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A Survey on Safety of Dried Foods
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ABSTRACT - This survey was conducted to monitor the food additives, heavy metals, and microbial contamina-
tion of the dried marine products like squids, pollacks, and shrimps, including jerked beef. They were purchased from
supermarkets and traditional markets in Gwangju from February to December 2009. A total of 101 samples were
tested. Sorbic acid, one of the additives, was detected in 29 samples of them (32.2%) and the contents were from 21.4
to 244.2 mg/kg. Among heavy metals, lead was detected, ranging from 0.000 to 0.594 mg/kg and cadmium, from
0.000 to 0.679 mg/kg and mercury, from 0.001 to 0.947 mg/kg. Sodium was detected, ranging from 0.6 to 1.7%. Aer-
obic bacteria were detected from 81 samples (80.2%), coliform bacteria, from 10 samples (9.9%) and Bacillus cereus,

causing food poisoning, was isolated from 3 samples (3.0%).

Key words : food additives, heavy metals, microbial contamination, dried marine products
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D AEe] WS dAstd e AFE & Jde Az gt
E AFoE HEE 55 AMES vt RERE
AIEFET AZRINEES 7HEAE BE A AR
Ho REGATF S AA | th 7 Hoja A EHE
o oAl Bo] ARSI Y. olEt FHe HEAZ
VAl BE el Akshz] S8 ARSE S 9lon, FAO/
WHOA 19 4% 3818 F(ADI ; Acceptable Daily Intake)
€ 0.7mgkgl 2 A3t Ao} 2@} FAF oY &
3 TR, SV T verd ¢ dew, dF
N7 AlgelAlE gEl2r] vhes dod F o] B2
vt A AEe] FRel met AREFS AR AT
ATV Ee ofiug, oA, ATV EF] FE A}
£33 9t o] F AFHRIVEELS 18799 w|FolA
A" AFPUEZ AYRTE 200~700812] ©@ubE 7R
Je 7H AAF ol aHHQ] tololE AF ASE @
H ARY Ao YAZo 2 AMEHo] o} WA =
Ao g A g W] AZAYSD. o|F Wgt F
EAY gzl 5o A+ Ao AR FAAEA AL
L= AR O R QAo Ralslthe 2ES WS
o, 19983 v]==PEA T2 73 (NPT ; National Toxicology
Program) 4 3)= A7HIE AAELEZD B 2E A
AAA71712 xSt vp AP, o} FAF-e FR] SAE
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ATFE A% R ARRE AY 3o FFE @
Pl =22 4ol A, NE Fol 3% DB
AAROR IR Aot MY W2 A9H oo
2 FRY F Yok FWIAE oifd E 35 =Y

o By # v glom, 1 0 o4RE Ielsy] Yare
AQ el e Az7E Aok & Relrp,
AXF AZx A, £0] Yo 7he B3 38R &
712y Bl me HAEY] F2o Qi AF5o]
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HE=0] &) 47l A=AIOA 1,500 0] HiE it
B2 ARdEkE(S. Oranienburg) 255 Azl DAstg e
MO, PR E g 509 Bare] ok AlFel 2t
MEI e AERAA HF5E A@A H2HEolw
didate] A&l el A7} Sl Zlo® Bwsigi.
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B FEEHIL e AAZRAM BEE, o|tglg) <l
TP RS opdAN o AFH/EA dig AMAdE 9l
T, UEF e 3 9 55 4d3S HET 9
AT FEE AR AXEF AF9] B 2
el BQ3 FRE Algstazl st

N

MY s
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At A2 A3

Table 1. Preservatives standard list used in this study
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BES BN

HET 2 2 A AFFA Foto] AEet
FopP). HEE A AMEE F
Zow Wese HPLCES, 7IEF A9k 5

HPLC (Agilent 1200, USA) ¥-4& 913 Axg 2
Fig. 13 7ron] BAZAL Table 294 731, HEEo| o)
& BA FgzalE RS Fig 29 2t

AYIE BN

[«
AF7u g e AL HEFF

Aol Eahe] Al
O AR 20 g Fsk #Asket & FAY (NaCl 100 g,
phosphoric acid 7mL in H,0 1,000 mL) ¢f 20 mLE 7}3}

o gttt o] EFAE FAE FHO ¥ RE £&
et & v FAe)d (phosphoric acid 7mL in H,0
1,000mL) ¢ 150 mLE ¥ T7°| Ae &7 FEE

’ Sample

| 5 ml-15% Tartaric acid
{ 80 mg NaCl

| Steam distillation |
{

| 500 mL distillate \
{

| HPLC |

Fig. 1. The procedure of preservatives extracted in dried foods.

Table 2. HPLC analysis condition for Preservatives

Instrument Agilent Technologies 1200 Series HPLC, USA
Mobile Phase Ti?l\ilp:o 13/1(36()1451 ?2(?}??5%;35: 15)
Column CAPCELL PAK C,; 4.6 x 250 mm UG120
5 um (40°C)
Detector DAD
Flow rate 1.0 mL/min
Wavelength UV 230 nm

Common name Manufacturer Net weight (g) Purity (%)

Propionic acid JANSSEN, Japan 1,000 99

Dehydroacetic acid JANSSEN, Japan 100 98

Sorbic acid SIGMA, USA 100 99

Benzoic acid SIGMA, USA 250 99.5

Ethyl-p-hydroxybenzoate TCI Co., Japan 25 -
Buty! p-hydroxybenzoate TCI Co., Japan 25 -
Isobutyl p-Hydroxybenzoate TCI Co., Japan 25 -
Isopropyl p-Hydroxybenzoate TCI Co., Japan 25 -
Propyl p-Hydroxybenzonate TCI Co., Japan 25 -
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447G - Horbic asid)
1634 - Benzoje avid]

3884 DHA

[ 7 086 - PBoathyl
:’;”:} 10.288 - PB-isopropyl
::::: 11.216~ PB-propyl

L5 3.231- Propionio acid

- >18:355- PB-butyl
. >1a;m PB-isobutyl

)

Fig. 2. Chromatogram of preservatives by HPLC.

23 BEXlole slsled HEe oF 200 mLE 239}, o]
T w2 E50 FUA A2 2448707 WA 8l B
Ag thE, FA8 FEE A|ASIE F4QHE 78] 200 mL
2 3l BAHAo g gon, o] A 20mLE 25mL
wl2Zel2se] Wi 0.IM TPA - Br&] 2 mLE 718 ok
E< 718l 25 mLE 3sioiTh.

o] A 5mLE I FtEZA Y £F 3~4mLe £E2
Holxg| X & 10mLE AFHE F dees} 9o 3
(40:60) 10mLE &EAIFTE £5Y HAFE 7 2ol
3 JtEAY 9 3~4mle] £E2 "ojma T 01%
A SmLet FFHF SmLE ARSI AlFE £ 03N 9
A SmLE £%217) 4& HPLCE 24 3l9ith. HPLCY &
MZ71E Table 39} oW, B4 aA=nlE 132 Fig 33} 7t}

O IERE (U0 YA HY)

1000 mL 34 239 75 200 mLE ¥ 100 mL
Az 7le] 4 N HCl 90 mLE ¥o] Fit}. o} ¥zt
ol & FTHTY 2 7k FYHE B3 N, gasE gas

Table 3. HPLC analysis condition for non-permitted artificial sweetner

Instrument Hewlett Packard 1050 Series HPLC, USA

Mobile phase 0.01M TPA-OH in’O._OOS—M sodium dihydrogen
phosphate : acetonitrile =90 : 10, pH 3.5

Column XTerra ™ RP,, 5 pm, 3.9 x 150 mm (40°C)

Detector Variable wave length detector

Flow rate 1.0 mL/min

Wavelength 210 nm

Z9#E £l 021 mL/min $E2 S3HA7|2 o))
7)(¢ 25 mm x 150 mm)l 3% FH4t8}pa &9 30 mLE
Ak 158 & BAZwE Wi AA 50gS FH38HA
710 ¥ 5% ethanol £ 100 mLE ¥o] E8stH
gt2ge] Y& g EdZur|E FA5 § A3E Fof
& mL7} $& q7kR] E23d FYsIAT M7 458
9l 74935 718 Y 72 =T (bubber) BE &
F9] 3% H,0, $H0.2 Ho] F7]of B3l wlo]aZ R
< WA 0.01 N NaOH &40 2 20%7 A &3l o]

o AT oot o

14.208 » xpooharin sedivmsalt

4
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Fig. 3. Chromatogram of artificial sweetner by HPLC.
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2 w7kR] HAgste] ofgf Ao oJste] olalslgte] kL
ARSI R,

o488 (mg/kg) = 1208_"”

0.01 N NaOH 1mL =320 pg SO,

V: 0.01 N NaOH®] £M% (mL)

f: 0.01 N NaOH®]| factor

S: NEY (9

x
L=l

W, 71=E 2 SR YEFS B4 AJ9S nitric
acid (Dongwoo Fine Chem, Korea)& AME-319 Y, FE%
3 UEFY EEENL AAFFEA L FED Y Merck,
Germany)Z 0.2% HNO, $-d0 2 Al ARR-3}YTH &
471712 AA (atomic absorption spectrophotometer,
AAnalyst 800, PerkinElmer, USA)S A}&-3}%it).

AR T P2 TR 71E 718k (combustion gold
amalgamation methodyg ©]-8-3 mercury analyzer (DMASO0,
Milestone, Italy)E ©]-&3te &A1) &, 7/l=§ 2
EF BA AAe Uye AJFEFH 9w Ey 3 A4
e H8AoH, B3t FI=E-S A A-graphite mode
2, UEFL AA-flame modeE #4511},

ofgat ol

A ASMH =

200mLe] W) =Zdo] AT AR 10 g7 A
SHTE ¥ §F tA] 0.5 N NaOH 10 mL9} 12% ZnSO,
10mLE ¥ 80°C 2Fo)A 208 71ddc) 48 &
ol ammonium acetate buffer (pH 9.1) 20 mLE H7}5)3 =
FrE H7et] 200mLE A-L0)F 1027 204 w
A3}, AFzhEetaa9) 24w 71 ARS8l filter paper (SA,
O 110mm)E oAsle] AP g0z AMgay, Hrg 2
F 10mLE FAE N0z ARg3grh

T

Al St

o
A&

09

20

2 FAE & 20mLol sulfanilamide &Y
1 mLS} naphtylethylenediamine €% 1mL ¥ $H75E @
o] 25mLE 35L 2 EFHet Fof) 2087 W sle] A
At 75 20mLE FYsHA =43 AL dxdoez
&Fe] UV-2550 spectrophotometer (Shimadzu Co. Japan)S
AREEt 3 540 nmell M FREE SA AT,

opdE Mg
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STt B A5 AH E AAE AL FaHo=n
g ste] Ao A3l

AAZA T FAE 9% AlE §9L A% A7 =
25 g2 AFstA 0.85% B+ A2 EF €4 225 mLE 7t
st 3027 #A3lEt AMEslE e, Mz EAlTE T
g 2d ol A 225 mLE 7tste] 3027 7R3}
AA Fd oS

Ao MAAEHERE 7oz AASAT. v
E AESES 9 AxZHo 2 Moot tatw(Coliform
bacteria), 25 E5TLE FMEICATR(S, aureus), VHAH
2N -2(B. cereus), B ZBIEIOHL. monocytogenes)S A
E:kae =

(1) LtAlarst gt

ARt Fret Udd+S HEZEEGM, USA)E ol&
sto] A zARY] o] wEt s & A8 1 mL

S dubAltat tigete] AEEE HET F 35+ 1°C
oA 24481 7F B g3t AlFEEA T

(2) vide 2 Alg2

b 2 A2 A ES AlFE8-AE MYP )

o], Ay} A F(API Staph, API 20E, Biomerieux, France)
S T A AP AR AE 10°~1071A] 108) DA
8|4 q g THEo] MYP 3R] (Oxoid, England)ol] $HA®
B89 02mLy e =Tate] F HEFY] 1 mLrt H
A & F 30°Co A 2421 7F v gste] 3] TEE Fhol
AT B3 FJegg A

(3) FHEI 4+

BRI EL 10% NaCle] 718 TSBHIX](Oxoid, England)
o 35~37°CelA 16717} S viet &, vjokalg dlo]
A7HE WYE 239 %) (Oxoid, England)el] A=
&tod 37°CellA] 16~24A17F vl Fst ATt el EEa wja
o] A& FAFE KIA (Oxoid, England)®l] HE3te 18~24
AIZE e %, KIA (Oxoid, EnglandydAte] K/A ¥ A/A
2 Yelie a5 tis] FMIEF77 D7) E(Oxoid,
England)® &3 o7& <lsto] A8}E2 A F(API Staph,
Biomerieux, FranceyS 3},

AEAELE AHEA S 108] DA FHHG TS| U3
A7k W) E 2] F g vl 2] (Oxoid, England) 3791 0
0.3, 04mL 2 F 1 mLEA ZE3l] 35°Col|A] 45~484]
vjeFste] Rl e MAgto] Sl e A3

(4) BlzHglo}

g &H Eo} RiAPIEAUAEE ZAG AFEdE 2
ZH|2]o} Z+u)A](Oxoid, England)?l] E3ta] 30°CollA] 24
AlZF vl %k 3, Oxford S+ B A](Oxoid, England)ol] &%=t

o

o
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Shed 30°Coll A 24~48A17F w ettt o4l el e A
5 2R FFste] p-8Fo] vehd Al tis]
A 8182 A& (API Listeria, Biomerieux, Franceyg 3}t}.

A% Y 1%

TUT AEF/ 1017490 thste] 79 FAE2 B/,
AZFH A 6871(67.3%), ATWAH 1923(18.8%), 222 14
Z(13.9%)°19 oM, THv LAHE 4071(39.6%), HEl £
2771(26.7%), AXE 1971(18.8%), FE 107(9.9%), A< 5
A5.0%ye AFAEE AR5 thFig. 4).

TS AXFE X ER B3 A3 wlegite] 20
4(19.8%)22 7P¢ Bskom(Fig 5), dAIEFS FAX 13
7, AE 740190H, I te-& HFo] 174 (16.8%)
02 TF oAQtt. W FYFARY] FAE FEA
Boj 93 Ul 20099 11974 W50l F
8 79 F7 e wF 68158, HWAA 3828, T 1785
2 Ui, AF 8 24019 dREe #HFE By
T UG, HAloEE 1571(14.9%) 2.2 395 A8l
A=, vt /5 HeHe 8%t gAlolite] xR
3 Qe AeZ gt ATHe, Hejs A Golu A, Fe
1 Fol wE A8 o|§8 T oA A=, A7)
T olFoME Fojdtf), B3l AstilME FEI@EK)E
A% s, AXE FHE Me@EER), 252 2 HHE
FHEER), FAE JF2 HHE ZH@ER)EE F21,

Filleted fish Alaska

19% pollack
2%

Jerked beef ..
10%

Squid
40%
Fig. 4. The distribution(%) by types of food.

North Korea
Australia 4% South Korea
o 11%
4% ) New zealand
Peru Lo g . 6%
17%
Thailand | ._Russia
‘‘‘‘ 15%

3%
China Vietnam
13% 20%
Fig. 5. The distribution(%») of the food by origin.

I Wle wrtElEkeE olgeR REH e o 4F
dAe BF BFEHZ EFIAT. T3 21(13%) =
[El, FAXE, eAo, AE 5 g ofFE0| 7HE
FEHT o, e 11428 24, S, HHZ
BErgon, 187 $¥ 1078 BF 339 FHA=
ANA Arke Aoz Vet

BEZ AMA

2Eg o8 HEI] 3] AHgste BER T AF
A7VE AME 71ES dd HAFH AR FUEY s4E
7AQrste] AP E AolBE AE &S FEaor anA
9] obde] Rt Fg ol sEEAS Frtete A
2 QA9 e 7A F Jorg Fd u JE9A4
Holl Al FrF AMg-sof gt

ZAEF 1017300 thsje] FA3HE A2RI, HF =R
Ak 2 S Ak g (e, oY, T2, HE o]AX
23, olaRE) 5 959 HESE BT F3} 297 (28.7%)
AA 0.021~0.244 mg/kge] 2EHALo] AZFERom, 1 9
9] HER= HEHA FUTHTable 4).

AFHEZE 22X A 407 F 1770(42.5%)°l A
0.022~0.244 g/kg, HEIE 2] 277 ZF 479](55.2%) 0.07~
0.160 gikg, SE= 1071 F 871°1(80%) 0.063~0.169 g/kg 7
253t AT 1943 A2A$ A= EF AEHA
Qgkon, o] 3 REREE 7MY Bol AEE AFL FE
Aol AFH AFEo|UT) AEHIN] AEH AFY
AAAE AHEH Table 59 Zo] #AF 97, wAA= 5
A, FWAE 54, Aol 37, 35 37, S5 27, ¥ BA
27402 theFst thFig. 5).

S E AFY 9838 HFE st anF
NA Lule FRE AFstr] fste] A, RT3 4
EA7HE B3 S5 59 BAARERE BEA] FASES
ARSI Ak 2y A AF 10171 F 970 (8.9%)
o] A oRAES EAEA %2 A FEFEHL AJLH,
o|E2 BE AN BujE L e AFSIT &

Table 4. The summary of dried products detected in preservatives
test

Sorbic acid

Product No. of Other pre-
TouelS  samples  No, (%) Content (¢/  gervatives
kg)
Squids 40 17 (42.5) 0.022~0.244 N.D
Alaska
pollack 27 4(14.8) 0.070~0.160 N.D
Filleted fish 19 - N.D N.D
Jerked beef 10 8(80.0) 0.063~0.169 N.D
Shrimp 5 - N.D N.D

Total 101
N.D=Not Detected

29(287) N.D~0244 ND
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Table 5. Distribution according to the origin of samples where sorbic acid was detected

Detected sorbic acid

Products Origin No. of samples
No. Content (g/kg)
Total 101 29 0.022~0.244
Peru 17 9 0.022~0.096
Vietnam 7 - -
. South Korea 7 4 0.078~0.244
Squids
China 3 2 0.021~0.029
North Korea 1 - -

NLV 5 2 0.022~0.037
Russia 15 3 0.079~0.160

China 5 - N.D

Alaska pollack North Korea 2 - N.D

South Korea 1 1 0.070

NLV 4 - N.D

Vietnam 13 - N.D

Filleted fish China 3 - N.D

Thailand 3 - N.D
Tacked beef New Zealand 6 5 0.063~0.148
Australia 4 3 0.089~0.169

South Korea 3 - N.D

Shrimp China 1 - N.D

North Korea 1 - N.D

UNo label

T A7) BERAY YA f5EH e 20 AEF
AN X 417 F 237414 0.01~0.92 gkg, AXNEE
177 ZF 173904 045 gkg, HEIE 67 5 14014 084 g/
kgol AEHATHL Buststl, o FALA 9} ol
o7t 7HE B2 HERE ARSI slvke Asteh 2%
th o] AT A A AERE AFHETHNA
RHET AMVIEQ 20 ghkeS SN AZFL oy, B

to

T3 A0 G S AES AFske olds =
4 th vl #8712 gutely Fr)HoR 3. 9

&5t ARSI Azte] A7t e 71 = e
HA7HEO|BER HER] AMEE Jozr x&FHo 2
SHA| T = ofof gt} 53] A2nlAte] AEHE AHE| 80%
ool FUAELRE Vet BE 4 Fe tidt At
o Zskd gart Jdva wdEh

zos

F% AXEF SAE T 5% 10179 diF FE&%
B2 Table 63 2T} &, ZARE 5-29] Ht T 0.046+
0.072 (0.001~0.947) mg/kg=, 23} 0.057 +0.033 (0.003~
0.380) mg/kg, HEN 0.052+0.024 (0.004~0.116) mg/kg, FHE
0.023 +0.042 (0.002~0.059) mg/kg, A3} 0.031+0.019 (0.010~
0.092) mg/kg =22 UENITE 7= A o] AXFAA
ZAR & 5 (179 0.039£0.051 (0.01~0.349) mg/kgH.th

3}
=

Table 6. Contents of heavy metals detected in dried marine
products”

Products No. of Hg Pb Cd
samples

Sauid 4o 0:057+0.0330271+038470367 £ 0.153
quas (0.003~0.380) (N.D~0.594) (0.036~0.524)
Alaska . 0.0520.024 0.063+0.084 0.124 + 0.116
pollack (0.004~0.116) (N.D~0.222) (N.D~0.259)
Filleted o 0.023%0.042 0.079+0.197 0.154 £ 0.103
fish (0.002~0.059) (N.D~0.390) (0.014~0.264)
Jerked lo  0-068:+0.084 0.033 = 0.084 0.143 + 0.084
beef (0.001~0.947) (N.D~0.079) (0.025~0.679)
S s 0.031+0.019 0.098+0.104 0.308  0.230
1mp (0.010~0.092) (N.D~0.112) (0.041~0.350)
Total lop  0-046+0.072 0.093 £ 0.109 0.218 + 0.484

(0.001~0.947) (N.D~0.594) (N.D~0.679)

(Unite : mg/kg, dry weight)

1): Significantly different between the indicated groups.

2): Mean + Sd (All samples were analyzed three times and averaged).
Number in parenthesis are range

ol ZAL A3 b itk i, FME 097 e
o5l glold Fe9l A FHFL 02megkg OIS 1

28932, WHO Regional office for Europe 2341 '90]| A]

29XY 2 §Fo] 02~0.5 mgkgSE VERSTIAL B

p
L
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ZEATE o] AN AEFNAN 4 FFe ARYE =
=8 A= 71T 1 v A oERY FEE 2
F3871ed & L AFIHEL7IEA 0.5 mgkg Rl ¥
FHEEE B AT AR vias] 2 29dlo)
0.2 mg/kg, 71U}t 0.4 mg/kg, 552 79 1% 1.0 mgkg,
ol e NEF 10mgke, ZTHEAAE oA F
0.5~0.7 mgkg, ELL oIF 7HIEAM 1.0 mgke, YEo]
Me dEFLo 2R 03mgkglE A glo] o] 4
gollA BAE 72 AAE 2 e dokn @ 4 Ao,
AXFoA Fel Ht T2 0.093 +0.109 (N.D~0.594)
mgkgZE Vet 07t 0271 £0.384 (N.D~0.594)
mg/kgl 2 7% ¥ UERER, A9ollA 0.098+0.104 (N.D~
0.222) mg/kg, ZZoIA4 0.079+0.197 (N.D~0.099) mg/kg, 3
gloll A 0.063 +0.084 (N.D~0.099) mg/kg, SEAX 0.033 +
0.084 (N.D~0.079) mgkg- 2 ZAIEIATH & £ AX
FolA el Ha ko] 0.178+0.598 (N.D~5.130) mg/kg
2 BASE ol ol A Ao} g o 7k
E2 FFolt). o8 2 Aste] Aole & Fo] Rl
A ZEEZ)7F 0.571 1274 (0.000~4.070) mg/kgO 2 A 2
5o, =7l2lE 0.051+0.107 (0.000~0.301) mg/kg®
ol AN FARBIATE ol¢} B2 A= 200330 EE
g felvet A7 W F FF 0.05mgkg? A P
¢} 0.023 (0.000~0.323) mg/kg, o179 ZEF-RolAM Ha
0.04 mghkge 23 Henry 5 (24)9) 97435} HAlsl9 2
& 5o B33 029 (0.00~1.97) mgkg, 4 599 0.308
(0.108~0.463) mgkgi o} @& $x1& VeRiS) Holl o)
3 o=t FARE ZAM) BE 339 A 2574 wg
1.5-5.5 mghkg, Ut ol fF Z&F-HA 0.5 mgke, 3
A, NE, oS Fs 47 10 mgkg, ARk E olF 03 mg/
kg, 9B =E o7 05mgkgsel™, elvate] 3% &
AHE 2.0 mgkgol ATH T 2008 ©1F 0.5 mgkg, QAT -
F 20mgkgo & 71E0] AEslsio] g oy,
FFEF9 - TH 0.218 +0.484 (0.000~0.679) mg/kg
2 vesten, 230 0.367+0.153 (0.036~0.524) mg/kg,
A4 0.308 +0.230 (0.041~0.350) mg/kg, FE 0.154+0.103
(0.014~0.264) mg/kg, SE 0.143 +£0.084 (0.025~0.679) mg/
kg, 7P B 22 W AFSZ 0.124+0.116 (0.000~
0.259) mg/kg®] £ 2 ZAEUT & S 2AloA 7}
=89 B FEFZ 0.306+0.610 (0.000~6.802) mgkgS =
ol ALY R A BNt vets Jl=
ol i@ 7150] AFAMTN 2.0 mgkgS B FAHT}
2008 7Y olFHE] AAFAME 2.0mgkgo 2 7|F0]
A3E AT 8L v 29X He A HF F I=FE
Fol AL 1.8 mgkgZbH] BALE v} o SAHEL 0.05~
3.66 mgkg, FF2 W FolE 30~50 mgkee] TR 7
= Au B gt mEkA FUit ojje Jl=F

FFL ST VP £EL old Ao AzEn). Yut &

2
s
o
s

N

N)
flo
ro,
2

4, 2 7o 3,
AEHE 53 F2 € §FF, THAEY Hol F7F T
Asx FEF&o] FFHY Aol SolHo= Jl=Fo] ¥
Z5e B4 otz gEA U, & 2A % Jehd
FHEg9] e Het¥ oz =9 RUEY &t v
A &R FSEORY g8 AEFFET EXT ol 2F
o] old Al U AL AdAT:

UEFY §FS AXFAAN A 23 HE 1.7%
(0.9~2.0%), SE 0.9% (0.7~1.3%) 23] 0.8% (0.6~1.3%),
Bl 0.6% (0.2~0.9%), AL 0.58% (0.4~1.0%)=2.2 1}
Elstt}. oj9} FEslY FAME Bdo] A9 Qi dF ol
A YEEH #¥d ¢ 2 A7 27F R 2005
FSNAZFSA 3H YEFS) 3% B AR
52799 mgS & 2001'd 4,903.4 mgoll W& Z71812 e 4
Ao, Az g AFHFS B 1H~64E 1,522.9~2,796.0
mg, TA~194= 4,086.8~4,938.7 mgo 2 e, ot
A9} A9 AARAZITFH(WHO)S} 2 FdSEAA A A
AIBIL e UEF gt JYTA] 718X 315 2,000 mg
ojtb, zEu, 1 ARG YRAINA BEo] HAAZE 9
FHEA| 7IEXHek 24 o] HAHFE Utk YEFY
JAFE 28] fagloz B wepd, A AA
Aoz AA HdAske Aol YYHEE AAEHL TP, §
2ol 4 HEAEY gET ol BE, dae] B
22 AMEHE JEE T A7 AREA A, VE
& AHE 77 $88 A& HA Qi

o =g

olFEFE AEY W #Aoshs EEulE SAIT
obAl 9] A8-& 73l AR SIAL A ES] M-S JAES
AR, AR, REES 5 BHYsH AR EHE A
THEO P, o) akEl ke A 8x), G ETE 23 Ue AL
e EE A AT A% oS A 78, 5
& v Re 3] Ao, 9 A A Fo 24U o
Z27} @753 9Uth FAOWHOIME 19 AHEE o
sl 2 0.7 mg/kgol3tE AL 9loH, vl=2 10 mg/
kg °1 TR HELE AFFE BAEEE T
A, FEUHAME AFol] AT A5 HiEA] FAE
=& A AP0 AFH7HEEFTAN Vet A oAt
UEE 2 o8 Fi3te AAY AMIEAA AN
olitelig J1EL R st Zb AFe dE AHETIER
Table 73} 7t} &u] HdolExf/e A%, Az F A=
T8 T AFY AAENE Y8 oI RE ARE U}
Aol sl fEvEl AFF A= 30 mgkg ol3tE 2t
F718¢ Ak #sta AUt

ZAMA 10140 diste ojikslake 243 Fx 74



Table 7. Permitted use level of SO, content in various foods
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Table 8. Total aerobic bacteria detected in dried products

Permitted Standard

Foods (mg/kg)
Dried gourd 5,000
Molasses and starch syrup 300
Taffy 400
Fruit wine 350
Fruit juice that is five times diluted prior to
use, concentrated fruit juice, and processed 150
fruits and vegetable
Dried fruits 2,000
Konjac flour 900
Shrimp flesh 100
Sugar 20
Fermented vinegar 170
Other food items 30

Sesame seeds, legumes, potatoes and
pulses, fruits, vegetables, and their simply N.D.
processed forms (skinned or cut)

oA 2.7-9.9 mg/kge] HEHJoHW, NEZH F4 o3t
o o]Aksl3t HE o] 10 mgkg HITH) AL BEAZZ
it ole} 7he AL Ak A T3] 20070
FARAA FEEHL Je AEF 16400 st o]xks}
&5 2 Ade) 5 AEEA s

opgiiol2

AFFH AA g 7E opAadg e Al tdk x)a}
o] 1g AR 4=HA JE W 7E3 2EY
2, o AF Al methemoglobin® & 5 FAS
TP, 2FA N-nitrosamineo] EAstelehe 715
1957 =240l ol HE BESR H7HE o
Hel B, AF 5 7150] BANE Aol dojged 2
AN2 ALZel RESE H/WE oFRIEE, dimethylamine
(DMA)Z 22 ofFl {9} 45 W32 2 N-dimethylamine
(NDMA)e] A=A o] EHo] 7F JAE doHA 715
o] BAG 2102 WAL, o]y T F opENE]
< AT 5 F AT AAE 29T grix) R &
2 s, A B33 ascorbic acid 2 tocopherol
59 A& 717} Nonitrosamines®] A4S Aojditty B
SEGL AT SAIF A 204 eugenol, clove, thyme oil,
chitin, ascorbic acid, sorbic acid 5-& o}dArdz SA]9
H7kska olg9 ghatsdel sl ofdlge] BalS F
LAY Mg IAIA ol HAEY aAE Y 3
o, E3 ol G S Ok AA Arlstedx 479 a3tE
A& F JoH 2 FHFEC e E4E EY 5 Jo. &
Ukl dEAM s A &AF U obdArd ES 70 mgy
kg °l3t=Z, P19 79 150 mgkeol3lR, B+, 5D 54

T
I
to rlo fo £ of

e o & &

» total aerobic bacteria value
positive No. /

Products total No. (CFU/g)
range average
Squids 29/40 3.0x10~1.0x 10" 7.7x10°
Filleted fish 16/19 1.0x10~3.0x10° 53x10°
Alaskapollack  18/27 1.0x10~17x10*  3.0x 10°
Jerked beef 9/10 50x10~22x10°  5.0x 107
Shrimp 4/5 40x10~1.0x105 13x10°
Total 76/101 1.0x10~1.0x 107  2.7x10°
M E 100~200 mgkgo 2zt Adsty o2, &
& A87VBE 4504014 ool e 2 A,
D5 SolAE obdirel 2] Abgo] Unkehd HOE BT
@ W, g A% AAE 324904 Smekeol 49 AAlE
AATHT BT B 2N AEF 101794 o}

ol
Qael2g AR Ak, BEUA e

=

AiNF-& F-2/ ¢ (psychrophilic bacteria)s Tal=d,
ol AFeo 98, MAH AF B 2 HE e dut
ol A4 5o AE7F Buh F 7] F(total aerobic
bacteria)S ¥4+ A3} Table 85} 7o) ZA}F thAt 101710
A 767d0] AEHALH, L9EA= 1.0 x 10~1.0 x 10" CFU/
gO 2 Wi 27x 10°CFU/ge 2 el AEH HAg 2
A= ¥E 9o AEo] 77x 107 CFU/ge2 A =St
3, Gl ME 1.3x 10°CFU/g, HAXE A Fo] 53x10°
CFU/g, 9e] AEo] 3.0x 10°CFU/g, &E AE0] 50x 10
CFU/go & BF 2.7x 10°CFU/g2l Aoz Yelygth & 5
25 QAN FF T B, $5X] dAarE
A% A3 FUA SE 63504 He 6.9 x 10°CFU/g,
FUS T AZX SEF 12FE HFEE 54x 10°CFU/
g TY SEFE 19x10* CFU/geI AT 28 4 =&
EIRE 43 x 10°CFU/ghT W FFo|gom, o] 722
S dnt Algy 0F ATe Y8 FAARIERAD
1g3 5.0 x 10%]3t=2 & v 98 G50 opdg HslHr).

1999 2H AWM F=d 54, AU, L&
2 FAA oA 501E FYdA AAe A3 20 A%
F 5 A, z2ujeAo] FolA AFAMe 2LAAE A
ol jA#F7o] 1.8x10%9.7x 10°CFU/g A& = o] 944
gle] o] dashe A AT v} Uk o] AtelA= F
54, oA 24, Hel 27800 thadol 4.0 x 10~5.6 x
10°CFU/ge 2 e A HIste] A7 Bel] &
A48 Aoz By

AXF T7E Al 28 538494E ABEE 2709
A 47, BE XA 25, FX|FoAA 357} 242} fEE o
Z o7} BE|HAT}. S. xlosus7t 23094 25, bacillus
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7t 27301} WellollX, S. lentus7t FEANA, S. saprophylicus
9} B. firmus7t FEoA| A 22| 90th Oddur 54 o] Ath
TNX S. arlettae 1673} S, xylosus 27 5 AZ349L
< B, & 5 S. aureus 17, S. capitis 14, 1
2] S. xylosus 170°] AEEILS 273190} S. aureus
UrsT HAFO R AFFRT o} 71, A4,
d, FBEE dodle Foln, S. lentuse AHEAL] A
3ehe] Megos AMLEI, S, xplosuss A, G, F
o] FRA L 3l= A AlgoE HEAZ ARIH
o] AN AE7E 87 A

B4 2| 2ElglolF (L. monocytogenesyS 2E Y3 Ao
SAA WE, Az, G vlw2F A3l 7k, OHTFE X
F, oF, &, 8, HE 5 AdAlC) g BEdo w
g F e 7 F A AR AYA R, AR =
A & BHAAL ok Ao A = B2 oL fu
Al 2 o0, ol ZALA F2ElEokdo] oF
AEFE SAHA g, 99 £HA9 2AL Ao
M x1] oA HYA aHE ol AE2HUSS
Bag vp Ao,

EF FolA &) AXFe 2T F & M o

sted T s A FAEQ] P - A9A

Al EE 7hele dFHske AEde 7EE
Aze] AFL WHEL EAVA ke F
Tolth &vl AXRE AXYH Hujdo]

Wy o flf

(<3

Nofe dd o

o rlo_gozir_\lili]

2

o

(o3

53

&o

)

2{_:

£

53]

)

ol

e

X

)

2

>

=
l‘n‘&io;ﬂ—i?_‘a‘,
S e
= =R £

Hod1 2 jo 40 jo flo o 1>

17
of
&

3 md=e] oHE & de 21E F
E AFE B FE8A7E Aol wigy &
9L LHANA dese Ha D99 27K
A2l e At she o2 {ETFRE HABshe
HE o1 HAYLAE B3] ke Wel E Aolh

Y
e

2

o,

o L

port

lo

2 g

20094 297 12€71A] BFAY vlEQ} A A

% - WEY Je AEF 5T 10149 W3 2=AF =
= =3 72k

MEHIE

HEFZ AHIAL 207 (28.7%) AlZolA 0.022~0.244
gheZ7HA AEHoH, QXL 0.022~0.244 g/kg 7+
o] HAEEHAL, Hel7} 0.07~0.160 g/kg, SE7} 0.063~0.169
ghkg AEHJ oY, A7 At o]4kste, A}
FHRIGEF T ofdito] e 25 A2HA 9yt

Fa% dA
AAREF 5% 10174 thaled AAE A3 o 0.093 +

0.109 mg/kg, 7F=E 0.218 +0.484 mg/kg, 4~ 0.046 +0.072
mgkgl 2 3 Aoz Ao, YEFS AX 1.7%,
X 09%, 231 0.8%, HE 0.6%, ZAIF 0.58%T 0=
ERstTh

HIM =

AAER F dubAlF 767, g 107, vhda X 3
Aelgom, o] 7hed & e¥2 127102 JehgTh
dubd 2] 2 g¥ e 1.0x10~1.0 x 10CFU/ge. 2 He
27x10°CFU/ge 2 Vet AFE 4 Lg=d9le
230l 1.7x10°CFU/ge 2 A =%, M-F 1.3x10°
CFU/g, XX 53x10°CFU/g, el 3.0x 10°CFU/g, &%
50x 10°CFU/ge.2 Jepton, Ha 2.7x 10°CFU/RSR! A
o2 et #5F $HAAE AuEd QoA 4F,
BE EoA 27, FRIEAAN 377} Zhzt BElHo] 5 o5
7t B HA S. xylosus7t 27304 25, bacillus7} 2
Aolo} Hejol| X, FEANA S, lentus, S. saprophylicus, B.
Sfirmus7t E21=H AT}

ol dFHH HUETF/E AEFHHE, FE&HL T A
02 FAEHUo AT, ERATH, vHEEd Tl
A& fAA AFY A FE5HY7 2o Ao
2 AdEA.
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