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Figure 1 Evaluation of the effect of ozone on Total Viable Count in the treated skim milk samples stored
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Table 1 the changes of pH and acidity of the treated skim milk samples during storage at 4°C.

Storage days

Treatments 0 1 7 15
Control p_H_ 6.81 + 0.03 6.82 +0.01 6.86 + 0.00 6.86 £ 0.01
Acidity 15+0.02 1.5+0.01 1.6 +£0.01 1.8 +£0.00
1.5 ppm p_H_ 6.82 +0.01 6.81+0.01 6.86 + 0.00 6.87 £ 0.00
) Acidity 1.6 £0.02 1.5+0.05 1.7 £0.00 1.7 £0.00
5 ppm pH 6.81 + 0.02 6.82 +0.00 6.86 + 0.00 6.87 £ 0.00
Acidity 15+0.01 1.6 +£0.05 1.6 £0.00 1.6 £0.00
10 ppm pH 6.80 + 0.01 6.81+0.01 6.86 + 0.00 6.88 = 0.00
Acidity 15+£0.11 1.5+0.00 1.7 £0.00 1.6 £0.05
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Figure 2 The effect of ozone on the peroxide value of the treated skim milk samples stored at 4°C
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Table 2 GC analysis of the treated skim milk samples stored at 4°C.

Time Fatty acid
storage | Treatments

(day) C4 C6 C8 C10 C12 C14:0 | C14:1 | C15:.0 | C15:1 | C16:0
Control VESEE | AVEY | VYA | VAYSA | YOMA | Ve VEE | ANEAY | /08es | AVAETY | YO/TY 0
1.5 ppm SAAVE | AFAY | /sANY [ 0/ANYY | YEYEA | VOTARY | VAVEY | VYSAY | o/YAYS | YR/PAOY
0 5 ppm VAYFA | VEYe | aVASY | Y0 | Y/EAY | Oe/ene N [ VKDY | /000 | VAEYY | YE/ESYY
10 ppm SOYOs | /BAVE | /AT | VONAA | YAEY | AFOYY | /A0FY | O/FVVe | e/A4FF | YFY/FYAY
Control SEEYN | ONVAYY | seaY | VMY | YSYTA | VTS | ASAS | VYSAA | O/TAA | YE/EVEY
1.5 ppm VEYAQ | VRAYA | VYO | VOFAY | YOVE | VeABAY | V/YOA | /BVEV | VYRR | YO/AVYS
4 5 ppm -— -— - JAODY | VEEAY | ASEAY | /AQAY | 0PYY | /Y eAY [ TVAOYY
10 ppm O/AYY | VFAYS | ATAY | YZETEY | FAOFO | VVVIVA | IMEYE | aeras | OFRNY | TANFYD
Control VYAYE | O/FeRY | /AVER | Y/ERYY | YAAVYY | Ve8NS | AVTRAY | OVIA | VNERY | YO/YE
7 1.5 ppm VXTSY | AYYNA | AVES | YRV | YAQAY | VYR | OO) | BY | WTAYE | YE/FO0A
5 ppm GAVEY | AOY | /500 | VAGAY | Y/BAVE | OVYAAA | WYVEY | BENY | ONVAY | Fu/ee A

Yy
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10 ppm VERVE | AN NE | OVAYA | YOFY | YYTAY | VYN | A/TERA | 0ANA | V/YYEY | YEVO
Control VACSY | AEY | O/ACAY | YYVED | YAYEE | N\AYA | WYARY | sV | A /YAYS | YV/eYrY
1.5 ppm O/FYSY | ONAYY | AOYE | YOARY | Y/FOAY | VVAOVE | VFeEY | w/EeAY | AFAOV | YE/OAY
5 ppm SVANY | ANYY | ZEVEY | VAYYA | Y/EVVE | Ne/B0PY | VYYEY | /08SA | V/TOOA | YV/OY e
Time Fatty acid
storage | Treatments
(day) C16:1 | C17:0 | C17:1 | C18:0 | C18:1c C18:1t C18:2c | C20:0 | C20:1 | C22:0
Control VAA | /ANY | apepe | A/Y0ND | YEVYTEY CIVEEA FAVYOQ | w/pepY | /FVYS | /Y40
1.5 ppm Y/AADY | /SAAA | O/8ESe | 4/OVVY | YE/FYVA JIVEVE YIEYYV | /a8 | FaYY | a/¥avy
0 5 ppm O/AFY | /BYEY | S/OAA | AVAVA | YY/ASSA VoAV FIVYNY | VOO | O/FVee | /YANY
10 ppm VEVEY | /000 | +/FAAY | AXOVE | YE/YAVY V/+0FF VEOCEY | AFESA — —
Control Y/OPEO | /8FAA | /BYYE | A/FEYY | YEFOYS CIVEAY F/E¥A0 | +/FEEV | 4/TA0F | +/YAY
1§ 1.5 ppm Y/OASA | /SONY | /0844 | A/PYEQA | YT/TAYY VYN Y TIYOTY | aOFN | FANY | YTYY
5 ppm YAOYOA | /5004 | VEYY | VfaY | YAAASS V/YVO FATYA | 004V | +/fVRY | eraay
10 ppm Y/YOSY | /FQAY | /8¥eY | AARYY | Y.AYAY YRV YIYOAS | +/0+AY | o/FAVE | a/YEYY
Control VA4S | /084A | /OYYS | AYVAA | YF/AYRY — ATV O/OYYY | /OVer | OV | /YFOA
1.5 ppm YASVE | /5EVe | /P00 | AEAYD | YEA T VAR YAVEE | /fAYE | /FAVY | /TAAY
! 5 ppm YIYAFY | VOVY | VAAA | 0NN | YeOVYE /oA yy YAVVEe | /08 F | /FOAT | /YW
10 ppm YIVEVE | /SATA | a/sVYe | 4/AFY | Y/ YAQ +/AMY Y/EA04 [ O/OYT | e/FAAY | e/)e4)
Control YAV | /EEEY | /sy | AOVFD | YY/AY4S +/44v4 Y/O0Q¥ | /0044 | /FOAs | o/TIVE
1.5 ppm Y/YAYO | +/8VEA | /04N | V/YSYA | YY/AVAS VXY A Y/OANO | O/FYer | /FADY | o/YSYY
15 5 ppm YATEY | /PAA4 | O/PAQ | /WY | YE/ANYS J/YEYS YIOPSE | JOYOY | /N | YOV
10 ppm YIYEEA | O/FAAs | o/VAYY | Q/YAFA | YY/PAOY V/YOA AT VAR Y/~ TR VA AL RN VAL LV
10 ppm O/YYAY | V/+OAY | «/VEAY | VAOYA | Y/AOQY | Ve/VEYY | O/YEAY | /0ASA | VAYOA | YO/OFYY

Y¥
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Figure 3 The effect of ozone on the main components of the treated skim milk samples stored at 4°C. 1) Fat, 2)
Protein, 3) Lactose, 4) Minerals.
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Figure 4 The effect of ozone on sensory characteristics of the treated skim milk stored at 4 C. 1) Appearance, 2)
Taste, 3) Smell, 4) Mouthfeel.
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ABSTRACT

ARTICLE INFO

Today, the desire to use ozone as a strong antimicrobial compound, cost-
effective, and eco-friendly innovation, has increased to increase the shelf
life of food products. This study was conducted in order to evaluate the
chemical and microbial properties of thermally pasteurized skim milk
treated with pressurized ozone injection at concentrations of zero, 1.5, 5,
and 10 ppm. The chemical, microbial and sensory characteristics of the
treated milk samples were evaluated on days 0, 4, 7 and 15 of storage in the
refrigerator. The total viable count (TVC) in the treated samples with ozone
compared to the control had a noticeable decrease in all storage days. The
highest antimicrobial effect was observed on the 15th day of storage with
10 ppm ozone and the lowest effect was observed on the 4th day with 1.5
ppm ozone. However, there was no significant difference in pH (6.8-6.88)
and acidity (0.16-0.18) between treated and control samples. Although the
peroxide number (PV) in the treated samples and the control samples was
higher than the standard, but its reduction was evident in the treated
samples compared to the control samples. Also, by comparing the sensory
characteristics among the samples, no significant differences were
observed. In general, treatments with 5 and 10 ppm ozone had the best
efficiency in increasing the shelf life of pasteurized milk. According to the
results, ozone can be used as an auxiliary method to increase the
effectiveness of thermal processes in pasteurization and increase the shelf
life of milk.
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