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ABSTRACT: Objective To study the suitability of purple bud post-fermented Pu-erh tea of large-leaved specific

varieties and the pattern of quality changes during the fermentation process. Methods Using purple bud sun-dried
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green tea as raw material, the quality changes in the pile-fermentation process of purple bud post-fermented Pu-erh
tea were studied by gas chromatography-mass spectrometry (GC-MS), electronic nose, color difference analysis
combined with the sensory evaluation method. Results A total of 28 aroma substances in 6 categories were
identified in the purple bud sun-dried green tea and 46 kinds of aroma substances in 9 categories were identified in
the out-of-pile samples of purple buds, and the Loading analysis showed that 5 out of 10 sensors (R8, R6, R10, R7
and R9) responded significantly to the aroma of tea leaves and contributed the most to the differentiation, indicating
that the aroma substances in post-fermented Pu-erh tea made from purple buds were abundant. With the increase of
the fermentation sequence, the values of L” and AL showed an overall decreasing trend, a” and Aa showed an overall
increasing trend, »” and Ab increased and then decreased with the increase of the fermentation sequence, indicating
that as the fermentation progresses, the brightness of the tea soup decreased and the tea soup became redder and
darker, which was consistent with the sensory evaluation. The content of total catechins, tea polyphenols and amino
acids tended to decrease with the process of pile-fermentation and the content of amino acids and tea polyphenols in
the out-of-pile samples was lower than that of sun-dried raw materials (P<0.05), while the content of water extract
was higher than that of sun-dried raw materials (P<0.05), and the variation in caffeine content of each turned
sample was also not significant (P>0.05). The results of the sensory evaluation showed that the soup color of the
purple buds from the pile was brown-red and bright, the aroma was aging, woody and sweet, and the taste was
sweet mellow and smooth. Conclusion The aroma of the purple bud post-fermented Pu-erh tea is rich and the
quality characteristics conforms to the national standard for Pu-erh tea, that is, the purple bud tea was suitable for
post-fermented Pu-erh tea.
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% JLZE % (epicatechin, EC, 0.103 mg/mL), FEEFILEZE
(epigallocatechin, EGC, 0.116 mg/mL), FJILF R TR
fif (epicatechin gallate, ECG, 0.108 mg/mL), FHETILA
E % & TBRNE (epigallocatechin gallate, EGCG, 1.08 mg/mL)
XiF B 5 (3 M7 46, 1% Dr.Ehrenstorfer 23 A)).
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(= E AP B A R FD); PEN3 #5075 (T8 ]
Airsens ZAH]); CP313 HLF/Hr KT-[0.001 g, HEHT{NAR
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21.d); ZY4: 554 BI(KREE 28 d); ZY5: 45 5 BI(KEZ 35 d); ZY6:

55 6 BICKTE 42 d); ZY HiHE: TFHEHEmT
UCRHAERTERCRE, AT, e487Rm .
132 GC-MS »#t

HEBFRIUEHFE 50.0 g, KA FE B T[] 2% 15 A5
WM, F30mL “S e E 3 h A BURWSE £ 1.0 mL,
it GC-MS #illl . GC-MS 415 B 2 BRSCHR[17]. Hh GC-MS
S ATAR B A BT IS ECE £ ALAE NIST 2011 AR RS R i e
R, G551 388 (retention index, RI)FI{R B8 i 6] X422 % 1
BN AT RE MRS, g R T RS — 3 A5 454 ke i 4
AR AR 5
133 &FFoH

MSEIHE] 60 s, FEIRAARITE] 10 s; FEAERITE 5 s;
PR 300 mL/min; JEVEETE 200 s, P 45 s, i fRT
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Table 1 Relative content of aroma components of purple bud sundried green tea during the pile-fermentation (%)
i AHXT A
AR ZY1 ZY2 ZY3 ZY4 7Y5 7Y6 ZY HHE
L -2-C e - 0.39 - - - - - -
R R - 0.83 0.3 1.08 1.02 0.97 1.21 1.39
1EC 0.6 1.38 0.72 1.27 0.42 0.58 0.58 0.77
LM - 2.59 3.8 6.09 4.58 4.54 4.81 5.19
T - - - - 0.34 0.62 0.62 -
M2 B-FR RIS 0.45 036 019 021 . . 0.41 0.55
PR 0.28 - - - - - - -
B R - - - - - - - 0.82
ewid it 0.69 0.77 0.39 0.29 0.3 0.29 0.37 0.73
2-EL I - - - 0.33 - 0.4 0.24 0.51
e - 0.29 - 0.91 0.81 3.36 1.5 1.35
S B 0.6 - 0.65 - 1.57 1.45 1.08 1.22
Jit S A - - 0.89 - - - - -
7% - - - - 1.22 - - -
JFREEE A 1 12 0.75 1.8 3.44 1.48 1.65 2.32 1.82
TR AT 2.04 1.87 2.68 3.48 2.23 2.68 3.98 3.45
I R 18.48 15.78 13.64 9.94 1.68 2.92 2.03 2.26
2,6- I ILIR O 1.52 0.8 - 1.39 - - 0.32 -
Jy A AL 0.85 0.43 1.69 1.41 1.12 1.44 2.18 1.76
e ATV 1.97 1.31 3.33 3.15 3.27 4.15 6.9 6.11
- K 7.79 0.57  14.89 16.92 16.92 14.65 17.31 6.69
liwid i 0.24 0.77 0.18 0.15 - - 0.12 -
REAE AN - 0.14 - - - - - -
a-FATH B 4.99 4.07 4.61 3.72 2.6 3.1 4.03 3.93
1-2F45-3- 1% - 0.32 - - - - - -
Ty 0.18 2.1 0.12 - - 0.12 0.12 0.45
B AR 0.43 - - - - - - -
iEENIT] - 0.88 - - - - - 0.2
pitiE 28.78 38.63 20.94 13.62 10.26 8.17 3.89 4.67
2,2,6- = ELFF LI 0.21 0.21 0.14 - - - - -
AE - 0.11 - - 0.47 0.7 0.78 0.43
il 4-F2 FL-6- H FE-2- ML g il - 0.48 - - - - - -
a-4£ % il - 0.23 - - - 0.11 0.17 0.24
BT 1.96 2.01 0.89 1.1 0.72 0.99 1.32 1.32
A il - 0.61 - - 0.7 1.16 1.25 1.6
BB WS N - 0.35 - - - - - -
LI 45 e ) - 0.27 - - - - - 1.08
2% PP L L 6 - - - - 0.35 - - -
2-FA JE-3-FR HE -4- ML e P - - - - 0.62 - - -
K- - 0.29 - - - - - -
W Je ZE TN - - 0.09 - 1.02 0.39 0.27 0.31
AEL PR 2.32 1.94 1.88 1.65 1.35 1.5 1 0.87
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P A AHXT
7Y Wi ZY1 ZY2 ZY3 ZY4 ZY5 7Y6 ZY i
FR LA A 2 F i - - - - 0.25 - - 0.28
AR N e 3.75 3.52 2.61 2.46 2.48 427 3.24 4.43
s 1 H 1.05 0.41 1.98 2.58 2.05 1.06 0.45 0.25
AR R T R 0.38 0.38 0.33 0.27 0.4 0.44 0.3 1.29
(IS AROR _HR R T iR 0.22 1.32 - - - - - 1.36
BOR R Tl - - - - - 0.2 - -
M R 0.9 0.13 1.72 1.34 2.24 1.29 0.5 1.1
DA R 434 0.51 8.62 9.12 9.16 5.52 1.89 -
R R 2, B - - 0.75 - - - 0.47
ATEmS - - - 0.3 - - .
(H)-FrB s 0.39 0.34 0.31 0.13 - 0.17 0.14 0.2
(H)-E I - - 0.55 - - - -
e - - - - - 0.28 - -
3- eI - - - - - - 0.17 -
B - 0.36 - - - - -
s o-JR N - - - - - - - 0.35
ez 4 LM - - - - - - 0.31 -
% - - - 0.26 - - -
Lk - - 0.17 - 0.11 0.15 -
B - 1.01 - - - 0.47 -
RIVAY - - - - - - -
RWAY - 0.37 - - 0.14 - -
%8 - - - - - - - 0.23
2,6-— AR B - - - - - - - 0.63
[0S i< - - - 4.6 - - -
2K ik - - - - - 0.62 - -
1,2,3- = H ALK - 0.34 0.76 1.91 5.39 5.78 11.58 14.61
1,2,4- = H ALK - - - - 1.31 1.66 2.32 2.88
1,2,3,4- DY F A 08 - - - - 0.15 0.22 0.41 0.73
s 1,2-#?%%711‘: - - - - 2.67 2.45 5.49 4.87
2-1F SRk IR - 0.33 0.21 - - - -
2- 3 0k R - - - 0.26 - - - -
1,2- A -4- 2 B OR - - - - 0.42 0.29 0.91 1.1
3,4,5- = H A SLHOR - 0.17 - - 0.28 0.3 0.44 0.6
S RILAY) N-&%ﬁfﬂgyﬂzﬂ‘ﬁ - 0.35 - - 1.68 1.92 - 0.59
b 0.46 2.07 0.32 0.19 5.03 7.64 3.34 3.94
T uER - - - - 3.71 - -
K ‘ +/\Fﬁi )} - - - - 0.34 - - -
M /Bl -9- s - - - - - - 0.51 -
FRA 2 - - - - 0.43 0.81 - 0.44
ik 28 46 33 31 42 43 42 46
&t EEGU 87.07 93.14 91.83 93.57 93.29 90.79 90.81 90.07

T SRR AR

22 AEFARAEMEBESETFESH

S G R 3 RlIOR IR UR A A6
() 3 AT E A Bk 1 RBAEUEST PCA 43 (HL
55~57 s ARG 5), SRR IR, T2RE
R T G B A R XA TR, TR e FH 1 A0 A A [ ¢ T
MrBEASFE A Ao T AR R AL L 7 B &5 AL IR AR 7

T=55~57 s WM N {EFH SPSS 22 B3 - (8 5 bR v
22, SAERSFAER 3 AVATECE i i 5 SR
HIBERI TR R T, SR 0E 2.

LIRS RN B, HHAMLIERART G/G, (AL,
R6 1] G/Gy B AIk, R10 1 G/GoFeiyo X8 LAk (2Rl )
BERMIFTE P, B SR P Rl 6 g PV 9T R W, 15I%
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N GGy (HIR R RI(BRALYZS), H2 ROICFES. B
PUBAL G ). RO(FASLSS), BRSSPI R RI(BRILDIZS)
FEIEERN GIG HEK, HUE: REAMAY) . ROCTEL.
AHGALEY), H3R 2 A, AW a2 AN F A EE
MBS RIRER 1 GIGy R K IE A RIO(KEEREE) . H
YO RICYERY . A2, XRILTE AN RIS
LRI BEAF R S, BRIk .

ME TR T UE H, 28R ZERE R BER BLiY Loading
St 10 MERGR A S AMERAF(RS, R6. R10, R7
A ROKT M F R R B 2, KA samkRig ok, Hfxd

B — AT TTRR R R KRR RT AR, 28 — EAlsy
TR IR AL RS R6. RS FI R10, MBI 9 S H
A WA R MR RO BRI IR SR, A 3 MG &
#H(R7. R2 Al ROMIXAF sk Rk, M EHREPT 10
A AS TR I 388 A543 19 5 TE A | PR ERE B BT 45 SR
R, B 4 MERPE(R6 RS R9 FI R7)Y X 4 sk A, fuf
E g PRI AR 18 NARFRIMBAY S0 AT A ASRE R 4
e iR, £ 2 MEREZEHR6. RT)HIX A STk R Rk,
X 0 B R o T B B, AT R R
B4 N JFURF IR M R BT S AR HE R .

R2 TRIBEHABENESERZESE GG E
Table 2 Conductivity G/G, values of each sensor in different pile-fermentation stages
AR ZY Wi ZY1 zZY2 ZY3 ZY4 ZY5 ZY6 ZY Wi
RI1 1.11£0.13®  1.13+0.01° 1.09+0.04° 1.12£0.01° 1.13+0.00° 1.10£0.00" 1.09+0.00° 1.11£0.01*°
R2  0.86+0.04°  0.88+0.03¢ 0.97+0.09* 0.96+0.00** 0.92+0.03%¢ 1.00+0.02° 0.98+0.01%° 0.89+0.01%
R3  1.07+0.01*  1.06+0.00° 1.02+0.02%¢ 1.02+0.01% 1.03+0.01% 1.01+0.00¢ 1.01+0.00¢ 1.05+0.01*°
R4 1.02+0.02°  1.01+0.01% 0.98+0.03% 0.97+0.01¢ 0.99+0.00% 1.05+0.02° 0.98+0.01% 1.01£0.01%
R5  1.03£0.01"  1.04+0.00" 1.03+0.01° 1.04+0.00" 1.04+0.00" 1.03+0.00° 1.03+0.00° 1.03+0.00°
R6  0.39+0.04"  0.40+0.02° 0.52+0.14° 0.40£0.03° 0.39+0.01" 0.46+0.02° 0.520.00° 0.43+0.03%
R7  0.76+0.05°  0.79+0.06% 1.10£0.11%° 1.21£0.12° 1.03+0.04° 1.12£0.07" 1.23£0.04° 0.89+0.01°
R8  0.64+0.05°  0.61+0.02° 0.71+0.14* 0.62+0.03 0.61+0.01° 0.69+0.01° 0.69+0.00° 0.65+0.03
R9  0.73+0.03%  0.76+0.02% 0.92+0.06" 0.94+0.04° 0.88+0.01° 0.91+0.03* 0.96+0.01° 0.80+0.01¢
RI10  1.17£0.08"  1.13+0.02" 1.17+0.10" 1.13+0.05° 1.134+0.00° 1.25+0.01° 1.17£0.01*° 1.16+0.03*
e Bl L bR I 2 30K, T IR,
05k REW2)m  wRre (wis) B, BILAR . R2WAERER S EESBHGE, K=
04| RIO(W3S.) HYE 2L, ZY MM ERRR . KW e aE
il 7Y Wi A BT FE T 70.6%. 58.8% (P<0.05), /KiZH
Prar BIINT 12.5% (P<0.05), ZI452FMiE BALER R
g 0.2 R4 (W6S) k2 (W50 RN 441%, B 5 EIMER, BT RERIH LR R
E 01 L BRI (WIC) EGCG #b, HAJLZEE(C.EGC.EC.ECG)T A MIAH, Y
S obws (wsc)m R (W30 ERIAR LS R ot HUERE ZY  GA SR B EE T
}H? 01 1L R0 (W) JER ZY W, N[R BEAE I MED 22 5 A8 i 25 (P>0.05) £1.
8 ool S IR B A VR T P S 2375 M 5
o3l LI 25 T A TR AT 0 75 45 7 0 K I ) RS 1 72 Ak
BB A R RRAR 322 5 LA R g Ak
) RTOVIV 560 a0 0 e 5 R R e P B
0 01 02 03 04 057 08  EIERRMERNEIRSBRENG L B Si0d KA X, S5
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Fig.l Loading analysis of tea samples
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Table 3 Chemical constituent content of Pu-erh tea during pile-fermentation (n=4, %)
sy i :
ZY Wi zZY1 7Y2 7Y4 ZY5 7Y6 ZY Hife
IR 4.83+0.04° 4.09+0.10° 3.45+0.21° 2.99+0.05¢ 2.1240.10° 1.57+0.01" 1.50+0.01° 1.4240.13f
RZW  26.60+£0.72°  25.87+0.41°  22.01+0.67°  19.70£0.66°  16.80+027°  11.63£0.35°  10.89+0.34°  10.96+0.53°
AKIZHY  30.00+1.28°  41.48+3.39°  33.86+£2.02°  39.35+1.13*  40.31+0.38"  36.61+0.52°  33.94+0.74°  33.75+0.41°
i i 1.22+0.08" 1.39+0.11° 1.45+0.13° 1.44+0.11° 1.38+0.11° 1.20+0.03° 1.42+0.08° 1.26+0.07°
GA 0.08+0.00¢ 0.93+0.05° 1.09+0.05° 0.97+0.06° 0.83+0.03¢ 0.61+0.01¢ 0.46+0.03° 0.33+0.05"
EGC 0.78+0.07° 0.79+0.06° 0.56+0.05° 0.21+0.02¢ 0.06+0.01¢
C 0.07+0.01* 0.05+0.00° 0.06+0.00° 0.03+0.00° 0.02+0.00¢
EC 0.4140.05° 0.4440.03" 0.3240.02° 0.15+0.01¢ 0.05+0.00° - -
EGCG 2.29+0.34° 1.05+0.16° 0.5140.03¢ 0.22+0.03¢ 0.09+0.01%  0.04+0.00®  0.01+0.01°
ECG 0.86+0.14° 0.39+0.06° 0.2240.02¢ 0.07+0.02¢ 0.04+0.02¢ - -
BILAE#E 4.41£0.59° 2.7340.30° 1.66+0.07° 0.69+0.08¢ 0.26+0.03¢ 0.04+0.00° 0.01+0.01¢
e -FRoR AR .
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Table 4 Color analysis of Pu-erh tea soup during pile-fermentation (n=3)
FE it 45 L a’ b AL Aa Ab AE
ZY Wi 86.63+0.03° 1.28+0.02¢ 27.74+0.02" —5.54+0.04° 2.7240.028 13.22+0.02" 14.59+0.03"
ZY1 87.51+0.01° 1.24+0.01" 28.65+0.018 ~4.67+0.01° 2.68+0.01" 14.13+0.01¢ 15.12+0.01¢
ZY2 86.79+0.02° 1.98+0.00" 29.76+0.02° ~5.39+0.02° 3.42+0.00" 15.23+0.01° 16.51+0.01°
7ZY3 81.55+0.03° 6.66+0.00° 44.62+0.03" -10.63+0.02" 8.10+0.00¢ 30.10+0.02° 32.93+0.01*
7Y4 80.56+0.01" 7.53£0.00° 43.76+0.01° ~11.61+0.01° 8.97+0.00° 29.23+0.01° 32.71£0.01°
ZY5 81.88+0.01¢ 6.04+0.01¢ 37.60+0.01¢ ~10.29+0.01¢ 7.48+0.01¢ 23.07+0.01° 26.35+0.01°
ZY6 80.95+0.012 6.68+0.01° 39.68+0.02° ~11.22+0.01" 8.1240.01° 25.1620.02° 28.7240.02°
ZY HiHE 81.16%0.00" 6.94+0.01° 38.38+0.01¢ ~11.014£0.018 8.39+0.01° 23.85+0.01¢ 27.58+0.01¢
R T R o O 25 20 o
#5 WERTEREAEMENZRERITER
Table 5 Sensory evaluation results of sundried green tea in the different pile-fermentation stage
Py SME 153 a5y Ry WANG IR/ BT
5 75 Hh, 52 P i 5 A UAR AN B CREN 88
zZY1 JKAB(70) s ¥ 5E(50) TR (53) FHIR(53) W E5I5E(80) 58.7
7Y2 KA (70) HEH I R(50) TR (53) fi2(53) 5] 55(80) 58.7
7ZY3 KA (70) B 5E(50) Rk (54) 1i2(55) 5] 55(80) 59.5
7Y4 2145, RIK(84) B 2 AE52(70) A . BETR(62) BN W& TR(62) LIHR5]5E5(88) 70.2
ZY5 2145, RIIK(84) P LT85 (74) 47 (80) R (84) LIH55]5E(88) 81.9
ZY6 2145, R (84) P L1 8585 (80) FRA . A (85) T (88) LIHG5]5E(88) 85.3
ZY HifE 2145, THK(86) FRLTHIH 5 (86) MR . KRR (90) A 04 3 (92) £1 55 5E(88) 89
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