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ABSTRACT: Objective To study the effects of different pile-fermentation methods on the quality of Pu-erh tea.
Methods Three-level sun-dried green tea was used as raw material, high performance liquid chromatography
(HPLC), gas chromatography-mass spectrometry (GC-MS), and electronic nose combined with sensory evaluation
were used to compare the effects of numerical control (NC) pile-fermentation and traditional pile-fermentation on the

qualities of Pu-erh tea. Results Principal component analysis (PCA) and cluster analysis showed that there were
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differences in the aroma of the 2 kinds of fermentation piles, but the differences were not significant. Sensor
difference contribution analysis (Loading) showed that methyls (W1S) and sulfides (W1W) contributed the most to
the aroma determinationl, and the contribution to the NC pile-fermentation was greater than that of traditional
pile-fermentation; GC-MS analysis showed that the methoxyl content of the NC pile-fermentation pile sample was
higher than that of the traditional pile-fermentation, which further supported the stronger aging aroma of the NC
pile-fermentation sample in the sensory evaluation. Cluster analysis and sensory evaluation showed that NC
pie-fermentation process was more conducive to the formation of Pu-erh tea with stable quality. HPLC showed that
the change patterns of chemical substances were the same between the 2 types of fermentation methods, but the
content of amino acids, tea polyphenols, water extracts and gallic acids in the NC pile-fermentation was significantly
lower than those of traditional pile-fermentation (P<0.05), and the differences in the content of total catechins and
caffeine was not significant (P>0.05), further supporting the sensory evaluation of the taste of traditional fermentation
was mellower than that of NC pile-fermentation. Conclusion NC pile-fermentation can process dozens of
kilograms to several tons of tea, with a shorter processing cycle and the stability of quality change during
fermentation is better than traditional pile-fermentation, the traditional fermentation taste thicker and the chemical
composition content is higher than that of NC pile-fermentation, but the parameter setting of NC pile-fermentation

technology can make up for this shortcoming.

KEY WORDS: Pu-erh tea; traditional pile-fermentation; numerical control pile-fermentation; gas chromatography-mass

spectrometry; high performance liquid chromatography; electronic nose
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Fr, A TR R B LML Sl R B T, IR 2K
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B T AR S R B A RBRYE, GC-MS AT
LA ) H 35 T e M I R S B A Bl T e 5,
117 FRL - 5 AT PR AR R A% o & VAL S i e 15 B,
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A 2510, (B H R ARAG B A

N T EWL . LB A AL SRR A R IR R L
AXFEEAS TS0, AN PRP I & B AR R A T
SR AL, SR R O (357 (high performance liquid
chromatography, HPLC), GC-MS. HFR245GE HIT %k
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Table 1 Experimental sample information

FE 1655 R 3t A T FE B T o A
ErRss B 5 44 B G FESh 2 FR

i iy

Al F—BCREE 7 d) Bl F—BICERE 8 d)

A2 5 BICREE 14 d) B2
A3 5= BICREE 21 d) B3

B EE 18 d)
B EE 23 d)

A BNBICREE2S) B *ﬁmﬂgm+ﬁ
A5 B HBCREE 35 d) / /
A6 ERNBICREE 42 d) / /

A ?F'mwft?i\s difl SRIET / /

T /R TCI .

HEE, CHE(Eigal, 26 Sigma AF); BR. Bk
WAk, WATRETN . SRR S 00, B S50 (o ral, v
Befb TR FRAFD); B =, =&k . |Efb s
afi, THRCHERHYRMARAR), BB, ETE. &
B RRPREN . RERR(AMATLl, R Al R A R
23D, WIMETR (caffeine, CA, 0.109 mg/mL) ., BE £ T-H2 (gallic
acid, GA, 0.05 mg/mL). JLZS % (catechins, C, 0.101 mg/mL)
% )L% % (epicatechin, EC, 0.103 mg/mL) . FEETILEKE
(epigallocatechin, EGC, 0.116 mg/mL), F£JLFAREE TR
fig (epicatechin gallate, ECG, 0.108 mg/mL), FHETILA
E % & T BRANE (epigallocatechin gallate, EGCG, 1.08 mg/mL)
XiF HE 5 (7% Dr. Ehrenstorfer 23 /).

1.2 UE5E%

101A-2 B e PAs XU IR T8 48 (77 08 2 A R A
F]); 756CRT $4M0] LA ST H R oA A |,
7890A-5975C “T AR % IR FHAY . 1200 #Y &5 HOBAH (53
G(EE L HHE A H); SB-120D TR P VENL . 1 BUCHI
R-3 Tk 28 RAN (B -2 R A BN w1, SDE [H]B 28I AL BUR £
(= BARHULIATBRA F]; HP-5MS (i h [ 35 [ e HEe Rt
H2v Al ]; PEN3 A5 7S (FE[E] Airsens 22 w]); CP313 HL ¥
SHTRA0.001 g, BEEHT{UER( ) AR CS-2000 7Y
1o B 22 Ty RE R B AL (X SOV 0 L R A PR FD ), TSKgel
ODS-80™ {Aj%41:(250 mmx4.6 mm, 5 um, H7< TOSOH A /));
Smart-Q30 S Z 4li/K RGu( FIFMZRUERAT FRA D), SrikZ
JEHEA B & BRG] gm e #4551 4% (programmable
logic controller, PLC) 45145 . MR L Ik B IR R 3 4kl
RO LR R T2 RIS AR K R, = A T 2 R AP )
0.45 pm A AR HETTHE B A PR F)
1.3 WA
131 %L B

SHMEEZS 3.03 t, BIUK 1320 kg, EA/KE 30.34%,
eI 925 e, G 64 cm, BISEIRIRAG KBE, A KB

I FEILHEAT 6 KB, B 6 d B —IKHE, 55— KEIHE)R Ak
80 kg, —F. —EN. VOB, HB. ASEAROK, HREEST do
B R B R E, ENFWHE, BARKET 15 ER
17~23 °C) . BRI FHHE ARSI A T IURE, X FTER A SRR A T
FE NI E R4S L BB R R A BT B, AR LR 1.
1.3.2 #dz &

SRS 1.2, K 480 kg, B KIE 28.57%.
IKIRE GBS AR TEZ) 50 cmx50 cm YRS IRHE,
BHENTTACT 25 kg, ZRMRIE 25 em 240, B TZ2ZE
WAL b, BT o B AR RN 0 7 ik 2 2 e X
KRG KN, KEZE2EH, WA PLC REXTEE . 2
B BEFE L HE AR AR SR T I S s i U A
Fioy 4 ABBETERL, 55 1 B BB BEEOE K = R R 1
FE 40 °C.80%, K 8d, 2 2 BrBHRIBIEBEE 48 °C.80%,
KW 10d, 55 3 BrBOEIR R E 50 °C. 80%, KBESd, 5
4 BrBORIBEERE 50 °C. 0%, &I 3 d, HkEE26 do B
TR BHHE A BRI K RTIBURE, X i IR SRR 1A 72 PN 9
TIE R4S BESC IR B PR AT I A M B, SRR LR 1.

1.3.3  GC-MS o #71

GC-MS #iliZ: B0t GC-MS 40775 21 19 B i
LA HLE NIST 2011 RS EMKR, & REHER
(retention index, RI)FN{R B BN LA WIHEATEEHT, 5
R B — R AR & B S AR & i
134 &FFoH

SRHL SR ARG, AU AHEE B E AR 60 s, f4/as
JAZERSAI R 10 s; FERLTEEESIR S s; HERRRE M 300 mL/min;
TEVEEIE 200 s, A7 45 s, 18 FHLF5 AP Win Muster,
B 7=55~58 s BYMANAE, SRR 472 (principal component
analysis, PCA) &I X B BTk /3 M1 (Loading) HEF TR IR
TN, SALREAH B A WICR)X TS g
Iy KR LR WIS(R2)M A AN S WU, (LR
W3CRI)XMF A A . BB 1LIRE WOS(R4) FEXA
A Pt AL WSCRS)N S A LE I8 37 7 iU,
fRIEd: WIS(ROV IR R LIREEF WIWRT) XL
R (B W2S(R8) X B 2s | W 26 R AL, 15184
W2W (RO IFFE RS . HHRAY) R L2885 W3S(R10)
SHOAELEE R T35 B LR F R LS IR,
13.5 Eiutem

KIZ YIRS E GB/T 8305—2013 (2% sk H4i
EY; KL GB/T 8313—2008 { S5M- 28 2B Fi1 )L
REGTEORW L) ; IFEAEREN 2SR GB/T
83142013 (&% B E M ERIIMIE ) 5 ILAEE . GA K
AR 1 S 36 28 7 9 HPLC isE, F2 kT

(DRI TE AR 0.5 g, SEHILA 2%MEHZ 10 mL
ZJE 10 mL HEE, IRAEHE 1 h, 23T 50 mL &5 &,
TEBW 2K, ERE 25 mL, MERTZE 0.45 pm AP
AT U, FEE AR AR, EE MR 4 T4
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(2)ffi Fil TSK gel ODS-80™ {1 j#41:(250 mmx4.6 mm, 5 um)
AYES, K 7=280 nm; E: 1 mL/min; FEJE 40 °C; HERE
B2 ul; S A: 5% . 0.261%82; Fishi B: 80%2
. 0.261% MR VEMIRGEE: B MIZMERLEEDRA 5% (0 min)~
34.5% (22 min); 34.5% (22 min)~100% (22.5 min); 100%
(22.5~27.5 min); 100% (27.5 min)~5% (27.8 min); ik
1 mL/min, 28 min N5E%, B —IK5EEE G REGEH 6 min J5
FRUCHERE, AL L B sF IR0 ff Ak 50, 50 DR L A1 b
AR AR I T RN
1.3.6 BREFIF

8 1z M A KA 28 BE (1 2% B 24 % AR
GB/T 23776—2018 { FMHEE # 1T ) BAGHE)
AT IRCE FVE, [ RAS [F 2SR 7 PP AR 43, 2R AT IT
KA BRA (DTS

Y=Axa+Bxb+...+E%e (1)

K Y RN FIEEAG A. B~E HINIME . Bt F
B BRI RS SR I TR PR a. be NI
HF BT R B 45 IR F RS BB 58 SME &
20% Bt 15% B4 25% . 3R 5 30% . IS 10%.
1.3.7 #EHH

RIS FE ] Excel 2016 #4680, FAFEE R 4 IFE
AEA I, 21 SPSS 22 i FRL R %R Jr 224347, ] Duncan £
BT 22 5 10 B 35 M (P<0.05) LA B {45 e fin 22 %
Ry BAEFES AR TR ARG R 3 MR
MFSREEER 3K, iz Win Muster 43847 PCA KX
Loading 43#7 o

2 HERESR

21 HBFESH

HAY, O % & R T 808 R 28 k& S 2R
A BRI B A R R A U7 e SIAS ] i SR 114
ZUS XA L Rk R 3 MRS SOREEIAKS
M 3 AR 43 BI2E 1 BRI T PCA A #r (3
W 55~58 s (19 4 ARG S), BT S TAE . &9
TR L, B RE A AT A X A T (B, BT ISR
TS A AN [ & e B BE R AR A S

IR A A L o R R AE T=55~58 s [ [
{HH SPSS 22 #4404, ik th B BACFR M 1 — 43K
54T PCA K Loading 7347 . HH [ 1 9 PCA B K AT 1, A4
Je AS BRI RIES, WHHEIEZERAVE  FFE
T (A2 5 B2) X —=FH(A3 5 B3)X 4R, HdE
AR HUITAE NG R T AR 3 A0 26 4R 2 1) X P i 5138 X,
UHHEREZRHE, RILREEZEGHREEL R Z H AR KEE
(6 X FHHE), MAFEEIE R FOEER . IR A TG IKFIHE),
P IR 10 R W 25 A S BB s VR M R W 1) i T AR AR . A H

PCA 53T BEHE BT X 73 AN R 3 2 8 05 125 AN AS [l s 3 %
TRERT B iRk, PRI S K I 7 15 1) A O 22 57
HZER AW

Bl

A2

144} ®

142+ S A @
Q)

134 A3
11132 A4 e
& 130 A6 £
@ @nas él
165 170 175 180 185 190 195 2.00
HF—ERSH(73.01%)

1 PCA 2047
Fig.1 PCA analysis of leaves

AR IS DX DTk R g S L] 2, 7E Correlation-M
FEFEh, i XA R L IR WIWELE Y 25) . &
JERS W2S(PEEE I 2 ) K 2 A% WS 32  f 4 R7 (B
AR AT 2 B B =0 Ficzt, Tod I e 2 — 8 Al 43 ik o i
K, A RO(WIS)IALEIE S y=0 i, PEIHRTE —
TR TR IR, HUUR LS RO(AERERIZS) ., 454K
1A 2 AT %0, B HHERR 25 x=0 f y=0 B &5 Ltk A ki, 3%
HH A R 2 T 3 () HERE R, F SR (WLS) BRI (W I W)
A T HCHR VR M Tt HERE (0 TTRR R KT AL SR e

0.6 FR8(W2S) mR6(W1S)

0.5}
0.4}
03}
02}
=01} .
1] 0.0f
® 0.1} . .
02t . o RIWIW),
00 01 02 03 04 05 06 07 08
F—F I (73.01%)

[ 2 WS Loading 43 H7

Fig.2 Loading analysis of brewed tea leaves

FH4H(20.89%)

2.2 GC-MS ##h
2.2.1 RS LE R ST

H12¢ 2 AP, WY AR AR | MRk KB a &, W
TP T h HERE DAREZR | BRIS AR £, X SR
SIS R — B W JRORLAG I Y 35 RS IR (A
XL 78.60%, TR, Rt EEY A RS 14 Fb
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(57.59%) . BEJE 4 Fi(7.86%). BREIE 7 Fl(4.48%). A HiHE
GO 30 FhESYE(75.07%), B HEEE 9 Fi
(47.64%) . BaZE 8 F(12.24%) . ZRATE 4 FI(7.91%). B HiHE
K 32 Ah& SR (68.28%), T NEES 9 Fif
(38.86%) . AL 4 FI(8.57%). Wk 3 #1(3.02%). Eittfi
ROV BB, AT AR AR AL A (5 R e HL 4 Tk
W)X R R A B DM EVE I, BE 2R A R
PREE . FH 3R 2 AN, AR R I HE A A D R I T IS 7 TR,
e B e K BEDE > T 80.56%, B4 I8 HE A 1 HA 3 #f g />
82.27%. FSHEMEEALMI(L, 11, UL, IV)LEPIRINRHE K B HE
e B R T R, YRR AL S R R
E N EE AR R B R, DR RUE e R R B4
TEAGMER, IR B T 3843 O i e S A o ROl 1 25 0 Jo
IK SRR R B o

H AR SRR A Y e M A HL A A PR A R i R
FIRE, 1,23-=FAEREGRETEHAT S RRFEENE
SR, R 2 0T, GRS IONE), 1,2,3- S H A

SR 1,2,4- = EUOR O b, e L BRI B0 it
B, X SRR 4 R —3, Hip 1,2,3- = A
AR — U BHHERE P ERBEAG TN o A R EAGI Y 4 Fh 24
BB Y, S 7.91%, He 123-mHAEEESEES
(3.86%), HIUSE 1,2-HEHR(2.56%), FIHN 1,2,4-=
FHAEFEPR(1.27%); B I HERIN Y 4 FhA a2k 69, il
8.57%, HiH 1,2,3- = H A IR S i E(3.57%), HiE
1,2 “HEREH(3.49%), =R 1,2,4-=FHERHE1.04%).

HL TS BT SR8 2), BAEPIZE(WIW) B HTJESE
(WIS B TR R, Bk 2% A HHERS
THRER/NT B e (E 1, B 2) , A E YR
KB F AR M SR B SR, B T I T A
A7 R A AR S P AR IR I A, g 2 nl L, AR R HE
R MERE XS ARG s 4 P2 2R, A I HEZRAEE(7.91%)
R B HHEB.57%)MK, Hit, B HHMER MR HE A H
HERY 5

®2 RESRIEERABIENETSRS REENEE(%)
Table 2 Aroma components and their relative content of tea samples in the numerical control pile-fermentation and traditional
pile-fermentation (%)

4@%% EUR S
2551 = Al A2 A3 A4 A5 A6 AHHME Bl B2 B3 Bl
e -2-C I 0.21 0.14 0.16 023 - - - 0.15 - - 0.24
7 H 0.92 0.82 0.73 102 148 119 22 - 079 045 097 1.01
(A 0.52 0.35 0.33 0.62 073 - - - 052 - 0.8 1.08
_— RO 0.94 2.24 2.7 462 597 0.6 48 052 19 - 128 237
o B-ER R 037 018 016 017 - - - - 025 - ;
2,3-2A-22,6- —HIELRHEE 092 0.44 046 - - - - 0.63 - -
B 0.08 - - - 0.19 - -
T 2.38 1.15 0.51 044 - - - - - -
ot T A 1.67 1.11 0.73 0.8 1.14 0.44 037 171 118 1.65 147
7 0.80 0.82 2.07 0.71 0.7 - - 06 - - -
T 5 e 0.08 0.05 - - - - - - -
DRI T 1.16 2.35 2.95 3.17 408 478 435 197 41 392 196 24
JF B ALY 1.95 2.79 3.57 458 676 841 854 475 621 885 578 63
O R 2758  22.03 12.48 858 9.7 181 549 536 1949 9.19 292 489
JF B ALY 0.33 0.75 1.38 206 3.11 397 399 504 29 665 407 4.1
TR AL IV 0.98 1.16 3.04 4.67 829 1093 11.53 1578 62 16.15 1054 9.74
ES 2R - - - - 03 - - -
WL 097 1146 1614 13.1 17.62 17.42 483 557 068 1.01 -
lioid 1.14 0.55 025 044 - - - - - -
o-FATHEE 9.31 7.87 5.5 484 6.66 633 679 924 7.66 6.13 444 452
1-2Ff-3-BE 0.1 - 0.14 - - - 026 - -
bl 3.90 3.59 225 08 - - - - 3.19 - -
4-iff I 0.43 0.43 - - - - - - -
o-EERE 0.30 - 031 - - 0.5 - - 098 159 1.12
il 8.10 5.06 - 6.02 - 2.06 338 - 9.13 753 47 432
2,26-— H S LR 0.17 0.10 0.05 - 0.13 - 011 - - 0.13
T2 3,5,5- WAL O -2- 45 TR - - - - - - - 0.15 025 215
o~ Z I 0.07 0.07 - 0.08 0.12 0.18 - 0.13 0.17 0.15




558 4 OB, S ORIRIRHE R vk R T A i B R T 2645
=28
4@%% A G
e i3 Al A2 A3 A4 A5 A6  AMME Bl B2 B3 Bl
B2 il 2.15 0.56 039 043 045 - - - 0.66 1.17 133 133
T B PS 0.21 0.09 - - - - - - - - -
K 4-(2,2- " BL-6- F BL 3R C ) i i 0.06 i ) ) i 013 - i )
F)-3-T 45 -2- 1
pNE ] 0.65 0.21 - - - - - _ - R .
FiER 1.03 099 0.60 052 020 043 034 082 171 137 1.69 087
PR LA AR R Y T - - - - 0.62 - - - - - 0.48
AR P iR 5.70 147 139 134 108 1.14  1.62 151 214 126 090 1.31
T N R - - - - - - 1.61 - - - -
F A ik F i 0.77 277 3.65 422 1.07 1.03 068 156 062 024 - -
5 S T - 2.16 055 045 - 026 020 046 252 1.04 1.89 1.23
LS AR H R 5 TS - - - - 015 - - 268 - - 152 -
IV 7 i FF i 0.38 280 461 527 065 08 044 1.16 047 - - -
SV JRRIER g 1.01 721  9.86 1221 204 205 1.14 287 149 - - -
i A 7% Y - 021 054 0.5 - - - 0.39 - - - -
WP RRPR 2. TR - 0.09 0.30 - - - - - - - . -
H Hed 0.27 026 0.18 0.17 0.17 - - - - - - -
FEm: 0.73 037 026 024 030 0.07 026 - 030 0.11 - 040
LR - - - - 0.12 - - - 0.17 0.16 -
2-3K i 0.17 0.16 0.08 - - - - - - - -
B - - - 0.80 - 0.77 - 0.1 083 104 -
a-JR M - - - 0.06 - - 0.08 - - - - -
3.4- ALK LI - - 0.2 0.08 - 0.19 - - 060 073 0.83
T2k 4-FEEIRE N - - - - - - - - - - 0.93
QU - - - - - 026  0.31 - - - -
ESLINH - 0.13 - - - - 1.41 - - - -
e 0.89 0.18 0.14 - - - 2.79 - - - -
RN 1.95 0.10 - - - - - 020 - - -
RHE - - - - - - 0.31 - - - -
8 0.28 0.14 - 0.14 - 0.22 - 0.28 - - 0.55 -
J£3 - - 0.08 - - 0.19 - 023 035 - -
1,2,3- = AR - 035 032 038 394 563 650 3.8 0.19 130 3.74 3.57
1,2,4-= AR - - - 0.52 .11 209 127 - 0.83 0.96 1.04
1,2- &R - - 1.02 097 352 242 360 256 - 0.8 4.06 3.49
ARE 34-HASEH R - - - - 0.14 - - - - - -
2,3-ZAIRIF KR - - - - - - - - 0.76 - -
13- AR AR IFF R IR - - - - - - 0.22 - - - -
3,4,5-— AR LR - - - - 036  0.41 - - - 0.57 0.47
. ST A A - - - 0.77 - 0.13 - - 061 076 055
- 2 - - . . . ; 0.66 - 133 - ;
N-Z EE 55 AL W - - - - 1.17 - - - - - 0.84
TRMED | - - 0.24 - - 0.45 - 030 039 0.51 0.26
W B 0.98 020 1.52 203 012 293 282 - 1.10 1.78 0.69 4.69
+ R - 0.06 - - - - - - - - -
WK - ‘+IEIPJ§' ) - 0.07 - - - - - - - - -
M-\ B s R - - 028 0.18 - - - - - - - -
FrA R - 0.14 0.18 242 - 0.45 - - - - . -
e TR/ Y% 78.6 87.71 829 8934 8286 79.77 73.8 75.07 83.72 75.63 63.23 68.28
R /A 35 45 43 33 31 29 30 35 30 31 32

PE: R ARAGI Y

222 GC-MS RBEH5H
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TRIFHATNFEA Z AR 2E 5 . ABIFSEXT GC-MS Henil i)
BRI TRIG M, BITrdohdl s, RO—AAh
FEHG OB 2ZES . SR ILE 3, LMy 15 B, HOA5H

G003 R, WIRMRHERBENSERE RO —S, RO 2
AR, X5 TR HTEE AR . Rk
HERER I —2, RIWPBE AR R AR rp A UL, 22
SR, KRR . T GC-MS R
SIT(EL 3) B ERAT(EL 1) Z55H], TRPRHE R R
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Fig.3 Clustering analysis of tea samples by GC-MS

®3 EGESRITEELBERPIULZRD (=4, %)

Table 3 Chemical compositions of tea samples in the traditional and numerical control pile-fermentation (n=4, %)

AFE 2 LR KL KZ Y I 3759 GA EFRALE R FR B LA % BILEER
N3 4.40+0.08%  31.25+1.48"  33.35+3.33" 2.20+0.34°  0.09+0.02¢ 3.19+0.60° 9.22+1.27* 12.41+1.88°
Al 5.12+0.08" 33.3440.57*  40.54+2.91% 2.30+0.42°  2.80+0.42° 4.70+£0.92° 2.05+0.42° 6.76+1.26"
A2 6.43+0.07°  33.26£0.87°  47.97+3.16° 1.86+1.18°  2.37+1.57® 3.00+2.21° 0.38+0.17¢ 3.3842.37°
A3 5.14£0.03%  28.62+0.53°  40.02+£2.48%°  2.36+0.62°  2.60+0.63" 2.43+0.80* 0.21+0.04¢ 2.6440.83%
A4 5.09£0.46°  25.93+1.98'  39.49+536°°  2.71£0.09°  2.83+0.06" 1.70£0.18*  0.170.03 1.88+0.19%
A5 4.45£0.11°  24.67+0.53°  39.64+1.62°°  2.30+£0.46°  1.71+0.26" 0.74+0.14% 0.05+001¢ 0.79+0.15°
A6 4.2240.09%  21.68+0.45"  41.71+2.62* 1.9740.39°  0.89+0.16%" 0.49+0.10° 0.04+0.01¢ 0.5340.10°"
A HiE 4.14+0.11¢ 22.44+0.22"  42.53+1.68"™ 2.53£0.07°  1.63+0.05>¢ 0.64+0.04% 0.08+0.03¢ 0.7240.02¢"
Bl 3.51+0.14° 26.56+0.56°  42.75+1.74* 1.90£0.10°  1.53+0.12° 2.73+0.18" 1.30£0.09° 4.04+0.24°
B2 3.64+0.09° 18.96+0.20°  37.03£2.33%"  1.85+0.14"  0.75+0.02°% 0.94+0.09% 0.16+0.02¢ 1.10+0.12¢F
B3 2.63+0.09" 14.224£027"  33.22+1.35" 1.9240.42°  0.17+0.48% 0.19+0.06° - 0.19+0.06
B i#E  2.56+0.09" 15.11£0.41"  35.95+1.11° 2.25+0.29°  0.25+0.05' 0.27+0.44° 0.02+0.03¢ 0.29+0.07°"

T R ARAG I, s I AR E 224 o [ —A7 PP R A 7 B (a~ ) 2R BB R AP AL .35 22 57 (P < 0.05)
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Table 4 Sensory evaluation results of tea samples in the numerical control pile-fermentation and traditional pile-fermentation (n=8)
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