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Öz

Amaç:	Araştırma	online	satılan	taze	etlerin	bazı	kalite	niteliklerini	belirleye-

rek,	online	taze	et	satışına	ve	bu	alanda	alınması	gereken	önlemlere	dikkat	

çekmek	amacıyla	yapıldı.

Gereç	ve	Yöntem:	Numunelerin	pH	değerleri,	dijital	bir	pH	metre	ile	sıcaklık	

değerleri	 infrared	sensörle	çalışan	batırma	tipinde	bir	termometre	kullanı-

larak	 tespit	 edildi.	 Numunelerin	 renk	 değerleri	 Chromameter	 renk	 ölçüm	

cihazı	 ile	L*,	a*	ve	b*	renk	değerleri	ölçülerek	belirlendi.	Toplam	canlı	mik-

roorganizma	sayısı	Plate	Count	Agar	besi	yerinde,	koliform	bakteri	sayısı	Vi-

olet	Red	Bile	Agar	besi	yerinde,	Staphylococcus	spp.	sayısı	Egg	Yolk	Tellurite	

Emulsion	ilave	edilmiş	Baird	Parker	Agar	besi	yerinde	klasik	kültür	teknikleri	

kullanılarak	belirlendi.

Bulgular:	Online	ve	müşteri	olarak	satın	alınan	parça	et,	kuşbaşı	et	ve	kıy-

maların	 ortalama	pH	değerleri	 sırasıyla	 5,62/5,62,	 5,64/5,70	 ve	5,81/5,84	

olarak	belirlendi.	Online	ve	müşteri	olarak	satın	alınan	parça	et,	kuşbaşı	et	ve	

kıymaların	ortalama	sıcaklık	değerleri	sırasıyla	11.35/11.1°C,	11.26/11.7°C	

ve	12.07/12.7°C	olarak	belirlendi.	Online	ve	müşteri	olarak	satın	alınan	parça	

et,	kuşbaşı	et	ve	kıyma	numunelerinin	toplam	mezofilik	aerobik	bakteri	sayısı	

sırasıyla	5,69/5,09,	6,34/5,68	ve	7,01/6,36	log10	kob/g	olarak	belirlendi.	So-

ğuk	zincir	altında	online	olarak	satın	alınan	ve	soğuk	zincir	olmadan	müşteri	

olarak	satın	alınan	örneklerde	sıcaklık	değerleri	ve	mikrobiyolojik	sonuçlar	

benzerlik	göstermiştir.

Öneri:	 Elde	 edilen	 bulgular	 ışığında,	mevzuatın	 yeniden	düzenlenmesinde	

online	 etin	 sıcaklık	 değerleri,	 paketleme	 şekilleri	 ve	 sevkiyat	 koşullarının	

daha	fazla	öne	çıkması	gerektiği	düşünülmektedir.

Anahtar	kelimeler:	Denetim,	online	et,	soğuk	zincir.

Abstract

Aim:	 The	 research	was	 carried	 out	 to	 draw attention	 to	 online	 fresh	meat	

sales	and	the	precautions	to	be	taken	in	this	area	by	determining	some	quality	

characteristics	of	fresh	meat	sold	online.

Materials	 and	 Methods:	 The	 pH	 values	 of	 the	 samples	 were	 determined	

using	a	digital	pH	meter	and	the	temperature	values	were	determined	using	

an	 infrared	 sensor-operated	 immersion	 thermometer.	 The	 color	 values	 of	

the	 samples	were	determined	by	measuring	 the	L*,	 a*,	 and	b*	 color	 values	

with	 a	 Chromameter	 color	 measuring	 device.	 The	 total	 viable	 counts	 was	

determined	in	Plate	Count	Agar	medium,	coliform	bacteria	number	in	Violet	

Red	 Bile	 Agar	 medium,	 Staphylococcus	 spp.	 number	 in	 Baird	 Parker	 Agar	

medium	 supplemented	 with	 Egg	 Yolk	 Tellurite	 Emulsion	 using	 classical	

culture	techniques.

Results:	The	mean	pH	values	of	pieced,	cubed	and	minced	meat	purchased	

online	and	customers	were	respectively	5.62/5.62,	5.64/5.70,	and	5.81/5.84.	

The	average	temperature	values	of	pieced,	cubed,	and	minced	meat	purchased	

online	 and	 customers	 were	 respectively	 11.35/11.1°C,	 11.26/11.7°C,	 and	

12.07/12.7°C.	Total	viable	counts	of	pieced,	cubed,	and	minced	meat	purchased	

online	and	customers	were	respectively	determined	as	5.69/5.09,	6.34/5.68,	

and	7.01/6.36	 log10	 cfu/g.	Temperature	values	 and	microbiological	 results	

determined	 in	 both	 meat	 samples	 purchased	 online	 with	 cold	 chain	 and	

customers	without	cold	chain	were	similar.	

Conclusion:	In	light	of	the	results,	it	is	thought	that	the	temperature	values,	

packaging	 forms,	 and	 shipping	 conditions	 of	 online	 meat	 should	 be	 more	

prominent	in	the	reorganization	of	legislation.

Keywords:	Legislation,	online	meat,	cold	chain.
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Introduction

Raw	 red	 meat	 can	 be	 contaminated	 during	 storage	
and	 distribution.	 In	 case	 of	 non-compliance	 with	 the	
storage	 temperature,	 it	 creates	 an	 ideal	 environment	 for	
the	 colonization	 of	 many	 pathogenic	 and	 saprophytic	
microorganisms	 (Liu	 et	 al	 2019).	 Mainly	 saprophytic	
(e.g.,	 Pseudomonas,	 Acinetobacter,	 Aeromonas,	 Brochotrix	
thermopsphacta,	 Alteromonas	 putrafaciens,	 Lactobacillus	
spp.) (Aidani	 et	 al	 2014)	 and	 pathogenic	 microorganisms	
(e.g.,	 Salmonella	 Enteritidis,	 Salmonella	 Typhimurium, 
Listeria	 monocytogenes,	 Escherichia	 coli	 O157:H7, 
Staphylococcus	aureus) (Soyutemiz	2000,	Aidani	et	al	2014)	
that	 can	 contaminate	 fresh	 meat	 create	 potential	 risks	 in	
terms	of	product	quality	and	public	health.

In	recent	years,	consumers	have	been	demanding	fresh	meat	
and	meat	products	that	are	safe,	high	quality,	delicious,	and	
have	a	long	shelf	life.	In	line	with	consumer	demands,	various	
preservation	 methods	 are	 applied	 to	 preserve	 the	 quality	
characteristics	 of	meat	 and	 extend	 its	 shelf	 life	 (Aymerich	
et	 al	 2008).	 	 Besides	 these	 methods	 keeping	 the	 meat	 in	
the	 cold	 chain	 until	 it	 reaches	 the	 consumer	 is	 critical	 for	
meat	hygiene,	shelf	 life,	and	sensory	properties	(Ockerman	
and	 Basu	 2004)	 and	 thus,	 cold	 storage	 is	 reported	 to	 be	
effective	 in	reducing	risks	 to	 food	safety	(James	and	 James	
2009)	 by	 eliminating	 and	 suppressing	 many	 pathogenic	
microorganisms	that	threaten	public	health.

Today,	in	addition	to	the	changes	in	consumers'	preferences	
and	 expectations,	 innovations	 in	 the	 food	 sector	 and	 their	
effects	 on	 the	 global	 market	 attract	 the	 attention	 of	 the	
scientific	 world.	 In	 parallel	 with	 all	 these	 developments,	
foodstuffs	can	be	marketed	directly	to	consumers	within	or	
between	 countries	 via	 the	 internet	 as	 it	 provides	 fast	 and	
easy	 shopping	 opportunities	 in	 recent	 years.	 It	 has	 been	
reported	 that	 online	 fresh	 food	 sales	 in	 China	 exceeded	
USD	20	billion	in	2016	and	the	annual	growth	rate	was	over	
70%,	while	 laws	and	regulations	on	selling	food	online	are	
relatively	weak	(Liu	et	al	2019).	However,	since	fresh	meat,	
which	has	an	important	place	in	human	nutrition,	undergoes	
various	 changes	and	deteriorations	due	 to	 the	 activities	of	
enzymes	and	contaminating	microorganisms	in	its	structure	
(Ertaş	1979),	 it	must	be	preserved	well	until	consumption.	
Liu	 et	 al	 (2019)	 analyzed	 the	 total	 volatile	 basic	 nitrogen,	
TVC,	and	coliform	counts	of	135	samples	to	investigate	the	
quality	 of	 chilled	 pork	 collected	 from	 45	 online	 stores	 in	
China.	Researchers	reported	that	meat	sold	online	in	China	
poses	potential	hazards,	 temperature	 control,	 and	package	
model	are	important	in	online	meat	quality	to	ensure	meat	
safety.	According	to	the	Turkish	Regulation	on	Food	Hygiene	
(Anonymous	 2011a),	 the	 vehicles	 and/or	 containers	 used	
in	the	transport	of	food	should	keep	the	transported	food	at	
suitable	temperatures,	enable	monitoring	of	the	determined	
temperatures,	and	the	food	business	operator	must	protect	

and	record	the	cold	chain.	According	to	Grunert	(2006),	the	
main	 issues	 that	 need	 to	 be	 addressed	 in	 the	 sale	 of	 fresh	
meat	online,	which	 is	 quite	new	 to	 the	 consumer	 in	 terms	
of	 convenience,	 variety,	 and	 new	 experiences,	 are	 health	
concerns,	quality,	ethics,	and	the	environment.

This	 study	 was	 conducted	 to	 determine	 some	 quality	
characteristics	 of	 fresh	 meat	 sold	 on	 the	 internet,	 which	
started	 a	 few	 years	 ago	 in	 Türkiye	 as	well	 as	 all	 over	 the	
world,	 and	 to	 emphasize	 the	 need	 for	 regulation	 of	 online	
meat	sales	in	food	legislation.

Material	and	Methods

Material

In	this	research,	pieced	meat,	cubed	meat,	and	minced	meat	
samples	from	four	different	companies	that	sell	meat	online	
and	 have	market	 chains	were	 ordered	 online.	 In	 addition,	
online	 purchase;	 pieced,	 cubed,	 and	minced	meat	 samples	
were	obtained	 from	these	companies	without	applying	 the	
cold	chain,	in	accordance	with	the	routine	conditions	of	the	
consumer's	meat	purchase.	All	 samples	were	purchased	at	
four	 different	 times.	 Physicochemical	 and	 microbiological	
analyzes	were	started	immediately	after	the	samples	arrived	
at	the	laboratory.

Method

The	 pH	 values	 of	 the	 samples	 were	 determined	 using	 a	
digital	 pH	 meter	 (InoLab	 pH	 720	 model,	 WTW,	 GmbH,	
Germany)	(Association	of	Official	Analytical	Chemist	1984).	
The	temperature	values	were	determined	using	an	infrared	
sensor-operated	penetration	thermometer	(testo	104	type).	
Color	 determination	 was	 carried	 out	 by	measuring	 L*,	 a*,	
and	 b*	 color	 values	with	 a	 Chromameter	 color	measuring	
device	(Chroma	Meter	CR-400,	Konica	Minolta)	(Insausti	et	
al 1999, Mancini	and	Hunt	2005).	Total	viable	count	(TVC)	of	
samples	in	Plate	Count	Agar	(PCA,	Merck,	105463),	coliform	
bacteria	count	in	Violet	Red	Bile	Agar	(VRBA,	Merck,	101406)	
(Harrigan	 and	 McCance	 1976), Staphylococcus	 spp.	 count	
in	Baird	Parker	Agar	 (BPA,	Merck,	 105406)	with	Egg	Yolk	
Tellurite	 Emulsion	 (Merck,	 103785)	 were	 detected	 after	
incubation	at	appropriate	temperatures	and	times	(Corry	et	
al 2003, Halkman	2005,	Tallent	et	al	2016).

Statistical analysis

Statistical	 analyzes	 of	 the	 values	 obtained	 as	 a	 result	 of	
the	research	were	carried	out	by	the	variance	analysis,	 the	
Duncan	 Test	 for	 the	 differences	 between	 the	 sources	 of	
variance,	 and	 the	 T-test	 to	 determine	 differences	 between	
online	 and	 customer-purchased	 meats	 using	 the	 SPSS	
package	program	(SPSS/PC	version	21.00,	SPSS	Inc,	Chicago,	
IL,	USA)	(Steel	and	Torrie	1981).
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Results

The	 mean	 pH	 values	 of	 pieced,	 cubed,	 and	 minced	 meat	
purchased	online	were	respectively	5.62,	5.64,	and	5.81,	and	
those	purchased	as	customers	were	respectively	5.62,	5.70,	
and	5.84	(Figure	1A).	Although	the	differences	between	the	
companies	in	terms	of	pH	values	of	the	meat	purchased	as	a	
customer	from	four	different	companies	were	not	significant	
(p>0.05),	 it	 was	 significant	 (p<0.05)	 in	 the	 pieced	 meat	
purchased	online.	According	 to	 the	 t-test	 results	of	 the	pH	
values	of	the	samples	obtained	as	online	and	customers,	the	
differences	 in	 the	pH	values	of	 the	pieced	meat	and	cubed	
meat	were	found	to	be	significant	(p<0.05).

The	mean	temperature	values	of	pieced,	cubed,	and	minced	
meat	purchased	online	were	respectively	11.35,	11.26,	and	
12.07°C,	and	the	temperature	values	of	those	purchased	as	
customers	were	 respectively	 11.1,	 ,11.7	 and	 12.7°C	 (Table	
1).	While	the	differences	in	the	temperature	values	of	pieced,	
cubed	and	minced	meat	purchased	as	customers	from	four	
different	 companies	 were	 not	 significant	 (p>0.05),	 the	
differences	in	the	pieced	and	cubed	meat	purchased	online	
were	significant	(p<0.05).	The	t-test	results	of	the	differences	
in	temperature	values	of	the	samples	purchased	online	and	
as	customer	were	not	significant	(p>0.05).
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Figure	1.	1A:	pH	Values	of	Meat	Purchased	as	Online	and	Customer,	1B:	L	Values	of	Meat	Purchased	as	Online	and	Customer,	1C:	a	Values	of	Meat	Purchased	as	

Online	and	Customer,	1D:	b	Values	of	Meat	Purchased	as	Online	and	Customer.
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Table	1.	Temperature	Values	of	Meat	Purchased	as	Online	and	Customer

1

Pieced meat Cubed meat Minced meat 

On
lin

e*
 

n Max Min Average(SD)   P Max Min Average(SD) P Max Min Average(SD) P 

1 4 14,3 11,9 13,17±0,5a 

0,00** 

16,0 12,8 14,35±0,6c 

0,00** 

15,0 12,1 13,42±0,6 

2 4 15,8 10,5 12,95±1,1a 15,2 11,0 13,20±1,1bc 16,8 9,2 13,27±1,6 

3 4 9,7 6,1 7,92±0,7b 8,3 3,8 6,42±0,9a 11,5 9,4 10,37±0,5 0,20** 

4 4 14,1 9,4 11,37±1,0a 12,8 9,1 11,07±0,9b 14,8 9,4 11,22±1,2 

T 16 15,8 6,1 11,35±0,6 16,0 3,80 11,26±0,8 16,8 9,2 12,07±0,6 

RC
S*

 

Max Min Average(SD) P Max Min Average(SD) P 

  0,3** 

Max Min Average(SD) P 

1 4  17,0 9,40 12,2±1,6 14,0 8,70 11,6±1,2 18,7 12,7 14,9±1,3 

2 4  12,90 6,80 9,72±1,2 14,9 9,00 11,5±1,3 16,1 4,10 10,3±3,2 

3 4 16,10 6,10 10,2±2,0   0,4** 14,0 7,40 10,2±1,3 14,2 11,0 12,9±0,6 0,4** 

4 4  13,50 11,50 10,5±2,0 15,2  11,4 13,5±0,8 15,1 10,7 12,6±0,9 

T 16   17,0 6 ,10 11,1±0,7 15,2 7,40 11,7±0,6 18,7 4,10 12,7±0,9 

Online 16 11,36±0,6 
    0,7* 

11,26±0,8 
0,2* 

12,07±0,6 
0,4* 

 RCS 16 11,18±0,7 11,74±0,6 12,71±0,9 

RCS: Routine customer shopping, SD: Standart Deviation (+/-), *: t testi, **: Anova,  



The	 mean	 L	 values	 of	 pieced,	 cubed,	 and	 minced	 meats	
purchased	 online	 are	 38.22,	 37.13	 and	 43.55,	 a	 values	
are	 20.25,	 21.51,	 and	 21.73,	 b	 values	 are	 13.44,	 15.44,	
and	 16.59,	 respectively,	 and	 the	 mean	 L	 values	 of	 those	
purchased	 as	 a	 customer	 are	 41.8,	 39.2	 and	43.3,	 a	 values	
are	 21.7,	 21.0	 and	 23.6,	 b	 values	 are	 14.3,	 13.6	 and	 17.8	
(Figure	1B-D),	respectively.	Significant	differences	(p<0.05)	
were	 determined	 in	 the	 b	 values	 of	minced	meat	 samples	
purchased	online	and	in	the	a	values	of	pieced	meat	samples	
supplied	as	customers.	The	 t-test	 results	of	 the	differences	
in	the	color	values	of	the	samples	purchased	online	and	as	a	
customer	were	not	found	to	be	significant	(p>0.05).

When	 the	 microbiological	 analysis	 findings	 of	 pieced,	
cubed,	and	minced	meat	purchased	online	were	examined,	
the	mean	number	of	TVC	were	 found	 to	be	5.69,	6.34,	and	
7.01	 log10	 cfu/g	 respectively,	 number	 of	 Staphylococcus	
spp.  4.58,	 4.67	 and	 5.12	 log10	 cfu/g,	 number	 of	 coliform	
bacteria	4.65,	5.01	and	5.51	log10	cfu/g.	On	the	other	hand,	
the	mean	number	of	TVC	purchased	as	customers	was	found	
to	be	5.09,	5.68,	and	6.36	log10	cfu/g,	respectively,	and	the	
number	of	Staphylococcus	spp.	was	4.24,	4.46,	and	5.35	log10	
cfu/g,	 and	 the	number	of	 coliform	bacteria	was	4.49,	5.07,	
and	5.64	log10	cfu/g	(Figure	2A-C).	

Significant	 differences	 in	 the	 numbers	 of	 TVC	 in	 cubed	
meat	 and	 Staphylococcus	 spp.	 in	 minced	 meat	 purchased	
online	from	four	different	companies	were	found	(p<0.05).	
Significant	 differences	 (p<0.05)	 were	 determined	 in	 the	
number	 of	 TVC	 and	 coliform	 bacteria	 in	 pieced	 meat	 and	
Staphylococcus	spp.	in	cubed	meat	purchased	as	a	customers.	
According	 to	 the	 t-test	 results	 of	 the	 differences	 of	 meat	
samples	purchased	online	and	as	a	customer,	Staphylococcus	

spp.	in	cubed	meat	and	TVC	in	minced	meat	were	found	to	
be	significant	(p>0.05).

Discussion

Considering	 that	 cold	 chain	 management	 is	 important	 in	
terms	of	maintaining	quality	and	safety	 in	delivering	 fresh	
meat	 to	 the	 consumer	 due	 to	 its	 short	 shelf	 life,	 it	 was	
mainly	aimed	in	this	study	to	carry	out	to	reveal	the	quality	
of	 pieced,	 cubed,	 and	 minced	 meat	 purchased	 online	 and	
to	compare	the	quality	of	these	piece	of	online	meat	to	the	
same	meat	pieces	obtained	in	accordance	with	the	routine	
conditions	of	the	consumer's	meat	purchase.	

pH	value	is	an	important	parameter	that	plays	a	role	in	the	
shelf	life	of	meats.	The	high	pH	value	of	the	meat	is	critical	in	
the	development	and	predominance	of	 lactic	acid	bacteria,	
which	play	 an	 important	 role	 in	 the	deterioration	of	meat	
(Babji	 et	 al	 2000).	 In	 this	 study,	 pH	 values	 of	 the	 meat	
samples	 supplied	 as	 online/customer	 were	 respectively	
determined	as	5.62/5.62,	5.64/5.70	and	5.81/5.84,	therefore	
the	pH	values	were	found	to	be	appropriate.	Similar	to	the	
findings	of	 this	study,	Huidobro	et	al	 (2003)	reported	that	
the	pH	values	of	 the	meat	decreased	 to	5.5	 in	 the	 first	 24	
hours	after	slaughter,	and	there	was	no	change	in	pH	value	
during	the	next	5	days	of	cold	storage.	Unlike	these	research	
findings,	 Gök	 (2001)	 determined	 the	 pH	 value	 as	 6.07	 in	
minced	meat	measured	 before	 cold	 storage.	 In	 our	 study,	
the	differences	 in	 the	pH	values	of	pieced	meat	purchased	
online	 from	 four	 different	markets	were	 found	 significant	
(P<0.05).	Thus,	 significant	differences	between	 companies	
show	 that	 companies	 do	 not	 have	 certain	 standards	 in	
online	sales	procedures.	On	the	other	hand,	considering	the	
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Figure	2. 2A:	Total	Viable	Counts	of	Meat	Purchased	as	Online	and	Customer,	2B:	Number	of	Staphylococcus	spp.	of	Meat	Purchased	as	Online	and	Customer,	2C:	

Number	of	Coliform	Bacteria	of	Meat	Purchased	as	Online	and	Customer
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statistical	differences	according	to	the	results	of	the	t-test	in	
pH	values	of	pieced	meat	and	cubed	meat	procured	online	
and	as	a	customer,	 it	has	been	concluded	 that	 if	 standards	
are	 established	 in	 online	meat	 sales	 and	 controlled	within	
the	 framework	 of	 the	 legislation,	 this	will	 have	 significant	
advantages	over	the	meats	purchased	as	a	customer.

Temperature	 seems	 to	 be	 the	 most	 influential	 factor	 in	
microbial	growth	(Liu	et	al	2019)	and	meat	spoilage	(Nychas	
et	 al	 2008).	 Although	 some	 pathogenic	 or	 saprophytic	
microorganisms	 can	 grow	 at	 0ºC	 or	 lower	 temperatures,	
risks	to	food	safety	can	be	significantly	reduced	by	keeping	
fresh	meat	below	5ºC	(James	and	James	2009).	Cold	storage	
of	meat	 during	 the	 sale	 and	 transportation	 in	 the	markets	
where	 it	 is	 delivered	 to	 the	 end	 consumer	 is	 critical	 in	
terms	of	 quality	 and	 reliability	 (Nychas	 et	 al	 2008).	 In	 the	
research,	 the	 average	 temperature	 values	 of	 pieced,	 cubed	
and	 minced	 meat	 purchased	 online/as	 customers	 were	
respectively	determined	as	11.35/11.1ºC,	11.26/11.7ºC,	and	
12.7/12.7ºC.	Considering	that	the	meat	supplied	online	had	
been	 brought	 in	 the	 cold	 chain	 in	 transport	 containers,	 it	
was	concluded	that	the	temperature	values	detected	in	meat	
purchased	 online	 were	 high.	 Furthermore,	 the	 significant	
differences	 between	 companies	 in	 the	 temperature	 values	
of	the	cubed	meat	supplied	online	show	that	the	companies	
do	 not	 have	 certain	 standards	 in	 online	 sales.	 However,	
the	temperature	values	during	the	delivery	of	the	meat	are	
critical	 for	 the	 freshness,	 reliability,	 and	 overall	 quality	 of	
the	meat.	 In	this	context,	although	it	 is	possible	to	monitor	
and	 control	 the	 conditions	 affecting	 the	 whole	 chain	 with	
different	 methods,	 the	 complete	 implementation	 of	 the	
cold	chain	is	still	an	important	necessity	for	manufacturers,	
distributors,	 retailers,	 and	 consumers	 (Oliva	 and	 Revetria	
2008, Nastasijević	et	al	2017).

The	 color	 of	 red	 meat	 is	 the	 first	 quality	 characteristic	
that	 the	 consumer	 sees	 as	 an	 indicator	 of	 freshness	 and	
health	 (Berruga	 et	 al	 2005, Troy	 and	 Kerry	 2010).	 Color	
can	 be	 adversely	 affected	 at	 all	 stages	 of	 the	 production	
chain	 including	 animal	 breed,	 diet,	 age,	 and	 slaughtering/
marketing	process	(e.g.,	pre-slaughter	treatments,	stunning	
and	bleeding,	cooling	variables,	packaging,	distribution,	and	
marketing)	(Insausti	et	al	1999).	The	increase	in	temperature	
during	 the	 cold	 storage	 and	 the	 retail	 sale	 of	 fresh	 meat	
accelerates	 the	 formation	 of	 metmyoglobin,	 causing	 a	
decrease	 in	 color	 stability	 and	 accelerating	 the	 formation	
of	 brown	 color	 (Rosenvold	 and	Wiklund	 2011).	 Similar	 to	
the	 findings	 obtained	 in	 the	 current	 research,	 Tolon	 et.	 al.	
(2000)	determined	the	L	value	as	42.29	and	the	b	value	as	
11.51	 in	 fresh	meat	 taken	 from	 the	Musculus	 longissimus	
dorsi.	Bozkurt	et.	al.	(2009)	determined	the	L	value	as	51.00,	
a	 value	 as	 15.26,	 and	 b	 value	 as	 5.88	 of	 the	 Longissimus	
dorsi	muscle.	Alp	 (2008)	determined	 the	L	value	as	42.30,	
a	value	as	26.76,	and	b	value	as	9.28	of	minced	meat.	In	the	
research,	 significant	differences	 (P<0.05)	were	determined	

in	the	b	values	of	minced	meat	purchased	online	and	in	the	
a	values	of	pieced	meat	supplied	as	customers.	The	fact	that	
the	significant	differences	between	 the	companies	 in	 the	b	
values	of	the	minced	meat	supplied	online,	as	in	the	same	pH	
and	 temperature	 values,	 shows	 that	 the	 companies	do	not	
have	certain	standards	in	online	sales	procedures.

As	a	result	of	contamination	by	saprophytic	bacteria	in	fresh	
meat,	 negative	 changes	 occur	 in	 sensory	 properties	 (e.g.,	
color,	flavor)	(Aidani	et	al	2014).	The	most	important	factor	
in	the	control	of	meat	spoilage	is	to	protect	from	microbial	
contamination	and	to	control	the	number	of	microorganisms	
that	affect	the	safety	and	color	of	meat	(Limbo	et	al	2010).	
A	 high	 TVC	 number	 can	 be	 considered	 as	 an	 indicator	 of	
low	quality	and/or	reduced	shelf	 life	of	 the	 food	(Aydemir	
Atasever	 and	 Atasever	 2015).	 Furthermore,	 it	 has	 been	
found	that	the	storage	temperature	during	cooling	and	cold	
storage	 is	 associated	 with	 microbial	 growth	 of	 lactic	 acid	
bacteria,	 Enterobacteriaceae spp, Clostridium	 perfingens, 
and	Bacillus	thermosphacta,	etc.	(Liu	et	al	2019).	According	
to	 the	 Turkish	 Food	 Codex	 Regulation	 on	 Microbiological	
Criteria	(Anonymous	2011b),	the	number	of	aerobic	colonies	
in	minced	meat	is	accepted	as	5x106	cfu/cm2	in	two	of	the	
five	samples	and	5x105	cfu/cm2	in	three	of	them.	The	TVC	
count	 of	meat	 is	 related	 to	 processing,	 storage	 conditions,	
and	 cooling	methods	 (Liu	 et	 al	 2019),	 and	 the	 initial	 TVC	
count	is	reported	as	4	log10	cfu/g	(Limbo	et	al	2010).	In	the	
study,	the	number	of	TVC	in	pieced,	cubed,	and	minced	meat	
purchased	 online/customer	 was	 respectively	 determined	
as	5.69/5.09,	6.34/5.68	ve	7.01/6.36	log10	cfu/g.	Similar	to	
the	 findings	 of	 this	 study,	 Aydemir	 Atasever	 and	 Atasever	
(2015)	 reported	average	TVC	count	as	7.33	 log10	cfu/g	 in	
a	total	of	100	minced	meat	samples.	Djordjević	et	al	(2019)	
determined	the	TVC	number	of	minced	meat	as	4.59	log10	
cfu/g.	 Liu	 et.	 al.	 (2019)	 determined	 the	 number	 of	 TVC	 in	
the	 range	 of	 3.84-6.86	 log10	 cfu/g.	 Unlike	 these	 research	
findings,	Öztürk	(2007)	determined	the	TVC	number	of	meat	
products	between	3.49-4.18	log10	cfu/g.	

One	 of	 the	 bacteria	 genus	 having	 foodborne	 pathogen	
strains	 frequently	encountered	 in	meat	and	meat	products	
is Staphylococcus	spp.	(Erol	2007).	S.	aureus	in	these	strains	
is	the	most	important	pathogenic	strain	associated	with	food	
poisoning.	 It	 is	 found	 mainly	 in	 the	 human	 nasopharynx	
and	 animal	 skin.	 The	 presence	 of	 Staphylococcus	 spp.	 in	
food	 indicates	 direct	 contamination	 of	 food	 by	 personnel	
(Gundogan	 et	 al	 2005).	 In	 this	 research,	 the	 number	 of	
Staphylococcus	 spp.	 in	 pieced,	 cubed,	 and	 minced	 meat	
purchased	 online/as	 a	 customer	 were	 respectively	
determined	 as	 4.58/4.24,	 4.67/4.46	 and	 5.12/5.35	 log10	
cfu/g.	 Aydemir	 Atasever	 and	 Atasever	 (2015)	 determined	
the	 number	 of	 S.	 aureus	 at	 a	maximum	 level	 of	 4.51	 log10 

cfu/g	and	an	average	of	1.76	 log	 cfu/g.	The	contamination	
ratio of S.	aureus	 in	 fresh	meat	was	reported	by	Gundogan	
et	 al	 (2005),	 as	 60%	of	 90	 beef,	 by	 Güven	 et	 al	 (1997) as 
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53.3%	of	80	minced	meat	and	by	Sırıken	 (2004)	as	21.4%	
of	 70	minced	meat.	 Öztürk	 (2007)	 reported	 the	 coagulase	
positive	 Staphylococcus	 number	 of	 the	 meat	 products	 as	
3.42	log10	cfu/g.	The	number	of	Staphylococcus	spp.	in	raw	
meat	products	was	determined	as	minimum	2.0	log10	cfu/g	
(Selçuk	ve	Ağaoğlu	2019).	It	is	believed	that	the	low	level	of	
the	agent	detection	in	the	studies	given	above	may	be	due	to	
the	high	TVC	because	S.	aureus	is	a	weak	competitive	feature	
and	 cannot	 grow	well	 in	 cases	where	 its	 initial	 number	 is	
not	 high	 in	 food.	 Its	 growth	 is	 easily	 suppressed	 by	 other	
microorganisms	in	mixed	cultures	(Erol	2007).

The	 number	 of	 coliform	 bacteria	 is	 another	 important	
indicator	 of	 meat	 quality.	 Some	 countries	 still	 use	
Enterobacteriaceae	or	fecal	coliform	as	indicator,	the	others	
such	as	China,	Norway,	Israel,	most	of	the	EU	countries	use	
E. coli	index	to	determine/predict	coliform	numbers	in	food
(Liu	 et	 al	 2019).	 In	 the	 research,	 the	 number	 of	 coliform
bacteria	in	pieced,	cubed	and	minced	meat	purchased	online/
as	 customer	 was	 respectively	 determined	 as	 4.65/4.49,	
5.01/4.46	 and	 5.51/5.35	 log10	 cfu/g.	 On	 the	 other	 hand,	
coliform	 bacteria	 number	 of	 minced	 meat	 samples	 was	
determined	by	Gök	(2001)	and	Öztürk	(2007),	respectively
as	 2.87	 log10	 cfu/g.	 and	 4.51	 log10	 cfu/g.	 Başkaya	 et.	 al.	
(2004)	and	Yapar	(2006)	found	the	coliform	bacteria	number	
of	the	minced	meat	as	1x104	log10	cfu/g	and	21-43	EMS/g.

In	the	research,	significant	differences	were	found	(P<0.05)	
in	the	number	of	TVC	of	the	cubed	meat	and	Staphylococcus	
spp.	 of	minced	meat	 purchased	 online	 and	 in	 the	 number	
of	 TVC	 and	 coliform	 bacteria	 of	 pieced	 meat	 and	 in	 the	
number	 of	 Staphylococcus	 spp.	 of	 cubed	meat	 obtained	 as	
customers.	These	differences	between	companies	show	that	
companies	 do	 not	 have	 certain	 standards	 for	 online	 sales	
procedures.	 According	 to	 the	 t-test	 results	 of	 the	 samples	
obtained	online	and	as	customer,	differences	in	the	number	
of Staphylococcus	 spp.	 of	 cubed	 meat	 and	 TVC	 of	 minced	
meat	samples	were	found	significant	(P<0.05).	Considering	
the	statistical	differences	in	the	samples	purchased	as	online	
and	customers,	 it	has	been	concluded	that	 if	standards	are	
established	 in	 online	 meat	 sales	 and	 controlled	 within	
the	 framework	 of	 the	 legislation,	 it	 will	 have	 significant	
advantages	over	meat	purchased	as	a	customer.

Conclusion

Due	 to	 the	 rapid	 changes	 in	 consumer’s	 demand	 and	 the	
trends	 in	 food	 consumption	 of	 the	 future	 consumer,	 food	
manufacturers	need	 innovation	and	studies	on	this	subject	
as	a	way	of	survival	in	trade	(Grunert	2006).	Meat	sales	over	
the	 internet,	which	has	emerged	in	recent	years	 in	parallel	
with	 the	 continuous	 improvement	 and	 innovation,	 has	
created	a	fast	and	easy	shopping	opportunity	for	consumers.	

This	 research	 was	 conducted	 to	 reveal	 the	 quality	 of	 the	
meat	 sold	 over	 the	 internet	 and	 to	 share	 the	 subject	with	
all	 concerned,	 it	was	determined	 that	 the	pH	values	of	 the	
samples	 were	 appropriate	 in	 the	 meat	 samples	 supplied	
online	and	as	customers,	and	the	temperature	values	were	
quite	 high.	 Statistical	 differences	 between	 companies	
in	 terms	 of	 pH,	 temperature,	 color	 and	 microorganism	
numbers	in	meats	purchased	online	emphasize	the	necessity	
of	 companies'	 online	 sales	 procedures	 to	 have	 certain	
standards.	When	 the	 samples	 are	 compared	 as	 online	 and	
customer,	considering	the	statistical	differences	in	pH	values	
and	microbiological	findings	according	to	the	t-test	results,	it	
has	been	concluded	that	if	standards	are	set	in	online	meat	
sales	and	controlled	within	the	framework	of	the	legislation,	
it	will	have	significant	advantages	over	the	meat	purchased	
as	a	customer.

In	 the	 light	 of	 these	 findings,	 it	 is	 believed	 that	 online	
meat	 sales	 should	 be	 more	 prominent	 in	 the	 legislation,	
as	potential	 food	safety	risk	and	poor	quality	may	occur	 in	
meats.	If	the	necessary	care	and	control	are	not	performed	in	
online	sales,	which	provide	quick	and	easy	shopping	for	the	
consumer,	online	meat	will	be	a	major	public	health	problem.	
In	the	legislation,	it	is	important	to	determine	the	values	of	
the	 end	 point	 temperature	when	 it	 reaches	 the	 consumer,	
and	to	define	the	packaging	forms	and	shipping	conditions.
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