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Abstract

Gamma irradiation was used to improve sanitation and quality of salted and fermented anchovy sauce.
For commercial production, comparison with currently using sterilization methods, such as micro—

filtration

and heat treatment were also conducted. Control was prepared without irradiation and ster—

ilization process. Microbiological, physiochemical, and sensory qualities were analyzed to observe the
quality changes during the storage. Irradiation at 5 kGy or above and microfiltration process completely
eliminated microorganisms detected in this study. As irradiation dose increased, the color appeared
brighter and irradiation at 5 kGy or above showed similar color L—value to that of sample treated with
microfiltration. The color L, a, b-value of heat-treated sample always showed lower. The pH, salinity,
and viscosity were sustained during storage. From the results of sensory evaluation, the samples treated
with gamma irradiation and microfiltration obtained better scores than control or heat-sterilized.
Gamma irradiation to salted and fermented anchovy sauce presented the best quality products among
different sterilizing methods, especially at 5 kGy dose. Therefore, gamma irradiation can be successfully
applied to commercial large scale production as a new sanitation technology with improved quality.
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Table 1. Changes in the growth of aerobic bacteria and Staphylococcus sp. of salted and fermented anchovy sauce

during storage at 15°C (unit : CFU/mL)
Sample
Sto
pe;ff 0 kGy" 95 kGy 5 kGy 75 kGy 10 kGy ME HTST"
(week) Aerobic  Staph  Aerobic  Staph  Aerobic Staph Aerobic Staph Aerobic Staph Aerobic Staph Aerobic  Staph
bacteria Sp. bacteria Sp. bacteria sp. bacteria sp. bacteria sp. bacteria sp.  bacteria Sp.
0 11x10* 15x10° A 35x10E - - - - - - - - - 17x10°
2 12x10"  10x10° - 38x100 - - - - - - - - - 16X10°
4 18x10"  11x10*  11x1¢f s5x1F - - - - - - - - LOXIGP 23X10°
6 27x10* 78x10" 11x10° 64x10° - - - - - - - - 15x10% 21x10°
8  29x10 56x10° 11x10° 45x10° - - - - - - - - 13x10° 16%10°
10 69x10" 80Xx10' 30x10° 29x1F - - - - - - - - LIx10* 18x10°
12 88x10° 12X10°  41x10° 42x10° - - - - - - - - 30x10° 29x1¢°

YGamma irradiation dose, MF : Microfiltration, HTST : High temperature short time sterilization.
- Not detected (<10°).

Table 2. Changes in the growth of Streptococcus sp. and Enterococcus sp. of salted and fermented anchovy sauce

during storage at 15°C (unit : CFU/mL)
Sample
g
gﬁe 0 kGy" 25 KGy 5 kGy 75 KGy 10 kGy ME" HTST"
(week)  Strep. Enter. Strep.  Enter.  Strep. Enter. Strep. Enter. Strep. Enter. Strep. Enter. Strep.  Enter.
Sp. Sp. Sp. Sp. Sp. sp. Sp. Sp. sp. Sp. Sp. Sp. sp. Sp.

0 15x10°  14x10° 30x10° 2 - - - - - - - - - -

2 14x10' 70x10° 14X1¢P - - - - - - - - - - -

4 12x10"  50%x10°  13x10° - - - - - - - - - - -

6  98x10° 36x10° 16x10° - - - - - - - - - - -

8  83x10° 52x10°  18x1¢° - - - - - - - - - - -
10 90x10°  88x10° 15x10? - - - - - - - - - - -
12 21x10'  13x10"  12x10° - - - - - - - - - - -

UGamma irradiation dose, MF : Microfiltration, HTST: High temperature short time sterilization.
'~ Not detected (<10%).
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Table 3. Proximate composition in salted and fermented anchovy sauce during storage at 15°C (unit: %)
Proximate Sample
composition 0 kGy" 2.5 kGy 5 kGy 75 kGy 10 kGy MF" HTST!
Moisture 66.1 66.0 65.7 65.9 66.0 65.9 66.0
Protein 6.3 6.5 6.5 6.4 6.3 6.2 6.4
Lipid 0 0 0 0 0 0 0
Ash 27.0 26.9 26.8 27.0 26.9 26.7 26.7
UGamma irradiation dose, MF: Microfiltration, HTST: High temperature short time sterilization.
Table 4. Changes in pH of salted and fermented anchovy sauce during storage at 15°C
Storage period Sample
(week) 0 kGy" 25 kGy 5 kGy 75 kGy 10 kGy MF" HTST"
0 5.85 584 5.86 5.87 5.89 5.88 5.89
2 5.88 5.90 595 6.00 5.99 595 595
4 5.96 5.93 595 5.95 597 5.95 5.96
6 5.96 5.98 5.90 591 592 595 592
8 597 590 591 591 591 593 591
10 599 5.90 591 5.92 592 5.93 592
12 6.03 5.95 595 5.95 5.94 5.97 5.96

YGamma irradiation dose, MF: Microfiltration, HTST: High temperature short time sterilization.
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Fig. 1. Changes in Hunter’s value of salted and fermented anchovy sauce during storage at 15°C.
MF : Microfiltration, HTST : High temperature short time sterilization

Table 5. Changes in turbidity of salted and fermented anchovy sauce during storage at 15°C (Absorbance at 340 nm)

Storage period Sample
(week) 0 kGy" 25 kGy 5 kGy 75 kGy 10 kGy MF" HTSTY
0 0532 0528 0529 0533 0539 0.451 0584
2 0.564 0.555 0.554 0.568 0562 0471 059
4 0557 0.548 0.556 0558 0.566 0.471 0.600
6 0.564 0.552 0577 0538 0,539 0.490 0.600
8 0.584 0575 0.585 0.580 0.581 0530 0.611
10 0.599 0583 0.586 0.584 0583 0.541 0.638
12 0.611 0.590 0.590 0.589 0,583 0553 0.658

YGamma irradiation dose, MF: Microfiltration, HTST: High temperature short time sterilization.
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Table 6. Changes in viscosity of salted and fermented anchovy sauce during storage at 15°C (unit: cP)
Storage period Sample
(week) 0 kGy" 25 kGy 5 kGy 75 kGy 10 kGy MF" HTSTY
0 412 414 4.14 4.14 4.16 3.92 415
2 4.14 415 414 4.16 417 3.91 4.16
4 4.14 4.15 4.15 4.15 4.16 392 4.18
6 423 4.15 4.14 415 4.16 3.93 4.19
3 425 4.16 415 4.16 4.15 391 418
10 429 418 415 4.16 417 392 4.19
12 4.34 4.19 4.15 4.16 4.17 3.93 4.20

YGamma irradiation dose, MF: Microfiltration, HTST: High temperature short time sterilization.
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Table 7. Changes in sensory evaluation of salted and fermented anchovy sauce during storage at 15°C

Storage Sample
period Sensoy parameter 5 5 "
(week) 0 25 5 75 10 MF HTST
Color 3.00%? 3.33*" 3.83° 3.50° 333%™ 3.80° 2.17°
0 Flavor 333 367 333" 3.17® 3.00° 3.75° 317
Taste 365 4.00° 3.75" 3.75° 350 3.65° 2.50°
Overall acceptance 3.25° 4.00° 3.75° 3.25° 3.50™ 3.75° 1.75°
Color 295 3.40% 375 359%™ 3.28%® 382 1.93°
6 Flavor 3.15% 3567 3.42° 343" 3.11% 363° 302
Taste 3.32%® 3.75% 368° 366" 3507 372 2.50°
Overall acceptance 3.00° 3.82° 3.77° 3.20® 333" 3728 1.66°
Color 3.00° 3.25% 3627 3.43% 3.25% 367 L7
12 Flavor 2.95° 354° 3.45° 3.26° 3.20° 354° 2.86°
Taste 3.30° 3.60% 3.72° 347° 3.50% 3.46° 2.36°
Overall acceptance 3.04° 3552 3.75° 3.40% 3.25° 3507 1.23°

YGamma irradiation dose, MF: Microfiltration, HTST: High temperature short time sterilization.
PMean value of scores followed by different alphabet in same row means significantly different at p<0.05.
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