[ Downloaded from fsct.modares.ac.ir on 2025-07-18 ]

[ DOR: 20.1001.1.20088787.1400.18.121.8.2 ]

[ DOI: 10.52547/fsct.18.121.10 ]

Ve el A 093 ARA a_)La».l.l ~Jlﬁ‘b;‘

Lkpélmp;”)&qu

ol 2l S @leo g pols dlono

www.fsct.modares.ac.ir :d>w Colu

25 ole dlas

NP Simlis s Ol 2 9 S5 5) 95 Olfe @ Good O35 & 5 OhLE g 15U (w2
LX) JSS_,S (PAHS) 6‘4.5.1:- .L.g- &S:SLOJJT LS‘ACJ‘.JSJJ"‘?.'“J

T hemee Koy 15 T Bl Ola! el e sihge

Ol elisle S ¢ bl l5T ol&isls wolzile S sy (g5, 5LES 0aSlisls ¢ olde e 5 pske 058 )

Q]JJ‘ ‘eL.i.}LAJS ccU;.‘:LAJS < f)__,: f}_Lp Dli_‘;_',b

Q]J.;] ‘eL.iJLAJS cLSA)L.v\ )\)I eKﬁ’J\) wa;.;LAJs J.?—\j 6;”&:5 o.).)/\.'l.':\) ‘LS’U& cu B C‘}l& oj)f -y

o AS>

. %

dlae Sl

e vfos'a S wi}"g L;_ﬂ.-\& V_!'j) L;Lp‘ s d‘j& “ ‘;'.'..52; due:)‘,i;} (GO g
S b Kb e e DL O 5L 5588 Pl el (S s sl )
Whe opl 53 apde LOT o sl 5 ae SLS S sbul cape By oz
Js 4 "PAHS) sl wir Sologyl sy Sosae 5 (VNAS) 15 el 2

S Glakised s opl 3 Ll DS I a2 i Yo 01500 e il

Pllis sla sl

VY48 /2 VN4 el s gl
VANV G sl

sgbh sl S bl oy sesssl b ad e 1 51 (1 00) S8 cb S (s
a0 liladly (o LS 4 (LA 51 S a5 g0l Y1) e 08 L5 4w I ol
5 ENPYR) cpads 55 2N TONDMA) sl o 63555 25N ol 5555 g9
gl —mb gl s Se Gy b gl e °(NPIP) pus w959, -N
3o ABAN) ol ST 5 5 V(Bap) o ,wisse e PAHs 455 5 Y(DLLME)
OXlssr gy 93 b odd iy sladiged 53 VSPE) sl 50 gl Sl ) b g5lulir
ba e 58 SIS 5k S by (Deep frying) Ges 035 ¢ 5 (Boiling)
Ero ol @l el ad 8 oIkl O (GC-FID) dad &gl i 5 555

1SS wlls

(8295 IS S

el

Lo Sl b slace S sk
«gladl>

OLLE

G 05 Fom

Ol 399 oul b .ds PAHS 5 byl 5525 laie Ll gan il & o Gees 035
S IS wsei b g bl 5 0KlE s Sy 4 ekd )l 3 slakiges 53 LS 5 ol
PAHS ;5 Lol 555 51 Solie pslie gol> 50 il gladi, (P>4,00) ik
b S oy gl el 5 e iy S Ol 4 il S e SNl B, conlply s

S8 1A A e 28 slaenssl

10.52547/fsct.18.121.10
DOR: 20.1001.1.20088787.1400.18.121.8.2

(LG J s :
ehsan.sadeghi5S9@yahoo.com

1.Volatile N-nitrosamines

2. Polycyclic aromatic hydrocarbons

3. N-nitrosodimethylamine (NDMA)

4. N-nitrosopyrrolidine (NPYR)

5. N-nitrosopiperidine (NPIP)

6. Dispersive liquid-liquid micro-extraction

7. Benzo[a] pyrene

8. Benzo[a] anthracene

9. Solid phase extraction

10. Gas chromatography equipped with flame ionization detector
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11. International Agency for Research On Cancer
12. N-Nitrosodiethylamine
13. N-Nitrosodi-n-butylamine
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16 . Food and Agriculture Organization
17. Scientific Committee on Food

18. European Food Safety Authority
19. Environmental Protection Agency
20. Chrysanthemum

21. Benzo(b)fluoranthene

22. Benzo(k)fluoranthene

23. Dibenz (a, h) anthracene

24. Benzo (g, h, i) perylene

25. Indeno(1,2,3-cd) pyrene
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Table 1 Effect of thermal processes on benzo[a] anthracene content (ug/kg) of smoked cocktail

Processing me
Control 0.26+0.01" 0.43+0.01° 0.32+0.02°
Boiling 0.2620.03f 0.44+0.01¢ 0.32+0.04°
Deep Frying 0.69+0.02° 1.12+0.04" 0.81+0.02°

Values are the means =+ standard deviations (n=3).
Different letters represent significant differences among means (P < 0.05).
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Fig 1 Schematic comparison of relationship
between benzo[a] anthracene content, commercial
brand and cooking method of smoked cocktail
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Table 2 Effect of thermal processes on benzo[a]pyrene content (ug/kg) of smoked cocktail

Processing me
rocesingmethod A B c
Control 0.34+0.01" 0.70+0.02° 0.54+0.01°
Boiling 0.36+0.01° 0.77+0.03¢ 0.56+0.02°
Deep Frying 1.18+0.03° 1.97+0.05° 1.6120.02°

Values are the means + standard deviations (n=3).
Different letters represent significant differences among means (P < 0.05).
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Table 3 Effect of thermal processes on N-nitrosopiperidine content (ug/kg) of smoked cocktail

Processing me
rocesmgmethod B c
Control 0.34+0.02° 0.28+0.01° 0.21£0.01°
Boiling 0.35+0.01° 0.32+0.02 0.23+0.01°
Deep Frying 0.44+0.03* 0.39+0.03" 0.30+0.02°

Values are the means + standard deviations (n=3).
Different letters represent significant differences among means (P < 0.05).
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Table 4 Effect of thermal processes on N-nitrosopyrrolidine content (ug/kg) of smoked cocktail

Processing me
Control 2.65+0.05¢ 3.7120.04° 1.26+0.03"
Boiling 2.85+0.03° 4.06+0.05° 1.49+0.02f
Deep Frying 7.53+0.08" 10.13+0.18° 7.42+0.14°

Values are the means + standard deviations (n=3).
Different letters represent significant differences among means (P < 0.05).
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Table 5 Effect of thermal processes on N-nitrosodimethylamine content (ug/kg) of smoked cocktail

Processing me
Sroceshemeled™ A B ¢
Control 1.85+0.03¢ 2.47£0.03°  0.94+0.01"
Boiling 1.89+0.03° 2.56£0.02°  0.94:0.01"
Deep Frying 5.8120.16° 6.46+0.11"  2.83+0.09°

Values are the means + standard deviations (n=3).
Different letters represent significant differences among means (P < 0.05).
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Meat and meat products are important component of the diet and provide a large
part of the proteins, vitamins and mineral requirements of the human body.
However, cooking creates harmful and undesirable compounds in them. Among
these, polycyclic aromatic hydrocarbons (PAHs) and volatile N-nitrosamines
(VNAs) have received more attention due to their high carcinogenic potential. In
this study, samples of smoked beef cocktail (55%) were randomly obtained from
three reputable companies (20 samples from each brand) from protein supply
centers in Kermanshah. Then, the amounts of three types of nitrosamines
including N-nitrosodimethylamine (NDMA), N-nitrosopyrrolidine (NPYR) and
N-nitrosopiperidine (NPIP) after extraction by dispersive liquid-liquid micro-
extraction (DLLME) and two PAHs including benzo[a] pyrene (Bap) and
benzo[a] anthracene (Ban) after separation by solid phase extraction method
(SPE) were measured in samples cooked via two methods of boiling and deep
frying using gas chromatography equipped with flame ionization detector ( GC-
FID ). Based on the results, deep frying led to a significant increase in the amount
of both nitrosamines and PAHs. However, the content of these compounds in the
samples processed by boiling method was not statistically different from the
control sample (p >0.05). Different brands also contained different amounts of
nitrosamines and PAHs. Therefore, boiling method can be considered as a suitable
and safe method for cooking meat and meat products.
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