[ Downloaded from nsft.sbmu.ac.ir on 2025-07-21 ]

olnl 2188 glvo g 4045 pole aloxo
AB-Ver colmino ATAR sl ¥ o lods (o 35 Jlu

ooliiwl b sixiuo dod) OLS £lgl oy 50 00l Ledl 30,8 CllgS o5 oyl 3o (6l a0
w5, 005 b gy L 30,8 ygolo w598 buud i b ooty 3G
\5‘5) JEXYPY ‘rb.:.yo Solas ‘YGJJM shrwle “6);?.:..;:.& dogare
U')"' ‘u‘)&‘ “G‘L' Q'j Kasls «lisims 9 ijlc ‘U’_i.u;..ala 4.|L| l°5'l'° 9 sa.a;u saslisle wld.&,; 05;—\

motalebi@ifro.ir : SKig xS oy .l (a5 ool Ol olKitils (Bl g pole ¢ Sibyrals sy pole 5 cmass saSiils Culags 03,5 ¢ Jokus 00 gs =Y

Oyl IR i Ay (S pole olKils ()5S L3 wlio 5 sladas Sl gl ( olé mlio g 43 psle 0aStils ( olde wlio g psle bjg0l 05,5 -V

AN IYE 2oy gu,ls ANV wzély o 5,6

odS>

ke 4

35S e lyie 4 sed bsS oS byl abbige (h55 sleesysTd glgl ladib 5l (S asd) OLS 1 g Al
w; LSJ LSJL’))‘ 6‘)—’ rn)y (5")[5 GA.MJ; 6&00)5")5 CJL..LQ.’ G’lMJL.MJ )in) 6Lbu~\5) | C«....c.b‘ )jl> )LA.A'AJ o.))gyl).é Q"‘ Lg)b.fw
4598 ot (i b g 5l ool b 58 SedsS (008 (e (i Lol (g adlllas (pl Ban 1 pled 03,5158 0 58
Al se ded) LS 3 (oS siagaS LSS5 ol pon 4y (FTIR) o3 gole

5 Gyl as e mhu jl Golite glog pb Aw jl je )8 g ws s Ar g Ve gols o dedl OLS slodises ddgigy g Mge
Jiine olfagle;] 4 demin &ygo 4 baaiges plad (Uges T8 logorma) Wil angs 285 03,51,% 4l 5,0 o llivl dgayd slodiges
8,5 15 Julos 5 43355 3,50 SIMCA 9 PLS-DA PCA (1S egeS sla b, 5l eoliiul b FTIR (slaosls .ays,5

oS ols olas (R? =+/2999) YU (s oo b oo yi0geS (sla 39, 55 9 (Multiple Linear Regression) MLR g, b saidly
2309y Budaiel ez 50 0ul ledl 50,8 CligS e b S ded) LS sladiged a0 Y (glgione

2 e B EsS oaS (lie (5T Ao sl S tageS slagis) b 58 (ol dyst bt (orie ik slaesls 5 IUT 36 5 Ao

308 Ogoble 4598 Jooud (i b i (i il (S yegeSt el GLS 3gual G 319

3aewl @le cFAYA o )lods 4 a by o o o laibul
o s L g S Pl slagls oah & a3 S
e alSiio dlge wlaw Lol jod casyo Ve J8las l50e @
Sl S sollws Al g jlowe (gadgy uzly yo a5
legun a0 g ady walizne JSil o pgae
&5_.4 3 Lboé)jijé )l 03; U"‘ ‘5..’....0 uyi.am 8‘9." o

Ddl o piin Aoy Ve B Ve 5l B rae 0,8 CuligS do)o
e sl it o) i 5] aed) OLS aSnl g g b
ez 0 0o Leol li e 5l K850 ,8 CllgS l eolaiul

dodio ©
5 Sy eaans LSS SlaS 5 gg 4 ar el b 4l OLS
GBS Bpan el az g 0)50 Lol 5 @ g5l ool
Lo Jailiwl Lolul bl e 555 (glaos,sl b gl
L ey cisS ol Livosjsl,3 cnl ol bS5 e o
Lo S poid Stz med 4 g 009 Sglite slans
CpieS L)) g Lad S 50 WooysT 8 cnl (A 5 (o8
ol o=l ablge ol Bl s (ol Jgaze SLblag
slaginly ;o bl g ()L Lot 44 950
B man do (p3lo pligebl g late a (rizen g 4 bog o
Jymame Cuodls 5 ol S5 51 os 51,8 isS ol (oS
58 T iyl bl aed) LS o Sh e ol


mailto:motalebi@ifro.ir
http://nsft.sbmu.ac.ir/article-1-2893-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-07-21 ]

u‘)mﬁdﬁ“"& dnw/ AA.QIULS t‘yl G ) ol ledl ).0)9 w;@.{ub.m d)l.\fw hYd

SgS (oS (2l o bty ple 0aisS JeeSS Wil oo
Al g gy Sl o Glsie 4 g 0ad pl glwes gl 3 50
ool 3,50 DY gaze by S bl slasls 5
B8 18
W gy golge o

el gioss ol ol sl 6,15 sladiges ags (sl
3ol digad (Bolai @50 s g g Lol Jge,8 5l oolinul L
9 plsl Gl b ad e v SleS e ngw 5 LaolRis )8
Sl (6B 308 S e 5 Ve slaao s bl aaiges
5 &y (Sglite ()l ol V) Fmio aad] LS Jpamms
J—iie ol alejl a0, Ll 8 50 deoie O )5
A azgi L (all) oluliul gloasses (rizrenans S
39 dezmin pls o) OLS o jlailin) Gllae 580 OloS 3
Lyl o y0 g4 alie laao,o b oiigS 03,91, 45,18
5 sxio Sladiges JS olaw) wd Jae oRisle;l 4 aslice
(g digad V7 o sl

slozsl @ olanlejl s yo Ly Ll yd o ladiges
WD Kot (o) sl 138 0lKiwss alnsgy s g 00
OSep sladiges alie leiins 5l (5510 aiged aslol )
ool 3l eolaiwl Ly Lavasges .o plosl )1, S5 as jo ool
S (ol by a STy g yshd ST 5 alerd
e hod omie b UL 6l leaiges (g5l oolel g
S Loy 0ol (- Sk dged b e B (90l 46
oslol (o8 &g 5 bslie p 57 Sy 3505 (KB ol
19 00l (6,50 sladsges )l ol glacib (V) ob
L gomn 5T gl Fee e BFee oM zge sus odgasma
@S e 23S 13 00liinl 890 (WS HegeS slaghs,
sLois, s MATLAB 2013 153l o, 5l asliiul Ly
partial least squares-) PLS-DA .S keg oS
soft independent ) SIMCA «(discriminative analysis
principle ) PCA 4 (modeling of class analogy
e el oy e g 4 5 (component analysis
5 (RY) ot oo L Jio 5 (gl S (sl ieie

Root Mean Square Error of Cross-) RMSECV

205 el g anolie ol lo 5 plxl (validation
u“tb“ [ ]

Job yo olaibivl aod) OLS sladiges ols ylid b
A5 Syeme yo il ) QA o iy V#0-cm” Z9o
" slagse sae 53 1) Sl e o i (ol (ladiged
e gulis ) Jgas jo assls Las YADY 4 VY Facm

StgS slom jlame e lacn Kol Sl eslitul b g Jgame
Sloen Soio al jo plalite gl 1) i LSl 50 3
LS &5 a5 990 oo (sl 03,513 0y e ol (S (o0
Liany 4l e ol (sl 4335 5 (8lage S L |
Sl - Son sloma it slacn Sola sl osliul Jds 4y
b ran lles 5 Jpamme lp 1y (b 5 29,500 O bl
—ilage sloJuS jo cplpl il ansls ol jon 45 caisS
S5 0)ls Joaze oz L fgizs Lbail (¥ game
a2l 5y Ol 5o S e LB (sl (LB 4z
ol gl i)l s @ (=8 (pBtalel sl b,
DY gazma jlog, S (il 30 (Bran 108 CbsS (oS (i
O-Y) ol casal >
leos j5l, 8 Bl |15, o Oyga and) OLS
Solgim; 9 keds b adel )5 sl Caws &jpar g (LbsT
o sl bl oLl 4y 00,5 o Ay A e el
VT ol 5l ooliul 268 (slos,sl b glsil 4y gy e
o ol iy g, aiile (g, laS Sl sllal
oyl 9 &0 OIS (oS 05i S slapladl (Jxbo (s
Sjlan sl 1y ol 5 ead e i g8 gl> 4,
59 9 LA 93809, Grali oS (e canlials Sl
s S oy plale pud sl 48> 5 i o JIS
2 |y abgiye sl Sy 2B ng sl b,
labyy ol SLdis LLalis clalbs, glsil .yl oo
Sas « (PCR) 5lasly (sl 60255 (sl 2Ty o ouliss iy
S bl 38 g 4 ie 05 @ 2lobid sl
o il Slalllas o azuliz ozl anslai |, o3¥ SIS
ez L e 03518 (o8 (i Slol 5 )l sl
@l 0SB (mansis sla s, sl eslaiwl Ly Jgame
Sg2g0 sB3gaS JJo 4 (F-F) el onls Jol> Jglats
(F3S (At Ghyy (8L 4 e L g 09> (nl 5o
el i o slil JB g 8,0 4y (49 e @
ont 2 Bod sl 5l Bae 2555 glaes 518
SIS ams g srico sloasd] LS )0 50,8 Sl oS
oliinl L 2l Jpazo 65105 iz b o] gLl oo
2 gl 498 has (i b laosls 1JUL )
S gLl il g0 (S yegaS slatg, b (FTIR)
aed) OLS bz o low pbaw l addllas cpl jo o)y
Sl (oS ciigd) 50,8 CligS Sy e 5 Ve (gl
R e e

ST ol pize =l oddlive Oiygo 10 i s g,


http://nsft.sbmu.ac.ir/article-1-2893-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-07-21 ]

qv WAR lisls oY 0)lod w3y Jlo eyl i mlio 5 4,355 psle aloo

&p FTIR (g, oLl 5 <d¥s RMSEC (lpe o390 ol
odimd lid Hloged jo LA 000 blas il oo aiged LI
b =l o (Predicted)  Jow lawgs ool ooty gl
Sgguinn dziliz .0l o (Measured)  s8ls ool (6,.5 o3l
0l (5 S o3lasl g Joe lawgs ond (o siiay bl Cul
Sl SRS Ly (VL (Sien 5 Gllail ey
FTIR 3, jLael socuSanl 55 o a5 (R = 0.9999)

Cesls gad ;0 508 ClisS (oS Oliee (i Lol gl

srio i) OLS sladises sl Score Plot (¥ jlsgas
3, laliwl adge 8 dad) LS 5 (0,8 ClogS ds,0 e 5 V)
aS yob led e o lid ) (0,8 CulgS wo 0 A0 5 V)
Voo (PCL PC2) Lol asdlgs 93 ggome s oo odline
S oo i 1) gl el lg 2oy

el ool dSl)) 508 g A g Ve slas o

FTIR (%5, (oi5u,liel Caz (ol oS o s ) Jou
S, e g Vo) 8 lailinl dge b g iaio ded) OLS sladiges iy
SIMCA 5, b (50,8 oS
RMSECV R?

dod) CLS aigel
5.97E-14 0.9999 <
5.03E-12 0.9999 il &g

Sl ledsge ln (ol I (omie 1 loged 5o

Vologd 339 a8 S BgS oy e 5 Ve o a il
odsl adge,d o lailwl ladises sl p guml S Siovio
o dod) OLS glgil 098 o cdmlive a5 jobs len ol
LS o aS ant sl YU s co o o laikinl alge 8 g

Samples/Scores Plot of Book1.xlsx

08

¥ Predicted 2
o
)
T

o
=
T

02

A .- 7 S S

021

¥ Measured 2

(o8 CudigS duoy0 A 5 Vo) sirino dod OLS gl IS sl simin Y 5l g0

Samples/Scores Plot of Book1.xlsx

T T

08

Y Predicted 3
o
o
T

o
=
T

021

o2l—L

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
1] T f ———————————————————————
I
I
|
0

¥ Measured 3

(o8 CudrgS duoyo A g Vo) o lasbiw] dlge 3 dedd OLS (gl dS sl civie Y Hlogd


http://nsft.sbmu.ac.ir/article-1-2893-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-07-21 ]

u\)Ko.m5‘_;)w Mya.uo/ wuw 8‘9;‘ G 3 )0 PR TR ).0)9 w;@.{u‘)m Lg)l.\fw A

Samples/Scores Plat of Book1.xlsx

T T T T T | T T T T
20+ e sy eww— i
e | TS iy b3
s | gy
15 — | a0
e ! Ros Industrial
B : ~o| A Authentic
- 7 | ———95% Confidence Level
/ : N
s 2 1
& s 7/ I N
= / | \
& |
a ,’ 1 \
R R Wohat-BEF A=~ i mm s e _EZQ'EQ'E..‘[UT.Z____‘L___
5 \ ! )
9 ) : .
s sl A a
] N | /
0 N | 7
N | //
o N : 2 7
», o
~ | L
S | e
151 - | ol i
. | o
Tmsa I PR AebT0
1| b i
1 1 | | | | 1 | | |
-5000 -4000 -3000 2000 -1000 0 1000 2000 3000 4000 5000
Scores on PC 1 (100.00%)

(o8 CisgS duoy0 e 5 Vo) o, lslicsl age,d dndl OLS g (o8 CulieS duop0 A+ g V) o ded) LS slaasges Score Plot .Y 1o god

039 CigS 0,0 Fr ol Sl yS e plp VIO jloxe d
Ol yo a8, LS 4 e e lacdl S olsl S s
(V) Doy Lmao)si)é
o Lol oS o Ve F o yo o), 4 Pascoal
SleMbl a5 wis )7 5,155 PCR — RFLP s, 5l eolaxwl b
&y).’aa)l ‘Su-uﬁf aé)s‘).é 0 )‘ Qo0 Y. G g jO 0920
6)912-5 Jaaze 0+ 510,50 Vo g 00l pdlel cojoli SubeS
L aS 009 CuligS calizes slaaisS 5 sl (sl by wons
ol B9 hg, )| solarul il u))LzA Jyare oz
ChgS Sladiss a1 ) plnil Sgpen g S p 08
Y Jlw Go)l5 50 (M) sl culin a8 L
P ellw Ty s Sl—vsas ol LSen 4 Lamyaa
5SS (oldgy Sl CligS B 5 g alisee gl
O39be 38 o (mi b g 5l el b Sy
A (V) ol oy Foo T (cm") 03535t 4O 30,8
e G (b YA Jlo o o, g Pilar Callao wgdle
boled Gl (&S 0 pite wiz S A (w2 & S)90
JL.ia._w 6‘ oéLo)m 41».;‘ 9 ‘SJLS.C 0‘94 uuf Eo (o
5 LBl Nlas S plse ar g oo 1) 093 38 4y jais
() 285 )23 in 9 i)l 0)9 S (o0 Joe w2y
oo soliul ;K0 yliiee lawss Goas by s, onl 4> )5
Sl 53 (e Gl (oS fogeS b (g S
9y ool Crl o)l ey (nl 5o 389 5 e S &

5 PLS-DA PCA sLays o)l o, om ay osSug yiSeos]
2y 5 4 G ol )0 ladiges aslllae g1, SIMCA

JUSCIOUCI JUNCOF IR B JWNEINT R SNV
sl Jyame oz b 05031 3550 sloos 518 50 (B
Bkl baiges JS 0o )0 Y 04 co odlive a5 jsb yles
g 00,0 Ve d i) OLS & b sldail o0 VY ) JelS
Jo—ame cowz b (00,0 Ve ded) OLS 5ldail wo o YY
pat doy0 YY) Gl Ladsged IS duo )0 £V 5 asils
poe 9o > YO g oo o Ve aadl CLS s by yo 3Lkl
W0 (Ao, 10 ded) OLS 5llail

Y%

B glais digel B il gl

o) CLS sladiges (Bras jo) CubsS (o8 Bldall (lie ¥ log0d
SIMCA s (ool 2 Jpame conzp b (Sio

(W TR
oyl s o Bl bl sle oS @l sle b,
a8 gam U og) o0 )15 4y cilidee lakone Jawgd (SLloS
5 ke (Jloe plse an a il e gLkl pas plubis
xS ped Agad TF ) 0 WYY Lo o oS
B 5o e s jo ClgS ao s e g Ve (gol>
leslawl b (Slhgs jlome e slacdl sl oslaiul 5w
Sdg LS e 0 48 aSe,S 5155 cwlibedl b,
8l ookl i «igS a0 ¥ gyl Lo


http://nsft.sbmu.ac.ir/article-1-2893-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-07-21 ]

13

WAR lisls oY 0)lod w3y Jlo eyl i mlio 5 4,355 psle aloo

L YA b o o) Ken g Sanjeewa ¢ Jlie ;ylgie 4 .l
s Non-targeted NIR 558 wg il slaosls 3l ool !
03,918 3 i (5l SiS 50d (o) 0 SIMCA g,
SIMCA o5, sl slis sl gmbs wssls 1,8 byl o590 1,
sboaiges 5l o jlulinl (fare SiS 10b @ 3158
3O Gdo Ve Covlis ol o aS el vae s
OF) 0 dwlowe Ll asdllas

b9y Gl ol s e ol ) ol bl
5 bl )3 S e S Lo s,y L (58 Sl
o dzgi b lel Jao (S5 sladiges 0 OLE L)
5 0 P PLSDA S PCA sla sy S 2,8
bl 5 mls Gds SIS pae 5 G55l 2,50 sladigas
LSIMCA e b badiges S5 el omia 45 00 s 5
S s A )08 s RMSEC (e (09 by 4 4295
CbS e oS plulid )3 aellS gy Ko s 4
305 oo Sleiiny 4l OLS 55 503
il e sty asl (Ll Jols allie ol il Fwlow
Iy e Glo,ud g el clie adlie ol Gy
sl ol zils Glaaxs g pole axly (551, 2L aeizxe
6ol 1y Lo iz ol alosil s aS ol =45 sodla

IEH RIPRVRY gt

e References

1. Institute of Standards and Industrial Research of Iran,
Frozen raw Kebab loghmeh —Specifications. ISIRI No.
6938. 2ed revision, Karaj: ISIRI; 2017 [in Persian].

2. Abbasy-Fasarani M HH, Jahed-Khaniki G, Adibmoradi
M, Eskandari S. Histological study of industrial
hamburgers containing 30 and 60 percent meat for
presence of unpermitted edible tissues and correlation of
this factor to meat connective tissue chemical indices.
Iran J Nutr Scis Food Tech 2013;7(5):311-318.

3. Hosseini H, Barazandegan Kh, Akhondzadeh A,
Shemshadi B, Tavakoli HR, Khaksar R. Determination
the kind of meat content of Patties marketed in Tehran in
1386. J Food Sci Tech 2009;6(3):95-100.

4. Jahed Khaniki GR, Rokni ND. Histological study of
unpermitted tissues in heated meat products by using of
Masson’s trichrome stain. Pajouhesh & Sazandegi 2006;
73:96-102.

5. Miller JN, Miller JC. Statistics and Chemometrics for
Analyitcal Chemistry. 4th edition. Translated by Seyed
Mehdi Golabi: Tabriz University. Press: 2011 [In
Persian].

6. Ding H, Xu R. Near-infrared spectroscopic technique for
detection of beef hamburger adulteration. J Agr Food
Chem 2000;48(6):2193-2198.

7. Lamyaa M. Discrimination of pork content in mixtures
with raw minced camel and buffalo meat using FTIR
spectroscopic technique. Int Food Res J 2013;20(3):1389-
1394,

2V A SOop et o b 9 Gl RMSEC (e

el 009y 5l Jow il slalas 1 aS Lols axllas
Jw ,o ol)LSen 4 Cristina Alamprese  a_sJlas z L L
ln g, kg g8 Liie oLulis g, Yo Y
2l om0 ) ccsls ccilan g sSmg yiSlgn
099 3L clde 4 PLS-DA 3 PCA (sl o, S9S Geios
£5Y 2L, SIMCA 35, L awslis ;o « RMSECV 5.0

S ao bl sl il badige S pled 1y |,
Hasan aalas ;0 45 ool §do ool w5 ol
oyt = = Yo VA Jlo ;o o), o Murat Velioglu
lsools 5 Il (gl oS ptag—aS g, 5l 55—
et o5 5 Al Offal (sladigas 358 55 (o255s S
et Sl 1AFY et a5 LPLS s, el Cewss
AV ad 2kl 5 Fge 56 PCA 5l Cdis ol5e
Sleassl Caws 4 @ b yols asdlas sloaidl juen
Sl olubs oY) Jlo ;s o), Sen 5 Ofelia asllas

50T o siiee o andllas o ls Cbllas ond &2 CuioS
L Mid — infrared spectroscopy ;| a_ol> sloca ls

o505 (Partial Least Square) PLS (s Lal g, 3l colaiul

4 1338 SIMCA by, (e s 35 ] o 4 Cand
Ly SIMCA g, 655 eilicn yob a5 (VF) ol e

00l )55 58 0 WY gante gy 0 g it plo

8. Pascoal A, Prado M, Castro J, Cepeda A, Barros-
Veldzquez J. Survey of authenticity of meat species in
food products subjected to different technological
processes, by means of PCR-RFLP analysis. Eur Food
Res Tech 2004;218(3):306-312.

9. Callao MP, Ruisanchez I. An overview of multivariate
qualitative methods for food fraud detection. Food
Control 2018;86:283-293.

10. Alamprese C, Casale M, Sinelli N, Lanteri S, Casiraghi
E. Detection of minced beef adulteration with turkey
meat by UV-Vis, NIR and MIR spectroscopy. LWT-
Food Sci Technol 2013;53(1):225-232.

11. Velioglu HM, Sezer B, Bilge G, Baytur SE, Boyaci IH.
Identification of offal adulteration in beef by laser
induced breakdown spectroscopy (LIBS). Meat sci
2018;138:28-33.

12. Meza-Méarquez OG, Gallardo-Velazquez T, Osorio-
Revilla G. Application of mid-infrared spectroscopy with
multivariate analysis and soft independent modeling of
class analogies (SIMCA) for the detection of adulterants
in minced beef. Meat Sci 2010;86(2):511-519.

13. Karunathilaka SR, Yakes BJ, He K, Chung JK, Mossoba
M. Non-targeted NIR spectroscopy and SIMCA
classification for commercial milk powder authentication:
A study using eleven potential adulterants. Heliyon
2018;4(9):1-23.


http://nsft.sbmu.ac.ir/article-1-2893-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-07-21 ]

Iranian Journal of Nutrition Sciences & Food Technology 100
Vol. 15, No. 2, Summer 2020

Authentication of Red Meat Quantities Reported on Labels of the Industrial Kebab Loghmeh
Using Analysis of Fourier Transform Infrared Data and Chemometric Methods

Ghazanfari M*, Motallebi A*?, Hosseini H®, Rokni N*

1- Department Of Hygiene, Science and Research Branch, Islamic Azad University, Tehran, Iran

2-*Corresponding author: professor, Department Of Hygiene, Science and Research Branch, Islamic Azad University, Tehran, Iran
Email: motalebi@ifro.ir

3- Dept. of Food Technology, Faculty of Nutrition and Food Technology, National Nutrition and Food Technology Research Institute,
Shahid Beheshti University of Medical Sciences, Tehran, Iran

Received 4 Oct, 2019 Accepted 16 Jan, 2020

Background and Objectives: Kebab loghmeh is one of the most popular meat products in Iran. Quantitative
assessment of the red meats is critical as the most important factor in authentication of this meat product. Other methods
of adulteration tracing do not include enough efficiency to quantitatively assess quantities of the red meats in final
products. Therefore, the objective of the current study was to quantitatively assess red meats in Kebab loghmeh samples
using Fourier transform infrared (FTIR) method and chemometric methods.

Materials & Methods: Samples of industrial Kebab loghmeh containing 70 and 90% of red meats from three various
brands were purchased from the local markets and standard formula samples were prepared in meat product factories
(total sample number of 36). All samples were transferred to the laboratory under cold conditions. Data from FTIR were
analyzed using PCA, PLS-DA and SIMCA methods as chemometric methods.

Results: Results of multiple linear regression and chemometric methods with high determination coefficient (R? =
0.9999) showed that 67% of the samples did not included information provided on the labels.

Conclusion: Analysis of FTIR data using chemometric methods is appropriate for the quantification of red meats in
kebab loghmeh samples.

Keywords: Kebab loghmeh, Chemometrics, Authentication, Adulteration, Fourier transform infrared
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