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Preliminary Study on Tea Identification Technology in Different Seasons Based on Multi—population Mean Vector Test
LIU Shu-mei,ZHOU Qiao-yi ,LING Cai-jing et al
Laboratory of Tea Plant Resources Innovation & Utilization , Guangzhou , Guangdong 510640)
Abstract

sons. [ Methods | The contents of Ca,Mg,Fe,Mn,Zn,Cu of tea in spring and autumn were determined by atomic absorption spectrophotometry. U-

(Tea Research Institute , Guangdong Academy of Agricultural Sciences,Guangdong Key
[ Objective | The research aimed to explore feasibility of using multi - population mean vector test to identify black tea in different sea-

sing t test and two normal population mean vector test to determine whether there was a difference in the results of mineral elements in spring and
autumn season. [ Result ] The content of Ca and Mg was highest in Yingde black tea in spring and autumn,followed by Mn,Fe,Zn and Cu. In the
single factor analysis of variance,there were significant differences in the content of Zn in spring and autumn,and there was no significant differ-
ence between the other elements. In the analysis of biochemical components,there were significant differences in the content of tea polyphenols
and amino acids in the tea samples in the two quarter of spring and autumn. With the six kinds of mineral elements or biochemical components as
a whole , there were significant differences in the content of mineral elements or biochemical components in spring and autumn. [ Conclusion ] This

method provides a reference for the study of Yingdehong tea during the season.

Key words Tea;Season;Mineral elements;Biochemical components;Two normal population mean vector test
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Table 1 Information of test samples

R4 i S U 3T S LS S
No. Variety roductive Productive No. Variety Productive Productive

year season year season
1 a5 2012 HE 23 Eaw k=2 2015 #ZE
2 RIS 2013 HE 24 WA 2015 B
3 YIS 2013 B 25 ESAyIR= 2015 (&S
4 YL 2013 HE 26 LIS 2015 k=
5 YL IS 2015 HE 27 YL 2015 €S
6 WaILT 2015 K2 28 WL IT 2015 *hE
7 YL s 2015 B 29 YL LS 2015 (&=
8 WIS 2016 FZ= 30 E XAk 2015 hZ=
9 RIS 2016 HE 31 EawR=s 2015 &
10 HAILE 2016 Bz 32 LIS 2015 &S
11 EXAyIR=2 2016 HE 33 LIS 2015 k=
12 WIS 2016 FZ= 34 EXayIR=2 2015 ®hZ=
13 RIS 2016 HE 35 WL 2015 B
14 YL 2016 B 36 ESAWIR= 2015 (&S
15 P s 2016 HE 37 LIS 2015 k=R
16 WIS 2016 HZ= 38 WIS 2015 *hZ=
17 E Ry R 2016 Kz 39 KIS 2015 *hE
18 EXAWIR=2 2016 B 40 wAIS 2015 (&=
19 LIS 2016 HE 41 LIS 2015 &=
20 RIS 2012 #ZE 2 KI5 2015 B
21 wAJLE 2012 = 43 EEaWiR=2 2015 B
2 EX4yIR=2 2012 &S 44 LIS 2015 k=R
1.1.2 ik, Ca Mg.Fe Mn.Cu B .Cr .Cd.Ph ARyERW, 1 1.2.2.2  BRABIEARINGE . 7K 43 R PR /K 4300 2 480k

FE ZARME) B ARG B R S N R — AU R R
R AR AN BRR R R B = SRR
i FhR HIR e SR Ry A bl 5 10 FH K B gtk
1.1.3 &%, TAS-990 B J5 W e o 6 BT (b 5t 84
JNHE]) s HWS-26 B i # R R /K A48 ( i —TERHE RS A R
AT 5 AE 200 B3 A R AF (B R - HE R 2 A WD)
LNK-872 %1 Z 1y g PRl 31 1k &% (V1950 B 24 B HUL#8 0F 52
fIT) ,PHS=-3C %Y pH T ( LI ERRELER ) ;725N BN
BT ( HIEE R AR AR AT .

1.2 Ak

L2.1 FFocRME, Fiibm " B ReA . Frifuz
Wt 60 B i IASHE 1,000 0 g (K5 H1% 0.000 1 ¢) , B T
30 mlL ZEAR IR FE B ek, AR oC AR, 56
s AR, T 600 CCHIBE 6 h, VI E IR 5
AR oI A D KR 1 1ER R 2 mL, B I TR A
20 mlL Fh@AE R E R B LR A K AR IR G E,
R, A, [T 2 (528 AR S . SRR Tl
GG E A AEA T Ca Mg Fe \Mn Zn Cu 6 P& 5
TLRMIT R,

1.2.2 AfbRssE .,

1.2.2.1 ZRFEES . FRERZRELL 60 H i 1EE S 1. 000 g
K02 0. 001 ) , A 250 mL HEIEHH, A 90 mL 7K,
B4R 45 min, 55 10 min 535 1 K, BHRSEERE B RGHE 1
KO HEERIGINKESRE 100 mL, &,

FTINRE 5 5% 22 B P 0 2 SR P AR AR %, 3% GB/T 8313—2008
PUAT; UiF B A L R B B R A B W Lk,
GB/T8314—2013 04T ; MIMERR &5 1 R 52 A0 oG BV 4%
GB/T 8312—2013 $HA T ; W ¥ A B B30 o 2R FH AU Lb f 7
JKI= W e SR A A Bk 3 GB/T8305—2013 $4U4 T,
1.2.3  PIEAS SARSE RS, SR FH R IE A Ay 22
PIETE AR IR 7E i K a=0. 01 T HIBiE BT 4%
M TR B S A R R AL IEER
M 5 0 B A AR A 2 SR AR X IR X~ N
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XA RE a=0.01, FIH SAS 9. 4 ST 447434
1.2.4 ESEAEAGE , R SAS 9. 4 BRAFXT Bk 2
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2 ERS55HH

2.1 TRAESERERNE RAWIES ST Z8E%
ARG IR 7 /K a=0. 01,3843 SAS 9. 4 e #1443
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LRI BT R AR A 2R, R 2 WL B K
ZEYLAELT SN Ca Mg 2805, HiKJ& Mn Fe . Zn Cu, iX 8¢
BT B AR AR R B 0B SR O (L, A, 3
TBLZRP I O & AR PR 2E SR, Ca Mg Mn &
BN TER TR ZE  Fe Zn Cu 5 A F
WA NBFEBR T, FBRIERI 0 BOCE T Zn &8
FAERE RS A TR SRR FH R,
x2 FEHMAFFHETZLENERK
Table 2 The mean test of the content of mineral elements in tea in

spring and autumn

element Season value//% deviation P-Value

Ca HE 3 062. 64 840. 46 0.322
= 3 280.15 607.33

Mg HE 1.831.51 263.39 0. 285
= 1 926. 04 288.98

Fe = 86.48 23.44 0. 407
= 77.32 40.00

Mn HE 457.27 247.51 0.138
e 599. 94 328. 64

Zn Fess 36. 67 10. 39 0.002" "
(€S 27.87 7.05

Cu HE 23.45 9.57 0.240
& 20. 43 7.26

&5 5 ML S BAE O BRI T 0, B O 2R R
A S A TE N B 2 22 53 (P<0.01)
R4 BELEM 6 MTRTEEANHEXLRE

Table 4 Correlation coefficients between mineral elements in
autumn tea

WIRITHR

Mineral Ca Mg Fe Mn Zn Cu

element

Ca 1.000

Mg -0.069 1. 000

Fe -0.321 0.257 1. 000

Mn 0.216 0.029 0.178 1. 000

7Zn -0.276  0.229  0.205 0.015 1. 000

Cu -0.188 -0.045 0.004 -0.080 0.805"* 1.000

T+ * FORZESW R (P<0.01)
Note: * * showed extremely significant differences(P<0.01)

HIZE 5 AT DL, 44 A 2R RE R S AT 28 22 By VR R IR e vT
TEVERE S LR AL 0, Jerh 25 2o 2R v B T 2 R TR L vl b
W R o B 2 5 TR R R TR AR 2 R R Bk
BRI EAAERE LS KD AR HE AR
B, HG o AR R R U, B R 2k i 0 7 Ok G | A
S

x5 HEMUAEFMHEARSSEHERE
Table 5 The mean test of the content of biochemical components in

spring and autumn tea

T+« TR 2253 (P<0.01)
Note: * * showed extremely significant differences( P<0. 01)

2.2 HRETERMEXME XHE KMFERMD 6 FEBOTER
HEATAROGOMT AR SC RE 22 A R AR 3~4, B3
~4 A B, BZEGAEA S FOLE S, Ca 5 Mg Zn Cu &
AT R Mn & it Zn Cu S AAEAA R,
EAREE;Ca S5 Mg Zn S EAAEREF LML LER,
FRZEHABLI W FC R W, Ca & ik 5 Mg Fe Zn ,Cu & A7
TEFAHSCK R, Cu & &5 Mg Mn & BAFTEGACCHR H
BRI ;Cu &t 5 Zn O AR W IEAHDCCR
*3 BEFFEMHT RITEENHEXRE

Table 3 Correlation coefficients between mineral elements in
spring tea

IR

Mineral Ca Mg Fe Mn Zn Cu

element

Ca 1. 000

Mg -0.183 1. 000

Fe 0.114 0.070  1.000

Mn 0.096 0.190 0.248  1.000

Zn -0.448 0.494 0.013 -0.196 1.000

Cu -0.106  0.523" 0.205 -0.125 0.851"" 1.000

. ox o FORZEFWEDE (P<0.01), * FoREF B (P<0.05)
Note: * * showed extremely significant differences( P<0.01), * showed
significant differences( P<0.05)

2.3 AUSERERME RMEZMRETENE R
FRZELLL LG LR W LA A o0 5 i, IR Bk 4L
JUSLLZRIZR 2 By R HETR MERRC T PR KR
TS, SRR KR MY 25 2 S SRR

ARGy s FHE bR

: ; ] P1E
Biochemical Season Average Star.ldz.lrd P-Value
component value//%  deviation
KELY B 33.09 2.56 0.024"
Water extract T 35.69 2.87
P TA HF 12.39 1.64 0.000""
Tea Polyphenols 2 15. 86 3.25
AHEMR g 3.32 0. 64 0.002*"
Amino acids *Z= 2.84 0.40
ATV HE 3.38 0. 56 0.173
Soluble sugar & 3.36 0.28
W T 50. 50 0.59 0.751
Caffeine = 46. 67 4.98

TE: o+ FRERWBE(P<0.01), * FRERBEH(P<0.05)
Note: * * showed extremely significant differences ( P<0.01) , * showed
significant differences( P<0. 05)

2.4 HUESEXME K 6~T7 T HFERELKR AL

JS3 H WO B A T A PO e A Y SR O SE

B RS S E IR TR S AR IEAN DGR (H

AR T IABLIR A B S RS2 W
x6 EFHMENMSEREXRY

Table 6 Correlation coefficients between biochemical components in

spring tea

ALy LW AIERR  AIETERE

Aoy : g R
Biochemical Tea Amino Soluble .

. Caffeine

component polyphenols acids sugar
ZKXZ Wi Tea Polyphenols 1. 000
FHEFR Amino acids 0.127 1. 000
AT MERE Soluble sugar 0.180 0.023 1. 000
WIHERK Caffeine -0.348 -0.373 -0.582" " 1.000

T x FoNZESH B (P<0.01)
Note: * * showed extremely significant differences( P<0.01)
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Table 7 Correlation coefficients between biochemical components in

autumn tea

ALY KW AER ATETERE y

AL : 4 g
Biochemical Tea Amino Soluble .

. Caffeine

component polyphenols acids sugar
ZRZ MW} Tea Polyphenols 1. 000
AR Amino acids —-0. 446" 1. 000
ATMERE Soluble sugar  0.000  —0.391 1.000
WHEDS Caffeine 0.089  -0.590"" -0.055 1. 000

TE: o+ o+ FREFWETE (P<0.01) , * FRERFFH (P<0.05)
Note: * * showed extremely significant differences( P<0.01), * showed
significant differences( P<0. 05)
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747-757.
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Table 7 Overall suitability assessment score o

TR R U 2 e Y BN TR Biogas purification

pond or anaerobic pond + stabilization pond or constructed wetland

K FHEETR S I 2E e b S AL s+ AN LI Solar powered

micro dynamic biological contact oxidation + constructed wetland

XAz

A 7 g
Location fage O g it wa O e et
Effectiveness conomic Feasibility Total Effectiveness conomica Feasibility Total
efficiency efficiency
g1t Northern Anhui 27 26 26 79 40 22 26 88
fig Ht Middle Anhui 27 26 28 80 40 22 28 90
WYL Along the river 27 26 28 80 40 22 28 90
BEPH Western Anhui 30 26 24 80 40 22 28 90
fE R Southern Anhui 30 26 24 80 40 24 28 92
DRAEM - oK $2 il S A+ A TR sk 2E AR R 74 Anaerobic pond + PRAEGB+TBO+/E AL ER
drop contact oxidation + artificial wetland or ecological ditch Anaerobic pool +TBO+ post treatment

XAz
Location FEEWA BATIRA A HB TR Nt B A BATIA i Hu T A Mt

Infrastructure cost Running cost Area covered Total Infrastructure cost Running cost Area covered Total
]t Northern Anhui 35 22 22 79 37 26 28 91
fig H Middle Anhui 35 24 22 81 37 26 28 91
bASAR Along the river 35 24 22 81 37 26 28 91
EPS Western Anhui 35 24 24 83 37 26 26 89
iR Southern Anhui 35 24 24 83 37 26 26 89
4 45iE FEITREST BV 7 125 R AT e 10 5 B, BB A8 Bt 2
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