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Safety Assessment of the Deep-fried Instant Noodles

Y.G. Kim, T.G. Im, K.S. Oh, J.I. Kim, H.C. Lim, J.T. Park, S$.C. Kim and S.S. Hong
Agriculture & Livestock Products Analysis Division, Health and Environment Institute of Chollanam-do

Abstract—In the study, attempts were made to investigate the safety of the deep-fried instant
noodles. A total of 50 deep-fried instant noodles were puchased from a local supermarket. Acid
value , peroxide value, preservatives, heavy metals and pesticide residues were determined.
Acid value(AV) and peroxide value(POV) of deep-fried instant noodles were lower than the Food
Law in force. Any preservatives were not detected in all deep-fried instant noodles. The level of
all heavy metals and pesticide residues found in deep-fried instant noodles were fairly low, and
pesticide residues in deep-fried instant noodles was almost removed after cooking. It was
conclued from these results that deep-fried instant noodles may be no harmful in oxidative
stability(AV, POV) and sanitary safety(preservatives, heavy metals and pesticides).
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deep-fried instant noodle 400g
blending
le————— pet.ether 300 ml
extract
filtrated with whatman No. 41

transfered in sep.funnel 500 ml

«—— DW.5 ml
extract
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Fig 1. Schematic diagram for the preparation of sample
oil.
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Table 1. Gas Chromatographic Conditions for Analysis of

Preservatives
ModelDetector Varian 3400
Detector FID
Carrier gas Nitrogen, purity 99.9999%
Flow rate 15 m//min
Column DB 502.2 Capillary column

(0.25 mm X 30 m, 0.25 m)

Col.Temp. 160°(4min) --> 20%min --> 240°(4min)
Inj. Temp. 220°
Det. Temp. 250°

Table 2. Analytical Conditions of ICP conditions for De-
termination of Heavy Metals

- Wavelength
- As 193.759 nm
- Zn 213.856 nm
- Cd 214.348 nm
- Fe 230.204 nm
- Mn 257.610 nm
- Cu 324754 nm

- Int. time 2.0 sec

- High voltage 625~950 volt

- Power P,=100 W

- Argon coolant flow rate P, = 12 l/min

- Argon carrier flow rate Gy = 03 Umin
- Nebulizer(NEB) flow rate 0.3 limin
- Plasma generator

- RF frequency 40.68 MHz
- Sequential monochromator

- Holographic grating 2400 g/min
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Table 3. Operating Conditions of the Gas Chromatograph used in this Study

Organochlorine Organophosphorus Methylbromide
Model Varian 3400
Detector ECD(®Ni) TSD ECD(*Ni)
Column DB-1 Capillary column DB-624 Capillary column
(0.25 mm x 30 m, 0.25 m) (053 mm x 30 m, 3.0 m)
Flow rate N, 30 N, 30, Air 200 N, 10
(m//min) H, 5
Temperature Col. 220 Col. 180(Smin)/ Col. 60
10°C/min
240(Smin)/
15 °C/min
260(13min)
Inj. 240 Inj. 260 Inj. 90
Det. 260 Det. 280 Det. 120
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Table 4. Operating Condition of the HPLC for Analysis
of Carbamate Pesticides

Model Carbamate Analysis System(CAS, Waters jit)
Injector MU 6K

Detector M470 programmable fluorescence detector
Column Carbamate Analysis column(3.9 mm X 150 m)
Temperature Column 30°C

oven temperature 2°C

Mobil phase Acctonitrile : H,0(35 : 65)

Flow rate 0.8 m/min

Integrator Waters 746 data module

Attenuator 256
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Tale 5. Acid Value of deep Fat fried Instant Noodles used in this study

Manufacture months

Products Mean
3 4 5 6 7 8 9 10 11
A 0.34 0.31 0.49 0.55 0.51 0.54 0.28 0.75 0.31 0.36 0.45+0.16
B 0.35 0.32 0.36 0.78 0.57 0.40 0.26 0.26 0.68 0.62 0.44+0.19
C 0.36 0.26 0.43 0.43 0.46 0.33 0.24 0.22 0.59 0.33 0.41+0.16
D 0.42 0.28 0.44 0.87 0.45 0.68 0.16 0.51 0.84 0.62 0.521+0.24
E 0.44 0.37 0.38 0.54 0.36 0.33 0.35 0.32 0.70 0.41 0.421+0.12
Mean 0.38 0.31 0.42 0.63 0.45 0.46 0.26 0.41 0.62 0.47
+0.04 +004 +005 +018 +015 +015 +007 022 +020 +0.14
Table 6. Peroxide Value of deep Fat fried Instant Noodles used in this study
manufacture months
Products Mean
3 4 5 6 7 8 9 10 11
A 6.02 3.22 12.99 5.64 431 6.41 7.14 19.92 7.30 4.16 8.13+5.19
B 1445 7.10 9.86 3.20 6.11 6.11 3.65 4.84 442 5.42 6.25+3.80
C 12.32 13.78 14.19 7.76 11.32 11.32 11.29 29.57 17.88 1528 14.04+6.59
D 21.76 12.52 16.88 10.52 8.10 8.01 10.75 8.35 14.83 11.25 12.42+4.62
E 2597 15.12 20.47 9.43 13.24 13.24 8.82 13.49 12.64 10.88 14.31+5.65
Mean 15.05 10.29 14.88 7.31 9.20 9.02 8.33 15.23 11.41 9.40
+691 +402 +402 +294 +314 +3.14 +3.09 +9.82 +5.50 +4.57
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Table 7. Heavy Metal Contents of Soup in Deep-fried Instant Noodle

Products Pb(ppm) Zn(ppm) Cu(ppm) Cd(ppm) Mn(ppm) As(ppb)
A 0.76 19.84 2.74 0.12 1291 0.94
B 0.02 11.38 2.08 0.10 10.67 45.10
C 0.76 18.08 343 0.13 12.60 1.05
D 0.54 -14.45 2.16 0.13 11.02 234
E 0.29 - 9.64 1.52 0.10 10.68 1.05
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Table 8. summary of the Pesticide Residues finding in Deep-fried Instant Noodles

(Unit : ug/ml)
manufacture products
month A B C D E
BHC(0.009) BHC(0.005) BHC(0.034) BHC(0.003) BHC(0.007)
2 Fenitrothion(0.168) Fenitrothion(0.178)  Fenitrothion(1.143)  Fenitrothion(0.095)
Parathionmethyl(0.145)
BHC(0.067) BHC(0.078) Fenitrothion(0.172)  BHC(0.001)
3 Chlorothalonil(0.029) Endosulfan(0.038) Chlorothalonil(0.617) Endosulfan(0.022) ND
Captan(0.140) Fenitrothion(0.152) Captan(0.063)
Fenitrothion(0.106)
4 ND BHC(0.016) BHC(0.043) BhC(0.003) Endosulfan(0.012)
Endosulfan(0.018) Captan(0.017)
5 Endosulfan(0.009) Endosulfan(0.006) Endosulfan(0.008) Endosulfan(0.006) ND
6 ND ND BHC(0.002) ND ND
Chlorothalonil(0.012)
7 Aldrin(0.016) Chlorothalonil(0.012) Chlorothalonil(0.012) ND Chlorothalonil(0.021)
Chlorothalonil(0.006)
8 BHC(0.010) BHC(0.038) ND BHC(0.055) ND
9 ND ND ND BHC(0.054) ND
Chlorothalonil(0.029)
10 ND ND ND ND ND
11 BHC(0.004) BHC(0.008) ND ND BHC(0.004)

(Maximum Residue Limits, MRLs)ol] @ Fu|x&= e
FEeluth

7Hd AENEst 2 w2 BHCYH 197102 718 |
Qt3, 2 th&-© 2= chlorothalonil & endosulfan ©] z}z}
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Table 99} 2t}. HojlA & 4= U5o| chlorothalonil, captan,

Table 9. Residue levels of pesticides on Deep-fried Instant

. spiking level after cooking mresidues
pesticides

(W/mi) (yuh (%)
o-BHC 0.283 0.003 0.9
B-BHC 1.032 0.003 3.1
¥+BHC 0.393 0.006 1.4
§-BHC 0.473 0.013 2.7
Aldrin 0.295 0.003 0.9
Chlorothalonil 0.450 0 0
Captan 1.953 0 0
o-Endosulfan 0.642 0.019 3.0
DDVP 1.700 0.100 59
Diazinon 4,058 0.122 3.0
Parathion-M 5,061 0.045 0.8
Fenitrothion 6.310 0 0
EPN 12.272 0.0123 0.1

fenitrothion 5-9] FoF5L A& AFHA| fsreon 14t
FAEE 01~59%9] ZEFE o] AA FAE M

Journal of Food Hygiene and Safely, Vol. 10, No. 3



Safety Assessment of the Deep-fried instant Noodles 161

A o= AR Tl AY g Aoz wdEUY.
ol el A3 Az} o] A HA FHA o 2w

Ha& o2 olf s e HVIEY A3 QAT o5 A

7t R HAET Aol e} o] $FEA o, B &

T3 T4 PR 4 ARIFE 2 FEolo]A 4

FAARH R Y Roz AREHUY. ol F 4¥E
= FEolghe AFe] Ad 353F¢ 2GS A
MR F4 thAg< A 29 AFozA o450 %A
@A 2] aHAEY AR & g 2R
Frhs AME BEEHF T Jokn waE.

IERY

& ATE FE5E AFE AN BFHELR A E TAY YAVE 49U A& WolEy] A8
Sl fEHE A9 508 FYst Ak, BBl HER, 334, DREUEE 2. Adrw
E o] 47t s Erke 4F3AY 1A7)EX Rt Rol Moty Ao) v|wH Fssgon, RERE

A BN AEHA Ggch FBH 22 F FI3E

(Pb, Zn, Cu, Mn, Cd, As) ¥3-2 FiHE 9] 71Ex B}

& AAE FEoIUT. FEA 2o ) F 39F9] FU4E AA A3} AF7 AsE Fohe 72(BHC,
chlorothalonil, endosulfan, aldrin, captan, fenitrothion, parathion-methyl)#o}j o0 o]Seo] AFHT o}, v}, 11
3 T AL FAE MY AF 47T WY FujAe 2 $Zo)Uch BY o]F AFI} AT BoE
o]l Al FEAE A7 A 1 ZelAH & AL W] o A& WslE 2ALR A3} chlorothalonil,
captan, fenitrothion 52} FoF2 A& AFHA Gdm 2 9 FIEL 0.1~59%2 FELGE B} o|A4te
Az B A2gE RFEE AFHYH R kg Ao Algdr).

L AR IageEwF, 4 £33, 21, 8 (1988).

2. vhdE, ATE: JvtEHH Qb Ao thEh Biki A
o) &3, B4 EAER, 12, 229 (1980).

3. 97, S AR AEe) HEH B A7, §
SAE R, 4,18 1972),

4. AFF: AF38 27, £, p762-763 (1988).

5. (%A, deiek: 2E fA19) kAo #wE A7, §2TY
= 718H8]#], §, 36 (1973).

6. Nawar, W. W.: Thermal Degradation of Lipids Review, J.
Agr. Food Chem., 17, 18 (1969).

7. Frankel, E. N.: Lipid Oxidation : Mechanisms, Products
and Biological Significance, J. Am. Oil Chem. Soc., 61,
1908 (1984).

8. 0|9 cheel A kol s ket Fe] u
o, FHHER b AL k9] =8 (1987).

9. AR, WA, HEE: PNSA B BR2 WY F
H{E ol 2t AsletgA, =aFaets)z|,
21, 468 (1989).

10. B AP R A F-F A, p27, p8S, p661-664 (1994).

11 A4, A5, RS, 2, FAA: FAgd A2
o] Zupd A, g Jda ety ), 18, 14 (1989).

12. A.O.C.S.: AOCS Official and Tentative Method, 2nd ed-
ition, Am. Oil Chem., Soc., Chicago, Method Cd8-53
(1964).

13. A2oF3t3|H: HAA U, FLEBA 57, pS6s-
578 (1990).

14. ¥, A9, FAE, JHE, 23¢, 449, JEA,
HEA: FHuteo|EA Fofel FAEA B A3, A
HHAFAATUYE, 6, 67 (1994).

15. 3|el&, AEE: b, vjaz), 2 F7)49 FA4HR9]
R ol W A, B4 F3HE] R, 6, 24 (1974).

16. 7R, HGE, st42), AN, 493 HFAF 57
& Sl B A7, AGRAY AATER, 2, 39
(1992).

17. %, AAF, AEE, 274, o139, a4, 0|8,
493}, MAg, )3, olukE, o} AR, WHS: AEF
o nFg el Be AT, TYRIYY, 26, 447 (1989).

18. AFr], 195 Il g Ee g 1 g9
el Bak A7, SN E9 458, 1, 51 (1986).

19. G4, A71E, oY, o] F, vbgm, AF ), L,
ey WA YB3 FF & Fhol B9 A7,
FERAFFATHER, 2, 33 (1991).

20. o] 82: $HF AL AFolyidnl, Mg, p217-241
(1990).

Journal of Food Hygiene and Safety, Vol. 10, No. 3



