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EppE 1 7.49 | <0.1 10.13 [5.46 [3.47 |63.50 [0.66 |0.42 |63.6
21];:30) 7.31 | <0.05]0.068 [4.53 12.54 |s6.1 0.40 10.36 |90.0
b e 4.12 {0.01 |0.242 |ND |ND - 2.70 [0.32 |11.87
ND SR8
F6 HRHW(AHES)

BERE Wt s i SRR

TEEE GO0 FH g |DUE gy |y R
| 1.93 |0.024 | 1.24 0.294 10.156 {53.15 |0.028 10.023 |82.14
2 1.38 [0.021|1.52 0.257 | 0.135 [52.50 {0.021 [0.022 | 104.8
1 2.15 | <0.1 | 4.65 0.685 [0.425 | 62.04 | <0.05] <0.05 | -
B2 1.84 {0.052{2.82 0.239 | <0.1 |41.84 | <0.05] <0.05] —
E2E 1.670 | 1.352 | 2 ND |ND - RNR | ND -
S 0.043 10.03 |{69.76 | RNR | RNR | RNR RNR |RNR | RNR
ND: SRR 4

RT REKBBESBHET AMEE
RUE (%) KRR

RE LEE « pre pr (L/mg)
RS 6 0.92(5) * = 0.26(5) 0.1
Rt dam 6 63.26(4) 55.32(4) 610
T8 6 79.58(4) 93.47(2) 25000

* BORATRE: FE(2 ) Q) B2 R0 4)

AR R (2 4°) JIE (2 4)

* « RUEIH LR B RE
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ARG PR NIRRT 3 - SR

(P R)
1LEE
RTREEBERFTURRET P NBREL R HENRA,
2. {8
2.1. XX m %

RUE:A:LVV)RABRNRBEIKER SRR E A
NaCL S#f, B9 5 Bt R 846, 0 ZBE/IE B30 o B0 00 26 B, 48
itGC—ECD&ﬁJQ

2.2. %%

FAR 7 3 4 2 B IR 45 % (1S03103,1990) , B & 2 %
BRI, FRAR o w 100m] AR A6 A8, 26, A KR
WEERAHEEZE #82 S00mL 2 & % 3 &, ;m A\ 2 x 100mL
EBIR, KRA B, AHLATL T K NaSO, F 1, 36 3¢ 3 45 B okt 46
EEREAE 10mL, 500, XEFRE, RARSKHLE S
AR,

3.8

BAKREE B HK 20 %, fw A 150mL LA (2:1,V/V) %
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LR ERFE RGBT AN, WL E S00mL £ %
shd, fm N 200mlA% NaCl 2 % % f0 60mL IE B ¢, A M4 &, E B
¥ % Tk NaSO, T % , ¥ & T 500mL [H J& B #

3.1. 44t

BRAAEREET, A 10mL EBEBEME, B E 250mL
ABRFBI P ERASDLEERAMRBERMAIA LS EZL AR Y
FLOMANE G RA R 30ml AT R KL B, THEHEE LA
NaSO, F# , K & T 250mL B E M, £ OC TR HEWRHET,
A SmLECWAMEHSEEAHEEL,10 % 5% # F E& +4,50mL
FERFMKES, S LA, H 100mi6% 7% LB/ E &5 %M,
WER A, EOCTREREET, A ELKEE 0L, £ GC
I

PR 5 1 -

AL ; Perkin Elmer Clarus 500 GC

¥ 90 5 : 748 2040 9 2% (ECD)

£, 3 4% . Elite —5(30m lengthx0.25mm i. dx] pm film thickness)

A RE

KA (AR) :5Sml/min

KABEE

¥ 1 180°C

A& £ .300°C
N & R




& :210C

HFEH:0.5uL

3.2. 6 EER M LA =

mAL%mEa%Bdwﬂﬂfuwmﬁﬁ%##&ﬁ%%ﬁ
AR BRTHE #A,

4.4

‘ _AsXCXD
RE (mg/kg) = Astd X W
Ko,

As = 1 &

Astd = 17 # i 5 &

C=%#H%E (ppm)
D=H&ABEEF(mL)
V=H&KE

FE 2 #7 o R B o
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ZLAR M Gt B G 5 7 - 3R
(P R)

il

1. &

WA ARERBRTURFET P O% ERAR T B,

2. R1E

2.1 s F A %

e R R B K & B FF &, %K % & | HPLC - DAD
s U

2.2. %%

BOAE 7 7 A BB R A7 0 (1S03103,1990) , H##H E 2 %
B, TRARY A 100ml 5 KR A 6 24k, 25, AAKESH
ROBRBAHEEER, #H F 500mL 45 %K+ +, v A 2 x 100mL
ZRFE R, LR, AL LK NaSO, F 8, e # % 45 Bk 4,
RURERZIOnL, #RM, XETRE, RAR BXTLEF
L AT,

3R

EHFEREBLAEI T 10 5%, Im N 100mL ZHEB M, R £ L
ARG RB2 AN A, B8 F 500 mL MRS, 3 A S0mL 7,

R AE A CTREREET,
S 7o R



3.1. 34t

RBRBREREET AL ARG B R ER SR A
VA0 FERE LA, F TR M lem B B £ A NaSO, , # & I
A, A 100mL 75 % B, % & % Bk, & 85C THREREET, A
LJE & 4, HPLC %3l ,

& X L

X £ : HPLC( Agilent ; Model1100)

A 3 & . DAD

© W : ZotbaxRxC18 (4. 6X250mm )

FBIH: LMK =35.65(V/V)

3 ;1. OmL/min

A3l # ¥ :270nm

HAFFER 10pL

4.1% .

\ AsXCXD
R (me/kg) == std X W

K

As = # & & T R

Astd = 5 AF i 1 A
C=## % K (ppm)
D=#E®HBHEF(mL)
V=&K&

TR, B FoAR R B R A,



ELARMIZR G ORI D5 i - BRI
(F %)

1LBE

W EFEERTOURPETFTHEARBGENRN,

2. [HHE

2.1 RS H

A-QWREANRBRARRSEEXSRE RBAA ECRIHAAT
BAELE,ZHEREESFA, AL FREM, BiL GC-NPD £
;M

2.2. %%

BUME 7 ¥ 77 468 R B B AR vE (1S03103,1990) . %A E 2 7
Bodo 2, TRAR T fm 100ml # KR K6 44, 2 )5, A4 K&
VLR AHE R R, %% F 500mL WS &, w2 x 100mL
TAFRR,ARAR, ANMME LA NaSO, T, REREBRE,
AAEHEAZE 0L, RN, XETHRE, RAARBRXWREF
B, AT R B

3. 2Bl

BB B AP 50 3, N 200mL R F A A, ERF
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%&i%ﬁ%%ﬁmﬁ\d\ﬁ&,;’m)\l%%*&&,E‘Jﬁ!ﬁ%,ﬁﬁé,#}ﬁﬁ
RFHARRE, B Y E S00mL H K54 %, w23 W,
HW%EZE 2L,

3.1. 44k

EERRAY N 15% X F BAERK, %% £ 125mL 2 % 5 3+
ToMAAOML EERRFH2 AN RUER, B EHE BB TEA
LA E S00mL B R Mk, EA bk — ok, 4T EAMA, EH
0mL — RFRETRAI R =K, RE-—LTBE, HEREE
T RECKAERE, LBEBEREEN A, EFAEE 10 XEK, L
T F3 A lom B 8 B A NaSO, , 46 Bl — 8 F B FK 2%, &R,
SR S0mL = QT SRR, 3 & MK, B R 200mL = 4 F 5 %
Bo M RA B B R B ET A HWAEE, £ GC-NPD o3l

&= FCE

X% : Hewleit Packard 5890 series II & 44 &, i

A3 5 . NPD % 3 &

3% 4 : HP - 608 (30mx0. 53mmx0. 5,)

KA %

X (A K):12.0mL/min

SHEE

# R D .225C

% 3 28 :200°C
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A8 :180C
AR 0. Sul.
4.1+ %H .

\ AsXCXD
W (mg/kg) == T w

Hof

As = ¥ & | M

Astd = A7 FF 1 T B

C = #x# ¥ & (ppm)
D=4 & #H B H ¥ (mL)
W=RL&FE

AP &S ERREN
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B f 33% 7 o I 2 B BBk A 5 T ) Y s T g 1
(+H)

1. AT B A&

1.1 38

LLIREIR RBARBRBR T 10 %, wA\ 70nl. i 8§, B
MR, T EARRRN, ) SOnL FHAAERAALE, k&
T 500mL E R MY, TEOCABREAREMRT N2 K F,
AN IE B AR A E 10mL, %1t

LL2 X - Kot BB E PR E KRR (1S03103,
1990), BAKFE2 R ER(BHBEHEEX EX B2 XfER
), TR m100ml HKRH6 4. 25, AFKRF WK,
BEAHEEE, Y E 250mL L EEH ¥+, v\ 30 % NaCL,
150mL Z.f% , B Z13k % 1min, # & 30min 4 2,3 100mL + B 7/
T S00mL th HE M, EOCKBEHALEMT, N2 % F,
A 10mL E B3 & &, 5,

LI3RAE R EWRRE, ANTE, RRFEMET
B,
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1.2 %4t

1.2.1 R &3 A4 (1.0cm,id x 15em) F fw X 1 % Florisl
(E# A ,0.25mm ~ 0. 15mm, 650°C ¥ %5 4h, % 4 & & i & o &
1% Ak, BeHT, EETTEREEFER), WHMAY 2em H
FABBA, A ISmL EERTGE, A FEFRBE, TEERRMA,
BANEEEE, R ERHEA lmL A&, A 10mL EBKRE - H
B — B K (445:10:45, V/V/V) B BAE, K ERUE, ZAE
10mL, A GC —ECD # 3,

1.2.2 X% A% A (1. Ocm,id x 15em) # jw A 1 % Florisl,
BN 2em B L ARBR S, A 15mL E B Rk, FF LR
W, TEEERRE, AANBEE L, A2~3mLEEK -HH - F
FK(445:10:45 V/V/V) BB BAE M L, EREK, KE
FH &, A ZE 10mL, Bl GC -ECD %3,

123 X AE AT EMETRESR,

2. SHEBENE

2.1 KA &% &4

a) A :DB-1701 A X FHEH (4D AWE -FE - F
3 % Rk 4% :30m x 0. 32mm x 0.25um) ,

b) A48 W JE A K 40 46 i JZ 80°C R #F 1min, PA 10°C/min &
« Z 150C , % # lmin, H M 5C/min + # F 260°C , &k ¥ Smin;

c) KA E 3B K :260°C 5 4 W B 3k J :300C
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d) #HFER  1pL;

e) BT R RO WA,

DARERE: RA, AKX (99.999% ), 5% 4 R . 5k % 2ml/
min; &%, & A, % # 20mL/min,

3. M2

HERBRMRRETE LR HHR pL, EFA LD R T
HEfMEER. RERGHEATE, AT B4,

4. BRITE

BHTHARBATEURELHUC, K EUEZE T+
(mg/kg) %7, HERBEAR (1) &,

C__FaszszxVxxVex
*= Fs x Qx x Vii x M

A CRHER x 42 W2 E, mg/ke;
Fa: BHH x Sl hiE G,
Co: 7RI x 44 8 5% & , mg/kg;
Qs: R HH x A H#BAEM, uL;
Ve: W x 44 % B 4H,mL;
Vex: MAF R B E KR, mL;
Fs: fbrd x Sl thik 5 &5
Qc: B x A #BER,ul;
Vi i 2 UK R, mL;

M:ZXBH®HE,q;
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RGN SRR rp SRR A B B A I 5 ¥
(+H)

1. BT E =

1.1 385

L1 1R 8 2R AABUL B Ko 5 % F 150mL AL i
A 25ml #i K B 1 ANES, o\ S0mL Zff, T 3% i 4 KA - 18
W1 44 (3R F KT 10000r/min) , 7 B 8 AL (4% # 50001/ min)
BS54 S FEREREIOONL EEERY BEA LERK
— %, #w 20 % NaCL F 100mL £ % & # # , Bl 4% % Imin, # £
30min 4 & , B 20mL t 2 Z & T 250mL & [H & B AL , & 40T X
BHEALEERT N2 RT, FEd,

1.1.2 23 . 5+ o BURE OF 3 7 4 3 B B 5 47 o (1503103,
1990), MHEHKE2 AR SR (EREAFER BX BARMER
), FRArd A 100ml 3 KB 6 24, )5, AA KR HE,
EHAHERE, BH F 250mL ZEEH ¥, A 30 3 NaClL,
150mL Z. & , Bl 71 % % Imin, # & 30min 4 B , R S0mL L R LT
. 250mL ty Bl RS, E AOC AR RFEAREMT 2R T, %

o
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LIB3RAE - MR EWNRARE, A TR, ERFEHET
B,

1.2 %4k

1.2.1 %75 : % Envi - Carb A EBREF A4 2em & £
ARRN, M 10mL ZFF - PERABEHERE, FERH LK, F
#250mL BREM, AANEEE L, #LRBEH2~3mL 2
~PRERAREZENERAEF AR 2L 2 - F XK %
HAEG BB ERET A 25ml 2 - FREB A, KERKH X,
THOCABRREZRERT N K F, MANZEHAZEZE 20L, &
GC-FPD & 3 ,

1.2.2 % : %7 3k B R & 3K

1L23 XA E AT EHETE K,

2 5EaENE

2.1 &40 &4

a) €34 DB - 17 & ¥ £ 4 % 4 (30m x 0. 32mm x 0. 25um) ,

b)AEAEERF KB E 100C 4 1min, Y 30°C/min 7
& E 220C , R ¥ 10min, H YL 45C/min } # £ 250C , 4 4 Smin;

) FAE i K :220°C ; 4 J 8B 38 f :250°C

d) #HER 1ul;

e) M F R : XA

DAREEE: BRI, £5(99.99%), ER# X 7 & 2ml/
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min;H, :75mL/min, 0, :100mL/min, &% , K A , % # 20 mL/min,

3. WE

BRERFARETHEERS A S Lul, BRE AL HRYE
mEfEE R, REREEEEZE, A REHTTETH,

4. HRIHE

REFHULLGREEURELHV L HEUZRE TR
(mg/kg) 7, ERHARX(DHE . RBEFTHRARLHGAGEUR
EN¥C, i BZEUNERE T (ng/ke) 7, £ RHFEAX(L) I
#.

CX_FaxCSXstVxxVex
B Fs x Qx x Voo x M

RF Cx: KHEF x AL WA E,mg/kg;
Fa. XA H x 4140 By | AR
Cs: FFHF 8y x 4 5 W B E , mg/ke;
Qs: A7ty x A AR, pl;
Ve KB x A4 8 A ARR,mL;
Vex: i FF W R B E A AR, mL;
Fs.AFdE b x AW IEH #,
Qx: AW x A #HAEAR, pl;
Vri: WA AR R, mL;
M:RHFWRE,g;



B A By A HErb otk e Bk B 5 B RS W 1
(+@)

1. Br4b B 7 3%

1.1 3883

LLLEER EHRIUE R K5 5 F 150mL 3 0 o, 4
A 25mL 2 K@ RIS 1 ANBE, Am X\ S0mL 7, B8, F 39 7 2 IKA - 18
HR 1 4% (% 3 F 1% F 100001/ min) , 7 B 0 AL ( %% 3% 50001/ min)
3%105ﬁ@,%iiﬁﬁ%ﬁélmmﬁ%ﬁ%#’,ﬁﬁﬁiﬁ%ﬁ
--JJ(,J&H)\ZOFENaCL;Flmmﬁﬁﬁﬁ#ﬂ,ﬁlﬁlﬁﬁlmmﬁﬁ
30min 4+ & , X 40mL | & 7 B F 250mL & [ j& 52 48 & , & 40°C %
BREEREWT N2 F #5454,

1.1.2 %%:%#é‘]ﬁl#f%f“%i&%@I&iﬁfﬁ(ﬁ%l%,
1990), BAKE2HBEAL(AHAERL ERX B AKXFEAE
), THRAE v 100ml # KB H 6 94, ZRE,RARE S HR,
RARHEZR, %Y % 250mL LEEH %, fm A 30 % NaCL,
150mL Z.J%, Bl A4k % 1min, # & 30min 4 2, 50mL + 2 7. F
250mL W H KR, EOCKRREERERT N2 kT, &5

o
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LI3EAE . MR ERRARE, RTE, BRF KR K&
#*

1.2 %4t

1.2.1 R &% A% A (1. 6cm,id x25¢m) ¥ /s A 5 5 Florisl
( B 47 A ,0.25mm ~ 0. 15mm, 650°C Y4 % 4h, 2 # G # K & 2 &
% mA, BeH4, LFTTFREFER), ARMAL 2em &
FABE® 4, A 20mL F BT, I 3 & &, A 20mL E B 5
~HR(4: L, V/V) QB REBRE, R, FERER, BA
SOmL iE B %% - W (1:1,V/V) o Bk s & A B OF LA RN, &
ERMA,EOCABREARERT NN RKT, mATH, 2 &
% 2mL, F HPLC - DAD # 3l ,

122 K 47 MR TR &%

1.2.3 K& A FEME TR RS,

2. BHEBENE

2.1 %A & %A

a) £, 3% 4 : Aglient TC — C18 4 (4. 6mm x 250mm,5um) ,

bD)BMERMER Rt HABERMRLFELT R

g | BHE|RE | Ack(0.2%@®) | B:ZH
( min) (mL/min) (%} (%)
0 0.00 1 90.0 10.0
1 30.00 1 40.0 60.0
2 35.00 1 90.0 10.0




c) B B ¥ K 270nm; A F 35C ; # A E 10uL;

3. W

HEBEBRAFETIEERL A S IpL, BXE A0 WHEY
HEfMETR. RERENEEE, AdFES#TEETE,

LERIE

REFTRARGREEUREL SV i REUERET
(mg/kg) RA,ERBAR(D T E . KBFPRURSRGEUR
BA8C, T, B EUBRET R (ng/kg) R, EFHEAR(D)
.

_Fa x Gs x Qs x Vx x Vex

Cx Fs x Qx x Vii x M

AW CoRBFF x 440 8WE4E mg/kg;
Fa: BB F x40 WETH;
Cs: iR AW x A 90 W E ,mg/kg;
Qs: R HE W x 41 oSt B A M, uL;
Ve R x 08 A4, mL;
Vex: R W R E AR, mL;
Fs: iR B0 x 414 th 4 7

CQuRAH x AAR R, uL;
Vi B H A B R, mL;
M:AHFWRE,e;
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Development of Tea Industry in China

1. Intreduction

China, the hometown Qf tea, 1s the first country in the world discovered and made use
of tea in history. Currently, China is the world's largest producer and consumer of tea,
ranks first in world cultivation and production of tea for many years, predominating in
the world tea industry. Tea sectors employ over 80 million workers directly or
indirectly in China's twenty tea belts. Tea is one of the most important cash crops in
China, tea industry play a quite important role in accelerating economical
development and making farmers rich in tea-planting regions. Following analysis
detailed the development of tea industry in China in recent years.

2 Production, domestic supply, and international trade
2.1 Production: cultivation areas, harvest areas and yield

In 2009, tea planting area and harvest areas covered 1.867 million hectares and 1.38
million hectares, rising by 6.9% and 6.6% from 2008, respectively. The total
production reached 1.35 million tones and preduction value amounted to 41.367
billion RMB, increasing by 16.9%. In recent years, China’s tea production area, vield
and value show rapid growth trends on the whole (Fig. 1).

China produces different kinds of tea, but the main is green tea. In 2008, yield of
green tea, oolong tea and black tea were 92.7 nullion tons, 144,000 tons and 69,700
tons, accounting for 74%, 11% and 6%, respectively. Fig. 2 shows: oolong tea is
unceasingly increasing; black tea decreased from 1998 to 2003, but rose since 2004;
compressed tea is relatively stable in recent years; other kinds of tea also rose rapidly,
meeting various needs of consumer.
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Figure 1 Trends of tea production area and yield in China

2.2 Trade: Export / re-export and import

In recent years, the amount of tea exports grew steadily in China, in which green tea,
oolong tea and white tea increased, while black tea, dark tea and other special teas
decreased (Fig. 3). In 2009, China exported of 303,000 tons of tea that worth $705
million (Table 1), in which green tea were 229.3 thousand tons and 5.25 hundred
million dollars; black tea 40 thousand tons and 64.37million dollars; oolong tea 24
thousand tons and 66.86 million dollars; scented tea 5.914 thousand tons and 29.63
million dollars.

Meanwhile imports of tea grew quickly. In 2008, the trade amount of tea was 302,300
tons in China, of which 5,398 tons for imports. Most of them were black tea, reaching
4,306 tons and accounting for 79.77%, while green tea was 944 tons, accounting for
17.49%.

2008

2007

® Other tea production
(tons)

2004 .
® Pressed tea production
_ {tons)
# Golong tea production
2000 (tons)

®mBlack tea production
(tans)

MGreen tea production
(tons)

0 100000 200000 300000 400000 500000 600000 700000 806000 900000 1000000

1996

Figure 2 Structure of Chinese tea products
2.3 Consumption

China is traditionally a major tea consumer. In recent years, as the income of
inhabitants increasing, the increasing rate of the annual consumption of tea stood at
10-15%, especially in main market areas. A survey showed that consumption of tea
per head reached 2.50 kg annually in Guangzhou province. The total consumption of
tea in 2009 is estimated to reach about 100 million tons,
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Table 1 Tea Export & Import of China (10000 tonnes, x 108 US$)

Year Export Quantity Export Value Import Quantity import Value
1999 19.96 3.38 0.19 0.03
2000 22.11 3.47 0.24 0.04
2001 2497 3.42 G6.17 0.03
2002 25.23 3.32 0.17 0.03
2003 25.99 3.67 0.29 0.04
2004 28.02 4.37 £.23 0.06
2005 28.65 4.84 0.28 0.07
2006 28.66 5.47 0.32 0.08
2007 28.95 6.08 (.53 0.13
2608 28.69 6.82 0.54 0.18
2009 30.3 7.05
10 000 tons biflion
Export volume (10 000 tons) -
30 - Export value {billion) 7
25 6
5
20
4
1 g
§ - 1
0 0

[
\-[Figure 3 Trends of tea exports of China

3. Marketing channels
3.1 Introduction

From mid-1980s, the tea circulation system in China has been reformed radically.
The Fig.4 shows the basal tea marketing channels existing in China at present. The
Scented Tea and Border-sale Tea flow into the market after special refining process,
while famous and high-quality tea enter the market directly after processed by farmers
or tea plantations. Organizations that link producers to consumers mainly included
nets of the mass markets, tea trade markets, specialized dealers and shops, but a part
of tea o get to the consumers directly from the farmers and others should pass from
mid-economy organizations to consumers. The main channel of trading famous and
high quality tea in China is tea trade market, which normally contain producers,
mid-organizations and tea houses.
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Figure 4 Current distribution channels of tea in the domestic market of China

3.2 Distribution channels of tea farmers

According to a survey carried out by China Tea Indusiry Economic Research
Institution (CTIERI) which covered 518 tea farmers distributing in 10 important
tea-producing provinces, 46.3% of them sold thejr tea to local leading enterprises.
Some farmers chose mid-businessmen as the only or one of their production accepters,
which occupy 20.3% and 26.1% correspondingly. Others sold their tea by themselves
through Farm Product Markets or Specialized Cooperatives, but these only take few
proportions.

Table 2 Distribution channels of tea farmers

Marketing channels Number Proportion
(DFarm Product Markets Selling 61 11.8%
@TO Mid-businessman 105 20.3%
@To Leading Enterprises 240 46.3%
@Specialized Cooperatives Selling 33 6.4%
®Own Shop selling 15 2.9%
Contain @ 95 18.3%
Contain @ 135 26.1%
Contain ® 26 5.0%
Contain @ 270 52.1%
Contain @ 64 12.4%
Contain O® 215 41.5%

3.3 Distribution channels of tea enterprises

A study of the CTIERI in 2009 suggests that there are two Outstanding
Characteristic of choosing marketing channels for tea enterprises. One is that 74% of
enterprises in the study apt to establish their own distribution channels and nets. The
other is multi-channels distribution that prevails for 65% enterprises, Preliminary
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analysis indicates that Profit distribution and business concepts are the main causes
leading this situation. Currently, it is considered that the most profitable opportunities
lie in retail links. As a consequence, to achieving more profits, more enterprises prefer
sales terminal controlling through contribution of their own channels or other ways.

Table 3 Distribution channels of tea enterprises

Channels Number Proportion
(DOwn Sales Networks 45 22%
@by supermarket 1 0%
@consignment sales 6 3%
@Wholesale market 4 2%
®waiting for consumers 10 5%
Two ways 58 29%
Over three ways 74 36%
Contain O 151 74%
Contain @ 66 33%
Contain ® 83 41%
Contain & 81 40%

4. The Analysis of Market Share
4.1 Channels of Wholesale and Retail

The market shares of tea in China are mainly on domestic, which accounts for
77.8% of sales and the broad market 22.2%. In domestic market, tea trades endure the
process from wholesale to retail. And wholesale markets have two types: original and
selling sites. Presently, there are comparatively few of original wholesale market in
China except those counties with high yield in tea. However, the wholesale markets in
selling sites are spread almost every large and medium-size cities, there are large
scales of tea wholesale market in those metropolises like Beijing, Shanghai, Tianjin,
Guangzhou, Wuhan and Shenyang, in which peddling can also be found. The retail
distribution channels in China’s tea market are major in tea special stores and original
trade markets. The reason is that in these sites tea consumers can taste various kinds
of commodity in different prices, favors and colors, such a great selective space can
satisfy different preferences. Comparing with consumers’ disability of tasting or
bargaining in supermarket and emporium, in tea original sites, they can find out their
favorable tea with proper price through negotiation with sellers depending on the
benefit of huge tea supply and fierce competition among sellers, the full-scale and
transparent market information in those sites. Consumption in tea room, customers
care more about casual experience, therefore their comfortable environment and
service of high added-value make tea prices higher than other places. According to
investigations, customers from tea original and selling sites choose dissimilar selling
channels. In origin, customers prefer to purchase tea with tea farmers. They can make
their final decisions through their own judgments of tea quality after on-the-spot
experience, by the inspection of tea garden environment and tea productions. While
customers in selling market sites prefer the tea special stores with the purpose of
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convenience and quality guarantee. With the quick expanding of brand chains, tea
trade becomes more and more branding and converging. The improvement of market
information and logistics thrives the wholesale market in origin, therefore some large
tea-selling enterprises purchase directly from those sites, some of them even build
their own production bases in those sites to reduce the links of raw material trade and
their production and operation costs.
4.2 The Import Share Apply for Original Rules

Chinese tea is welcomed by consumers all over the world. By the end of 2009,
Chinese tea has already exported to more than 110 countries and regions. The import
amount of the top eight countries among those countries took up 60% of Chinese tea
export. These countries and regions like Morocco, America, Republic of Uzbekistan,
Japan, Pakistan, Algeria, Mali, Nigeria, Senegal, Tunis and Hong Kong are the main
Chinese green tea importers; Our black tea mostly is exported to Russia, America,
UK., Hong Kong and Pakistan; special tea ( oolong tea and scented tea) are mainly
exported to Japan. The chief importers of Chinese tea are Morocco, Japan, Republic
of Uzbekistan, America and Russia. Recent years, Morocco has always been the
largest importing country of Chinese tea and reached 58.5 thousand tons in 2009;
Republic of Uzbekistan is the second and 22 thousand tons. Russia became the third
largest importing country of Chinese tea and reached 21 thousand tons; due to the
influence of financial crisis, America are the fourth largest with a volume of 19
thousand tons; Japan continues to decrease the importing of Chinese tea and less than
19 thousand tons in 2009; Pakistan imported 14.8 thousand tons of Chinese tea in
2009. (fig.5) _
Importing amount of Chinese tea (ton)
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Figure 5 Changes of importing amount of Chinese tea in main importing
countries

4.3 Product Category of Consumption
In china, people tend to consume green tea more, the consumption of it in 2006
was 385 thousand tons, which made up 58% of total domestic consumption; the
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amount of oolong tea and scented tea came closely , each of them are 80 thousand
tons respectively, which occupy 12% of total home consumption; the volume of black
tea consumption is 15 thousand tons and accounts for 2%; the other kinds of tea such
as brick tea, puer tea, white tea and yellow tea were 100 thousand tons and take the
proportion of 15.

In addition, China established tea beverage market in 1993, in 2001 this market
turned into a flourish time. The total output of domestic tea beverage in 2002 nearly
reached 3 million fons, in 2009 it rose to more than 6 million tons. The Chinese tea
beverage market develops rapidly and almost increases by 30% each year, for which
account 20% of Chin’s beverage market.

5. Economic Factors Affecting Demands

5.1 The Levels of Incomes

Income is the major force that affects tea consumption activities, as to the
residents of one country, the consumption volume and desirable price of tea depend
on their levels of personal incomes. With the growing incomes of urban and rural
residents, tea demands increase steadily. Statistical references indicated that the tea
consumption volume of high-income households is more than 1.9 times of that of
Jow-income households (fig. 6).

<]

Per capita tea consumption (Kg)

Figure 6 Relation hetween urban houschold inconies and tea consumption in
2008

Note: The data is limited to the residemts” direct purchases. does not include the group’s
consumption.

5.2 The Purchasing Power
Household’s living expenses are the most important implication of purchasing
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power. The recent years observed strong increase advising a forceful purchasing
power for tea. Accompany with higher income, the proportion of living expenses for
leisure and health protection foods improves. The more researches of the benefit of
drinking tea for physical health, the more Chinese residents will consume the
commodity of tea.

3.3 Setting Price of Production and Its Value Chains

Presently, the value chains of Chinese tea can be divided into five links: the
growing of tea plant, the primary processing, the refining processing, the wholesale of
production and retail. According to our investigations from relating specialists and
enterprises, the process of value-added of commodity tea with the retailing price of
10¢ yuan (RMB) in China are properly expressed in Fig. 7, as we can see, the
distribution including retail and wholesale has the highest proportion of value-added
and reaches 60% of final value; the process of primary and refine production add by
30%; tea plant growth account for 10% of value adding. In addition, businessmen
with different interests in this value-chain can affect the sustainable development of
tea industry by their expecting of tea prices. For instance, if the middlemen thinking
of their own short term benefit bring down the price too much to dampen
manufacture’s enthusiasm to produce, and finally the quality of tea will be
undermined. On the other hand, manufactures” over-emphasis on costs of production
and disregarding of middlemen’s interest space will make further market exploration
harder. Actually, product price plays an important role in consumers’ decision on
purchasing. The survey from the mass consume market displays that about 60% of
consumers consider product price as the second important factor that affect their
purchasing decision.
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Figure7 Estimated price changes from raw material to commodities (%)
(From left to the right: fresh shoots, original made tea, bulked tea, wholesale and
retail).



5.4 The Comparison of Consumer Price between Tea and Other Kinds of Soft Drinks
such as Coffee '

Tea is considered to be one of usual drinks that faces competition from other
alternative beverages. The fallings and risings of alternative beverage prices will
make an influence on tea demand even though the price of tea unchanged, it means
that changes of alternative beverage price make the occurrence of a change of tea
demand in the same direction. As Chinese fraditional drink, tea meets with a fierce
market competition from other thriving beverage with rapid consumption increasing
such as coffee, carbonated drink and juice, when young generation in Chinese urban
cities especially fond of these alternative drinks. Nevertheless, suggested from its
final retailing price of value chain, tea still owes the forceful market competition. In
view of domestic production of coffee with small planting area and low volume, about
90% of them are imported from other countries, which virtually improve market price
of these beverages like coffee. A market retailing price survey of soft drinks as tea,
juice, coke and coffee indicates that the cost of a cup of tea used the article of the
average price 46 yuan (RMB) per kilogram in 2009 domestic market and conventional
brewing amount of three grams each cup is just 0.138 yuan (RMB); the cost of tea of
famous and quality like Longjing is just 3 yuan (RMB), which are equal to cost of
Juice, coke and instant coffee.

6. The impact on demands of tea for non-economic factors
6.1 The consumer’s personal costume and hobby
Geographic position decides the local level of economic development and
consumption habit of tea, and also impact tea consumption. Thus, consumers have
different interests on tea consumption according to different position. There is an
obviously geographic character of tea consumption in china, which has a vast territory
and a great difference of economic level around.

People in the north of china prefer scented tea, while southerners prefer green tea.
And the consumption of western minority is dark tea mainly. People in
Beijing-Tianjin and Shanghai-Nanjing-Hangzhou drink high grade green tea like
Longjing tea and Biluochun tea. People from Hunan prefer green tea have smoky
flavor, and people from Guangdong-Fujian like oolong tea best,
6.2 Population Characteristics
Population is a so important factor that would decide the market size, and demand of
tea is greater in populated areas. Rate of population growth and changing of
demographics have a decisive impact on consumption demand of tea. The survey
showed that age also plays an important role on tea demand. The elder consumers
take a larger proportion in traditional tea consumption groups. Young people prefer
FMCG, something faddish and healthy, just as tea beverage. The survey, which
focused on tea beverage consumption in Beijing, Shanghai, Guangzhou, Wuhan,
Chengdu, Shenyang and Xi’an, showed that tea beverage consumption is mainly
based on young women, choosing tea beverage for they are faddish and healthy, and
drinking tea beverage can make their weight reducing.
6.3 Consumer consciousness



-With the elevation of living standard in China, public awareness and demand for
safer tea has risen significantly, they shit consumption concept from price-based to
safety-based, and consumption of organic tea is rising. Functional healthy tea
becomes a new trend. some experts point out that, in order to satisfy various
consumption demands on the base of keeping traditional smells of tea, new
health-care tea contains some traditional Chinese medicinal materials such as rose,
honeysuckle and semen cassiae torae and have rather high added-value.

A questionnaire investigation was implemented randomly by more than 300 people
with the help of several train dealers on tea in Beijing. And the result showed that
consumers are mostly concerned on tea quality among price, brand, service, packing,
discount, producing area and quality. 33% respondents put quality in the first place,
when buying tea, and then are producing area and price. And people got quite
different standards; grade tea consumers pay more attention to the appearance of tea,
while bulk tea consumers pay their attention to the taste of tea.

At present stage, tea consumption turns into a new trend of personality, health caring,
gifting and costliness. A case study of southern Fujian showed about 40 percent
consumer buy tea for health, and 30 percent for gift, female consumers for skincare
and slimming function of tea. Few consumers know tea quality quite well in China
even in Guangzhou, where the tea culture atmosphere is denser than other regions,
just 28.3% of them well understand the knowledge of tea and about half of them know
the general information of tea. An investigation from Beijing market suggested,
consumers pay more attention to the material levels of tea or their physical demands
on tea such as keeping fit, quenching thirst or influence by other individuals. Less
than 10% of them familiar with the procedure of tea, few consumers care about the
planting and processing of tea and their environment-friendly procedure while
producing.

others, influce of
culture of tea, 2.75% family({friends),
16.10% ¥ : 24.73%

relieve
refres hing thirst,
{health) effects, — 17.72%

38.70%

Figure 8 Main reasons for drinking tea by consumers
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In recent years, consumption of Chinese tea is increasing. For some time,
domestic tea consumption will further increase. From the structure of tea, green tea
consumption is still mainstream, oolong tea will maintain growth, black tea
consumption market has begun and is expected to expand. There may be restorative
puer tea market growth. Viewed from the degree of processing, deep-processed tea
and health protection tea consumption will increase rapidly, and fast consumption teas,
especially tea bags and instant tea consumption are expected to be greatly improved.
Therefore, to further promote continuous and healthy development of China's tea
industry, the direction of trade should be adjusted, and the domestic consumer market
should be paid more attention to and be preferably nurtured, enterprises must choose
right target market according to the characteristics of their products, formulate
marketing strategies suitable for the local market.

The distribution trend of China's tea market are as follows:
(1) Rapid development of brand chain store

China's major tea brands in recent years have accelerated the pace of expansion of
chain sales. the major chain brands in some tea consumption major cities have very
intensive marketing outlets. For example, Fujian Anxi Bama Tea Co. opens up to 500
chain stores; Beijing Wu Yu Tai, a traditional and famous shop, has more than 200
chain stores; Tenfu Group has 1,012 chain stores (Table 5) in mainiand China.

Table 5 The development of tea brand’s chain stores in Chinese Mainland

Company Name Brand Number of chain | Selling-scale
store (mllion)

Beijing Wu Yu Tai Tea | Wuyutai 215 53,225

Company

Betjing Zhang Yi Yuan | ZhangYiYuan 110 40,900

Tea Company

Tenfu’s Tea Tenfu 1.012

Bama Tea Bama 500

Note: ZhangY1 Yuan's data for the 2008 data, the data of Wu Yu Tai, Tenfu’s Tea
and Bma Tea for the current data.
(2) Diversification of current principal part

Scale, standardized and grouping of current principal part which are based on
Reconstruction systems of the value chain are the trend of current principal part.
Currently, Tea current principal part is facing the situation of the main theme of
reconstruction. Each principal part must be in accordance with their own core
competencies and key resources, participating some links in the tea or a period of
business. The new current principal part will be expected successively, such as the tea
trade intermediaries (such as tea brokers, etc.), cold storage agency, transportation
intermediaries and so on.
(3) Standardization and branding of circulation elements

Since 2006, China launched the market access permit system of tea products and

— 83 —



review and licensing(ie, QS Certification) implementted by the technical supervision
departments at all levels, The starting point of this initiative is to ensure the quality of
tea, especially the stable eligibility of product quality, meanwhile, to provide the
necessary protection of tea brand in circulation,
(B) Prospects of expanding the market

At present, China's economy maintains a high rate of development and people's
living standards improves continuously. Therefore, in the next few years, China's
economy is still expected maintaining rapid growth, and people's income will further
increase (Fig. 9), and simultaneously, tea consumption market is expected to continue
expansion.

Per capita income (RMB yuan)
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Figure 9 Trends of per capita income of Chinese urban residents
(C) Experience of success

1. Promoting the tea culture, and advocating tea for the national drink, expanding
domestic tea consumption

Since 90s of last century, the hot tea culture rise across the nation, tea at all levels
of government particularly in the main producing areas, played a positive role in
organizing and leading intermediaries to hold tea expo and tea festival in the
tea-producing areas and marketing areas, which greatly promoted tea consumption.
Government, by way of advocating for the national drink of tea, guiding consumption
and developing new consumer groups, has done a lot of useful work in expanding the
market demand.

2. Focusing on quality and safety of production, improving product quality,
promoting tea consumption

Government, through controlling quality safety to satisfy consumer demand, has
promoted the growth of tea consumption. Since 2007, under the fulj implementation
of the Q8 system in the industry, and now Government’s strong supervision, quality
safety becomes the industry-wide consensus. The Government, by encouraging
enterprises to increase the control tea source and the reform of processing
environment, tea quality is greatly improved, For example, Zhejiang Province, since
the second half of 2006, through government subsidies, the number of tea factories
reformed in the province have been close to 500; 123 companies have certified by the
Pollution-free Production Bases; 109 tea products have identified by the Green
Agricultural Products; nearly 20 products have certified by Green Food Certification;
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94 600 acres of organic tea garden of 177 enterprises have passed the domestic or
international organic tea certification; more than 20 enterprises have passed the
ISO%001 or ISO14000 certification.

Tea quality is the driving force and goals for progress and development of tea
industry. In recent years the Chinese government attaches great importance to tea
product quality safety. Tea Quality Supervision and Testing Center of Chinesé
Agricultural Ministry, carries on the spot-check 1o quality and safety of tea product
each year. The implementation of "Law of Quality Safety of Agricultural Products in
People's Republic of China" in November 1, 2006 and the implementation of "Law of
Food Safety in The People's Republic of China" in June 1, 2009, provide protection
and legal basis of tea quality safety regulation. After the implementation of the law,
Chinese Government actively promotes the establishment of tea quality tracing
system and is currently promoting the standardization of tea all over the country. The
improvement of tea product quality and drinking safety greatly promoted the growth
of tea consumption.

3. Vigorously propagandizing health benefits of tea drinking, thereby driving tea
consumption growth

In recent years, Chinese government has continued to increase propaganda of
health benefits of tea drinking, and guides and promoies tea consumption. Besides,
Chinese government makes full use of foreign research results on healthy of tea
drinking, and encourages the development of new markets for tea consumption.
Consequently, at present, tea industry has been extended to daily chemical, catering,
food, medicine and other areas. The spread of health benefits of tea drinking ideas has
laid a good market base for guiding tea consumption. Tea Health and Tea Culture
have been popular in a large number of consumers’ minds in China. With China's
rapid economic development, domestic tea consumption market will continue to
expand.

4. Guiding the establishment of a virtuous circle of market mechanisms

China's domestic tea consumption in recent years, has grew rapidly, and market
prices has increased steadily. This not only depended on increases of income levels
and health awareness, but also benefited from the government’ guide on the market.
The Government encourages enterprises to improve product quality and attract more
customers and increase per capita consumption by improving the quality of tea
products. Unlike most consumption goods, the market price of tea in China is much
higher than international market price, the average price is about 46 yuan (RMB) / kg
in domestic market in 2009. China's domestic tea industry has access to a virtuous
circle of high quality, high price, high cost and high efficiency.

5. Science and technology of tea

Chinese government pays great attention to scientific research and technology
generalization of tea. Each major scientific and technological advance has contributed
to the jump development of China's tea industry. A variety of health and treatment
effects of tea, revealed by scientific research, contribute significantly to the
consumption of tea and play an active role for developing tea market.
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REPORT OF THE WORKING GROUP ON THE DEVELOPMENT
ON ESTABLISHING MRLs IN TEA ON THE BREW

L INTRODUCTION

1. At the Eighteenth Session of the IGG on Tea, which was held in Hangzhou,

China in 2008, there was agreement to establish a new Working Group (WG).
On the para 27, Report of 18" Session of IGG on Tea, Hangzhou 14-16 May,

2008:
Sampling of tea on the brew would be investigated by the WG under the leadership of

Prof. Chen (China) with the assistance of Dr Chaudhuri and Mr Simrany (USA). This
Working Group would:

0 Combine the existing methodology of measuring residues in the tea brew, risk
assessment and solubility of chemicals for establishing MRLs.

[ Collect data on tea brew as well as leaf for the same sample

{J Investigate the legal considerations for establishing MRLs by this method;

0 Consult with the related international agencies, e.g. JIMPR, Codex Alimentarius and
national authorities.

2. The Meeting of the Working Groups was conducted at FAO in Rome from 20 to
22 May 2009, The Meeting instructed the WG to:
*Establish the methodology for tea brew and dry tea;
*Organizing the ring tests of green tea and black tea samples from tea garden sprayed
with three pesticides (Bifenthrin, Imidacloprid and Dimethoate)in different countries
and laboratories;

II. ACTIVITIES OF THE WG

3.  Compilation of literature published on transfer rate of pesticide residue from

made tea to tea brew showed a wide difference of pesticide residue in tea infusion which
is depended largely by the water solubility of pesticide as early as in 1988 in China. The
experimental data on the investigation from China, India and Japan ere presented at the
18" IGG at Hangzhou, China.

4.  According te the recommendation in the Rome Meeting, a validation of established
methodology for determining the residues of dimethoate, bifenthrin and imidacloprid in
the tea brew was planned to conduct through a ring test. The ring test are planned to
conduct in 11 labs in eight countries. Due to the various reasons, the analysis was
conducted in six labs of four countries: China (2), India (2), Sri Lanka (1) and
Bangladesh(l)



S. As decided in the Rome Meeting, China recommended the method for green fea,
and India recommended the method for black tea. A comparative determination of both
methods was conducted with green tea and black tea samples fortified with three
pesticides in different polarity, Investigation showed that the resulis of determination on
the tea samples with low polarity pesticide (Bifenthrin) by two methods are similar,
however, the resulis of determination on the tea samples with higher polarity pesticides
(Imidacloprid and Dimethoate) showed a guite greater differences. Adding some water
to the dry tea sample is necessary for improving the extractive rate of pesticides with
high polarity frem dry tea. If o water added te the dry tea, the residue level of these
pesticides with high polarity in dry tea samples will several bundreds times lower than
those in tea brew. So, the methed is recommended to add 50% water (weight of dry tea)
to the tea sampie. The method is attached in this document. The results are listed in
Table 1-4.

6. Afier ihe validation of the established methodology, three green fea samples
{sprayed with three pesticides accordingly: Bifenthrin, Imidacioprid and Dimethoate)
and three biack tea samples (sprayed three pesticides as above) were sent to 8 labs at
August of 2809. These tea samples were provided d by China (Green tea, TR,
Hangzhou, China,July 2009)) and India (Black tea, TRA, Jevhat, Fadia, July 2009). The
dosage was imidacloprid 22.25 g a.i. ks (India) 45 p.ai ha' {China}, bifenthria 37.5 ¢ a.i
ha™ (China) --80 g a.i. ha™ (India), dimethoate 300 g a.i. ka™ (India) - 450 g .0, ka” (Indis),
Spray volume 400 L/ha, Sprayer: Hand operated knapsack sprayer. The fresk iea shoots
(one bud and two leaves) from treated tea plants was harvested a¢ 8 days (India) or 7 days
after spraying,

7. The vesidue level of pesticide in the tea brew is closely related with the water
solubility of pesticide. The higher water solubility of pesticide showed higher extraciive
rate of pesticide during the brewing process from made tea. The resulis of ring test is
atizched in Table Sand §.

1. CONCLUSION

8. The Actisn Plan agreed at the FEighteenth Session and the Working Group
Meeiing in Rome 15 being progressed. The methodology for defermining the residue in
tea brew was esiablished and amended. The Working Group recommended to
investigate the following nuipects in 2016-2611.

# Legal consideration for cstablishing MRLs of various pesticides in tea by
considering the situation durisg brewing process

# To establish ene or two common methods for the determmination of black tea
and green tea after a further rinyg test

# To conduct the experiment on the transfer rate of various pesticides used in
tea production

# To conduct the risk assessment of pesticide in made tea to drinker during the
brewing process according to the above investigation on the transfer raie of various



pesticides

# To put forward a suggestion on how to establish the MRL of pesticide in made
tea in considering the transfer rate of pesticide from made to tea brew for discussion.
9. The funding problem should be considered and identified. It is recommended that
IGG should contact with CFC or other organization for getting the supporting funds.

-




Enclosure I RING TEST FOR METHODOLOGY

Objective:

According to the recommendation in the Rome Meeting, a validation of

established methodology for determining the residues of dimethoate, bifenthrin and
imidacloprid in the tea brew was planned to conduct through a ring test. The Black tea
method is provided by India, the green tea method is provided by China. The
comparative results of methodology are listed in Table 1-4.The results of tea samples are

listed in Table 5-7.
Tablel Result of Green Tea (China Lab 1)
Pesticide Made tea(mg/kg) Tea infusion(mg/L) Brewing rate%
Name Method I | Method2 | Method 1 | Method2 | Method 1 | Method 2
Bifenthrin 7.55 5.89 0.026 0.019 0.34 0.32
Dimethoate 0.65 0.118 0.57 0.398 87.69 33729
Imidacloprid 4.69 0.48 2.84 235 60.55 489.58
Table? ResultofBlackTea (Chinalab )
Pesticide Made tea(mg/kg) Tea infusion(mg/L) Brewing rate%
Name Method 1 | Method2 | Method | | Method2 | Method 1 | Method 2
Bifenthrin 1.93 1.91 0.024 0.022 1.34 1.15
Dimethoate 6.028 0.004 0.023 0.024 82.14 600.60
Imidacloprid 0.294 0.626 0.156 0.190 53.15 730.77
Table3 Result of Green Tea (China Lab 2)
Pesticide Made tea(mg/kg) Tea infusion(mg/L) Brewing rate%
Name Method 1 | Method2 | Method 1 | Method2 | Method1 | Method 2
Bifenthrin 6.798 4.11 0.120 6.110 1.77 2.68
Dimethoate 0.695 « 0.116 0.563 0.546 81.0 470.69
Imidacloprid 5.270 1.341 3.768 2.078 71.5 155.0
Table4 Result of Black Tea (China Lab 2)
Pesticide Made tea(mg/kg) Tea infusion{mg/L.) Brewing rate%
Name Method 1 | Method 2 | Method } | Method2 | Method 1 | Method 2
Bifenthrin 1.384 1.013 0.021 0.020 1.52 1.97
Dimethoate 0.021 0.003 0.022 0.028 104.8 9333
Imidacloprid 0.257 0.010 0.135 0.122 525 1220.0

Method 1 : 50% water is added to the dry tea sample.

Method 2: No water is added to the dry tea sample.



Table 5 Results of analysis (Green tea sample)

Bifenthrin Imidacloprid Dimethoate
Dry | Tea Extrac- | Dry | Tea Extrac- | Dry | Tea | Extrac-
tea Brew | tive tea tive tea Brew | tive
rate % Brew | rate % rate %
. 7.55 | 0.026 | 0.34 469 |284 (6055 [0.65 |057 |87.69
China 1
. 679 {012 |1L77 527 [377 |71.50 |0.69 |056 |81.0
China 2
. 749 | <01 |0.13 546 1347 |6350 066 |042 |é63.6
India 1
. 731 | <005 |0.068 |453 |2.54 |s6.1 0.40 | 036 |90.0
India 2
. 412 (001 {0242 [IND |{ND |— 270 | 032 | 118
Sri Lanka
ND: not detected
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Table 6 Results of analysis (Black tea sample)

Bifenthrin Imidacloprid Dimethoate
Dry | Tea | Extrac- | Dry | Tea | Extrac-{Dry | Tea | Extrac-
tea Brew | tive tea tive tea Brew | tive
rate % Brew | rate % rate %
. - 1.93 0.024 | 1.24 0.294 | 0.156 | 53,15 0.028 | 0.023 | 82.14
China 1
. 1.38 0.021 | 1,52 0.257 | 0.135 | 52.50 0.021 | 0.022 | 104.8
China 2
. 2.15 <0.1 4,65 0.685 | 0.425 | 62.04 <005 § <0.05 | —
India 1
. 1.84 00652 [ 2.8 6.239 | <0.1 41.84 <0.65 | <0.05 | —
India 2
) 1.670 | 1.352 ? ND |ND | — RNR |ND |
SriLanka
0.043 | .03 69.76 RNR | RNR | RNR RNR | RNR | RNR
Bangladesh

RNR: result not reported

ND: not detected
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Table7 Relationship between the water solubility of tested pesticides

and the extractive rate of pesticide from made tea to tea brew

Pesticide Numbers of Extractive rate  of | Water
Lab* pesticide residue from | solubility

made tea to tea infusion | (L/ mg)

(%)

Green tea Black tea
Bifenthrin 5 0.92 0.26 0.1
Imidacloprid| 4 63.26 55.32 610
Dimethoate 4 79.58 97.31 25000

*Information of Bifenthrin reported from two labs from China, two
labs from India and one lab from SriLanka.
Information of Imidacloprid and Dimethoate reported from two

labs from China, two labs from India.




Enclosure 11
SOP for the determination of Bifenthrin residues in Black tea and

tea brew (provided by India)

1. Introduction

This method is applicable for the determination of bifenthrin residue in black tea
and tea infusion.

2. Principle
2.1. Black tea

Bifenthrin is extracted with acetonitrile: water {2:1, v/v) mixture from the black tea
samples. The extract is partitioned with sodium chloride and cleaned up through florisil
colwmn. Then it is eluted with ether/hexane mixture. The concentrated residue in the
eluate is determined by GC with electron capture detector.

2.2. Tez brew

Two gram of made tea was infused in 100 mL of boiling water (I50 3103 -1990). After
6 min of brewing, the water extract was filtered, cooled and partiioned with 100 mL of
hexane {twice). The organic phase was passed through anhydrous sodium sulphate. The
extract was concentrated by evaporating in a rotary vacuum evaporator and diluted with
10 ml hexane and analysed for the residues of bifenthrin. The spent leaves were dried
between the folds of filter paper and residues were extracted following the method
described above for black tea.

3. Extraction

Twenty gram of black tea sample is extracted with 150 mL of acetonitrile: water
(2:1, v/ v} by shaking it in a mechanical shaker for two hours. The contents are filtered
and to the filtrate 200 mi. of 4% NaCl and 60 mL of hexane are added. After partitioning,
thre hexane layer is passed through anhydrous sodium sulphate layer to a 500 mL round
bottorned flask.

3.3 Clean up

The extract is evaporated to dryness on a rotary vacuum evaporater and the
residue is disselved in 10 ml hexane and again transferred to 125 mL separating funnel.
The round bottomed flask is rinsed with 5 mlL portions of hexane and the rinses are
added to the separating funnel. About 30 mL acetonitrile~saturated with hexane is added
to it and the acetonitrile layer is drained into a 250 mL round bottomed flask containing



anhydrous sodium sulphate. The acetonitrile extract is evaporated to dryness at 60°C.
The concentrated residue is dissolved in 5 mL hexane and cleaned up by adsorption
column chromatography using 10 g of 5% deactivated florisil and 100 mL of 6% diethyl
ether in hexane as eluting solvent. Prior to elution the column is washed with 50 mL of
hexane to remove the co-extractives. The eluate collected is concentrated at about 60°C to
dryness and diluted with 10 mL of hexane and injected into GLC, under the following
conditions.

Instrument :  Perkin Elmer Clarus 500 GC

Detector :  Electron Capture Detector (ECD)

Column : Elite-5(Cross bond 5% diphenyl - 95% dimethyl poly siloxane,30 m
lengthx 0.25 mmid x1 pm film thickness)

Gas flow rate

Carrier (Nitrogen) : 5ml/min
Temperatures
Injector : 1800C
Detector : 3000C
Oven : 2100C
Sample volume injected : 0.5uL.

3.2. Preparation of acetonitrile saturated with hexane

Three portions of acetonitrile combined with one portion of hexane in a 125 ml
separating funnel. Gently shaken and then collect the lower part of acetonitrile layer.
This is called acetonitrile saturated with hexane.

4. Calcuiation:
Concentration of AsXCXD
residues (mg/kg) =
Astd XW
where,

As = “Sample” peak area corresponding to pesticide at its retention time

A std = “Standard” peak area corresponding to pesticide at its retention time

C= Concentration of pesticide in standard solution (ppm)

D =Sample dilution factor {(mL)

W= Weight of tea sample (g) taken for analysis

In all the analysis, an equal volume of sample and standard solutions are injected
into the GC.




SOP determination of imidacloprid residues in black tea and tea

infusion (provided by India)

1. Introduction

This method is applicable for the determination of imidacloprid residue in black tea
and tea infusion.

2. Principle
2.1 Black tea

Imidacloprid is extracted with acetonitrile from the black samples. The concentrated
residue is determined by HPLC with DAD detector.

2.2, Tea brew

Two gram of made tea was infused in 100 mi of boiling water (ISO 3103 -1990),
After 6 min of brewing, the water extract was filtered, cooled and partitioned with 100
mL of dichloromethane (twice). The organic phase was passed through anhydrous
sodium sulphate. The extract was concentrated by evaporating in a rotary vacuum
evaporator and diluted with 10 ml acetonitrile and analysed for the residues of
imidacioprid. The spent leaves were dried between the folds of filter paper and residues
were exiracted following the method described above for black tea.

3. Extraction

Ten grams of tea sample is extracted with 100 mL of acetonitrile by shaking
in @ mechanical shaker for two hours. The contents are filtered, washed with 50
mL of acetonitrile and the extract is concentrated to dryness in a rotary
vacuum evaporator with the water bath maintained at 8§50C.

3.1, Clean up

The concentrated residue is dissolved in acetonitrile and transferred to
glass column packed with activated florisil (10 g) for clean up. Top and
bottom of florisil, T cm layer of anhydrous sodium sulphate is packed. The
compound is eluted with 100 mL acetonitrile. After evaporation, the samples
are suitable diluted with acetonitrile and analysed in HPLC.

Instrument  : HPLC (Agilent; Model 1100)

Detector : Diode array detector

Column : Zorbax Rx C18 (4.6 X 250mm)

Mobile phase : Acetonitrile: Water (35:65, v/v)
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Flow rate : 1.0 mL/min
Wavelength :270 nmn

Injection volume : 10yl

4. Calculation:
Concentration of AsXCXD
residues (mg/kg) =
AstdXW
where,

As = “Sample” peak area corresponding to pesticide at its retention time

A std = “Standard” peak area corresponding to pesticide at its retention time
C = Concentration of pesticide in standard solution (ppm)

D = Sample dilution factor (ml)

W= Weight of tea sample (g) taken for analysis

In all the analysis, an equal volume of sample and standard solutions are injected
into the HPLC.
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SOP for determination of dimethoate residues in black tea and tea

infusion (provided by India)

1. Introduction

This method is applicable for the determination of dimethoate residue in black tea
and tea infusion.

2. Principle
2.1. Black tea

Dimethoate is extracted with dichloromethane from the black tea samples. The
extract is partitioned with hexane and cleaned up through silica gel column. Then it is
eluted with dichloromethane. The concentrated residue in the eluate is determined by
GC with nitrogen-phosphorus detector.

2.2. Tea brew

Two gram of made tea was infused in 100 ml. of boiling water (ISO 3103 -1990).
After 6 min of brewing, the water extract was filtered, cooled and partitioned with 100
mL of dichloromethane (twice). The organic phase was passed through anhydrous
sodium sulphate. The extract was concentrated by evaporating in a rotary vacuum
evaporator and diluted with 10 mlL. acetone and analysed for the residues of dimethoate.
The spent leaves were dried between the folds of filter paper and residues were extracted
following the method described above for black tea.

3. Extraction

Fifty grams of tea sample is extracted with 200 ml dichloromethane by
shaking it in 2 mechanical shaker for two hours. The contents are filtered, to the filtrate
add 1 g of activated charcoal, shake vigorously and the contents are filtered
using Whatmann No. paper and washed with dichloromethane. The extract is
passed through sodium sulphate funnel to a 500 ml round bottom flask. Add
3drops of propylene glycol and concentrate the extract to about 2 mL.

3.1. Clean up

To the concentrated residue in the round bottom flask, add about 50 mL
of 15% aqueous methanol, shake vigorously. Transfer it to a 125 mL
separatory funnel and add 40mL hexane and shake for 2 min. and allow the
phases to separate. Drain the lower aqueous layer into a 500 mL round
bottom flask. Repeat the process twice with an additional 40 mL of hexane;



drain the aqueous extract into the flask. Combine the aqueous extraction
re-partitioned with 20mL of dichloromethane (thrice). Combine the
dichloromethane extract and evaporate to near dryness in a rotary vacuum
evaporator. The concentrated residue is dissolved in hexane and transferred
to a glass column packed with activated silica gel (10 g) using
dichloromethane. In between the silica gel, 1 cm layer of anhydrous sodium
sulphate is packed. Prior to elution, the column is washed with 50 ml of
dichloromethane to remove the co-extractives and the washings are discarded.
The compound is eluted with 200 mL of dichloromethane. After evaporation,
the samples are suitably diluted with acetone and analysed in GC as per the
conditions given below:

Instrument ! Hewlett Packard 5890 series Il Gas
Chromatograph
Detector :  Nitrogen Phosphorus Detector (NPD)
Column : HP-608 (PH ME Siloxane wide bore capillary
30 m x0.53 mm x 0.5)
Gas flow rate
Carrier (Nitrogen) ;120 ml/min
Temperatures
Oven : 180°C
Injector : 2250C
Detactor : 2000C
Sample volume injected  : 0.5uL.
4. Calculation:
Concentration of AsXCXD
residues (mg/kg) =
AstdXW
Where,

As = “Sample” peak area corresponding to pesticide at its retention time

A std = “Standard” peak area corresponding to pesticide at its retention time
C = Concentration of pesticide in standard solution (ppm)

D= Sample dilution factor (ml)

W= Weight of tea sample (g) taken for analysis

In all the analysis, an equal volume of sample and standard solutions are injected
into the GC.



Enclosure I
—

1. Introduction

This method is applicable for the determination of bifenthrin residue in green tea
and tea infusion.

2. Principle
2.1. Green tea

Bifenthrin is extracted with acetone from the green tea samples. The extract is
cleaned up through florisil column. Then it is eluted with hexane/ acetone/ toluene
mixture. The concentrated residue in the eluate is determined by GC with electron
capture detector.

2.2, Tea brew

Two gram of made tea was infused in 100 mL of boiling water (I50 3103 -1990). After
6 min of brewing, the water extract was filtered, cooled, and transferred to the 250mL.
graduated cylinder , by adding 30g NaCl and 150mL acetonitrile, shake vigorously 1min,
balance 30min, take upper 100mL of acetonitrile in 500mL round bottomed flask, The
extract was concentrated by evaporating in a rotary vacuum evaporator with the water
bath maintained at 45°C, then N drying. The spent leaves were dried between the
folds of filter paper and residues were extracted following the method described above
for green tea.

3. Extraction

Ten gram of green tea sample is extracted with 70mlL of acetone by immersing
overnight. The contents are filtered through anhydrous sodium sulphate layer to a 500
mL round bottomed flask. The extract is evaporated to dryness on a rotary vacuum
evaporator and the residue is dissolved in 10 mL hexane.

3.1. Clean up

Prior to elution the column is washed with 10 mL of hexane to discard, then
1mL sample is transferred to 1g of 10% deactivated florisil column(1.0cm, idX15cm). The
hexane/ acetone/ toluene(445:10:45,V/V/V) mixture eluate collected in 10 mL flask, and
injected into GC, under the following conditions.



Instrument :  Varian CP3800 or other type of GC

Detector ¢ Electron Capture Detector (ECD)
Column : DB-1701(30 m length x 0.32 mm id x 0.25 um
film thickness)
Gas flow rate
Carrier (Nitrogen) : 2mL/min
Temperatures
Injector T 2600C
Detector :  3000C
Oven :  Initial temperature 80 C, hold 1 min, at the 10 'C/ min

rate of temperature, raise to 150 C, hold 1 min, then at theS C/
min rate of temperature, raise to 260 C, hold 5 min;
Sample volume injected : 1uL

4, Calculation:
Concentration of residues {mg/kg)

_Fa x Cs x Qs x Vx x Vex

C
X Fs x Qx x Vi x M

where,
Fa = “Sample” peak area corresponding to pesticide at its retention time
Fs = “Standard” peak area corresponding to pesticide at its retention time
Cs = Concentration of pesticide in standard solution (mg/L)
M= Weight of tea sample (g) taken for analysis

Qs: Standard Inject Volume, »L;
Vx: Sample Volume, mL;

Vex: Total Extraction Volume, mL;
Fs: Standard Area;

Qx: Sample Inject Volume, 1 L;
Vri: Part Extraction Volume, mi;

In all the analysis, an equal volume of sample and standard solutions are injected
into the GC.
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1. Introduction
This method is applicable for the determination of imidacloprid residue in green tea
and tea infusion.

2, Principle
2.1. green tea

Imidacloprid is extracted with acetonitrile from the green tea samples by adding
20ml water. The extract is cleaned up through florisil column. Then it is eluted with
hexane/ acetone mixture. The concentrated residue in the eluate is determined by HPLC
with DAD detector.

2.2, Tea brew

Two gram of made tea was infused in 100mL of boiling water (ISO 3103 -1990}. After
6 min of brewing, the water extract was filtered, cooled and Transferred to the 250mL
graduated cylinder, by adding 30g NaCl and 150ml. acetonitrile, shake vigorously 1min,
balance 30min, take upper 50mL of acetonitrile in 500mL round bottomed flask, The
extract was concentrated by evaporating in a rotary vacuum evaporator with the water
bath maintained at 40°C, then N2z drying. The spent leaves were dried between the
folds of filter paper and residues were extracted following the method described above
for green tea.

3. Extraction

Weigh 5g tea sample in 150mL Centrifuge bottle, add 25mL water for
soaking one hour, then add 50mL acetonitrile, homogenous with IKA-18
homogenizer for one minute, centrifuge for 5 minutes with 5000 rpm, the
organic solvent transferred to the 100mL graduated cylinder and repeat to
add 50mL acetonitrile and homogenate and centrifuge steps, add 20g Na(l to
graduated cylinder, shake vigorously 1min, balance 30min, take upper 40mL of
acetonifrile in 250mL round bottomed flask, The extract was concentrated by evaporating
in a rotary vacuum evaporator with the water bath maintained at 45°C, Nz drying.

3.1. Clean up

The concentrated residue is dissolved in 3 X 2mL hexane/acetone
(4:1,V/V) and transferred to glass column packed with 5g of 11% deactivated
florisil column(1.6cm, idX25¢m) for clean up. On the top and bottom of florisil, 2
cm layer of anhydrous sodium sulphate is packed. The compound is eluted
with 20 mL hexane/acetone (4:1,V/V) and discard, the elute with 50mL



hexane/acetone (1:1,V/V) was collected, and concentrated and evaporated with
rotary vacuum evaporator with the water bath maintained at 40C, the samples
are diluted with 2mL acetonitrile and analysed with HPLC.

Instrument :HPLC (Agilent 1100)
Detector : Diode array detector
Column : Aglient TC-C18 (4.6 X 250mum)
Flow rate : 1.0 mL/min
Wavelength :270nm
Mobile phase : Gradient Elution Procedure::
Total time | Flow rate| A: water (0.2% Phosphoric| B : acetonitrile
Setp Cmin) (mL/min) | 3c3d aqueous solution) %) (%)
0 0.00 i 90.0 10.0
I 30.00 1 40.0 60.0
2 35.00 1 90.0 10.0
Injection volume : 10 pL
4. Calculation:

Concent_ration of residues (mg/kg):

where,

Cx::Fa X Cs x Qs x Vx x Vex

Fs x Qx

X Vi x M

Fa = “Sample” peak area corresponding to pesticide at its retention time

Fs = “Standard” peak area corresponding to pesticide at its retention time

Cs = Concentration of pesticide in standard solution {mg/L)
M= Weight of tea sample (g) taken for analysis

Qs: Standard Inject Volume, u L

Vx: Sample Volume, mL;

Vex: Total Extraction Volume, mL;

Fs: Standard Area;

Qx: Sample Inject Volume, 1 L;

Vri: Part Extraction Volume, mL;

In ail the analysis, an equal volume of sample and standard solutions are injected into

the HPLC.
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| (Provided by China)

1. Introduction

This method is applicable for the determination of dimethoate residue in green tea
and tea infusion.

2. Principle
2.1. Green tea

Dimethoate is extracted with acetonitrile from the green tea samples by adding
20mL water. The extract is cleaned up through Envi-Carb SPE column. The concentrated
residue in the eluate is determined by GC with flame phosphorus detector.

2.2. Tea brew

Two gram of made tea was infused in 100 mL of boiling water (ISO 3103 -1990). After
6 min of brewing, the water extract was filtered, cooled and Transferred to the 250mL
graduated cylinder, by adding 30g NaCl and 150mL acetonitrile, shake vigorously lmin,
balance 30min, take upper 50mL of acetonitrile in 500mL round bottomed flask, The
extract was concentrated by evaporating in a rotary vacuum evaporator with the water
bath maintained at 40°C, then N; drying. The spent leaves were dried between the
folds of filter paper and residues were extracted following the method described above

for green tea.

3. Extraction

Weigh 5g tea sample in 150mL Centrifuge bottle, add 25mL water for
soaking one hour, then add 50mL acetonitrile, homogenous with 1KA-18
homogenizer for one minute, centrifuge for 5 minutes with 5000 rpm, the
organic solvent transferred to the 100mL graduated cylinder and repeat to
add 50mL acetonitrile and homogenate and centrifuge steps, by adding 20g
NaCl, shake vigorously 1min, balance 30min, take upper 20mL of
acetonitrile in 250mL round bottomed flask, The extract was concentrated by
evaporating in a rotary vacuum evaporator with the water bath maintained at
45°C, N2 drying.

3.1. Clean up

The concentrated residue is dissolved in 3X2mL acetonitrile /hexane
(3:1,V/V) and transferred to Envi-Carb SPE column for clean up. The
compound is eluted with 25ml. acetonitrile /hexane (3:1,V/V), the elute was
concentrated and evaporated with rofary vacuum evaporator with the water bath
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