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Abstract

This investigation was carried out to find out the biological contamination, nitrogen compounds,
physical and chemical test in fermented sea fishes. 60 species sample were collected from farm village,
fishing village and free markets, its hygienical test period is taken about two years.

The examined results obtained are as in bollow.

hNog, HNo, , NH; —N was detected whole samples.

Some fermented sea fishes was showed under the exhortation quality.
Nitrogen compound really produce N-Nitrosoamine.

The amine compounds are caused of cancer and malignant disease.

All container, storaged method, processing method and delivery method are must be improve.

ARG S e

It is neccessary to do instruction for fermented sea fishes really meaning and attain to a fixed standardi-

zation.
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Table I. Production guantities of fermented sea food by yearly(M/T)

Year Total Anchovy Shrimp Squid Clam Oyster Urchin Soused roll Others

1970 4,581 1,481 2,243 218 0
1973 11,583 3,796 6,899 24 0
1980 7,256 3,418 1,814 9 104
1981 6,839 2,651 2,855 32 128
1982 9,840 4,304 2,588 68 126
1983 8 275 953 3,310 317 84
1984 6,603 975 1,421 145 598
1985 11,957 1,651 4,778 285 145
1986 20,469 11,848 369 142 391
Average 9,711 3,453 2,919 133 225

43 415 20 161
56 377 50 81
260 755 156 740
5 524 332 312
16 890 1,137 709
27 825 2,095 664
61 1,037 1,659 708
18 658 2,338 2,084
22 692 1,916 1,784
58 686 1,077 805
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Table 2, Mixed ratio of materials for
fermentation.

Addi-

Saltin Fermented ¢
tives

Ttem 9 period

Season Food

Anchovy  25-30% 3-12Month Spring None Oopt

Shrimp 20-25% 3-6 n ” n  15-20°C
Squid 20-25% 2-3 » " ” ”
Clams 15-22% 1-2 » ” ” ”
Oyster 18-25% ‘2 -3 7 ” ” ”
Seaurchin 15-20% 2-~3 # ” ” ”
Soused rolll5-25% 1-4 » " " ”

3% Home makes(Purity over 90 salt)
Factory makes(Purity under 90 salt)

AAdFe 482 afFms g ofF B
AZE THEoZ ApEE Bolu 718 2(H
o ZAA el n Aok ¥E EEES
15C~20 %2 g2 30T/ "y
ATt &M FLEE, yveast o] wra & A
719 BRBE7E 2=dA gEEErE v
o M= 3~36MAS T2 B A7
71z ot FEEstn kMo R mikEs
o] F£& HoA fHHEMYoR wEol Aow

ot F& fdholth

SN FEmoE Bd SHS gy T4
dct FHE B|BAE Water ~ Desicator
oven salt ~ zenken saltmeter, K pH—
phmeter 6 SG---Lactometer Bacteria,
MPN method, DIFCO mackonky, Micro-
scop, medium,k6 sugar -+ Refracto-
meter, calory .-- calory meter, No3,
No2, NHj3, uv240, spectrophoto meter,
As ... Gutzeit, As ... Diethyl Dithio,
Carbamat method, Hg, Cd, pb -
Dithizone method, Ingredient ..
(BAoAc method Were applied),

2] 3 Noj <l nitrafe, No,3! Nitrite,
NH ;Q] Ammonia &= 4%3] Nitrosoamine
Fog FEEHO Cancer & {ulffoz &
ERE 2 Aok RBEHKS oo 2o

{I] Nitrate No,;-N Determination
method

1. Total-N micro-kjeldahl method (A)

2. Determination of H,0 insoluble-N

2 .59r of sample
Place in 50ml beaker

Wet with alcohol add 20ml NO,
and let stand ]5min stirring
acasicnally

Filteration(llem whatman No,
paper)

wiih residue 4~5 time with H,O0

]
residue

|
Filterate

Determination of
N(micro-kjeldahl
method) CH,0
insoluble N(B)
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Filterate
Dilute to 250ml

Place 50ml portion filtrate in
500ml kjeldahl Flask

29 FeSO, 7H,0

20ml H,S50,

Digestion until all H,O is eva-
porated and white fumes appear
and continue digestion at least
10min to drive off nitrat N

0.65g9 Hg

Digestion untill all organic
matter is oxidized

Cool, dilute add 25ml of 4%
K,S s/n

Determination of N (micro kje;
ldahl method)(C)

A(Total -N)-B(H,0 insoluble N)=
H,0-S0l-N-H,0-S0l-N-C=Nitrate-N

(II) Nitrite(NO,) N Determination
CAOA (method)
Sample

Centrifuge(35,000 rpm X 15 min)
Supernatant

Place 2ml of supernatant in 100
ml colorimetric test tube and
add each o0,5,10,15,20,25,30 and
place.tube in H,0 bath at 40T
for 15min,

2ml of sulfanilic acid S/N
(0.59r/150ml HOAC(144))

2ml of r-naphthylamine HCl
s/n(0,29r/150ml HOAC(1+4))

‘Continue digestion at 40T
for 20 min

‘ Compare the color of unknown
Sample with series of STD,

(II7 Ammonia (NH,-N) Determination
method
(chaney A L, and E_ P _marhoch
1962 Clinical chem 8:130~]132)

Sample 12ml
Centrifuge(32,000rpm X15min)

Supernatant

Tate each 0,02ml of supernata-
nt standard NH,-N S/N(5mg, 1mg
0.5mg,0,1mg 0,05mg,60,01lmg/100
ml) and demineralized water
(Blank test) into 20 ml test
tubes

1ml of phenol color reagent
1ml of alkali-hypo chloride
reagent

Incubation in water bath(37°C,
15min)
8ml of H,0

g
Absorbance at 630 nm(UV-spectro
photometer)

. #& 4 #E%&

¥ 3& No3Ql Nitrates} No, ¢l Ni-
trite NH; —N<9] Ammonia o] ®[& ol
dut JA=7HE FAES ¥, Sampleo] oz}
A BeATt ASS B HEEL
Nitrogen Compound 7} kg% 10 mg-& =%
H=A] e HANdAM FAsgz 23 9
ovt, BRE W Flx= 1000-4000 ppmeo] =
£ A7 g asiBE AEH ¥4 @
A 2edzl &gl o] A Fowl BE
A

FEolFst AEHn Yor Ed Az

Ay
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Table 3. Detection of HHNO, ,HNO, , Hel na @ stelu, F71gel ofF AL
NH,—N and some Heavy RA7R7F "ok zglm AuRA 2 ol

metals in fermented sea
fishes(PPM) ,NH;—N (ng)

No, HNO,, HNO, NH, N, Hg, cd, As. Pb, Cu, Cr,
i 1.4 3 1,32 - - 0.1 - - -
2 101 735 1834 - - 0 - - -
3 152 51,7 0,347 - - 0,05 - - -
4 101 551 0250 - -0 - - -
5 19.7 4w,6 3,049 - - 03 o0 - -
6 183 24,1 1211 - - 0.t 0,01 - -
7 14 23 o218 - - - B . .
8 2.1 450 1,223 - - 008 - - -
9 138 77.1 0918 - - ool - - -
10 4 2851 2181 - - 0,03 -~ - -
11 148 2154 0,83 - - 00 - - -
12 194 29,1 (113 - - 0,03 - - -

HEedAEL Al Es A A
olch, #iEEV WmEEEG, 4EA FEH @i
FEel olzs] 7Rl W& st wEsi

oA wf @ 2] 7} we JLof|A]
& sl=Aolu gt
ol m

,,-x] A c}

ul—o

Table 4. Physical and sensibilty test of fermented sea fishes(100cc).

No PH, SG, Salt, Dust Brix Color Odour Sensibility
1 7.70  1.20 25% 1.2 x10° 28.0 DY PN Mediocrity
2 7.20 1,19 27 7 1.0 x10° 29.4 DG ” ”

3 6.30 1,18 327 2.0x10% 32.4 DL " ”
4 7.10 1,10 28 7 1,0 x 10® 30.3 DW ” ”
5 6.80 1,09 29 7 1.2 X 10° 33.4 DL ” "
6 6,50 1,01 24 7 1.3 x10% 30.1 DY ” ”
7 6.60  1.00 26 7 2.4 X102 28.7 DL ” ”
8 6.30 1.12 247 1.8x103 26.3 DL ” ”
9 6.70 1.21 23 7 2.4 X 10! 27.7 DG ” ”

10 7,10 1,31 25 7 1.8 %108 25.6 DL ” ”

11 7.30 1,04 27 7 1.6 X 107 29.5 DG ” "

12 6.50 1,01 26 7 1.3 X 10? 30.1 DG ” ”

¥ DY =Dark yellow, DG==Dark grey,

DL =Dark lime, DW=Dark white,
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Table 5. Detection of Various kinds
micro-organism in fermented
sea fishes(100cc)

. Salmo- Microco- i
No.E.Coli.glla ccous Bacillus Mold yeast

1+ + HHEE ++ -
2 - R ++++ 4 -
3 + I e s R = L +
4 - R +H++ + -
5 - ~ o+t +H++ + -
6 - ~ o+t +++ + -
7 - R s + -
8 + B e T = -
9 - B = Tt S -

10 - R e s + -

ol

O
o Hu
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o

2

oz g Aolw el FA dobd oltk
3 #3

z o FolM Aol Hojoh
g} olFEAY ol HE FFekw A=

S AN ]

8 %
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100 %7} #3239
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Table 6. Investigation of hygienical
treated condition of fermen-
ted sea fishes in sea side
area.(Degraded)

Conta- Deal- Proce~ Mater-

ltem iner ing Storage ssing ials
Anchovy 12 10 2 3 1
Shrimp 4 5 1 1 1
Hairtail 1 1 2 1 1
Intestine 1 2 1 1 1
calms 3 2 1 2 2
Squid 3 2 - 2 3 1
oyster 1 2 1 ! !
Seaurchin 2 1 1 1 2
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Table 7. Chemical analysis of
fermented sea fishes(100gr)

N i s Ash
%7 BANTEA FHE 22 fhel 4 ©. "0 Colony protein Fat Pugar Foh.
_ . 92.8 15,7 13.9 1.6 13.6
dAl ALAE A =HE Aol adA b 96,31

e .6 . . . 0. .6
BES SAES sl woA FES 2 08.60 %0.0 167 2.2 0.9 11
. e . e - 3 52.3 105.8 20,0 1.8 2.4 23,5
B Ao £ HRE A He A
4 65,0 61,5 13.6 0.7 0.2 20,5
o]},
H72 ANEEE @ ERSS W 5 71.7 86.2 18.4 1.0 0.9 8.0
. y . w 6 61.3 132.8 19.6 48 2.8 11.5
sl 2 Zoloh BRI Koz wME
7 68.8 115.0 15.8 4.6 2.6 8.2
ol BEARE AAA &L B#ER =
. 8 75,5 8.0 13.5 2.8 1.7 6.5
& Reloh, 23y —gd #ikel glolA
netle 2o B3 432 Yon zus 9 62,5 114,5 180 2.5 5,0 12.3
21,000

2100~ 20,469 ,

2000~ W 7

1900} /

1800}~ /

1700+ /

1600 / /

1500

11,583 11,957
9,840
1ooo- 8,275 /
7,256
6,603 /

i 4%581 % % %
M/T0

1970 1973 1980 1981 1982 1983 1984 1985 1986 1987

Fig.1 Total production quantities of fermented sea fishes by yearly .
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Fig.2 Average prodution quantities of fermented sea fishes for ten years,
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Fig.8 Analysis of HNOj;, HNO, and NH;— N
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