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Comparison of the Main Quality Components of Pu—erh Tea with Different Brands and Years
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Abstract:In order to understand the quality differences in Pu—erh tea using different brands and years. The dry
matter content,tea water extract,tea polyphenols, gallic acid, catechins,tea polysaccharides, theabrownins, and
aroma components of Pu—erh tea from 3 brands and 5 years were analyzed. The analysis revealed the dry matter
content, tea polyphenols, epigallocatechin, and epicatechin gallate content were the highest in brand 1. The cat—
echin content in brand 2 was significantly lower than the other two brands. Brand 3 contained less tea extract,
gallic acid, and theabrownins. The aroma components of the Pu—erh tea mainly included: aldehydes, alcohols,
ketones, methoxybenzenes, hydrocarbons, phenols, esters, and nitrogen —containing compounds. Among
them, the relative content of methoxybenzene aroma compounds in Pu—erh tea had the highest aging character
istics. Among the methoxybenzene aroma compounds, the content range of 1,2—dimethoxybenzene was 4.94 pg/g—
14.64 wg/g; the content range of 3,4 —dimethoxybenzene was 2.30 wg/g—11.73 wng/g; the content range of
1,2,3 —trimethoxybenzene was 8.24 wg/g-23.38 ng/g; the 1,2,4 —trimethoxybenzene content range was
8.97 wg/g—26.23 pg/e. The comprehensive analysis showed that the product quality within a brand was basi—
cally stable regardless of year. Conversely, the different brand quality of Pu—erh tea was significantly different

and the brand style was prominent.

Key words: Pu—erh tea; contents; aroma components; methoxybenzenes; quality comparison

AT H  EE A RFAE AT R H (31671847)
VEF A IR IR (1993—) , L (B0) , L FGE A, WF5E 07 1) - 1 TR 5 XU A3 47
* SRR ARIE(1963—) , 2, 8%, it AF9Ty 1) « A TR S i AU S



2010

RaftASAR

20214 8 H
o5 42 555 16 14

17 —

51 LA

BRI RARE, T, F. R ST R0 £ 2% AR ILEA R ARt R L R ,2021,42(16): 16—

22.

GAO Manman,ZHANG Lingi, WANG Xiaorui, et al. Comparison of the Main Quality Components of Pu—erh Tea with Different
Brands and Years[J]. Food Research and Development,2021,42(16):16-22.

A AR ) BB MRNRERZ —, B
KR BN kL, 2R HE R B ) J5 &
28 PR R 0 XU 55 LA i 1) R M 452 T N AT 28
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liquid chromatography, HPLC.) 55 7 7445 B 35 JH 2% Ho 1)
TR R B LA R SR DL-LE R KETIL
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J 2(W5 7578 ), kgt 3(WE5 0081).

W TR (gallic acid,GA) , JLAS & (catechin,C) |
RKWEFILEZRL B FIREE (epigallocatechin gallate,
EGCG) . LA FE W & FRRER[ (- )—epicatechin gallate,
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el 1,2,3-= VRS 1, 2- T EER 1,2,4-
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S FEAIE T 70 COKTE 400 v/min F5F T P
10 min Ji7,4fi A 75 pm CAR/PDMS #H 3k, %5 50 min
Y [ AR ARCRE U A GC-MS FERE 1T 250 CFif W fff
5 min,

GC %1% : HP=5MS (60 mx0.32 mmx0.25 pm) 7 JE
BN R FERE IR 250 °C, A Mmaia s>
99.999% , JiLi# 0.8 mL/min; AN/ FLHERE ; (O A THE AR
JF WA EE 40°C, 1445 3 min, A 4 °C/min F+Z 150°C, 14
FF 1min, A 8 Chmin THZ 250 °C, 381 THHEN 5117 min,

MS A B TN ELIE, B IR & 230 °C, L
BHETE 70 eV ; PO AR 150 °C; 32 HEE 280 °C; i
HHH m/z S~ 35 amu ~500 amu.

1322 WERERRAEGYE &0

e TH 2R b b R AL B Y E B T 2
HRSCHRLIS] R 1 5 004 7 o
1.3.3  Hdlaortr

1 1 Microsoft Office Excel 2010 A4/ Fri 56 %%
P, LRI B L 3 W E IR A (E b
HEZE AT T -

2 HBREH
2.0 IR R

Xt 15 ASEH AR i T R 1 A A R L
E
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Table 1 The content of dry matter in Pu—erh tea samples

%
L 2013 4 2014 4 2015 4 2016 4 2017 4 Y
A 1 91.38+0.04¢ 91.52+0.04" 91.07+0.05° 91.18+0.07" 91.74+0.03" 91.38+0.25
i 2 90.59+0.40° 91.18+0.14* 90.92+0.05¢ 91.13+0.05* 91.49+0.03* 91.06+0.36
i 3 89.72+0.04* 89.46+0.02" 89.78+0.11° 88.82+0.09° 89.11+0.01° 89.38+0.37

[ =
O

Y« T 7 R A5 2 53 35 (P<0.05 ).«

H3 1A, FrA R TP & R A E A
BRI, [F]— it RS [ A Ay (%) 35T 25 ot () 0 o ) %
HHERE . L L AR T B A R 91.07%~
91.74% , 2 A a4 B YU D 90.59%~
91.49% , fh i 3 A b b T4 B BV LR 88.829%~
89.78% . T AN[7] ity JEL 4387 TE A ot ) A0 B ) 35 1t 7
A —ENZES, BMED 3 AN TP & K
UM ER R T 2> 35 bt 1 A g 2 vh T4 o

F IR T 90%, 1M ki J 3 v, T4 T ) R R R AR
T 90%.
22 BHHZREEN KR LY

KB P 2 R RE T T BOK 1 Al IR ) B
AR, AL IR R R R 2 W 2 M,
0 e R R 2R I B B 3 A R T R R
i R KR R B 5 BT A R LR 2.

I 2 TR, [R)— RS [RIAF 073 A 2 TH 2 At ]

R2 BEFERPIFKEHYNSE

Table 2 The content of tea extract in Pu—erh tea samples

%

i L 2013 4F 2014 4F 2015 4F 2016 4F 2017 4F PR
1 32.59+0.05 34.410.20° 29.70+0.30° 31.40£0.90¢ 31.90+0.50" 32.00=1.61
S 2 33.43+0.47° 31.86+0.07" 28.18+0.59" 30.06+0.32¢ 32.46+0.03" 31.20+1.90
i 3 20.85+0.23" 25.47+0.01° 25.89+0.32° 21.45+0.20° 22.45+0.08" 23.22+2.09

VE : TR R #6752 5 i (P<0.05) .
TR A B o i BEARRRUE | T A 7] i R 8 T 5
(K I & A — 25 5. 15 DB AR
HKER YR S TS RN 20.85%~34.41%, HH
2014 4E~2016 4 3 MEG T, 25K ) & it i
1> AR R 2> 5 357 2013 4F 1 2017 4, 25 K5
H B A AR 2> R 1> R 35 A 1 5
2 2R R, TR 3 KR ) A B AT
FE 1R 2
23 EHEAES AR Z BN G R

AR Z W I 2 W S BT 1Y) PR, AL B

JE EE T A RO PR S S R i B
15%~30% , & B A 25 i (0 35 T A, X 28 €, (3 (B
oA AR U, B AR S AR 2 8 A 1 oy
Mreg s 3.

& 3 A1, 28 21 & 5L 6.12%~11.88%2
B A 1 RRAEEE S R 2 B S e, HS =
A R AR 2 VTR 35 R 2 SR 3 R TRIARA
PR A RIS 1 FsE, Horh B2 T, 20154F
AR AR S Th 2R 2 & i (IR (6.85% ) , 2013 4R 5
T (8.55% )3 i 3 v, 2014 AR FEHZSRE S K £
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Table 3 The content of tea polyphenols in Pu—erh tea samples
%
i 2013 4F 2014 4 2015 4 2016 4F 2017 4F R
fn k1 11.84+0.02° 11.88+0.02* 11.74+0.14* 11.360.14" 11.81+0.02¢ 11.73+0.21
2 8.55+0.10° 7.98+0.05¢ 6.85+0.01° 7.62+0.02" 8.27+0.01" 7.85+0.58
w3 6.52+0.07" 8.24+0.15° 6.64+0.23" 6.51+0.08" 6.12+0.04¢ 6.81+0.75

T AT AN FE R 227 B3 (P<0.05) .
T &t 8.24%,2017 4R AEAR(6.12% ) .
2.4 EHAEFESTPEETFIRMILERLN S &

ENH AR M e A b 2 T — R B E ), A
B KA RE B T GA BLZE R RS W AEE C.

BT AR R R M B2 N &Y,

Table 4 The content of GA,C,EGCG and ECG in Pu-erh tea samples

EGCG . .ECC W& ilAT T 0¥, 45 R I3k 4,
F4 TEFEHSAT GA.C.EGCG K ECGCHEE

TR TjiH GA/(mg/g) C/(mg/g) EGCG/(mg/g) ECG/(mg/g)
i 1 2013 4 9.79+0.33¢ 0.89+0.03* 2.26+0.07* 3.09+0.11°
2014 4F 9.5420.16* 0.95+0.02 1.800.03" 2.63+0.05"

2015 4F 6.39+0.20" 0.55+0.02" 1.170.04¢ 1.6120.06°

2016 4F 2.56:0.09" 0.4620.02 0.88+0.03° 1.190.04¢

2017 4E 5.39+0.34° 0.59+0.04" 1.0320.07 1.35+0.08°

FE S 6.73+2.72 0.69+0.20 1.43+0.52 1.97+0.75

w2 2013 4F 6.1420.34° 0.6120.03" 0.72+0.04" 1.0620.06°
2014 4F 4.69+0.29" 0.58+0.03° 0.73+0.04" 1.080.07"

2015 4F 4.19£0.09" 0.44+0.01" 0.42+0.01° 0.9120.06"

2016 4 6.91+0.83" 0.39+0.02" 0.90+0.02 1.21£0.01*

2017 4F 7.18+0.44° 0.41+0.03 0.93+0.05* 1.25+0.07*

P 5.82+1.28 0.49+0.10 0.74+0.19 1.100.13

w3 2013 4 2.39+0.11¢ 0.44+0.02° 0.75+0.04* 1.38+0.06"
2014 4F 2.660.21 0.58+0.05" 0.7420.06" 1.1420.09"

2015 4F 2.90+0.21" 0.61+0.04" 0.7620.06" 1.130.08°

2016 4E 2.92+0.22" 0.82+0.07" 0.70+0.06" 1.0920.08"

2017 4E 4.34+0.25° 0.87+0.05" 0.78+0.05" 1.29+0.07*

E S 2.84+0.71 0.66+0.17 0.75+0.06 1.21+0.14

Y« B BRI 5 22 5 5. (P<0.05) .

I 4 T, SRR TP R T IR

il

AT, AL B AL G W i A AL T AR 2D A

4 2.39 mg/g ~9.79 mg/g, HrranpE 1 B S RRT
a2 AL R 30 LR RN & BV FLY 0.39 me/g ~
0.95 mg/g, 3 AT B 220K LR R R
TIREE S HE FN 0.42 mg/g ~2.26 me/g, i 1 HYF
YIS R KT AL 2 AR 35 RILKRERE TR
gl & EE G 0.91 mg/g ~3.09 mg/g, Horb S 1 1%
SERE R 2 RN 3. 7EERE AR A e R
L, LA R BB Wbl & AT ) (A K R A — R B

A AR b
2.5 EHAFES PRSP S E

KM —FRRIENEE N, Atz R
RS — R E A, S RIS
A S A IR B YIAH DGR, B AR S AS 2
TR S,

2 5 PN, FE TSR b 2R 2 i
JEH R 4.919%~8.57%. Horft 2013 AE AT Th 2R 2 H &

x5 EHEFERPFEZRNEE
Table 5 The content of tea polysaccharides in Pu—erh tea samples
%
i ft 2013 4 2014 4 2015 4 2016 4 2017 4F FEI
AR 1 8.57+0.10° 7.35+0.04" 6.34+0.19° 5.79+0.03¢ 6.10+0.06" 6.87+1.02
g 2 6.29+0.01° 7.49+0.13" 7.16+0.01" 7.26+0.16" 8.16+0.31° 7.27+0.62
i 3 4.91+0.01" 5.22+0.14* 5.34+0.05° 6.51+0.03" 6.12+0.01¢ 5.62+0.33

T : AT P REARIR FR 22 57 B35 (P<0.05)
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2017 4R [R5 A% i A 22 08 0 5 A BV U R
JE 2> AR 3> S RE 152015 4R T 2% R A 2 A A
AT EMEAR U R SR 2> S8 1> A0 3. EE 2R P 2R £
W5 A 14 22 57 1] R H JEORIY 22 - S 30

26 WHAFEAHARB RN R

F\MRWEHPONNER LW KR RLRM
ARG ST R R O Y 3 2
W, HES RS R TG, & 6 MIHIRFE M,
R R SR T AR

x6 LTHEHZXHEMPREZENRE
Table 6 The content of theafucin in Pu—erh tea samples
%

A L 2013 4F 2014 4F 2015 4F 2016 4% 2017 4F SRS

i1 11.87+0.09¢ 10.62+0.16" 13.70+0.09" 15.78+0.15" 14.02+0.22* 13.20+1.80

S 2 13.51+0.06" 13.48+0.17° 12.80+0.27" 10.55+0.15° 12.18+0.25" 12.50+1.13

i3 10.19+0.56* 9.41+0.31" 9.16+0.19° 9.87+0.25" 10.36+0.11* 9.80+0.64

T FATFREARR KR 22 57 8.3 (P<0.05)

H1 6 ATHL,  ANIa] Sl LR T A (R 54 2R 1Y wmE 1 Fras, R HS-SPME-GC-MS J5 ik %t

TEATELE —ENZES, 15 2013 451 2014 4, %
HA P E R & E MR T 2> 1> 5 3;
2015 4:~2017 47+ A HP A5 2 S KU
FEL 1> R 2> SR 3 T R — SR E AR TR ARy TR 5 2
B 2E e K, Ho i 1 AR TP A &R
B & Al h 10.62% , fie F ik 2 15.78% ; fib it 2 - H:
RS R R & N 10.55%, ficmik g
13.51%; Ak 3 EHAAE S P RS RS B R E R
9.16% , 5551 10.36% , & 22 il i

2.7 EHAFAT LR

TH A S TP A AL S 2R K S WA 1

40.00
35.00
30.00
25.00
20.00

15.00
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%

EEFHERATESALEMHEIRSE

Fig.1 Types and contents of aroma compounds in Pu—erh tea

B 1

samples

2015 419 3 A Sl BRSSP A BT, AU
WAL A Y FEIES (e B2 AR OR S R
25 WS ERRANE BRI 8 KM A . M 1 A
SR Th 2 2R BT 5 o R SR 6.47% . BESE
17.01% . B2 5.03% . W& FEARZ 37.32% . kAR
6.53% B2 2.24% 52 5.57% M & A 3.63% ; k2
F AR TP A L B B o B R 2R 2.34% | R
12.81% . W2 4.65% . HAFEARA 37.46% B A
4.58% 2 1.57% BEZE 7.23% M & A2 6.30%; & i
3SR SR BN DS 3.78% Bk
10.85% . Fi2 9.12% . WIS 32.20% . R
5.96% .[E25 8.18% M5 &K 6.51%., H A& ILFHRLKY) i
16 3 AN A R A S A, A 1 AR
P2 R E AL A A s T A
LSS, A 3 EHE A YIRS (RIS R 2k
AR A B T HE A S, i AR 2R
BT R AR AR

T 25 R P AR A IR 2 L it BT A 1 1 32
BLIH -, AR5 A5 T S 0 (RN 2 B e R e
SEMEFEAR 1 SR 1 S AT A R A%
v i 2 AR A, RS 0 R A R AR
24 METH SRR AR S T s SR R T

R7 TEREMEEFHEGTRAEREXNSE

Table 7 The content of methoxybenzene in Pu—erh tea samples

ng/g
AR TiH 1,2- IR 3, 4-ZHAEHSK 1,2,3-=H AR 1,2,4-=HHHIRK

AR 1 2013 4F 4.94+0.00° 3.7420.09" 9.72+0.08" 11.40+0.02°
2014 4F 6.500.01° 5.77+0.07* 11.53+0.05° 14.7740.20°

2015 4F 9.97+0.08" 3.3720.07" 16.04+0.06° 22.33+0.52

2016 4 9.77£0.09° 3.40£0.03° 11.7820.65° 11.75%0.17"

2017 4E 11.130.10" 2.30£0.09" 15.000.02" 20.10+0.06"

-2 8.46+2.34 3.72+1.13 12.81+0.36 16.07+4.43
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Continue table 7 The content of methoxybenzene in Pu—erh tea samples
pelg
AR I 1,2 AR 3,4- IR 1,2, 3- =M 1,2,4-=FHEIIE
) 2013 4f 14.640.04" 10.01£0.19" 23.38+0.32" 25.00+0.12
2014 4 8.38+0.02" 9.35+0.33¢ 21.02+0.12° 18.82+0.11°
2015 4F 6.72+0.12° 5.76+0.06° 18.81+0.14° 20.97+0.08"
2016 4F 6.24+0.05" 11.43+0.36" 17.12+0.09" 19.51+0.40°
2017 4F 6.77+0.02° 6.71£0.03" 17.4720.25" 19.79+0.02°
RSy 8.55+3.13 8.65+2.12 19.56+2.36 20.824+2.21
W 3 2013 4 7.26+0.07" 11.7340.43 10.2740.16° 15.92+0.13¢
2014 4 6.22+0.16" 8.92+0.33¢ 8.24+0.35" 8.97+0.04°
2015 4F 7.00£0.18° 8.31+0.28° 11.68+1.18" 16.87+0.07"
2016 4F 7.78+0.21" 6.67£0.10" 8.29+0.31" 14.94+0.29"
2017 4F 11.6620.58" 10.48+0.41" 15.92+0.36" 26.23+0.20°
RN 7.98+1.93 9.22+1.78 10.88+2.89 16.59+5.56
2 : IR F-BEAR R R 22 57 i 35 (P<0.05).
R 7 AT, 1, 2- ORI & L X R R Y

4.94 pglg ~14.64 pg/g,3,4- "W EILH A & VL E N
2.30 pg/g ~11.73 pg/g,1,2,3-=H A ILIEM & 26
9 8.24 wg/g ~23.38 pg/g, 1,2,4-=H A I N & HE
FBl A 8.97 gl ~26.23 pglg. TEARIE 1 H1 2013 4R
AR 3,4- SRS, Hox 3 P i &
YR RAR; 7ESRRE 2 B 2013 AR A T2 RE 5 B
3,4-ZHARERSL, HAR 3 TN & 1 4 o s
FEAR IR 3 BRI AR 1,2, 4- = B SEZR A & Y
N BT o X ] REAE TR SO T 2O ] B

3 it
T2 1 P 0 RN R A3 P T A

FERFE M EEAE bR . ABEZEXT 3 AR (355K A )
g BRI 21X (5 AR 2R 0 N 5 ) 5 R
BT TR R TR] A A 22 R TR —
it AN R AR 03 (B A AR 03 A1 )5 5% it o S AR AR
M EPREER KR, LR TYR SR, XL
iy KA TILA R MBILRZEE TR & 2
s A 2 LR R B B I AP R
T3 B2 AKIR ) ?&ﬁ%@ﬁ%ﬂ%@%ﬂ@Aaﬁfﬁo
SR EEFAT I S B s A
BRI AL S BRI fuq%; 8 REMAY,
Horp (S-S A R A FRAE I R SRS R R/ RS
YA SRR . O L AR BRI SRS
WA B T E TSRS, AR 2
pED S e AT R B S S Y s n /) (PO e e -rd /BT L
R Z, i 3 B A RS (R & A AL G A

Bt 2R TH S T B9 R, B2 B4 JBURR AR
LA T B S U AT, T 25 I B R Al BT 5 22 Aol
AR, TR 3 AR AR A A T T
HIARIRGE , A7 o X532 e 3 TR 256 o B ?EEI’J%?FI%
BEATIRAMTFT , PRI L O JSOpL ), 26 1 S 453

AT IR AR , o iH 2 RO PR fe it WTE

SE WK
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