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Extend the time of conservation the sausages
manufactured from fish "Chalf ** using the vacuum
packaging

Abdulhakim Azizieh” Ghiath Dayoub™

Abstract
The aim of the research is to study the effect of vacuum packing in increasing the
duration of conservation the sausages produced from the fish "Chalf". The
sausages were manufactured in the meat laboratory at the Department of Food
Science at the Faculty of Agriculture in Damascus, in accordance with the
general reference steps adopted in principle. The samples were divided into two
sections at a rate of 100 g of ready-to-eat sausages, which were kept in bags of
polyethylene under vacuum. The other part is normal storage. The research was
carried out between 9/2017 and 2/2018. To investigate the objective, the
chemical changes (total volatile basic nitrogen, thiobarbituric acid), microbial
(total count, psychrotrophic bacteria, lactic acid bacteria, yeast and molds,
staphylococcus aureus, coliforms, and E. coli) were studied during conservation
at 3-5 °CThe microbial flora of the sausages comprised mainly mesophilic
bacteria, psychrotrophic bacteria, lactic acid bacteria, yeast and molds. No
coliform, staphylococcus, and coliform bacteria were observed.. The values of

"Professor. Specialization of meat technology, Department of Food Science, Faculty of
Agriculture, University of Damascus.

**Dr. Specialization of meat technology. Department of Food Science, Faculty of
Agriculture, University of Damascus.
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total volatile basic nitrogen and thiobarbituric acid increased gradually with
conservation time.

The process of vacuum packaging increased the time of conservation the fish
sausages for a period of 30-40 days.

Keyword: Fish sausage, Vacuum packaging, thiobarbituric acid,staphylococcus
aureus, basic nitrogen.

59



Qe —dyie Aol it Aatl) aladialy Calill elaw (e Aatiaall Gil6) ads $00 AU

sdma ) Ayl

Al e oiispm Ao gsind Ll a8l 36 (e el gl aan
5SS e Lty aae Baaeie dyaaa Agian (alealy Ay i linalids dygal
Aadla s oy oMl liles sy -l IS0 o oSy gl L
bl s 33530 (5S5 @len) Laliy apud) Calill AL 4813 il
e Alen S Al Cant Rantl) Canpeal L Alsel) adhally iSO Ailaasl)
Alaaiuly Leiad S 35030 Clatiall Ladia sae (fs caly JS Byiie 29,4l
Olaxaly el gl e o133l Ly s )Soall Al aiad g yiill i Al Ay
Sla s Ll Ayl s lypgatlly chadial) illadlly cs 1320 £ 535 chariivsdl)
Gilatie cingial (2005 co3dla)s Sachindra 20045y Krizek)yyaal
Shae (31l Dl 52 daly (hige allall 8 5yiiie 3L Jie dagsiall psall
e Gl Joai Al A5dal) Lal) SIS aY) DY) 8 Slgiunall aga
2L Jhail) ey eclanally cdanssll (pag o)) lisKally c il Gas cpladl aall
oais ) zinall Ayl Aallaall g5y cmitall domglons Saall Allall 3 jpaal)
Gy Aphall Aadleall axy gl Ciany of GSays colaal 8 s Saal) (g5insal)
il Alae lilec s 3k alatiuly elod) @il mamy (Gl opyan Jolasll
.e}d\

Cald g ciag i e cilatia ramad ) Al cleliall el g
ASeS e Aag e ol asal e Bagan A0 Cilaiie zLaY ddliae cVla
s Dincer ¢ 2005 <535 Sachindra) cleull @alas, cleud) 3ild,; dla )
.(2010Cakii

60



2019-J5V1 22a01-(35) aladdb Le )3l astell (303 dasls dlas

55 Laalle lan 5asan clandl 35l8 (38085 a3 gial) Cilaslaall 2o
530 b aopiil) o Ll A0 aaat e Adlal) Al (e Caagll IS Gl (Ul
Ll at Caagd Naa Gaily (LAl dla e driaaall dloudl GiLE Ladla
LIS dn g il e gl el sn)lsfll Gmes (pH Aad) ALy 40058 dise
L) LpiSll IS haail) L€l 1S haaill) gy Sl Jllailly o550l
(ol Gaes LS ca sl S cApdl) Ao il <l oSl ¢ shadlly yiledl) 339 yull

sl (3ilhag g

sl alga— 1

Hond) J15 Alaall Gaual) (e ol a3 53 LAY lows aal e uadl 3
b and) 38 (3 eals ~de ) K 80 ple aid i ) Ty
2018/252017/9 (o siad) 3534l

Calal) el 3iE lisSa —

ES100/Aas | SRS [ ST JEHER A
il | U <a Yo sl duil) S Al i
&2 plad e
4 Y 60 e
€ psigal
¢ 30 cudall 352 i
d &5 20 oo

¢ 130 35
¢ 100 Cila o
: 15| Lsall Gaal el
£20 | Osed paen 2l 68
&15 Uiy e gl 100 el

61



Qe —dyie Aol it Aatl) aladialy Calill elaw (e Aatiaall Gil6) ads $00 AU

:d.'\u.m M - K
LI 5 pag cale 3-2 Lliae Hhi aal dali e il cpds clendl pal
&b balal) G5 S ((Cutter)andly sl Slea b cili €l ddyy oaall ge pall
iy s laa¥) bayy o ol 0 IS5 (g5 GBlas aw 1.5 ey aiall d2al) e Laa)
G0 85 Bl Ay 3l AL e Lu Ciad (haplal) clulay Jay) sale )l
sLally G 13} L 75 5l b B B dad Jpams (i 4 20 52
G 1075 G 4 Aap )W)
il 5sghaal) HED St —
05 Ol (sl e bl (3 Leaias axs 100 (350 S (e 2 Jaid -
(Atsed) Gkl b dsmll) Jilall & Jeany LS (DleY) HSa)
s oaly (ol e GebSh (3 eaas 30 £ 100 035 S (e pnd i -
(DY) oLSals Jalslly o)y el an ) gl cans (calilally dyshall 5350 a
Komet Vakuum- is,i& sia Vacubay Profi Gas il 1agl axiiulg
.40l Verpacken
(@Al alie (pidd— o
(505 =3 O ol s Aad e Sl 3 il capd
. 60 <50 <40 <30 <20 <15 <10 ¢ 5 3 <0 :ppll A Julaill Sliall Cumns
relad) il e el ) cblaay) - 2
American Public ) 4 sl cbliayl alasiul s Seall Jollatl) g —
gl "Himedia " 48,4 (0 Glial) aea . (Healty Association, 1992
O 30 3)ha dayn Guaail) ((Total bacterial count) Ls<ull JSI sl —
.(Plate count agar ) iy e «alf 3 5ad

62



2019-J5V1 22a01-(35) aladdb Le )3l astell (303 dasls dlas

(axill ((Psychrotrophic  count) sag,all 4l LpSill I slaadl) —
.(Plate count agar ) 44y Jecall 10 s2d (7 3l dayn
5 5ad 5 21 3 dayn (il (Yeast and Molds) jedailly plaall -
.( Potato dextrose agar ) &y e ‘etj
da,n (il Staphylococcus  aureus ) duadll dassiall &)s<all -
.( Baird packer agar )iy e (g sad w37 35
2382 Al Ayl Akl Gliialgall) A8yl ¢ Lok (Coliforms)a jsad &I -
-(2009Violet Red Bile (VRB) Agar:
o Glebu 4 3340 530 8yl dspy sl ((E.coli)dn ol cilianll —
.( chromocult TBX agar ) &au e caaly agsaal G 44
cCpas 3l G 37 $ha dayn (paanill ((Lactic acid) Gl e Ly -
(MRS agar) 4y [l
Aailesl o ) Sl Tmglans Sl Gl e Jomall 5 f 2y -
Ay Aglpdl) cilasy) - o -
Jles e -(1990¢ AOAC) b daiiall diplall (585 pH dad o —
SR 4 Jenway 48,5 (e WPA CD 100 48 )k
a5 . Thiobarbituric acid value (TBA) wly)sii)lisill aes a8y jad —
Al TBA o8 e 5 - 5320M gse b die jagishs Sl Slen le
-(1960¢3d)5 Tarladgis)  Gilas &S/ waalbaiglle
Sl LIS A ) e\l s -
(1993525 <Varlik) 3, .total volatile basic nitrogen(TVB-N)

63



Qe —dyie Aol it Aatl) aladialy Calill elaw (e Aatiaall Gil6) ads $00 AU

i aay) Jaladl)
=l e ANOVA (il Jilas aladily Slaa) Jiladl) (g5a]

%35 A& sgise e (L.S.D) sine 3b Jil dad Casng . SAS  Jlas)

:ABlially gilill

Cagylall 3 ael) oL el @ila 8 Lyl aladl slasall (1) JSall gy
2Ly} Baladall (e Lo - G 5 =3 0 Bha Ay Jadally gl a5 Zdlsel)
Hls 15 DA 0.4£6.1 ) 0.3+2.71 o (log cfu/g) alall slasil
il (& Ly 60 Da 0.7 £ 6.61 s citlsell Cagylll 8 Liseall cilisall
o8 el Cliall Baial) e ol 10 2ay Aysine 3308 Cipela - ippdill Cans Aisadl
(P<0.05) foill ot Limall lisall 53 20 a3 Al ggl) oy k)

Gilie 8 LSl alall sasdl) of (2005) o335 Sachindra caaldl ,<3
O A clan 16 Jia oDLEdl A gie il Adlsell Cagylall 8 Zimall Gl
Loy Lasal) o1 Lag 32 DA DL A g il ant Amall i) il
Gl e b oaals ggenall a0l sa 10 LjyaSal asi aay .G 4-2 55a
L Ayl 4 55las (1990 «Goktan ¢2004« Karagozoglu 4 Sekin)
b Lass 30 Sslat Leiy ciilsel) Cagylal) 8 Q) Gl oL 10 i) 2al)
fel) Caat Al (il

(log cfu/g) 0.23 + 2.45 (e (2 JSall) 5350 daall Lyl dlae
Cagylall & el il 8 ey 15 Pla (log cfu/g) 0.55  7.65 )
O -l ant Al il 8 Lasy 50 A 0.25%7.38 (s ¢islsel)
Al e sl 138 dlac] 533 Al 390a 225 Y 4 (1990) Baumgart

64



2019-JY) 2221-(35) dlaal die )3l aslall 3iad dasls dlae

(25) oA 52s

Bagll daal) Ly dasf s 1(2)Jsad

65

8
q .
'g: ? » — & . B
° .
‘L 4 / L
s 4 / "
R 3 7! . ! !
B )“.
1
0
0 5 10 15 20 25 30 35 40 45 50 55 60 &5
(ps2) L2 B
LGl alad) afaedl) s (1) Jsdd)
8
';‘ [
\1 ’
5 a
S
= -
1 -
n |
1} 5 10 15 20 25 30 35 40 45 50 655 60




Qe —dyie Aol it Aatl) aladialy Calill elaw (e Aatiaall Gil6) ads $00 AU

(log cfu/g) 535l Laall Lyl dacl of (1983) Molin ; Blickstad ¢
anl) Sl 3ils e 8 Lag 48 aay 3.4 5 caial) iyl 8 0.5 <l
Jacl & RN o) L Ge 4 Bylya Loy A giaalls il Caad Al (Lg3al)
ool jalae BEAT ) 3gm LyiSyl)

5y A (log cfu/g) Galll aes LSy dlacl 3 sl (3) J<a G

= 0.240.92 1« Lyl slaef caaly a5 5-3 8y dapa o aal)
Giligal) 8 Jaiall e Lasy 50 222 0.2246.48 calys agy 15 s 0.211.7
an Ll liall 30.17£3.27 ) cilay ey Alsel) gkl 3 Al
o bl ca clll Gaes LS of (1989) o325 Korkeala o . gl
ol Ly il Cant Amally Lidaioadl) Galal

Baumgart) °10 sa @l 8 ol Gaea Ly (e s2alsi msasall 2al)
Laaal) 5y DA Galll Graes L€y dlae] J5las aae duball oda L 2as (1990
dael of (2005) 3dla)s Sachindra Lsl log  cfu/g °10 4y zsemall 22l
Algel) Cagydall b ilal) Jags e Lagy 32 ey 5.2 cuilS clll mas LSy
Gl e A gl it Lied) @) o Leg 16 22y 1.00 <l
Korkeala) ¢uyaill cro Lasy 43 lgimdiaa 5o cuilS gy ill i Lisnall 3 sgdadll
) Gl Alie Ayl oda il i€y o(1987co3dlas

L€l Ly A ) 0 giiad) <5l a5l o€ LSl clpantinne gl o]
Aaleall o) il oda 2S5 . sl iy e )35 lagatl) dsaa an E.CON
siay Lo g Gy 1aas . G (3 il s o Jlad JS8 <oyl 55
-(2005¢253%)5 Sachindra ¢1983 «»33u)s Simard)

@l clie 4 (log cfu/g) jshilly jileal) dlacl 55 (4) A8y JSE) mua sy
G 3 Lial) e ass 30 DA 0.242.83 (1 0.16£1.26 (e il Cisa

66



2019-J5V1 22a01-(35) aladdb Le )3l astell (303 dasls dlas

Ll Slisall (panadl) asdl (30.2342.59 My cdloell Cagyhl) 8 Lisad
oshadlly pledll e dliie & paS Al el cont Rl el il s
Sachindra) 10 sa5 4 =seall 2all 35lati oly opaill DA gy JS00
(2005 coxdass

& (TVB=N) 5 yUial) 00 D im g 5il) de il dad g Liiy) (5) S oy
O TVB-N Zad ) Cum ¢5s 573 3)ha dayy A bsiad) @l clae
o Lag 15 (DLa £100/6de 1.53432.5 1) §100/cms 55 il 0.94+15.5
Lnall Sliall 3£ 100/31e31.5 cialy Loty Alsell gydall 8 Al 53l
day Aysine 338 dsmy Sany) Jalatl o Laiall e Lagy 50 ny gl
AT e Lags 40 25 flsel) Cagydal 3 Biseall lisall Laial) e oL 10
Gt ol TVB-N (e Jsiall (s5iasall o (1995) Huss 1 gy . ayiill caas
Glall TVB-N dad of (s Ay sda 8. 33l ¢ 100/ 0,5 ale 40-35
50 ) cyglat Lain clag 15 0 Jasl) aa cojslad Llsel) Cagpdall 3 A35a)
-(2004) 2535 Ozogul il ae linilis Gollas . Loy

o
T | i

2 S S
.3‘ / [
1 [
5 i =
% ‘/.\ =T
~
20 ‘_.,»-—

| f-nw

)

a 5 10 15 20 25 30 35 40 45 50 55

(pa)inadisas
Ll Gaaa LS e s o(3)Jsdd

67



Qe —dyie Aol it Aatl) aladialy Calill elaw (e Aatiaall Gil6) ads $00 AU

\

g/cfu 2 & o

o

S BT
0
5 1 15 20 25 30 35 40 45 50 55 €0
(ﬁ}!)b: Sl pia

oshailly iladd) slaei a5 :(4)Jsi

Absiaal @lall 8 (TBA) cly)sinnsdll (s dad 565 (6) I sy
) @l 3S/ie 0.0720.78 e TBA dad Cuniliy] Cum ¢ 573 lpa Aayy
s itloell G B b Al Gl b Ly 15 P 45/3k 0.23+2.31
IS TBA Lia) andiny il s il 2ie Lagy 60 LA 0.62+2.89
aall 7555 (2002 co3dlais YU) agliad) claiiall 8 cilagall) 3auS bl
2 08 -(1958 «Yu 5 Sinnuber) #S/MDA il 8-7 ( TBA daidl Jgidll
DU 4 msansall aall Gslaty ol Al e DS 3 TBA o 5 of sl 13

-(1958) Yu s Sinnuber =il aa Galais miliall sday Al 353
G o7 ) Go 573 s Aapn Adaghadll cled) 3ilas pH 208 <60
0.02+6.42 (e 48056l Cagplall 3 5Ll Glail) e 3 pH dad cuaids)
oV PH (aless) Jaay e 8« sde Gl al 5l . 80.16£5.91
PH axd o cpt il caas Al @il 8 il a5l 30.11£5.88
V) dgine (3958 el ol AV Cppulall Jadall 5y% P paliaily ¢ L) ced

68



2019-J5V1 22a01-(35) aladdb Le )3l astell (303 dasls dlas

Gl redd) sl 35 cAflsell Cagydall 3 L) cilisll (5 p5al) sl 3
Arkoudelos , Stamatis zilii ae Cunall 1aa il 4LGE L a@ll Ciad Al
Lo 15 P cocmitily caaiiy) ug el gisall pH a of 1S3 A ¢ (2007)
250 673 3)ha Aspn Baiall (1

e Aatiall el 3iLa AN a 52w of (2010) Caki , Dincer
o 40 3yha Ay oAl vie Lag 14 culs (Rainbow Truth meat)<len
Cal Ll @lall Aadasas of ) (2005) o535 Sachindra - yuay
s 16 ) dlay Lo a5 32 ) clias Gusaladl aal (e daially gl
Alsel) Al Cag s

i‘ 40

j 7 A
:1 30 A ’.//'
= an

l’ - ﬁ/’

£ ..

g 5 bl

5
>

0 5 10 15 20 256 30 35 40 45 S0 55 60 65
(pge)on A1 52

(TVB-N)s pllxial) 4,081 Ayiing il ac gl i 1(5)Jeal

69



Q) —dgyie dll caat Ail) aladiuly Ll dlaw (e dniiadl) GilEl daes sae Al

HHH7 e
: /»/‘/'/.
e

-t e

D 5 10 1§ 20 25 30 35 40 45 50 55 60 65
S

(TBA)ely gl sl s ad 45 1(6)JS)

—mel A e A
o l-‘\l;.—tf'—“-\-
a0 \j \\l

© 5 10 15 20 25 30 35 40 45 50 55 60 65
(p32) 0 A 5

PH dad s :(7)Jsdl

EAP I
Sl Slaw e @l aia 4l —1

530 o canglis gl i slaall GlE Dlginl gadla sae caly -2
Las 40

celand) (3185 Jada sae W) Jal (pe oyl cont Ll 38 aladinl (Say =3

70



2019-J5V1 22a01-(35) aladdb Le )3l astell (303 dasls dlas

: Referencesgalyall
cssl U adilia 20385 .(2009). 2382 o3 Ayyped) Al ddalsdl -

Association of Official Analytical Chemists, (1990). Official
methods of analysis. 17thed., Association of Official Analytical
Chemists, Washington.DC.1201p

American Public Healty Association (APHA), (1992). In M. L.
Speck (Ed.), compedium of methods for microbiological
examination of foods. Washington, D.C. 906P.

Baumgart, J., (1990). Microbiological examination of food. Behr's
Verlag GmbH, Hamburg. pp. 325-326.

Blickstad, E. and Molin, G., (1983). The microbial flora of smoked
pork loin and frankfurter sausage stored in different gas atmospheres
at 4°C. Journal of Applied Bacteriology, 54, 45- 56.

Dincer, T. and Cakl, S., (2010). Texturaland sensory properties of
fish sausage from rainbow trout. Journal of Aquatic Food Product
Technology, 19, 238-248.

Goktan, D., (1990). Microbial Ecology of Foods. Ege University,
Engineering Faculty, Publication No: 21, Izmir, Turkey.292p
Halkman, A. K., 2005. Merck Gida Microbiology Applications,
Ankara, Turkey.358p.

Huss, H. H., (1995). Quality and Quality Changes in Fresh Fish.
Food and Agriculture Organization Fisheries Technical Paper -348,
Food and Agriculture Organization of United Nations,Roma, 132P.
Korkeala, H., Lindroth, S., Ahvenainen R. and Alanko, T.,
(1987). Interreletionships between microbial numbers and other
parameters in the spoilage of vacuum-packed cooked ring sausages.
International Journal of Food Microbiology, 2, 279-292.

71



Qe —dyie Aol it Aatl) aladialy Calill elaw (e Aatiaall Gil6) ads $00 AU

Korkeala, H., Alanko, T., Méakel&d, P. and Lindroth, S., (1989).
Shelf-life of vacuum packed cooked ring sausages at different chill
temperatures. International Journal of Food Microbiology, 9, 237-
247.

Krizek, M., Viacha, F., Varlova L., Lukasova, J. and Cupakova,
S., (2004). Biogenic amines in vacuum-packed flesh of carp
(Cyprinus carpio) stored at different temperatures. Food Chemistry,
88, 185-191.

Ozogul, F., Polat, A. and Ozogul, Y., (2004). The effects of
modified atmosphere packaging and vacuum packaging on chemical,
sensory and microbiological changes of sardines (Sardina
pilchardus). Food Chemistry, 85, 49-57.

Sachindra, N.M., Sakhare, K.P., Yashoda, D. and Narasimha,
R., (2005). Microbial profile of buffalo sausage during processing
and storage. Food Control, 16, 31-35.

SAS., (1999). Version 6.1. SAS Institute, Cary, North Caroline,
USA.

Sekin, Y. and Karagozlu, N., (2004). Food Microbiology, Food
Industry Basic Principles and Practices, Istanbul, Turkey. 944p
Simard, R. E., Lee, B. H., Laleye, C. L. and Holley, R. A., (1983).
Effects of temperature, light and storage time on the microflora of
vacuum or nitrogen-packed frankfurters. Journal of Food Protection,
46, 199-205.

Sinnuber, R. O. and Yu, T. C., (1958).Thiobarbituric acid method
fort the measurement of rancidity in fishery products, Il. The
guantitative determination of malonaldehyde. Food Technology, 1,
9-12.

72



2019-J5V1 22a01-(35) aladdb Le )3l astell (303 dasls dlas

Stamatis, N. and Arkoudelos, J., (2007). Quality assessment of
Scomber colias japonicus under modified atmosphere and vacuum
packaging. Food Control 18, 292-300.

Tarladgis, B. G., Watts B. M. and Younathan, M.T., (1960). A
distillation Method for the quantitative determination of
malondialdehyde in rancid food. Journal of the American Oil
Chemists Society, 37, 44-48.

Varlik, C., Ugur, M., Gokoglu, N. and Gun, H., (1993). Quality
Control Principles and Methods in Water Products. Food
Technology Association Publication No: 17, Istanbul, 174.

Yu, L., Scanlin, L., Wilson, J. and Schmdt, G., (2002). Rosemary
extracts as inhibitors of lipid oxidation and color change in cooked
turkey products during refrigerated storage. Journal of Food Science,
67(2), 582-585.

73



Qe —dyie Aol it Aatl) aladialy Calill elaw (e Aatiaall Gil6) ads $00 AU

74



