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Abstract

This study was performed to examine the effects of salt addition level on changes in the physicochemical properties
and color values of salted shrimp during fermentation. Fresh shrimp were salted with different concentrations (8, 18, 28%)
of Chunil salt and fermented at 20T for 160 days. In the 8% salted shrimp treatment, volatile basic nitrogen (VBN),
amino nitrogen (AN), and trimethylamine (TMA) contents rapidly increased during the fermentation period, while in the
18 and 28% salt groups these increases were reduced throughout the 160 days of fermentation. Thiobarbituric acid (TBA)
values increased rapidly for 120 days of fermentation and then decreased. The thiobarbituric acid values of the 18, and
28% salted and fermented shrimp groups were lower than the that of the 8% group. In addition, Hunter's color L, a,

and b values decreased as the fermentation period increased.
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1. MSA A=

A --(shrimp, Acetes chmenszs)L A BEX ojA]A o)A 01
3 A WA A Ag,\]]_,_(;ﬁ,ﬂz\})a 20083 29
o #4skd 3%9] é]‘é—ri Al A eict. =4t %i?—:-‘.ﬁ(%i‘a‘
Al e shtzelEAA 7R1e F o)A Sl 8, 18, 28%
(wiw) TE22 FLAE T3] AL AZRF F 500
g H9IE Fehag Wo) AT TS 200 G0
16097t 4, LEAA AT

1) MEe F&

AR A8 F22 AL 5 gol TFF S0 mLE B2
homogenizer(Diax 900, Heidol, Germany)Z 27t v} 3l &
STHTE 100 go] A &3t F88 AL o 7x|(What-
man No. )& ojHate] FEH 02 ARSI

2) pH ¥ &= &3

pHE AR 9} 10 g€ ZF75 90 mLE Y3 7233} v}
# A 8F pH meter(EA 920, Orion Research Inc., U.S.A)Z
53t FEE Mohr H(AOAC 1985)0.2 A8 ZZl
o] o 53T F NaCl Fo 2 34k B8l =, A
8 F29 S mLol| 375 5 mLE 71 3 2% K,CrO4 1 mL
£ 713 o1 0.1 N AgNO; &40 & 15327 E50] okl &)

37 8

#

Holr|o} A TESEEE

o] MR L WA APse ZHseTh

A
9712 (VBN)= Conway wnitE AR&3H= v| 3 &
= A& 5 gl S/ 25 mL} 20%
TCA 5 mLE 7}—5}0:] é} T T 3083 AE AHP &
Aol 2% TCA &AL 718l 50 mLE &3 &4 Al
A gNoF 3Tk Conway unit PIF it 8719 73
B glycerines HtE23 &l AJE §H-& 1 mL 7138F

32, WAl B4t 1—’?Z1](113B03 %°“) 1 mLE 7}3ksiet. &4
Ao K,COs E3F 89 1 mLE 718l A Q1S g9
Y2 133, Conway ]3k A 878 FHos 3w
Hhale] ej4le] Al 8l 7 K,COs E3F &4 9ol 89
I Ao fdo] olx] FEE Fodhy 4] 25TeA 2
AIZE BRI & wE €3 Uae 34 E5AIE micro-
biurette S AFHE-3}a] 0.01 N HCl £ 2.2 2339 tHCho &
Kim 2008).

4) olo| B E(NH-N)2| Fat

oflief il FFe AR FEY 10 mLAl FHF 40
mLE 718t ¥ 0.1 N NaOH 42 2 pH 842 238t} o
719l v12] 0.1 N NaOH €40 2 pH 842 24 Y F2u
£ 30 mLE 7}3t2 THA] pH7} YokA]d 0.1 N NaOH £
©.2 pH 847k tHA] A3 tHSpies & Chamber 1951).

5) Trimethylamine2| &zt

AR 10 g 7.5% TCA 20 mLoll F2g T 73 o
< FZ 8903 A8k Al F2Y | mLol TR/
3 mL, 20% =22 %°“ 1 mL, anhydrous toluene 10 mL,
K,CO; X3} 894 3 cAUR 718 o, vt & 1
% tolueneZ 5 mLE -HOI-C’:] 0.025 picric acid-toluene 494
5 mLE £t 1083 BA F 410 nmol|X FE=E &
A9k Murray & Gibson 1972).

6) Thiobarbituric Acid (TBA)2| &zt

AR 10 g(wet basis)& F 3t Kjeldahl flaskol] ¥ 31
HCI 25 mLE 7}3t3 $/F2 100 mLE 83t S/
T Aty AN 5 mLE F 3 test tbeol] WATE 1
TBA A2 5 mLE ¥o] £33t 5 water bathol|A] 3083t
oli A& 10% Bt WAAZ £ 531 nmolA 3=
2439 K Tarladgis et al 1960).
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(Chromameter CR-200, Minolta, Tokyo, Japan)E A}&3}o] 8t
7\(L, lightness), 2 %(a, redness), 4 %(b, yellowness) X4
< 53] ¥HE Sty o wgke.2 Yehlg) o wf A
£ 3 2 H(standard plate)?] L, a, b %k% 90.2, 1.3, 3.2
o]t
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H7} Aol BA H 2= SPSS(Statistics Package for the So-
cial Science, Ver. 14.0 for Window) packageZ ©]-&&te]
T % EF HAE Fotn, E2HEA(ANOVA)Z Duncan®)
519 A8 (Duncan's multiple range test) 0.2 A2 &
Jds AF3A

1. M2 Az A pH
2T e A TAC 8, 18, 28%(wiw) d7kete] BLE
A AAY] dEs 243 A9 2H2) 815, 148 2 183

o2 M FE 18%, 28% AL A9S Hrle Rt
Hrb Wit AlFelA duiEle A$Ae] d2E 20% W
S(Lee er al 1999)2 2 HFolA] A 23} 28% A)-$-H 7} H)
SRS TFe A9S Arlsl RS Az A
S HLEeE Az A ot e deg Ax
A ARG ke, ol FAF AUFe] NaCl kol
tE dE wy] gifolgtn Rug bl 9tOh SH 2003).
£ AT 28% AR 9 dxrt e o] 97 AL =
b AAE 71NekE Ao g Algd Ad 552 8 18,
28%%2 ZAF A$A 9] 44 717+ Bke) pH W3H= Table
1 ¥ Fig. 13} 2} £4 717t 22k pHE 8.16~8.72% UE}
Wt A2 A% dubEQl pHE 5.5~6.50W, A, S =5
o AARE Y8R & AL amineF9) FFFCE pH ol
o A veldts Ead b lEu(Mok er al 2000a),
& AZdA ] pH $E5 fAFE AES BTh Lee ef al
(2000)= AH-FAE 15, 20, 30%2] A FLE A2dld 15T

AR LR F ozt

1o

A
oX,
ye,
3

T ¥z 71

Table 1. Change of pH in salted and fermented shrimp
made of different kinds of salts at 8, 18 and 28% salt le-
vel during fermentation

Fermentation Samples
period(days) S-8 S-18 $-28  F-value
0 8.16£0.13  826+0.11  845:0.12  1.12
30 8.10£0.11  837+0.15  850+0.12  1.23
60 7.980.12° 829+0.22° 847+0.10° 4.12°
90 777£0.12°  835+0.14°  853+0.12° 223
120 7.72+0.13°  839:0.12° 858+0.13° 525
150 7.63:0.14°  843:0.15° 8.650.11° 6317
160 7612011 82540.11  845+0.10  4.11

S-8 : Salted and fermented shrimp was made of sun-dried salt 8%.

S-18 : Salted and fermented shrimp was made of sun-dried salt 18%.

S-28 : Salted and fermented shrimp was made of sun-dried salt 28%.

Values are mean+S.D.

"¢ Means in the same row that are followed by different super-
scripts are significantly different test(p<0.05).

" p<0.05, " p<0.001.

8.8 r
86 r
8.4
8.2 r

7.8
7.6 1
7.4 F
7.2 F

0 30 60 90 120 150 160
Fermentation period (days)

Fig. 1. Changes of pH in salted and fermented shrimp made
of different kinds of salts at 8, 18 and 28% salt level during
fermentation.

Al BE 33 o) F
7Vt v B sk ol Mok er al(2000a)
£E 3,8, 18, 30%2 2Hata] 204 HE
A& pH7} 8.02~8.13 =2 YEto,
3% AR 742~7.50 AER PolR T 450 7.53~
7782 oRF FU1RE F HS® FEOE FASI T Bl
AR pHE £4 27)dE oGkt Zastr $4d¢) 118
HHA MAE] Frteke Aoz EaR v e, ol 2
o] AR s/do] AP UA pH7F F7tete AL lysine
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9 G714 obr|ieAtel F7I8] W Rolw, 53] gr]ole]
Z7tl 7198 Aoz AL8H Mok e al 2000a). Oh SH
(2003)= A-$AE 9, 18, 27%2 449 52 Azl 10T
9} 20T 271 HE A7 A, 5ot BEFE
3 24 257 2E4F pHY WA Jebhdtla B aslsd
th 2 A7 AE AE pHE AF F5 8%l & 8.16,
18% A-F-A -2 8.26, 28% AR 8452 g Tl ¥
5 pH7t F3Th 8% AE & A AL L7 Aged
A pHZ} AlS 7Hstg ot 18, 28% AL &4 7))
£ 2Zoz 7adty 60ddle 27 829, 8.470|th) &
dol A& JP=HA pH7L F718t 54 1508744 Z7}
BTk

2. MFH2| 3Lt 7] 2L Ezte| st

224 @71 AA(volatile basic nitrogen, VBN) 33 Ta-
ble 2 X Fig. 29} o] Ag ¥57} #25E 27 Tt &=
7 H33 2 TS vehilen, A9 w5 At &
of w2t A8zt oA Apol & Bk A$A L] ER3
WA A2 oS O =5 AFo] HaHHA Eaj”
A S3HE T A ARl 71QE Mok e al 2000a).
4E S0 AFEHA LA 47] ALt Frkshe A2
Z7)de FE AMPY] Eopr| e kgl whE ¢tR1]ole] A
33 TMAOS] &3l 2|8 TMAY DMAS] A4 & 3
Ak 3] Follol mhE dRyol B 7 ol Fe) A4

Table 2. Change of volatile base nitrogen contents in
salted and fermented shrimp made of different kinds of
salts at 8, 18 and 28% salt level during fermentation

Fermen-

. Samples

tation

period

(days) S-8 S-18 S-28 F-value
0 3030+ 544 15.65 009 2160031 17423
30 65.01+ 845 40.10+ 0.34 36024045 5621
60  189.01%12.12° 107.02+ 8.66° 68.11+5.51° 261.12"
90  191.10+12.25 115.12+14.11° 70.03+7.52  432.12°
120 299.01+13.15° 105.21= 9.25° 6031535 1623.11°"

150 210.11£13.55°  86.12+13.51° 50.02+5.12° 43258.10°

160  218.02+13.74 70.21+1425 35.11+423  142.32

Samples are the same as in Table 1.

Values are meantS.D.

" Means in the same row that are followed by different super-
scripts are significantly different test(p<0.05).

T p<0.05, " p<0.001.

Kobrlot RAETRBEHE

—— 5-8%
—=— 5-18%
—o— 5-28%

0 30 60 90 120 160 160
Fermentation period {days)

Fig. 2. Changes of volatile base nitrogen contents in salted
and fermented shrimp made of different kinds of salts at 8,
18 and 28% salt level during fermentation.

22 Ao HugAriOh SH 2003, Cho & Kim 2009).
TE &4 27) 8% ATARY AS I U A4 e
30.3 mg%elN, A F5 18% E 28% AR ZH} 15.65,
21.60 mg%el ATk s/do] FAY=HA A A7) i e
o] F43] Z7I3l 4lY & 8% 7% 4 60€l 189.0
mgZ7HA 7P, S0l JP=AA 1208744 A9
Skt 4ae 3 1509 o1F I STk Y B
= 18% A3 g dV] Ahe 4 90Y7A F43)
Al F7181 115.0 mgh 7Rl S718 & Zadle 4 1609
= 70 mg%7kA] st 3, 28% MAE F4 90
7R Fd 471 A4 o] F435] F7Fete] 70.0 mg%
A F71RE F 2asle] 4 160de B kg Bk
oA, A9 7t REFE LY @7 AL kol
FA3] Z71HE & 5 A A9 BTt 92 8% A$A
AN EE Z7] LA G7] Ao F4% STk LRI} of
d FH7t dolutes oz AR, 29 & 18% AT
AL 28% A AL Ee S LJEIT) Oh SH2003)E
HEE 27% H7F AL 20TAAN SEAZH S of FHkRol
& Zoz Zylslgtty Huald om, Mok ef al(20002)
FEE 3, 8%2] A+AE 20T SHAAE W 2700
23] Z7Vsted zH2} 278.7 mg%, 100.1 mg% HA7A] F
7RIt 2asle 6F HENEE 242} 31.0 mg%, 10.0
mg%=E 728t vl=g £ A8, dEk 18%2t
30%l14= EE 717 Aol A4 ZH2} 15.1 mg%, 5.0 mg%
9] e s Hotu Husle] B AN EY o B
FS JERATh

ol rlo 2

3. MRA29| ojo|-Ef & Fatk #Hs|
olu| el A L Table 3 2 Fig. 33} 2o] 4] 713
B¢ Tkl AEe BAon, W 2d wxo AR
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M w2 FFE Bk AR ERE 24 dfEL
2 ouid gl o B AR, o] F 84 Al ol
B 2aE A7 w4 Fo 9 2o o
KMok er al 2000a). S48 27] ofulg] AL
8% AL 7450 mg%, AH FE 18% H 28% MR
717} 490.0, 410.0 mg% o2 A¥ F=rt £E4E opu|H)
A o] VA vehgton, £ 9097 AlEHom F
Zhtah A A Tt B EFE ol 2a Y
Zo] W& 3 &Fo] nAEo] Fulshs vlE Fal &4
9] 2H8-5 AFsly] wWFoletn HauE uk JtOh SH 2003).
AAe] G Faf E40 B4 NaCle| = v)st

Table 3. Change of amino nitrogen contents in salted
and fermented shrimp made of different kinds of salts at
8, 18 and 28% salt level during fermentation

o1 54 2 A% ag 73

o] ZHashEd, o) NaCle] ¥ o2 vhila 2o s

4

FAHE 229] trimethylamine oxide®= 42 & 53
FAR op} Mx A E2ANY T4 % 7 A8 A
ol 2 G v|A|7] v Fel B
THLee KA 1999). A-¥-A %73 717t E<t trimethylamine2]
gHeFe Table 4 2 Fig. 49 2ol 4 7131 kel 24 2]
9 =7 2o A AN F2 trimethylamine®! & B

At 240 APES4E trimethylamine®] S7}oh= S

Ao
ot
X
re
-+
ha
2
s

Table 4. Change of trimethylamine contents in salted
and fermented shrimp made of different kinds of salts at
8, 18 and 28% salt level during fermentation

Fe@en— Samples Fermen- Samples

tation tation

period period

(days) S-8 S-18 S-28 F-value (days) S-8 S-18 S-28 F-value
0  745.1456.12 49024625 410.1+3925  2.53 0 0512020  045£020  0.40+£0.008  19.45
30 662.5+53.15 5303+4323 465743323  5.63 30 2012021 071£0.10  0.50£0.10 1232
60  1100.1+57.15° 687.2447.25° 590.1+37.21° 158.20"" 60  3.10+0.60°  1.90£030°  151£0.10°  3.63
90  1300.1+58.12° 938.2+48.11° 610.238.15° 162.117" 90  4.01£0.60°  2.71x040°  250£0.09°  13.25°
120 1250.3+56.12° 935.2+46.12° 615.4+39.12°  15.23 120 5.10£050°  2.90+0.50°  2.90:020" 256
150 1149.1+51.35° 930.2+41.35" 620.1+4025* 13.52" 150 6.01£0.70  3.30:0.61  3.11x0.21 3.45
160 1100.2+£50.02 925.3+40.02 621.144323  125.41 160  550+051°  3.01x0.51°  2312020° 1555

Samples are the same as in Table 1.

Values are mean+S.D.

*7° Means in the same row that are followed by different super-
scripts are significantly different test (p<0.05).

T p<0.05, " p<0.001.
1600 -
—— 5-8%
1400 ' —m—s5-18% ¢

—0— S5-28%

0 30 60 Q0 120 150 160
Fermentation period (days)

Fig. 3. Changes of amino nitrogen contents in salted and
fermented shrimp made of different kinds of salts at 8, 18
and 28% salt level during fermentation.

Samples are the same as in Table 1.

Values are mean+S.D.

"¢ Means in the same row that are followed by different super-
scripts are significantly different test(p<<0.05).

" p<0.05, " p<0.001.

TMA(mMg%)
O = N oW R O N

0 30 60 20 120 150 160
Fermentation period {days)

Fig. 4. Changes of trimethylamine contents in salted and
fermented shrimp made of different kinds of salts at 8, 18
and 28% salt level during fermentation.
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Hole AL TMAOZL F2 v E9] A& 23] trimethyla-
mine 2 Z AT AAY rild Fo] Zu 28l 23] DMA
} formaldyde = ©13}=]17] Wl Zo|thLee ef al 1986). 21
& 8% AL S40] Xggel wet AL Frlel &
A3 1502 lE 6.0 mg%2) TS ‘/]‘E]";ROL} a1 0)% Z7)3)
Aok A TR 18% MR 54 30L00E 0.71 mg%o)
FFE Uehdo, O o)F &4 150?4_77}%1 71k & <zt
) 3, A 5 28% AR Y trimethyla.mine-‘l]
TS £ 304747 0.5 mg%le) Fe fA s} &
Jol AYPALZE Zrsldrt

5. 32| Thiobarbituric Acid(TBA) i3}

AF Tl TRE AT 53] BRI Agrt 7
B wet H418ET carbonyl 3HHE-S A4S, TBA

< o™ 9¥ malonaldehyde$} 2-thiobarbituric acid<}<)
x%;_\l] _‘i'_fg—j.]]_é /lg}v]'c'ﬂ-k:. 7@}\“ 13]—.6.__& ;(]Hl—;‘k__l_,] }\]'-“H‘:E o}
obE = W o|th(Park & Cho 2003, Cho & Kim 2009). A7
% AR TBAE £33 A Fig. 59 2t gukAd
o2 A7 AFA TBAE L& 7|7t wle} Zrlehs Roz
LA o} TE 279 AF FE 8%, 18% L 28% A&
A 9] TBAZEE 0.003~0.0052 B|£319Ed)], SA4d0) g
o wet 49 FE 8% TBAZS F43] 2718t A% 120
Aol HHAE Vel & Ak *—1‘5 = 18%%} 28%
AR Aol B3t AeS By on, TBAZS 219
T EEIFE & S HoA Mok er al(2000a)0] B3

Holrlot RAHSEE

A3 =g 543 2= Table
5o} . L(‘%E)%k% e = 8% AH—"r"*fﬂ & o 7t

4620, &4 120?4_01]—:
4521, &4 150?401]—: 43.10, =,~Ag 1602 40.12 &4 o)
Pl e} Hap sk 49 T 18% MRS &
4 2719 L(EE)akol 60.55019121, 909 o] F 53.0~51.0
9] & el 4 Fol HUch ¢, A9 = 28%

0.018
0.016 F
Ci 0.014
c 0012 +
o 001
=
S 0.008 |
< 0.006 |
= 0.004
0.002 F
0

0 30 80 90 120 150 160
Fermentation period {days)

Fig. 5. Changes of TBA in salted and fermented shrimp
made of different kinds of salts at 8, 18 and 28% salt level
during fermentation.

Table 5. Change of color value in salted and fermented shrimp made of different kinds of salts at 8, 18 and 28% salt

level during fermentation

Sam- Fermentation Fermentation period(days)

ples  period(days) 0 30 60 90 120 150 160 F-value
S-8 P60.23+025° 52.1140.15° P49.0120.13* P46.0140.12° *45.10£0.15° *43.110.13° *4020+0.11° 123.15"

L S-18 60.55+0.24° "54.5040.15% 54.10£0.16° 453.0120.15° 452.5120.15° “52.10£0.14° *512120.16° 4.5
S-28 60.18£0.25" °56.10:021° P56.114022° P55.108023° 454.0220.22° *53.1140.19° 252512018 147
S-8 P1025£0.15° ©10.15£0.13°  P92120.02° 9.1340.02°  “0.10:0.01°  49.05:0.02° “8.90:0.01° 112.12°

a S-18 A8.1620.11° P13.10£0.11° ©10.77:0.11° B10.5140.10° P10.0120.12° 49712005 “9.51:0.02°  2.87
S-28 P112120.13° ©106140.03° ©10.01£0.03° %9.7140.02° 49.5140.03® 49.5040.01° *9.4120.01°  1.23
S-8 ©92940.12° ®7.5420.10°  P7512001° A7.30:001° 4710004  *7.03:0.03° *7.01£0.01° 131.87"

b S-18 “11.0740.14° °1022+0.12° P1021£0.12° 210.1120.11° "9.412004° 49.0240.01° “8.02:0.01° 451
S-28 C11.1520.02° 1045£0.05° P10.40:0.12° ®1030:0.04° P1020£0.11° P10.1550.12° “9.5120.04° 211

Samples are the same as in Table 1.
Values are meantS.D.

P Means in the same row that are followed by different superscripts are significantly different test(p<0.05).
*7® Means in the same column that are followed by different superscripts are significantly different test(p<0.05).
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Table 6. Sensory properties of salted and fermented
shrimp made of different kinds of salts at 8, 18 and 28%
salt level after storage for 150 days
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Sensory properties

Samples
Color Taste Flavor Texture
S8  325£0.13" 3.99+0.15° 3.65£0.12° 3.81%0.10°
S-18  455£021° 4.71:022° 4.74:023"° 4.67+0.15"
S28  477+0.11° 499+0.1°  489+02°  4.77+0.12°

Samples are the same as in Table 1.

Values are meantS.D.

*7° Means in the same column that are followed by different su-
perscripts are significantly different test(p<0.05).

3

)

1 A v 75

28% A-$A o] 71 =A B ATh AR 34 o
AMe dd 5% 8% Aol 7MY wta, A = 28%
MAC] A velgton] 2R 54 3 A FE 8%
A$-Aol 3.81, AE FE 28% AFAL 4.992 =A Vel
ok ARkl Vs EE A T 8, 18 % 28% M¢Ale] 4
7} 381, 4.67 2 4772 JEh}, 21E F% 18%%} 28% H7}

A 3] AolE olx) ke,

B ATEe Ad TS FaATHME A Ade v
wate] o 53 AR HE J)eg NEE] 93 iz
AT, A9 TR w2 A 54 F ol 54 4
Mol WalE Fgslsien, o dre o3 Zth

L AR 2E 3 g QAL E AE FE 8%0lA
304 o1 FRE 373 Z7t st &4 604l 158.1 me%”t
A F7he & A% 12090 AAE 2ol F skt
2d B 18%E LE 309 o FNE #nte] SURE F 4
Adle] e ke Ve o 28%ol A B 7|7 F Bk
AA e g vepiich

d 150L8 744 7k & 2
2d T= 8%7F 7P A et TBAGES ¥
12024 74A] F718k F zhasiietl, A9 st 'o"l‘i =

A Yeht A4 B5 28%, 18% 2 Ad & 8% 4o
A Vbt

4. AL Mo L(BR)E-S S/gdo] Feg | nat
Aadte AS Atk a(BA R T3 s40] TaH A
me} 7Hastg ot Ad B5 18% A AN e S4 27
718 & rAslnh b(ENE)EE S/ A3 et
Zadhe AeE VERISITh
Ao IeHAbA YA o] nlgha g Fr=
8, 18 2 28% Aol Z47; 325, 4.55 W 4772
4 Q1 2ol & Blom, A4 F 28% A-¢-A°]
B E A Bt g2 A9 FE 8% Aol 7t
29 FE 28% AAe] A vebsth 223

N9 FE 8% ARl 3.81, A T= 28% A-A

2 4992 A JERETE AEkARl Vs e
18 = 28% AJ-$-Ao] ztz} 381, 4.67 L 4772 JUeh} 44
F5 18%9) 28% H7F Al$-Ae] zfelE HolA| edth

6. o] A 2RE AY FE 18~28% FEOFE T
slo] A S Az, AS woldA AnE FXA

Z 7 da, 273 EAA e A 5 e Aom AL

= 49 =8,

A

ttlo
>i



% 3

A%Hog o] Foidol @

At B

This work was supported by the Korea Research Founda-
tion Grant funded by the Korean Government(KRF-2007-321-
B00122).

b

Ahn HJ, Lee CH, Lee KH, Kim JH, Cha BS, Byun MW (2000)
Processing of low salted and fermented shrimp using gamma
irradiation before optimum fermentation. Korean J Food
Sci Technol 32: 1107-1113.

AOQAC (1985) Official Method of Analysis 16th ed. Associa-
tion of Official Analytical Chemists, Washington, D.C., USA.

Cho HS, Kim KH (2008) Quality characteristics of commer-
cial fermented skates, Korean J Food Culture 23: 397-402.

Cho HS, Kim KH (2009) An evaluation of the physicochemi-
cal properties of salted and fermented shrimp for HACCP.
J East Asian Soc Dietary Life 19: 395-400.

Choi SH (1987) Cooked odor components of Sergia lucens
and its fermented product. Korean J Food Sci Technol 19:
157-163.

Joo KJ, Kang MY (2003) Effects of added corm oil on the for-
mation of volatile flavor compounds in dry shrimp during
roasting process. J Korean Soc Food Sci Nutr 32: 655-660.

Kim IS (2001) Food components characteristics and utilization
of shrimp processing byproducts. Agr Life Sci 8: 66-75.

Kim KH, Cho HS (2009) Assessment of quality characteris-
tics of Maejakgwas prepared with shrimp powder as a snack
served to kindergarteners. J East Asian Soc Dietary Life
19: 401-408.

Lee EH, Ahn CB, Oh KS, Lee TH, Cha YJ, Lee KW (1986)
Studies on the processing of low salt fermented sea foods.
9. Processing conditions of low salt fermented small shrimp
and its flavor components. Bull Kor Fish Soc 19: 459-468.

Lee KA (1999) Extractive nitrogenous constituents of fermented
commercial skate, Raja kenojei. Department of Biotechno-

&

3 7 g Hotrlob RkiEEEE

logy and Chemical Engineering Graduate School Yosu Na-
tional University. pp 10-12.

Lee KH, Ahn HJ, Lee CH, Kim YJ, Byun MW (2000) Changes
of chemical properties in processing of low salted and fer-
mented shrimp using gamma irradiation immediately be-
fore optimum fermentation. Korean J Food Sci Technol
32: 1051-1057.

Lee KH, Kim JH, Cha BS, Kim JO, Byun MW (1999) Qua-
lity evaluation of commercial salted and fermented sea-
foods. Korean J Food Sci Technol 31: 1427-1433.

Lee MJ, Lee SJ, Cho JE, Jung EJ, Kim MC, Kim GH, Lee YB
(2002) Flavor characteristics of volatile compounds from
shrimp by GC olfactometry (GCO). J Korean Soc Food
Sci Nutr 31: 953-957.

Mok CK, Lee JY, Park JH (2000b) Microbial changes in
salted and fermented shrimp at different salt levels during
fermentation. Korean J Food Sci Technol 32: 444-447.

Mok CK, Lee JY, Song KT, Kim SY, Lim SB, Woo GJ (2000a)
Changes in physicochemical properties of protein during the
fermentation of salted shrimp. Korean J Food Sci Technol
32: 187-191.

Murray CK, Gibson DM (1972) An investigation of the me-
thod of determining trimethylamine in fish muscle extracts
by the formation of its picrate salt-Part 1. J Food Technol
7: 35-46.

Oh SH (2003) Studies on physicochemical and microbiolo-
gical characteristics of salted and fermented shrimp for
HACCP. MS Thesis Chungnam University, Daejeon. pp 1-2.

Park BH, Cho HS (2003) Effect of onion juice addition on
lipid oxidation of tuna spread. J Korean Soc Food Culture
8: 193-201.

Park GH, Ju JS (1986) Proteolytic digestion of boiled pork by
soused shrimp. Korean J Nutr 19: 363-373.

Spies TR, Chamber DC (1951) Spectrophotometric analysis of
amino acid and peptides with their copper salt. J Biol Chem
19: 787-791.

Tarladgis BG, Watts BM, Younathan MT (1960) A distillation
method for the quantitative determination of malonadehyde
in rancid foods. J Am Oil Chem Soc 37: 44-48.

(2009 8¥ 269 H<, 2010d 1€ 159 A



