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A Study on Safety of Ready-to-eat Compound Foods with
a By-products of Meat as the Base
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ABSTRACT - This research was performed to investigate chemical and microbiological hazards of Ready-to-eat
(RTE) compound foods which uses the by-product of meat. For this experiment, 51 samples of RTE compound foods
in by-product of meat distributed in Incheon from January to December 2006 were tested. The contents of heavy met-
als in the main ingredient of RTE compound foods were in the range of 0.073~0.112 ppm for lead (Pb), 0.006~0.013
ppm for cadmium (Cd) and 0.746~0.978 ppb for mercury (Hg). The concentrations of residual ABS( alkyl benzene
sulfate) in the small intestine which is a main ingredient of Gopchang-casserole were 0.8 ppm~57.6 ppm (Ave.
10.3ppm). Staphylococcus aureus was isolated from 11 samples (21.6%) among 51 main ingredients of RTE com-
pound foods. The isolation rates of Salmonella spp. and Clostridium perfringens were 2.0% (1/51) and 5.9% (2/51),
respectively. By types of main ingredient, the small intestine was showed the highest isolation rate as 35.3% (12/34),
ham and the sausage which are main ingredients of the Budae-pot stew were 25% (2/8) and other meat products were
20% (1/5). Food poisoning bacteria was not found in the blood of pig which is a main ingredient of the Sunji-pot stew.
28.4% (27/95) of sauce included in each RTE compound foods were coliform bacteria positive. Pesticide residues
were found in four of 45 vegetables which are the additional ingredient of RTE compound foods. The concentrations
of pesticide were chlorothalonil 2.8 ppm, EPN 10.3 ppm, chlorpyrifos 0.4ppm and indoxacarb 0.7 ppm. In 33 bean
sprout samples, captan and carbendazim were not detected.
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2006 1€ollA 129 Aol AHFFARAM /55
I Ye FAAN 8F, FRAEF 34%, AARN 4%, 7]
ERA SRR (A 27 M Z2F, AR 2E, HEES]
Trs o83 AF 5T, T 51FE FYsI AT

By

FI=EE(Cd) € E(Pb)- TF&9 BFL
21 -8-(Kanto chemical Co. Inc, 1,000 ppm
05N dito g s|Asle] ARE3Ier, A1EFF4
Y A2 EsHe met HA 5~20 g2 FHshd B3A
T2 500°Cel| A 31315k F 0.5N "ake 718t Holal o
B3t NG AlFgA o2 stod PAFFF A (Spectra AA
880, Varian, USA)Z 48} tH(Table 1)”.

FL(Hg) - Hg EFAY(1000ppm)S 0.001% L-A) 2<H|
olgM oz HEEFE 5 ng/mL, 10 ng/mL, 15 ng/mLS=Z
343t A8l Th Mercury analyzer(MA-2, Nippon
Instrument Co., JAPAN)E ©]&-, Table 29| Z 7| wia}
AlE 9 0.1 g& F3ted F7HA M(Na,CO;+Ca(OH),)°] ¥
o]zl 4719 Y3 H7HA M3 BALO,) 23X ME &
M2 H7tste] 7FE 7] 8F5ob 27 (Combustion gold
amalgamation method)2.2 B3¢t} 2R 7|9 B
A Z72 Table 29} 72t}

ABS(AIKyl Benzene Sulfate) — 53A| 5 347100 o3}
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Table 1. Analytical conditions of atomic adsorption spectropho-
tometer for cadmium and lead

Condition Cd Pb
Analysis type Flame Flame
Wavelength (nm) 228.8 217.0
Lamp current (mA) 4 5
UltraAA Lamp x
Background D, D,

Gas type Air/Acetylene Air/Acetylene

Table 2. The operating condition of mercury analyzer

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

I Purge time / degree 2 min/600°C
& Carrier Gas Purified dry air

Flow rate 5.0 mL/min
Detection limit 1 ng
Additive M+S+M+B+M’

*M: Sodium carbonate anhydrous : Calcium hydroxide=1:1(w/w).
B: Aluminium oxide anhydrous.
S: Solid sample.
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ZbF ABSE AT ABS EEE L Wako(Japan)2]
AFEE A8 A9 100 mLofl g dardgeand
) 10mL, SAHIANETEN 5mLe Hrlste] &
E2XE ISmLe ¥ 33 UtE 323 5 F
Aot 22EZEEF 2 100mL, AHAH
S5mLE 718 ¥ EEo] 1 F2EF
# AR oFslL 222X ES Yol AF
50 mLE 3t AF-gdog AREIITH 42 Auto
Analyzer3(Bran Luebbe, Germany)E AH&-3t1.2m, 6600
X SRS,
uAE -51749 FAR S Salmonella spp.,
Staphylococcus aureus, Clostridium perfringens, Vibrio
Escherichia
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parahaemolyticus, Listeria monocytogenes,

coli O157:H7, Yersinia enterocolitica, Bacillus cereus,
Campylobacter jejuni 5 & 9&9 AF5d< AARIAL,
BAE 5 A5F 957 disted tidd< AES AAISH
Aok A AEFFA A7 duAERY 8 HAEA
Aol mztr},

AREY

7H BAl TR A - FAE F oRR 4570 o)
gt FA] TR EAR ot 176359 AFEeke A
Abetd o, FuE 33712 diate] A IR FFE A
Abetdet, ZHrsof £418 EFE-S Dr. Erenstorfer GmbH
(Augusburg, Germany)E T3t ALE3tHon, &8
ol Acetonitriles} A A 2o & Q3+ Hexane & Acetone
2 J.T Baker(Philipsburg, USA)2] HPLC &< AH&3tit).
Sodium chloride= Junsei(Tokyo, Japan) #|&2& Al&-31%
o}, AEAAE] F AAFYol= Strata FL-PR Florisil(1000/
6, Phenomenex, USAYE AR&-31%ic}.

471712 GC/MSD(Gas Chromatograph/Mass Selective
Detector)i= Hewlett-packard (USAY 2] HP6890 series GC
of A4 H 5973 Mass Selective DetectorS A}-8-5} 9 o,
GC-ECD(Gas Chromatograph-Electron Capture Detector)¥=
Agilent(USAY ] 6890N-& ALg-3te] f7lH2A 59 &
GFAES EA3% 2, GC-NPD(Gas Chromatograph-
Nitrogen Phosphorus Detector)= Agilent(USAY ] 6890N
< AREEt f7IRIAl T FRRES B4 717
B4 27L& Table 3, 4, 59 2t}

AR A s A EFAY A7 AU EHe] 9. 2F
SFFAIER 83) FTAITHEA] AlEHe wEt A8
3l B3 3, Acetonitrile 100 mLE Y2
A3} gt guiFE F AU Ad S
separating funnelo] Fg o & B7F Al 50 4
& & AAste] 4F AcetonitrileS F 3t 40°C o]t
9] 48 AoA 7} F2A]7] F- Acetone/Hexane(20:80)
2mLE %1% GC-MSD$9} GC-ECD, NPDE #4351t}

W) 7hth (Carbendazim) A8 - FA & 5 FUE
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< Dr. Erenstorfer GmbH(Augusburg, Germany)& %4 3]
o] ALgEgen, &8 Methanoldt AA|#7del &
23 Hexane % FEthylacetate= J.T Baker(Philipsburg,
USA)@l HPLCHFE AME34th Sodium hydroxidew
Shinhyo Pure Chemical(Tokyo, Japan) A && AH&-3t3ith.

A8 AR A4 20 g& €°} Methanol 120 mL
£ Yol 587k #43s & FYARE AF7Ir}. o A

B0 et FhuTkR e AAIgT AT BEE

Table 3. Operating condition of GC-ECD

Instrument HP-6890N

CP-sil 5CB, 30 m (L) x 0.32 mm (ID)
% 0.25 pm (film thickness)

N2, 1.0 mL/min
250°C
Detector temperature  270°C

Column

Carrier gas flow

Injector temperature

Split ratio 50:1

100°C (2 min) -10°C/min -180°C
(5 min) -10°C/min -220°C (3 min)
-10°C/min -240°C (2 min)

-10°C/min -260°C (10 min)

Oven temperature

Table 4. Operating condition of GC-NPD

HP-6890N

CP-sil 8CB, 30 m (L) x 0.32 mm
(ID) % 0.25 pm (film thickness)

N2, 1.0 mL/min

Instrument

Column

Carrier gas flow

Injector temperature  270°C

Detector temperature 290°C

Split ratio Splitless
120°C (2 min) -10°C/min -160°C (5 min)
Oven temperature  -10°C/min -200°C (8 min) - 10°C/min

- 280°C (20 min)

Table 5. Operating condition of GC-MSD

HP-6890 GC interfaced to HP 5973
MSD

HP-5ms, 30 m (L) x 0.25 mm (ID)
% 0.25 pm (film thickness)

1.0 mL/min He constant flow

Instrument

Column

Carrier gas flow

Injector temperature 260°C

Detector temperature 280°C

Split ratio Splitless

Oven temperature rlri)l(r)l‘;c (2 min) -10°C/min -280°C (15
Scan range 50~550 amu

MS source temperature 230°C

MS quadropole temperature 150°C

Table 6. Operating condition of HPLC for carbendazim analysis

Instrument Prostar(Varian)
Column C-18
Mobile 0.01M Potassium phosphate monobasic :

Methanol =17 : 83

Fluorescence detector : excitation 285,
emission 315 UV-detector : 282 nm

Detector wave
length

2 40°C ©]3le] FE74eA st 4 =3
olZ 0.IN ¥4t 25mL 2 A% EZ FAZujrid &
7] 3. Hexane 50 mLE o] 1£7} 12 ¥
A3 EFE FHZur)d FH3rh EF(lower layer)
o] IN NaOH % 0.IN NaOHS Z pH 6
Ethylacetate 50 mLE ¥o] JIB7|Z 5
28 & A X &t Ethylacetate(uper layer)%-S # ghot.
Ethylacetate 5% 40°C ©|3}9] & oA et shell &
3] A7l 5 FAFE Methanol 5 mLell %<1 & HPLC
2 48t

HPLC(High Performance Liquid Chromatograph System)
£ Varian(USAYAF] Prostarol] AF] 5833 =7Z7](Ultra-

violet Detector) e+ 83712 7| (Fluorescence Detector)E
ddste FFEAM o] &ttt EAx2U-E Table 63
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b A37] ol giE |, 7lEE 2 29 gEs 2A
stac. BoRsle)l FAEe AR 2 SR H4 A

2 JF}=F 0.010 ppm, g 0.112 ppme] Atk AR 4
o] A8 A A Had HEHFS JI=F 0.013
ppm, & 0.086 ppm®I At} HAF7F 7P B 334
o] FAEA FA A Fl=EY B FEF 0.006
ppmS YERRL L, F2 0.073 ppme] HE AL}, 7]EHA]
SHAEZ o] &% AF FARAME FF=F 0.006
ppm, & 0.107 ppm®] HEEHATE F2] H¢= AEH
ol wte} 0.746~0.978 ppbe] wjf- 2 7
(Table 7).

g, 7I=E, F22 2 ° ]
golgte 7|7k AA dFAsHH Al Zs 54S &
£& Jeplie §4%5 Bohe ¥ =
Zugle] A$ FAEOIY A SHAAE B 1 7HE
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28 AENA Ho) 88715S
ATH AT AT FolE FHFE 0.5 ppm,



2 ppm?] &§7]F0] Ao, HFol M= Jt=FEe
387158 20 ppm 2 A3t At =] A AFE
of 3t HErlES B d¥2 1.5 ppm~8.0 ppm, "|=
2 AR FeAM 275 ppm7hA] S8t PO #
Toll 23 SMxYNFE F HS7F B ASHAtE
o i, 7I=F 2 29 FFE =9 7oy gyt
2t} FAHAFA e HETIE T BT o v 2

FEolit.

%t 2] XI5 ABS(alkyl benzene sulfate) A= 241}

FAE HNHs= o AAE AR do] HIvE
Ao MztEo] 27 ABSE AR 43 A3
2 0.8 ppmolA H) 57.6 ppm(F < 10.3 ppm)S] ABS7}
AZHAG. 2F F ABSY FE7iFo] A AL 9l
o He=E9 7E0] 05 ppmed A& AtEIA 574
A ZAEE ABSY H#zke HEES 200 2o A
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e 2 ezt A ¢goE AW FH mdE x45F
ol #7t o Zloz HA

HEa%o O U2 4= a4

EgsyzedEe) FAR YL 45579 o9
TE AR 98 dRA AEE ddd 9% AR
te] AES AT o A3 Foinsfe FAEA &
] =1}

ol

N8

2 PFFANAM Staphylococcus aureus$t Clostridium
perfringens ZYZf 1214 E=H AT FAHAZY FA R
329 735 Salmonella spp7t 1A, Clostridium perfringens
7} 27 AEHS 5L, Staphylococcus aureuss 940 HAE
Eo] 26.5%(9/34)%] =2 HEES Bt JEHETF
g FANE SANAM Staphylococcus aureus 1710] A&
HAuo AAANY A FAEY AAAME He5d
o] A&=A Wt AHAHo=R F 5149 Ny F 15
Aol AF 5ol HAEH 294%9] 2 HEEL B

X

olm, Hujgt ¥t 10087 e FHlolth. FEAY  den, HEEd F P 52 AEES UEie S
L F3 moused| ABSE AT FAS AL As HAL  Staphylococcus aureus®l R, AWHOZ JH FH RS A
T4, EF5e| 8 A @448 Bty el 0 B F3YES ¥ F UAK(Table 9). Staphylococcus
o ol gt HE wHT W FFolMe ABS HE A aweusw HIA Goll AT AlgrolARE 80°ColA 30%-7
Table 7. The concentrations of heavy metals in meat products
tem No. of Cd(ppm) Pb(ppm) Hg(ppb)
samples  Min Max Mean+SD Min Max Mean+SD Min Max Mean+SD
Sausage, ham 8 0.005 0.018 0.010+0.005 0.061 0.184 0.112+0.047 0.197 1.535 0.746+0.572
Blood of pig 4 0.005 0.025 0.013+0.010 0.020 0.134 0.086+0.048 0232  1.530 0.978+0.671
The small intestine 34 0.002  0.012 0.006+0.003 ND'  0.195 0.073=0.059 0.046  1.549 0.763+0.456
Other meat products 5 0.001  0.011 0.006+0.004 0.059 0.166 0.107+0.048 0.169  1.571 0.794+0.594
"Not detected
Table 8. The concentrations of residual ABS(Alkyl Benzene Sulfate) in the small intestine
Sample No. of samples Min Max Average Mean+SD
The small intestine 34 0.8 57.6 10.3 10.3+13.7
Table 9. Isolation rate(%) of food poisoning bacteria in meat products and total coliform in sause
Strains Sausage, Bloc?d of The srpall Other Meat Sauce Total
Ham pig intestine products
Salmonella spp. 0 (0/8) 0 (0/4) 2.9 (1/34) 0 (0/5) - 2.0 (1/51)
Staphylococcus aureus 12.5 (1/8) 0 (0/4) 26.5 (9/34) 20 (1/5) - 21.6 (11/51)
Clostridium perfringens 12.5 (1/8) 0 (0/4) 5.9 (2/34) 0 (0/5) - 5.9 @3/51)
Vibrio parahaemolyticus 0 (0/8) 0(0/4) 0(0/34) 0 (0/5) - 0 (0/51)
Listeria monocytogenes 0 (0/8) 0 (0/4) 0 (0/34) 0 (0/5) - 0 (0/51)
Escherichia coli O157:H7 0 (0/8) 0 (0/4) 0 (0/34) 0 (0/5) - 0(0/51)
Yersinia enterocolitica 0 (0/8) 0 (0/4) 0 (0/34) 0 (0/5) - 0 (0/51)
Bacillus cereus 0 (0/8) 0 (0/4) 0 (0/34) 0(0/5) - 0 (0/51)
Campylobacter jejuni 0 (0/8) 0 (0/4) 0 (0/34) 0 (0/5) - 0(0/51)
Subtotal 25.0 (2/8) 0 (0/4) 35.3 (12/34) 20 (1/5) - 29.4 (15/51)
Total coliform - - - - 28.4 (27/95) 28.4 (27/95)
Total 25.0 (2/8) 0 35.3 (12/34) 20 (1/5) 28.4 (27/95) 28.8 (42/146)
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7rgshd Apgsith, 23y Staphylococcus aureus7t A4k
g A= 2 (enterotoxin)yE 100°Col A 3087 7HE 3l o}
A Gevh weby SH 2 FF ol T sk
enterotoxing AASIGTHA 2a] T 2£52] A
S JWRA "o}, Staphylococcus aureusd] L F 7
& o] Q¥ Zojr™,
Ztzke] MERAvG g Ue L[ Af HE
Aol A wet dAdFES AR A3 F 95719
A FEZ 2740 WAIFT Obﬂo]gil:].(zg 4%) A= B3
EHzxe AFY Ay A4y F5 g JlE #4448
23 Aol of7] wid] AxFol] fE HAle o) F
oz ¢k e AAolnt. oz FE At ¥
AE ZHzhe] FEO tia] & o AL

A
A AAEA
A} §%0] Z7} Hojok & 208 ML
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oRiFolM THREY HE 22

ZREE QA AF FATAEE BAReE A o
A7 F 4579 A E F 4700A %%01 ZJ%Q‘R}%HL Z
Z=2et2d 2.8 ppm, EPN 10.3 ppm, £ 04
ppm, A=FAFHE 0.7 ppmo] ATt %‘L]’E 332101]7\1 ekt
RS B4 Z3ds BF EAE0|UATH(Table 10).
opFe AFEF AELL %NE A9 Fo] LET A
A A 2 A G AFREF AEE 11%8
taom, SMxYNF Fo oFF/E 2T AHEH
Ag Aetd AEgol A ZqE‘rl’ %‘ F gt
Eiiﬂi‘éﬂr 22X e YWEBA FelE

FAHE T, A 549 EPNe] 3E/[ER

3
W Be go F2d AL T U BYI4x

0
-

A

Hu o o

oo xe M

el Age 3
of ZFHAUE AEFE tﬂﬂﬁﬁg OWEL ZE
ok AT

alsas AN 25 AE FEEE F 0.073~0.112
ppm, 7F=H 0.006~0.013 ppm, 2 0.746~0.978 ppbZ
ZALE O] 2l=tolu f-elutEte] drkaFel e 8 7E
Boe ¥e 307 ey,

4| diste] 2F ABSE AR ¥ 0.8 ppm~57.6
ppm(F < 103 ppm)°] HAEHIATE 2 F thdk ABSY
3 871E0] Fez AL fgloy Hege s87]Ee] 05
ppm$] A vlwdld FANAM AE== ABSY BoHk
& Y=g 20H|E 23 FX|o]r)

AeEde] QFARE AR A Staphylococcus aureus
7F A 5174 FollA 117do] £ 21.6%2 2 A&
+& el Salmonella spp.e 12(2.0%)°] A= 9
, Clostridium perfringens= 373(5.9%)°14th. A#F F3
Zol Eof9UE #3474 F 1274011*1 A
o) Taa]ﬂoi 353%2 M = AL B
AN FAEA FF A= 25%(2/8), 716 élmr

ANEE 20%(1/5)2] AEE&E Jepllth AXRA &
A E HF5g0) HEHA Bt 2274 4
AT 28.4%(27/95)8) T 7&%%—2: i‘}it‘r.

R g okAF »Feet HAAF A3 &=
T 4700A Foo] HEHUEH, —zﬁis‘ri‘é 2.8 ppm,
EPN 10.3 ppm, 22238 E2 04 ppm, AZAFIE 0.7
ppmel At FHE 33714 FAes shvE B4T
Az BT AEHA et

A7ZA3} AR e

2] Al
Za AT 9 2o EAAS A Yk o)

i
L o
o3
2L
5
2,

HHN'E%E 4o 4 nE R
rféﬁwm
ﬂﬁﬂ i

rﬂ r_t

JHE Fo) opR U /1T A B BRT) A
73] ol RolAck & Aoz Mzt & 2ARE A5 As BAuG BHT FAAT 4
b Haw Rolm, Fule] hylsta MgsM wHe 5
2 % U 4HAEL ) 8Y BASHzel HF) AN
A3 NFEF FHe neo] AFS Agelrt
20063 192E 129744 QAN HF FA A8
AEE o868 BYSYze AF F SIAL o o A2
ARE ArEET FAR ASFAELS 9 JlEE, F
& F FATIS 33 YA PPAD} BE AFH L AT VA 099 DDA S 2z
& 9% odeIRE 2ASAT. AT FARY F dHEel 2R3 eRel He Fadnd 4%, dHd
Table 10. Detection rate of residual pesticides in vegetables and bean sprout
. Concentrations MRLs of KFDA
. o .
Commodity Detection rate(%o) Pesticides detected detected (ppm) food code” (ppm)
Vegetables 9 (4/45) Chlorothalonil 2.8 0.05~7.0
10.3 0.05~0.2
Chlorpyrifos 0.4 0.01~2.0
Indoxacarb 0.7 0.05~2.0
Bean sprout 0(0/33) - -

*Korea Food & Drug Administration, 2005
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