L RAFMEE HEEZENIME.
. BRS BERFI TR, XS R A
25%. 10%. 25%. 30%. 10%1%,

1.23 @& F &

KA 7E 100 mL HERIRHBONFRELT) 1 g ik
TR, RS EHKCE 45 min AT TR E S A
ZJa AR AN 50 mL K, PR 54 28 [ 4R
PR T A& SR R e, %, 3T
MHEA SR A TIRVNEZE, B MEREE 3 K.
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Table 2 PEN3 sensor name and performance description
AR5 ERELAR NEX 1 i:Re

S1 W1C FARS RER B
S2 WS5S i RASAH AR R AL

S3 W3C xt A BERHK
sS4 WeS PIE I 78

S5 W5C IR A A R A
S6 W1s xt A K R AL

S7 W1w sTERAL A R AL

S8 W2S BRI, BRERE R A

S9 w2w XA RA AAFAA) XA
S10 W3S SRR R BX
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Table 3 Sensory evaluation results of Yunnan black tea in different withering processes

KA SN (25%) HE (10%) A (25%) A (30%) R (10%)

% i#iE #y R S w5 Aa 0 wE BH wE e
WML fkikss, #isE 93 hkE 79 #wAK 90 Bk 75 Je#AT S 95  85.65
WM2 &&iss, ##bE 93 hirkE 85 ik 82 BR 89 Je#A 3 95 8845
WM3  fkikss, #iseE 93 aeE 95 5. H#E 89 BR 89 Je#AT S 95 91.20
WM4  fkikss, #isE 93 ¥eLelE 95 W 85 BEERER 92 Je#A 3 95 9110
WM5  fkikss, #isE 93 ¥EE 90 ShiE* 79 Bk 83 Je#AT S 95  86.40
WM6 &&Het, #ibZE 93 HLRE 75 ShE 75 MkmE 73 fesch 3 95 80.90
WM7 &&iss, #eE 93 Pl 95 AR 95 sEkEZE 95 JE#ATE 95 9450
22 % HAMF (PCA) = gl

g G o &>

% 0.02f @WM4 é_ 22} 7W 3

= o0l WS S o ———

2 0.00 F @ WM6 2 261
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Fig.1 PCA analysis
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WM4, WMS FI WM7 (8 I, A
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2.53%, ETTIHRF A 99.95%, AT PCA st
2R, WM2. WM4 Fil WM7 (& SAFAEE &5
WM5 FI WM6 &L EEEIT . 7T 0L, HLF-5 PCA
éj\ffﬁ$%'§f§/ﬁi§c%%%§%$ﬂ A REEE AP X 7 TT
LA A HAMBT RIS & R E BT
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Table 4 Differentiation of PCA analysis of Yunnan black tea
with different withering processes (dry tea method)
WM1 WM2 WM3 WM4 WM5 WM6 WM7

WM1 099 097 099 097 090 097
WM2  0.99 097 099 098 098 0.99
WM3 097 0.97 097 09 091 094
WM4 099 099 097 099 09 093
WM5 097 098 096 0.99 0.93 098
WM6 090 098 091 095 093 0.93

WM7 097 099 094 093 098 093
%5 FNEEATIZRELIZ PCA PR NE (FKFESR)
Table 5 Differentiation of PCA analysis of Yunnan black tea

with different withering processes (tea soup method)

wM1l WM2 WM3 WM4 WM5 WM6 WM7

WM1 083 081 093 093 095 093
WM2 0.83 034 077 066 091 0.73
WM3 081 034 086 083 093 0.85
WM4 093 077 0.86 033 078 014
WM5 093 066 083 033 086 0.13
WM6 095 091 093 078 0.86 0.83

WM7 093 073 085 014 013 0.3
* 6 FNEEATZ LA PCA DX NE (MHKEES)
Table 6 Differentiation of PCA analysis of Yunnan black tea

with different withering processes (brewed leaf method)
WM1 WM2 WM3 WM4 WM5 WM6 WM7

WM1 070 09 071 087 080 073
WM2  0.70 046 004 072 064 005
WM3 090 046 058 054 047 030
WM4 071 004 0.58 075 066 0.12
WM5 087 072 054 0.75 0.03 067
WM6 080 064 047 066 0.03 0.59

WM7 073 005 030 012 067 0.59
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Fig.3 Loadings analysis of aroma components of dried black tea
made by different withering processes
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Fig.4 LDA analysis of aroma components of dried black tea
made by different withering processes
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