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The Chemical and Microbial Characteristics of Northern Sand Lance,
Ammodytes personatus, Sauce Manufactured with
Fermentation Accelerating Agents

Woo Jae Kim and Sang Moo Kim*
Faculty of Marine Bioscience and Technology, Kangnung National University

Chemical and microbial properties of Northern sand lance, Ammodytes personatus, sauce fermented at 15°C
with fermentation accelerating agents, koji, enzyme, and squid viscera, were analyzed. Total creatine content of
Northern sand lance sauce with squid viscera increased up to 2 months of ripening and decreased gradually
thereafter, while that with koji or enzyme, and control, increased up to 3 months of ripening and then decreased
slowly. TBA values of all samples increased sharply during early ripening, followed by slight decrease. Free
amino acid content with all agents increased continuously as fermentation progressed. Major free amino acids
of Northern sand lance sauce were glutamic acid, alanine, valine, leucine, and lysine. Total viable cell counts with
all agents also increased during early ripening and then decreased. Total viable cell count of Northern sand lance
sauce with squid viscera was the highest followed that with koji, enzyme, and control. Northern sand land sauce
manufactured with koji showed the most acceptable sensory evaluation results, followed by that with squid

viscera.
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AMge] A7 |17k @] A8 AFEE 24 Y
2, koji B BE VIS W oj7hge] &4 AXC, &4
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Aspergillus oryzae koji(Chungmoo Fermentation Co., Busan),
T E3) & 4~ (Alcalase, Novo Nordisk, Denmark) 2 23
B Y XEyE ARk

ofZHa M=

7l Az AL AR 7o) AZRIHT,
Total creatine &Hg

Sato®} Fukuyama®o] el we} ZAFACE &, A
10mLell 557 50mLE 718t 5,000X gollA 1027 L4
sl A5 10mLe 121°ColA 208 74 st
W7he vhe 2N NaOH 10mLe H7MS ¥ S{HF=E
100mLE g8ttt o &9 SmLell FF/FF 15mL, 1%
picric acid 20mL, 2N NaOH 25mLE 7}ste] &3ste] 15
B2 PSR o) 84 FHFR 100mLE H 3]
Whatman No. 2 oJ#A|2 o33 o2 520 nmolA 54 =S
st REFHOERE F creatineFE AXSIAT

Thiobarbituric acid(TBA)Z|
TBA7I= Tarladgis 59 ¥PHo2 23300, & A8
10mL 9% percholic acid 15mL ¥ FHF 20mLE 73}
of 2 &3 & S0mLE -5t Whatman No. 2 &|#A]
2 o3stsnt. ol smle] 0.02M thiobarbituric acid
mLE 718t 15817 Ao WA the 529.5 nmollAl
%&E% 4 519] tetraethoxy propane(TEPYS- o8-8 Z &3
Aol A]E mL% malonaldehyde®(ug/mL)S. 7 F4t3slic).
TBA7I+= A8 mLY% malonaldehyde 32802 FEASICH

T2(oto| =tk(free amino acid) &
A& 10mLe] 70% ethanol 50 ML= 7}&te] 244]7F ulx]
3k oS 6,000X gl A 2087 YAREF G e
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Fig. 1. Total creatine content changes of Northern sand lance
sauce with koji, enzyme, and squid viscera fermented at 15°C.

sulfosalisylic acid 500 mgS H7Fste] 3A17F FF AA|% o
S T 228 AN 4R ste] 4L AEAL rotary
evaporator(Buchi Labottechnik, Germany)Z &Z3I31th 5
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NJ, USA)R ohv|x=2t 24& B3

Ao FE
A7 E standard plate count method HHell 23] S8t
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tical Packages for Social Science(SPSS, Chicago, IL)E ©|
§-3ted Duncan's, multiple comparison test2 95% 412 o]l
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Table 1. Free amino acid contents of Northern sand lance sauce fermented at 15°C (mg/100 mL)

. . Storage period (month)
Free amino acid

0 1 3 5

Phosphoserine 9.5 16.5 18.4 331
Taurine 120.3 179.4 158.2 158.9
Phosphoetanolamine 4.8 8.1 5.8 52
Aspartic acid 11.0 37
Threonine 16.7 3222 342.7 324.8
Serine 69 222.6 325
Asparagine 78.0 224.4
Glutamic acid 88.1 698.8 892.0 902.3
Sarcosine 5.3 12.3
o-aminoadipic acid 32 16.4 1.4
Proline 163.8 121.8 132.0 193.0
Glycine 144 89.7 131.6 2447
Alanine 50.4 328.3 358.1 493.4
Citrulline 35.2 1772

o-aminoisobutyric acid 84

Valine 30.5 449.1 4539 4735
Cysteine 252.6 43 124 333
Methionine 19.7 189.7 243.6 272.0
Cystathionine 2.1 15.0 22.7 17.8
Isoleucine 144 3107 3452 4323
Leucine 50.5 3252 5333 604.8
Tyrosine 12.7 115.8 87.5 744
(3-alanine 271.2

Phenylainine 27.0 284.2 3004 346.3
Y-aminoisobutyric acid 8.7 119

DL+allohydroxylysine 2.8 6.8 10.6 33
Ornithine 9.1 69.6 1933 305.2
Lysine 58.8 502.7 5252 588.7
I-methylhistidine

Hisitidine 2.1 134.3 87.2 395
3-methyihistidine 6.7
Anserine 36.0
Arginine 4.8 270.6 23.6 19.3

Total 973.0 49125 54459 5,892.8
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Table 2. Free amino acid contents of Northern sand lance sauce with koji fermented at 15°C (mg/100 mL)
. Storage period (month)
Free amino acid
0 1 3 5

Phosphoserine 55 31.0 327 21.4
Taurine 1559 177.5 159.3 138.6
Phosphoetanolamine 3.1 33 54 6.7
Asparticacid 17.9 47 306.8 321.4
Threonine 12.3 458.5 3248 782
Serine 35 3472
Asparagine 21.2 146.3
Glutamic acid 65.9 8289 902.3 593.5
Sarcosine 1.3 45 4.7
a~aminoadipic acid 23 22 121.0 224
Proline 96.8 116.4 1345 513.8
Glycine 109.8 220.9 159.0 302.7
Alanine 68.2 468.9 369.5 452.4
Citrulline 197.7 157.0
o-aminoisobutyric acid 13 206.2 9.6
Valine 38.2 485.3 780.9 280.9
Cysteine 3.1 29.7 152 13.6
Methionine 23.0 226.5 2425 250.3
Cystathionine 0.9 149 10.6 29.8
Isoleucine 37.5 369.6 379.2 401.5
Leucine 59.1 533.0 560.1 641.9
Tyrosine 11.7 71.5 84.2 106.1
Phenylalnine 321 300.1 317.8 363.1
Y-aminoisobutyric acid 9.6 19.5
DL+allohydroxylysine 41 6.3 11.5
Ornithine 9.1 287.0 46.3 14.5
Lysine 57.8 523.7 546.9 667.5
Hisitidine 346 38.7 954 1343
3-methylhistidine 3.8 4.2 1.9
Carnosine 130.1
Arginine - 13.0 13.9 31.8 375.0

Total 859.1 5425.1 5879.3 6547.8
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Table 3. Free amino acid contents of Northern sand lance sauce with enzyme fermented at 15°C (mg/100 mL)
. . Storage period (month)
Free amino acid
0 1 3 5

Phosphoserine 10.8 19.1 174 214
Taurine 139.9 1414 1349 138.6
Phosphoetanolamine 59 6.7
Aspartic acid 6.8 3214
Hydroxyproline 2589
Threonine 26.4 1979 319
Serine 20.1 224.1 271.0 347.2
Asparagine 145.5 460.9 146.3
Glutamic acid 453 592.7 610.6 621.7
Sarcosine 13.3 4.7
¢-aminoadipic acid 1.6 35.6 24
Proline 48.4 161.0 184.7 213.8
Glycine 184 119.5 1547 302.7
Alanine 61.9 3349 4017 452.4
Citrulline 93.3 1242 157.0
o-aminoisobutyric acid 8.6
Valine 394 449.1 393.9 415.1
Cysteine 15.6 288 13.6
Methionine 250 183.6 2113 250.3
Cystathionine 2.0 32.1 19.2 29.8
Isoleucine 39.7 256.8 3552 401.5
Leucine 56.4 418.6 559.6 641.9
Tyrosine 111 144.8 1244 106.2
Phenylalnine 30.1 2274 310.7 363.1
Y-aminoisobutyric acid 69 19.5
DL+allohydroxylysine 18.4 1.5
Ornithine 6.8 16.4 10.2 14.5
Lysine 316 456.3 555.3 667.5
Hisitidine 36.7 52.3 180.3 1413
3-methylhistidine 1.9 09 1.9
Anserine 7.0
Carnosine 827 130.1
Arginine 6.9 2522 306.6 375.0

Total 919.5 4,666.8 5,501.4 6,339.1

A7rst %il&wl %*ézﬂﬂ TBA7FE thx7ETE H9to
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e #/J = ﬁﬂw L%EM% JTh HEIAS) S Bl Ao
Aol AFOAAN TBAZME 47 HEFE F3hoH
© AAREE TBAZE $7) e 44 8= &
s 3Lk ole

%{1—‘

Aol Aol {ALSA
Feloto| iz dte] HMal

Thdeleibd 4 S e omi=At $EF WSS Table
1AAZET), 2(koji B7FF), 3(EL A7) 2 4o &
7Rl dE it BE drbrdA Fa frejolbr ik
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TS YERRS fElolu) =ik S SHE B Aoy
(7,036 mg/100 mL), koji(6,548 mg/100 mL), = 4x(6,339 mg/
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oJETE Y o7P’6‘} o F8 op=ikl glutamic acid,
leucine, valine 2 lysine®] FHFE Z7HIATE Kim®'9] B
oAM= A A5 fElobrlAt e 4 Y
Aol FA3] Forlgur) o] % &4 Y Bt AL 4
$ Z71RAE JERARUE st ole ¥ A3 A

b fAbatTh. 47170l mE el Adewsel
A7wo) ojatyl WPl R Az JAAR) =

A g A e frEobuliat e &4 191Y F
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Table 4. Free amino acid contents of Northern sand lance sauce with squid viscera fermented at 15°C (mg/100 mL)
Storage period (month)
Free amino acid
0 1 3 5

Phosphoserine 213 26.1 233 35.1
Taurine 423 174.8 185.2 158.3
Phosphoetanolamine 8.7 22.0 33 67.2
Aspartic acid 7.8 05 54
Threonine 1593 292.8 3039 300.7
Serine 244 250.0 100.0 24.2
Asparagine 471 38.5 3923
Glutamic acid 48.7 659.5 864.5 746.1
Sarcosine 36.2
o-aminoadipic acid 139 42
Proline 247 173.8 315.0 481.7
Glycine 69.5 180.5 215.6 243.1
Alanine 75.8 4624 681.2 566.9
Citrulline 1135 1372 250.5
o-aminoisobutyric acid 749 14.5
Valine 18.9 365.7 434.7 4101
Cysteine 4.7 128.3 409 37.3
Methionine 58.5 251.1 231.7 276.6
Cystathionine 244 239 21.4
Isoleucine 727 393.8 4229 472.1
Leucine 49.2 573.7 626.5 714.7
Tyrosine 51.0 101.8 823 108.3
Phenylalnine 512 345.5 357.1 407.8
Y-aminoisobutyric acid 19.9 9.5 9.3
DL+allohydroxylysine 10.2 9.4 204 4.7
Ornithine 394 231.5 317.6 203.2
Lysine 45.6 580.6 667.8 710.1
Hisitidine 272 157.8 138.1 147.8
3-methylhistidine 24 122 2.0
Carnosine 764 158.8
Arginine 23 275 270 29.6

Total 1,066.2 5,652.7 6,260.6 7,036.0
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Table 5. Total viable cell counts of Northern sand lance sauce with koji, enzyme, and squid viscera fermented at 15°C (CFU/mL)
Fermentation Storage period (month)
accelerating agent 0 3 5
Control 32X10° 9.6X10° 93X 10° 1.9X10°
Koji 4.8%10° 1.9X10° 6.5X 107 1.1X10
Enzyme 3.2X1¢° 43X 10° 6.7 X 1y 6.0X 10°
Squid viscera 2.6X10* 3.7X10° 3.5X10° 3.2X107
Table 6. Sensory evaluation of Northern sand lance sauce with e oF

koji, enzyme, and squid viscera fermented at 15°C for 3 months

Fish sauce Aroma Taste
Control 2.8% 2.5
Koji 4.2¢ 4.0°
Enzyme 3.0 2.6"
Squid viscera 3.6° 3.5°

“*“Means in the column with the same superscript are not significantly
different (p<0.05).

"5: very acceptable, 4: acceptable, 3: moderate, 2: unacceptable, 1:
very unacceptable
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