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Abstract
Introduction: Nowadays, consumption of meat and meat products have increased throughout the world.

Regarding the economic values of meat, unauthorized tissues can be used in producing meat products. This
study was conducted to detect unauthorized tissues in raw and processed meat products.

Methods: Samples of Kabab loghme (70% meat) and kielbasa (30% and 90 % meat), each containing 5, 10,
15, and 20% of chicken skin and bone were prepared. Then, each sample was divided into three parts. One
piece was taken from each part and fixed in 10% neutral-buffered formalin. The samples were routinely
processed for light microscopy and embedded in paraffin. The paraffin-embedded blocks were cut into 6 pm
sections and stained using hematoxylin and eosin (H&E) for histological study.

Results: The histological examination revealed the chicken skin and bone tissues clearly in all the samples.
The histometrical analysis indicated that the estimated percentages of the additive bone, especially in kabab
loghme, were not significantly different from the real percentages. However, the skin tissue was difficult to
estimate, especially in Kielbasa.

Conclusion: The findings of the present research suggest the histological technique as an effective method
for quantitative evaluations of raw and processed meat products. However, the quantitative evaluation of
additive tissues in raw meat products was more convenience than the processed products. In addition,
estimation of bone additive was more applicable in comparison with skin tissue due to its resistance to
histological processing preparations.

Keywords: Histology, Kabab loghme, Kielbasa, Adulteration, Skin, Bone

Conflict of interest: The authors declared that there is no Conflict interest.

This Paper Should be Cited as:
Author: Sadeghinezhad J, Hassan Morowvvati, Zohreh Kavyani Yekta, Kamand

Fattahi, Bahador Hajimohammadi, Afshin Akhondzadeh Basti, Raziyeh Barzegar
Bafrouie. Evaluation of the Histological Method for the quantitative Detection of
Unauthorized Tissues........... Tolooebehdasht Journal.2019;18(2):57-69.[Persian]



http://dx.doi.org/10.18502/tbj.v18i2.1264 
https://tbj.ssu.ac.ir/article-1-2515-en.html

[ Downloaded from thj.ssu.ac.ir on 2025-12-11]

[ DOI: 10.18502/thj.v18i2.1264 ]

L

Qb&.«»)glj} B3le ol

Olgouinl 9 Cuwgy) Jbmo pé S SO (05 audeld )0 (ilid SO Ugo3T (255
WL 408 DS 9 W™ Sl 03597 9 58 (£ 50

EGuamamn (Lo jolg b s TS bl 0,85 (g0 e 315 ISl g 10 K 95
Y295 T35 4y ghu 0315ig T
O e o130 S sals 0aSisls carly psde 05,5 5Ll )
O e g8 o8l ¢ (S sl 0aSCails gl ke 03 8 sl ¥
Sl 5 (S ple o8l ¢ Jl a3 M Slge el 5 Sty Ll (bl (6 gmeils 1 ghens oy 5 F
Email: zohrehzohari333@gmail.com — a\V\$aYsey @ s il 0l ko Ssde Lgd Slos il
e Sl (S pde oBuils (Ll s oo HE Slse el 5 Sl i)l el IS (5 il F
Olplesy PGode ded Sl
L Gl iy Slasy Sij el oKiils (blig 0Ky i ial 5 Cd Sl S e Lkl O
Olploy Ssde
Ol o&tstse (S poals 0aSlisls ¢ g Ie sl gn bl 5 J 287 05 8 sl 5
M Sl 5 (S ple ol (Ctlig sdSuls (e Slae el 5 Sl i)l elid)lS (5 mils Y

Olplesy Bode dgd Sboys

Sl am g bl Sl b s by i8S ST s 288 Y guame 5 b S Sl eslinel o) el 1o
ssbite & adlas pl ol ol Jaioes 255 (6o 0355 5 53 Slaws b (gls b Sl eslial i S (gslasil
el ot b oty Sl s el 2558 (sla 035575 53 Slome b sl 3L (oS i

AS (s a5 ¥ gale) WIS 5 (Ca 8 Ao a Ve (g5lo) aadd OLS (sla & ga Wy g S99
485 505 A o Kl 0k g il 0351 1053 Y0 510 BNt Oljon 4y f i Ol ginial 5 Con gy (sla 3L (sl 1S
Lad}aj.v\.'za:\aj\}égs-)élf.\.ajsa:&:lujé):o};g;#).l:’-la.alaﬁdi.leaj\}rrﬁwu
i 5 0dd (5,8 B L 3 5 odd (55l o3WT (BL sams sl o) L 505 2 sSns Son adlllas 4l
5 (6 5al 55 25 g S len S eslizl 5 4 6 205 S P

HB s w505 an 53 ey 5ok § e Olginal 5 Sy (sla CSL oS 55 OIS s il s S 4B
23 Lo s sl Olo) Ol el ol i (Sladoys &5 5 S adeiin (6 5 st ddlllas . Cosl 03 g adels
3 (oS e Ks b 1l 03 b il (slado s L (sl gae O] gl ) LS
el 035 SKin WIS 55 Lo goms G

=S5 Ui Glp S Sa) G Ol 4 pelid L3 SIS & a0 DL G ) B 1S T Ao
ol sla 03,57 3 55 (G353 sla il (WS Gbisl Jl ol bl s Ol sl (255 OY e
Sl amglin 53 b Ol il (oS ads OT 5 osdle ol 03y S es Sl sl 0357 51 5 ol
el oz pds O i 3L (65l oleT ol o 0 s OT Canglin s a0 2w sy

Ol el (s gy ¢ oIS cand) OIS owlis b s Suuls” (Sl olg

oo oiils Cblgy odSCiils (Gl slpe w5 bl i)l (w8 g il wab OLL 1 w8 8 dlie !

Al e B Agd Slys mblig Sl 5 (S

WAA 5 5 obs s e)l.g..imr.a.\qb:a J 35 Cbldg t}l.la s gede dalale g3


http://dx.doi.org/10.18502/tbj.v18i2.1264 
https://tbj.ssu.ac.ir/article-1-2515-en.html

[ Downloaded from tbj.ssu.ac.ir on 2025-12-11 ]

[ DOI: 10.18502/thj.v18i2.1264 |

04 II_!_!_“

...);(‘@»o\,s,:,wl,;My__),'l;u,:bL;u;nél{wfuaé:;,awuawyﬂ&b,l

bl Ll 5 (g o (sla Sl o o 2 3L (S
sl 4 U s C8L 35 () Sl ol S5
G Gle 035575 edins JSE5 sl Gy 5 odtens
o2l S Lo 03)5T 3 53 oaly (oS b5l oS Sl
Lo ol sl ;e dalys ol 5 (040 0) ST s
Gl 03,51 5 ags )3 o jast B 3 £ jlae 5
Sl ol L 335 s b s SIS e sa S
spls 8 8 Y pame 53 o sla Sl oLalis
S35 2 s 65 zn 05SE .ol (555,00 0> )l
S Olsal a5 polie e S 3 sy ool oS
5 IS 0 S Glaea sl 18 )3 add eng 5l ¢ sy
05051 oS Gaimss opl 5o 1 Ll 0l el aed OLS
Ol el LYst| A& oS 9 S jadelid )y owld Sl
sla (.l.uljl oslatul );ﬁﬁéu)lﬁ.u Ol g 'Cf Cw gy 9
o> Sl g ol (158 Laesy T8 )3 f o jlome b
3 5 5 andlas 5 4

IR 0492

Sl e OS5 WIS 28 8 Ll slo 03,57 5 4
o 028 84S A8 oe Syl @ 4l 5L WU g
N Y K TERIAF R JILNGER S Gl
o) 5Kl deal (Dol 37 St ot caralis gl o 8
Haiygepldaar g Ldepe p sy padie Jol e (b s
ol 5 JLS e S a5 b oids S o 35
)J'ti‘u,ul_)\fui)lé&bb&&.ié\ﬂgj}m):b;
S S 0 FAS S 4y (sl ot S5 SIS 4 dlo ot

JESERCE Y g SN O P P IT DT

\Y4A ,:7 K :\:J."-‘(-}J o)Ls.:v gr.h.br.;.h JLN

.

doio
5630 T i (e sl ye s il ) (2 s S
355 (o D gmmn Sl B e e Ol gim 5 ol (59
Pl St o 03,57 5 258 (sls 03,57 5 .(VCY)
69T 5 b () b esls S b 1y 0T 51 o
OT 4050 5 55, 5,8 a0l Cgar (35 3150 (i S
Jlast s & JUy iyl o a5 L (F) 355 o0 LS
DSl (b 8 (gl 035573 53 Sloma b sla 3L Sl eslinad
Sl 43 5 Oy g a3 (3t Dl 5 el
sl ols 258 SN pamme 53 i SSCts (0-9)
(A Sl 5 (Sl b6 S s S Loa s
i Sl ALE Gl e 5 SSE I LS 5
Sl Gl Sl e gla CoL (V) WEL e Sl sla
Lalie 5o 5 A 3L gl agdss 510 ols s
Joolse dUasl 55 g 5 035 5L (05 8o b slyls SMLas
Bl by Sl S e JTLE A Wsedle S S ske
L s o35 ol ol e s i 51T 1 pdn O e
AN Gl o Cal S sl yls

03a3T 5 B 5las S Gopbs S i ilisee (sla i)
Sl sla 58 plal glalid o o DNA L ols
YA Cl oid oslital b 8 Y g mme 3 35 g0
la ¢SS Sl eslizal Ly 039S (gl pmn ol 3
AT r 35 Ol b (B8 5l S 5 g5y 7S
(V)35 o uome (28 5 DY pames 3 3

Le Sl g 58y Sen (la sl L aslllas o e ulis 5L

s ai, e & wls el o€ s sl s


http://dx.doi.org/10.18502/tbj.v18i2.1264 
https://tbj.ssu.ac.ir/article-1-2515-en.html

[ Downloaded from tbj.ssu.ac.ir on 2025-12-11 ]

[ DOI: 10.18502/thj.v18i2.1264 |

L

Qb&uﬁ}ﬂ}’ B3le ol

oS BF (0D FFOFYs 5 5 an Jpmamma ;b 3 5 jlome
ol 0205 Sl palie A B 8 s cs S
4 ga3 03WaT urs 5 0kl 0 gemes (Gla LB 3505 0l b glies

s S sy
a3l s 4 ges slads s ) C'“‘f«"’ Ll 3L O a1
SO 75 e i S S Sl s e Ssls 4
Slles planil (6l 2 5 dd Sl (a8 el &G anksd
Al osls 518 G b gl a b sle oy 8 S5 Is s cldl o
S ey s g ab g (PH= V-V 3L 7N e 3 5 5
ot plail 3l b (SaseT 5 Codlis o, KT (ol o
S g Sen ¥ Calbd a ols o p i 55 Son Sl eslizal L
T &85, 0T 51 oy 5 4 8 0T a6
2l Y "kl .28 5 O e (HEE) o - kS 5lon
b S (L3 F 15 g 2050 S5 sSws Sor
a.\,:Mﬂ;\;@géualit\,;uﬁjéuy@ép
Lo 355 93 40 e S5 2 S s Sn $SGS
CS Sl 1 p 5 &S w5 dotl p3Y sl 543 5 13
Lds s 5ls , (Adobe system, San Joze, CA, USA)
Carl Zeiss, ) AXIOVision ,i;51 p 5 ¢SS 4 0T 2 ode
s bl o oL «(Oberkochen, Germany
B e Cadiies s OLS 3 S0l S 4 e 8
ol 03953l (gl 3L pehaw o le o 15 )b T 00T
Sy gy Sy Sn 3 gla Ol JST mla e L
e 8l m THtest Oy 3T s 0l e ol ol £ S0k

oslaul 6_.*.3‘) 9okl w\:u slads s O s Craa M|

\Y4A }:5 K J‘:J,"-c(r)A n)wgrhu\a;:& JLN

Uik Al 3 SIS o Shl a5 LS 550 48 8
2S00 Cos 8 e ol sl o p S AST0 wls I
33 sy cna S 5l aw s 0 Sl gl m ks 4 8 ks
B e
u;.;Lfo_iuj_wgbg;_,:;;l“f\aﬂ@‘up
Sl o, SV Ugame p S AS D o )3 45 03l ol
Fov s 54 s Ve 0 Y yslie gl 5 Ad drlons
e dlne (1 b g Slome b 3L p S 100 (YYD
Hema S o 8000 Hlthe S yams )3 5Ly Cb S
i S o SN0 s edd S e b 3L p S VO s
Yo palie gl o b ae S € Hldie b as 8 b o
BV PV, FAD 5 5 A Slaee b sl o3 V0 ¢
2 50i 8 Loy S pamme )3 b dbe 2 S 5 S
)'L?uj_:.bg;é\{j\wj:bc\ach¢Y~J4_:Li»)jl:§0r.?o-
Fm Ol 5 oy 3L 0 8 5 FO A VA YDCS 5 4
i S o S NP S FIVOF 0 PAYD pslie 5l ST 4
BLS 5 J s Atz 5l go 055 3l s b 8 5 L5 55
Los S dopst 58 WS 518 o8ams 4 T 05 5o
S s Ol gl 5 gy 3L 3 eds T3 sl
Ol (o 351kl Gy 5 G ) DS 3 8 oy 5 g
530S slge ¢fpe i Bl i 8 Ao ys Ve (gl L
SO G550 5 e 33l a3 cplab &K wotins Jluas!
):uﬁgg%dlﬁ.@lb.\'om:ms\}.ejia_zj\
Sl S Sl S e Eb S e F Ve S ASY
5 g Slome b Sl dos SO N DO sl

JECCHI S SR Y,  RARY-R ) SYU BRI Pt


http://dx.doi.org/10.18502/tbj.v18i2.1264 
https://tbj.ssu.ac.ir/article-1-2515-en.html

[ Downloaded from tbj.ssu.ac.ir on 2025-12-11 ]

[ DOI: 10.18502/thj.v18i2.1264 |

4l II_!_!_“

...);(‘@»o\,s,:,wl,;My__),'l;u,:bL;u;nél{wfuaé:;,awuawyﬂ&b,l

el 93 Cen gy Ol e s e VP/VOEA/YY 03 5 mes
ol (Ao )30 ok LS 5 L o) od S 5 sl
St o o o Ll Bl I b (5 lslias 8
SOl (8lg e b okl dlone S gy Ol oo Ol LLSSI 33
30l 1y (Ap 30 Ve N0 Y ) odd S 5 sy

Yo U g sad 53 39 s Sl inal CL Aoy oL
ol bl e b OT duslin 5 pulid 3L gy 4 oo
aS 515 Ol (Ao yad Ve O Y ) odd oS 5 Sl el
o33 FIFFEF/AN 03 5doen 53 Ao j3 0 0l LS 5 5L
Sl A/FOEF/YV 05 gums 53 Lo ys V0 olld S 5 sl
oS 5 Ll 5 YAYEY /A 03 5dmen 3 dooys 10 ok LS 3
LIS n s FIAYEVE/FF 05 gdome j5 do 5 Y0 ol
IP\E N IS RRPY. U UL g R | EURVESPSYS o
(o33 V0 (Y ol oS 5 Sl 5 gadly Ik b (g lsline
Ll gl litie b (g laline Ui

(815 e L o aboun O gl Ol 5n Olon (Soes
Al odalive ods LS 5

Yo pLIE la ahsai 5o 0 g go Sy S3L Aoy oL
ol (mdly e L OT sl 5 i 5L g 4 deo o
Ceal OT 51 (ST (Ao 30 N+ N0 (Y1) 0ds LS 5 Sy
Ao )30 edd (S § Ty 3L Loy Y WIS Ol oS
Loyn Ve ol oS 5 b o s Y/YYEF/FF o3 gdoes o
03 ey W0 ol ST 5 L VNV EY/NF o5 gdmes s
039 53 Lo yd Yo ol S 5 3l o F/YVEV/YY 63 5uoes
lad 53 Ao ys ¥ WIS Ol e s e Y/VPEY/NY

.~U)|J u";‘) )\-\.3.» Lv ngbl.'” Q)L&J ol g_,._:sj L;Lh\"_db

\Y4A ,:7 K :\:J."-‘(-}J o)Ls.:v gr.h.br.;.h JLN

455 i 55 15 me el Olpim P<e/dlde
Lol deloes (sladoys a5 by o (gla 0305 0T o sMe i
ot s b 05T Sl el U 53 il slado s
.5 4. s (correlation coefficient)

B 48l

3 Sl S3L okl o Glado s o (G)LT dwlis s
) DL bl (238 Y prams Lot oS 5 Sy
Sy Ll o 0315 QLS Y ) (sl Jod= s WU
0 gad 33 352 ga Sl gl Lol sy ki 3y 0 5 odal
e L 0T acslie 5 (wlis CL g5 4 ) OUS 6l
0L (daoyad Ve N0 (Y0 ) odds oS 5 Ol il 3L 21
O dad) OLS olls S 5 b b Ol ghetasl and) O jas 45 515
23 o oS 5 sl ey FIVIEY/VY 03 5dome 55 Lo )5
odd S 5 8L N/ PNV /PO 6 gudmes 5 doyn VOIS
Yooods oS 5 ol 5 WV EA/AY 03 5doue 53 s ys O
e e W/ PENY/VO 05 gdoes 53 Aoy

52 Ol il acadd Ol £ 050 5T (6515 (ime pela ol
S L g lsline 1o Dslis ods oS 5 gla il oled
Ao Ol 30 Olio (Smned g o (s 1 i o0 15 s
513 OLis ods oS 5 Sl 3L Bl ldia b Ol sl
ol dumles Lo )3 Glome b 3L bl Lo s i1l L oS
) 03 Sy Ll 53 eleT ey s L3053 5
O odd oS 5 S gy Ol e 45 el OT 31 (ST ¢ guzes
Voodld oS 5 Eobl cdes s VANEY/NY 03 guoes 53 Ao s
oy 10 o S 5 il AOAENV/AY o3 5uous 53 Aoy

93 deys Yool g_,._:fj &L:j VW/OYEA/$4 03 gdows 3


http://dx.doi.org/10.18502/tbj.v18i2.1264 
https://tbj.ssu.ac.ir/article-1-2515-en.html

[ Downloaded from tbj.ssu.ac.ir on 2025-12-11 ]

[ DOI: 10.18502/thj.v18i2.1264 |

L

ol)lg,ys}:\}’ B3le ol

U 5 o) LS 53 s oS5 Ol il (S o 8 5 1505 ST 00T s ) s

Smad 5 e (e o
sols
Ssbine i Soslis s
o Shsline e ol W
Ssbes b Ooslis CYE
Ssbes b Ooslis ¥
A Slabias b &gl /%Y
Ssbas b Ooslis +/OA
sbie &gl e
sbie &gl e
N0 Ssbie b Soslis AN
Ssbine b S slis A
sbis &gl e
sbas & 5lis e

lotie

to,leT

—+/FA
V/OA
VXYY

—1 /0

—v /b

YN

—YV/YY

—F/54

—V/#A

—V/IAP

-14/:4

—F/¥

Sl

Y/VY
VV/F0
4/4v
YO
¥/aA
/vy
V/44
VF/FF
Y/FY
Y/FY
Y/A?

ARVAR

2 oSl

W/
¥/¥¥
%o
Y/AY
F/AY
¥/44
o/08
/W

/vy

Slsliae '/'bchﬁ); s lalma 0 /0 c]a..-)

s S 5 2

Loysd
EWSTAE
BRI
EWRAL

RW-REYA
EWSTAR
NWRTRTA
Loy Y

RWREYA
Loy Ve
NWRTRTA

u\.«’)b\"

wugjdugJ:ch;j@ﬁ@qﬂ)é‘@yd{itu‘}n)‘\-cﬁb"J)Jo-

Sad o 5 o3 gme o ToyLeT e
ofes -5/%%

OV /e /O
¥iid AT

LAV -\/AY

Y oY -Y/VA
aes V4

aes —5/00

aes —YV/5

D < IVY Vind
YO —Y/ay

faes —$/A

e —V/A

\Y4A }:5 K J‘:J."-c(r)A n)wgrhu\a;:& JLN

Sre O
Y/AY
ARVANY
Wia
/Yy
¥/¥f
Y/\$
\Zn
Y/\Y
V/¥A
/0
ZIYA

AYY

M)Jwﬁ;miﬂ:.a

V4N

AJOA

Yo

ALZAIN

Y/YY

/Y

/AN

Y/\®

/64

o/\0

O/FF

o/Y0

ki oS 5 3
EWREYA
Loys Ve
Loy V0
Loys ¥
EWREYA
RW SR
Ao y3\0
R SR
Loy 0
RW SR
Ao y3\0

Lo yaY e

J games

Y HUE

do )y

Aty

do )y

Yol s

Lo s

A LR L

Loy

Jlabas v/00 cla.w): s ylslme 2/ C]a.u)s sese


http://dx.doi.org/10.18502/tbj.v18i2.1264 
https://tbj.ssu.ac.ir/article-1-2515-en.html

[ Downloaded from tbj.ssu.ac.ir on 2025-12-11 ]

[ DOI: 10.18502/thj.v18i2.1264 |

el II_!_!_“

...);(‘@»o\,s,:,wl,;My__),'l;u,:bL;u;nél{wfuaé:;,awuawyﬂ&b,l

Sl U (g lsline Dol oy Yo 510 V0 Oljee 5 2815
o33 Ol e Olon (S o o iy oo )3 8l
Csly adly Hlade b o yn 40 WIS 55 old dnloes G gy
W Jl3bine (5 e 0k S 5 Sy
S5 4o 9 S

5 O giial) Sloms e Gla SOl oS el aslles ol 5o
Ll 2 s 02,57 15 3 e S 5 (o ey
I3 g 353 () s> Sl 5 (4 LS ol
Sl o e 3 S el (IS sl 5 8
Calizes sladsys 53 aad) OLS 3 odd oS 5 Ol gl
Shyls omls oy L (s yn Yo 510 V0 d) anlllas 5540
S L mlid C3L 09031 5 ol 0355 (613 siae 3D
o) o3 el Bl Jlgial p3lae oS e i 4 o
53 5T WIS s m 53l 03 288 U g
Cobdeo )3 Ve 50 ol yade 5 55 bl Sl O g T
Sl a5 s Ldsl oo o)LS (6l)ls os LSl Sl el
b Aoy Yr V05V ialie 53 el OLS 5550 53 S gy
3050 3 Lal s (glalid W6 (ooST & e ol d S 5
aﬂ%gjsbw)bﬂ(\.\s&.n):w)b*' sY WU
Ol (oo comlol ol ool 0355 (6,5 0311 b6 anlllan 3 o
Sl oelin slomn Gl Sk oLis, 48T 25 8w
a2 S Sl oslial S Sl e st (oS jadeds
e ) D 503 Dliis A (o Jgaze 53 ¢ e
O PRI PERVA § ST IV | P S AR WP P g N

03,5 & S5 S 5 oVt o g e b 28 S

\Y4A ,:7 K :\:J."-‘(-}J o)Ls.:v gr.h.br.;.h JLN

IS Ol Ole  Stcar b i 4 4 5 b i o
odd oS 5 sy bl mdlg Hlie L G gy Ao Y
AL god laline Lol Cota (B ¢ V2 VO (Y0

AR R P T P R S SR B3]
Sl (mly e b OT sl 5 (culid 5L g5 4 des s
S 515 Ol (Ao 3 0 ¢ Vv A0 (Y0 odd oS 5l gl
o3 0 okl oS 5 Ol el 3L L oy 4 WU Ol e
Loyn Vool S 5 b o s F/HALY/FY 63 5o o
23 do ;3 W0 s ST 5 sl BO/DAEY/FY 63 5dmes 55
03 9dms 53 e ;3 Yo ol LS 5 3L g Y/VVEY/AP 05 5o
b L s 4wl Ol e i e 4/VYEY /N4
L olslins o Ooglas o yn Ve 50 0l S 5 Sl it
L slsline Sl o ys Yo o) 0 uslie 3 5 oadly lkie
Q‘ﬁo\_f@gﬁﬂﬁﬁ.&)b@éb)‘.&a
(il Sl (mly e bt o 80 Wl 55 O g
s Hl3bae (J9 e () VO (Yr) ods LS 5
VA Gla a0 533 5 g0 Ly Sl A3 o
Sl mly e b OT i 5 (culid 5L g5 4 de s
Ol e a5 515 OLid (A y3 0 ¢V VO Y ) ol LS 5 Sy
e 3ol S 5 awn Sl L s)sdr LU
23y Vs (oS 5 Bk (s s O/0AEV/YA 63 s
03 9d e 55 L33 V0 ol S 5 3L B/ VOEH/DY 63 gdes
03 9d e y3 Ao yn Vo ol i S 5 sl 5 O/FFEF/YA
ol Loy 8 LIS Ol s e O/YOEA/NY

)\-\.5.» Lv ng\bl.buj:& o,u: Loy O ol g_,._..fjg:,.wﬁ


http://dx.doi.org/10.18502/tbj.v18i2.1264 
https://tbj.ssu.ac.ir/article-1-2515-en.html

[ Downloaded from tbj.ssu.ac.ir on 2025-12-11 ]

[ DOI: 10.18502/thj.v18i2.1264 |

L

Qb&uﬁ}ﬂ}’ B3le ol

0 5y Y/ /D sl i S sla 4 ped (gl andllan,s (YF)
S8 L5l 3ssm (5335 3l se e Sl (ALS 3150 A
el Sletgy el s S 3yl 1 egdle (YO) s £
ol o3litl 13 g Sl e Sl g (bt Sn
Li L5l L g o y3) e 5 Y/ N /O adllae oyl 3 45T ol

AY9) Adosls jadeis odd Lol sladoys gy pllg
Sl oS bl sl BL s slas GIUT 1 addlas ol s
abas BT s eslinal 258 OV gams 5 Sl b sla
e 53 Sl gla wmale Olje G 1 55 (B bl
ol 15 ol 55 s Sl 51 ka5 (W) 8 em 1 i
S8 S len (65l 5 Sl i ) 5 45T Sl ok
Sl 3L s 5 s ealitel o Lo st gias| Siole3T
Li 6, ol OV T iy 5 OV Kke ssb
(D3 ot ooy ALE 3L 8 D OIS (Ol g
Lk i 53 b3 8 sdalin oo Cib 5 Josee Slas!
Vo5l ST Al L Oln 5 o3 00 51 i OT Ol
&S ame Gk y js &S Cudl= s il edalin Lo s
semy bl 4 dd el Leseids (¢ e Sl Sl Ol e
C3L g o Ly ple 4 ol R B9 a8 5 Ol il
A3 (ISl amale 3l (YA) L3 K5 edali ol (6 jhe
A b e eeld 8L Ll b s s Sl sl
s Olgy (BLslas GIT ol pen 4 iy onl 5 <8 8
Sl b Cil Sa S o polie e sl slazel L6
wdlas 53.(YQ) Sl oks i) S 288 sla 35T 5 o
Sloma s S8 3 gy (iS4 5ol Wl 3L Ay, Sl

L&M)b dod )y 4.0.2.‘ ULS) U.,Ulf L Qﬂﬁjd\fﬁaﬂ‘

\Y4A }:5 K J‘:J,"-c(r)A n)wgrhu\a;:& JLN

(1)) s plon
bt DlaleT 5 s 3L slesin, S0 (s anlllan 5o
Jgmamen Y8 53 3 5 g0 Ol gl Sldie bl 5 Lasets 5 )l
YY) Bl a e g () p e

S ot 55 mlid Cb 05T ST T 5 e
3 e el (8 sl o575 55 Slome b sla il
b 03 Sl Vol il el s Syl gl ey sT
Sl 03 o 55 Bl T 4t sz 05T 3
Bl 3 sy Jooy Sy 2550 53 4 255 (0 0T Glezstle
33 Sl 03 5 3 gginn g 53w OF Ozl 53 Olgl 5 s >
Lol 53 d(0¥40) OLSen 5 (63501 o 55 4 (gl anlllas
b S By bes S Ea cb S s o el oS
S S Sl s ) & A esls O 8 8 D s
Sl 033 bt 5 J8 03 8 ¢ o St S 55 o 3L
Olej 53 (o bl a8 wilos Al ol 51 30 Yl oS
Jodon 53 (onlid CL glgola3T (6 1 Ll (65l o3leT
()l 0355 adeds L6 535 0l Jo Jsb £

23 5leme b gls il (oS jase i5 e 5o Olalles
3dme ol L 0 a3T Sl eslizal b (258 (sla 03,57 8
Slammmn (oS et 53 (lid S5L gy S )
by o3, S cob S 53 Sl b 5l 5 ALS
sladis s & sls olas (Y410) o, 5 Sadeghinezhad
o ‘aﬁgapddtoutﬁ@}fﬁauu;m&ss
ol 3l b3 g od bgliee O1uKins g Lo ys Yo 510
G0 Olme g (lid SSL G5 ) ply cdls Calas


http://dx.doi.org/10.18502/tbj.v18i2.1264 
https://tbj.ssu.ac.ir/article-1-2515-en.html

[ Downloaded from tbj.ssu.ac.ir on 2025-12-11 ]

[ DOI: 10.18502/thj.v18i2.1264 |

20 II_!_!_“

...);(‘@»o\,s,:,wl,;My__),'l;u,:bL;u;nél{wfuaé:;,awuawyﬂ&b,l

) s sl 0 8 (NS A g e (g i
S sl Sl p s 35 o3 YA 0L
Slolp e do s VY e 5 Sy {‘J"':i‘ Ol o
03 3 o y3 B8V plUST Ky 5 I s ojim | pam
(F) ds osls Lasis alE sls C5L b & ges duoys Voo
5 jen Gsei FF Ol Okl 53 (1Y) O, 5 dals
sems 5I L Ca S dos P 5T ool ano Ay
4 Og¥snp 53 b S Sl 4y (ST Sbma s gl il
O 658 ) gleed 5 (wld 3L Gy, o
SVTOV 48" isls 513 09031 5590 (O3S 5 il (oS gocken
Fr 6 8 an Gl Ao s YFA 5 Ao 3 ¥ § s Gl Gsel
Dy hl 5§ Sy Koy e S bl Ao
b osls el e e S35 O A S 5 e Ol
72 3L hls & 5 e s wpas aallle o) 3 s
S ook Olg a5 5l Loy s b C3L A6 5 Sl
oy el AL (gobalae Nl OIS 5
5 malin S e 53 Sloma b gla 3L gy Sl ) gles
33 (Yo A) O 5 gl (Y1) L5l aseis Ll )8
olis 3L 0031 syse 1y Bl Sla L, it Kl
51> 13 T Ol 6,8 o5l 5 (55l ke Slen
Gl Sl 5 Ll jesis 1) Sl ol S el Aoy
s (A Sl (S sl WP Wl
23 (V) s S odalin |y Gy 9 99,28 (o 2 ¢ o
2 KT 53 (YrA) OLKen 5 Osmnl 51 polie anfllas
oS len lid 3L 0505T S en Ly e )

3 sl Lo ys 4T Lsls el T Ol 6,8 o310 5 o 53!

\Y4A ,:7 K :\:J."-‘(-}J o)Ls.:v gr.h.br.;.h JLN

s 03,513 5o Slaa Slame b gla Z3L sy el 03
31 eslizal b Calins Slidod 3 o3 &)l 5 b 288
L g oS ol anlllae 3 ol os 31 S wlid 3L O gasT
Sl U G B0 gsy p (VFVE) 0L 5 S
o 3 4 5a5 G 53 b plonil G5 s Bg) 4 o
35 (0 A odalie (G by 35 4505 &S 53 5 Bl
u,?rt?.;\mmobmj@s,b}ssdﬁm&w
53 Ol 3L candl LS 5 (Jpame 5 en 4503 V0 5l
b e ple 3 5 b 1S Jsens 8 s sa an
Sy s Al man (M) i odalie Sl b dL &S
Slaole3T 1 eslizal L 1) Lgw 8L 395 (WWAY)
V) s S 18 damie ol 8 s s 05 s
Cin gy Y e\ YAl s 0L 5 0L,
D5k Ol 53 o> Syl 288 (slgasysT 3 Gl
bs wgas 3 (F 2 03 5 L0313 (g5 sten O505T 3550 1)
a1y aeSls 5 Congy sl o 8 Bl oke (Ol (sl
S gl asdllas j5 (F) Lol LaseiS jlme s slgnl Olge
VY' oy WA Jle Sl 5o 0S5 o b bu g
oLl S e w55 S e 5l edd agh LIS 5 e s 450
Loy AFIY 55 AlSCul alas (s plout G5 gt 0 505T
w3k s wges 5l o )3 VA 55 5 Sils 55 5 s 45 905
B alae ghyls b & ga 3 doy VA/Y Ol g s S odaliee
Bl Ol 5 g pae b Gsa 5 Ays AF/Y 55 5 03
Sl UL O el b 45505 o3 OV/F 53 imen i 2L,
odss sls Oz 5 diad 3L W & gad 1 o ys YV 5 Ul

(5T g0 b la L 1S a sl sl 5Ll


http://dx.doi.org/10.18502/tbj.v18i2.1264 
https://tbj.ssu.ac.ir/article-1-2515-en.html

[ Downloaded from tbj.ssu.ac.ir on 2025-12-11 ]

[ DOI: 10.18502/thj.v18i2.1264 |

L

Qb&»}»}:\}’ B3le ol

a3l g g Sl 5 Oes O (g il
V) s ol s L

L SSSS 1S s (e OLE G ol s (IS gl
N T NP SERC S -T - TRC CRC PRt
=S S s nl Ll o> Sl g el 25 S
03,81 2 5l 5 Smly pli (gla 03,57 5 55 (G2l sla ZdL
S i OT oMo il 03y (285 0> Dl - gl
4 e O Conglie s a0 (s gy 0L s e 5 o O iz
el 030 s O i L (5l 03T 1 e

b Sl

88 a oS Lyls o oMol e oyl e ol OB A 5
23l 3 g g mdlie sl

EILSECE R o)

5 B Wl 03 S (b Gaiss opl y3 1y b &S LS Al

o f o

References

(S Ba,e sl Sl dsls jasis |y S Cal
Ol sl 5 g o ¢ AE slsn (g 3L Jaoms s
Y 031y s 5SSl K30 35 e 5 i3S skl |

(YA D315 adeis 8 e 4 gas
Sl e sla 3l 542 5 1AVA Ul s 01, 5 Julini
231y Dg b 5 e adS (Ol (S gyt LSl Sl g
53 (FF) 53305 5158 e i 288 (glo 03,57 5
0SS 31 (63,050 (VAAY) 01, 180ea 5 Julini s o
(s Ao o5 g odas dSbe jlma b g O gllael la <=|.u\
5 oS 35T s (sl o&iws (I (5L sl odie
RS (lid S3L s g, Sl eslaal L, (o2 3L
s s g oS Kos andllae o5 s . (F) Wisls
SV a3l 45 god oy A plail VYA JLa s RIFIEONY
S e 50y S DS e S ol (28 S

e b Gll jguam S 258 515 aalllan 3 ) g Sl s

1-McNeill SH. Inclusion of red meat in healthful dietary patterns. Meat science.2014; 98(3):452-60.

2-Binnie MA, Barlow K, Johnson V, Harrison C. Red meats: time for a paradigm shift in dietary

advice. Meat science.2014; 98(3):445-51.

3-Rokni N. Science & Technology of Meat. 5nd ed. Iran: University of Tehran Press.

2006.[Persian]

4-Rohrmann S, Linseisen J. Processed meat: the real villain?. Proceedings of the Nutrition Society.

2015;1-9.

5-Jahed Khaniki GHR, Rokni N. Histological study of unpermitted tissues in heated meat products

by using of Masson’s trichrome stain. Pajouhesh & Sazandegi.2005; 73: 96-102.[Persian]

6- Rezaian M, Rokni N. Histological study of meat products heated of Mazandaran province.

Pajouhesh & Sazandegi. 2001; 54: 61-3.[Persian]

\Y4A }:5 K J‘JJ,"-c(r)A n)wgr.hu\a;:& de


http://dx.doi.org/10.18502/tbj.v18i2.1264 
https://tbj.ssu.ac.ir/article-1-2515-en.html

[ Downloaded from tbj.ssu.ac.ir on 2025-12-11 ]

[ DOI: 10.18502/thj.v18i2.1264 |

la% II__.__!_“

7-Kavousi Nejad M, Fazlara A, Morowati H. Detection of unauthorized tissue in hamburger with
histological method. Proceeding of the 15 th Congress of Veterinary of Iran: 2008: 26-8.

8-Georgier L, Vitanov S.Adulteration of mince and sausages. Khranitelana Promish Lenost
.Bulgarial.995;44(1):15-16.

9-Disbrey DB, Ruck JH. Histological laboratory methods.UK, London Livingstone.2000;15-46.
10-Ballin NZ. Authentication of meat and meat products. Meat Science.2010; 86:577-587.
11-Kamkar A, Rokni N, Bokaei S, Hoseini H.Determination of Hydroxyproline as Measur of
Collagen Content in Meat Product by Colorimetric Method. Journal of Veterinary Research.2005;
60(1):25-30.[Persian]

12-Hsieh YHP, Woodward BB, Ho SH. Detection of species substitution in raw and cooked meats
using immunoassays. Journal of Food Protection.1995; 58: 555-9.

13-Kesmen Z, Sahin F, Yetim H.PCR assay for the identification of animal species in cooked
sausages. Meat Science. 2007; 77: 649-53.

14-Macedo Silva A, Barbosa SFC, Alkmin MGA,Vaz AJ, Shimokomaki M,Tenuta-Filho AA.
Hamburger meat identification by dot-ELISA. Meat Science. 2000; 56: 189-92.

15-Rao Q, Hsieh YHP. Evaluation of a commercial lateral flow feed test for rapid detection of beef
and sheep content in raw and cooked meats. Meat Science. 2007;76:489-94.

16-Rodriguez MA, Garcia T, Gonzalez |, Asensio L, Hernandez PE, Martin R. PCR identification
of beef, sheep, goat, and pork in raw and heat-treated meat mixtures. Journal of Food Protection.
2004; 67:172-7.

17-Colgrave ML, Allingham PG, Jones A.Hydroxyproline quantification for the estimation of
collagen in tissue wusing multiple reaction monitoring mass spectrometry.Journal of
Chromatography.2008;1212:150-3.

18-Banks WJ. Applied veterinary histology. UK: Mosby-Year Book; 1993: 163-8.

19-Fekri M, Hosseini H, Eskandari S, Jahed GH. Adib-Moradi M. Histological study of sausages in
point of unpermitted edible tissues assessment and its relationship to collage and hydroxyprolin of
product. Iranian Journal of Nutrition Sciences & Food Technology.2013;41(10):107-16.[Persian]
20-AbbasyFasarani M, Hosseini H, Jahed-Khaniki GR, Adibmoradi M, Eskandari S. Histological

study of industrial hamburgers containing 30 and 60 percent meat for presence of unpermitted

VWA 5 5305 Sipss osledi oo Ju 35 Cbldg C}Ua s gede dalale g3


http://dx.doi.org/10.18502/tbj.v18i2.1264 
https://tbj.ssu.ac.ir/article-1-2515-en.html

[ Downloaded from tbj.ssu.ac.ir on 2025-12-11 ]

[ DOI: 10.18502/thj.v18i2.1264 |

L

Qb&»}»}:\}’ B3le ol

edible tissues and correlation of this factor to meat connective tissue chemical indices. lranian
Journal of Nutrition Sciences & Food Technology.2013;7(5):311-18.[Persian]

21-Tremlova B, Starha P. Histometric evaluation of meat products-determination of size and
number of objects. Czech journal of food sciences. 2002; 20(5):175-80.

22-Rencova E. editor. Microscopic method and image analysis of starch in food. Proceeding of the
V11 th Symposium of zouny research wolker. 2007.

23-1zadi F, Sadeghinezhad J, Hajimohammadi B, Sheybani M.Evaluation of sensitivity of
histological examination in qualitative and quantitative detection of mixing avian skin and Adipose
tissues fraud in minced meat.Journal of health Ardabil University of medical science. 2016;
7(4):386-94.[Persian]

24-Sadeghinezhad J,Hajimohammadi B,lzadi F,Yarmahmoudi F,Latorre R.Evaluation of the
Morphologic Method for the Detection of Animal and Herbal Content in Minced Meat. Czech
journal of food science. 2015; 33(6):564-9.[Persian]

25-Pospiech M, Tremlova B,Rencova E, Randulova Z.Immunohistochemical detection of soya
protein  Optimisation and verification of the method. Czech Journal of Food
Sciences.2009;27(1):11-9.

26-Tremlova B, Starha P.Histometric evaluation of meat products: Determination of area and
comparison of results obtained by histology and chemistry. Czech Journal of Food Sciences.2003;
21(3):101-6.

27-Prayson BE,McMahon JT,Prayson RA.Applying morphologic techniques to evaluate hotdogs;
what is in the hotdogs we eat? Annals of Diagnostic Pathology.USA.2008; 12(6): 98-102.
28-Prayson B, McMahon JT, Prayson RA. Fast food hamburgers: what are we really eating? Annals
of Diagnostic Pathology.USA. 2008; 12(6):406-9.

29-Ghisleni G, Stella S, Radaelli E, Mattiello S, Scanziani E. Qualitative evaluation of tortellini
meat filling by histology and image analysis. International Journal of Food Science and
Technology.2010; 45:267-8

30-Rokni N, Rezaian M, Dayani Dardashti A. Histological histometrical study of different heated
sausages.Journal of Veterinary Medicine.Tehran University.1997;52(1):95-103.[Persian]

WAA 5 5 0ls Fep s opladipadons Jlu 35 Cbldg C}Ua s gede dalale g3


http://dx.doi.org/10.18502/tbj.v18i2.1264 
https://tbj.ssu.ac.ir/article-1-2515-en.html

[ Downloaded from tbj.ssu.ac.ir on 2025-12-11 ]

[ DOI: 10.18502/thj.v18i2.1264 |

74 II__.__!_“

...);(‘Cfo\,s,;.”l,;My__))'l;..a,:béuapgw,awuawﬁﬂ&b,l

31-Rokni N, Rezaian M, Noori N, Ebrahimpoor F. Detection of unauthorized tissue in some of
cured meat products of Tehran with histological method. Pajouhesh&Sazandegi.2004;17(4):2-
5.[Persain]

32-Jahed-Khaniki GR, Rokni N.Histological detection of soya in freezing raw hamburger of Iran.
Pajouhesh & Sazandegi.2004; 62(1):71-75.[Persain]

33- Shariatifar N, Sadeghi E, Khazaei M, Almasi A, Bohlouli Oskoii S, Tahvilian R. Recognition of
Illegal Tissues in the Meat Products from Kermanshah Supply Centers during the years 2009-2010.
Ofogh-e-Danesh; Journal of Gonabad University of Medical Sciences.2011;17(2):2-4.[Persian]
34-Julini M, Parisi E, Chicco G. Histological aspects of commercial frauds in sausage
manufacture.Annali delta facolta di medicina veterinaria di Tomio.1979;26:231-44.

35-Julini M, Parisi E,Minopulos S.Histological aspects of commercial frauds in relation to sausage
products.Annali delta facolta di medicina veterinaria di Tomio.1982;26:231-44

36-Latorre  R,Sadeghinezhad J,Hajimohammadi B,lzadi F,Sheibani MT.Application of
Morphological Method for Detection of Unauthorized Tissues in Processed Meat Products. Journal

of Food Quality and Hazards Control. 2015; 2: 71-4.

VWA 5 5305 Sipss osledi oo Ju 35 Cbldg C}Ua s gede dalale g3


http://dx.doi.org/10.18502/tbj.v18i2.1264 
https://tbj.ssu.ac.ir/article-1-2515-en.html
http://www.tcpdf.org

