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Table 1: Compounds of leaf of citrus essential oil (Citrus aurantium)

(addd) gilwlos o) KW wlus
AEA -/fay 2-BETA.-PINENE Bicyclo[3.1.1]heptane, 6,6-dimethyl-2-methylene-
q Y/ vY beta.-Myrcene 1,6-Octadiene, 7-methyl-3-methylene- (CAS) Myrcene
/5y YeF Ethyl 2-(N-Benzylamino)-4-chloro-3,3-dimethylbutanoate
V- IYF L5749 dl-Limonene Cyclohexene, 1-methyl-4-(1-methylethenyl)- (CAS) Nesol
2y L1AAD Cis-Ocimene 1,3,7-Octatriene, 3,7-Dimethyl-, (E)- (CAS)
V.29 Y¥YE 1,3,6-Octatriene, 3,7-dimethyl-, (E)- (CAS).BETA. OCIMENE Y (E)-Ocimene
VY/VY < IFAQ Alpha.-Terpinolene Cyclohexene, 1-Methyl-4-(1-Methylethylidene)
RV YE/SAA DELTA.3-Carene Bicyclo[4.1.0]hept-3-ene, 3,7,7-trimethyl- (CAS)
VYUY - NIRYA Benzeneethanamine PHenethylamine.beta.-Aminoethylbenzene
VO/OA T 1-1sopropylidene-3-methyl-3-vinylcyclobutane
VSV E Y/OY - 3-Cyclohexene-1-methanol, .alpHa.,.alpHa.,4-trimethyl-, (S)- (CAS) Terpineol
VY/E. \/§ Y DELTA.3-Carene Bicyclo[4.1.0]hept-3-ene, 3,7,7-trimethyl- (CAS)
YAIFY VEINOY DELTA.3-Carene Bicyclo[4.1.0]hept-3-ene, 3,7,7-trimethyl- (CAS)
Y.¢F VIAYY 2-Methoxy-4-vinylpHenol PHenol, 4-ethenyl-2-methoxy- p-Vinylguaiacol
Y1/AQ Y/YYY DELTA.3-Carene Bicyclo[4.1.0]hept-3-ene, 3,7,7-trimethyl- (CAS)
YY/Or £/\AF DELTA.3-Carene Bicyclo[4.1.0]hept-3-ene, 3,7,7-trimethyl- (CAS)
YY/50 £/0NF CaryopHyllene.beta.-CaryopHyllen.beta.-CaryopHyllene
YEVY N 1,4,7,-Cycloundecatriene, 1,5,9,9-tetramethyl-, Z,Z2,Z
Y¥/va Y'Y Trans-.Beta.-Farnesene (E)-.Beta.-Farnesene Beta-Farnesene
Y§/.f VAYY Bicyclogermacrene -Lepidozene
YEN O eAD Alpha.-Muurolene.Alpha.-Muurolen Alpha-Muurolene
YSIAY ML Beta.-Cadinene (-)-.Beta.-Cadinene (-)-Beta-CadineneCadinene
YA/ E AT Ethyl N-allyl-N-pHenylcarbamate
YA/£Q CVEY Delta.-Cadinene (Cas) (+)-.Delta.-Cadinene Cadina-1(10),4-Diene (Cas)
Y. /59 . 0fa 9,12-Octadecadienoic acid (Z,2)-, methyl ester Linoleic acid, methyl ester
vy MR 9-Octadecenoic acid (Z)-, methyl ester Oleic acid, methyl ester Emery
YY/E) Jfes 2-Pentadecanone, 6,10,14-trimethyl- Hexahydrofarnesyl acetone
YO/5Y < [OAY 1-Heptadecene Hexahydroaplotaxene
YAIAY BIVY. NeopHytadiene 7,11,15-Trimethyl,3-Methylene-1-Hexadecene
YOV L YRV Tetracosane (CAS) n-Tetracosane n - tetracosane
£EIVY JVEE 2,4,6-TripHenyl-1-hexene
Y/ ¥ £1v5) 1,2-Benzenedicarboxylic acid, diisooctyl ester DiisooctylpHthalate DIOP
Y)Y - NN Cyclopropaneoctanal, 2-octyl- 8-(2-Octylcyclopropyl)octanal
FY/F0 LfVA Pentacosane (CAS) n-Pentacosane n - pentacosane n - pentacosanene
FY/VE VIAVS 1,2-Benzenedicarboxylic acid, mono(2-ethylhexyl) ester Mehp
EAVY ¥y 2,15-Hexadecanedione
EADN CEA- Heneicosane (CAS) n-HeneicosaneHenicosane n - heneicosanene
EAS0 Laf IsopHthalic acid, octyl 3-pentyl ester
£4/79 <YEY Eicosane (CAS) n-Eicosanelcosane n - eicosane n - icosane
£9/F9 LYY Octacosane (CAS) n-Octacosane n - octacosane n - octacosanene
O-/fY < [fYY Squalene 2,6,10,14,18,22-Tetracosahexaene, 2,6,10,15,19,23-hexamethyl
O-/VF SYAY HC 20-511 Ketotifen Hc20-511
O+ /aY Y Nonacosane n-Nonacosane
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Table 2: Statistical parameters of Salmonella typhimurium (Log cfu/g) under the influence of pH, salt, temperature
and citrus essential oil in fish burger during 12 days of storage
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Table 3: Effect of pH, salt, citrus essential oil and temperature on Salmonella typhimurium (Log cfu/g) in fish burger
during 12 days of storage (mean+SD)
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Abstract

The aim of this study was to determine the effect of temperature, pH, salt, Citrus aurantium eseential
oil and modified atmosphere packaging (50% carbon dioxide, 45% nitrogen and 5% oxygen) on
control of Salmonella typhimurium was carried out in 1996-97. In this research, pH was adjusted at
5.5, 6 and 7.5, temperature at 4, 25 and 37°C, salt at three levels 0, 1.5 and 3 %, and citrus essential oil
at 0, 0.025 and 0.05%. S. typhimurium growth was increased in fish burger at pH 5.5, 6 and 7.5 at 4,
25 and 37°C, during 12 days of storage. Bacterial growth was increased at pH 7.5 with 1.5% and 3%
salt and 0.025% and 0.05% citrus essential oil at 4, 25 and 37°C, respectively, on days 6, 8, 10 and 12.
Growth was also observed at pH 6 with 1.5% salt and 0.025% citrus essential oil on days 8, 10 and 12
at 25 and 37°C. At 4°C at pH 5.5 with 1.5% salt and citrus oil 0.05%, pH 5.5 and 6 with 3% salt and
citrus oil 0.05%, pH 5.5 with salt 3% and 0.025% citrus essential oil were not observed of growth of
bacterial on the 8th, 10th and 12th days. Citrus essential oil at 0.05% level at 4°C, 3% salt and pH 5.5
had the ability to control Salmonella typhimurium growth in fish burger.

Keywords: Fish burger, Modified atmosphere packaging, Citrus aurantium L., Salmonella
typhimurium
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