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Abstract
A Study on the Current Status of Tea in Thailand

Dr. Sailom Sampanvejsobha, Dr. Theerapong Theppakorn, Dr. Panom Winyayong and

Dr. Prapasson Eungwanichayapant

From a study of the current tea status in Thailand, it was found that there are two varieties
cultivated; Assam (Camellia sinensis var. assamica) and Chinese (C. sinensis var. sinensis).
The Assam variety is also called landrace, wild, or Miang tea. Leaves of the Assam tea are larger
than those of the Chinese variety. Assam can also grow readily in the shade provided by forest.
There are many strains of the Chinese variety such as Oolong No. 17, Oolong No. 12, Ching
Ching Oolong, Thi Guan Im, and Four-Season. Thailand has a tea cultivating area of 118,101
rai. 84.4% of the area (98,544 rai) is used to cultivate Assam tea, while the rest (16.6% or 19,557
rai) is for the Chinese tea cultivation. Fresh leaves of the Assam and Chinese varieties are sold
at 12 and 50 Baht per kilogram, respectively. In 2007, there was 81,074 tons of fresh tea leaves
produced in Thailand. 77% of these were processed into dried tea, while 23% were used to
make Miang. 96% of dried tea leaves were produced from the Assam variety, the rest being

made from Chinese. Miang is produced from the Assam tea leaves.

Dried tea in Thailand is divided into three groups according to the levels of fermentation. These
are green, Oolong, and black tea. The technology used to produce green and Oolong tea is
imported from Taiwan. The materials for producing green tea are mainly the Assam and Oolong
No. 12 leaves. QOolong tea is made from the Chinese tea leaves only. Black tea processing
technology is from India. The materials for black tea are the Assam leaves. On average, 4.6
tons of fresh tea leaves can produce a ton of dried tea. During the processing steps, there are
tea wastes in the form of tea powder, stems and imperfections. These wastes, which will be sold
as low grade tea, account for 2% of the finished products. In 2006, Thailand exported 3,467
tons of dried tea and tea products. The total value was approximately 203 million Baht. The
main markets were Taiwan, Cambodia and the US. Thailand also imported 2,464 tons of dried
tea and tea products. The total value was approximately 265 million Baht. The imports are

mainly from China. On average, Thai people consume 0.09 kilogram of tea per person per year.



Miang production is inherited from generation to generation. 41,946 rai of Assam tea is planted
for making Miang. After harvesting, the tea leaves are steamed, bunched and fermented. 100
tons of the fresh leaves will make 144 tons of Miang. Wastes produced in Miang production are
steamed water (15 tons) and fermentation water (20 tons). Miang has a tart to sour taste. Miang
is mainly consumed in the north of Thailand. It is eaten as a snack during work for alertness.
Salt, sugar and ginger can be added according to the cultural practice of each area. In addition,

Miang is also used in local ceremonial events in the north.

In tea plantations for dried tea production, there are two types of pruning, major and minor
prunes. Minor prunes are done after every harvest. Major prunes are scheduled once a year,
normally at the end of the year. Wastes from pruning are 531,455 tons per year or 4.5 tons per
rai per year. The wastes consist of 4.9% young leaves, 24.1% mature leaves, 67.2% stems and
branches, and 3.8% seeds. In tea plantations for Miang production, there is one pruning a year
with 36,912 tons of wastes per year or 0.9 tons per rai per year. The wastes consist of 55%
young leaves, 18% mature leaves, and 27% seeds. The wastes will be used to produce low

grade tea or fermented and used as fertilizer.

This study of the current status of tea in Thailand provides guidelines for improving tea quality.
These guidelines involve many factors, including agriculture, agricultural systems, natural
resources management, strain improvement, post-harvest technology, processing technology,
quality assessment, extraction technology, tea applications in food and non-food industries,
including food and beverages, health food, medicines, cosmetics, marketing, supply chain and

applications of the wastes from tea production.

Key words: status, tea, miang, food, beverage, processing, Thailand
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Taxonomic Hierarchy

Kingdom Plantae -- Plants, Vegetal
Subkingdom Tracheobionta -- vascular plants
Division Magnoliophyta -- angiosperms, flowering plants
Class Magnoliopsida -- dicotyledons
Subclass Dilleniidae
Order Theales
Family Theaceae -- tea
Genus Camellia L. -- camellia

Species Camellia sinensis (L.) O. Kuntze -- tea

Variety Camellia sinensis var. assamica (J. Masters) Kitam. -- Assam type
Variety Camellia sinensis var. sinensis (L.) Kuntze — China type
Variety Camellia assamica sub spp lasiocalyx (Planchon ex Watt.) — Cambod or Southern type

fu: The Integrated Taxonomic Information System, 2007 Wag Islam et al, 2005
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fragaaaiugsaunmiztgnunlulng 1Hun aug guaciued 17 (se guasinugeu vse neuasg
wag) guasiues 12 Teeguad Bnauds 80 184 TUARAUTHANHENANIENN T AuazAN e lUAUANGNa
Ausanly sauislisagAsesiignduenansaluansieiu manaesnldainaiaraiugaumaniidngan

GRITSIANTN

A. NANWUFTWUNT (Camellia sinensis var. indo-china)

e Ul unas Wennamug dannnlida aslitioulgn
AnmUEN NN NEAERSTRsEINgNs o drasuls wanaFaude il aneem 2.1
22 uusslgnuazuandntiraslan

221 uwnasgnanaaslan

'
o =

Tutl 2548 Nudtlgnavintanililszanns 18,329,000 13 (A3197 2.2 uazgilil 2.3) Smsnnaiiinvesiuiinlgn

P2
o

104tan Huwsltiuiisaunnt Ineanizlu U 2547 uay 2548 dnsniiindszunn 3% visdlananianguilnaaula
o I P AR do o v ‘ ~

ANTLATHNAAT TR T NgIN WILUNNTY wiasdgnanndrAtyresianliun UszmaansnsnuigUsrantuan
Buhe AIAINT Laue Reaun wazdulatidie Andlu 36.1, 17.8, 7.3, 7.8, 4.2 uay 4.0%393Wunlgnuasian

pnanaL luaneiszmealng Sillandgnan Andu 0.7% sasiuiidgnanian wedseunns 125.000 13

F19797 2.2 Wundgnan ludlssimasing o

Area harvested (1,00Rai)

Countries
1998 1999 2000 2001 2002 2003 2004 2005
China 5,494 5,803 5,613 5,660 5,707 5,896 6,183 6,616
India 2,713 2,963 3,063 3,150 3,188 3,225 3,238 3,263
Sri Lanka 1,181 1,222 1,181 1,181 1,316 1,316 1,330 1,330
Kenya 742 741 752 777 822 822 854 883
Vietnam 418 434 439 500 613 538 755 766
Indonesia 686 688 758 721 724 726 726 726
Turkey 480 480 480 479 479 479 479 481
Myanmar 424 393 418 419 430 443 448 450
Bangladesh 304 304 304 304 319 319 333 333
Japan 320 317 315 313 280 309 307 304
Iran 217 211 201 197 194 201 197 213
THAILAND 113 116 116 119 119 119 119 125
Malawi 118 135 114 118 118 117 117 113
Malaysia 14 18 19 22 21 22 22 22
Rest of world 2,567 2,578 2,672 2,752 2,774 2,764 2,669 2,706
World 15,789 16,401 16,443 16,712 17,101 17,295 17,775 18,329
% Growth rate 3.9 0.3 1.6 2.3 1.1 2.8 3.1

AntLasan: FAO http://www.fao.org/DOCREP/004/AB987E/ab987e0c.htm
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THAILAND 0.7%

Iran 1.2% Malawi 0.6%
Japan 1.7%

Bangladesh 1.8%
Myanmar 2.5%

Turkey 2.6% 8%

Malaysia 0.1%

Rest of world

Indonesia 4.0%

Vietnam 4.2%

Kenya 4.8%

Sri Lanka 7.3% China 36.1%

India 17.8%

23 dndeuiuiitlgnan (%resiundgniiatan) ludszinasing o) Tull w.a. 2548

faulatan: FAO http://www.fao.org/DOCREP/004/AB987E/ab987e0c.htm

222 NANAATEILAN

Usnnunanang1neslan (U7 2.4) il 2504 (1961) Aaud1emn (7,900 Fiu) wasdliFunnuiaduatiemin

Tutl 2539 (1996) TediFune 2.7 A s ndeantiu dnsnisiiunanaatiagfluteg 2.0-2.4% sell

UszmAlungunnaaimun nann (96.3% vessunnsmnlan) iinndilunguilsumanmunudn (3.7%) aalu
ngndszimAndaimuntiu Ussimaedsnzdueening (70.1% 1e9tFuinian) 1Hun arsnsmuigdssaauau
a o A o a gy . = \ A a .=4' ) X
BuAe ATAINT Bulatidie wazilsaa A Wuunasnninaasivesian (19199 2.3) 309898 1UNgN  Africa

(15.8%), Near East (7.9%), Latin America (2.3%) ANNAAL
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3,000
= 2,500
‘=
o
8 2,000
% ol 18] |5
0 S ¥ o\
g o SRR = Bl P
g N
= 1,000
500
0
N 47 \2) %] S \3) © A > &) Q N QG $] &
R SRR ARSI I IR R R S (190 (196 (196 (196 (196

|

[md

gn24  uaw@nguealan il w.e. 2504-2547 (FAO, 2005)
Tt 2547 ansnsnuiguszanauau nanan lininfigalulan Andu 27.5% veslan sesasnn ldud Buwie

e AIAINT AIN wazBulatiidie Asdu 27.0, 10.7, 10.1, 5.4 waz 5.4% Aua1au doulutlszmalng uang

Wie 0.2% 2esnian (3U7 2.5)
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gﬂﬁ 2.5 FNUNaNART) WazdndauniInan (%aednanantizedian) Tutlsvnasig o) Tu T w.a.

India
27.0%

27.5%

1.6%

THAILAND

0.2%

2547
P FAO, 2005
#3799 2.3 UTNUNIHART1VRIUTLN ARG ) 1Tl w.A. 2542-2547 (FAO, 2005)
Tea output (1,000 Tonnes)
Country
1999-01 2001 2002 2003 2004
World 2,980 3,046 3,075 3,150 3,218
Developing 2,863 2,929 2,963 3,035 3,009
Africa 412 450 448 463 508
Kenya 260 295 287 294 328
Malawi 43 37 39 42 50
Uganda 27 33 34 36 37
Tanzania 24 25 28 29 31
Other Africa 58 60 60 62 62
Latin America 67 65 76 75 73
Argentina 54 52 62 62 62
Others 13 13 14 13 11
Near East 219 202 203 209 255
Iran 54 51 51 50 50
Turkey 160 143 142 155 205
Others 5 8 10 4 0
Far East 2,155 2,202 2,227 2,279 2,255
Bangladesh 55 57 53 57 56
China " 708 722 766 791 797
India 844 856 829 857 820
India North na 654 635 664 634
India South na 202 194 193 186
Indonesia 164 173 173 168 170
Sri Lanka 296 296 310 305 309
THAILAND 5.5 5.6 5.6 5.6 5.6
Others 82.5 92.4 90.4 95.4 97.4
Other Developing 10 10 9 9 8
Developed 117 17 112 115 119
cls 15 15 14 14 18
Georgia 11 11 10 10 14
Russian Fed 4 4 4
Other Developed” 102 102 98 101 101

"Includes tea produced in China, Province of Taiwan. (Tea produced in 2004 was 84% green tea and 16% black tea.)

? Revised since the last issue of the Tea Commodity Note in November 2004.

Source: Sugar and Beverages Group. FAO.
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917 2.6 nanARvasTIIBsLEaTLsving 1wl w.a. 2548

AnuLada1n Zhu, 2007 uaz ngNasELATHRa lnauaz ldEusy. 2550

U7 2.6 Winuinaunanantestaesusazlssmalull 2548 wudn dszineangn Anandnues4egn

1]

1
a =

1,828 Alanfusials sa9aeun lAun 11817 8wk i 690 8310 AFAINT TRARWA Bulatide AuaA dou

o

ne AU LATREALIN NANARTIAD 1510989ARUT19RAN AR 552, 430 way 402 Alansusals ANy wiesnglsfia

= a ana Ny A L XA o Ay @ = o D)
ﬂqﬁ‘Lﬂ?‘ﬂULWﬂUN@N@mmﬂ‘lﬁ‘ AITHUBHANNINNIY Luﬂ\ﬁ@qﬂﬁlﬂﬂﬂﬂwqﬂLﬂuﬂqL@@ﬂﬂ@\?Vl\?ﬂi‘zL‘ﬂﬂ ﬂqﬂqﬂ@\?mumqﬂq@

wanuane anadulilfdndszmanlduanangs dusingnindeanugnlifnn aelinandngs dounddaiaann

A a

a1amAsinLgn siutnengtias vieeguiniiull dwaliuanananiull uananil Geililadeau - anninase

= Any 4 e o vy o & 5 a o Y
NAKARTN LS L1 WS auaudumAanud UFunnn NHBINTA TLUUNNTAANIT IA tuu

Q

arpiufEIN e NARRARA 509 o Iiun Wugdadun uazenau (Wremnguas) Uszinasing | vislan

dgnadadulutFuinuinndigaatingu ) Sestniudsgiidu anauazantas daugaudlgnuinludszine

a1s1snuigLlszaauan uazliviu dnudndumguasaiinsine ddldnanonnidesiu

' '
=

917 2.7 uazra319h 2.4 uansBununisuangiawazslsarastan wudinisnantilaasoniuua iy

N NauTl 2003 NALLTTHNns 1.0-1.2 /i1 FAdunIsNARTIAFaTLaiensydnns 76 Aa 23

35,000 === WORLD Tea 31,530 32,332

30,000 12" Green tea
s
—#—Black Tea

25,000

20,000

15,000

1,000 Tonnes

10,000

5,000 -

0 -

1995 2000 2001 2002 2003 2004

Year

qn 27 Bunamananauazadaaneslanlull w.a. 2538-2547 (Zhu, 2007)
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A3 2.4 Bunautdaquazaanaedlan Ananluszndne U w.A. 2538-2547

Tea production (1,000 tonnes)

onit 1995 2000 2001 2002 2003 2004 Average
World Tea 1,000 tonnes 2,625 2,914 3,035 3,043 31,530 32,332
Green tea 1,000 tonnes 587 685 704 734 772 8,241
Black Tea 1,000 tonnes 1,938 2,229 2,331 2,309 30,758 24,091
Green tea % 23.25 23.49 23.19 24.12 2.45 25.49 20.33
Black Tea % 76.75 76.51 76.81 75.88 97.55 74.51 79.67

AnLlagann Zhu, 2007

T 2546 U5ununsu@minauesinafinnsslnn a1n 3 a1usiu lutl 2545 1w 31 Ausuludl 2546 Wit
szanae 10 win TanuanaianiNaWlul3unaumnn (30 d1161) TuaneRlT i daainawanties (0.7 a1u

Fl) AAdauN1INARTIANFARTTeaLTW 97.55% fia 2.45~

naull 2004 nanART I A@ARNTW B lutas 1.0-1.2 win Tull 2004 nsn@sT @R INTUL Tz 10
win 1 8 Ausiu iellenawllaswnaingusinalironuaulalunisguaganinunnaiu uazdisneeunaddainaa iy
dselaniresnnilensiogunineaniiet19meiiied asiinanusen1sa@as lugduuusing o unau wilunineau

a o

NNFUARTIANEININNINTNTLD (74.51% FiB 25.49%) WHaAAIALRALNITHARTIANART N0l 79.67%

5ia 20.33%

223 NANARURITLALID

waslunjfindanduegluunuiede Ussmaansnsnsglszanaudunanunniign sesassnldun gl du
niliFs Aaauna uazldviu muddu (A1sned 2.5) Bnmniswansnidaatunnd dasnisialuszineg
2001-2003 i1 2.8, 4.3 uaz 5.2% unzifinduie 967.8% luil 2004 R sARRaAINT 2003 (0.7 &)
vl 8 §1usi Tl 2004 (gﬂ‘ﬁ 2.8) Ann1silsegn Committee on  Commodity Problems:  Intergovernmental
Group on Tea, Sixteenth Session amlagl FAO fiuva ssnaaulail@e wedui 20-22 nINgIAN 2548 (FAO,
2005) 5 lddayansuanadaqlull 2003 (0.7 &rusiv) Aantsaidinanangagseslanlull 2014 aziiaily
0.975 &MU uazAAINERAIINIKART AL Tz 2.3% ynt wsiluponuduaseuda nandnanden

14Tl 2004 H1FHIUNINT 8 AAUFU NINNIIA FAO  ANANITLIANAN 7191 ANAN1ANNNIZUARENTAL0 AINaN9

ieesu
A3 2.5 Wsrnaunsudngdenaesdszsimnasiig o lusendna T w.a. 2538-2547 (Zhu, 2007)
Green tea production (1,000 tonnes)
Country
1995 2000 2001 2002 2003 2004

China 414 498 513 546 570 6,137
Japan 85 89 90 83 91 996
Indonesia 33 38 40 40 41 406
Vietnam 24 27 29 33 36 364
Taiwan 20 20 19 20 20 200
Rest of world 12 13 13 12 14 138
WORLD 587 685 704 734 772 8,241
Growth rate (%) 2.8 4.3 5.2 967.8
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7U7 2.8 Enunsuang@enaesian Wl w.A. 2538-2547 uazniannanisananan ull w.a. 2557

un: Zhu, 2007 was FAO, 2005

224 NRNAATIAN

199 2.6 UTHIUHANRATIAT WazdRINTsARTINTUTeslszmAsng < Tl 2003 uaznisArAnisainITN@s

11 2014 (FAO, 2005)

Countries/Regions PRODUCTION

Actual Projected Growth Rate

2003 2014 1993/2003 2003/2014

Thousand metric tonnes Percent per year
WORLD 2 244 2 706 1.6 1.7
DEVELOPING 2217 2 675 1.8 1.7
Africa 459 560 3.4 1.3
Kenya 291 379 3 2.4
Malawi 42 49 0.5 1.4
Uganda 36 38 10.4 0.4
Tanzania 29 33 2.2 1.1
Others 60 61 1.2 0.2
Latin America 69 77 1.8 1
Argentina 56 62 3 1
Other 13 15 -2.1 1
Near East 205 268 2.5 2.5
Iran 50 70 3.1 3.1
Turkey 155 198 2.2 2.3
Far East 1475 1758 1.2 1.6
India 848 1010 1.1 1.6
Sri Lanka 302 370 2.5 1.9
Indonesia 128 150 1.6 1.5
China 72 46 -4.4 -4
Bangladesh 57 68 1.5 1.7
Vietnam 48 91 15 6
Others 20 22 1.3 0.9
Other developing 9 12 -1.1 2.5
Developed 27 31 -13 1.4
CIS 11 14 -18 2.5
Other developed 16 17 0.7 0.6
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WWANKAATIADEUN LT LA AW (AN9197 2.6) UsemANUARNINgAAD BuRg (0.8 Anusiu Tl

A o =

2003) savasnlaiun AFAINT LAt Blatidi Au Tera ma Baauin 11813 giunn was uwnusuily ausis Tu

71 2003 TANUARTIANIINTINNA 2.244 AUF FAO (2005) A1an130d91 Tutl 2014 NAKARTIANALIYW 2.706 A1

B HEMININARANAU 1.7% YN
23 uuasdgnuazkandngiuasine

231 unssignanlng

2 '

Tu ¥ 2541 dszmalnadilafimnzdgnaiisdszing 79,762 ¢ Winandn 27,282 fu (317 2.9) uazlull

2550 geneuiiu 118,101 13 Anandn 62,452 fiu dnsiaduaen1senenuilgnaiuaznandn i 4.48%
. . oy ao w wi A ao o iy

WAz 12.6% PNANAL Handnsials aglutdas 354-598 Alaniusiels wde 465 Alandusiels nandnsalilull 2550
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\THeesne (58,532 19) uazimiaslua (41,641 19) iluunasilgnanaesdsema Anwilu 49.6 uaz 35.3% 199

A
=1

Wuntlgniivtlszina auanay se9aenn Tun Win a11e usidessau uns 9assnd an wazussang Anu 6.8,

4.0, 1.8, 0.07, 0.05 LaT 0.01% AINAFL

= & A = o = 1y PR o o o
FN3WNN 2.7 Wu%ﬂ@ﬂ"]]’] uananluanuazluuie naransals A lum uazmaldmelsresrviemnludminsig ]

- fufigno HANARLLTIAR  WANAR LTI Tugn nandngn  9els/ls
(1) (%) (/) (Fw) (nn/l5) (L /nn) (1)

\Teragne) 58,532 49.6 30,823 7,186 356 32 7,912
el 41,641 35.3 26,942 5,388 558 31 9,910
14U 8,019 6.8 2,307 461 210 31 2,984
At 4,753 4.0 1,374 275 289 13 3,757
wHgaaaD1 2,929 25 408 82 565 31 4,984
LS 2,072 1.8 598 120 170 31 4,984
gA9sT 80 0.07

2lalal 60 0.05

UIBING 15 0.01

93 118,101 62,452 13,512

mﬁlﬂ 358 28 5,755

FIN3NTN 2.8 NunLgnan wandnluanuazluuis uan@msiels sl warmeldsieliresmdaduludminsie

o ‘ﬁu‘ﬁﬂqﬂm HANARIUTIEA  WANARTUTIWA luan nanangn  9nelayls
(19) (%) (Fw/al) (Fw/a) (nn/ls) (uw/nn) (uW)
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No. UQ-88A. Developing an index of quality for Australian tea. [Online Available:

http://www.rirdc.gov.au]

Bureau of Indian Standards, Indian Standard For Tea [Online available:

www.teaindia.org/standard.htm and http://www.upasitearesearch.org/std content.htm]

National Organic Standards Board FniTaiNadnnn Compost Tea Task Force Report el u
- en A ve o X A e, & o . e .

wwanalriRacuadunad uazlddanguimeqaunsdnluteunniudanenuazasszdnredsly

nsuwdlentn FagnenuilliusenAludun 6 wuneu 25 (2004)

wmsguTszinARy Nl (Igns, 2546)

wmsgIuANINT W FusnuREmnAng

Pb a 2 ppm.
Cu | 60 ppm.
DDT | 0.2 mg/kg
666 (B1HILLAT) O 0.2 mg/kg
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25  #siANUs uARgNT

A3 a7 2.13 mgﬂﬂ?ﬁmmmﬁuqaqmmﬂmﬁmeﬁfﬂua&mmiﬁmnﬁﬁﬂmwmmﬁmﬁm 7 leun
Environmental Protection Agency (EPA), The Codex Alimentarius Commission, European Union, German law
uAL FAO  Aennsdstuazudniuallidnmirasisszimananiieds fenuau it nansusazaialu
HARAUTI T UAUNIAIFIUA M UATRLTENAGAT zﬁmﬁ*umamﬁmﬁm%q anrandayalédain World  Trade
Organization, Committee on Sanitary and Phytosanitary Measures, International Portal on Food Safety, Animal

& Plant Health http://www.ipfsaph.org/En/default.jsp

R399 2.13 MRL Value (ppm) of Various Pesticides in Made Tea

Sl. No. Technical name of the EPA Codex European Union ~ German law FAO Remarks
pesticide Commission
1 Dicofol 45 8 0.1 2 50 very very restricted
2 Ethion 10 5 2 - -do-
(proposed 0.1)
3 Sethion 10 5 2 - -do-
4 Bromopropylate - 5 - - -do-
5 Dimethoate - - 0.2 - -do-
6 Endosulfan 24 30 30 30 30 Restricted
7 Fenvelerate - - 0.1 - very very restricted
8 Cypermethrin - - 0.1 - 20 -do-
9 Deltamethrin - - 5 - 5 -do-
10 Chlorpyriphos-methyl - - 0.1 - 0.1 -do-
11 Propargite - - 0.1 - 5 -do-
12 Malathion - - 0.1 - -do-
13 Methidathion - 0.1 - 0.5
14 Permethrin 20

AaLlagsann:  Islam, 2005 WA http://faostat.fao.org/
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WanaNeNLNAIAINa1 L aeAULAY 1 uNAd Fenpropathrin @anne The Joint FAO/WHO Meeting on

Pesticide Residues (JMPR) laiznliAouanlaluaseusnlutl 1993 uansanaranazanelulasdy wily

wathila 6o dheuazuzi@iawma uazlininuadn ADI 1w 0-0.03 mg/kg uazliuugiindn 14 MRLs Fesiaunlsuses

114 The Codex Alimentarius Commission 11Tl 1995 uaznnuualu Codex MRLs 1997 lunsiseqs The 38"

Session of the Codex Committee on Pesticide Residues (CCPR) il 2006 Q’Lmuﬂ’mﬁmaﬂ Taualinuninuen

293 MRL 984 Fenpropathrin Tut1 #4m1e FAO (Yamada, 2006) l#agdatuuziinfduaansandnelum (9031

2.14) lunsisegusialyl

AN 2.14 151104 MRL 2199 Fenpropathrin Tuein
Commodity Name Recommended MRL (mg/kg) STMR/STMR-P HR/HR-P
CCN New Previous (mg/kg)
DT 1114 Tea, Green, Black 2 - 1.38
#iun: Yamada, 2006
A13197 2.15 Description of tea cultivars with special characters.
Serial Special characters Clone Originator

1 Wind tolerance

2 Drought resistance

3 Frost resistance /tolerance
4 Smallest leaf

5 Biggestleaf

6 Blister blight tolerance

7 High pubescence content
8 High anthocyanin pigmentation
9 High tolerance to pH

10 Poor fermenter

11 Mite tolerance

12 Scale insect tolerant

13 High polyphenol content (53.7%)
14 High amino acid content (6.5%)

15 Low caffeine content (0.14%),
16 High caffeine content (6.96%)
17 Water logged tolerant

UPASI-2. UPASI-10

9 UPASI

B-26

CH-1

Betjan
TRI-2043. DT-1
TRI-2043
TRI-2025
TN-14-3

12/2

7/9

TN 14-3

Luxi white tea
Anji white tea
Guangdong tea
Wild tea at Yunnan
V-9

18 Very good pruning recovery and large leaf size BT-13, BT-16

UPASI-TRF. India
UPASI-TRF, India
HPKV-TES, India
IHBT. India

Betjan T.E. India
TRI, Sri Lanka
TRI. Sri Lanka
TRI. Sri Lanka
TRF, Kenya

TRF, Kenya

TRF, Kenya

TRF, Kenya

TRI, China

TRI. China

TRI, China

TRI, China

TES, India

BTRI, Bangladesh

fuN: Islam, 2005

25




26 nsUsuilgeananugan

dszinaniiludlgnandugnainssundn i Buke ATAINT e A wavtiaaana wWusu 1oy
AANHTAARYasaaiugTn linusesn wgRenia gRszing uazidsunmans Active  compounds A%
¥ o dl o ' o [ ¥ dl Yo o vl o 1 J
AINFBINIT Aauanslunngad 2.15 et eansiuganlaiunisdiudlilinudnsniziane wu nuseniny
4 % ¥ % J = =3 A o dl v % 1 .
wiauds snuan sinuniuselsanazunas Hauialudnurelug) Jsuinasiisiesntsgs 1dun anthocyanin,

polyphenols kAL amino acid 15110 caffeine Q\‘m‘?\‘ﬂrﬁ’} v

' |
)

szinAmuldimungnaiusauinune lnaaniziunaeeu National Institute of Vegetable and Tea

] Q
'

al

. = o A a A o @ v ¥ a
Science BﬁQ@LL@ﬂqﬁ\WﬁNuqWW’]I“L&I@FJLW@ﬂqﬁ‘N@mﬂqmﬂJﬂmﬂq‘WQ\i ﬂ@@mﬂmmmﬂmgﬂ V]Lﬂumm@\?ﬂ’]?"llﬂqauﬁiﬂﬂ

q

o 1 o e‘d‘ o %3 % 1
m@mmwwuﬁmwmmLLmvl,mm

- Harumidori ilumaiufTuantandd ‘Lﬁmmamwﬁwmﬂﬁu%q anansalgnldnnunasiivlgnanlu
dszimadiu wingdwmiuniainsnBaatezinn Sencha  ilautsgiluda a07ldTinAnsedeu < &
SATATA ITinsanniiPnuEaLazFlauios (Takeda et al, 2002)

- sofu useiugfiuansenda Snduventeseenlst arunmdgnldiluisnndireuangu sitefieian
Aavun vesdiu manzuwsgumfosin Ifanduemadannings (Kondo et al 2003)

= Cha Chuukanbohon Nou 6 (Anthocyanin-rich tea) Lﬂummmwﬁﬁmmﬁuﬁ?wdm Camellia

taliansis (akame) %uﬂumﬂﬁuﬁﬂq iU Camellia sinensis var sinensis (Okumusashi) maﬁuﬁﬁﬁ

'
-

anthocyanin Tuisunungans 1% azldiflulunsimunansiugafil anthocyanin gestalil (Ogino et

Q

al, 2005)

AN9197 2.16 avplsznaumiaaRaaslusgan

Location Chemical Dry weight Water soluble
Cell wall Cellulose Hemicellulose 14-22
Pectin 6-7 2-3
Protoplasm Proteins 17-18
Fats (Lipids) 8-9
Starch 0.5-2.0
Vacuoles Phenolics 20-30 20-30
Caffeine 3-4 3-4
Amino acids 3-4 3-4
Soluble sugars 2-4 2-4
Organic acids 3-4 3-4
Ash 4-5 4-5
Pigments 0.5
Volatiles 0.1
Vitamins Traces
Plastids Various enzymes -

71: Tea Research Association, 2550
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2.7  asnlsznaumaaiivasdn

R399 2.16 nansasstsynavaaslutngn asflsznaundandn Tewn Phenolics, caffeine U3unnunsnaiily

o

WAna nenduvad s9admg Il i (Wiun ussmsing o) uazansszime dowlvanuly vacuoles neluimanes

q

= @ H PR
17 A1FUAIUATarant IudiulsrnauaastingINenu

A3 2.17 WiFen e 3unns Total oxidizable matter luwluan 1 s1am 2 11 way 1 8am 3 lu

% Total oxidisable matter

Shoot component

in 2 and a bud in 3 and a bud
Bud 14.0 7.0
1% leaf 24.0 12.0
2" leaf 45.0 24.0
3 leaf - 33.0
Upper stem 17.0 8.5
Lower stem - 15.5

731: Tea Research Association, 2550

P19 2.18 avflszneumaafiaeslondenfiniaaiyfulnluszosng y
Tea season PI#%EQ Eig"{]ﬁ(%z?a?t nitT(r:z):(Ien T? ;:'l)ln Ca:(l;f/(:;ne Amilg;n?cids Free( ;:l)gars
Early harvest 0.5 5.81 17.25 2.95 3.34 2.45
First crop of tea Middle harvest 397 5.26 15.45 2.51 2.61 2.40
Late harvest 96.0 4.21 13.20 241 1.50 3.40
R Early harvest 183 440 2132 316 089 210
Third crop of tea  Middle harvest 61.1 4.10 19.56 3.02 0.80 2.40
Late harvest 97.5 3.55 17.20 2.87 0.39 3.80
Tea season Pl_lil_l':'::‘ling ?1?:;23'? As;:é)izjbic ngﬁt)in Pot?nfs.siium Pho?gl'ljorus Ca(lgglilm Mag(n:zisium
(%) (mg%) ’ ’
Early harvest 41.72 360 3.40 2.49 1.19 0.55 0.54
First crop of tea Middle harvest 40.48 414 3.57 2.37 0.91 0.58 0.43
Late harvest 37.92 416 4.32 2.10 0.68 0.64 0.43
- Early harvest 4644 294 320 240 082 069 065
Third crop of tea  Middle harvest 45.00 360 3.25 2.34 0.66 0.71 0.65
Late harvest 41.12 270 4.66 2.16 0.53 0.71 0.58

fAm1: World Green Tea Association, 2007

Annnaasdouiiduseaanlulum faeenunlusaesiuinaisfiainimngn oxidze 1§ (Total
oxidizable matter) #aldun caffeine ua¥&"3 catechins %ﬁlﬁmfﬂumjmmmi polyphenols TunsifuiRenlum
mm‘ﬁ'@mmmgﬂ Adsldnn 1 wem 2 Ty mummgmmmﬁmwﬁm’quﬁ 75% fildauiunauann gl
AN INADEIAY AN997 2.17 Wisilens Funos Total oxidizable matter llun 1 am 2 1 (A undeveloped bud

two leaves or Fine leaf) waz 1 &1am 31U (A bud and three leaves or Coarse leaf) 41 1 e1am 2 11 F3u0ua19%
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NNN91 11 1 gam 3 U Wesannai 1 gen 2 Tu Jauadnuazdaundn Waluuazfituuiuiniy Wsuuansd
o P G o A A ) L , a

wunldiuanas usiatnelsfia Nﬁ@ﬂﬂ’ﬂuﬂ NunasielInNIN Total oxidizable matter 141 ANAINIA [ANIA NITAUA

a o d . - 4 . . .

A7 AWALINEIWAZEU 7 AeTeazBenlunnIed 2.18 Tuszudensimugen tsunnlulnsiaun uaz amino

acids WALFNN WU caffeine anae lilua@aqfiudlu First crop HUFunaululngiau ascorbic acid wag amino

acids 444n duiFunnaunuiiu caffeine uaz calcium A14n d2u13H04 potassium lunsiazszazniaifiuien
1 IS ] | [ % 1 a o o o dl [ =3 n:l' =) Z’/ n:ll I3 dl

seud e lidponuanseiuatwddedAty Tulsemadguwiunaaluaday 3 afe lumfuinaaszazusn

(Early harvest) Aaiflulugauiiiffunns Phosphorus  uaz Potassium 44 douluiifiuinenluseaznansizaninas

(Middle and Late harvest) i calcium LLmﬁﬁm@@‘\i (World Green Tea Association, 2007)

[51’1‘.3"1\1‘171' 2.19 mﬁﬂizﬂfaumqmﬁmfaﬂmmm
Compounds % Dry weight Contribution
Total Polyphenols 25-30 Astringency
Flavanols
(-) Epigallocatechin gallate 8-12
(-) Epicatechin gallate 3-6
(-) Epigallo catechin 3-6
(-) Epicatechin 1-3
(+) Catechin 1-2
(+) Gallocatechin 3-4
Flavonols and flavonol glycosides 3-4
Leuco anthocyanins 2-3
Polyphenolic acids and depsides 3-4
Caffeine 3-4 Briskness
Theobromine 0.2
Theophylline 0.5
Amino acids 4-5 Brothyness
Organic acids 0.5-0.6
Monosaccharides 4-5
Polysaccharides 14 -22
Cellulose and Hemicellulose 4-7
Pectins 5-6
Lignin 5-6
Protein 14 -17
Lipids 3-5
Chlorophylls and other pigments 0.5-0.6 Colour and Appearance
Ash (minerals) 5-6
Volatiles 0.01-0.02 Aroma

ﬁm: Tea Research Association, 2550

Tulugn szneudion anstsznauninunedelinasienay & 94 wazAniantRan | 28917 Auandlumsei

2.19 Nd1Ary lun nquaes Total polyphenols Hilszunns 25-30% anslunguiltlsznaudas a1sidamanisly

nﬁiﬁﬁuﬂwsﬂ@'ﬁmz wazlisannme (-) Epigallocatechin gallate, (-) Epicatechin gallate, (-) Epigallo catechin, (-)
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Epicatechin, (+) Catechin uaz (+) Gallocatechin #15lunguaa4 Polyphenols uaz caffeine HAaudAzyluud

o = = - H 2 X o ava o 4 oA
WATINLTNINNEA (@'LI'VW] 6) TuNnaa9a19vieaasTiinil unimﬂummmmmwmmLm@\mm’]

Caffeine (3-4% A13797 2.19) THANNNIZAUNILIRY AN9799 2.20 BaRAILFHN0 Caffeine lLATRIANTRA

=

, A o a4 A - A A =~ A a o P °
2N °'| LHALNYULATANANAD 1 DR 1uLﬂ?ﬂ\1®NﬂqLL‘V\I NUFHNNNNNER (16 HAaANTH) TA9A9NN l’L@Ll,f‘l 4101 (5

q

o

Jaansu) wrresandszinniagan (3.75 Aa

a o '

an3u) a1gnad (3.75 HAANTN) 11@89 (2.5 FaAnFH) 11919 (2.0

Haaniu) uazananinlen Caffeine aan (0.5 Haanin) daumnayulnslainy caffeine

19NN 2.20 13070 Caffeine luiATenNTiinga <

ltem Milligrams of Caffeine
Average per serving Range Per ounce
Coffee (5 oz. cup) 80 40-170 16.00
Cola (12 oz. can) 45 30-60 3.75
Black Tea (one tea bag - 8 0z. cup) 40 25-110 5.00
Oolong Tea (one tea bag - 8 0z. cup) 30 12-55 3.75
Green Tea (one tea bag - 8 0z. cup) 20 8-30 2.50
White Tea (one tea bag - 8 oz. cup) 15 6-25 2.00
Decaf Tea ((one tea bag - 8 0z. cup) 2 1-4 0.50
Herbal Tea (one tea bag - 8 oz cup - note that herbal 0 0 0.00
tea is made from plants other than tea)
‘ﬁm: Green Tea Lover, 2007
AN 2.21 asdlsznaumaaiintiuadedaeslulugn
Compounds Colour
Theaflavins Yellowish brown
Thearubigins Reddish brown
Flavonol glycosides Light yellow
Pheophorbide Brownish
Pheophytin Blackish

Carotene Yellow

731: Tea Research Association, 2550
13997 2.21 - 2.23 uaneALsznaunAininase1e9d sanazsas uluan  azwiulidn anslungu
polyphenols Wa¥ carotenoids Lﬂuﬂzgumwﬁﬂﬁﬁmm%mmm (mT’Nﬁ 2.20) ﬂ@ju polyphenols, amino acids
waz caffeine ANARBIATBITY (131991 2.21) doulunguansszive 1w linalool, geraniol, nerolidol UAY hexanal
Iisannmanw panld uald warANANTBITY INNAIA (11971971 2.22) TUNNIWINUIRARIATLET Y38AILIANNNT

a oy A o PRy ¥ = o 9y - ) 0 e 4 oA
N@mimm‘ﬁ’]mﬂﬂm@ﬂﬂmzmqﬂwmﬂﬂﬂq? ’sz@\ﬁﬂﬁqqﬁ\lL°1|'ﬂﬂLL@zﬂ'.]‘]_l@Niuﬂﬂﬂﬂﬁ‘zﬂ@umq\?ﬂﬂqiu@ﬂﬂquw WMNNCAN
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A3 2.22 a4AUsENaLNIUARN N NAFaUa994 LN

Compounds Taste
Polyphenol Astringent
Amino acids Brothy
Caffeine Bitter
Theaflavins Astringent
Thearubigin Ashy and slight astringent

u: Tea Research Association, 2550

mimﬁI 2.23 ’mﬁﬂizﬂﬂumx‘iLﬂﬁﬁﬁmr}immﬂgﬂﬂum
Compounds Flavour
Linalool, Linalool oxide Sweet
Geraniol, Phenylacetaldehyde Floral
Nerolidol, Benzaldehyde, Methyl salicylate, Phenyl ethanol Fruity
Trans-2-Hexenal, n-Hexanal, Cis-3-Hexenol, Grassy, b-lonone Fresh flavour

731: Tea Research Association, 2550

gl uuunatainiiueig o andae wu 3a18u 3 wunanlugidan 09 100 Faaniusiesn 100 N3N uay
Fany FRAU D waT 1A WUTHIL 0.4-0.8 RAANTNFADTN 100 NFN LAz 300-500 TulATNTNAST1100 NFN ANNAGU
(Chen, 1999)

—se | ! I I [
— ! | | I
R | [ I I
[S— | I I I
L— | | | |
| EIMe) | I I |
I ———F | I I
==
==
| l IrI — IZn1 - I
l I — I
1 ' o [ — 1
M Max [ — |
r— - . : 3si
mean contents in tea leaves r ?
T T T [ K
| | | i C——) cCa
0.1 1 10 100 1000 10000
217 2.11 Ysnnnuudsrmnnululum (Chen, 1999)

#xN:  Chen, 1999
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uBNAINTNIAZ BUNAIDIANINEIATYFNG AINAINTBIFAUUAD UWITIRFNG (FUT 2.11 uazAn9199 2.24) €1

Q

=

\{uand Fluorides  TuifFunmupaudnasge 81afinniis 200-300 ppm Fedaailaaiuiuy uazdaduinanes

WHINTA ATAINTR LANNAILAILATIANABLEN9AN (Chen, 1999)

A1aNN 224 BNnuussgnseniemas i Funasiny luinan

Extractive rate of elements  Average daily ingested

Average daily requirements per Amounts as (%) of the
Element in dried tea during infusion amounts from teas
capita (mg) requirement
process (%) infusion of 10 g tea (mg)

F 0.5 50-60 0.3-0.4 60-80
Cu 2-5 70-80 0.5-0.6 10-30
Mn 3-9 33-36 4-8 60-100
Ni 0.3-0.5 50 0.03-0.06 10-20
Al 10-50 16-18 1.3-1.9 5-20
K 1,500-3,000 90-97 140-200 6-10
As 0.1-0.3 32 0.003-0.007 1-7
Zn 10-15 36-56 0.2-0.4 1.3-4.0
Se 0.05-0.20 8-24 0.002-0.004 1.0-8.0
Mg 220-400 46-53 6-10 1.8-5.0
Ca 400-1,500 5-7 2.5-52 0.3-1.3
Fe 12-15 <10 0.1-0.2 <1-1.6

10-20 24-31 0.04-0.10 0.3-1.0

420-3,000 50-60 5-8 0.2-1.9

1,200-2,700 25-35 0.4-5.0 0.1-0.5

Na 1,600-2,700 10-20 2.5-4.0 0.15-0.25

Pb 0.3-0.4 <10 0.0004-0.0005 <0.1
fan: Chen, 1999
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lugrapnanininansialiliaunnanaty ayldoananianwuziiuaesduiuniean w1
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nszuaunIsnannuaInuasgluuy e liliuaniusiannidudnsuzians Indu sagnAut s iuAnsnaiy

aanll dunaunisuanivainuatgaziiudonmuanun g lunaugaing vialideslldeaiaaeaiugani

sl lunszuaunisu@angniie) M lddamnn uazsAAuAnsneiu

TAanann1swan n1uanluT Wi NeTIANTUAAS N1TeluTIaANINe A9 wam au e ldiianisg

= Y P Y o o o al o A A
WAs LU A ad N HUEN19N18NIN Bazn1AR TaslENAsNuANTaL LaTNANIUNAN MNNZANAULATEHE L1
Tssauatinsine) snafrendndoed nnavinaiuisluaiaGeudenuiuldluunsinui lnaenduesesiianisudnuas

as a _aw o
Qﬁﬂflﬁ‘mﬂﬁlmiﬂﬂq\iﬂfmsﬁusﬁ@u

N LENFEUIUNITURALLUTNTED

o o &

Wugantentihunuae unmiugsadu aiuggvaciuas 12 s
TN ENFEUIUNTURAULUTIE WA

Augrnfsuianaa lsunsarewugaunnadis

LN ENFTLUIUNTHAALLLTIAN
s [ dla o a v 1 o/ 6 o/
Wugantetiunae unmiussadu
nrutrRaaesg1 tng e Aan NnssUIUNITHAMD URANUY LTRN1TuUeIHAR9 TN NTZALNNTUNN
(Degree of fermentation) FannnefiednLuzaaeNITHARTTHATI Antsdasaliiianisndnuntiesiiesla vin

TanunsndnngunIzuaunsuanTieanidy 3 ngu wazauungieanuiiu 6 ainsil

g lduln (non-fermented tea processing) FumAldfenssuaunisiiniag lunsyuaunsuanldun
T8I (Green tea)
gaed (Yellow tea)
TV (Dark green tea)
gnfansin (Semi-fermented tea processing) ThsAasnléun
118143 (Oolong tea)
11119 (White tea)

#un (Fermented tea processing) ugnninisudinasinanysailsun

1A (Black tea)
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M AAanslnsduldninign (“worst case” scenario) Weawinfiuan1aznnauzussqru Alan1alunisaifianig

TansfumnsAuliass (Sanches Silva, et al., 2007 )

444 m'ﬁmmzﬁmq uilaa ﬂﬁﬂmﬂﬂﬂﬁii%ﬂ’]‘ﬂu%u’ii’i

NANISMNTUATRINTUL LTI
HaNMIMAdaUNTHATe9R0t9ne 1 HLATEY IR spectrometer B3a Bruker $uTensor 27 ngnaaayl finger
print @My alALATTIHATINANARNAIDENT LAZNAABLIMIAIARINENAUNILNDUIAIAI NI LULTD

WaaRn wudnmuzussai inae e luaistlidunanasinatia HDPE
HANITWIAMNUUIUBINRIFAN

FNINT 4.3 UAAINAAILARE AINNTIT ATINENIUATANIHIUITBNNITUELIIq 85 RHENARLL A 1N T

ASTM WK 2798

AL eaziRen ARdn 1A
1 ANNNNIS 3.05 IURALUAST
2 AYNEINT 34.50 LIURLNAT
3 ANUUN 0.125 NaALNAT

finasai M lun1MAga U WAL ANANARNAMABIEDUIUIANA1UNIAY 3.05 LIURLNAT H19WINAU

34.50 WURLNAT AUWINAL 0.125 NABLNAT

4.4.5 NN5IAATITENITONELNNINFITANNAVFAN

NANNTILATIEENNTENENNIAdN TR aSANANAaRNIAe 1F 11 4% acetic acid WaY 20% ethanol ilu

o v o X
AILLNUBINNT VL@NZWNLL

N34T 4.4 LAASHANNIILATIZYNNIELNNIAENTTRIAE FANAAANAIGFUNURIMNITHAFNG ]
ALNUAIUNT SUUNNTAEANEIURIRTANN WNOFNIUA*
NTUTUIIa AN UeNYNg YAINANAFN HDPE
(mg/dma) (mg/dmg)
‘i’] 0.0009 30
4% acetic acid 0.0004 30
20% ethanol 0.0001 30

* ynee] InusiinwuaGedeBenutlsniAnsensasnsizgaaiiu 295 1 2549
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