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Abstract

This study was prepared to develop American sauce with different amounts of salt through high pressure
extraction and examined difference in its mechanical and sensory characteristics. Furthermore, it aimed to
provide practical materials for the mass production of American sauce and other crustacean sauce products
and to contribute to the development of products with superior quality and functionality by standardizing
traditional cooking techniques in the food service industry. In American sauce, salt content did not have a
significant effect on water content and ash content but had a significant effect on color, pH and salinity. Na
and K contents increased with increasing salt content. In addition, Mg and P contents were highest in J4
containing 0.4% of salt, but they did not show any regular tendency according to salt content. For total free
amino acids, 29 kinds were detected in JO and J1, 30 in J2, 31 in J3, and 33 in J4. Detection was highest
in J3 containing 0.3% of salt, and the content level was highest particulaly for arginine among essential
amino acids, for glutamic acid, alanine, serine, B-alanine and a-aminoadipic acid among flavor enhancing
amino acids, and for y-Aminoisobutyric acid among other amino acids. We measured lipid peroxidation in
American sauce using lipid extracted from a mouse brain and confimmed that the amount of antioxidant
substances extracted was largest in J0 containing no salt. The results of measuring lipid peroxidation and
DPPH showed that the antioxidant effect was high when salt was not contained. In the results of the sensory
test, overall quality was highest in J3 containing 0.3% of salt, showing that the addition of salt affects the
evaluation of overall quality. Summing up the presents of this study as presented above, we cannot expect
an effect of antioxidant functionality; however, according to the results of the mechanical quality evaluation
and the sensory test, American sauce containing 0.3% of salt is considered the optimal product in terms of
quality. Using these results as practical materials for the mass production of crustacean sauce products, we
expect to standardize traditional cooking techniques in the food service industry and to develop products with
high quality and functionality.
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<Table 1> Formula of American sauce

Cl<Table 1>.
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AL ALE AAT FAT Fol = SHRT
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Tl<Table 2>.
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Ingredients Amount Ingredients Amount
Crab leg (g) 1,000 Bay leaves (ea) 3
Halibut bone (g) 100 Garlic (g) 200

Tomato whole (g) 5,780 Butter (g) 30
Tomato paste (g) 1,000 Salt (g) 48

Onion (g) 1,000 White wine (mL) 200

Carrot (g) 500 Brandy (mL) 100

Celery (g) 300 Water (mL) 7,000
Total (mL) 17,275
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2022.27

Total free amino acid{xf./L)
:
1

419108 4473 15

6125.58

T
J0

1) MeantS.D.

T T
J1 J2

| 53560.57
i r"‘f
J2 J3

2) JO(No salt added), J1(Salt was added to 0.1%), J2(Salt was added to 2.3%),
J3(Salt was added to 0.3%), J4(Salt was added to 0.4%).

<Fig. 1> Contents of total amino acids contents of American sauce with various amounts of salt
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{Table 2> High-pressure extraction conditions of American sauce prepared with different amounts of salt

Sample Temperature( C) Time(min) mPa?If)izzrf/ecmz) Salt(%) Volume of extract(L)
J0" 120 60 022 0 12.80
J1 120 60 0.22 0.1 12.61
J2 120 60 0.22 0.2 12.71
J3 120 60 0.22 0.3 12.26
J4 120 60 0.22 0.4 12.02

b JO(No salt added), J1(Salt was added to 0.1%), J2(Salt was added to 2.3%), J3(Salt was added to 0.3%), J4(Salt was added to 0.4%).
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3) M =
2w A7FEE gElg opE|Rt o) Al
2 petri dish(35 x 10 mm)°l] E°} color meter
(JC-801, Color Techno Corporation, Japan)E A}-&-

stod 33] whEole] S7stod L(H L, lightness), a
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(B %, redness), b(A %, yellewness)®] 37k
< Ptk o] W AHSE EE W gte L3k

96.94, agke] -0.17, b#ke] 1.87°]th.

4) pH =&
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pH meter(TOA HM-7E, TOA Electronic Ltd,
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6) FVI& B

AR 15 g& 38 =kl ¥a 105T 1dx7]
oA A=A TR, 550 7] 38tz el A 204
b BSAIZ . A 2ollA B A1 7 3]sk Al
Bol 6N-HCI 42 mL = do] &aiA71L 1%
LaCl; 2.5 mL & %7lsto] 3]318t Al 55 k9]
2314171 T2 100 mL volumetricol] %-8-3F =,

167

ICP(Inductively Coupled Plasma Atomic Emission
Spectrometer)E AR&-8t0] 33] WHE B39 TH
(Kim DS 2007). opl2] 7k Aol F7)1d B4 %=
712 <Table 3>} 2t}

7) =2l0l0|=tt =8

o]zt | goll T/ 4 g2 W FH3
ofniite] &% HEE e T YdiEe
(10,000 rpm, 10 min, 4T)& AH &54-& 3}
o] 0.45 ym syringe filter® 7} ¥, o] g-olo] o

gt frelotnliAite] Z%E High Speed Amino
Acid Analyzer(L-8800, HITACHI, Japan)Z ©]&
sled 33] e B8 th(Kim DS 2007). 4
Z7& <Table 4>} Zt}.

4. gl V1S St 24
Azl A¥sh 2EH 27t ZhsiAl Al E €]
OH z}t)Zo] ) superoxide, hydrogen peroxide
o] & Aik T (reactive oxygen species; ROS)©]
S7FE 3 DNAE &73o] 2t 2uas
< FAAQ sF5e e FAHER A=
s, s vEs 95, £, €322 A3
A2 A7 = g (Cho SH & 2008); Pa S
& Skulachev VP 1997; Harman D 1982). w2}
 AFolM e 2o e Wil wE gits)
Z73517] 95t A 34kskel DPPHO
29 JEFS FAst At sk

o

<Table 3> ICP condition for mineral determination in American sauce prepared with different amounts of salt

Items Condition
R.F. generator PERKIN ELMER OPTIMA 3000, 40.68MHz
R.F. power 1.3KW

Plasma torch
Peristaltic pump
Nebulizing system
Argon gas flow rate

Quartz glass torch
Gilson Miniplus 2, Ten Rollers
Gem Tip Cross-Flow Pneumatic Nebulizer
Carrier gas 1.1 L/min
Coolant gas 15 L/min
Plasma argon gas: 15 L/min

Auxiliary argon gas: 0.5 L/min
Nebulizer argon gas: 0.8 L/min
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<Table 4> Operating condition of HPLC for free amino acids analysis

Items

Condition

Column
Buffer solution
Column temperature

Mobile phase

Flow rate

Injection volume
Reproducibility
Retention Limit
Reaction Coil Temperature Range
Photometer

PF column cation exchange resin(4.6 ID x 60 L(mm))

pH 2.2, 0.2N Lithiun/ citrate buffer
30~70C

Pump 1 : Buffer solution
Pump 2 : Ninhydrin
Pump 1 : 0.35 mL/min
Pump 2 : 0.3 mL/min
10 ul
1.5 CV
10 pmol
135TC
Channel 1 : UV-570 nm
Channel 1 : UV-440 nm
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londialehyde<} hthiobarbituric acid 5-3
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bicinchoninic amdassay*é‘ ]9“0}93\1“4(Wang H &
Joseph JA 1999). ¥F-3-Ad Ral4tAige] e 34
Q1] & (probe)?] 2' ,7°- dichlorofluorecin diac-
etate(DCF-DA)E welld 25 iMZ A 2sle] 158
ZF ket - sample?} Al AdE 4kt
ZHROS)l| 23l 4Fs}=]o] deacetylation™] HA| AY
== DCF7F 832 Y 242 Ags = vt
<= °l

34 530 nmol| A fluorescence =

83} excitation ¥} 482 nm, emission

S4skd

2) DPPH 22 H&E =4

DPPH(1,1-diphenyl-2-picrylhydrazyl)el] o gt
OH radical®] ¥FFHEE SISt X224t
sle] A uk-gol] HAt= Ak free radicals
Ao RN e R AHgohe B2 free
radical®|t}. DPPH(1,1-diphenyl-2-picrylhydrazyl)
= hydrazine FE 2 3 A7) 58-S 2AME
o 2H AAE 4 9 th(Wellington K & Jarvis B
2001). A]& 10 uL © 10 mM DPPH(1,1-diphenyl-
2-picrylhydrazyl) &< 30 uL 7}5ke] 1057t 2 &

F 3023t AAAA F SR} EFAe 44

1 mL & H7F 3 AGAA 10~30237F B8},
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nmel| A AR5 7FebA] etz thE 53
T 7AE Zazaaig oz JERQT

NE AtTel FE
A= # Atzel F3=

AAF- 5(%)=(1- %100

Jm
o,
_>|,1_:‘

5.
i%-?ﬂ%%”ﬁﬂékﬁﬂﬂ7Pi*ﬂ
A F) e v

il

Al }
opE] TAhAE 9 %0}04 70C=
H 2~(water bath)oﬂ Hsly A8Ys
At dEdiga A F7FE eIk E
2 A E) ek B 5}-‘?‘/@
o 289, 309 187, 40t 47, Hq 7} 201?3)—%
Fo s 05 3A|9F 44] Alelof] AAJEIITE 543
zto] AL g2 Til(sweetness), Z(saltiness),
7+ vl(tastiness), T2 T (viscosity), B]HU
(fish smell), A(color)ll el 74 2 EE o] &
st 14 549 et 7V oFg 4= BT,
72 7V Ao = hoich Ik Ankzol #4
(overall acceptability)] &2 78 H =
st 71557t 22 E 5 HAFE T

o

Atk 747 Am

r\U g’
l-'J
01[‘
oY,
_>;
ﬂllﬂl
L
_?L
l
o&
_Q‘ o, O‘-ﬁ
i HI ﬁa
off oY T it

F;alﬂ

.T’__
O

o
g o 4o

\)
S



aF A7be] ue ol e

S AREHMTE A& A F 5 em®] A2 FolFiol
ol 2% 60 £2 T2 FX=A 3t 50 mL
AlFataom, Ze|d3 HAPdS Eelste] A4
SIStk & o] W &5 AlFste] 7t Foll A=}
AR Atolel] WrEA] Q)& JFEE SIATHHF

£ 5 1993 ; Peryam 5 1996).
6. SHXC
AF A7V EElgh oplElRt Aol 2 A

o] =& Z¥= SPSS WIN 12.0 program= ©|
&ote] AT Als1te] o4 %2 one-
way ANOVAE o]-&ato] #4313 2™, p<0.05
oA Duncan testE® B3+ tHAAA
(Duncan's multiple range test)= 2A|5}e] 2t A&
7re] BAA #9442 A3 Th E3F Person's

correlation coefficientE #4135} th.

m Zut 2 Nt
22, SI2, MT, pH, 9T

Za A7VES Zelste] Az opE|Rt s
T8, 3E, A%, pH, 9% 5% A= <Table
5>9F 2t} A7 04% 718t 149 HEE YEeR)
E L 328302 7H4 v s Yehfgle
H(p<0.001), g FA7}Eo] F7ldrE g
SrolA) AAE aghe 147F 7182 71 =2 g

o ¥4 54

= WERI 21 (p<0.001), &5 7ol S8
Z‘:% Z AN 1:7]_ l_r_;o]_x] ol o]oj\r;}' —o/ﬂ,]l-:. b
e =2
= YERIA DCl(p<0001) HE 9‘r AT o=
g2 &g Hrbeel e 4 43S e
WA= &sith pH 2% 23 23 0.1% H7ksh
J1o] 4772 7P =& S JeEdeH(p<
0.001), J0, J2, J4+= Bl 3hS VERAAAI N A
Lo garel Zho] Ay bkl wE sk
AFE JepA = &9t e &g MUt
o] S7Hel wel =g molson, &g
0.4% A7kt 147} 7P =2 w2 JUERidch
(p<0.001). ©]4}e] A= B opr|g]zt A A

% A &7 AR Q8 dne] S 5o

R4

4»

ii

2. FU1& Azt
Zg b e opvEzt éfﬁ% F7149
& <Table 6>} 2t} A T
N Na°1 7]—74 = ‘4’E]r
© 2 JERAATE 7} e
Zge] H7beo] ol
o m& Na°§94 7ol ofg Ao R Hofx
(p<0.01), TFro 2 =2 S Yepd K& &
< 04% H7F8F J4(569.35 mgL)7}F 7V =& 3

{Table 5> Moisture, ash, Hunter’s color value, pH value and salinity of American sauce with various amounts

of salt
JO J1 12 13 J4 F-value
moisture(%) 92.06+0.94 91.79+0.93 90.88+1.06 90.73+0.81 89.99+0.36 2.93"
ash(%) 0.53+0.09 0.48+0.06 0.52+0.08 0.59+0.04 0.57+0.07 117
L 62.60+1.90° 59.1842.02°  56.73+0.70° 42.67+2.48° 32.83+0.47" 163.127"
a -1.87+0.02° 0.44+0.32 2.25+0.17° 3.90+0.57° 7.18+0.04° 385.61°"
b 11.2120.4° 23.2240.12°  25.71+0.26" 20.78+1.13° 15.4240.46° 297.58"
pH 3.98£0.01° 4.77+0.06" 3.98£0.01° 4.08+0.01° 4.00+0.01° 499.67"
salinity(%) 0.23£0.01° 0.52+0.01 0.60+0.01° 0.69+0.01° 0.83+0.01° 452930

1) MeantS.D. NS : No Signification, ***P<0.001

2) ““Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
3) JO(No salt added), J1(Salt was added to 0.1%), J2(Salt was added to 2.3%), J3(Salt was added to 0.3%), J4(Salt was added to 0.4%).

4) L value :
a value :
b value :

Lightness(White + 100 < 0 Black)
Redness(Red + 100 <~ 0 — - 80 Green)
Yelloness(Yellow + 100 <— 0 — - 80 Blue)
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{Table 6> Mineral contents of American sauce with various amounts of salt (ng/L)
JO J1 J2 J3 J4 F-value

Ca 113.55+4.42 116.2145.64 116.88+4.30 118.21+6.25 123.2143.95 1.63%

K 507.35+6.16" 525.35+8.80%  534.01£10.93°  548.35+11.60" 569.35+12.95" 15357

Mg 34.69+2.98° 37.364+1.89™ 39.03+1.47" 40.03+0.64° 41.91+1.98 595"

Na 715.09+12.60°  737.43+10.70°  750.76+6.01" 760.76+4.78™ 774.09+15.54° 13377

P 3.0120.00° 3.25+0.05° 3.38+0.06" 3.4440.05" 3.51£0.01° 65.90""

1) MeantS.D. NS : No Signification, *P<0.05, **P<0.01, ***P<0.001
2) ““Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
3) JO(No salt added), J1(Salt was added to 0.1%), J2(Salt was added to 2.3%), J3(Salt was added to 0.3%), J4(Salt was added to 0.4%).

< Yeplidlen, thEo 2 J3>12>11>J02 e
v Age] Hrteke] S| whel K| ke
<7Hp<0.001)3}5 T} ©]+= Kim DS(2007)<] A+
oAl &g ] St wE Ke| & St
7} Zulelshe 3ol ofdel YA & &, o
0.3%S H71gt Al59] K o] 71 = Vel
W Aatels thas Aozt AT BEgh MgP P2
J47} 7V =e e 28 Jehyglon, 7kt
Mg2 p<0.05, P p<0.001 <=l A fel =5 Y
ERRATE B, g b W& Cad oS
zto]l g YJERIA] 2824th Kim DS & (2008)] 4
w A7l W o S50 7714 FdelA Na,
Ke| 3 g50] {éﬂl et Aate} vis=gk A
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2) JO(No salt added), J1(Salt was added to 0.1%), J2(Salt was added to 2.3%),

J3(Salt was added to 0.3%), J4(Salt was added to 0.4%).
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<Fig. 2> Several samples were mixed with brain extract(100mg) in PBS 1 mL with FeCl,(NA). Each value
represents the mean S.D. of three independent experiments, performed in triplicate(A-A : Ascorbic acid).
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<{Table 7> Essential amino acids contents of American sauce with various amounts of salt
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I olu|iibe] F3Fe
1,017,31 ul/LZ 7V =& &
J4 790.02 ul/L, 2 649.80 ul/L, J1 645.13 ul/L 3+

010 ODJ]

‘ITO]'J— 2R AR

347.56 ul/LZ2 7}
T A A7kl uhet A opliedte] @
o] dA 3 ATFS 7K =

Ao
o] EABGE AT &

2F 03% 713l J30]
o= YEeltom,

2FE HU) A &2 Jort

[0
e s

JEAY. of

] ot ®% A
11}t Choi SK

(uL/L)
Free amino acid JO J1 J2 J3 J4 F-value
Threonine 35.294047°  77.40+1.66°  83.76x0.06°  136.2142.84"  110.77+2.89" 11179
Valine 25.0740.26°  30.62+0.32°  32.94£0.04°  55.91+0.77" 42914051 2139.57""
Methionine 16.73+020°  15.47+0.14°  17.54+0.12°  26.75+0.40" 21.8740.17° 122891
Isoleucine 18.924026°  35.1640.29"  38.74+0.03°  63.17+0.64° 48.94+0.74° 3669.72"
Leucine 24754031°  37.37+0.48"  38.78+0.03°  60.07+0.71° 47.97+0.72° 1932.73"™
Phenylalanine  65.24+0.84"  118.54+1.26° 118.174027°  185.26+2.13"  146.58+2.08" 258841
Lysine 36.98+0.41Y  72.84+0.85°  71.55:0.20°  114.02+1.48" 93.21+1.55 2223717
Histidine 26.13:036"  56.06£0.72°  55.63+0.29°  85.66+1.06" 69.33+0.98" 2555.59"
Arginine 98.44+1.98°  201.68+2.07° 192.70+0.99° 290.25+3.42"  208.44+3.55 2082.62""
Total 347.56 645.13 649.80 1,017.31 790.02

1) Mean£S.D. ***P<(.001

2) “*Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
3) JO(No salt added), J1(Salt was added to 0.1%), J2(Salt was added to 0.2%), J3(Salt was added to 0.3%), J4(Salt was added to 0.4%).
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7} Kim DS(2010)9] 241§

S
03%= HA713F 87 7P =8 ek S W
A Adke 2L AFelflal, 27 02%F 7Kt

< vl & §4(Kim DS & 2010)2] €<= ofn
Ak el 1 w3d Aateks tha Apol7t

St A4=29| O0|=At
aa A7V 2elg ol Lol A

g s Bt Ad2e] opn|ieit 4 A= <Table
8>3} 79kl aspartic acid, serine, glutamic acid,
a-aminoadipic acid, glycine, alanine, 3-alanine, an-
serine, carnosine®] & 9%o| =% UT}. Anserine
& AT 24 8 v g W ofelit] 9]
o) & W7ol THE ol dos AR 2l
£ #9159 2|2 LER)ZCm(P<0.001), glu-
tamic acid’} BE A BAA 7F =& dheks )
BT}, 53] glutamic acide &3 0.3% 3713
13(2,466.59 uL/L)7} 7V =& 3k

e, 2= AlgddA BE sid Bt oprf it
T 7P =8 S JEH 1 o R as-
partic acid(J4, 812.17 ulL/L)> alanine(J3, 465.08
ul/Ly> serine(J3, 173.31 ul/L)> glycine(JO, 114.19
ul/Ly> B-alanine(J3, 465.08 ul/L)> anserine(J2, 7.67
ul/Ly> camosine(J1, 3.41 ul/L)> a-aminoadipic
acid(J3, 2.77 ul/L) =22 YEston, B3] 3+

{Table 8> Havor enhancing amino acids contents of American sauce with various amounts of salt
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= 2 14 = gus

glutamic acid, alanine, serine,

-aminoadipic acid’} A&

JehigIeh, ol 43 A/ee sHeldl A

ek 5 $(Kim DS & 2010)2] st 5t Ad o]
oju]y=abo]] thek Aol A& aspartic acid> ser-
ine> glutamic acid> glycine> alanine> anserine>
carnosine =22 et Aol g £330
H| ol A Thar ZFo] 7} 9IRATE. Song HS 5(2006)
o] AFelME T2 TSl THE sl=EHA
B} Helo|=o] 23 2 ke Z3l 2R
T B velol| whgt Afeo]zt glom, Ao, E7,
ol anserine FHgo] =2 WA siA], &, AW
Z:ol|+= camosine®| anserine U} Tl H 1181
<=, & AT e e Bhd Bt opm| it &
v sha-Eo] AT anserine©| carnosine-Th
Oa 58 3 55 YEAH 3 glycine
7} alanine 52 Kim SS (2007)2] A7tol|A ©at
S 717 opr|iAto B M zu| g 2 Ao HnA
o7 Attt i) o]/de] AR Ho}
y paAge] groz BRE oy
o] =L A 03% A7) 137} 715 A
oA 7P 8 Aow ZvEn.

I

o ne

5\
2y

o 2

o 1o 38 He
ot J

3) JIE+ Ol
i A7V mhE opelzt iu
ol 3

71€} o}
2 <Table 9>} 2t} &F 0.1% H7}

(uL/L)
Free amino acid JO J1 J2 J3 J4 F-value
Aspartic acid ~ 287.3122.59%  716.1849.09°  678.19£0.96° 713.62+16.12° 812.17+13.74  1160.16
Serine 38.68+0.48°  84.88+1.62°  99.92+0.04°  174.3142.50°  140.69+2.81°  2395.69""
Glutamic acid  745.94+9.47° 1724.75421.66" 1,582.77+2.64° 2,466.59+28.07" 2,100.98+16.43"  3856.92""
a-Aminoadipic acid  1.21+0.04 2.06+0.03 1.7620.04° 2.77+0.11° 2.12+0.02° 305.60""
Glycine 114.19+127°  85.60£0.95°  60.94+0.13°  97.87+1.07°  86.63+1.49° 968.03""
Alanine 120.4441.42°  216.4342.18°  265.16£0.39°  465.0844.95°  391.35+6.22°  4050.56""
B-Alanine 4.09+0.06° 9.88+0.09" 12.1840.05°  18.48+0.24"  14.87+0.12° 5125.66
Anserine - 5.54+4.80 7.67+0.24 6.4045.55 7.3843.29 228N
Carnosine 3.05£0.23% 3.41+0.51° 2.9440.26™ 2.65+0.10° 2.700.10" 3.51°
Total 1,314.91 2,848.73 2,711.53 3,947.78 3,558.9

1) MeantS.D. NS : No Signification, *P<0.05, ***P<0.001

2) “*Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
3) JO(No salt added), J1(Salt was added to 0.1%), J2(Salt was added to 2.3%), J3(Salt was added to 0.3%), J4(Salt was added to 0.4%).
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{Table 9> Derivative amino acids contents of American sauce with various amounts of salt (L)

Free amino acid JO J1 ]2 J3 J4 F-value
Taurine 54.69+0.84°  55.92+1.05° 73.29+0.20°  61.28+0.86°  50.68+1.16" 292337
Phosphoserine 13.04+0.21°  24.72+0.42°  20.85+0.05° 38.01+0.60" 33.00+0.80°  1195.66
Phosphoethanolamine 1.90+0.05'  30.68+0.37°  4.02+0.05'  43.49+230°  35.20+1.80° 62035
Sarcosine 16224020  9.77+0.54°  5.82+0.10°  10.27+0.16°  8.41+0.08" 591.84""
Proline 28.69+0.77°  60.97+0.52° 51.30+041° 59.47+0.74"  52.57+0.70° 1227.15™
Citrulline 549£0.09°  4.90+0.08°  4.66£0.03°  3.76+0.04°  2.86+0.08° 73422

a-Aminoisobutyric acid - - - - 0.66+1.14 -

Cystine - - - - 0.18+0.31 -
Cystathionine 0.13£023°  0.99+0.03°  0.99+0.02°  1.25+0.01°  1.17+0.01° 58.12"
Tyrosine 24.66+0.32°  30.62+0.35° 31.2540.05° 49.39+0.53" 38.84+0.60° 154535
y-Aminoisobutyric acid ~ 206.49+2.41° 468.1145.23% 510.87+1.09° 881.05+8.14" 773.84+8.92° 5918317
DL-5-hydroxylysine 2044005  1.76+026°  1.3120.11°  1.57+0.09™  1.330.11° 1434
Ornithine 537£0.06°  8.79+0.09°  7.34£0.03°  9.12+0.08"  7.36+0.09° 1249.11°7
1-Methylhistidine - - 0.13+ 022°  0.61% 0.08 0.72+ 0.04" 3268
3-Methylhistidine 1.07+ 0.08° - - 1.2240.04"  0.84% 0.16° 15578

Total 359.78 697.22 711.82 1,160.49 1,007.65
1) MeantS.D. ***P<(0.001

2) “*Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
3) JO(No salt added), J1(Salt was added to 0.1%), J2(Salt was added to 2.3%), J3(Salt was added to 0.3%), J4(Salt was added to 0.4%).
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1) NEIRSE &g =5

A& 34ksl AYJEQ] malondialehyde®} thio-
barbituric acid E-3HA2] A4S o] &-3le] x| H 3}
ks st on, v & 515~535 nmellA]
PGS St @] 2 bicincho-
ninic acid assayS ©|-838}3 1, F o ¥ F& A&
= o]&3ste] XA} (lipid peroxidation ;
LPO) & ©|&st] istass IRlska
ol opug]gt Aol XA} FES O]ﬁd
Prstads gel gk 23 hgs HUKeA] &
2307t 7HE =& ksl B & He A
ol & £ gllom, AFS AR J1-J4e v

2 ERRTHP<0.001).
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2) DPPH 2 H&AE =4
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AT AN YA R 28l B2 free
radical?! DPPH(1,1-diphenyl-2-picrylhydrazyl) &
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a7t2 Jeppglon, oo 1, 13, J4> J24

o2 YERTh oldl tigk A= ]ﬂ Frks}
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2T A7VEFS 2Elg oielthse] B
Atell T3t A= <Table 10>3 2t} Aul(salt
tasteness)< A9 0.2%7} 7F © 12(5.13)7F 71
=2 A4S Y, 14> J3> J1> J0 T2
7 HAJ=T(P<0.001), ol= &g H7bEol &

7V E ko] At Fvkshe Aeo] ofet
o}uﬂﬂa} P x]g\_ ] E].E /H_,‘—a.‘q Ealxqo]
FaFol whek gnte] Aol s 71A Ayt
gk g &7del %Oﬁt‘r Zo 2 Atsdth v

H(fish smell)& A5 H718IA] 82 J0(2.93)°]
7V ow=e AFE UERIlaE,  122.73)>
J1(2.60)> J3(2.20)> J4Q2.13)s=0 2 AWkzlo =

o

i
i
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AN

contr ol VitC

J1 J2 J3 J4

1) JO(No salt added), J1(Salt was added to 0.1%), J2(Salt was added to 2.3%),
J3(Salt was added to 0.3%), J4(Salt was added to 0.4%).

<Fig. 3> Several samples were mixed with DPPH (10 mM, 301) in methanol (3 mL). The reaction mixtures were
then colored by the addition of toluene, and read at 517 nm against a blank without the sample. The
degree of DPPH bleaching is expressed as a percentage in relation to the absorbance of the control.
Each value represents the mean S.D. of three independent experiments, performed in triplicate.
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{Table 10> Sensory evaluation of American sauce with various amounts of salt
JO J1 J2 J3 J4 F-value
Sweetness 5.07+0.96 5.27+0.96 5.00+1.00 5.20+0.86 5274096 0244
Saltiness 3.27+0.59°  3.60+0.63° 5134074  4.40+0.83°  4.80+0.83°  14.791""
Tastiness 6.33+1.23 6.20+1.47 6.00+1.77 6.13+1.18 5.73£1.33 0.389"°
Viscosity 5.20+0.68 5.13+0.35 5.33+0.62 5.33+0.72 5.27+0.70 0.286™°
Fish smell 2.93+0.88°  2.60+0.63™°  2.7340.96" = 2.20+0.56™  2.13+0.35° 3.50°

Color 3.07+0.80 2.87+1.13 3.13£1.06 3.2040.77 3.13+0.90 0.295"
Overall acceptability 447+196°  6.60+1.06" 6.6740.90"  6.87+0.74°  6.13+1.36°  8.779

1) MeantS.D. NS : No Signification, ***P<0.001

2) "*Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
3) JO(No salt added), J1(Salt was added to 0.1%), J2(Salt was added to 2.3%), J3(Salt was added to 0.3%), J4(Salt was added to 0.4%).
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