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Table 1 Changes in chemical composition in different treatments

1% Wheat 2% Wheat fiber/
() () ()
Factor Control 1% Wheat 2% Wheat 0.5% xanthan fiber/0.5% 0.5% xanthan &
fiber fiber & guar
xanthan & guar guar
Moisture (%)  65.28+0.153"  64.72+0.122%  64.12+0.178°  65.00+£0.099° 64.41+0.201° 63.84+0.104°
Fat (%) 17.15+0.127°  16.97+0.151¢  16.79+0.083°  17.06+0.142° 16.88+0.072° 16.70+0.186"
Protein (%)  15.45+0.1127  15.29+0.043%  15.14+0.182°  15.37+0.223° 15.2240.138° 15.06+0.132°
pH 5.8940.034°  5.90+0.010®  5.91+0.021*  5.90+0.052%® 5.91+0.063" 5.9240.008°
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* Values are means + S.D. for triplicate; Means with the same letter in a row were not significantly different at
p<0.05 level in different treatments
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Table 2 Effects of polysaccharides on the formation of PAHs (ng/kg)

5 5 5
PAHs Control l%ﬁ\:;eat 2%ﬁ\}:7)VeI;eat xar(l)t'lfaﬁ & fli}:{oer\?(])h 56‘2’2 %)?‘;yr;stthggeg
guar xanthan & guar guar

BaA  0.68+0.015" 0.59+£0.103° 0.51£0.091° 0.62+0.134°  0.50+0.082" 0.41+0.021°
BbFA  0.22+0.009'  0.20+0.012°  0.17+0.022°  0.20£0.006°  0.14+0.014" 0.13£0.011°
BaP  1.11£0.055" 1.01£0.111¢  0.93+0.101°  1.05£0.160°  0.86+0.042" 0.80+0.114*
CHR  0.90+0.112°  0.80+0.072%  0.75+0.025°  0.86+0.044°  0.77+0.132° 0.73£0.171°
BKFA  0.31£0.151"  0.26+0.028"  0.23£0.063°  0.28+0.094°  0.20+0.126° 0.18+0.102°
BghiP  0.45£0.033°  0.40£0.068°  0.37+0.054°  0.43+0.120°  0.38+0.046" 0.33+0.066"
DBahA  1.20+0.020°  1.17+0.049°  1.13+0.163" 1.20£0.135%  1.14+0.144° 1.06+0.058°
IP 1.1240.088"  1.03+£0.056"  0.98+0.128° 1.07+0.019°  0.93+0.007° 0.89+0.119°

* Values are means + S.D. for triplicate; Means with the same letter in a row were not significantly different at

p<0.05 level in different treatments

Janoszka Gi=s Gb 35S o ol el baw Ss
slye PAHs wls 5 [Y1] o&s 5 Chung , [Yo]
SLS 5L (Sl B Kly e Bk Sl plde
o Ses Bk s aab s b Sk ool s s 5 PAHS
ge sl e OLS S ol RS 6wl
Bls 2 b 0s S LS aile oo slgds, gl L ol
0 2l slse Bl e 53 el ST ST (gla JISGs,
© 5 S PAHS 5 ooas o555 pnes U gbabes
Gl Jiso o S sy e S oK PAHS of JLs
O 03 Ll 03 503 S IS S ey Ssbs s
el 2 V] 8,8 e gl 1 s o ) 8 e
o 3 e sl [YV] OLKes 5 Olatunji 3,058
gl S s S +>1 PAHs bS5 L wly e 6jﬂjé
sy S L Oseliolassl 5l U Kls e (Sa
2o LS5l hae Cla i S e i s
o 0> e gl Gosil ple Gk L s Sole e
s okd Cdor PAHS SLS 5 oS 48 Olgpe 5 5L (55503

Yo

L ooss sleds, ol eslazal [YY] Bardly 2 8 Ll
BIprite C]f] g}:‘i‘:“; e 055 J‘Jf L5l WU gles
Mo as 558 o PAHS wls 5 a5l o LS 5
e sl Loy e 8 s el S5 2 SRS
Sk oo 50k SLS 5l S 4 e S LIL
# Sl e el Gl S L35 olil yimean
ol e s s 58 o PAHS oS5 Sas e
sla o o Kol &S b caale s 4 oLS S
G Lpd e odr L Lle Bl slpe b
OL,ea 5 Saito 5 [Y¥] o, Kes 5 Behsnilian aslzs
52t sl sl Il 51 Lll PAHS oLs 5 [Y¢]
o o O B [ PR PYU U=
M5 e
S osb 4 Lph LSS e dad g, 4 2l
S oy sy olsy d}&.ﬁ.i:&lﬂdﬂ.:sméu (,.W_JKA
iy o PAHS oSy o)l (S ooy 2 g5«
b e Rl e gl sl 058 LS e 2
P O R S N P R T PR &

Slge o b Sl Wil ey Lsd e


https://fsct.modares.ac.ir/article-7-25419-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-08-06 ]

Ol 5 o lghol aible

Dlie 4 gyeb 4 (F Jsas ) ol ks HCAs s
S L )l sme el byl ads s HCAs wLs 5
Gy 25 G .(p<0.05) das o 0L als Ll 4
A3l o N0 NP/ es LS aals & ses IQ s sl
(P<0.05) cla b ol 31 VL (gols pme sb w0 &S
2 1Y sl wes 53 bl o 53 Qs oy neS
o oalie (/08 NE/G) LIS 5 Ol S 5 /0/0 5 oS
S a3 MelQ Jltde & ol S35 4 oY s
@500 MEIQX Jluis cpioman 550 yaosis LG s &g
Gols sxe sb 4 aS A3l e /Y NE/G a5 als
Gy S bl (p<0.05) colasles pLe 51 5V
b 1Y sl €ses 4 bg e MeEIQX [ltis o S ool
AL e (Y NE/E) LIS 5 ol S 5 e S
Of chle oS aas o 0L 55 b 4503 PHIP Jlaie o)
Sosb 4 el HCAs wLs 5 Lo 51 530 Ll S s
AL e /84 ng/g sul | S dals 450l PHIP s oS
J010 5 p kS 3 LY (5ol 4isad 5 PhIP s -y 2S5
b 4 s e sdalie (7 g/R) LIS 5 Ol S S
HCAS ©LS 5 ganmms ool s il olal p JS
foome JMis pjeS 5 A3l e /AT DG/ el &gl
0/ 5 phS 3 LY sl wses s3 HCAS wls s
S oplaly 358 e sdalie /6 NE/E LIS 5 OIS S 5
e 3 Lls o HCAS ols 5 wlys, <ibys o bl
oA ey EalS sla Sl Sl eslinal oK &) e il
e Klg o 50k e 5 1 Sl SLS Sl e

335 analr o gas Cadl U
SosSb Jgmme Cusb, i S Ly e OLLS Olidss
Sorles oSla il o HCAs wls 5 1S js e
o o 3 S SLS S Ol s Jsbe slasle iy
Jpame SV Coshy nlply 258 o plnil Of L J gams
S HCAs wlsy bl (i oS> Slsge cxr s
e ol S 35 e a3 31 b e 4 s la o
ool s [V ] 558 s HCAs wls 5 1es il
(! S SV HCAs s 5 [VY] Weiss ;5 Gibis )5S
SO ESTy b s ediS Ll glaid 5 sl3T sladwl sl
Wy fa8 Nsame mhe o5 2 S0l Dled s

Ky

™

e o 3 b AlE e eld S SN same 65

AL ol me S SEU L At gy edd b
;s [YA] OLKes s Hasyimah )18 4 ax5 L
GiS Npame 025 LS > 52 PAHs ols s
Ao 31 LSS S Sl x Lk s AU Claxl )
Tl ol sl 5ga Lolar 055 LS e 0 o
a0 g edd b S Jpamme 5 edd Jite s
Farhadian ; [¢] 0l,Kes 5 Farhadian oy s o
5.5 S 31 S b oS a8 Ol [¥4] OlilSen
Srrosb w0l o GOl e as el o0
allbe Gb g 55 PAHS ols s 1Sl
Omen SLS 5 0555 [1] 0l Kes 5 Garcia-Lomillo
o2 e S e DY b Dlld 5 Sl il
bS5 s gl of dbs 4 5 b fe oy il
o5 [y ] Doble s Raman .53 85 .« 15 Jigx
B oo s s b Ogmmen SLS 5 5l eslinal oS0 sl
L IR L R PP R P PF
535 o PAHS LS 5wl 15 0l e bS5 LSS
5338 o 5 00 5 LSS opl Gl il o e S
S 5l S s oSSl Glls &S Al Ulge
Lim 55 Gl Ul s o Ll
Wl 2o 3l oSl ke & 5 Jpame 53 o 5
el s ol cde Ul o)l iles Sladlas sl

gQ\j&MQTJ\SQ\mﬁQ)y@«a}H

5ok oS 5

o (V8] o [ Y] S b 5l aslisd it
foe V4] L a5l ol glonsls o [TO] e
S5 [PV] Lkl pee 5 ¥ ] OLSLS 5 LIS
Lis 2l s 4 a8 5 a0 o lal 2558 gls 6350 ¢l
0,5 Sy Sl el Crse e 3 o 5
G pl L eel ety el ol S e e
2 S s okl gl e 5 e b 5l eslind
PAHS ol |55 (2als compe S man 050V b
o= s DSl G s e Vel S S s

-J":"qu"'i‘é;'}:"Jé"))JI]é).‘LgfﬂC)j’.'
Q\’J;Mﬁu%JGb d\%,;l:—\‘—\‘

HCAs
6&@.;;64;_?)?:5;\4;@145“;&;)&@@

2 Sols e U S e Ve 0 IS 5 0L


https://fsct.modares.ac.ir/article-7-25419-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-08-06 ]

\Y"\/\ C"“‘:‘."é‘ﬁ.))\ c\-\ 692 ‘AVQ)LQ-::'

u;”\.l.'c Glﬂp}(}l&

Table 3 Effects of polysaccharides on the formation of HCAs (ng/Kg)

1% Wheat 2% Wheat fiber/
() () ()
HCAs  Control 1% Wheat 2% Wheat  0.5% xanthan g0 500 594 xanthan &
fiber fiber & guar
xanthan & guar guar
IQ 0.15£0.031  0.11£0.007°  0.09£0.003°  0.12+0.018° 0.06+0.008" 0.04+0.002°
MelQ ND ND ND ND ND ND
MelQx  0.22+0.060°  0.15+0.005°  0.13+0.011°  0.18+0.026° 0.13+0.003* 0.12+0.024°
PhIP 0.49+0.0817  0.40+0.052°  0.36+0.013°  0.43+0.033° 0.33+0.021° 0.30+0.042°

* Values are means + S.D. for triplicate; Means with the same letter in a row were not significantly different at

p<0.05 level in different treatments
ND= Not Detected
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Polycyclic aromatic hydrocarbons (P AHs) and heterocyclic aromatic amines (HCAs) are carcinogenic
compounds formed while beef patties are cooked. The current study aimed to evaluate the effects of
wheat fiber (1% and 2%), and the mixture of xanthan and guar gums (0.5%) on the PAHs and HCAs
formation in the grilled beef patties. According to results, the application of wheat fiber, xanthan and
guar gums in the formulation of beef patties significantly decreased moisture, fat and protein content,
compared to the control. The pH values of treatments significantly increased compared to the control
as a result of the application of wheat fiber and xanthan and guar gums. PAHs and HCAs levels in all
treatments significantly decreased compared to the control. The highest reduction in these compounds
was related to BKFA (42%) and IQ (74%). Generally speaking, the treatments consist of wheat fiber
with xanthan and guar mixture selected as the best samples.
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