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Abstract

This study was conducted in order to get basic data on standards and specifications
of health and functional foods. A total of 101 kinds of functional healths foods were
examined during the period of January to December 2005. Among them, 89 kinds
were local products and 12 kinds were imported products. Test items were 6 kinds of
heavy metals(lead, cadmium, mercury, copper, zinc and manganese), 5 bacteria(common
bacteria, coliform group, £ coli, Bacillus cereus and Clostridium perfringens), and 6
preservatives (sorbic acid, benzoic acid, DHA, ethyl paraben, propyl paraben and butyl paraben).
As a result of heavy metals, cadmium, was detected from the glucosamine products
by 1.92ppm in average, mercury from cereal products by 0.004ppm 1n average, and
lead from chlorella foods by 3.48ppm in average. Bacteria were 1identified from 3
cereal products, and amount of common bacteria were about 4.8x105cfu/g in
average. £ Coli and Coliform group were isolated from 2 products and 4 products,
respectively. All of those products were flour meal products. Any of 6 kinds of
preservatives was not detected from all the products.

[t 1s thought that these test results will be available as basic data for enactment of
relevant laws and regulations for production and control of safer and more hygienic foods
In the future because the standards of the harmful heavy metals are not complete or
available yet according to the Food Sanitation Law and the Functional Healths Foods Law.
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Pl e He AF7sHEF o o
gtol 2005 1€ E 12¢€AFo]o] It
8971, FUA 1278 AAE =1 zﬂ%ﬂé
32 AHyd o33 g} ﬂfa}zﬂ
a4, 7ZI1EANS 474, fFAbaAE R 84, 03%@
FAEF 407, a—?—i 1A m%- 471, 25
detAlE 97, TR EHAAE 47, A ubE
47, AAAEF 1173, 71t 972 F 1017
AAE 8T oA™Y st /Y AFE
7ol dsted falsEaso= %aﬂ v, 7=

, T, T, ofd, o' 63ES T
HAL S} AAM_Q& TAA E = A A A
2 Sz AT, giZ3dTS, dE
T T 3FH HEeEx dox 5 LA

— & ™
Bacillus cereus, Clostridium perfrigens
= 9309
O O

AF53E AAbstel ¥ 559 AT
of thete]l AT F& RETHAES A
At =d], HESE sorbic acid, benzoic
acid, DHA, ethyl paraben, propyl
paraben, butyl paraben & 6% 7A}SHYIT)

p mlo

o 1B i

=M 9ty
== %( Cd, Pb,Cu, Zn, Mn)2 4] b

2
N
12

 FE5Y EFEAL A4EY 2

HYTISAZ0] Thet QR EAT

ol

A& (kanto chemical co inc, 1,000 ppm)
EZEgAE 05N 2 EA 3 o] AFE-3IAT

I et BE AP Ao
A5 I E A (Spectra AA 880,
Varian, USA) 2 EA39 ).

T2(Hg)E Y

Hg #5F¢9(1000ppm)<S 0.001% L-
Al2HRJIEGH O T FHF55E bng/ml , 10ng/ml |
15ng/ml ©.& 3|Aslo] ALY Mercury
analyzer (MA—2, Nippon Instrument Co,
JAPAN)E o] & Table 29 ZA ue} A&
oF 0.1g2 H3lo A7 M WNaCO3+Ca(OH)2)
o] Yozl bhoat °of ¥l FHI7HA M3 B(ALO3)
T8 Ms A UE HUtste] 77 s s
o} @7 (Combustion gold amalgamation
method) 8. & FA 3t}

EFNe A4 0 AEANAL kAL HE T
22y, SR EAL ofd, TEpE ARl

Table 1. AAS operating conditions for the analysis

Condition Cd Pb Cu Zn Mn
Analysis type Flame Flame Flame Flame Flame
Wavelength (nn) 228.8 217.0 324.7 213.9 279.5
Lamp

current (mA) 4mA omA 4mA ObmA OmA
UltraAA Lamp X O X X X
Background Dy Do Dy Ds Dy

Gas type Air/fﬂexggty— Air/é;gty— Air/lzﬁexggty* Air/ﬁ;;zty— Air/lﬁg;gty—
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Table 2. The operating condition of
mercury analyzer

Element  Classification Condition
Heating Mode Mode 2
Heating time / 4min / 800C
degree high (0~1000)
Meas Mode 2min / 600C

Hg Purge time/degree Purbified dry
Carrier Gas air
Flow rate 5.0m¢ /min
Detection limit 1ng
Additive M+S+M+B+M

* M ; Sodium carbonate anhydrous
Calcium hydroxide =1:1{(w/w)
B ; Aluminium oxide anhydrous
S Solid sample

A 22 S AR A B ZH2}
200mg A& A&3| #Halo] 100m = AET
AFo 713 obAES JHEl =<1 & o]
¢ , 5m¢ , 10md AL 20m wAZSgAA
of Z+z+ HF olAEES st AlRTH00,
500, 1000mg/ ¢ 3N=)

Table 3. Gas chromatography conditions
for the analysis

Agilent Technoiogies

Instruments
6890N (FID)
HP—-5 Phenyl Methyl
Column Siloxane
(30m X 320mm X
0.25um)
150TC (2min)
|
Oven 10C/minTC
|
2207C (1min)
Injector Temp 220C
Detector Temp 230°7C

AEERel A - AA 50g4’~‘° qg3] H
H E 100m = 718k & AL F 10% FA
SIVJEH == 10% GAto =z —gﬁ}o}ﬂ. o] &
1000me  $AZATo &7]3 ol 15%
Z}HA}%oﬂ 5mé g]_ od@.l,}ee o]: 80g 1) )\El
JEFA 1~ 29ES 718 & AFEE EE
200m 2 3t} olF FFV SRV 44
glod T3t oA 500m & %L‘E}

44 ol 500m¢ B EAZUYII| ¥
AEFH 10g, 10% U,_P 5mé  7}ste] o
HE 40m Wog 33 F&3 o AgH=Z F=
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Bacillus cereus @ AA 2bg ¥ 26mlE
Fato 226mee] QIAbAE 3|4 Heof Fhsto] o
2313 HAs MYP v HE5h
307 oA 24A1ZF ok}, wjofe ZEHS
e = B34 Aegs ddsict o] wf
kA A AF 24A7F  worste] #
gttt ZelAlg MYP Sufz]o A A
g MHEE] BE shduA] e HF
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Clostridium perfringens -~ A% 1mlE
cooked meat medium® wHX] o} FE
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ZWA & 3 AeEE FQIAR S A A
FAAE  FEujtE FHIRge HEe
Blood agar plate®] &7 37° oA 18~24
AZE E7)aeke = 1Ed S AAS
Aol Blood agar plate©lA 37° , 18~24
AMZE Z kst o] HpERE gk}
ORI ® 3" HZRE  glucose,
lactose, inositol, raffinose® 1% 7}3F 4%
o] GAM F#3& Hbrsulxlo] &A 37
oA 3AUZE HiFE BTB MRAJA[E (A 4)
= 7FA HE AoR Wl RS o
| & Al
3lo
Aol 55 #&st}. Glucose, lact
inositol¥} raffinose® &3t FFdo] §
= & 93t lecithinase AAAIE S A
Nkig=s
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M=rdld OE 525 68) d& 24

ol % =2 10148 ARNSAER
of et ATw/, &, T8 T TES o
3lo] AAbeR Tk AFFEEE HAS Ay
FEEFo st FAMA I SFFAPU A F o A
478 AA 37(75.0%) A& H o,
Hqt HE%0o| 1.52ppml & 7F =4 e
Sow, MAAFA 111e #HAMSIe] 107
(90.9%)0] HEHYoW, FHF AZgo]
0.06ppmeo. 2 7} ytA versdch do A
= FEAAEFANAM 971E HAEY 54
(55.5%) H=H%oH, F HEFo] 3.48ppm
o7 JHF EA Jehgon, QarAE A 8
A& AAbste]l 71 (87.5%)0) A&EH oM,
A HA=%o] 0.07ppmel.= 74 A ek

]

gk e AeE JUYRFE AFolA
407118 ZAAFSEY 4074 (100%) 5 AEE S
om Wi HEFo] 0.75ppmoE M =
A Ve om, FEAAZA 4 AAS
o] 471(100%)°) A&EHRon, B A=F
o] 0.38ppml.Z 7} A ErRT ofd
of gt AALE T TAulAFolA 4d& A
Absled 471 (100%) A== oeH, Hd AE
Zol 71.95ppmlZ 7 A YEhsoeH,
F|EAMAZ M 4718 AAFSFY 47 (100%)
o] HEHUOH, H HEFHFo] 0.43ppmo
2 7FF @A el 93ke) B9 /A
TAEAA 8715 HAlste 871 (100%) B=
Helow, Hy HAEFo] 2.09ppmlE 7+
=7 e or, Z1EAAZ AN 44 AA
slel 472 (100%)°] AEHow, Hd A=
Zo] 1.200ppml & 7F¢ @A et
29 A= AAAFAA 117 HASHA
1172(00%) EF HEHNoH, A A=F
o] 0.004ppmo. & 7} =4 Jelgon
ZzAgtAZNA 971& HAAYStH 7 (77.7%)
o] A&HANow, HF FHEFol 0.00lppm
o 7t 9@ A vERSTH(Table 4).

MEawd0 OE 228 & 0d=4ARE0

HEIAANEY 10173 BE HAoA neE
2 6%F° BF EHE HoH, AodHAME
I A2 A Fl A T 21, ddTT 47,
Bacillus cereus 173, Clostridium perfrigens
17, AubM 2 370 HIFATST 4.8X%
10°(cfu/g) AE7F AEH A (Table 5).

Us

1

UM AEa 88 ME2 55

Ft=w3 88 A TuUA AEFe A=
o] 0.58ppm, 0.62ppmOl.Z YA A=
0.91ppm, O.80ppmBE.tt A YEltom,
108, o, T2 muAtAlFEe] Y
AP AlERY AEFo] A4 vEeH, 53]
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Table 4. Results of the detecting heavy metals (6 kinds) by product types
(contents: ppm)

Result of examined

No of Cd Pb Cu 7n Mn Hg
Product samples

types examined No of Result of No of Result of No of Result of No of Resut of No of Result of No -of Result of
detected detected detected detected detected detected detected detected detected detected detected detected
(%) (average) (%) (average) (%) (average) (%) (average) (%) ({average) (%) (average)

inseng 2. . (F : 40.60 . e 00

025 @gn B qgon 00 g 100 35 100 qag B9 g

034" 0,01~ 0.09” 012" 067 0.0011~

Chitosan 4 400000 200 20 10 (do 08 qio 067 oo 23 (Bg) 0008

@3 PO gy UODg3g) U003 UG O 0006

007 039" 0.05~ 039~ 0.05~ 0.0001~

Probiotics 8 67500 124 480 LB a0 12 oo S92 aco 4D s 00020

042 100 gay Q00 gu5 100 3575 00 gpg 0O g

- 0,001~ 0,03 006" 025~ 0,11~ 0.0001~
Dietary 3 g 08 g OB g OUT g

supplements 10 31T 2B qgrmy 8B qoo (R aoo FPE awo 19 @0 G5

-
=3

_ 0.8 3 0.03™ A 067 4 067 4 0.0007
Glucosamine 4 3(75.0) % g

4 0 \
ol 049 091 .+, 5002 594 0.0036
5 B0 gy 100 gy Q00 (foig Q000 (g5 1000 6 6000)

Chlorela 9 444 040 Do 1806 oo TR ade B3 oDy 466 Lo o0
orella . . - £ '- 02 A 0.2 00 . ~ .

02 5 @iy 100 ggy 00 o5y Q00 Jgy T go0i0)

007 0.09” 037 1057 0.06” 0.0004”

Proplis 4 370 18 b0 08 amo 07 amo 24l o 0B g 00037

067 U gy U0 qgeg) UL gogy  URDTrp TY(0,0020)

0.06” 048" 057, 453 0,66~ 0.0012”

Seatangle 4 40000 L3 o 12 o AT qbho BB oo 29 qeg 00

OBy 1RO qen QW00 qgrg)  UO 7155 UWO sz RO g.0000)

001~ ~ 0.24~ 543" 0.29° 0.0020~

10 020267 11 11 =01, 11 11

Cereal 11 10(909) 0.2 -- 1.19 v 0914 1.07 0.0049
(0.06) (09 70 1000 (0.67) (100.0) (%2_ 14 QX .0) ©61) (100.0) (0.0040)

- 0.15 0,06~ 0.06™ 1.067 007 0.0003
miscellane— 9 - 9 2 9 7

: 9 91000) 093 756 9(1000) 114 5504 093 0.0037

ous 06 100 35y ©O50 1000 555 10000 qguyy  TED o1

001" 0.01 0.05 0.12 0.04 0.0001~

Total 101 Gh 205 gy, 1696 4O 125 MO0 13520 A 875 (B, 00050

o6 @D oy 000 @ggy 1000 i 100 Gy BLD o004

HoAAS-= YA AEQ 0.33ppmell H] 3| 2 vy AFFANE AEEH JY

=4 AlEF2 1.15ppm & =A eyt AZEso] =LA Oéookliwoﬂlﬁﬂ] "1
AEES Aund $d4 AZQ AL 7} 2.05ppm, =ujAakel 7] EARAZF A 1.30ppm

CEY L2 83.3%9 HAEEFS By ox 7ph¢ =A dvErsteH, 7H A e

HZ = 100% A5 AEHg o Zualk A g oA EL At E 2 E gl A A Z oA

O AFe HH=wH d, TN 77.5%, 0.11ppm3  7Hutpars]l 7| EARA| F ol A &
87.6%, 87.6%2 HAEES XU YA 0.0lppmC.& 7F& viA vehw,

100% A=A (Table 6). Jele} ofadel AAA Y uiakel 7iEAL

AEAA 1.40ppm, =ujikel Z 2 &L AA

MK HE NEEH 525 EdEZ210 H| EoA 37.64ppmlE MY wA HEWS

o, 7t w@ A YERd Al givebatiel 7

Hl2gh F/2 AlFo]l Uitk ]iate EAMA|ZE A 0.33ppm, A=A R F
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Table 5. Results of the conducting tests on preservatives and microbes by product
types

Result of examination
No of detected(CFU/g) Preservation

Aerobic  Bacillus. Clostridium  Sorbic
plate count cereus perfrigens  acid etc’

No of
Product types samples

examined £ coli Coliform

Ginseng 8 0 0 0 0 0 ND
Chitosan 4 0 0 0 0 0 ND
Probiotics 8 0 0 0 0 0 ND
Su?pg;rgms 40 0 0 0 0 0 ND
Glucosamine 4 0 0 0 0 0 ND
Chlorella 9 0 0 0 0 0 ND
Propolis 4 0 0 0 0 0 ND
Sea tangle 4 0 0 0 0 0 ND
Cereal 11 2 4 (4.83105) 1 1 ND
Miscellaneous 9 0 0 0 0 0 ND
Total 101 2 4 3 1 1 ND

%

. sorbic acid, benzoic acid, DHA, ethyl paraben, propyl paraben, butyl paraben
ND : Not detected

Table 6. Comparison of the results in detecting heavy metals between local products
and imported products
(contents: ppm)

Result of examination

No of Cd Pb Cu Zn Mn Hg

Origin samples  No of Result of No of Result of No of Resultof No of Result of No of Resultof No of Result of
examined detected detected detected detected detected detected detected detected detected detected detected detected
(%) (average) (%) (average) (%) (average) (%) (average) (%) (average) (%) (average)

tmported 1o Oé0025 ” 01.0310 k2 0i3134 L2 262 ;0 k2 040(?2 10 0600%056
d . ‘ . | . ' . ' . ' 3
products ®3) gy 1000 o (10000 o (100.0) o0y (100.0) o 833

0.01 0.03 0.05 0.12" 0.04 0.0001~

Local 69 78 89 89 89 78
89 2.01 16.96 1.25 135.20 87.5 0.0050

duct 775 . . . . 100.0
products T15) s ®T6 o 10000 oo (10000 o (10000 (100.0) ooy
. 0017 0.01 0.05~ 0.12" 0.04 0.0001~

79 0 101 101 101 83
Total 101 2.05 16.96 1.25 135.20 87.5 0.0050
B2 e D Q00 o Q0000 o ne Q000 o GTD e
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LAFANA 0.27ppm 2 73 A e} HAA7IsMES 7248 a5 J7|&0[4FH
WY 2o AAME I Auchakel  of ok EZo UHHEE Z1 H

HZ8AFoA 2.15ppm, @wu}lz4tel ook

B3 E&AFAA 0.0046ppmOo = 713 7 712 AEe] AS 7IEAMAIEC] 0.87ppm
Uett o, 718 3A Jetd AEe 541 o7 7 =A e, 0.43ppmol HEH
A ZTEEYAAFAA 0.06ppm, TTFAFI aAEY @ dE80] 7 ©A UERsT
A ClebAF) AlES N4 0.0003ppm2. NFu|ddAEe AY FRPAE
Z 7 A YENSS(Table 7). 3.49ppm & 7MY =A vy orw, <4k

Eol ZAEEo] 0.07ppml=E 7} wA yE
S (Table 8).

Table 7. Comparison of the results in detecting heavy metals from each product by
places of origin

(contents: ppm)

Result of examination
No of Cd Pb Cu /n Mn Hg
Places of Otic: |
gmn - SAMDIES - No of  Result of N. of Result of No of Result of No of Result of No of Result of No of  Result of

origin ;

examined degected detected detected detected detected detected detected detected detected detected detected  detected
(%) (average) (%) (average) (%) (average) (%) (average) (%) (average) (%) (average)

1 034 1 00l 1 033 1 066 1 067
| Canada 1 1000) (034) (1000) (001 (1000) (033) (100.0) (O66) (100.0) (067 ND  ND
Chitosan 5 099 o, 1200 5 0097 4 01X 4 0777 5 000117
ternal 3 qg00) FX0) ado A ado P93 aco §9% acoor 33 oo JO03
c o 003 5, 009 , 067 5 5160 5 028 o 00016
et S 0 g3 000 G 400 ggy 1000 i) 00 315 400 g
Ao 5 002, 003, 04 4, 1205 . 065 4 00001
menea A e00 g (00 Gy 1000 85 (1000 G (1000 (i) (1000) G,
Dietary ~ Australi 1 157 1 012 1 066 1 2404 1 137 1 00029
spplement A (100.0) (157) (100.0) (0.12) (100.0) (066) (100.0) (24.04) (100.0) (1.37) (100.0) (0.0029)
s Denmar 1 133 1 004 1 114 1 7020 1 199 1 00046
K (100.0) (1.33) (100.0) (0.04) (100.0) (1.14) (100.0) (70.20) (100.0) (1.99) (100.0) (0.0046)
Finland 1 1 205 1 01l 1 08 1 027 1 067 1 00024

(100.0) (2.05) (100.0) (0.11) (100.0) (0.85) (100.0) (0.27) (100.0) (0.67) (100.0) (0.0024)

0.01° 0.037 0.00~ 0.257 0.117 0.0004™
24 - 30 A 31 - 31 31 29

(059) (0.76) (0.72) (24.05) (1.08) (0.0025)
Australi . 1 1.81 1 0.09 1 0.64 1 10.57 1 0.06 ND ND
| . (100.0) (18D (100.0) (0.09) (100.0) (0.64) (100.0) (1057) (100.0) (0.06)

T e 5 gy OF ado B oo 07 ado Th ade TB ado SR

nterna : . A D : Y .
Australi 1 029 1 079 1 102 1 106 1 097 1 _ 00003
Miscella- & (1000) (029 (100.0) (0.79) (100.0) (1.02) (100.0) (1.06) (100.0) (0.97) (100.0) (0.0003)
015" 0.06” 0.06™ 054~ 007" 00001~

neous & 3 g 8 3 o 8 6

Internal 8 0.97 756 .14 5524 0.87 0.0037
10000 (o) (L100.0) (17yg) (0000 5y 10000 9350 L00O) (g9) (DO (o014

0 002y 007, 033 5 0277 o 0067 ;5 00003

roeen By Gg) 0000 g5 o gl 1000 J9 100 15 69 Ga

memal 4 3y 200 (B s B 9% & ey B Un AL Goor
nterna . = 5 20 3520 : .
22 Gh @5 2 a0 (2 00 ERE 10000 G5 ©OLD @agh

Total
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. =718, oldE, 18E, 483

Table 8. Comparison of the lead detection rates between the products with lead
standard and the products without standard

(contents: ppm)

Lead standard Functional healths

No of samples

No of detected(%) Result of detected

foods examined (average)
Dietary, SupD enents 11 11(100.0) 0.0370.85(0.43)
Established Chitosan 4 3(75.0) 0.0171.40(0.87)
Propolis 4 4(100.0) 0.0970.66(0.4%8)
Sub total 19 18(94.7) 0.0171.40(0.51)
Ginseng 8 7(87.5) 0.0670.09(0.07)
Probiotics 8 8(100.0) 0.39711.06(3.48)
Glucosamine 4 3(75.0) 0.0370.49(0.19)
Not Chlorella 9 5(56.0) 0.03716.96(3.49)
. Dietary supplements 29 28(97.0) 0.0376.49(0.75)
established Sea tangle 1 1(100.0) 0.4371.02(0.67)
Cereal 11 10(90.9) 0.2072.67(0.70)
Miscellaneous 9 9(100.0) 0.0677.56(1.14)
Sub total 82 74(90.2) 0.03716.96(1.21)
Total 101 92(91.1) 0.01716.96(1.07)
FUESAZFL 70 OE S=35(635) SAMEHE2 FEO OHE S2%5(63)
a4 A&s4d0 Hlu

VSR FAEFT V1w H E, 72 AAE
At B opv] AR F g A F o] 1.37ppm,
BN H =82 4% 0.96ppm, ZHEEZLAE
HERFEAF] 0.82ppmlE 7HY =
A vetstow, 7B WA A AEE 4
T HFZE&AF] 0.11ppm, oFv]=AbR 584
+°] 0.19ppm, ©WARZLAES 7]EMA
#°] 0.61lppmo® 7} A HEH S}
ofd, Wz, &9 AAEFE Aynd
Aol R RFEAE & 7IEHAIEe] 29.76ppm,
HIERFI B 22 4]3%0] 1.30ppm, 9 AR =
AEFS 7IebAEFo] 0.0036ppmol.E 71& =
A Vet ow, 7 WA HEE AFE of
oy AR =8 AE 0] 6.45ppm, o9 wAFE =
|4 0.37ppm, AERZEAE0] 0.0007ppm
o2 7H vt HEH AT (Table 9).

-

=
=

-7

FAbEAES 7w o, e AAREA Y

AR E QJAAIEo] 0.87ppm, 0.07ppm,
S56ppml. 2 e, A=) 0.07ppm,
71ppm, 0.67ppmSl. & YelY} FI=F< H
= AMNAFS dEFo| sked, g9 4
FIHRAEY AEHFo] =9t ofd, %
, T2l AAMAHE A HETE JAAE
13.55ppm, 1.26ppm, 0.0027ppmOl.Z e}
S, =EAsEel 22.14ppm, 0.61ppm,
0.0036ppml =z e} ¢ FHEFo| =
FAIEo] AMAF B3] =A vERTh =
gt JIMAIFET AFFH wet vBluwdEd
t=Fe dAEe"k2 2383 2ol A7t
1.04ppm, 1.0bppmo 2 FAolr} A2 A
¥ 0.57ppm, 0.67ppm Xt} ¥A e}
THFAIES] Aol dY AEEoA A4
AZFo) 0.52ppml.E "5 7FEAE2] 1.20ppm
Hot A YEbsH (Table 10).

Ol

-

1
T
.

N o o
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Table 9. Comparison of the results in detecting heavy metals (6 kinds) by types of
supplemental nutrition foods

(contents: ppm)

Result of examined
Supplemental No of Cd Pb Cu 7n Mn Hg

nutrition samples
foods examined No of Result of No of Result of No of Result of No of Result of No of Result of No of Result of
detected detected detected detected detected detected detected detected detected detected detected detected

(%) (average) (%) (average) (96) (average) (%) (average) (%) (average) (%) - (average)

v 14 0.017 19 0.037 19 0.06~ 19 0.27" 19 0.117 17 0.0001~
itamin 19 2.05 6.49 1.23 103.25 4.02 0.0046
0.027 0.03~ 0.147 0.76~ 054~ 0.0006
: 11 11 11 11 11 11
Calcium 11 1.44 0.85 1.25 55.06 2.7 0.0045
(100.0) (0.34) (100.0) (0.43) (100.0) (0.82) (100.0) (16.11) (100.0) (1.23) (100.0) (0.0024)
0117 0.19” 0.257 0.297 0.0024~
: : 1 1.37 2 2 2 2 2
Amino-acid 2 0.26 1.22 12.64 0.44 0.0033
9 0.107 5 0557 9 0.67 5 12.50™ 9 0.73" 9 0.0006™
Iron contend 2 0.12 0.59 0.97 67.25 0.77 0.0007
3 0.037 5 0.087 6 0.08 6 0.277 5 0.28~ 6 0.0019™
Miscellaneous 6 1.79 0.80 1.07 135.20 4.20 0.0047
0.01" 0.03~ 0.06~ 0.257 0.117 0.0001~
31 39 40 40 40 38
Total 40 - 2.05 6.49 1.25 135.20 4.20 0.0047
a0 OE S=250635) 100% ZA=H33, 7/EAAES Jl=B9

w
M40
>

[
RES (¢

£l 10

T, ok, WA 100% AEHJoH, i

T2 75.0%% HAEEE R (Table 11).
TAEAES tEFES |, T A

5 AFRYE 7|EAAE 1.32ppm, FEA &

ZAF 3.48ppm, FEZ2EZHAE 0.69ppmo.

= 7 =4 vEeH, 7HE WA z2&olet 38t o B|Zo] 4.00]AH]
A#FS Z2HZAE 0.25ppm, UTHA|vHA] = B Za(LotIltR )8 gl o
0.67ppm, 7] EAAE 0.37ppmO.E vheERstTE, = zazo Fuo nEgoz 2 HQs A

old, B, F29 FAEAAE AFEW noz g9 AU 2o T3 e wWd
SRS 71.95ppm, FRReE 1.86ppm,  Hgae Al F¥HW vHozAE %
ChA kA F 3 7| EARAEo] 0.002ppm Ol & Mo eurlel WAooz AW 9FS 7}
A e, ZIEAAE 0.43ppm, WA g @ =ele] A$ 1972dRH
uAlF 1.15ppm, F=ZAZ°] 0.0013ppm FAQ/WHO 3% AZEH/NE 9 odZ49
SE BA YERRt HEES AHEWE 22 g £ o SHEBES AEoAdEAE
depAlEe] A T, ofd, B8 BAeE griegon,  1974dFE= AA 239
1005+ HAEHNoH, JI=HFS 44.4%, AL ToE 22L& = odmx ek
R 55 5% BT T7.8% HEHN  get AsE A, Fosly AFE Y od9E
o A ekAlE e AS-= 95 6F0] BT Ao FAA TFAAE Y3 Codex A&7
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Table 10. Comparison of the results in detecting heavy metals (6 kinds) by types of

agricultural products

(contents: ppm)

Result of examined

Agnicultural No of Cd Pb Cu Zn Mn Hg
products eXarmi lfesd No of Result of No of Result of No of Result of No of Result of No of Result of No of Result of
| detected detected detected detected detected detected detected detected detected detected detected detected
(%) (average) (%) (average) (%) (average) (%) (average) (%) (average) (%) (average)
9 0.06™ 3 0.067 3 0.157 3 0.94~ 3 0.63~ 9 0.0007"
Tea T (fap 000 2B ano SR awo NS awo 38 6 S
0.07 077 12.64~ 0.04~ 0.0010™
: I 1.0b 2 2 2 2 2
Slice 2 0.09 1.02 40.41 0.09 0.0034
(50.0) (1.05) (100.0) 0.08) (100.0) (0.89) (100.0) (96.53) (100.0) 0.07) (100.0) 0.0022)
. - 0.247 0.24~ 0.24~ 0.00217
(;inseng 1 057 1 0.06 2 2 2 2
Capsule 2 1.05 0.66 0.54 0.0050
(50.0) 057 ((B0.0) (0.06) (100.0) (0.65) (100.0) ( 0.45) (100.0) (0.39) (100.0) (0.0036)
Tablet 1 1067 1 007 1 005 1 1922 1 23 1 00017
(100) (067) (100.0) (0.07) (100.0) (V0B (100.0) (19.22) (100.0) (236) (100.0) (0.0017)
5 0.06~ 7 0.067 ] 0.06™ 9 0.247 8 0.047 7 0.0007"
subtotal 8 w5 0 @s JB awo B a0 e a0 39 @5 ok,

swusi 8 o bl oo Gt 80 G0 8 % B Gor 3. 0008
unsig . : . . . . :
B9 Gy B1H  Go) (10000 S 100 Sr o G2 a0 o,
Al hgaroo” 3 oo 010 oS0 ser o3 oo 30 S 3 G 3 oo
sugaroo . .67 97 52.61 : 0041
U0 (g7) 10D (99 UBO (gp1) 1000 (355 1000 (75 (10000 (50039
00 o 02 024~ 548" 029" 0.0020°
10 10 11 11 11 1 Q0
el T 9 ggp w9 @) a0 g a0 B 100 g 100 X
001" 0.06™ 0.05™ 024" 0,04 0.0007"
15 17 19 19 19 18
T @y Gy @ g 000 G a0 §55, 000 G 1D G

ES

ok

AR 3o ARE AFety Y
et
O

Y E 1985HHH ks, AR F
oAH 7HA] HF T vHEES FFe did =2
HEE & s sle ddeid 7

= 478 d%E Efﬁ TAAE T 7'
MAES EE, B, 72, T, ofd, 83t
o) HA HAEHE 1.32ppm, O,87ppm’

- 0.003ppm, 0.37ppm, 0.43ppm, 120ppm0]
o, At ES =g, 9, 2, Fd, o}
A, WL HAE HEHES 0.68ppm,
0.67ppm, 0.00Z2ppm, 0.58ppm, 71.95ppm,
1.15ppmeE YENT SEHetAE2 J}

: powder of cereal(7kinds) and vegetables
: powder of cereal(25—30 kind) and vegetables

T, o, 7, 79, ofd, B Ha A=
F2  0.25ppm, 3.48ppm, 0.001ppm,
0.69ppm, 24.80ppm, l.87ppm0] A=EHH
ot & AEE F3 =gl 7| EARA
o] 7Hd =4 AEHNoH, ] A= 7HA]

ZAF By | AR gstd =R At
oA =2 AEES 2 A9 dRgE3)
4. =g A % 9 ZH9E= 0.073ppm
— 0.13ppmolT, & ¥ 051ppm, AH
0.03ppm, @ % P&
0.01-0.06ppm= H A=

St 93 A= IEANAEC] Hd AEE
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o] 6.32ppmOl.E 71 =A AE=HY=dY 7

4 thskerd o]l < F4a%o| 30ppm °©|3tE
T Wo Ao g3ppmolm o] & 0 A E AL, AFANA AR T ARl
00590, 4 5 e 032ppmOE oSN HE F2% FAL 2R 94 e A
Oz %A @EHOY AR EAE B@ Aoln)
‘ﬁ%oﬂjﬂ T8 2-5ppmIte= AR A NAAIES] B5+ 7tEw, |, &, 74,

olF Holi UAth F22 ALE JEA ofd, Wzl AR HEFS  0.87ppm,
AEFo]l 0.0026ppme®E 7 = Wo Ao 0.07ppm, 0.0027ppm, O.56ppm, 13.55ppm,
0.001ppmo] Kt} Egtor} o] & 00 1.26ppmel et 3 T ¥ AL HuBL
O.lppme]x, 2 5 Y& 0.08ppm®] 0.01ppm, ¥ 0.0lppm, TSS 0.001ppm
of A7l ZAAE Hus vl$ A 5 UE B AP A =2 HEES
Jek. oHFelAN FFE Gl HL Rtk 7 9 waAMel go] T %
F7tEE-S S0l AEA AFEe] Ho Fo AAE AWskE @43 4% #AT)
Ateg S8 A4 o I, UAERA @ A= Harh vk B §5FQ A4A
A Al £457] wjEo g Alg #) F2 Ajuj=] FQlo] oy FFeJA 1 F
A 8l AMAEFY A Qatel i FL Bk @ RoE Abg drh

oy
Sl e e
Mo & i

Table 11. Comparison of the results in detecting heavy metals (6 kinds) by types of
fishery products.

(contents: ppm)

Result of examined
No of Cd Pb Cu Zn Mn Hg

Fishery products samples No of Result of No of Result of No of Result of No of Result of No of Result of No of Result of
examined qerected detected detected detected detected detected detected detected detected detected detected detected
(%) (average) (%) (average) (%) (average) (%) (average) (%) (average) (%) (average)

, 000, 08 . 0%, 01z . Le& 00000
Tablet 6 0.15 16.96 L0 %629 366 0.0041
W00 on) B8 (433 Q000 as Q000) onGey 10000 oog 667 (o
1 1 . 065 . 69T, 067 L 005
Chlorella Powder 3 0.35 0.08 0.86 52.00 1.34 0.0019
(33.3) (33.3) (1000) 50 (10000 5350 (1000 1o (1000 g0
010 003 095" 01 06T 00001~
Sub 4 5 9 9 9 7
9 0.35 16.96 102 52,00 366 0.0041
006 048" 055" 535 066 00012
3 3 3 3 3 3
Tablet 3 137 102 107 %5.36 519 0.0022
1000 g5 4000 g8 000 SO0 a0 2N e S 000 oo
1 1 1 1 1 1
Sea tangle Powder 1 1.24 066 0.07 91.44 1.03 0.0035
(100.0) (100.0) (100.0) (100.0) (100.0) (100.0)
006 043" 00T 5.3 066~ 0.0012
Sub 4 4 A A 4 4
4 137 102 107 5.3 519 0.0035
;09,107 . 09 o 01z . 077 L 000D
Capsule 3 500 140 064 067 534 0.0036
| 1 ] 1 1 1
Chitosan  Tablet 1 0.34 0.01 0.33 0.6 067 ND ND
(100.0) (100.0) (100.0) (100.0) (100.0)
031 001~ 009 01z 06T 00011~
Sub A 3 4 4 4 3
4 200 S 140 0.64 067 234 0.0036
006 001~ 007 012 066" 0.0001~
19 12 17 17 17 14
Total 7 06 (g gg) (706) (lf;gg (1000) (é'gg) (100.0) (ggfi’g) (100.0) (?'.(552) (82.4) ?0(_)(%421)
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FAMEAIF S A R, ' T, T,
otd, Wztel Ht HAEFLE 0.42ppm, 3.48
ppm, 0.002ppm, 0.45ppm, 30.70ppm, 2.09
ppm 2% LEFST

FURFEAEFS JI=FH, . 2, Ty,
o, W B AEF 0.67ppm, 0.66
ppm, 0.0024ppm, O.75ppm, 24.75ppm, 1.20
ppm©®] ¢t}

FdHFEA Tl UAe] Ao A
2 3t BlEYloly ofr e AbE s A
5= kst wE Ve dEL
o] ;o] & FUhshe FAoing,
2 AN 27 a4 HEE
1 & SHAV qrgol gle Aol
FFIAANAEFLS IIEH, B, T2, T4,
Fd, B3 H P& 1.52ppm, 0.18
ppm, 0.002ppm, 0.47ppm, 19.50ppm, 1.56
ppme°] AEH Ut}

IREYUAAEFES EFE, W TS, 7,
o}A, el F PES 0.67ppm, 0.47
ppm, 0.002ppm, 0.58ppm, 30.87ppm, 0.17
ppmo] HEHUT. olx A F Vo] g
4.96ppmelT? T2 0.013ppml.E & 7
APR T TR =A AEEH QU

AAAESE 71=F, & 52, 78, o4,
ke Hoat AE#ES 0.06ppm, 0.70ppm,
0.004ppm, 0.67ppm, 22.14ppm, 0.61ppm
o] A&HJIL T2 HEHo| & AFFH
of wlal ¥:gkrh o] 5 e FFE S=ES
0.02ppm, @< 0.07ppm, << 0.001ppm,
72 Z2ppm, WXt S5ppm, ot 8ppmol HE
HoAths B37h glvh. o] B¥e wae ¢
b ol FEEH©] 0.068ppmo] HEEH
o] A7l FARRFEC Hl&l tha A AEH
Qtt o] & Flo] ARE B FHEY Fb

o
HHF= 588 4% +22 0.6%
e

o

BHel Fok d7l2 FH FAd I¥F=
=tk o)gh o] 7 ZabAbwbrt Tha Aol
7t ue e dae Aelg AR "1
Ao we F3% PE AEE Zol
B 7t 249 APl AU 9
e} A Aol molA Loy el
A4S site] tha wA AEHUOY J7
9 2-5ppmirt B
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o
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o] ANE Aoz Aurd g, F
, TS AARSE A3 dASrolA 3
AZE T 4.8 X 10°cfu/g7t AEHY
ol Al WSoA R TR THE F
Add FHRAA S FEs v E9e)
oA UnbAlyte] s & 4 Q¥+
o + A Hrp =3 2
cereus$y C perfrigens += A2 A& o)A
b 1144 A=

Y ox o
0%

Rusl e s

A EHde] e 259 Fue gATx
o] Moz olojd Jile] AT ¥ F
ZF =S AEE F8e &7E 24 H3
om, olmls) AFol oekEs Fal U
£ FTAANIIAG A= MY Fas
oAz ek ol¥l ke A7 =&o] "t
T oagdd 9L EE e r g Al
A7y g o JAEEES AAT F
e A% A o$y HdEta I
FTHE E2 S & Aot AF EFE B

HoAY iR AFdAM #Fl TEEO
o)At A& 9rh. 2y #BE

~ 252 -



Tl AFARHT A7) 5 F
o AFANN f3) FREFE Wl
F0 gAEe] e B gE R FI5
et 71Ee] fl el

5

off

ol td

b o O i do o Ok 2 i rlr

AN .
(7715 F o diet AAE old HE
stobd £ £y 3 FE Y gA =

o, ko x FHlEoe] <HHd HE 4 8l
AAst YA AFol A A E
g TERare] Helo] Ajgdh Aol
Ay A= o Fu tAdEa gA4F
A AT #eE e AHy R
AT 712 AErE & H & Us S

Abg T

O

M7l s A g} o) gl 552 A
FAZT. 2y oy sk 17T E A Ee] &
AW TlE 9 F4E AEuT Ao Az
st HalE 2 Al 5 Sl JteE, 9, T
2 5 Te5ol thE 7|Fo] ulwjdk A Ao
o oje ARV HE 59 VT E 444
et 712 ABE dua AFES AAET
20059 % 1€9%E 1293 ) &% =
A HUA7Ie4F & F 101745 oz
ARSI =), Fuake] 8971, F9late) 124
o7 4, J=fF, 2, 7, ofd, Wk F

6F52 FEEY ARBATOE LA, o
A, W=, HTFToE vhle A A
Hen, FREAEAUS AZAAAE HAMEL
ol T 5F Y Auts AAEH. 3 REE

% sorbic acid, benzoic acid, DHA, ethyl
paraben, propyl paraben, butyl paraben

T 6% AArskSlTh

Zo% 6% AP Al AEARoE U
A RS FFIAMUAEA A B 1.52ppm,
T2 AAAEAA Ht0.004 ppm, B> F
Aol Hyr 3.48ppme| 22t A=HQITh

AEe AAAE 3704 4.8x10%cfu/g
P29 dibAlo] HrFdow AEHIUT
th b oAt Zb2E 27, 47o) &
HRed BT AAAFdA AEHUL, B
E8E 65 BT BE AFdA HE 9A4
o3kt

A A3E B A9 fFF-o AlEl
T3] FFE0] vEo| AN HEH Qi
Ao T HArel A EFAAR Y A%

I E 259 AFA 3 F2EF%

do ofy 12 [ X

B Fwel oiE 170] 9t Aol

AGAT AF) A FHS PE FEE
e e wegio, AwHn Y= ne
AR EAE A @A okl @ 7kl
gud F0 FYn BRI At A3

Cow B dHL WS F gt
AT HAH AFo] YA BYE $
@ Pt weko] AF® WAl B A
g Ane gow Fr Aty A4H A
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