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Evaluation of the Safety of Fried-Food in Fast Food Store
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ABSTRACT - This study was performed to investigate 172 samples of fried food in fast food store. The
free fatty acid value of 22 samples exceeded standard of fried-food. These samples were 10 fried chickens, 6
fried potatoes and 5 fried onions. Fatty acid composition differed from each company. The correlation between
free fatty acid value and double bond index was very low. New standard of fried food in fast food store is
needed for thorough hygiene management, because of being not existed standard. The fried potato containing
many carbohydrate and fat appeared higher calory than fried chicken containing many protein. The fried food
had high fat comparatively, so that attention in regard to excess intake is demanded. The trace materials were

included Mg, Ca, Mn, Fe, Zn, Cu and Cr in order of quantity, and the harmful heavy metals -

- were included small quantity.

Pb, Hg and Cd

Key words: acid value, double bond index, fried food, fast food store

AAg) dalz E4A 8¢ £ e e A2y
AFel ol sofunid 852 44%*&?391 HIE FEE
2 0|2 it} B3] AAEF=H9] o] &7} Bolx]
HA e GATE AdEE gom AR gduY] FF
S S8 2 FFHE OISR QLo olFolM BulEE 4
Fo] AR B 97E e AFolrh 25 AER

AE AMgEle HAAES 129 98 olgdke 4o
A EARAT} oE g Aol o] W Fol2 Wae
Ak HA Aol ML F2 Asle] o Aalr} B
& AAEL ded HAlE A 2E, dade] HE,
2 7 F7A 5 g 2849 94 Aelsia?

7tEs} e AR At wyiigel <8 &

me
=

it

T o
e odr B

°
ir

b
%

&g oo} 7tk H&FA7F 23 e BXshes ’&i}
of o} FaT ATE FHA A Hw 98-S 3}

2 QEUY o8 %] 93l F2H7h FHo) =YEE
S0 71 de] AP Eol7] A ojel WerETYol
ATHIL ok, B AT NPYE FHS A9 g
% ohUjeh fEOIE A% Felt a7 AvAE 9
A B 2T ek T Zolth, et HaE
FEAE HEIPYY AFBAYCE BRFo] glof ol

Ar1zel g ez 9l

o AzBHE AUHFL

55

A e 0134%% ZEaL Qloh Mk B At HEAM}
o 9IXT HAEFELS R AuEe HHAES +
Y3t 27 Mﬁ}% 7F 58 Akl dEE AEE S
gatdon, ol HHAFY PR ‘3—! Ul%é‘«l Kisis
FE A }0}04 2M)2ke] A7l W AE FIES dEsle] B
Urt.
Mzt dhy

Hzet 717]

Mgl FEFA HFAI 7t ARJMHE e R
AR 8671, ¥HHA 104 ¥ U 7678 FHsd

AAretH o Alek , Diethyl
Ether, Ethanol, Heptane, Potassium hydroxide, Potassium
iodide, 14% BF,-methanol % ¢]
Guaranteed ReagentE& A}-8-3}$ 2. Fatty acid standarde
Ciso Cisor Cisor Cigts Cisar Ciga Copo Czw Cpi R
Couc®l &5+ Supelco(mix RM-3, USAWIFS ARME-3ISITE.
gl o838 7171 Gas chromatograph(HP6890, Hewlett
Packard, USA), Rotary evaporator(R-144, Buchi, Switzerland)
2 JCP-MS(HP4500, Hewlett Packard, USA)5-°]%it}.

Acetic acid, Chloroform

Sodium chloride %



56 Geon-yong Park et al.

Ay

PEEF YA 73T HPNES AE3zde Wi
ol g3l FFH 718 S| Free fatty acid value(AV),
Peroxide value(POV) 2 AWt 248 4819, HAAE
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DB.L = {(Z(Cj/FWj) x Ki/2Z(C/FWi)} X 2
where, i = component of fatty acid
j = component of fatty acid it have double bond
C = composition rate(%)
FW = formular weight of fatty acid
K = the No. of double bond
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Table 2. The average values according to divide of company
and item

AEEF=He HANF 172700 e AV, POV, A

ICP-MS Item of Number of POV
Company . AV
'Operating conditions fried sample (meg/kg)
Rf power(W) 1200 Chicken 10 29 36
Argon gas flow rate A Onion 0 - -
Plasma 16.0 //min Potato 20 29 3.6
Auxiliary 1.1 Vmin Chicken 19 2.7 39
Carrier 1.0 Vmin B Onion 0 - -
Torch Quartz, 2.5mm Potato 19 2.7 39
‘Nebulizer PEEK, Babington - type Chicken 20 27 39
‘Spray chamber Glass, double pass C Onion 10 26 40
‘Sampler an skimmer coners Nickel Potato 20 27 39
‘Acquisition parameters Quantitative Chicken 10 29 36
‘Points/mass 10 D Onion 0 - -
Integration time/replicate 0.1sec Potato 10 29 37
Total acquisition time/replicate 6.89 Chicken 4 26 36
‘Replicates 3 E Onion 0 - -
Total acquisition time/sample 19.5sec Potato 4 26 36
Chicken 3 2.7 35
F Onion 0 - -
Potato 3 2.7 35
Zn 9 D Chicken 10 3.1 37
G Onion 0 - -
Potato 10 31 37
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Table 3. The situation of AV over criterion of fried-food

57

Company Item of fried Number of sample over criterion of fried-food Average value }({,2 )e
Chicken 2 74 105
B Onion 0 - -
Potato 6 7.9 316
Chicken 8 113 40.0
C Onion 5 10.6 50.0
Potato 1 7.0 50
Table 4. Fatty acid composition of oil in fried chicken
A B C D E F G
Myristic acid 1.08 1.10 0.00 0.00 0.00 0.00 0.00
(CI4:0)
Pah(lg““' ;‘C‘d 2445 24.06 24.10 23.96 24.25 2374 23.96
16:0
Stearic acid 8.88 8.90 876 892 8.84 879 879
(CIS:O)
Oleic acid
51.56 5191 51.66 51.70 51.85 51.25 51.91
(CIS:I)
Linoleic acid 15.70 1575 15.61 15.50 15.60 16.17 15.44
(C18:2)
Linolenic acid
1.34 1.38 1.34 1.33 0.00 1.47 1.34
(C1823)
Arachidic acid 0.00 0.00 0.00 0.00 0.00 0.70 0.00
(Cy0)
Behenic acid 0.00 0.00 0.00 0.00 0.00 0.00 0.00
(sz:o)
Eruic acid 0.00 0.00 0.00 0.00 0.00 0.00 0.00
(C22:l)
Lignoceric acid 0.00 0.00 0.00 0.00 0.00 0.00 0.00
(C24:0)

ol ZEd Fojrt a7, o2l AV POV @2
AP AIHAR aMAEY PR e oPAEE T
3717t ot Zleltt. &2 AAR7E AT e A
F7t dAsked of R wZke] Wo™ I AUA7IZE
Atk AAHEL 22 FARE 98 W HE W 53ls
g 7kl wet A= 5 &2 o) Wsla e 47
o] FaiAle o] BAstea>? LrlAEe APNES
TIE @ g ol 72 dn 4 F2 AFNY
o] H=E FoE 7&oF & Holth
Adgs o= IRk sle AARE F251 A
A 2HE 45l JAEE Lo I BEYE Table
49 JEpiRiTh ole 8% 3¢ ARste BiFRe] A
A 2P0 98 gHEM aEde) Al 2499
Cio 0.71%, Ciep 36.06%, Cioo 4.54%, Cp, 4621% 2
Cisa 11.49%} Ble8] FZH2 £EYS AFBFIAL Sl

A==

RAog FAFM, LE) HE] C 01 HIL Cye,7t HlTF
B B71E Vel e vehd AxxzA #5719 A
ke gk Zhzke]l RS Cp 031%, Cig 23.74%,
Cio 879%, Cigy 5125%, Cig 1617% 2 Cpyy 117%
AAT. JAEE AR 9S vws] B Table 49 72
o] Zo|7} 27t Qe AoT YElGE ol A FHH
o] ZF} FAAE] M= Aol7} SlE AFE BoY 2
gv 2 AL} AFE ANR0) gEkE APt 240)
2 o7t gAl FA= e AREE AMEI S-S
T U 7 AlEE A 2L EUR 449 4bsl)
8% AE2 DBILE At Avele] BAAZ AN
Fig. 19 Yttt 2EoA REo] 3|AYAA e
Y=0.0035X+1.66, FAI5= 003522 AVel DBIL= A
o] 7o) S-S & & UUTh T3 7 JAEE Lol
22 GRS AFE Al dRATE duEgiey A

Journal of Food Hygiene and Safety, Vol 19, No. 2



58 Geon-yong Park et al,

35 ¢
Y =00035X + 166
3 R? = 0036

25 *

D.B.I ) 1wl . hd *

0 2 4 6 8 10 12 14 16
AV

Fig. 1. Relationship between D.B.I. and AV of oil in fried
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fried potato.

ATk ol9Jo= Cd, Pb 2 HgE9l $ZELEYT 243
O 2 5] 0.1 mgkeoll & mix=

T O
F 5ol feleEEdd U #4& 583 s 5o

Ho}

ool X} o] HrEFEHol HAAEL PG
128%%) 22739014 AVZ} 500148 Uehtsd o] e
D.B.Iske] Fa/do] A9 §lof gt} o3 Anchs o}
£ dAEe ot A3l Aew FFEG, 2 AVE I
FEAUF 27E) dagle]l 23 AF A Hy)
22 & AR AAe] Z JIFL FE FEoT A&
AAA7E LS 27HI oy, YREFEHO AE
A AFHAGeR BREo0] Qo] HaplEo]
golrt. Wby FAAEF=H) HUNE g A
AAEE 9 M2 749 A o] dgsitt a5y
F Al Aol Zold Aok FHd was A7

2

52
rr

o> do oy

Journal of Food Hygiene and Safety, Vol 19, No. 2



Evaluation of the Safety of Fried-Food in Fast Food Store 59

wol Felslol @ Aoz Azter.
a =

HPAEF=HY HAR, 2R 2 HEA 1712108 £
4, QAR e AAE Ade v 2k

1. 27telA BEA 107, AAEA 67, ¥4 57 5
% 227(12.8%)°] HAAE FEA 508 23

2. B A At 2L 7 gAY o
2, Wist Basieele] dade A9 gle 2oz v
Stk

3. HEREFEHL AFAYULY] AFHAULE £/
o] glojA HA3E fAAE s N2 FH8% 0] I
a8}

4, B3lET o] B TAEZ 0] o) B W
AR}k Eo] A U0, HHNES AN
of Hlw3 F7] Wil FrHN mEE H7kAE ) =9
slo} & Ao|t}.

5. ]FEZS Mg, Ca, Mn, Fe, Zn, Cu ¥ Cr #0202
50 dslon, AAFHELL Pb, Hg ¥ Cd £2=2
FHEIR O 1 ke A Holrh

1. Chu YH. and Luo S. : Effects of sugar, salt and water on
soybean oil quality during deep-frying, J. Am. Oil Chem. Soc.,
71, 897-900 (1994).

2. Kitagawa K., Ohta S. and Okuda H. : Influences of heating
methods of fryer on the deterioration of frying oil, J. Jap. Oil
Chem. Soc., 41, 1071-1076 (1992).

3. A% A kstet 9%, AFFFIFIA, 23,
867-878 (1994).

4. o|FH, MY, A7 - FUIES] AFHAM ] o, 4
EF093 B, 12), 27-36 (1996).

5. Miyagi A., Subramanian R. and Nakajima M. : Membrane and
additional adsorption processes for quality improvement of
used frying oils, J. Am. Oil Chem. Soc., 80, 927-932 (2003).

6. Wang X., Wang T. and Johnson L.A. : Chemical and sensory
properties of gas-purged, minimum-refined, extruded-expelled

10.

11.

12

13.

14.

15.

16.

17.

18.

19.

20.

soybean oil, J. Am. Oil Chem. Soc., 80, 923-926 (2003)

. Yates R.A. and Caldwell J.D. : Regeneration of oil used for

deep frying, A comparison of active filter aids, J. Am. Oil
Chem. Soc., 70, 507-511 (1993)

AR, HYE, HYE - UFRS £X419] 1dats 9

of mlAle EEHe] FF, I=AEAETA], 30, 781-786
(1998).

. Jouss G., Agterof W., Jongen T., Koolschijn M., Visser A. and

Vreeker : Flavor release from cookimg oil during heating, J. of
Food Science, 67, 2987-2996 (2002).

Jose B., Antonio M., Velasco J. and Carmen Dobarganes M. :
Ultrasonic assessment of oil quality during frying, J. Agri.
Food Chem., 50, 4531-4536 (2002).

Cuesta C., Sanchez-Muniz EJ:.,” Garrido-Polonio C., Lopez-
Varela and Arroyo R. : Thermoxidative and hydrolytic chandes
in sunflower oil used in fryings with a fast turnover of fresh
oil, J. Am. Oil Chem. Soc., 70, 1069-1073 (1993).
Sulaeman A., Keeler L., Giraud D.W., Taylor S.L., Wehling
R.L. and Driskell J.A. : Carotenoid content and physicochemical
and sensory characteristics of carrot chips deep-fried in
different oils at several temperatures, J. Food Science, 66,
1257-1264 (2001).

Warmer K. and Mounts T.L. : Frying stability of soybean and
canola oils with modified fatty acid compositions, J. Am. Oil
Chem. Soc., 70, 983-988 (1993).

Yang C.Y.S. and Peng A.C. : Analysis of soybean oil from
ohio, J. Am. Oil Chem. Soc., 67, 594-596 (1990).
HES, RIS, 91, oS, ALY, 2, olFst .
A A A 24 B A 54, sheEst
34, 31, 964-970 (1999).

B, AN, BN, HEA, v E, A3 S
ARgERE HARe] A, EAFAIE SR, 18, 36-
40 (2003).

Warner K. and Mounts T.L. : Frying stability of soybean and
canola oils with modified fatty acid compositions, J. Am. Oil
Chem. Soc., 70, 983-988 (1993).

White P. J. : Methods for measuring changes in deep-
fat frying oils, Food Technology, 45, 75-80 (1991).
old, IHF : IS tiF-Rel EdwoldA, T
F348k3iA), 32, 1213-1220 (2000).

RABAE - A=HFYEE (1996).

Journal of Food Hygiene and Safety, Vol. 19, No. 2



