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Effects of different storage environments on the quality of Pu-erh tea
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ABSTRACT: Objective To explore the differences in sensory quality and biochemical components of Pu-erh tea
under different storage environments. Methods High performance liquid chromatography was used to
quantitatively detect more than 20 active components such as catechins, flavonoids and amino acids in 3 kinds of
sun-dried green tea stored in Kunming and Dongguan and 3 kinds of Pu-erh (ripe tea) stored in Kunming and

Guangzhou, and the sensory quality was evaluated. Results The main substances affecting the quality differences of
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3 kinds of sun-dried green tea stored in 2 places were catechins and amino acids. There were significant differences in
the content of gallocatechin gallate, gallic acid, glutamic acid, tyrosine, valine and aspartic acid in the sun-dried green
tea samples stored in Dongguan and Kunming. The content of epicatechin gallate and gallocatechin gallate in 3 kinds
of sun-dried green tea samples stored in Kunming were higher than those in the tea samples stored in Dongguan. The
different components of Pu-erh (ripe tea) stored in Guangzhou and Kunming were mainly manifested in amino acids
and catechins. The content of theanine, methionine and phenylalanine in the tea samples stored in Kunming were
higher than those in the tea samples stored in Guangzhou. Epigallocatechin, catechin gallate, epigallocatechin gallate,
arginine, histidine and leucine were higher in Kunming warehouse than in Guangzhou warehouse. Gallic acid and
rutin were lower in Kunming than in Guangzhou. The results of sensory evaluation showed that the scores of
sun-dried green tea samples in Kunming warehouse were higher than those in Dongguan warehouse, and the sensory
quality scores of Pu-erh ripe tea samples stored in Guangzhou were slightly higher than those in Kunming warehouse.
Conclusion Different storage environments have an important impact on the quality components such as gallic acid
and amino acids in Pu-erh tea. The main influencing substances are gallocatechin gallate, gallic acid and glutamic
acid, theanine, etc.
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Table 2 Pu-erh tea (ripe tea)
9’5 I AR /A A7
D-1 E TS 2016 T
D-2 E S 2016 A
E-1 B 2016 =M
E-2 ET S 2016 L
F-1 b S 2016 T
F-2 E S 2016 A

TE: KD, E. FAMMZSHAMAIRA A ZR R A4 A
AR ] W 2R AT R F R

.12 & Al

FmE, (s, 32 Sigma A H); ShER(HHrat,
[ 255 B F R AT R |, WNHER (caffeine, CA), BE
FliR(gallic acid, GA). 1,4,6-3-O-1 & F Wt -p-D-Hi % bl
(1,4,6-3-0-galloyl-5-D-glucose, GG). JLASZ (catechin, C),
% JLZE & (epicatechin, EC) . W& T JLZE E[(-)-gallocatechin,
GC]. W EFILAEK([(-)-epigallocatechin, EGC], JLIEHE
B TR (-)-gallocatechin gallate, CG]., W& T LA R
B T PRI (-)-gallocatechin gallate, GCG]. EILAZKE T
BTG [(-)-epicatechin gallate, ECG]. B EFILEREKE T
MR W& (-)-epigallocatechin gallate, EGCG]. /7T . Mk X,
W58 . iR FRUES, 208 =98%, DUJI|BLHR & Wikt
HABRA ] AR RUES, S =98%, TEZMAY
HlARCERT), WA . MER . RELAR . 4. 5%
AR . WA . AR . AR . ER. REABGE:
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1.2 UF58&E

Agilent-1200 /&3 AR €3G (48 S APEAGIN A5 |+
TAE . B BIERE RS AER IS B T E ZE A EclipseAAA
1% M (4.6 mmx150 mm, 5 pm), 35 E ZHAL A
TSKGEL ODS-80TM {&,3%H:(4.6 nmx100 nm, 2.7 um)(H A&
TOSOH 72 Hl); CP313 HL 77387 KV (R 0.001 g, BZEHT
148 FiEABRZF]); Smart-Q30 R0 4l K 45 ( I AIZRAL
A RATD; 101A-2 B P XU IR T4 (i T e
SEIANERT); DZKW-S-8 #i i $AGHE R K VA 48 (bt 1 BL AL
ARG BRA A,

1.3 /5 &%
1.3.1 JLEE., ook, ZRAEFSINE
(LYBE S il &

FRELM RS, 40 HIfMITG 435, —20 °CIRAF#H
FH o FREC 1.0 g 28 M AFEEREE T REEE S, A 40 mL H
B2 4 mL 582, RS, T 85 °C/KIBH 4RI 1.5 h, 1
JEE 50 mL B, DR ERERIRIES, HPFER

BHEL, 715, RIGH 045 pm A HUESE TS E, EHLUG
W, FEER 3 K.

Q)G A

{6,354 TSKGEL ODS-80TM (4.6 nmx100 nm, 2.7 pm),
FLEIAT A: 0.261%BEER A 5% K5 KB, Hishtl B: 80%FK
FHBE R ALT: 30 °C, Al < 280 nm, ik 0.8 L/min,
JE A FsE] 6 min, YERGARRE LR 3.
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Table 3 Elution procedure for HPLC detection (catechins, etc)

Fisf 18] /min T A/% LB B/%
0.0 95 5
20.0 50 50
25.0 80 20
25.5 0 100
29.5 0 100
29.9 100 0

132 REABRSENE

(LyFE ST A3

FRBUCES BB R 5 0.5 ¢, FHE T EHUMH /K 50 mL, il
AT, BRI h, i, EAE S0 mL AU mL
JEW, A 200 pL %05, #E 5 min, #.00 5 min (4 °C,
12000 r/min), B W, A 0.45 um REERLF4E R uE,
TR R DR

QA IS A1

Z W ZHAO 2 sy 5 ik b AT R, 33 A
EclipseAAA (4.6 mmx150 mm, 5 um); JahHH A &y 25 umol
TR Z RN, 0.018% =21, 0.3%IUS kN, pH 7.2; FshH
B} 40%Z i . 40% H A 0.1% KRR, 0% KR 340 nm,
KA A 450 nm, FEIR A 40 °C, ## K | mL/min, J5i2
1T 4 min, PEMIMHE DL 4,

# 4 HPLC ®MGEARIER (REE)
Table 4 Elution procedure for HPLC detection (amino acid)

HsJ 6] /min A A/% mEhHH B/%
0.0 100 0
1.9 43 57
18.1 0 100
18.8 0 100
22.3 100 0
28.0 100 0

W w2 (1):
_ Ay
C=C, x = (1)

P OO PR A BRI, mg/mL; C, o X HE i i ik

X AR 1% e T Pl 0 g R 2
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Table 5 Sensory evaluation results of sun-dried green tea stored in Dongguan and Kunming

Kokt SME(25%) 7ta,(10%) HF(25%) PR (30%) HJEE(10%) e
A-1 BEEGHN . ARENO5) BRS04 BREITIRKSS) F-HI(89) B4, MZRAR(8S) 90.65
A-2 BEERL. KRB H5E(93) W .2 (94) B F1(92) WEk . FHR(92) 93.10
B-1 fBiFEsst, FREL. RIHO4) BEYIRO5) W7 5.2 (90) Wi A V7 (88) Wk FH(92) 91.10
B-2 fBiFEsst, KRR, RIHO4) BEVIRO5) W7 5.2 (93) FEF1(92) Wak . B FRER(90) 92.85
C-1 OB, %52(93) HE(93) W7 .2 (94) BEFI(91) . BAIRE . MEEIRBY) 9225
c-2 g . B (94) L (94) WA i 7% (93) ez B (92) e, BRIK(0) 92.75

®6 HFHTI MAMEMANETEZRGFGHAFREFITLER
Table 6 Sensory evaluation results of cooked Pu-erh tea (ripe tea) stored in Guangzhou and Kunming

ZFE HME(20%) HE(10%) ES(30%) BER(35%) 156 (5%) Ay
D-1 ﬁﬁﬁ%ml M%ﬁg‘ T # L HIFE(92) FRAREAR(93) SE-H1(90) LI MZRER(B9) 9125
. HAE91)
PR i 7. SHN  d;
D-2 ﬁﬁ%E‘;géﬁﬁ‘hm‘ SIWWIEE93)  BREWARO2)  CFRIGKEMER)S9) LML MFK(89) 9030
E-1 LM . S (93) 2T HI5E(91) P57 I 2 (90) A1 (92) LT BERIR(90)  91.40
E-2 RRLI A . P RS (92) LTI 5E(91) %7 . 72 (90) W15 TV (88) LI, REK92)  89.90
SR BOEEE . E . £ . L ,
gy R Vﬁj‘(ﬁ; Wi, 4 LLHIZE91) AU AR (92) L. W (93) LWL FERO3) 9270
e =3 X T /jE - N
po  RRIW. MEEE. 4. W LIYRWIZE92)  EEFLLIEO1D) FHEE . H(93) LWL FHO3) 9230

i4(93)
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Table 7 Content and differences of quality components such as phenols and amino acids in sun-dried green tea from
Dongguan and Kunming (mg/g)
% A-1 A2 B-1 B-2 C-1 Cc-2
C 8.30£0.07" 8.19+0.19° 8.07+0.13° 8.25+0.22° 8.21+0.23" 8.39:+0.12°
EC 17.70+0.71% 18.50+0.68" 16.50+0.70 16.20+1.02¢ 15.50+0.39¢ 15.50+0.68°
EGC 18.50+0.12¢ 19.400.74% 20.40+0.83" 21.60+2.03° 25.20+0.88* 26.40+1.05"
GC 2.4340.05° 2.48+0.16" 2.04+0.09° 2.18+0.13" 2.2240.25" 2.16+0.20
ECG 32.1040.65° 35.40+1.55° 33.40+0.75% 35.80+1.25° 35.20+1.31° 38.90+1.39*
GCG 4.38+0.03¢ 4.92+0.08° 4.22+0.03° 4.66+0.08° 4.48+0.09¢ 5.13+0.09°
EGCG 55.1042.95% 61.80+1.43" 54.70+2.02° 60.50+1.65% 57.5041.02% 61.10£6.20®
FT 2.54+0.12° 2.55+0.09° 1.92+0.11° 1.81+0.10° 2.20+0.02° 2.16+0.02°
W& 3.7740.05° 3.64+0.10% 3.41+0.13% 3.27+0.08¢ 3.64+0.15% 3.29+0.12¢
Lz 2.09+0.33° 1.61+0.11¢ 2.53+0.10° 2.26+0.10° 1.75+0.04¢ 1.34+0.07¢
L4 0.65+0.08" 0.6120.05° 0.68+0.05% 0.64:+0.14° 0.82:0.04° 0.71£0.06"
GA 5.1440.12° 4.75+0.14¢ 5.18+0.07° 4.56+0.10¢ 6.15+0.20" 5.67+0.10°
AR 10.50+0.40" 11.40+0.58% 9.77+0.09° 10.70+0.31% 11.00+0.21° 12.20+0.92°
N2 1.45+0.17% 1.5040.13* 1.24+0.07° 1.45+0.05% 1.43+0.09% 1.42+0.07%
AR 1.52+0.01% 1.80+0.05° 1.44+0.10° 1.57+0.06° 1.40+0.05° 1.41£0.05¢
REAIR 3.04+0.23° 3.26+0.07% 2.18+0.17° 2.42+0.11° 2.98+0.10° 3.42+40.14°
B AR 4.96+0.09° 5.66+0.08" 3.83+0.11° 4.43+0.17¢ 3.05+0.07" 4.70+0.10°
R 0.24+0.00° 0.28+0.01° 0.25+0.03" 0.27+0.01° 0.27+0.01° 0.26+0.01°
2 0.16+0.01° 0.17+0.01* 0.16+0.01° 0.17+0.01° 0.17+0.01° 0.17+0.01*
ik 242 0.65+0.06™ 0.47+0.04% 0.68+0.05° 0.58+0.04" 0.53+0.02%¢ 0.45+0.05¢
RN 0.15+0.02¢ 0.1940.01% 0.16+0.01¢ 0.19+0.01° 0.17+0.01% 0.20+0.01°
IR 0.49:0.02° 0.50+0.03" 0.57+0.03" 0.58+0.02° 0.47+0.01° 0.49+0.02°
KA H 0.1140.02° 0.14+0.02° 0.08+0.03¢ 0.13+0.01° 0.12+0.03¢ 0.18+0.01°
e FATANRN /NG bR HAT 1 35 22 J(P<0.05), 3 8 [F,
ATk CUPVRI IR0 A7 T AR S8 A I I i 75 222 REBBEMHTEFRGR)RRAS>LEEF
BEIFHTH GCG. GA, BEMR, WA . WAL K XA BIAERCF T MM R B 3 FiE 5 (kA T 22

A GRS B B 22 5(P<0.05), FECTRMINY 3 FhiTs
B ECG fl GCG ¥ FAA TSR AE, X551

BRI 2 R — 5, HWRoT R IR R B i 4% EGCG.

) C S EVEIRR TN, TR MGIE B2
GA RIS R RRY B & KT ARZE R (P<0.05). GA ZEHEKT
REENHIRZ —, A RBFEYETE, XA 5

AA w2,

®8 HFHTI MAMERE

SR 8), KRIAFHT RIIRZAE PR &R . HAE
RRANAEN AR & AT MBI 2 . BGC, CG

KRR . HEARAEAREH R T

HRGAR)PEIE, SERFRRRS2ERER(ng/g)
Table 8 Content and differences of quality components such as phenols and amino acids in Pu-erh tea (ripe tea) stored in
Guangzhou and Kunming (mg/g)

JUINA T GA LT IR B R I B R WIAR T M
WA TE G R b, EEA PRI 2 | LA R AT
AR IR E AR P, o SR SR 2 R R 32

B D-1 D-2 E-1 E-2 F-1 F-2

C 0.76+0.04° 0.85+0.10° 0.35+0.06" 0.34+0.08° 0.74+0.05° 0.73+0.10°
EC 13.40+0.49° 13.30+0.25% 14.20+0.38% 14.40+0.62° 14.70+0.50* 15.00+0.40°
EGC 25.50+0.54% 26.40+1.40° 21.90+0.42¢ 22.10+0.41¢ 24.00+0.34° 29.00+1.55*
GC 3.55+0.10° 3.22+0.08¢ 4.09+0.05° 4.17+0.22° 5.38+0.12° 5.49+0.29"
ECG 0.56+0.09° 0.70£0.05° 0.18+0.03¢ 0.21+0.01¢ 0.25+0.06% 0.28+0.02¢
GCG 0.45+0.10° 0.00 0.45+0.03" 0.540.09° 0.44+0.03" 0.56+0.10°
CG 0.34+0.03% 0.38+0.07* 0.23+0.02° 0.28+0.03% 0.4440.05" 0.4740.05°
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= 8(4%)
i D-1 D-2 E-1 E-2 F-1 F-2
EGCG 0.43+0.11° 0.5240.11° 0.35+0.03" 0.41+0.10" 0.4240.06° 0.45+0.03"
= 1.84+0.30° 1.77+0.18° 1.94+0.15" 1.86+0.07° 3.19+0.35" 3.05+0.18*
i e %= 0.17£0.07° 0.23+0.19* 0.21£0.05° 0.25+0.09* 0.23+0.08° 0.20£0.05*
1145 0.31+0.06" 0.29+0.04° 0.26+0.03° 0.26+0.06" 0.42+0.04* 0.41+0.07"
it 0.00 0.08+0.04° 0.15+0.01% 0.13+0.03* 0.18+0.06° 0.17+0.06"
GA 5.25+0.35" 4.37+0.08° 2.26+0.08° 1.96+0.09° 2.31£0.59¢ 2.03+0.19°
R R 0.42+0.04¢ 0.540.04° 0.48+0.03% 0.960.09* 0.44+0.06% 0.85+0.00°
AR 0.46+0.04° 0.47+0.05° 0.38+0.07° 0.46+0.10° 0.45+0.05° 0.40+0.05*
RN 0.99+0.06* 1.18+0.16"° 0.76+0.06" 1.20+0.14% 0.97+0.11¢ 1.24+0.08°
KA R 0.35+0.04° 0.47+0.05 0.5240.03° 0.48+0.09* 0.59+0.05° 0.91+0.16*
b s 1R 0.00 0.27+0.04° 0.41£0.05° 0.30:£0.05¢ 0.56+0.05° 0.43+0.02°
BAR 0.6940.05¢ 0.9440.10° 1.18+0.06 1.0940.08" 0.63+0.11° 1.2240.03"
R 0.23+0.02° 0.17+0.08° 0.16+0.02° 0.15+0.05> 0.050.09° 0.36:£0.04°
1A R 0.33+0.02° 0.37+0.11° 0.45+0.03° 0.63£0.10" 0.39+0.05° 0.63+0.07°
SRR 0.18+0.03° 0.23+0.03° 0.23+0.03° 0.22+0.03" 0.31+0.06° 0.37+0.04°
SRR 0.21£0.05" 0.30+0.08° 0.3140.04° 0.47+0.07" 0.0840.08¢ 0.25+0.05°
FH it 2 18 0.31+0.07° 0.44+0.08" 0.1740.03¢ 0.18+0.03¢ 0.28+0.08" 0.35+0.05%
AKNAR 0.22+0.03% 0.30+0.04* 0.22+0.04% 0.46+0.07" 0.18+0.06¢ 0.3240.03°
=i 0.17+0.03° 0.14+0.13% 0.03+0.06%¢ 0.36+0.03" 0.00 0.00
22 R TR 0.15+0.00° 0.28+0.06° 0.17+0.03¢ 0.61+0.05" 0.00 0.00
ik 2R 0.67+0.03° 0.6440.07° 0.98+0.05* 0.72+0.07° 0.71+£0.07° 0.97+0.10°
@218 0.5740.03° 0.58+0.06° 0.63+0.08° 0.60£0.05* 0.36+0.10° 0.58+0.03°

3 Hie5iie

AT PSS SRR, AT AR SEAN N Y
R SR LB AR B R T AR T IRk . SRITS
ROBAH G5 AT AN R 7 B9 3 Fllil i B2 A 3 Atk
HZREGOREM P RLAE R | B Z MRS 20 215
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