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4. Fast food
5. Carnosine (B-alanyl-L-histidine)
6. Grill
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1. Acrylamide
2. Neurotoxic
3. Carcinogenic
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Table 1 Main ingredients of burger sample formula

Hamburger 90% Hamburger 60% Hamburger 30% Ingredients formula
93.36 63.35 31.89 Meat (beef or chicken)
4.97 21.96 23.96 *Onion
4.16 6.33 7.97 Bread crumbs flour
0 12.67 34.87 **Soybean meal

" grind onion was added.

“Soybean meal was soaked in water for 30 min, and after separating the water, it was grinded and added.

GC-MS &5 (Thermo Electron Corporation)
,5iS el Varian on trap Saturn 2200 Jui.)
033 b S bslse Sl aslinal b wsed o 8 G bl (LIS
S g A S Al e 5 bslse O e Ve L YL
O 5l e ¥ w (05,See +/80 Llis o351 03 5 il
Ci I8 5l e s Lol oS ws S STy 1) 5 S Yee
SaS w5 03953l w5 0 a3 ) Ol o el
3 A 58 ¥ s sl dal s ST bl 51 2 e ¥
v+) DBS 0w L GC-MS o&iws 4 G55 Jsls
Ao G GRes,Sen /0 5o jas s YOO 55 ey S
Dy b3 e elSas gl wsl [T1]

WY Sde w3l S sl a3 V)0 ol gles

318 ol a3 VA 155 gles

518 sle 4= 3 VA Xfer line gl

318 ol a3 VY tam s gles

Cl 0l S

SIS T 5N 0 G L Ol S i
IN] s s 2l ST 2

e Lﬁtﬁ}ﬂ —-0-Y

oty s b DS el b S e e S
0 Sisda 0ol bossasl CLINY Loy o il JS
3 () ) o Skl (23 8 515 bl s se (sl
A e S s (G ) 0

bl oo 5 42 =Y

bl ol 5 g s bl 1SS a3 a0 gesl &S
S5l 5l eslizal b 5 sslas S Jy 586 = b IG5
oSSl 0sa3l S w4 L Sle 2 el Minitab 16
Dles b balsses s alie Suh L (p<i/h0)

SR Excel 2007

Y

e b S5 6 S o5l L-T-Y

2 el VY Sl @ e 5 B S es Sl ool
Clol dhasy b sad o a3 g5 slezil Jlasy
A3l eS 0 sedds > (e L3S oL World Stare)
sl AND, HR-200) Jlows g3l 5 o, 4 ses
5 Sla gy ille ol cugby 5 A 035 QWD 508
S casks dess L W] s g Seslul (Yer0) OCes

Lol e o) Jyjé

" 1-m2
e 5 = ——x 100

w

B S w S e el 5k O3 My 5 My S
ol o8 503 055 W SISOl 5 A

A s wsed Sl p S Y ssde (s @Sl Gl
oS e (2SS B sy 0 035 S o S dlo
Ak Y1 e 3 03ls JWl da b w5 els 055
233 AN) U blse 5l e SA 5 Lle S pd) s
LSl Ao 3 /0 5 s Dl 5 Ao 33 Y/0 ooy Sl g
an oKaws o pasie b4 5 eddessl OF @ (oo
5 Jes QWI Velp es 2 cxle DK6 Jue) Jlus
s i Jas coin Jole oLl Sl ey 5wy Sl
S o doss 5 edd el (ITAQ) Dol e 55ltad
[IA] s il ¥ 5

(r1=22)%0/0014 X6/ 25 X100

w

Sl o pan S sl gl e 5 4 V2 5 VI &S
e g Wl O35 W ke e ald s 4
Ll 05

el by osl o) s a JS 8 Sl
[ra] s plnil Sodes 5 A Sided glad ploms
Aol Jo ST g S5l —¢-Y

Gl oS5 g plas Al L ST (g Sesll

1. Lyne eynon



\VC\/\)‘){J@‘; AN e)).n‘\\e)u_.:

w\ﬁlbcdbﬁjtjﬁ CM.I:; ngl> ij-l Cy EEESCESE
ooy oal &5 @3l Sl cugb) Ol o35S Ao
Dl L s S 0 5o L dos DU (S 4 Ul
ol et (GLsee 1S Ll O Sl sl o Ci S Ao
BE) l:’.}‘"" Aoy wbﬁl g oL ealanul ;j; LSL“J}‘J-’ B
s Sl s elpan S Sladisad Cusby (LI L s
sl W O (e b syt L 85 Koo
Ol VY] s e eslinad W S s Jge o3 ke s
B tjﬁ J§j" L;Lhtb},«u BE) J..,a)) q. m’f"~ )\ Ca.&}f )\J\.&A
Causby Ol 5o alS o3 0/ 3 VAL Cp w Al §
Vsl S a Sugby Ol (2 5eS 2 elen Lo

D .byjﬁdl.w; CM.::; Juﬁ))

o gl Y

b8 Ao ys 5 g5 Flidsl Al e Y
stloord b S\

Wi 1 S o glasised Cugby Ole ¥ dsir
ok ol SN gz S Sl S e e
sp S 5 p e S sl e S e sk, Ao
W oSike) fp i8S b S S sk 4 (p<i/io)
T TS BT SRS RPN E G W
ol cle & wsp (Ao T SKke) dl S o S
Cod e 4 ced g ci S W by

(V) 3l e 3l (35155 L ol pl 358 e el

jdb;u&ﬁﬁf@#)w))wégﬂéi)b@b

Table (2) Effect of different types and percentages of meat on moisture content, total sugar, and
protein of burgers*

Protein% Total sugar% Moisture% Meat% Burger type

17.60+0.37¢ 6.90+0.19a 69.55 30

21.62+0.03d 5.4440.17b 67.66 60 Chicken Meat
23.65+£0.51c¢ 4.61+0.05¢ 66.79 90

21.06+0.45d 5.60+0.09b 69.06 30

25.68+0.47b 4.39+0.05¢ 65.50 60 Beef Meat
27.77+0.33a 0.00+0.00 63.45 90

"Mean+SD

The similar letters in each column indicate that there is no significant difference based on the Duncan test

(P<0.05).
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Fig 1 Effect of the type and percentage of the meat
on acrylamide content in burger samples. Data
values are means+SD. Bars with the same letters
are not significantly different at P< 0.05.
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Table 3 Effect of replacing powdered milk with soybean and bread crumbs on moisture content, total
sugar, and protein of 60% beef and chicken burgers*

Protein% Total sugar% Moisture% Milk Powder% Burger type

21.62+0.03bc 5.4440.17def 66.91+0.38a 0

19.62+0.25¢cd 7.5040.13bc 65.91+0.64a 8 Chicken Meat
19.7140.37cd 8.21+0.05b 65.55+0.42a 12

18.10+0.12d 9.86+0.66a 64.28+0.95a 16

25.68+0.47a 4.40+0.05f 65.50+0.06a 0

22.51+£0.38b 4.65+0.06ef 65.17+1.10a 8 Beef Meat
21.22+0.41bc 5.61+£0.06b 64.27+0.66a 12
20.13+0.35bed 6.5240.13a 61.04+0.18b 16

*Mean+SD

The similar letters in each column indicate that there is no significant difference based on the Duncan test

(P<0.05).
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In present study, the effect of the percentage of meat in the first stage (three levels of 30, 60% and
90%) and replacement of dried milk powder with soybean meal in the second stage on amount of
acrylamide formed in grilled beef and chicken burgers (containing 60% meat) was investigated. Also,
total sugar, protein, moisture and sensory characteristics of burgers were determined. The results
indicated that the amount of acrylamide in chicken burgers was significantly less than that of beef
burgers (p <0.05). The highest and the lowest amounts of formed acrylamide related to meat burger
60% (66.03 pg/kg) and chicken burger 90% (26.54 pg/kg), respectively. Further, the increase of the
beef and chicken meat content from 30 to 60% led to increase in acrylamide while increasing from 60
to 90% resulted in decrease in the amount of formed acrylamide. The total sugar content of chicken
meat burgers was significantly higher than that of beef burgers while their protein content was lower
(p<0.05). The results also indicated that increasing replacement of dry milk powder caused to increase
in amount of formed acrylamide in the burgers. The highest and the lowest amounts of acrylamide in
the second stage related to the beef burger contains 16% dried milk powder (69.25 pg/kg) and chicken
burger containing 8% dried milk powder (40.35 pg/kg). It seems the lowest amount of acrylamide in
burgers would be formed in present of the chicken burgers containing 90 percent meat without dried
milk powder.
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