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The Effects of Natural Food Additives on the Self-life and Sensory

Properties of Shucked and Packed Pacific Oyster Crassostrea gigas

Eun-Tak Jeong, Hae-Na Han', Yunhye Kim', Eun-Hye Lee', Deok-Hoon Kim!', Ji-Hoon Kim!',
Seung-Mok Yeom' and Young-Mog Kim'*

SNTECH Co., Ltd., Sungnam 463-760, Korea
!Department of Food Science and Technology, Pukyong National University, Busan 608-737, Korea

We explored the efficiency of natural antibacterial agents used to enhance the self-life and sensory properties of
shucked and packed Pacific oyster Crassostrea gigas, which are in high demanded. First, we screened natural
resources exhibiting antibacterial activity against food spoilage and pathogenic bacteria. Of theses, ignited oyster
shell powder (IOS) and the natural food preservative, lactic acid bacteria fermented powder (LBF), were selected for
further study considering the efficacy, mass production, and cost. The addition of 0.1% IOS (W/V) and 0.5% LBF
(W/V) to shucked and packed oyster optimally extended the shelf-life without affecting the sensory evaluation. The
results obtained in this study will provide a clue to enhance self-life in raw oyster products.
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Table 1. Changes of physicochemical and bacterial properties by addition of natural food additives in shucked and packed Pacific oyster

Crassostrea gigas

A) Packing water

Storage pH Viable cell counts Coliforms Fecal Coliform

periods (log CFU/mL) (MPN/100 mL) (MPN/100 mL)

(day) A B C D A B C D A B C D A B C D

0 6.3240.3 6.40+0.6 6.38+0.3 6.55+0.6 2.5t0.4 2.6+0.2 1.6+0.2 1.3#0.3 <1.8 <1.8 <1.8 <1.8 <1.8 <1.8 <1.8 <1.8
1 6.1620.3 6.23+0.6 6.19+0.3 6.28+0.6 2.5+0.4 2.3+t0.2 2.1+0.2 24403 2.0 <1.8 <1.8 <1.8 <1.8 <1.8 <1.8 <1.8
2 6.12+0.3 6.05+0.6 6.06+0.3 6.24+0.6 2.3+0.4 2.5+0.2 2.3+t0.2 25+0.3 7.8 40 40 20 <18 <1.8 <1.8 <1.8
3 584403 59406 5.86+0.3 592106 2.3t04 2.1+0.2 2.3+t0.2 2.3+t0.3 91 6.8 45 45 <18 <1.8 <1.8 <1.8
4 554403 561+0.6 5.55+0.3 556+0.6 3.1+0.4 3.1+0.2 45+0.2 23+0.3 13 82 6.8 7.8 <1.8 <1.8 <1.8 <1.8
5  533+0.3 5.32+0.6 5.32+0.3 5.39+0.6 3.5+t04 3.2+0.2 4.3+t0.2 22403 18 18 18 11 <1.8 <1.8 <1.8 <1.8

B) Oysters

Storage pH Viable cell counts Coliforms Fecal Coliform

periods (log CFU/g) (MPN/100 g) (MPN/100 g)

(day) —p B C D A B C D A B C D A B C D
0  6.3240.3 6.31+0.7 6.32+0.2 6.35+t0.2 3.0+04 2.4+0.2 2.5+0.2 24+0.2 <18 <18 <18 <18 <18 <18 <18 <18
1 6.18+0.3 6.16+0.7 6.15£0.2 6.22+0.2 3.1x0.4 2.8+0.2 3.1+0.2 29402 20 <18 20 18 <18 <18 <18 <18
2 6.10£0.3 6.17+0.7 6.06£0.2 6.18+0.2 3.0+04 3.1+0.2 3.0+0.2 26102 20 20 <18 <18 <18 <18 <18 <18
3 592+0.3 6.03+0.7 5.96+0.2 6.05+0.2 3.0+0.4 3.1#0.2 3.1+0.2 2.5+0.2 <18 40 <18 <18 <18 <18 <18 <18
4  556+0.3 557+0.7 581+0.2 596+0.2 3.2+04 3.5+0.2 3.5+0.2 2.3t02 61 45 40 18 <18 <18 <18 <18
5  542+0.3 547+0.7 5.75+0.2 5.83+0.2 52104 4.3+0.2 4.8+0.2 24402 220 120 190 61 <18 <18 <18 <18

A, Blank; B, 1% ignited oyster shell powder (I0S); C, 0.5% lactic acid bacteria fermented powder (LBF); D, 0.1% IOS and 0.5% LBF.
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Table 2. Changes of sensory properties in shucked and packed Pacific oyster Crassostrea gigas by addition of natural food additives
Storage periods Appearance Flavor Taste Texture Salty Fishy off-flavor Total
(day) preference
A 9.5+0.3 7.610.8 7.610.5 8.1£0.3 4.4+0.3 4.9+0.6 1.620.1 7.910.4
0 B 9.1+0.3 7.4+0.8 7.0£0.5 8.1£0.3 3.910.3 4.3+0.6 1.620.1 7.5£0.4
C 9.620.3 9.0£0.8 8.1£0.5 8.5+0.3 4.0+0.3 3.5+0.6 1.7x0.1 8.0x0.4
D 9.840.3 8.910.8 7.910.5 8.610.3 4.5+0.3 4.3+0.6 1.620.1 7.110.4
A 8.1+0.4 8.0£0.3 7.4+0.4 7.610.1 4.610.3 5.0+0.4 2.7+0.2 7.01£0.6
B 8.9+0.4 8.61£0.3 7.910.4 7.910.1 4.3+0.3 44+0.4 2.310.2 6.1+0.6
1 C 8.910.4 8.7£0.3 8.0£0.4 7.7£0.1 5.0£0.3 4.1+0.4 24+0.2 7.610.6
D 8.410.4 8.310.3 7.1+0.4 7.740.1 4.3+0.3 4.7+0.4 24+0.2 6.7+0.6
A 7.7+0.5 7.310.3 6.1+0.5 7.1£0.1 5.0+0.4 6.9+0.5 2.9+0.1 5.7+0.3
9 B 6.7+0.5 7.410.3 6.310.5 7.0£0.1 44104 5.910.5 2.90.1 6.310.3
C 7.310.5 6.910.3 6.7£0.5 7.310.1 4.3+0.4 6.0£0.5 3.110.1 6.310.3
D 6.620.5 6.9+0.3 5.410.5 7.0£0.1 4.1+0.4 6.4x0.5 2.90.1 6.1+0.3
A 6.6x0.2 6.310.4 5.110.1 5.740.3 4.3+0.6 4.4+0.2 2.4+0.2 5.410.2
B 6.5+0.2 7.0£0.4 5.240.1 5.610.3 5.310.6 4.4+0.2 2.7+0.2 5.910.2
3 C 6.7+0.2 6.0+0.4 5.010.1 5.310.3 4.1+0.6 4.2+0.2 2.7+0.2 5.740.2
D 6.3+0.2 6.620.4 5.140.1 5.1£0.3 5.1£0.6 4.7+0.2 24+0.2 5.910.2
A 5.4+0.4 5.140.3 5.0£0.3 5.840.6 3.310.2 5.0£0.5 3.11£0.3 4.8+0.3
B 5.8+0.4 5.4+0.3 5.0£0.3 6.3+0.6 3.540.2 4.6+0.5 2.8+0.3 5.0£0.3
4 C 4.9+0.4 4.8+0.3 4.5+0.3 5.340.6 3.1£0.2 5.5+0.5 3.5+0.3 4.4+0.3
D 5.4+0.4 5.0£0.3 4.5+0.3 5.0£0.6 3.310.2 4.5+0.5 3.0£0.3 4.4+0.3
A 3.740.3 4.0+0.2 4.1+0.3 3.910.4 3.910.4 5.310.3 3.710.4 3.910.3
5 B 3.3#0.3 4.0+0.2 4.0+0.3 3.4+0.4 3.620.4 5.4+0.3 3404 3.410.3
C 3.11£0.3 3.7£0.2 4.620.3 4.0+0.4 3.610.4 5.120.3 3.410.4 3.910.3
D 3.410.3 4.1+0.2 4.1+0.3 4.3+0.4 3.0£0.4 4.7+0.3 2.7+0.4 3.910.3

A, Blank; B, 1% ignited oyster shell powder (I0S); C, 0.5% lactic acid bacteria fermented powder (LBF); D, 0.1% IOS and 0.5% LBF.
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