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To use the by-products of whelk processing, whelk internal organ with the addition of bromelain were used to
make jeotgal, Korean traditional salted and fermented seafood sauce. The products were prepared at different
salt concentrations of 10, 15 and 20% with various bromelain contents 0, 0.01, 0.1 and 0.5%. The samples were
stored at 10°C and the chemical and microbiological analyses were evaluated for four weeks. The initial pH (near
6.1) in all conditions decreased in the beginning stage of aging, then gradually increased until three weeks and
finally decreased to 5.6~6.0. The sample with lower salt concentration showed less pH change for two weeks. The
samples treated with higher bromelain in 10% and 15% salt concentration showed higher pH values after 4
weeks compared to the nontreated control. Amino nitrogen in the samples increased at lower salt concentration
and at higher bromelain content. The amino nitrogen showed maximum value, 780 mg%, at 10% salt and 0.5%
bromelain treatment. Total nitrogen contents increased with aging periods, especially increased rapidly in high
concentrations of bromelain treated samples at early stages of aging. The higher salt concentrations in the prod-
uct decreased the total microbial number and lactic acid bacterial number.
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Table 1. Contents of heavy metals in whelk internal organ

Heavy metals ppm
Cr ND"
Mn ND
Fe 56.8 (0.93%)
Ni ND
Zn 26.0 (7.61%)
As 24.6 (5.067)
Cd ND
Hg ND
Pb ND

YND: Not detected
YRSD: Relative Standard Deviation(%)
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Fig. 1. Changes in pH of whelk internal organ jeotgal during
fermentation at different salt and bromelain concentration
Jeotgal in (A) 10% NaCl, (B) 15% NaCl and (C) 25% NaCl, with
1 -0: 0% bromelain, A - A : 0.05% bromelain, O - O : 0.1%
bromelain and < - < : 0.5% bromelain
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Fig. 2. Changes in AN (amino-nitrogen content) of whelk
internal organ jeotgal during fermentation at different salt and
bromelain concentration

Jeotgal in (A) 10% NaCl, (B) 15% NaCl and (C) 25% NaCl, with
3 - [ : 0% bromelain, A - A 1 0.05% bromelain, O - O : 0.1%
bromelain and < - < : 0.5% bromelain
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Fig. 3. Changes in TN (total nitrogen content) of whelk internal
organ jeotgal during fermentation at different salt and
bromelain concentration

Jeotgal in A) 10% NaCl, B) 15% NaCl and C) 25% NaCl, with
- 0% bromelain, 2 - A : 0.05% bromelain, O - O : 0.1%
bromelain and < -  : 0.5% bromelain
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Fig. 4. Changes in total cell count of whelk internal organ
jeotgal during fermentation at different salt and bromelain
concentration

Jeotgal in (A) 10% NaCl, (B) 15% NaCl and (C) 25% NaCl, with
-0 : 0% bromelain, A - A : 0.05% bromelain, O - O : 0.1%
bromelain and < - <> : 0.5% bromelain
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Fig. 5. Changes in lactic acid bacteria of whelk internal organ
jeotgal during fermentation at different salt and bromelain
concentration

Jeotgal in (A) 10% NaCl, (B) 15% NaCl and (C) 25% NaCl, with
[1-[J: 0% bromelain, A - A : 0.05% bromelain, O - O : 0.1%
bromelain and < - & : 0.5% bromelain
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