I4

a a s aa A y A
ﬂ‘liTJS5"IqﬁJ'J"]ﬂﬂ‘li'ﬁ/]f]‘lﬁ‘lﬁmiLlﬁgl‘ﬂﬂiuiﬁﬂujlﬂﬁﬂi AIIN 11

]
v A

a a L4 4
IUN 2-3 NINYINY 2552 U ﬂﬂﬂiz‘ljllllﬁﬁi Tnevnaisdsa warmn NIUNNA

BA10: m3d5uilzsnamwinuguamniiave smauilnaes saunuan

o £ Jd an v A2 o

® J a a 2 @ aa Jda a a 1o &
gnEnad Uszmnansana | 9135al Peuds', q3dna deayas 'I%a Isnineagaiuazauia grinia’

s

aw

'nguatsenazimuniiundes annfuma Tuladiuadefuiana earmsuin)
16 9.301IAFITN 1UATAINT NFANNA 10900
I‘ﬂii;{lWﬁl 02596 7600 1N5&15 02579 0220 E-mail: yuthapop@yahoo.com
*mainsdavuounent auznsmaniiuaiou uiIneduuiiaa

2206051939 tuanan 1n n3anwa 10400 Tnsdne 02354 9100

U \i
UNANEID
Y o a a Jd S Y 1 a 1 o @ ] =
ladrsnqumumeaunisuazaiivesmduinanuvawanaen i 32 dedln wuhiims
Y
Yulouwes  Escherichia coli mumasguransaaigusuvesladn @rw.26/2548) Tudandulniou 2
%3 ] Y 1 = Y 1 1 I~{ 1 ] I's Y
o1 Govaz 6.25) drwgummmani ldun aenuiunsaaisriunusingsgin une.26/2548 azla

s a ag

= ) a =) Y 1
AN IHAYEILT NS ITLANIN 2,4,6,8 0210 ﬂTﬂLﬂiﬂ‘VIllﬁﬂﬂﬂ!ﬂWWﬂNfQﬁuﬂiﬂ wazmivostmduiln wun

[ A

k4 13 v
mimossdfFina 8 Alansdenmnsoansinanteqauns dnaunad 6-8 log cycles tiasuiulanduini'li
v Y
Meied  wennnlimimesediina 4 uaz 2 Alamsdansomiade coliform bacteria 1Az E coli 18
o w [} J I 1 [} { ] v o w aa 1 @
ey daumnnuilunsaaslinasunlasedaiisddgmeada (p>0.05) agildmsmesidlsnm

Y o

a { [ a o I § a
8 dlansdiiisaneiaz1flSlsspunmsugaunis fvesadutnlasaunsanulingangiivesls 6 u

9 w

A 3 A A ~ v ) v o oA Ao
wiﬁllﬂnﬂﬁgmﬁgu 5 f]\‘iﬂ%“]faquﬂﬁmlﬂ 49 3uIﬂﬂﬂﬂ!ﬂWW‘ﬂ'Nﬂigﬁ']‘ﬂﬁjJWﬁ]ljJLl]aﬂullﬂa\iaﬂ'muuﬂﬁ']ﬂmﬂ'm

5]

a0a (p>0.05) Worl3sy Weunvdandutnn luanesad

o o v v v
ATIALY : DIVINYIIT danduiln  Sedunuan

Hygienic Quality Improvement of Fermented Fish (Pla-som)

by Gamma Radiation.

*Yuthapong Prachasitthisakl, Jaruratana Eamsiril, Surasak Sajj abutl, Wichit Rojekittikhun2 and Somyjit Pubumpen2
'Research and Development Division, Thailand Institute of Nuclear Technology (Public Organization)
16 Vibhavadi-Rangsit Rd. Chatuchak, Bangkok 10900
Tel. 02579 5230 ext. 2321 Fax. 02579 0220 E-mail: yuthapop@yahoo.com
: Department of Helminthology, Faculty of Tropical Medicine, Mahidol University.

420/6 Ratchawithi Rd. Phayathai Bangkok 10400 Tel. 0 2354 9100

BA10-1



F]

a a s aa a4 YA
ﬂ‘liﬂ53“,‘IjiJ’J‘Iﬂﬂ‘IS’J‘V]EJ‘IPf‘ItT@]SL!ﬁz!ﬂﬂiuiﬁﬂuﬁmﬁﬂi AIIN 11

]
v A

a a L4 4
UN 2-3 NTNPIAN 2552 ‘Hf]ﬂiz‘ljllllﬁﬁi Tnevnaisdsa warmn NIUNNA

Abstract

Thirty-two samples of fermented fish (Pla-som) from commercial producers were evaluated for microbiological
and chemical qualities. It was found that two samples (6.25%) did not meet the Thai Community Product Standard of
Pla-som (TCPS.26/2548) because of the high level of Escherichia coli contamination. In addition, the chemical quality,
namely pH, could meet the TCPS.26/2548. The effects of gamma radiation at the doses of 2, 4, 6, 8 and 10 kGy on
microbiological and chemical qualities of Pla-som were also evaluated. Irradiation at 8 kGy could reduce the total viable
bacterial count by 6-8 log cycles when compared to non-irradiated Pla-som. In addition, the results indicated that
irradiation at 4 and 2 kGy effectively eliminated coliform bacteria and E. coli, respectively. The pH of irradiated Pla-som,
pH did not change significantly when compared to non-irradiated Pla-som (p>0.05). From this study, it can be concluded
that the irradiation dose at 8 kGy appeared to be sufficient for improving the microbiological quality of Pla-som. The
irradiated Pla-som could be kept for 6 days at ambient temperature or 49 days at 5 °C without significant differences on

the sensory qualities when compared to non-irradiated Pla-som (p>0.05).

Keywords : irradiated food, fermented fish (Pla-som), gamma radiation
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Table 1 Survey of microbiological and chemical qualities of commercial fermented fish (Pla-som ).

Analysis Number of Number of organisms  Thai Community
sample Product Standard

Microbiological qualities

Total viable bacterial count' 32(32) 1.9x10° = 1.7x10° -
Lactobacillus spp.1 32(32) <10’ - 1.2x10° -
Coliforms’ 32(27) <3->1100 -

B. cereus 32(0) <3 -

C perfringens2 32(0) <3 <3
Salmonella spp.’ 32(0) Absent Absent
S. aureus’ 32(0) <3 -

E. coli’ 32(8) <3 -460 <10
Yeasts | 32(32) 21-6.6x10’ -
Molds' 32(32) Not found Not found
Parasites 32(0) Not found Not found

Chemical qualities

pH 32(32) 4.5810.17 4.0-6.0
Acidity (%) 32(32) 1.19£0.26 -

1 = colony forming unit /gram

2 = MPN-determination /gram

3 = absent /present test in 25g of sample

() Number in parenthesis is the number of samples that organisms are detected.
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Table 2 Effect of gamma radiation on the microbiological and chemical qualities of fermented fish (Pla-som ).

Analysis Radiation dose ( kGy )

0 2 4 6 8 10
Microbiological qualities
Total viable bacterial count' 2.5x10%7.4x10° | 3.0x10-7.0x10° | 3.0x10°-1.7x10" 18-4.3x10° 1-3.6x10° 1-10
Lactobacillus spp.' 1.9x10%-6.4x10° | 4.2x10°->3.0x10’ 11-2.6x10° <1-25 <1-4 <1-5
Coliforms’ >1100 <3-23 <3 <3 <3 <3
B. cereus’ <3 <3 <3 <3 <3 <3
C. pe;jfringens2 <3 <3 <3 <3 <3 <3
Salmonella spp.3 Absent Absent Absent Absent Absent Absent
S. aureus’ <3 <3 <3 <3 <3 <3
E. coli’ 9.1-210 <3 <3 <3 <3 <3
Yeasts ' 3.1x10°-4.4x10" 45->3x10’ 10-4.2x10° 7-1.0x10° 1-90 <1-90
Molds' 5 0 0 0 0 0

Chemical qualities

pH 4.427%0.06 4.6210.38 4.53%0.11 4.5210.08 4.6410.24 4.61£0.21
Acidity” 1.34%0.14 1.28%0.14 1.28%0.13 1.27£0.13 1.2430.21 1.2140.17

1 = colony forming unit /gram

2 = MPN-determination /gram

3 = absent /present test in 25g of sample

4 = percentage(%)
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Table 3 Microbiological and chemical qualities of non-irradiated and irradiated (8 kGy) fermented fish (Pla-som) at various time of storage at ambient temperature.

Storage Treatment | Total viable'| Yeasts' Coliforms’ | E. coli °| Salmonella spp.3 S. aureus’ C. perfringens2 Lactobacillus pH Acidity4
Time (days) bact. counts | & molds spp.]
1 Non-irr. 6.2x10° 1.5x10° <3 <3 Absent <3 <3 6.3x10° 4.32 1.62
Irr. 2.4x10° <1 <3 <3 Absent <3 <3 3.5x10' 4.46 1.47
2 Non-irr. 7.8x10° 1.6x10° <3 <3 Absent <3 <3 8.8x10° 4.30 1.73
Irr. 5.7x10° 1.5x10' <3 <3 Absent <3 <3 1.6x10° 4.37 1.51
3 Non-irr. 1.2x10° 2.1x10° <3 <3 Absent <3 <3 9.3x10° 423 1.87
Irr. 3.0x10° 3.0x10' <3 <3 Absent <3 <3 4.0x10' 4.36 1.60
6 Non-irr. 5.5x10' 1.1x10" <3 <3 Absent <3 <3 6.6x10’ 4.19 2.27
Irr. 6.2x10° 4.1x10' <3 <3 Absent <3 <3 4.1x10° 4.29 1.74
7 Non-irr. 2.4x10° 1.7x10° <3 <3 Absent <3 <3 1.7x10° 4.20 2.32
Irr. 8.5x10° 2.7x10' <3 <3 Absent <3 <3 1.1x10° 4.35 1.70
8 Non-irr. 2.0x10° 1.2x10° <3 <3 Absent <3 <3 1.6x10° 4.16 2.30
Irr. 3.9x10° 1.4x10° <3 <3 Absent <3 <3 3.8x10° 4.36 1.68
9 Non-irr. 1.1x10° 4.0x10° <3 <3 Absent <3 <3 9.2x10’ 4.14 2.43
Irr. 1.5x10° 1.4x10° <3 <3 Absent <3 <3 1.6x10° 4.35 1.60
1 = colony forming unit /gram 3 = absent /present test in 25g sample.
2 = MPN determination /gram 4 = percentage (%)
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Table 4 Microbiological and chemical qualities of non-irradiated and irradiated (8 kGy) fermented fish (Pla-som) at various time of storage at 5 °c.

Storage Treatment | Total viable' Yeasts' Coliforms’ | E. coli ’| Salmonella spp.3 S. aureus’ C. perfringens2 Lactobacilluy pH Acidity4
Time (days) bact. counts & molds spp.]
1 Non-irr. >3.0x10’ 2.6x10° >1100 <3 Absent <3 <3 4.8x10° 4.79 1.00
Irr. 6.3x10° 3 <3 <3 Absent <3 <3 3.0x10° 4.90 0.90
7 Non-irr. 4.5x10° 8.5x10° 2300 <3 Absent <3 <3 3.2x10° 4.66 1.07
Irr. 2.8x10° 9 <3 <3 Absent <3 <3 1.0x10° 4.70 1.01
14 Non-irr. 2.9x10° 7.9x10" 390 <3 Absent <3 <3 3.1x10° 4.50 1.29
Irr. 8 3 <3 <3 Absent <3 <3 3.5x10' 4.54 1.18
21 Non-irr. 4.8x10° 1.2x10° <3 <3 Absent <3 <3 2.0x10° 4.43 1.41
Irr. 7 <1 <3 <3 Absent <3 <3 1.0x10' 4.62 1.26
28 Non-irr. 2.7x10° 3.2x10° <3 <3 Absent <3 <3 1.6x10° 4.41 1.49
Irr. 1.8x10° 3.3x10' <3 <3 Absent <3 <3 1.6x10° 4.58 1.25
35 Non-irr. 3.4x10° 8.5x10° <3 <3 Absent <3 <3 1.5x10° 4.39 1.53
Irr. 1.7x10° 4.5 <3 <3 Absent <3 <3 <1.0x10 4.50 1.32
42 Non-irr. 2.6x10° 3.4x10" <3 <3 Absent <3 <3 9.9x10’ 4.39 1.68
Irr. 3 <1 <3 <3 Absent <3 <3 2.5 4.53 1.39
49 Non-irr. 1.6x10° 1.3x10° <3 <3 Absent <3 <3 8.9x10 4.36 1.40
Irr. 5.5 <1 <3 <3 Absent <3 <3 5 4.49 1.25
1 = colony forming unit /gram 3 = absent /present test in 25g sample.
2 = MPN determination /gram 4 = percentage (%)
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Table 5 Mean taste panel scores of irradiated (8 kGy) and non-irradiated fermented fish (Pla-som) at

various time of storage at ambient temperature. (N = 11 panelists)

Storage Color Odor Flavor Texture Appearance Over all
time(days) quality
Non- | irr Non- | irr Non- | irr Non- | irr Non- | irr Non- | irr
irr irr irr irr irr irr
1 84" | 80" | 80™ | 7.7" | 85™ | 8.0™ [ 80" | 79™ [ 83™ | 81" | 84™ | 81"
3 7.7 180" | 777 | 737 [ 69" | 7.5 | 637 | 687 | 757 | 777 | 627 | 717
6 79" | 7.5% | 75" | 777 [ 757 | 83" | 79" | 79" | 80" | 79" | 79" | 81"
8 3.8% | 7.4% | 3.5% | 6.2% | 24% | 7.4* | 24x | 7.0¢ | 2.8% | 7.1* | 2.9% | 6.9*
Score of panelists: 5 = neither like nor dislike
9 = like extremely 4 = dislike slightly
8 = like very much 3 = dislike moderately
7 = like moderately 2 = dislike very much
6 = like slightly 1 = dislike extremely

Mean scores in the same sensory factor in each storage time with the symbol * are significantly different (p < 0.05)

ns - .
= non-significant difference.
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Table 6 Mean taste panel scores of irradiated (8 kGy) and non-irradiated fermented fish (Pla-som) at

various time of storage at 5 °C. (N=11 panelists)

Storage Color Odor Flavor Texture Appearance Over all
time(days) quality
Non- | irr Non- | irr Non- | irr Non- | irr Non- | irr Non- | irr
irr irr irr irr irr irr

1 86" | 80" | 78" | 7.6 |70" | 72" |63 | 687 |82™ | 79" 87" | 81"

7 85" | 80" | 81" | 7.8" | 75% | 79™ | 7.5% | 7.3 | 87" | 81" | 81" | 77"

14 83" | 83" |7.6™ |80™ |75 |83™]7.0™ | 80" |80™ | 84™ | 70" | 8.0™

21 85" | 80" | 69" | 74™ | 81" | 81" |79™ | 79" | 84™ | 82" | 79" | 81"

28 85" | 82™ | 85™ | 83™ | 83™ | 79" | 7.7 | 79™ | 84™ | 83™ | 87" | 83"

35 79" | 75" 1 62" | 69" | 63" | 68" | 63" | 68" | 67" | 72" | 677 | 73"

42 79" | 79" | 77" | 80" | 73" | 7.6™ | 7.3 | 7.7 | 81" | 83™ | 8.0™ | 85"

49 79" | 79" | 74" | 78" | 71" | 74™ | 70" | 717 | 78" | 8.0™ | 8.1™ | 83"

Score of panelists:

9 = like extremely

8 = like very much

7 = like moderately

6 = like slightly

5 = neither like nor dislike
4 = dislike slightly

3 = dislike moderately

2 = dislike very much

1 = dislike extremely

Mean scores in the same sensory factor in each storage time with the symbol * are significantly different (p < 0.05)

ns . . .
= non-significant difference.
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