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Tabel 1_Volatile compounds of control ice cream extracted from gas chromatography mass spectrometry

Name of Compounds Molecular Molecular RT(min) Nature of Abundence(%)
Formula Weight Compounds
Acetaldehyde CH3CHO 44.05 4.35 Aldehyde 3.315076
Hexanal CsH120 100.15888 22.2 Aldehyde 2.714409
3_Methylbutanal CsH100 86.13 14.81 Aldehyde 5.955264
3_methyl 1 butanole CsH120 88.148 18.77 Alcohol 5.247783
2_Butanone C4HsO 72.11 11.45 Ketone 5.891043
2_Pentanone CsH100 86.13 16.1 Ketone 1.454777
Ethanole C,HsOH 46.07 5.74 Alcohol 15.47327
Acetone C3H60 58.08 6.74 Ketone 23.55803
Bis(methylthio)methane  C3H8S2 108.23 8.12 Hexanal 4.38388
Methyl acetate C3H602 74,08 8.56 Ester 1.523138
dimethyl sulfone C2H602S 94.14 9.06 Acid 1.30112
Isobutyraldehyde C4H80 11.72 9.85 Aldehyde 1.3067492
2 3-butanedione C4H602 86.09 11,13 Ketone 1,448706
1-hexene C6H12 84,16 11,4 Alkan 2,726569
Ethyl acetate C4H802 88,11 12,6 Ester 3,760377
Isobutanol C4H100 74,12 13,1 Alcohol 1,059414
2-methylbutanal C5H100 86,13 15,25 Aldehyde 2,1599
1-hexene C6H12 84,16 16,81 Alkan 4,825948
Pentanal C5H100 86,13 17,02 Aldehyde 1,15374
Ethyl propionate C6H12 84,16 17,65 Ester 3,021329
2-hexanone C6H120 100,16 19,05 Ketone 1,618284
1-pentanol C5H120 88,15 20,55 Alcohol 1,618284
Toluene C7H8 92,14 21,01 Benzen 1,564111
2-heptanone C7H140 114,19 26,2 Ketone 2,043201
Heptanal C7H140 114,19 27,05 Aldehyde 1,431417

Table 2_Volatile compounds of ice cream enriched with 2% concentration of phycocyanin pigment extracted
from gas chromatography mass spectrometry

Name of Compounds Molecular Molecular RT(min) Nature of Abundence(%)
Formula Weight Compounds

Acetaldehyde CH3CHO 44.05 4,35 Aldehyde 3,669985
Hexanal CeH120 100.15888 22,2 Aldehyde 4,340712
2_Butanone C4HsO 72.11 11,45 Ketone 4,57819
alpha-Pinene C10H16 136,23 29,1 Terpene 1,872935
Ethanol C,HsOH 46.07 5,74 Alcohol 14,05928
3_Methylbutanal C5H100 86,13 14,81 Aldehyde 8,417297
3_methyl 1 butanole CsH120 88.148 18,77 Alcohol 5,732798
n-butanol C4H100 74,12 15,05 Alcohol 2,277339
Acetone C3H60 58.08 6,74 Ketone 18,83208
Bis(methylthio)methane C3H8S2 108.23 8,12 Hexanal 5,652246
Methyl acetate C3H602 74,08 8,56 Ester 1,750601
dimethyl sulfone C2H602S 94.14 9,06 Acid 0,424906
Isobutyraldehyde C4H80 AR 9,85 Aldehyde 3,78157
2 3-butanedione C4H602 86.09 11,13 Ketone 1,408533
1-hexene C6H12 84,16 16,81 Alkan 1,073748
Ethyl propionate C5H100 102,13 17,65 Ester 1,322523
1-hexene C6H12 84,16 11,4 Alkan 3,338512
2-pentanone C5H100 86,13 16,1 Ketone 0,918915
Ethyl acetate C4HB802 88,11 12,6 Ester 2,101259
Isobutanol C4H100 74,12 13,1 Alcohol 1,789126
2-methylbutanal C5H100 86,13 15,25 Aldehyde 0,800746
1-pentanol C5H120 88,15 20,55 Alcohol 1,705805
Pentanal C5H100 86,13 17,02 Aldehyde 0,902051
2-hexanone C6H120 100,16 19,05 Ketone 0,702598
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Toluene C7H8 92,14
2-heptanone C7H140 114,19
Heptanal C7H140 114,19
6-methyl-5-hepten-2- C8H140 126,20
one

Nonanal C9H180 142,24

21,01 Benzen 3,946342
26,2 Ketone 1,962821
27,05 Aldehyde 1,457009
30,04 Keton 0,97138

35,35 Aldehyde 0,208693

Table 3_Volatile compounds enriched only in ice cream with 2% concentration of phycocyanin pigment

extracted gas chromatography mass spectrometry

Name of Compounds  Molecular Molecular RT(min) Nature of Abundence(%)
Formula Weight Compounds

Nonanal C9H180 142,24 35,35 Aldehyde 0,208693

6-methyl-5-hepten-2-  C8H140 126,20 30,04 Keton 0,97138

one

alpha-Pinene C10H16 136,23 29,1 Terpene 1,872935

n-butanol C4H100 74,12 15,05 Alcohol 2,277339
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Fig.4. the effect of different concentrations of the phycocyanin pigment reducing the total number of
bacteria (A) , coliforms(B), yeasts & moulds (C) and psychrophilic (D) in ice cream on the 1,3,7,14,21 days
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Fig.5. assessment of FRAP(A),DPPH(B) and ABTS (C) in fortified ice cream with phycocyanin pigment .
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Fig.6. sensory evaluation of phycocyanin pigment enriched ice cream.
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ARTICLE INFO ABSTRACT

Due to its unique role , phycocyanin pigment extracted from the
Avrticle History: cycanobacterium Spirulina platensis can play an important role in enriching
Received:2023/8/5 traditional cheese. In this study , the amount of protein , fat , total sugar,
Accepted:2023/12/23 aeration, melting speed of fortified ice cream with different concentrations of

phycocyanin pigment were determined. In addition , the counting of bacteria

was done along with the assessment of antioxidant properties. Also , GC/MS
test was performed to identify volatile compounds . The results of tests showed
that the amount of fat , total sugar , melting speed , DPPH of fortified ice cream
has decreased significantly compared to the control . Also , the amount of
Antioxidative activity, protein , aeration , FRAP and ABTS significantly compared to the control .
sensory evaluation, the acceptability of the smell decreased with increasing
concentration, but there was no significant difference in other parameters
phycocyanin pigment, compared to the control . In addition no sighns of Escherichia coli,
lce cream Staphylococcus aureus and salmonella were found during different days .
However , the presence of coliform bacteria 42 to 56 days in enriched and
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control ice cream . The presence of mold and yeast on days 28 to 56 was evident

10.22034/FSCT.21.149.54. only in the control sample . The presence of phychrophilic bacteria on days 14
*Corresponding Author E-Mail: to 56 of fortified ice cream has decreased significantly compared to the control.
Bahareh.nowruzi@srbiau.ac.ir Also, the results of the vaolatile compounds obtained from GC/MS test in

control ice cream and enriched ice cream with 2% phycocyanin pigment show
the presence of antioxidant and antimicrobial properties that played an
important role in the shelf life and quality of ice cream. It is hoped that the
results of this study will be the basis for empowering the food industry in using
of pigments obtained from cyanobacteria
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