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(Investigation and development of functional tea resources)
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O &3 AHFHA e 7l 523 2vAZY JAR A8t 27] Fo] olofAAA AF
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- AL AFA S B 24 sAELER
- ANE712 2012 39 ~ 10€
- fF7lhvE AuE
E 1L #7] vidE AE T 2 e
- _ T A FJ_ _ HHA H_l _
AYEs # 2] A 7] AessE A7) gl o3l
19z | 0.75, 1.5ppm e 0.75, 1.5, 3.0ppm | Z=3} 15U A X E] 50 A7}A|
29 =+ | 3.0, 6.0ppm a3 %]’ 3.0, 6.0, 120ppm | 5Y FtAC 2 FH A5}
3=} | 6.0, 12.0ppm 6.0, 12.0, 24.0ppm 33], 23], 18] ¥

- AE AF 2 A

‘7t APAE F 1A 3PS JIFOR BASE, AE P FRARE FEY 4
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Baar Foplxt A FEEpke veleRl dHekEERl A dotE et (mg/g)
A & % % % % mg/g TF TF3G  TF3'G  TFDG

JA-1(M) 24300 29402 9044 52406 23405 0440.0 09401 0.640.2 0440.2
JA-2(H) 32401 5.630.5 10.140.1 6.040.0 6.31.5 12401 20401 15401 1.740.2

SR-2(H) 2600 4603 181413 8802 71406 24402 17402 18402 13402
SR-3(H) 27400 4801 207408 92403 8440 1602 23302 20402 25303
SR-4(M) 30400 35401 166415 157404 39403 10401 11400 10401 08402
SR-5(H) 28400 37401 185409 95402 50406 1402 12401 14401 10402
SR-6(C) 27400 33401 15542 187H8 147409 37402 50404 37402 34403
SR7(C) 2600 35401 14843 120401 76102 14401 24301 20401 18403

""" ID-1(H) 35400 52402 252426 43401 10400 06400 02400 02400 00400
ID2(M) 30401 48402 220429 58404 13400 07400 03401 03401  0.040.0
ID3(H) 25401 41402 205425 14942 38404 12401 10401 10401 06402
ID-4(M) 24401 41403 177406 81401 51482 10402 09400 17406 16104
ID-5(M) 27400 42402 193405 79404 39400 13400 10400 09400 07400
ID-6(H) 27400 42402 20246 91402 57H3 12400 20407 17406 08401

O o2t ke o ibol| A 24~3.6%AH], LUkl A 2.2~44% 9]

O 7818l &eFe Ao A 2.9~5.6%20H], U ikol| Al 2.6~4.4% N2

O ZgdE gFe B 7.7~101%, == 12.2~161%, 28] F7} 14.8~20.7%, A= 17.7~
25.2%, ¥t=r 7.0~12.6% W] ZE GEALT 4bo] 7 v Y
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O dlo}#n|7l gake B 52~6.0%, == 2.2~55%, 28 H7} 6.2~18.7%, A= 4.3~14.9%,
g 4.2~74% WL R TA4ke] FEFo]l v W oY

O "ol=gh gge B 0.2~0.6%, 57 02~03%, =8 F7} 04~15%, U= 0.1~0.6%,
gk 0.3~0.5% % =Ako] & =4kol] mHls] W& HE ofYQle

® 2 =9 Baz AH YR B4

ez FFERI N8 7 Xl (mg/ g)
A #F % GC B3C C RC EGCG GCG ECG CG
JA-1(M) 2.840.2 1.740.1 16.941.4 1.240.2 1.9140.4 4.040.2 05201 2.040.0 0.240.0
JA-2(H) 52103 31406 2791454 22404 44403 7.610.6 1.110.2 48404 0.510.1

CN-1(M) 45401 29#.2 217440 23401 2740.1 3742 10400 10944 03401
CN-2(M) 2043 46412  84#6 05400 1.240.1 2940 03401 2340 23400
CN-3(H) 23403 36305 11.7#16 14406 16404 1380 16402 22402 0240

(
SR-2(H) 14.440.8 554).3 59.843.1 46102 110806 362421 35403 23.041.1 0.240.0
SR-3(H) 111408 46104 55.043.0 55405 107405 126419 4947 16430 11102
SR-4(M) 8.6140.3 41102 37343 431400 44102 239417 34400 127113 04402
SR-5(H) 12.74.3 5.740.1 49.640.8 5.740.1 11.2405 360112 421403 19.74.5 0.240.0
SR-6(C) 941404 39401 544417 83103 95114 7.010.1 33101 107403 13101

""" DA w7 Fs BB eats o7y NsBs 0rHs BOHA 0540
ID-2(M) 21.74#09 76401 56745 7642 154404 950455 54402 368413 03301
ID-3(H) 158#4.1 43402 404426 40403 7242 562455 434.0 454479 03200
ID-4(M) 6.810.5 21407 218432 21102 33406 172119 37401 191405 02400
ID-5(M) 134407 38403 424422 3345 78417 456419 3644 269428 03100

..... ID6(H) 143409 46301 40446 4182 54402 618479 29406 285105 02400

KR-2 3.440.2 1.940.4 16.841.3 1.840.6 3.614.3 6.410.8 0.720.0 2.640.3 0.320.0
KR-3 6.010.4 29412  30.841.9 1.840.2 5.940.3 13.020.6 0.840.1 47102 0.320.0
KR-4 12241.0 48#5 588143 20402 104x14 355436 07401 9.2141.0 0.7140.1
KR-5 42105 2743 272428 1.7404 3.341.1 3.24.3 0.940.3 2.340.2 0440.1
KR-6 44402 23403 290121 201402 29105 3.040.3 1.240.0 27405 0410.1
KR-7 741402 3042 290414 19402 6.0404 182402 1843 13.04.3 0.80.0
KR-8 3.840.4 22401 18.311.4 1.540.3 3.64).7 6.110.7 0.840.3 5.040.3 0440.1
KR-9 3.840.2 274#.6 1578225 221403 4.040.6 5.740.7 2.010.3 4940.6 0.7140.1

O 7 &2 & 28~52%, T2 2.0~128%, 2| Z7t 59~144%, A= 6.8~27.2%,
= 3.4~122% W2 =, 2@ =] A9 AEE At Aol
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A9 F7 HA &ka, 299 3.0 6.0ppm A FEEolAE 3.0ppmETH=
6.0ppmol Al FFAETL Eohon, 14 197)0] B3} 14
< BES BHi= 3347?}9] 6.0pmeJr 12.0ppme] HlszoAE 14 197 #F7F
182ppb/kgo. 2 714 %2

H -5 2K ppb/kg)

a0 a0
1S O e — 1S O et
Lo 2 et
MWF-——————~~~"~~"~~~"~~"———————————"———- g R T e i AV - - -
V"""~~~ ~"~"~"~"~"~"=~"~"=~"="="="=~"="—"=—"=" == == 120
WF-—"""""~"~"~"~"~"~"~"~"~"~"=~"“~"=~"="="=~"=~"=~"=—"—~"= == — = g (6 O e i
Hr-———"""~""~" """~~~ &
@O o T
2 ERE - 23 19
DpFr-——g~-~"~"""~"—" """~~~ ~"~"~"~"~"~"§g~"~"~"~"~—-~—~ D -—te-—-—- - - - - -
0 ;—;—i—;—i} 0 J - - l
=5 LEN = PN -~ I PN = I PN ¢ = = I PN 1= R P -~ IR PN 1= R N € ==
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=30
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2% 1 Aol A A7) 8 AEEe e s §4 54
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== S XHuEH =X PXHEH =H=XHuH =H=XHuH
[Sleseag] 12090 (Sleseag] 120090

I XHa 2 2! 2=
= ZAFY Al 3 RF9Y 119)

a2 2 BHlAEel A AN D AelEEe] 42 sluE §5 54

O A7 7] v Ay 2 sEo e Az §RYE
O 1939 ks GRAH F A A3 e HbE B GUAN F 5U £
Sl 717ke] ARYSE dolE AL RYS. AYFES AAsE BLrs

%1217} 2,934ppb/kgH 1L, 12.0ppm 33]

O ¥zt M= 2/ Ak} o] Hl=dt AFS BH=t, 4ppm T5 AHElodlA 13 A=
1,722ppb/kg, 23] e 21,207ppb/kg, 33] A& & 21514ppb/kgE ul-$ =& IS
YEA A=

3 3 1A vhg idAfRlel] whE Axe] v o WSt

. _ Al & (ppb/kg)
Aees s AR HAEA a4 100 FHdsd 4% 99
13] gk 159 621 339 65
0.75ppm 23] 434 159, 10 - 1,042 592
33] 484 159, 10, 59 - - 1,495
""""""""""""""""""""" 15 Fsx 159 1329 s 412
1.5ppm 23] 34 159, 10 - 3,111 1,787
33] A 159, 109, 59 - - 2,692
""""""""""""""""""""" 15 Zsx 159 3205 229% 8%
3.0ppm 23] 434 159, 10 - 3,311 2,308
33] 78 159, 10¢, 5% - - 3,874

= ZAFL A THAFGYEIY, 149, 199), BA1717] - AAVI(RAFE SR
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2 4. 33 vhbE GRANlel W Aze] WhiE da v

0 %71 vhdE Ay 2 wro) hE Az 2oW FREE
O Aze] $948 vhtE FFe vt AUAHY AGH FF WAL Qe o=
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4. 303 v AN AEE 9 S50 e AE 29 vkt $% us

HhuE S (ppb/kg)

AYe= A 3l
39 14 24 -39 -4 54
13] 511 1,108 1,632 2,063 2,225
6.0ppm 23] 1,002 1,869 2,594 3,147 2,903
............................................. 3% o MBS 3013 AST2 3799306
13 265 633 1,275 1,696 1,922
12.0ppm 23] 1,757 2,135 2,417 2,813 2,539
33] 2,405 3,121 9,314 9,776 8,604
"""""""""""""""""""""""" 13 10845 16168 18739 18234 16929
24.0ppm 23] 13,315 23,763 26,607 26,344 22,864
33] 18,747 24,643 23,214 23,624 22,914

= 2APE A 3 A9E 11), 247171 ¢ AATI(DATEAAA)

ATNTE A FEA

0 St&=® AASE 2 o4 : 3801d AANLE, 19
O AFAY el 8 YKo e Axe] dAxtd FASH(RTAE 189 23)

O $71 vhbEel AHess 2 Aubgol e Az Fiol mlAE JHBRA| 19
A 15, F1F)

O =ue] Fake] o A& 549 Pla@=r21e3] 199 23, Fareld)

[ ste=s 2% 29

O Comparison of major components in different products of black tea produced from Korea
and foreign countries(2012 g-=528}3] FASE3S], SFE2EAE T)

O §7] g AEE 2 Aubge] AU Az Fol vlAe G012 A
3] FAS<= )

[ d&&d8 A= 14
O 71%4 A3l viuds 52 Aib7ls A
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SUMMARY

(3 ® 2 o B)

The study was conducted to evaluate the quality of black teas produced from different
countries and the capacity of tea plants absorbing vanadium with the purpose of
developing the special tea with added functional components.

The total of 29 products consisting of 9 from Korea, 3 from Japan, 4 from China, 7 from
Sri Lanka, and 6 from India, respectively were analysed for amino acids, polyphenol,
catechins, caffeine, thearubigin (TR), theaflavin (TF), and vitamin C by spectrophotometric
and HPLC methodology. Total AAs and caffeine content were similar among the products
with the range of 2.2-44 and 2.6-5.6 %, respectively. Total polyphenol content ranged from
7.7 to 10.1 % in Japanese, 12.2-16.1 % in Chinese, 14.8-20.7 % in Sri Lankan, 17.7-25.2% in
Indian, and 7.8-12.6 % in Korean product. Total catechins content ranged from 2.8 to 5.2%
in Japanese, 2.0 to 4.5 % (except one, 12.3 %) in Chinese, 5.9 to 14.4 % in Sri Lankan, 13.4
to 27.2 % (except one, 6.8 %) in Indian, and 3.4 to 74 % (except one 12.2 %) in Korean.
Total TF content ranged from 2.0-6.3 % in Japanese, 2.3 to 2.8 % in Chinese, 5.0 to 14.7 %
(except one, 39 %) in Sri Lankan, 1.0 to 5.7 % in Indian, and 2.9 to 4.6 % in Korean.
Individual TF content including simple TF, TF-monogallate, and TF-digallate was similar to
total TF in all products. Total TR content ranged from 10.4 to 11.0 % in Japanese, 9.2 to
125 % in Chinese, 9.5 to 18.7 % in Sri Lankan, 4.3-14.9 % in Indian, and 9.7 to 13.3 % in
Korean. TRSI ranged from 1.0-1.8 % in Japanese, 1.2-3.1 % in Chinese, 2.5-7.4 % in Sri
Lankan, 0.8-5.2 % (except one, 0.25) in Indian, 1.2-3.1 % in Korean. TRSII ranged from
42-47 % in Japanese, 5.5-8.1 % in Chinese, 4.0-7.8 % in Sri Lankan, 2.7-6.6 % in Indian,
and 3.0-5.9 % in Korean. Vitamin C content was not detected in all black tea products.

Chelated vanadium was supplied into 'Ryohu' or 'Yabukita' tea plants by fertigation
system or foliar spray at different concentrations in different tea seasons. Tea leaves treated
by fertigation above 6.0 ppm showed higher content than control and fertigation supply at
the early stage of one leaf a bud increased the vanadium content of tea leaves compared
to the late stage of three leaves a bud. Potted plants showed higher absorption rate than
plants growing at open field. Once spray before harvesting 15 days had a dilution effect as
plants grew and the increase of spray time up to triple had the tendency to increase
vanadium content in tea leaves, which was in accord with different tea seasons. Vanadium
contents were not same in tea leaves at different positions harvested after treating chelated
vanadium and old leaves located at the lower part of shoots had higher content, which

may be caused by dilution as shoots grow.
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AH1E M £

A5 (Camellia sinensis L) U5l &b ofdtid thdA 45 H==24, datA
ofprlote] FEE Al Axo] opl AMtg G T AEF Aol &Hdk= ARHA
A AUz 48A UdthAnan 5, 1991; Kim 5, 1998). AFA o= LA A thel A
Aol AFrE =QdE o] Aol HryhE vk oy AFRHA Zeklal, 1980 (F)
FAAGol AAZA o 7IHAH tds 2ASIEA A9 Ayt AFE A Song 5,
2011). &bkl o] Auf= 2000w AFHE AL 20059 - Aui7E FE5ked, 20100 Al
1:11-_3_

3

o
Mo
X gl

2 341ha(A=thHl 10.5%), A4t 501 (A =thR] 14.0%)°l ol21 vk AFA o 2

70% o]’Fo] Bpqts] EQFOZ o] FolA glo], frr]Eo] FHstL FUIAAH wiFAde] & 54
< A Juh =F, EYAEE pH 50 W, 79 1,800 mm °ly, AFF 7)ol 16.
2CUH 92 293 71% 7FAAL Q1o ARAaiel H 2ol =S 7HAaL UAtkSong 5, 2012). 1
v, H2 SAd e JAVIE AvguE A g AF 2 Aurls Jide] a7EHL

>

HZ, YAl =52 AF oo Y5 VR SAUE 9 sAFEE0] ALH v
Aol AFAHL ou, obF mud FEo|th o E tEA Y &HHASL tiFE AYE
74 et dF #HE & AR FAL sBA 5 FEA g EAY Ao Wi &R7)
S7betal vk IER wkdrEa, 2as, AqEL EA 5 I AFNEE 599
eyt a7 Ha la, Aduin vis2d AlFEo] NTEHA o] AF L AA]l A Lsitt
=3 s FHHZIC] $8% Ve AECE 4EA ok A, TE M E HopFu 7 %
dolEetdle] T83% 754 Ao <d8A Utk 2HEE o5 7IeA AT ol w2t
28] F4 Sl AAHY, 7led FES HhEe ARE o851 UtHOwuor -5, 2005).
53] dokEetil A& kel 2o Bt Foll Boh ¢ F8sHA FFse Aow A do
(Owuor 5, 2006). HlohFrIZ13} HlopEepdl &9 FFS F53 4k &3 oaf G244

®ootlgt AE7] B 2HE T4 T AR YsiAxE 2ebd 5 At (Chendt Zhou, 2005;
Jayabalan 5, 2007; Obanda %, 2001; Owuor 5, 2008). o|v] FZ3} A4k 4L A I¥EZ 31
AEo] QoA ATt FAH eRES 2Hste FHo 1F3tE FFaoF
T BEAAY Folgk 2 ALY JlES FAHY U[HoeE 4HA Utk A
28 g77F Zake] BAAR 4 A A oA = w o] A F4l
o2 olFojH o, 23 AAH olF #EIVL 9 FTAk 4 S HAT
=1 A2 FoA FAE oW FHZo A FAE TET] A =
e =

ojAl AlZE I At Y T Al

v

>

it
of
o
ok
oot M ¥ & o N o o

3 P AR dasit OHER IR el H Tobetd g of
el fm WA A AFEe] FEAAE Fo AESY FFS EHG FES HIE
skt

A= AR HFor dEA et e ZleA il Bol S0l "Weelth A &
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e &bl &<, & Ao JHHR A&l 12~18%, 7] < 3 WY
HIEFR C7F 150~250mg, TH& &AHEAA A= AFH7F o8& dddst 2 ¥ - A3 7 =4
o] dobd A&Eol 0.6~20% B=7F S0 Atk olLfol= o] Al
dF, B4, ofd 5 8 ol 283 AESo] 1EA IR o] A ‘
Folgk =23 duh(4l, 2007; Cabrera 5, 2006).

gyt o " Apgle] FIUIPE FHFS N 3~6%, POs 04~1.0%, KO 1~3%, CaO 02~
0.8%,MgO 0.2~0.5%, MnO 0.05~0.5%, Fe,Os; 0.01~0.02%, SOs 0.6~1.6%, Al 0.1~0.3%, Zn
20~65 ppm, Cu 15~20 ppm, Mo 04~0.7 ppm, B 08~1.0 ppmZE %¢#A JHKo 5,
2010). AFAF 2ol A hFd i)t vFALE AT 7 FIAEEY] FFS Na > Al > Si
>Ni > Cr >6Sr > Co, V>8 o=, A9 H#+ W= Na 315.33~370.69 mg/kg, Al
289.63~333.60 mg/kg, Si 53.98~6839 mg/kg, Ni 19.49~2556mg/kg, Cr 16.14~17.49
mg/kg, Sr 4.18~6.69 mg/kg, Col49~216 mg/kg, V 1.59~1.94 mg/kg, Se 0.06~0.27
mg/kg Weloltt.

oled FlE BAAR TN A2 vhtE, AdE, AZrhE Fol Jv4 AReR 8
T =H, Oli AAJDT ngsket 4y S7t=E 49 17 7 <2

Al

oz SHA 7] WEelH 53] <&, 6 5 AIFM= 8, AEAS, 9733,
AAES SR AFeh ool &3zl v, A Soll ek #Ae] v w2 FA0]
(Hu -5, 2001). =oM< g 43t vksd 23, WA 59 78] o] FojxaL gl
o, 45 AAAANME HdES 2A2 T ESSE FFESVE olFAL AT aHY vy
' 43 =53 AFe AT o] Foixl wh gl

g 3 715 A AlFe] AR e Asids AuFel Rludss FFAYIE Tles 28
sttt viutE 2 719 771 FHE Yotk 5] miuES BEY o 9 AW 4H
dxIAE A=A WE Fo oldqH7] we ofHo W, 77] viudES A=AW F5 olE s
= Aoz YA o, Avs A HEolA 2 71&H Axd daiMe & dEA JA
otttk 2 BER Ayl 77] BiuEe] AP AlZleh Rl mE F ARE BHIZA &
dTE FISAT
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H2d=Ue Zls/igd 28

M 29 BER AFE AL AR 54 Bae YR F2 4B, AYES ML, 3
AL Fol, pF Sl 1 4R A BF ATk olFolH o3 Utk FA 7)%A
e G MAE AT JF A ATHIL Y3, BEAE AR LAPE 2P

gtk T WA AAME WA T YR SHEN @ ABHd FAYNE 59

= Adly 43 vk BEEd, WA 5 4R bdtus As wibe AlE ide] Eud
v oy, =3kl A viuE s AlEsid e Bad v gloh 53] A=A viuge] A g

o
g8l F4 FAHYGE ATE Bud v goh IYEE whiEY AL hE HEA F
G A 8 AR Fol @ AFE A ATH Aotk Wl AYAIAE ZAFE AF

V S g2 BES A2 FRLE AXE ARsgon Assu oo W
BERG AEL v Huolm gov, AY AFYE ) YEAUS BHEF vhIE EFS
8 4ES FRAGHA S 2010)0] A Yk 7] vhbE AL AeolE FPE ol &
@ 77 RS E R f7) shbES AxPe]l BHEUMIA, WS 10-2011-0112841)
slo] ol atel Ths e el

&, vl B TelA mEds =29 Aelg §9 SxY dF Ee A AEAE F5
KN

< W1 oy 7 viuE A AgE 9 AFS BIES vhuE wAE RS Bad bk gl
= AAolth w@x], dEo|A HA 20~150 ppb vlE FEFe] uluESF7E oF 2049 7) JfRbE of
A Foll Aot
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H3Z 1My =8 HE & A1

A1 A e RER AR 94 2 5}

—

1. A5 3 8y

A

ANPAEE FWe d&ar F 297 AF(H= 9, 48 3, T 4, 2P 7, A= 6) F
m) 3k, B g HPLC o] &3t FZesls, Fotv|msh, dlobd, F7HHZ, 7HE7teE
Z1(EC, ECG, EGC, EGCG), FdlolZetnl, 78 o} &2 (TFMG, TFDG), dHlo}FH|Z1, 719 <],

HIEHRIC 5= £43At

TEYH S Fotvite BaAE A% & ZHAE 3g= 450mL B2 SR 45
2 FE2 Os 289 AEFolE 4y vl A A H(Chend} Zhou, 2005). FZ | #H =
Ferrous tartrate YWHO =2 HESA|A B % ‘:—’ﬂ'

A A9 3 (Chent Zhou, 2005), Fo}v]
phosphate buffer ¥ ninhydrin 8402 ®wH-gA|A B]A A gFs} A TH(Caffin 5, 2004). F
H 71 B AR 3gS 125mL 8BS S/FToA 1083 53 o5 O 289 AFTOIE
£ % A HoMHCIEE At EA o] ]85t tH(Roberts, 1962).

FA1EI2 9 AR, A2, FelokER B R, MERIC AR WE
A3 AR 3ge 125mL B2 FHTAA 1083 FE53 o3 28 AFTOIE A& 5 43
LM HI O] EE X%ﬂO}Of] HPLC #249] o]&3¥th(Roberts, 1962). HPLC Z=712 30% -&uj

A(0.5% acetic acid+3% acetonitrile)|A] 100% -&wB(0.5%acetic acid+30% acetonitrile) =
1.0mL *min"'¢] §40 2 4083} linear gradientE THE0] 4.6>250mm Capcell Pak C18 MG
Z 7 (Shiseido, Japan)¥} 35C ZAH 2 E(GO-20A, Shimadzu, Japan)o.Z £ & UV/VIS A
Z7](SPD-20A, Shimadzu, Japan)Z % &3} 3 th

%
)
_‘\L it rlo rfo

i}

2.5 W8 8t A

A}

-

|

T LaAY] F8 AR EALS F 1o BEe viel 2ot opr|Ak e o=
A 24~3.6%<0H], TR 2.2~44% WZ HI=3EATE ofr|m4be] ThEFE Q1o W
el = AXEE o] &HEH, A Y 59 d& T84 Asste Aoz F45
7HE )1 EFe Q)= 4bell A 2.9~5.6% A Hl, FUj4tell A 2.6~44% WE =it Al HA7E A%
Holgth & ZYHE IJHFS B 77~101%, FF 12.2~161%, 28] F7} 14.8~20.7%, A=
17.7~25.2%, k= 7.0~12.6% WLE B4 A4kl 7Fd @3k, 54k S A =0l
ow, 2g|F7te} JIEAbNA 7HE Z=9dhth ol LAY T XHHHE‘MSH 2ol = EE AuF
To Aolx WidE ZAo=E HolpTh UNbHoR ~gHIte}l IE A YL tigFY ol Fol
Bol AuiEr &, T=, F=olAe L9FT FHF0l FE AMEHE dzi A Aot
ol £n 7] FFL YB 52~6.0%, FF 22~55%, 28 Z7} 62~18.7%, A= 4.3~14.9%, =
4.2~74% W2 B, T3 9 49 o] Hlzsto ZA4to]l I e AL oty H
olZgnl FFe AR 02~0.6%, F 02~03%, 2 F7} 04~1.5%, A= 0.1~0.6%, I

M 2

HS rlo

2

o X2
o

°

ro

a_

o 1
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03~05%2 2 @oHatel A 714 7 Udepgkoy, Fako] o)abe] uls) v He ofUgdth

1 FUe BaR Fo 4Re) 54

aar FomiRt 7Rl FEEPE dllRRRD delEERl N otE kRl (mg/g)
RE= % % % % mg/g TF TF3G  TF3'G  TFDG

JA-1(M) 24400 29402 9044 5246 23305 04400 09401 064.2 04402
JA-2(H) 3.240.1 5.64.5 101401 6.020.0 6.310.5 1.240.1 2.040.1 1.54.1 17402

(
SR-2(H) 2680 46403 181413 88402 7.130.6 24+40.2 17402 18402 1.340.2
SR-3(H) 2740 48401 20.740.8 9.240.3 841410 1.640.2 23402 20402 25103
SR-4(M)  3.040.0 35#.1 166415 15744 39403 1.040.1 1.140.0 1.040.1 0.840.2
SR-5(H) 2.840.0 3741 185409 9542 50406 14402 1.240.1 1440.1 1.040.2
SR-6(C) 2740.0 33#.1 155412 187H8 14749 3742 50104 3742 34403
SR-7(C) 2.640.0 35#.1 14843 12081 7642 1.440.1 24401 2.040.1 1.810.3

ID-3(H) 25401 41402 205425 149#2 38404 1.240.1 1.040.1 1.040.1 0.6140.2
ID-4(M) 24401 4143 177406 8141 5142 1.040.2 0.940.0 1.740.6 1.640.4
ID-5(M) 27400 42402 193405 79404 3.940.0 1.340.0 1.040.0 0.940.0 0.720.0
ID-6(H) 2740 42402 20246 91402  57#3 1.2140.0 2040.7  1.740.6 0.840.1

Tl dEAe] sHHZl e WstE E 204 Re bket 2o vhER dEe 4E
28~52%, == 2.0~12.8%, 28]@7} 59~144%, A% 6.8~27.2%, T 34~122% U= F,
22| @7) I=e] A% AE T \A7E Askith FHERle] el wa1, HolRRIZl B HlobE

o] Fepo] ke AL WA
g glelA ok Adel 2l
Ach. FUAE ofr]ial, Eels

59

F 4 EL

E7F ¥Ee dede Z2AQdd, 2887 AF2 25 =4 uE
< ol&siM FLE AEE VA= BEXE VP 5T "ol
HE, 7HEIZ, dob#RIZl 8l dHolEeile] g WA dE
I F=oll AAA 2 Aoz YERT E‘r“&, 28| g7k JI=e] Hud e Tlls &9
THEe ol&ste Zlol7] W&ol e oA TEAte] Hls FHEIZIY EPdE ol
SA UEhUaL Slo] &5 tig opEFe AFFT SAl Zode HoFa Stk HIERCY
dFe B TaANA HEHA I, ole BE HFoA BF ASHUY] WA Ao

Z HolHth
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32 U9 2aR 7R e 54

ez FERI N8 7Hel Zl(mg/ g)

A& % GC B C RC EGCG  GCG ECG CcG
JA-IM) 28302 17401 16944 12402 19404 40402 05#01 20400 02300
JA2(H) 52403 31406 279454 22404 44403 76406 11402 48404 05401

JA3M) 33404 50416 213324 10401 18403 21403 02400 20403 02400
CN-1(M) 45401 29402 21740 23401 27401 37402 10400 109404 03201
CN-2(M) 20403 46412 84416 05400 12401 29400 03401 23400 23400
CN-3(H) 23403 36405 11746 14406 16404 13400 16402 22402 02400

SR-2(H) 144408 551403 598431 46402 110406 362421 35403  23.01.1 0.2140.0
SR-3(H) 11.140.8 46104 55.023.0 5540.5 10.7405 12.6%1.9 49107 16.441.0 1.140.2
SR-4(M) 8.610.3 41102 37.34.3 4310.0 4.410.2 239417 34400 12.741.3 0440.2
SR-5(H) 127403 57401 496408 57401 11245 36042 42403 19745 0240
SR-6(C) 94404 3.940.1 54.441.7 8.310.3 95414 7.020.1 3.340.1 10.740.3 1.3240.1
""" D) a7 T705 BEBe 6305 977 IBs6s osHe HOHA 02400
ID-2(M) 217409 7641 56745 76102 154404 950155 54402 368413 03401
ID-3(H) 158411 43402 404426 4.0403 72402 562155 43110 454179  0.320.0
ID-4(M) 6.840.5 2147  21.8432 21102 3346 172419 3741 191405  0240.0
ID-5(M) 134407 38403 424422 33305 78117 4561419 36104 269128  0.320.0
..... ID6(H) 143300 46201 40446 4182 54402 618479  20H06 28505 02400
KR-2 3.440.2 19404 168413 1.840.6 3.610.3 6.410.8 0.740.0 2.610.3 0.3140.0
KR-3 6.0104 29412 308119 18402 59403 13.0#80.6 08101 47402 0.340.0
KR-4 12.241.0 48105 58.844.3 2.040.2 104414 355136 0.7240.1 9.241.0 0.740.1
KR-5 42405 2743 272428 1.7404 3.311.1 3.240.3 0.940.3 2.310.2 0410.1
KR-6 44102 2343  29.0421 2.040.2 29405 3.040.3 1.240.0 2745 0440.1
KR-7 74102 30402 290114 191402 6.0104 182402 18403 13.0#0.3 0.820.0
KR-8 3.810.4 221401 183114 15403 3.610.7 6.110.7 0.810.3 5.010.3 0410.1
KR-9 3.840.2 274#).6 157425 22403 4,010.6 5.714).7 2.040.3 4910.6 0.740.1

Al 24 vigg o8 7leA A AT

re
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o
rlo
N
o
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o
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o
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>
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=
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o 3
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1094 8% FF(53 120em W) Aed s /‘]XH% 84y °]¢T7 1‘4’ F&(5L 60cm
o)< ol &3ttt B FF& o83 mAA A= 1A}, 2%}, 3/MAL 3A| 7] 2
gk, ofF7IE o83 Agd R e 3HAtA BFAHYRE F7] vivE §T5S

71 vhvbE A A7 2 RS & 304 B kel o], 1, 2, 39 A7l #F 2 g
Z TR oz FsAn. FHA A XA e A9 1A 0.75ppmI} 1.5ppm &

i
l_,,
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2¥ A= 3.0ppm¥ 6.0ppm o2, 3M A= 6.0ppm¥ 12.0ppm o E A FEE EEstHon,
al% R Aol A= 3HAL 6.0ppm, 12.0ppmE ZHZt A @At Gzl 7

0.75ppm, 1.5ppm % 3.0ppm, 282} 3.0ppm, 6.0ppm % 12.0ppm, 3¥ =} 6.0ppm, 12.0ppm 2
24.0ppm o2 AHesEE 2Estitt. AgA7leh A Aol s 14 19719 1
34719 169 71& @9HAE 10L/m'E wvgE IRl dFsen, duadzos =&
A 54, 10¢, 15l 18], 23], 33 A 3sE sttt A F ARAH 2272 #F
AglA 14 19719 A= 133k 45 ﬂ‘ﬂ F 269, 2¥ake] A AP F 22¢, 31
o A5 A7 F 21doilen, 14 39719 AgTolAs 1A, 2¥A, 33 25 dFA
5 1592 gusdae] 7|33 Fdsith

—_ 52
£ AAsAT. F=8ld /\lE—‘E JXPEﬂO]X]Oﬂ/H 1&3¢
, 65C FFAz7A 24N A2 F B A B8
A %él% 3l ¥ (H:0-HaSO) o3l 233 &, dAF4 EBF=A(AAs 700, Perkin

o) gate] BT

] A g A HAIH]
271
Helss A 2] Al 7] Aels= Ay A7l 2 35
1H =} 0.75, 1.5ppm e, 0.75, 1.5, 3.0ppm 23 W 159, 102, 59
2¥ =} 3.0, 6.0ppm 3.0, 6.0, 12.0ppm 3AI71Z UH 5Y
143 Ao T Ay
3 =} 6.0, 12.0ppm 6.0, 12.0, 24.0ppm = -

- Bl A B 2~33]/3(143~2.14ton /10a/3]) 7| FO 2 BF

71543 A3 viug 2k Ak 7HeA8 S AESH] 918, Al dHAE W 9
3 7] vivE Al@AEE ﬂTX]‘lﬂgl 3 350m°ﬂ ESeRs i}%Q 1094 5% FF34 4
Q] 7

wulHE Yol €@ 7] vhE HYAY] R wEel mE Axe FFYEE 1Y 1%
a9 29 debdch 1A HdE ERAEE AGAZA 19, 14 3979 AdFE
(0.75ppm, 15ppm) WA RHeish o] M5 AFoR Uikel= A FH/b HA 2k
ok WAl A E HEUAE MEFS Ake] FHE Fol Be Ao, Aol ME
#7] HhHE 30ppmETH 60ppm A EM £ AFE Hyow, 53 14 1971583
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22<d)oll fr7]HHE 6.0ppm A ETroll A 133ppb/kgo = 7HE =T 3¥AtdlA = 14 197
(& A 219)°ll fr71HhvE 12ppm A TFE AL BE AFUF TS v A
2 A Azxdd FHA FArh ol 29xte}t e Ao A AN A Al A 2
BFFEH 71320l 771 vibdEe BEY F olEd AuFe F olFdd dFE mAE

o7 oy o] H

_—

»o > o

20 20
®F-—-"—"—"—"—"—"—"—"—"—"—"—"—"—"—~"— -~ — -~ -~ -~ -~ —————— — — — — 180
®WmF-—————————————————————————— - — - — — = ’_@ 1680
g 140 ﬁ 140 | 133
120 120 ¢
% 100 % 1@
o ol T
s 4L P ®
e I D7 - 23 10
DF g 6 o .
Ol mmem 1 2 w2 o L N - [ |
x| 1ahed 1 1ahe 1246 SRR 1ahey 1l 1ahey e
O.750om O.7500m 1.500m 1.500m 3Q0oom 3Q0oom 6Qoom 6Q0oom
THX | 2P| A X2 s X XD | W XElsT
=30
10 (-~~~ "~~~ T T T T T T T T T T TS s s s
B LS S ettt
10 -~~~ "~ T T T T T T T T T TS m S s — ===
1= [ ————"—""~"~"~"~"~"~"~"~"~"~"~"~"~"~"~"~"~"~"=~"=~"~"~"=~"="—="="—"—"—"— =" — = — — — —
1T (- T T T T T T T T T T T T T T T S T S S S S T s s s s ==
7= S
== 5 S
20 |-
= - f=] 7 s
o L I = =SS 444 s
== =<3 1=z
S Qo S Qoo 12

= = IA T | 2 = =
= ZAYA  1HERGY 199), 2WH7Y 129), 30D 119)

29 LAl AelAY] 2 A hE uhtE §5 54

a0
P S D I et
P S B I e e <= St
LS S D T
B R e e i
IS & o I it
k==
o = k I
== A PXHEH A PXHEH
SQogoam 120

SEAxXF XHEHEE] =! =2 ==
 ZAA  3HAK9Y 11Y)

I8 2. An Al A2A7] 8 AleEel wE Blvys F 54
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3ol 1419710 =AAMESE F5) ZEA(CFRIITG A BFEAHHR {7
HtEe §Fee vl £4% 2dye 29 20 yEhd bket 2o dEd nkel o] A
ol M= 7] viuE 12ppm A2 TollA Az vivE % 182ppb/kgell Blste], :ZEA) =)
M= AHElsE 6ppmollA 1,775ppb/kg, 12ppmolA 2,851ppb/kge &2 EYH 714=x=7
A 2 FA S kA Az FEE ART & AEFES Ak

[e] =]
A 7] aidE S A7) B AgEEE GUAH 3 A Aol mhE Az vius %
< HU(E 4), Q9N F 5 FEA w343, 7IRbe] BAAgeR GopAs AFEE Btk
ol 7] HhygEol Azl FFE

4. TAX vhE QAo w2 Ax9| vhuE I s

i o . Hhu-E S (ppb/kg)
Agsxs AY3ls A2l A7] -
T8 H 109 8 A s5¢ T 3
13 37 15¢ 621 339 65
0.75ppm 23] T84 15, 109 - 1,042 592
33] 37 15Y, 10, 5¢ - - 1,495
""""""""""""""""""""" 13 F8d 19 1329 884 412
1.5ppm 23] 384 159, 109 - 3,111 1,787
33 T 159, 10, 5¢ - - 2,692
""""""""""""""""""""" 13 Fsd 19 3206 229 896
3.0ppm 23] 84 15Y, 10¢ - 3,311 2,308
33] 434 159, 104, 5¢ - - 3,874

= ZAAA  TNA(GR9Y, 149, 199), BA717] 0 AAY(AAFHHA)

2HAANA F7] v FREANZE A A7 B HEls kel mE Az FFHEE B2HY
(L9 3), A3 Agde=rt 25 Folol wokAe Aol Afsr=s A
6.0ppm 5% 33 227} 2,934ppb/kg 1L, 12.0ppm 33] 2] = 3,788ppb/kg ©] AT}
SHALANM = 2829} W23t S HAST(ZE 4), 24ppm w5 AP oA 13 A=
1,722ppb/kg, 23] A 2l& 21,207ppb/kg, 33] A 2]+ 21514ppb/kg= ¢ 2 &S YER
ATk wEbA, §71 viugEe Axd F4e AgEES AFE =4S 57 =okAE A
e AT
71 vivEe] AdgE=et St Az FH¥ FFAEE & 50A
Zo FoE vivE S viuE AgAR e A9H T8
33 AgAlele B9 24, 39 B 494 7 =8k, 23] AHEe A9
Age 49 493 5FA w2 AFS ZIATH
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23000
2000
g_l 7
% 1€ 58 0 T
a
8510 r
2034 us
o o o “1
[e) 12 I -———- - -
S| 1=] 25| 3= 1=| 25| 3=l 1=| 2=| =

3o 3Q0ogom 3.0ogom e.0oom e.ogom 6.Q0oom 12000 1200 1200gom
2HX X2 E== R M2 lsTE

= 2AUA  2AAY 29, 79, 129), BA4717] 0 AAYN(UAERAEA)

O 3. 29A vhus gREAEe] mE Az whis g W)

23000
21207 21514
= e s s o I i ot -——- --
18000
10000
1
500 3060 3311
2181 1507 2220 .
o ° e B B = W=
XAz 1= 2= 3=l 1= 25| 3= 1= 3=|

eQQoom e.Qoom e.Qoom 120000 1200 12000 24000 24000 24.000m
BHX| XIS K X2 ==

= ZAYA  3AAORIY, 69, 11%), BA7)7] : AAT (LA FHEA)

19 4 3 viyg GEARlC mE Azl viys g W

3530 vhvbE FHA HEleE B Sl nE Az B e g5 W)

HhuE 33 (ppb/kg)

- Z
AewE AEET g 29 39 49 59
13 511 1,108 1,632 2,063 2,225
6.0ppm 23] 1,002 1,869 2,594 3,147 2,903
33] 1,818 3,013 4,872 3,799 3,056
"""""""""""""""""""""""" 13 26 633 1275 169% 192
12.0ppm 23] 1,757 2,135 2,417 2,813 2,539
33] 2,405 3,121 9,314 9,776 8,604
"""""""""""""""""""""""" 13 10845 16,168 18739 18234 16,929
24 .0ppm 23] 13,315 23,763 26,607 26,344 22,864
33] 18,747 24,643 23,214 23,624 22,914

= 2ARIA 3RO 119), BA717] 0 AATN(AAEREA)

_10_
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Sz BE a1 & A (%)
O WEA 4% 249 99 9 5[0 TaA4 7a48 249 o9 2 54
%7} 7} 100
O 714 A3 vivs 53 S5 O AYHF ASTAE ¥viysg S5 &
37} 43} 57}
2. %A Bx
A 3} 2] T =% 3 3} FAE(%) | 7FEA(%)
= SCI
HSCI 2 1 50 30
- _ = A
St<Zdl3p
ted R 2 2 100 30
7l o] A
RERD
A58 0 1 200 30
Z 1A 3} 0 1 200 10
Al 4 5 125 100%
24 . AFA AIHEEAA, ESEY, 7IEHE 7E
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A 5-2A g | AHE e | A | s
AYR | T e | 9%
- - . AFAS A A
E I8 15E | pag | EEAA ysana ne azel @ | saw | 2029 s
2 A A GES I I 62
AsH WER AR | L gy | FHS R AT o@ | |2012d |
g4 2 g} SRR EEE 20 gn =49 wa SR 110g | OF
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