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Quality Evaluation to Determine the Grading of Commercial

Salt-Fermented Fish Sauce in Korea

Hong-Hee Lee

Department of Food Science and Technology, Graduate School,

Pukyong National University

Abstract

Fish sauce' is one of the fishery product that it was extracted from
the fermentation of fish with sea salt during a long 'period. It is used
as a crucial ingredient in many types of kimchi, seasoned the
vegetable, side dish etc. However, fish sauce was formated histamine
that is thus identified as a hazard in fish sauce because of long
fermented " period - under  unhygienic condition. The purpose of this
study is thus to investigate the quality of commercial fish sauce been
circulating the *market+in-Korea in!order to determine the grade. The
ten anchovy sauce. and-northern ~sand lance . sauce products were
purchased from traditional “market and super market in Korea. The
samples were analyzed moisture, salinity, pH, total nitrogen, amino
nitrogen, color, biogenic amines, coliform bacteria and viable cell
counts and analyzed the relationship between their composition and
quality standards. The commercial salt-fermented anchovy sauce
contained 65.84-70.94% (mean : 68.39%) of moisture, 22.19-25.43%
(24.22%) of salinity, 5.4-6.1 (5.8) of pH, 0.76-1.61%(1.18%) of total
nitrogen, 478.52-924.66 mg/100 g (702.05 mg/100 g) of amino
nitrogen. The commercial salt-fermented sand lance sauce contained
66.63-71.99% (68.73%) of moisture, 23.9-25.5% (24.57%) of salinity,
5.5-6.4(6.16) of pH, 0.64-1.46% (1.07%) of total nitrogen,
433.51-1006.67 mg/100 g (665.36 mg/100 g) of amino nitrogen. From
contents of total nitrogen and moisture, commercial salt-fermented fish



sauce seem almost diluted for reduction of manufacturing cost.
Besides, 6 samples are not up to Korean's food code. Protease
activity of Non-heated samples is higher than heated samples. These
result mean that protease and bacterias are decreased the activity by
heating process. The commercial salt-fermented anchovy sauce
contained 89.65-202.86 mg/100 g (mean : 151.11%) of volatile basic
nitrogen, similarly, sand lance sauce contained 90.36-369.40 mg/100 g
(165.79 mg/100 g). This figures is higher than the control (120.24
mg/100 g). The commercial salt-fermented anchovy sauces contained
452.46-2070.58 mg/100 g of histamine. These high level of histamine
can be fatal to hypersensitive reaction patients, the elderly and
infants. Correlation of TN;~AN and VBN coentaining nitrogen was high,
but there was no--significant correlation between these results and
histamine. In total nitrogen content, 6 of the 20 fish sauces were less
than Korea /Food Standard. The eight samples were less than the
amino nitrogen regulation’ of Korean| Industrial Standard (KS). And 14
fish sauce were exceeded by 68% for moisture content standard of
Korean Industrial Standard.
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Table 1. Profile of commercial salt-fermented fish sauce used in

analysis
Labeling of fish sauce
Sample Arrr?;);r;‘icai) f( (}Zl)w Components Salt
A 100 anchovy, salt 23%2
B 100 anchovy, salt 23£2
C 100 anchovy, salt 23£2
D su el relned sl o,
Anchovy E 100 anchovy,-salt 23£2
SaUCES F 100 anchovy, salt 25
G 100 anchovy,. salt 25
H 100 anchovy, salt 25
I 100 anchovy, salt 23£2
J 100 anchovy, salt 25
% 100 sand lance, tiny shrimp 9349
ete, "salt
L 100 sand: lance, tiny shrimp 9349
etc, salt
M 100 sand lance, salt 25
Northern N 100 sand lance, salt 24£2
sand lance O 100 sand lance, salt 25
sauces P 100 sand lance, salt 25
Q 99.5 sand lance, salt, MSG 24.5
R 99.1 sand lance, salt, water 24£1
S 100 sand lance, salt 25
T 100 sand lance, salt 23£2




2. 2. F22&, ofv| =AY EA L

ZF A3 #S semi-micro Kjeldahl H o 2 &4 1 ofn| =2k A A

o}lr

+ formol A7 ¥ (Sorensen, 1907) .2 =743} t}.

A AS 045 pm membrane filter= oA 71 & 22 A(JCR01, Color
Technosystem Co., Tokyo, Japan)® Hunter scaleo] W& WX
(Lightness, L3), A% (Redness, azl), 3% (Yellowness, bgt) =
e AT

2. 4. Protease activity &

Protease activity =742 Starky(1977)¢] WS W sle] AME3FST)
Alg 9l 02 mLE 40ColA b6wgk gt & 19% azocasein (Sigma
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2. 6. Biogenic amine 3%

Biogenic amine®] %2 AEANAIEW T EIEAHF ol A4
Aqsrdh AR 1 goll 01

Algke] 50 mLZ 3 & A3 =

AN A58 1 mLE Aol Hg 5 100 pg/mLe] WHEFE2
(1,7 diaminoheptane) 100 plLZ 7}8tal EIEAUESF €4 05 mLe}
1% dansyl chloride -acetone €< 08 mLE 7kslo] &3 +
water bathol| /- 1Azt F=A13} 3Fal, 10% proline & <. 05 mL$} ether
5 mLE 7hstod 1023F W &etal AFdls Fstel das53 F oHAE
UE" 1 mLE 718t o8k 7S HPLC system (Agilent 1200
series, Agilent Technology, USA)Q & HAsIg o FAZAL Table
29 2t



Table 2. Instrument condition for HPLC analysis of biogenic

amine
Parameter Conditions
Detector DAD
Column ZORBAX Eclipse XDB-C18 (4.6 x 250 mm, 5 um)
Column Temp. 40°C
Flow rate 1 mL/min
Run time 40 min
Time(min) Acetonitrile(%) Water(%)
init=10 o 45
Gradient 15 65 35
20 30 20
30 90 10
Wavelength 254 nm




3 DAD1 A, Sig=254,4 Ref=360, 100 (20120305HIS TAMINE 2012-08-12 10-15-11%004-0501.0)
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Table 3. The contents of moisture, salinity and pH in
commercial salt-fermented fish sauce
Moisture Salinity
Sample (%) (%) pH
control 65.84+0.08" 23.82+0.64° 5.65+0.01"
A 68.76+0.14 25.03+0.22a" 6.05+0.01"
B 66.94+0.12" 23.66+0.14° 6.06+0.03°
C 68.70+0.00¢ 23.74+0.48° 5.88+0.02¢
D 70.13+0.11° 24.18+0.07" 5.41+0.02
Anchovy E 67.76+0.16° 22.19+0.48¢ 5.86+0.024
sauces F  68.24%0.07e 25.43+0.59 5.66+0.01¢
G 65.84£0.27" 24.24+0.33™ 5.72+0.01°
H  66.98+0.09% 24,1 7+0.77> 5.86+0.02¢
I 69.65+0.06° 25.29+0.61° 5.66+0.02¢
] 70.94+0.06 24.30+0.30™ 5.80+0.02¢
K  6877+0.07°% 2456041t 6.68+0.01"
L ™ 63.70%0.07%e 24.90+0.53*° 6.15+0.01¢
M 68.76+0.22 24,81+0:17%¢d 6.37+0.02¢
N . 69:55%0.07" 25.40:+0.30° 5.85+0.01"
Northern sand O 66.63+0.05° 23.86+0.36% 6.12+0.02¢
lance sauces P 67.930.04" 25.47+0.30° 5.74%0.02!
Q 68.08+0.06" 24,700,634 6.10+0.02¢
R 71.99+0.11"  24.05+0.71¢%¢ 6.23+0.03¢
S 70.25+0.06° 23.50+0.08¢ 5.51+0.01’
T 68.24+0.02 24.47+1.12<4 6.84+0.03"

D Different superscripts within a same column are significantly

multiple range at <0.05.
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Table 4. The contents of total nitrogen, amino nitrogen and its

ratio in Korean commercial salt-fermented fish sauce

Sample TN(%) AN(mg/100 g) AN/TN
control 2.02+0.022V 1242.84+7.94° 61.43
A 1.11+0.01° 732.70+52.46 66.21
B 1.44+0.01¢ 924.66+20.02" 64.14
C 1.20+0.03° 922.83+39.96" 77.03
D 0.90+0.02" 567.70+53.09° 63.36
Anchovy E 1.52+0.01° 786.75+35.31° 51.87
sauces E 1.00+0.01® 478 52+20.22° 4793
G 1.61+0.02 706.21+39.46° 43.92
H 1.47%0.02¢ 869.40+19.81" 59.13
I 0.82+0.02! 508.41+0.00° 61.70
] 0.76=0.01° 523.29::32.71¢ 68.52
K i 2+0.01° 734.64+37.42°% 65.56
I 1.15+0.02° 721.54+39.05°% 62.92
M 1.16+0.01¢ 757.40+18.74 65.05
N 0.81£0.01° 53147+ 40102 65.30
Northern sand O 1.46+0.02° 1006.67+39.63" 69.17
lance sauces P 1.01+0.01" 549.53+68.69" 54.46
Q  1.11%0.0018 783.40+39.91¢ 70.76
R 0.64+0.03’ 461.14+52.83" 71.93
S 0.98+0.01" 674.29+0.00° 68.75
T 1.27£0.01° 433.51£52.28' 34.15

D Different superscripts within a same column are significantly different by Duncan's

multiple range at <0.05.
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Table 5. Color values of commercial salt-fermented fish sauces

Hunter’s color values?

Sample
L a b
control 55.94 14.82 86.57
A 69.02 6.59 76.60
B 58.15 10.55 79.54
C 58.66 11.98 78.84
D 69.71 7.76 77.36
Anchovy E 64.8 941 81.47
sauces E oo o7/ 75.66
G 62.86 ] 395 75.56
H 62.54 10.42 82.11
I 78.57 W 70.38
J 34.00 -0.19 51.19
K b3589 11:47 79.98
L 62.30 10.19 79.51
M 54.96 12.35 81.17
N 78.51 "3 3 69.92
Northern sand O 61.75 10.66 81.85
lance sauces P 7187 5.98 74.87
Q 66.14 9.46 79.74
R 79.51 2.91 72.90
S 82.30 0.05 55.34
T 45.62 12.87 75.38

VL : Degree of lightness
a ' Degree of redness

b : Degree of yellowness
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1. 4. Protease activity &%

Al o] Tl R g4 A4S AuRY] $18te] azocaseing
712 o] 83Fe] =A% protease activityE Table 9o YEFASITE of
ZT HA 9 protease activity:= 2.07% Al ARl H|g) HYHoE =
o A A T A-E AFod shve]l q4Ae] F-] AlET Y
protease activity7} W | AFH(F-], M-Va)oll w3 A YeEfy:
ol&= WA Mt A B fE T AFAES PNV S vt

Hi A Ao BedA ol AAME AN A5 e

Wzlo] WAE o A7 A% ®W A3} protease activityZ} @A YERG
Aow s|aEnt. 7EEy AR 9] protease activityd] ATAS A 95
AlE AAS 80 Coll Al 20 min ¢ 7FE £ protease activityE =74 st

reference 28 A3} H it protease activity:= 0.06 UZR wj-$ @& 35
Uebith meba dxe) VE At 5SS A 3=t protease activity
o] SAHol FE st AR T F S Ae=E dArtdAn

B

HAo] F= Zol=12A 9 A HF FH Y "AE B EAET o}
et nx27tF, A%, vte, 93 58 "2A FAEE AL e 1A
= 2 A7F 2xd 9s wE 5ol e tHKu et al, 2005). 53] AA
< A FAETES Festn A9 sAS FAAME or dHA
At Moon ea al, 1997). HA Y =4 T A5 7o vABE=°] A&

4
U (Park et al, 1991). #x7F o2} <43l o] mAdE 3 F47 X
o Bgwd HAsadsE 7MHAE & v & 5 AH(Choi et al,
2003). whebA HAo] HAgE 227 91T A F§ VEETES T3
2409 4R ﬂ]"@%ol APEE At AEFRTE H7EE AlEol A A 9
o dsaIdE at7]o] frEld o' Ab

2o =
ER 5ol Ef\lﬂf of elatyl 4R o) A FRE AR
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Table 9. Protease activities of commercial salt-fermented fish

sauce
protease activity of  protease activity of
Sample non-heated sample heated sample
(unit) (unit)
control 2.07 0.07
A 0.03 0.02
B 0.06 0.04
C 0.06 0.02
D 0.09 0.03
Anchovy E 0.13 0.09
sauces F 0.51 0.02
G 1.49 0.04
H 1.00 0.04
I 0.39 0.08
J 0.66 0.04
K 0.07 0.06
L 0.18 0.08
M 0.75 0.03
N 0.48 0.03
Northern sand O 0.70 0.02
lance sauces P 0.20 0.13
Q 1.78 0.10
R 0.63 0.13
S 0.30 0.05
T 1.91 0.08
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Table 7. The contents of volatile basic nitrogen in Korean

commercial salt-fermented fish sauce

Sample (mgtlfé\(l) 2) VBN/TN(%)
control 120.23+£2.29°¢ 5.94
A 154.73+3.13¢ 13.98
B 195.3142.34" 13.55
¢ 183.12+0.96¢ 15.31
D 153.57+5.81¢ 17.14
Anchovy E 202.86+3.56° 13.37
sauces E 91.80+4.74% 9.19
G 122.47£1126° 7.62
H 187.5345.44° 12,75
I 109.64+1.36" 13.31
J 11241 +7.17" 14.72
K 202.98+5.82° 18.11
L 174.29£815° 15.20
M 226.68+5.37" 19.47
N 114.1843.52" 14.03
Northern sand 0 185.23+3.16¢ 12.73
lance sauces P 90.36+2.06! 8.95
Q 145.29+2.88¢ 13.12
R 111.82+0.68 17.44
S 167.68+1.18" 17.10
T 239.40+3.75 18.86

D Different superscripts within a same column are significantly different by Duncan's

multiple range at F<0.05.
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1. 6. Biogenic amine %

A Fx A 9 ghte] AR 9] biogenic amine 3 #S Table 8-ab
of Elyidt}l. Biogenic amine 10F& #2413 Z3} tryptamine©]
96.81-176.56  mg/kg, 2-phenylethylamine©] 5.04-6845 mg/kg,
putrescine®] 44.88-1284.30 mg/kg, cadaverine®| 46.79-277.34 mg/kg,
histamine®] 452.46-234 mg/kg, serotonine®] 14.50-49.76 mg/kg,
tyramine®] 33.55-832.70 mg/kg, spermidine®] 13.72-38.83 mg/kg,
noradrenaline®] 34.24-49.63 mg/kg, spermine®] 5.26-16.38 mg/kg<l #
© 2 Yest Biogenic amine) 434S T3l decarboxylaset™
FEo ASF Fojn|dEo] ZEAaL Q7] wZo] @A ki Aol tigh
B3 AxEZ ALl ZFestEE(Herbert et al, 2005 2% <9
histamine, putrescine 52 F=& HuEle == o]&s] gkth(Bard ocz,
1995; Ruiz-Capillas et al., 2001; Shalaby, 1996). Histamine®] 743 4wt
Aoz 50 mgkg ©lste]® ordali 50-200 mg/kgS A4S e
7bsAdel e 1000 mg/kge FAe] HERdTHBartholomew et al
1987). W= FDAx #=°} mahitmahi 5 & o] Fdl / tiste] 500
mg/kgS ‘defect action level’ & AHolo]l AdA FIolA HEwHE e
FRAME 233 ZFgAel e Aom W JBHUSFDA 2001).
Ay A e 159 3Scombridae), o (Clupeidae), =& =3}
(Engraulidae) 2 %14} 7] #(Coryphaenidae) ©]Z£< iAo s 9FE o A
A& AF 3ol histamine 3FFo] Fir 100 mg/kgs WA SFobof s,
2719l HAE= 100 mg/kg °1d € 5 AAT 200 mg/kgsS ZHSA =
b Hm EE HATE 200 mg/kgs A= ¢F "ok fASEa 2l
th oFE HFAA H=E AFE tE 2 F2Eo 8] histamine ¥
ol =29 o] Y859 FHI histidineo] A7 T AUtEas H
A Ee] 2802 histaminel 2 FAFH7] wiiolth wul AR Fo
biogenic amine $F= H 194 := putrescine, cadaverine, histamine,

tyramine, spermidine¥ spermine w°|] WAE AL FA 7|ZFe] w2t

=

it

st
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cadaverine, histamine, spermidine®| $F=o] 24 o2 Z 7135 tH(Mah
et al. 2002). 213 < biogenic amine< EEHAL § A9} njAIE-of 2] A
Agere A5 Axe AxTH FTo ANEGHE A ol=9
e zdeto] Azst AlZ 4 Stk Maria et al (200002 © 7

Zo] pHE 45 o|8t& UdZoa2x A e S 7tAA7|1 geat &

gAS g oz A slo] bogenic amine A +
a1 &tk B3 Gardini et al.(2001) pH, &% % NaCl9] #%=& %
o] A E A4S 2H o 2MN biogenic amine T HS FIHA O

Aol @ 4 Avkn AT AR QAH Aol 4% HF e
[e)

o
A= DL/\ /\] Z]

histamineol] ¥l Wk&-S Hol= A}t =91 o} 2
AAE B3/ 7, AA7], AL A, VMRS, 555 22
gy 27 FAS 4o 5 Qlti(Shalaby, 1997). A, g oA A
4] ¥]+= histamin A5 oo dEef mig HMHS #A#Ho] o o=
histidine& EEHiF A1 A histamineS 2 A3A 7= E4E A= 1)
A A& B rHSanceda et al, 1999). weba A A xS 93
A5l 27 Ax e 2 Ax T AH F U5 AEE 74 A

4 de Bt Ay Alx 80 AHdE Fte] biogenic

©)
o
4o,
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Table 8-a. The contents of biogenic amines in commercial salt-fermented fish sauce

Sample Tryptamine 2-phenylethylamine putrescine cadaverine histamine
Control 58.40x7.09 24.30+4.13 224.22+9.97 73.50£5.61 120.42+£2.85
A 185.64+37.91 59.67+3.34 840.06+9.66 104.63+3.94 682.08%t44.13
B 206.54+10.14 68:46+10.14 1284.31£110.85 116.99+10.37 868.19+£73.48
C 141.82+14.69 ko b )| an WA 144.33+8.82 97.31£7.94 1354.79+126.32
D 96.81+11.30 18.70£5.13 75.13+10.14 52.7916.14 778.40+£59.61
Anchovy E 210.71+14.86 39.52+3.79 152.62+9.73 81.21£6.38 2070.58+82.99
sauces F 175.71+39:77 5.65%1.10 30.61£9.10 67.15+£2.52 1593.25+104.22
G 267.29%+17.15 13:45+2.20 44 88+2.34 86.91£5.45 974.52+£71.86
H 178.19£8.59 48.4912.25 399.04+25.58 96.06+1.94 1038.04+41.42
I 74.24+17.29 23.05x2.43 205.79+9.86 86.54+15.44 584.59+£53.82
J 125.86+7.43 24.27+2.30 101.62+4.98 150.52+5.41 1099.86x64.81
K 135.93+9.68 18.93£3.59 76.58+3.29 69.21£1.82 724.061£45.18
L 126.02+12.33 30.05x3.08 104.24+2.55 130.03%£2.35 1023.95+28.44
M 128.30+3.82 20.81+4.60 74.86+3.74 56.96x3.14 746.95140.04
Northern N 77.67£3.75 23:95x3.30 203.:69£19.12 86.78+4.37 625.06x£17.68
O 188.75+7.14 49:80%1.07 430.31£34.13 97.63x2.61 1092.31+57.76
sand lance  p 197 19+3.99 19.59+3.23 81.0624.01 53.56%1.33 661.22424.45
sauces Q 115.39+9.11 19.224+4.32 85.32£5.36 54.27+3.94 194.01+48.43
R 54.41£8.18 18.98+5.03 65.9416.65 46.79%4.65 711.17£31.52
S 175.40%£7.30 38.22+2.15 118.14%+13.01 181.45+9.85 1839.68+20.63
T 127.43+4.97 30.05x2.26 188.16%£11.89 55.97£47.05 817.32+£45.85
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Table 8-b. The contents of biogenic amines in commercial salt-fermented fish sauce

Sample serotonine tyramine spermidine noradrenaline spermine
Control 24.22+2.00 24.3014.13 224.2219.97 73.50x£5.61 10.09£1.07
A 24.44+3.73 508.59+12.30 17.30%4.24 33.57£5.37 16.45+£2.05

B 26.91+6.62 711.96x21.67 17.64+8.82 41.35%£10.15 18.18+£2.63

C 29.80+2.60 282.60x15.18 24.69£4.30 41.74%£3.79 21.40+4.98

D 24.20+0.34 161.51+13.06 18.25+5.38 38.00£4.98 7.62%£0.55

Anchovy E 30.96+3.03 419.36+£8:34 26.39£3.32 40.46+2.98 8.38+5.07
sauces F 32.13+4.11 33.55£7.74 38.8316.23 37:38%£4.35 12.07£1.96
G 41.66x7.59 92.95x12.15 17.39x0.82 49.63£10.61 16.971£4.80

H 38.31x0.66 440.80+15.36 26.27£6.96 36.96£3.79 8.88%+1.18

I 38.19+4.94 256.39+14.86 14.83=7.77 38.41+8.89 8.37%£0.44

J 33.49+2.05 234.14%£17.94 18.86+6.59 36.48+6.52 10.26£7.63

K 34.51+2.94 138.73+13.52 20.19+4.41 36.6916.81 15.73%£1.63

L 41.53%£2.18 281.16£15.19 24.23+3.51 37.07£7.40 4.56+0.37

M 30.83+1.59 194.81+12.41 20.34+3.79 36.32£2.71 8.24%1.24

Northern N 39.79£5.31 266.97+14.76 15:70x£6.03 37.76%£9.39 12.26+£2.21
sand lance O 31.98+1.53 457 461775 28.47+2.14 36.68+3.46 13.67%£1.24
P 19.03£0.48 196.12+11.21 17.94+£1.43 35.05%£5.38 8.45%1.26

Sauces Q 23.31+£5.13 194.01+17.34 16.93%£1.36 36.55%2.45 10.93%£1.22
R 22.32+2.93 91.32+14.35 11.86x£2.04 38.26+2.14 17.18+£3.74

S 36.89+7.16 378.80x11.71 22.8613.21 37.4316.53 7.15x1.15

T 18.33£5.47 541.26£16.83 23.07£7.38 35.14%£5.89 13.12+£0.94
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Table 10. The number of coliform group on Korean commercial

salt-fermented fish sauce

Coliform group

Sampl
ample (MPN/100 mL)

Control 18

1.8
1.8
1.8

1.8
1.3
1.3
1.8
1.8
1.8
1.8

Anchovy sauces

1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8

Northern sand

lance sauces

H » OO YO Z&g,5 ANE el T 3B wm e
A A A A A A A AALAITA AA A NAA AAATA
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Table 6. Sensory evaluation of the commercial salt-fermented

fish sauces

Sample Flavor Taste Color Overay.
acceptability

control 6.10£057*  590+057°  570+0.82"  6.200.42°
A 290£1.10°¢  400£0.82°  540+1.35"  4.00+0.82"

B 3.10+0.99™¢  340+0.97™  4.70+1.64™¢  3.90+1.20°

C  270£1.06°  350+0.85™  520+1.55*"  350+0.85™

D  410£208"  370£1.06™ = 590+0.99°  3.90+0.99"
Anchovy E 320£1.14"¢ 4102099  4.80+1.55™  4.00+0.94
sauces F .200+0.94%  280+1.03° 4.10£1.45™¢  2.80+0.63°
G’ 3.80+1.40° _ 3.80£1,03™ . 510179 * 3.70+1.25™

H 330+1.42%  330£1.25%  4.80+1.81°%4 " 3.70+0.95>

[ 340+117>  360£1.17°  3.90+0.99%¢  3/60+1.07™

] 370£095™  350+1.08™  3.70:1.167  3.30+0.82"

K 270+1.16b¢  3.10+0.99¢ = 4.40+1.84*  3.20+0.79"

I, 2.20%1.03¢ ™ 340£1.26™ ~ 450+1.65® 3.30+1.06°

M 22021034 350+0.97™  3.70:095°  3.40+0.84°
Northern N 3.60£1.35% - 850+ 118" 450+1.65"  3.90+1.20°
sand O 270+1.25"9 340+1.35" 4.10£1.45°  3.40+0.97°
lance P 1.90+0.99%  240+1.43°¢  370+1.83*  3.20+1.48"
sauces  Q  320+1.03™  3.60+1.17*  4.60+1.71"*  3.60+0.97"
R 0.90+0.32°  200£1.05¢  270+1.34°  1.60£0.97°

S 350+£1.43°  440+1.26°  3.30£1.34*  3.90+1.37

T 280+123*  320+155*  350+2.01™  3.80+1.48"

D Different superscripts within a same column are significantly different by Ducan's

multiple range at <0.05.
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Fig. 5-d. Sensory evaluation of the commercial salt-fermented

fish sauce.
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Table 11. Protease activities of commercial salt-fermented fish sauce

Sample A B C D
Korean Food TN o = p _
Standards Codex (more than 1.0)
TN r o ™ _
(more than 1.2)
AN
. ( than /600 /100 g & + i
Korean Industrial ang) ¥
Standard Moisture y | A _
(less than 68%)
salt i A y o
(less than 25%)
TN fl it .
(mere than*1.0)
AN/TN - 13 H
(more than 40%)
Codex
pH + + +
(between 5.0-6.5)
Salt N n +

(more than 20%)

+* 1 satisfied

-* ! unsatisfied



Table 12. Protease activities of commercial salt-fermented fish sauce

Sample K L M N
Korean Food ‘

TN L* . . -

Standards Codex (more than 1.0)
TN ok - - B

(more than 1.2)

AN

; + + L i

Korean Industrial (more than 600

mg/100 g)

Standard Moisture i B 5 B

(less than 68%)
salt i | . 3

(less than 25%)
TN N - - /

(mere than 1:.0)
AN/TN 4 . o /

(more than 40%)

Codex

pH N N . )

(between 5.0-6.5)
Salt N N . )

(more than 20%)

+* ¢ satisfied

-* : unsatisfied
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ANgZe  dxdxo] 50841-924.66 mg/100 g, 7hdE] GRS
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mg/kg, spermidine®] 13.72-38.83 mg/kg, noradrenaline®] 34.24-49.63
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