Jour. Fish. Mar. Sci. Edu., 12(2), 2000 KEREREYIG, 12(2), 2000

Pt AR F9 ojulxejus &4t

ZYH - BUS - Y - KA

CE LUERE ST U RS LT A PR TR TS

IRV
e Adzelsk FU 4Rl 2 3 AY 2L 2] sHAsk Yovt, G
E43t oL el A Aoldn ¢ & sloh daREY F Y T4y
d IMPE 448 AAde 330 sl Rel=2 (Cho et al 1996b). 543 U3
o FARE AL ALHYEY ohslrehis Yool Ao 2ol AAAU A9

Pl A flch ofAlste] 2FALEQ ofvixelA 4 ko] 2wl e AMEyA ( w—"*l"—%%
AAHA, 1999) E2EW (Sorensen, 1907)2.2 AHs|d 9t} H%H opvl
AL g3k 24 widole X284 oox. KM (Spies and Chambel. 1951).
TNBS# (Alder-Nissen, 1979) So| AMg= 1 9ot 2zt we] HHUe)e za2ye
4 AsHE 7HA= olvikel A BEgES] TEddn ute SH*_ oln| 7|7} EE s}
3 whgsted sidal 313MEo] HA=le] pHr} olvlxAlst Afsls FUE Holx|A 5
<, °o]7& A NaOHEZ HA & sfe] £ pHE wH5o] Fof olojx s 35S
€ Agste Zloltt. WML o}vliAle ofv|r|s} FE] 27} o]2o] Hytsle] HYaow
st ez, TNBSHW olvlx~|7} TNBS (trinitrobenzene sulfonic acid)<
S0s* 719} 2] 2huke-¢ st 2oz WaAs = Hhgolc},

Alg "d@xgale] EFAsFELE 244 ‘#"—a* 1.000mg/100ml, o}eixefds ek
600mg/100ml 5232 A3 don (FAZZHAA, 1994), olvixefd 4 ke
AFTH (AFFELAY, 1999)0) T2EWeor 24552 A g} ARAF
olvlxefdA A4S FEEYoz A2YyY Are £ HJEdR (Kim et al.
1990), 7154 "X YA (Oh et al., 1997) S| sck. &3, Cho et al.& 7}
2143l (1999) 2 =HA AR (2000) $A47174F olviceiA 4 oS EMEoR =
et £47]17be) weld 1AgeH oz FrRdn Busty 9ok o9 o)

TE =22 dksdteld Al 19989 -20004  FAEHATAY] (HAR:

1198014) A1 9el 28 3 7Azhe] ol %q)

ox
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o

ol e A Fe Mo Z 2AY AFE sltieloAal AA (Lee et al.,
1989). &A1 A=A} 4R (Bae et al., 1990), 28 NHA (Lee et al., 1984),
&4 HAYAH (Lee et al., 1988). "ExHA (Oh. 1996) So] Urt. =22y}, TNBS
Hog fAFe oiv|xeAs 3 2HY BuE AT}

¥ dFdMe ZdedR F9 olviejA i S-S HES ] 9t ofv|x
AL 8 2AuHos go] AMSEHT Qlve TE2EY, TNBSHY 22y @
il g R e SA717F @ AlgdA Fof olv|xeA 4 P& 2 wwsn, 7l
RF2 olvlxeldA: FF SHA H9d¥x. 7kd. 2812 MSG (monosodium
glutamate) #7}e] of3el disle] HESl] 2 ARE R

. XMz 9 Uy

1. A &8

471752 A4 9 ovix el A ko] wWEE AR AR Yy 9
of disld 30% (w/w)9 Adde Hrlstz 3 &Eihsle Zelay £447] (20%
13.5x12cm)ol 1kg¥ #33t] UF(BR]) stollA AN, $A717F2 AR
< AAHLE 3o, ¥AEe] (4.000xg, 30482 Zted®} (buchner funnel
@110mm, pore size: 1lmm)3te] ABZ AM43dich a8z, AYd¥:E. 714, MSG #
7be] d¥e HEY 7hte|dAE dxdAn 2 Yo iy &4 364 1370
o SN AL 1o ZE o oY Feo ARE Ao, AH 7he
AA 9F 5 Abrle} e w2 o3sigc)

2. Mol 98

o 23 Y-S H7|FA (Asahi model ME-5, Japan)dted 298 Fo, Fyu|2
5%. 10%. 15%. 20%4 A& 274 Hrlstd Ao d3e] A ga AHEslgc)

3. 7189 I

o 73 A AL Atz EetATe] Y g8 FoA MY st -7 (
20%. 30%. 458, 60%, 90, 120%. 150%, 180%) =it} #Hsled o427 (Toyo
No. 5)& IHEE A1 A 52 A3}

4. MSG Hotel 28

Al AR Fr7rsEl 2 3+ MSG (monosodium glutamate)E, 933 HAe =
=¥ (0.1%. 0.2% 0.3%. 0.4%. 0.6%. 0.8%. 1.0%)2 A7 Fo H7} 93 A
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5 d&

A

HE

S Aelzkd Az (AOAC, 1990). 3182 ZA 33 (AOAC. 1990), FAH A
2ro

ke Semi-micro KjeldahlH(AOAC, 1990) , pH+ pH meter (Orion model
410A. USA)E 247 A5t
1.0
6. Ojo|‘cENE A Eejo] & Y = 0417X - 0.010 ; r* = 0.99
038
471059 el dAs e £
hteld ol et T2EW. 8 g 06
@y TNBSHo2 ofvirejda §
g2e s 5 z=gy £
(Sorensen. 1907)< Al&& 10 g :
Wz Bz 01N NaOHZ
pHE 852 %&¥ pH 852
Y FA =229 25mlE 7} 0 50 100 150 200 250
g 712 0.IN NaOHZ pH 8.5 Concentration of L-alanine (mg/100mi)
7HA HAsigln, SHEE (Spies Fig. 1. Standard curve for the determination of amino
and Chamber, ]951).‘_?__ %%QH nitrogen content by Copper-salt method.
3mlell 25812 #AM3 AlE 2ml
£ 7hsted 182F mwb¥ 1587 30
ukxjsted  3,000rpm, 15min%t
AT F 620nmelH O.D. 25[ y = 0.0095X + 0.0407 ; r* = 0.997
#& &A3lY L-alanine &% E ”0
A (Fig. DelA opulxejde ¢ ¢
e Fahdch g 15
TNBS¥ (Alder-Nissen, % Lo
19792 Agdol 5002 3|AM% €

Alg 125019 2ml8 0.2125M 0.5
sodium phosphate buffer(pH

0.0

8.2)¢} 0.01% TNBS A% 1ml 0 30 60 9 120 150 180 210 240 270 300
2 WY 50CoA 3087 kg4 Concentration of L-leucine (mg/100ml)

1 ¥ 0.1M sodium sulfite & Fig. 2. Standard curve for the determination of amino
of 2mlE H7lste] wreL EAHA nitrogen content by TNBS method.

O N 2 Ao

T 127 28k ¥ 420nmell A
D. &g 2439 L-leucine? °|4% EFFA (Fig. 2l =& F3ldct.
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. gat ¥ o

1. S47(2tol g g

7htel YR e A7) 7o HE A
2 R olvixeAA ko] wW3le
Fig. 33 3}t A4 gk $47)
Zbel wheby F713ld 4 2109
oA+ 1.849mg/100ml, =z YA e
2.197mg/1Q0ml(Cho et al.,
2000a) Rt ghe] dsic). olg} 22
23 Cho et al. (1999)9] ¥ 7o
Aot o] Zhiel o] wilAl ko)
X &2 A geFnc) o) o el

Aoz WA=} $A7|7 WE E

A gt Y=196.46(InX)
+1266.59(¢] do Y& £Adig X
v 4717 AAASE 0.9966)2
22 123714 Ael wgicl ztzte)
Wijel webd &3AY ojvxejAL
F 2wk o wela zjo)r} wro},
4717 Foll dA A Frbsiedc)
. Z2EHAME Y=243.29 (InX)
+838.48(r2=0.9916), TNBSHelA
© Y=240.88(InX) +726.72(r2=0.9873),
A= Y=230.41(10X) +591.87
(r2=0.9978)%., 371 Yy =% 1x3
A A A wgtc) aejn, E2EW

% Eggel M EFRL ool

TNBSH, s#@ike] €49, 127
4 £4%9 olvxejAs gL TE
EHE 7|28 TNBSH2 88.7%
o WS 75.2%%). ‘
£47170e wE Az of
A e 24 Y b

g

N
NY
N

N\

Fermentation (month)
Fig. 3. Change of total nitrogen content (O) and amino
nitrogen content determined by Formol method (@),
TNBS method () and Copper-salt method (A)
in salt-fermented northern sand lance sauce during

fermentationl
Total nitrogen Y = 196.46 InX + 126659 ; r* = 0.9966
Formol method Y = 24329 InX + 83848 ; r* = 09916
TNBS method Y = 24088 InX + 72672  ; r’ = 0.9873

Copper-salt method Y = 23041 InX + 591.87 ; r* = 0.9978

100
80 /xv*'r'—_‘—‘.
E /./-"ka_-
% @ /4—4—")
4
1 4
0
0 5 10 15 20 25

Fermentation (month)

Fig. 4. Change of AN/TN ratio in salt-fermented
northern sand lance sauce determined by
Formol method (@), TNBS method (Hl)
and Copper-salt method (A) during
fermentation.

Formol method Y
TNBS method Y
Copper-salt method Y

547 InX + 68.36 ;¢ = 09801
701 InX + 57.56 ;rt = 0.9981
6.56 InX + 49.88 ;= 09936

[ ]
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ey 29 olrlvelia 23 HE

(AN/TN)2 yvepd d371 Fig. 4010t A4 A7l @& AN/TN #| 89 F7te, X
Y=5.47(InX) +68.36(r2=0.9801). TNBSHelH= Y=7.01(InX) +
57.56(r2=0.9981), ezl Y=6.56(1nX)+49.88 (12=0.9936)%2. 371 ¥y =%
128 A el oy, g2lz 12709 4§59 ¥S(AN/TN)S E2 B9
86.6%. TNBS®H-Z 78.7%. kS 71.0%2. 22&4o] 74 =ttt

[=}
22y

oy 5

2. Al

e

Al 7hte]dRE 9FY Folete ofvixefdla $¥E FAF AHE Table 13
2k AR AR AFe oprlxeidls RS 2REHdME 776.7~1.157.3mg/100ml,
TNBSHelhkl= 763.8~1.100.8me/100ml, 22]x $REBE-= 674.5~1.058.2mg/100ml ¥
2 AR 7Rl Ad 9 olvlx el FAFT 477 Fo Ads} Zo] 2 EWe] 7}
A ¥st, TNBSH. s#kel €490 283, ok ls 8 A4 e
& (AN/TN) 2 vebd gt& 2284 52.9~66.9%. TNBSH 52.1~65.7%. sl
45.9~61.2% Wit

Table 1. The content of total nitrogen(TN), amino nitrogen(AN) and AN/TN ratio in
commercial northern sand lance sauce determined by Formol, TNBS and
Copper-salt method

Amino nitrogen (mg/100ml)

Manufactures Total nitrogen

(mg/100ml)  Formol method TNBS method C%’gg&?lt
H" 1512101  901.3+0.1(59.6)7 8312+7.2(54.9) 797.4+23(52.7)
C 1,393.1+0.2 856.8+0.0(61.5) 808.7t£5.3(58.1) 698.4+3.2(50.1)
S 1,5925£01  1,065.9+0.2(66.9) 963.2+52(604) 866.3*+1 0(54.3)
N 14671402  7767+01(529) 7638+33(521) 674.5+2.1(45.9)
J 1,7282+01  1,157.3£0.0(66.9) 1,100.8+4.5(63.6) 1,058.2=3.6(61.2)
s 14722402  969.5+0.1(67.9) 937.9+2.3(657) 848.3=2.0(59.4)
I 18417701  1,1200=0.0(60.8) 971.6+36(52.7) 902.3=1.3(48.9)
H 1,2982+01  8045+01(61.9) 786.3%35(60.5) 674.5=1.2(51.9)
0] 1,7820+02 1,001.3%£0.1(56.1) 991.3£3.2(55.6) 905.3=2.3(50.7)

" Commercial salt-fermented northem sand lance sauce
? Parenthesis was possessed ratio of amino nitrogen content to total nitrogen content(%)

o]z Zol £A4712%FY AR % Af sdedR BT olulefAligle] &
Aol metA Alolzt v A2 7 Wb 33ele] Aol ¥xtohe}, Cho et al,
(1999a)0] M ujet o] oiAFe] mpxol Aol Ao oo detr), F4b
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AR Eg WA WEAQ] sHF 328 A 22z MSGH H7F Fol ¥
22 #dsy, o7)d g P} e

3. Agel ®8

13709 §<t §4A17 7hde]daie] g dFe] 4 242 Table 29 2ol d¥
e S 28.4%9Q Aol €A Fel= 0.6%2 Aisldn, ¥ gdhdo o
}o2 23.7%°04 13.1%7A Zxstdet. S8} 68.4%04 77.4%712, 23
X FAL FF2 1.77%AA 2.27%77A F7H8k 2], pHE 5.44904 5.67°] =9l
o}, oo AR g Fo M Oh et al. (1997)9 Hme} fAsAT

Table 2. The content of moisture, total nitrogen(TN), ash, pH and salinity in
salt-fermented northern sand lance sauce before and after desalting

Moisture TN Ash salinity

Desaltin H
g (%) (%) (%) P (%)
Before 68.4+03 1.77+£0.10 23.7+0.3 5.44 284
After 774*+08 227+0.10 13.1+0.5 5.67 0.6

a2z, 13409 $A4AZ Zvdelgle] 49 2 g9 dalg 7R W g ofnlx
A4 F3E 24 AzN= Table 33 2} 13704 5t 442 7l R Fe| o}m)
rejAs g oA 1,.452.7meg/100ml, TNBSH A+ 1,058.0mg/100ml,
Gl A= 923.5mg/100mlE, EE2EHJ A 71 A4 vebdor, 2]z, €947 7}
vejd B Fe opvlcefdAd e &y A ¥y 2 TNBSHS 47
1.642.4mg/100ml ¥ 1.635.3mg/100ml2 ¥|&¢ & vehliglovt sEEEE A
+ 1,358.3mg/100m12 27t & & vehuigich

Table 3. The content of amino nitrogen determined by Formol method, TNBS
method and Copper-salt method in salt-fermented northern sand lance
sauce before and after desalting

Formol TNBS Copper-salt salinit
Desalting method method method pH (%) y
{mg/100ml) (mg/100ml) (mg/100ml) v
Before 1,452.7+0.1 1,0580+53 9235%+20 5.44 284
After 1,6424+01 1,6353x71 1,358.3=20 5.67 0.6
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el gl Fo ojul el FAPHY HE

ole} e Aze, EHEAM=
glutamic acid$} aspartic acid %
o] ¥ ¥ CuA(A=1 amino acid
molecule) 2 11 Agsle] 443}
% histidine® 92%+& Cu’A’Z #
g3tz peptides®] A$= CuP
(P=1 peptide molecule) 2.
dipeptides®} tripeptides® Z+7t
CuP® 2 CuP’2 ZA#sl7] w&el o}
ol e Al 40 A dghe] A Jebd A
o2 #ddc a8, 7] WY =
F 2939 ofpvefAA ko] @
A w2 AL A4 74z A
F59 ZAsjolt} 24 AA HAE
7zt FEHR il Ade AL

1800

Amino nitrogen (mg/100ml)

0.6 5 10 15 20
Salinity (%)

Fig. 5. Effect of NaCl concentration on amino nitrogen content
determined by Formol method (M), TNBS method (")
and Copper-salt method (Sl in salt-fermented norther
sand lance sauce.

2/ A#e Fig. 59 2ok 2284 2 @Mk A7 A9 s=7F 285

2 olnlxejdA ko] Golpch

= Al 20% A7 ol FEEYE

1.105.2mg/100ml, $H8ES 1.082.3mg/100mlzE 29 HAF9 o}v el Azt
247t 66.8% % 79.7%E, o5 F dhl e Alde g3 e ez oot ¢,

TNBSH A= Ald 20% A7FAel 1,619.2mg/100ml2 29 YA Fo ol mefal 4
7] 99.0% 2, Algel 3 3¢ A whz| gkr). o9} Fo] TNBSHeol Hdel
g ubA] ge AL olvlx7|7l SOs719h A& st 0.1M sodium sulfite #
72 7o Hst= uhgolmE Na® % Cl ol29 <d3& WA ¢+ Aoz 534

e},

2000

4. 7ol 9% 00

FRA A ARE 1 ol $44 § 'O
7 AR Ao 2hA}Y] wrBA Q) & § of o o o . O
2e Asled Falsbs Aol Wow o T e
(Lim. 20000, 9okt 43 (nam-pla. & |
nuo-cman, buda, patis 5) % d&4 w0 ——— P
A A (shottsuru)L HEAE ¥3]7] K 7
_?,‘3}_0;1 .4;.}5!/\]7‘1 o_]i;;!% _‘g.cﬂ _?-_0“ %3}, 0 20 40 60 8 100 120 140 160 180 200

Heating time(min)

et (4 5. 2000). Lim (2000) Fig. 6. Changes of tatal nitrogen content (TN, Q) and

SAFY FAAE 23445 Y amino nitrogen content {AN) determined by Formol

sldslA A 13 2&4 AN/TNY method (@), TNBS method () and Copper-salt

method (A) in salt-fermented northern sand lance

sauce during heating.
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i)

2H - 379 - o4 - 5o

ulgo] 52.6%. 23] Al 56.4%, 33 2EAelE 635%2, 2& R4} Solds
2 AN/TNS) ¥l go] Z7lge nustgeh 1349 4442 7hteldne] dae 7o
Aol £24 % olvlxeids $e] WeE AEY ABE Fig 63 2o HdFe o
WA e asdod oblxedz §E A sl Aueldn 39 oprlx
A4 e shdel o WBe AL wAgE Aoz weEn axy stdze
obelxceidA e el @t Aolrl oo EzEyel % wgtm.
TNBSY % #me] A%t

5. MSG #H7te| g%

Alg Aol ofrlef A FFE FolAY wE FA 3] 3ol AF A3yt
€ (MSG, IMP), %714, glucose 5& H7I3k %71 Aok, Lim et al. (200002
AR FARHE HY AR2ZAMY AMS 7H5A4E #HUskr] 3k o5 HrEe] AW
d2 A Ao vl Y ZASAoN, 1 Ax HPs)7F Stel A Ao
Wslel] Aol d8e nAA 9= Aoz Rustw . 1374Y A7 At AR
MSGE Z #xHE A7t Fol Z7e wog opvlefdl 4 3k 2Ag A
Fig. 73 Zch. MSG #7lel @& opvlxelldld ke sy ol vl sle] U3}
A Frhstad e, 47170 9 71939 Ade} fabstA 28] 7MA wstw,
TNBSY % #®zd #4494,

V. 2 ¢f

HAZo] oprefAL FFo HYY
2Auy-E 837 sl olnlicw) 2000
AL FF FAYY oz o] AleHz 1800
Ae E2EY TNBSY a8z AME
22 AR 4717 % A9y
AFo olvl:ej s kg 2 w=
stz, AR opvixelds §F 34
Ao Algdyx, 71d 2 MSG
(monosodium glutamate) #7}¢
gl d3td HEsIHA. Adel g
o A7 FY olvixelAA Pk

Amino pitrogen (mg/100ml)
5 & B

3
V3
1

00 01 02 03 04 05 06 0.7 08 09 10
MSG concentration (%)

%4712 b QYA Folelgle
o, Zzgyol 7b4 ¥HT TNBSH

2 WMES) £M%T 1209 $4FY

ofrlxefA A g x2EHE 7S
2 TNBSH2 88.7% 18]3 $RERE:S

Fig. 7. Change of amino nitrogen content determined by
Formol method (@), TNBS method (I} and Copper
-salt method (&) in salt-fermented northern sand
lance sauce by addition of MSG.

Formol method Y = 43262 X + 139255 ; 2 = 09971
TNBS method Y = 45355 X + 1083.52 ; 12 = 09938
Copper-salt method Y = 503.29 X + 922.85 ; o= 0.9959
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75.2%%20, AR AU dAFe olvlejii FBxE zBWe] s ¥
TNBS® 2 #ElEe] 499 99 4AFY opvixeds F3L =22y
TNBSW & Hl5d oldz, mlske bt dshon, Al drlego] g 42 32
W OR EEES zhast o TNBSHS A9 dAsigdn) shdel & dske A9
o zEIyol 7b} ¥k, TNBSH 9 sHEES] 490 MSG #7lel o
obvliefd s ¥FE Hrbgrmel wldstel dYA Frleided, 4717 2 7)o
o] Aze} fAbskA E2E¥e] 7H Wtz TNBSW % Mz ¢4,

X2
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7t A A Fo oprlneis ZY HE

Estimation of Amino-nitrogen Content
in Salt-fermented Sand Lance Sauce

Young-Je CHO - Min-Woo SONG - Yeong-Sun IM - Yeung-Joon CHOI*

(Pukyong National University - *Gyeongsang National University)

Abstract

In order to establish the exact determination method of amino nitrogen in fish
sauces, we compared the amino-nitrogen content in salt-fermented sand lance sauces
according to the measuring methods and investigated influencing factors on the
procedure of measuring. Amino-nittogen content was increased in both sand lance
sauce during fermentation periods and commercial sand lance sauces. Amino-nitrogen
in fermented sand lance sauces for 12 months occupied 88.7% and 752% for the
trinitrobenzene sulfonic acid(TNBS) method and the Copper-salt method, compare to
the Formol method. The ratio of amino-nitrogen/total nitrogen in fermented sand
lance sauce for 12 months was higher than in commercial sand lance sauces. The
determination of amino-nitrogen by the TNBS method was influenced by concentration
of salt in sand lance sauce. The amino-nitrogen content was the highest in the Formol
method and followed by the TNBS method and the Copper-salt method without the
influence of heating time and monosodium glutamate(MSG) concentration. We
concluded that the determination of amino nitrogen in fish sauces was correct to
measure with the TNBS method

KEY WORDS: Amino nitrogen, Sand lance sauce, Formol, Copper-salt, TNBS
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