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Improvement of Microbiological and Sensory Quality of Fried Seasoning

Anchovy Fish Snack by Gamma Irradiation

*Panchalee Prakongsil , Naruemon Neramitmansook, Wannipa Phianphak and Pravait Kaewchoung
Thai Irradiation Center, Thailand Institute of Nuclear Technology (Public Organization)
37 Moo.3 Technopolis , Klong 5, Klong Luang, Pathumthani 12120
Phone: 0 2577 4169, Fax: 02577 1944 E-Mail: spanchalee@hotmail.com

Abstract

Microbiological and sensory qualities of gamma irradiated fried seasoning anchovy fish snack were

evaluated. The samples were packed in polyethylene bags and stored under three different conditions. In Group I,

BA0O4-1



a a s aa A ¢ YA
ﬂ13TJ55"IqﬁJ'J"Iﬂﬂ‘li'W]fJ‘IPf‘IfW]S!!ﬁm‘ﬂﬂiuiﬁﬂu?mﬁfﬁ AN 11

]
v A

a a L4 I3
UN 2-3 NTNPIAN 2552 ‘Hf]ﬂiz‘ljllllﬁﬁi Tnevnaisdihsa warmn NIUNNA

the fish snacks were vacuum-packed and stored at room temperature. In Group II, the bags were sealed normally
and stored at room temperature. Group-III samples were packed as in Group II but they were stored at 18°C.
Gamma irradiation was applied at the minimum absorbed dose of 2.0 kGy. Microbiological qualities were
evaluated at 1, 2 and 3 months post irradiation. At three months, unirradiated samples from all three storage
conditions were found with their total bacterial counts exceeding the limit for the quality standard of the Ministry
of Industry (> 10° cfu/ g), while the total bacterial counts from irradiated samples were 1 log cycle fewer than those
from unirradiated samples. The total yeast and mold counts produced by irradiated samples were within the limit
throughout the three-month storage for all three conditions. E. coli, Salmonella spp., S. aureus and Clostridium
spp. were not found under all storage conditions for both irradiated and unirradiated samples. No significant
differences in the sensory quality were observed between irradiated and unirradiated samples for all three
conditions. Although irradiated fried seasoning anchovy fish snack in a vacuum pack yielded better
microbiological qualities than irradiated samples in a normal-sealed pack, samples in a normal-sealed pack stored
at room temperature would be more appropriate for commercial production when production costs were

considered.

Keywords: fried fish snack, irradiated food, microbiological quality, sensory evaluation
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Tablel. Effect of gamma irradiation on microbiological and sensory qualities of fried seasoning
anchovy fish snack evaluated at different time point over the duration of 3 months. Samples were

packed under vacuum, irradiated at 2.0 kGy, stored at 30+3 OC.

Quality Storage time ( months)
2 days 1 2 3
Non- Irr. Non- Irr. Non- Irr. Non- Irr.
Irr. Irr. Irr. Irr.

Microbiological
qualities :

“Total viable count" ND | ND |65x10° |3.5x10° | 42x10° | 2.5x10° | 5.0x10° | 2.0x10°
-Total Yeasts & ND ND 10 <10 <10 <10 <10 <10

Mould Count '

- E coli’ ND ND <3 <3 <3 <3 <3 <3
S aureus” ND ND <10 <10 <10 <10 <10 <10
_ Salmonella spp.3 ND ND absent | absent | absent | absent | absent | absent
_C. perfi ingensl ND ND NF NF NF NF NF NF
Sensory qualities :
9-point hedonic

- Color 6.7+0.7 | 7.4+0.8 | 6.7+1.1 | 6.8+1.2 ND ND 6.7£1.2 | 6.7£0.5
- Odor 6.8+0.8 | 6.9£0.7 | 6.9+0.8 | 6.7£1.6 ND ND 6.6+0.7 | 6.1£1.1
- Taste 7.0£0.7 | 7.2#1.1 | 7.6+0.7 | 7.3%£1.3 ND ND 6.8+1.1 | 6.8£0.9
- Texture 7.1£1.0 | 7.4£0.8 | 7.3£0.7 | 7.2+0.8 ND ND 6.4+0.9 | 6.6=0.7
- Appearance 7.2+0.8 | 7.4£0.7 | 7.2+0.9 | 7.1£0.9 ND ND 6.9+0.8 | 6.8+0.4
- Overall 7.2+0.8 | 7.3£0.8 | 7.0£0.9 | 7.0+1.0 ND ND 6.8£1.0 | 6.6£0.5
Microbiological qualities : 9-point_hedonic scale :

1= Colony Forming Units/ gram score 1=dislike extremely score 6 =like slightly

2 = MPN determined/ gram score 2 =dislike very much score 7= like moderately

3 = absent/ present test in 25 grams of sample score 3=dislike moderately score 8= like very much

NF = Not Found scored=dislike slightly score 9 =like extremely

ND = Not Detected score 5=neither like nor dislike

BA04-9
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Table 2

Effect of gamma irradiation on microbiological

and sensory evaluation of fried

seasoning anchovy fish snack evaluated at different time point over the duration of 3 months.

Samples were packed under normal seal , irradiated at 2.0 kGy, stored at 30+3 ‘c

Quality Storage time ( months)
4 days 1 2
Non- Irr. Non- Irr. Non- Irr. Non- Irr.
Irr. Irr. Irr. Irr.
Microbiological
qualities :
“Total viable count' | ND ND | 1.1x10° | 4.8x10" | 2.8x10° | 9.0x10” | 8.8x10" | 2.0x10’
Veasts & Moulds" | ND ND 10 | <10 [60x10° | <10 |1.5x10° | 10
- E. coli’ ND ND <3 | <3 <3 <3 <3 | <3
_S aureus’ ND ND <10 <10 <10 <10 <10 <10
_ Salmonella’ ND ND absent | absent | absent absent | absent | absent
- C. perfi ingensl ND ND NF NF NF NF NF NF
Sensory qualities :
9-point hedonic
- Color 3.9+1.4 | 3.840.9 | 43+1.1 | 3.840.9 ND ND 4.4+1.0 | 4.0+1.0
- Odor 3.4+1.2 | 3.9+1.2 | 3.1+0.8 | 3.2+1.1 ND ND 3.4+0.8 | 3.6+0.9
- Taste 3.8+1.1 | 4.141.0 | 5.741.0 | 5.5+1.0 ND ND 5.9+0.8 | 5.7+0.8
- Texture(crispy) 4.440.6 | 4.3+0.6 | 3.9+1.0 | 3.840.9 ND ND 4.0+0.8 | 4.140.7
- Appearance ND ND 5.6+1.1 | 5.4+1.3 ND ND 5.741.0 | 5.6+1.1
- Overall 5.6+1.0 | 5.5+0.8 | 5.6+1.0 | 5.1+1.5 ND ND |5.6+1.4 | 5.7+1.1
- Buying intension | 4.1+0.8 | 4.0+0.8 | 4.3+0.8 | 3.940.9 ND ND | 4.440.7 | 4.2+0.8
Microbiological qualities : 7- point hedonic scale:
1= colony forming units/ grams score 0 = dislike score 4= like slightly much

2 = MPN determined/ grams

3 = absent/present test in 25 grams of sample

NF = Not Found

ND = Not Detected

score 1 = like very slightly
score 2= like slightly

score 3= like moderately

BA04-10
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Table 3 Effect of gamma irradiation on microbiological and sensory evaluation of fried seasoning

anchovy fish snack evaluated at different time point over the duration of 3 months. Samples were

packed under normal sealed , irradiated at 2.0 kGy, stored at 18+3 OC.

Quality Storage time ( months)
1 2 3 4

Non- Irr. Non- Irr. Non- Irr. Non- Irr.

Irr. Irr. Irr. Irr.
Microbiological
qualities :
“Total viable count' | 9.0x10° | 2.3x10" | 1.1x10° | 2.0x10" | 2.6x10" | 7.5x10° | ND ND
- Yeasts &Moulds ' 10 <10 | <10 | <10 [3.0x10° | 10 ND ND
- E coli’ <3 <3 <3 <3 <3 <3 ND ND
- S aureus <10 <10 <10 <10 <10 <10 ND ND
- Salmonella’ absent | absent | absent | absent | absent | absent ND ND
- Clostridium spp.4 NF NF NF NF NF NF ND ND
Sensory qualities :
Scoring test
- Color 2.8+1.1 | 2.3+0.8 ND ND 27£1.2 | 24+1.4 | 2.6+1.0 | 3.0+0.9
- Odor 2.840.7 | 2.3+1.2 ND ND 2.5+0.9 | 2.6+0.8 | 2.6+0.8 | 2.4+0.7
- Bad Smell 1.3£1.3 | 1.0+0.7 ND ND 1.2+0.9 | 1.3£1.0 | 1.6+0.8 | 1.1+1.1
- Texture (crispy) 3.3£1.0 | 3.3%1.1 ND ND 2.7£1.2 | 29415 | 2.9£0.5 | 2.8+1.0
Hedonic 7 point:
- Taste 3.0£1.0 | 2.741.1 ND ND 3.3+£1.2 | 3.5+0.7 | 3.2+1.4 | 2.9+0.9
- Overall 2.9+1.0 | 2.84£1.3 ND ND | 3.4+1.3 | 3.3+0.8 | 3.2+1.3 | 3.0+1.0

Microbiological qualities :

1 = Colony Forming Units/ gram

2 = MPN determined/ gram

3 = absent/present test in 25 grams of sample

NF = Not Found

ND = Not Detected

Scoring test :

score 0 = not strong

score 1 = strong very slightly

score 2 = strong slightly

score 3 = strong moderately

score 4 = strong slightly much

score 5 = strong very much

score 6 = strong extremely

BA04-11

7- point hedonic scale:

score 0 = dislike
score 1 = like very slightly
score 2 = like slightly

score 3 = like moderately

score 4 = like slightly much

score 5 = like very much

score 6 = like extremely
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Table 4 Nutrition facts of Irradiated fried seasoning anchovy fish snack (per 200 grams)

irradiated at minimum require dose 2.0 kGy

Irradiated fried seasoning anchovy fish snack

Nutrition Facts :

Serving Size : 1/4 bag (55 g)

Serving Per Container : about 4

Amount Per Serving

Calories 270

Calories from Fat 130

% Daily Value*

Total Fat l4¢g 21%
Saturated Fat S5g 25%
Trans Fat Og

Cholesterol 75 mg 25%

Sodium 860 mg 36%

Total Carbohydrate 16 g 5%
Dietary Fiber Og 0%
Sugars 12 g

Protein 19¢g

Vitamin A 0 % Vitamin C 0%

Calcium 20% Iron 6%

*Percent Daily Values are based ona 2,000 calorie diet.

From : NFI Report Operation No. JC 06784 .

Test date : July — August, 2006 .

Based on : Method of Analysis for Nutrition Labelling AOAC (1987 ), (1993),

(1995), (2000).

BA04-12



