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Abstract

This study was conducted to examine the quality characteristics of Oncorhynchus masou stock containing various amounts
of tomato (2%, 4%, 6%, 8% and 10%). To accomplish this, the moisture contents, Hunter's color value, pH, salinity, sugar
contents, free sugar contents, minerals and free amino acid were measured. The b value decreased, while the L value, a
value, pH, salinity, sugar contents, total sugar (fructose, glucose, sucrose) and minerals (Na, Mg, K, Ca, Fe) increased as
the ratio of tomato increased. A total of 33 free amino acids were detected, and the amino acid content increased as the
ratio of tomato increased. Investigation of different attributes revealed that tomato content significantly affected color
intensity, savory flavor and tomato taste. In the acceptance test, stock containg 8% tomato was preferred for flavor, taste,
texture and overall quality ; therefore, this was taken as the optimal tomato content for maximizing the overall quality of
Oncorhynchus masou stock.

Key words : Oncorhynchus masou Stock, tomato, sensory characteristics.

M E o tig A7 Blusie,
A= A See DvREC] AaskR| gwt, 1 ol
01\{—__ ohi]l_xqg o = o = /\}\-]E‘.o W 77
HIT;‘ ﬂ/je *1,: o Ul; - HT; j Trvqi}ji*]“ ] ]l = U5 XL o2t lysineol| A cadaverineS A A4
e e e e N FE=A(Kim e g == 92 (piperidine)®] BlHW wZo®, A=7} oS
2008), T2 F4o S A7 e S P ow vt

SojAthy & 4= 918wk A|7kg} w2lo] B Q3 Fpgoln A3t=H ¢ -aminovaleraldehyde, ¢ -aminovaleric acid 5©l
- LT A Ey, 992 H(piperidine)S A4 SEEZ G R ole}
(ChOl t al 2001), ?"8‘ ZHJE_,"% /\]"cgf?ﬂ'oq A _—17_‘%‘0 ’%—LQ‘ ”6]: -,-r/\}"d’ 22 0171 I«q]'r‘oﬂ _I_I_7]/\]_o q_a]: o s ‘1_ /_q%_?l P

=E3s & re = =)
221; jx?q]ifj‘aii]{%qz@;;:Tq AR 2 e e kel A AASE Pl Bo :
:

AU EE B ER R R

(Kim et al 2008). B3t 9] 35 WP 7} A1 H] ohmUo} HEO el BAE AE} g S A 22
Hos 7 Aol wBHA WE U Rl BT IVE o nym zepmo) Mawa B We MRl A B
Xtk @A S F 7P Bol AHEEE S5 AN &5 7] WEoltke] = 2012),

olm, A7 AFAQ A Fo et - n & A% Ae 75 A 2 EnlEE o] gdoln], LAk
olth. FA/A IPH oA FE 0|83 S5 AT 2AE Ak, AL SHaalar glo] AlErS e, ii}’% %1:
&% scafood sauce®] 7¥Park KT 2004), 2 718 +& MRS st 28-S FTHHa & Choi 1988). =gk 7t
W28 o] 83 A S5, F2 Al S, UiAl S5 =4 Qolut 7hzah AEHL 5947 lycopenee] th carotene
S78(Bea et al 2007), AE=F H7he] mE AN £ o] gheko] ZS7HFH_(Thmnson et al 2004), 53] YA ©]-&E
4 EA(Kang et al 2009) 52 & YL o] &3t 8= .

o] 7} =2 cis¥ lycopene 22| AZS FIIAZ 4 3

¥ Corresponding author : Soo-Keun Choi, Tel : +82-2-961-0880, TKShi et al 2004). Carotinoid lycopene¥ | &
Fax : +82-2-964-2537, E-mail : skchoi52@hanmail.net H= AolHA 93 slg B2 2 dex AT

b4




22(6): 826~835 (2012)

Heh B Ao Ao] §4 A% A ARl W
e ARG 9lste] §714F o] Bol Ego] Hrw 1
1E EnfEZ Hrlsle] n|ze

Aol AR APF BAAY 58

1. AlISRE
ErkE Hbge
olsh ErlEE 74
s, st vhs, 7, 47, W, 9
Aok, w4, sﬁ)—a— X g2 Lok

sk,

2

>
3
oo N £

2. MHEol B2 H=E

2oy 4] Az WEL Bea er al(2007)9] 1
71(KSNP-B1130-240L, A 7| A2, 3=n) & o]

1 S Fusilon, Al Ade] dulddS A
2L g = AlZzskith 5 Azl 2ag

O

1

].

oo m
RN
e

o
Z o

miﬂ

yad

B+ AAA (AR 3130, Ohaus, USA)S Al-&3to] =2
1, BE ABEE FA)d FE7]o Ya 110TCelA 1A]3L
<t 71E FESF] dolzl A= E 40 meshe] EF
&

L
2

- ol
ok
offf @

EnlE #H7FE g A

o] &9 F4 54 827
3. T2 &2t
EntE HrtegE g Abde] & FESHFS &2
7 W2 R 7](MB-45, Ohaus, Svmtzerland)—‘?: A3}
S48tk
4. M
A o] §42] A %= petri dish(35x10mm)°l] Fo} colori-

meter(JC-801, Color Techno Corporation, Japan)E A}-8-3}o]

=273t o] W ALeE FE wwko] Lt 93.81, agk —0.90,
b 1.320]%Uth

5. pH

EnE yrias geld 4bdo] S<29] pHE pH meter

(420A, Orion, USA)Z &7 35t

AZ=AI(ATAGO PAL-03S,
=AI( PAL-3, Atago, Japan)Z A}

7. Salek

ACIAS 10 mLE #3814 o] 2bX|(Whatman No. 2)9} 045 #m

AL SR A2 YOAA 2L 7|2 A AT T A8 membrane filterS ©]-83l] o 2e T HPLCE %3l th

2 Alesldn) BE Aee 33 whEsle] AAsle] 1 W Z32 glucose, fructose, sucrose® 578 3F%1 om, ojuj<]

e Fskich A2 Table 29} 2o}
Table 1. Formulas for Oncorhynchus masou Stock containing various amounts of tomato
Tomato/Oncorhynchus masou stock (%)
Ingredients (g)
0 2 4 6 8 10

Oncorhynchus masou bone 1,000 980 960 940 920 900
Leek white 100 98 96 94 92 90
Onion 100 98 96 94 92 90
Turnip 110 107.8 105.6 103.4 101.2 99
Ginger 30 294 28.8 282 27.6 27
Pear 40 39.2 384 37.6 36.8 36
Garlic 50 49 48 47 46 45
Bay leave 2 2 2 2 2 2
Pepper corn 2 2 2 2 2 2
Fresh cold water 5,000 4,900 4,800 4,700 4,600 4,500
Tomato (Kumato) 0 128.6 257.2 385.8 514.4 643
Total 6,434 6,434 6,434 6,434 6,434 6,434
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Table 2. Operating condition of HPLC for analyzing free
sugars

Items Condition
Detector RI detector (Agilent 1200 series)
SUPELCOSIL LC-NH, (carbohydrate)
Column
250 mm x 4.6, 5 gm
Flow rate 1.0 mL/min

Mobile phase 75% acetonitrile in distilled water

Column temperate 35T

8. #7|&

A& 15 g& 382 =7k ¥ 105C2 AxAIZ ok,
550C %171 3|stzolld 20117 3spAziTh Aol W=
A7) e 389 A|20l 6 N HCI 4.2 mLE 2o} 884]7)
3L, 1%2] LaCliE 2.5 mL F7kste] 2313 A58 39
43| A1Z71 TS 100 mL volumetric flaskel] 7g-8-3+ ¥, ICP(Induc-
tively Coupled Plasma Atomic Emission Spectrometer, 820
MS, Varian, USA)E AR&sto] &A1 Aol S4=9

714 FA 2202 Table 33 2tk

o] geflol gk 2] opw|=2te] 5% amino acid analyzer
(L-880, Hitachi, Japan)= ©]-&ste] A skqint 4 231&
Table 49} 2Tt

[
E% A Aot 2e)d

Lo
tlo

ks

24 639

Table 3. ICP condition for mineral determination in On-
corhynchus masou Stock containing various amounts of to-
mato

Items Condition
Nebulizer flow 0.95
Rf power 0.75 kW
Spray chamber 3T
Scan mode peak hopping

CRI mode Skimmer gas (H»)

Skimmer flow 90 mL/min
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Table 4. Operating condition for free amino acid ana-
lysis of Oncorhynchus masou stock containing various amounts
of tomato

Items Condition

Column PF column cation exchange resin

(4.6 ID x 60 L (mm))

Buffer solution pH 2.2, 0.2N lithium/ citrate buffer

Column temperature  30~70C

Mobile phase Pump 1 : Buffer solution

Pump 2 : Ninhydrin

Flow rate Pump 1 : 0.35 mL/min
Pump 2 : 0.3 mL/min
Injection volume 10 ul
Reproducibility 1.5 CV
Retection limit 10 pmol
Reaction coil 135°C

temperature range

Channel 1 : UV-570 nm
Channel 1 : UV-440 nm

Photometer
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Table 5. Moisture contents, pH, salinity and sugar contents of Oncorhynchus masou Stock containing various amounts of

tomato
0% 2% 4% 6% 8% 10% F-value
Mo
olsture 99.04+0.06  98.83£0.07  98.81+0.09  98.61£0.09  98.58+0.03  98.56+0.13 174N
contents(%)
pH 6.87+0.12° 6.63£0.07° 6.294+0.03° 5.76+0.04° 5.68+0.07¢ 5.5340.04° 192.88™"
Salinity(%) 0.06:0.00¢ 0.07+0.00° 0.08+0.01° 0.09+0.01° 0.10+0.00® 0.11+0.01° 60.53""
°Brix 0.77+0.06° 1.20+0.10¢ 1.33+0.06% 1.47+0.06° 1.700.10° 2.03+0.15° 63.417"
MeantS.D.
NS Not significant.
" p<0.001.

#7¢ Means in a row by different superscripts are significantly different at 5% significance level by Duncan’s multiple range test.
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Table 6. Hunter’s color value of Oncorhynchus masou Stock containing various amounts of tomato

0% 2% 4% 6% 8% 10% F-value
L 2.23+0.18" 2.41£0.23° 2.47+0.36" 2.60+0.10° 2.65£0.29° 2.800.16" 211.46™
a -0.02+0.01° 0.71+0.02¢ 1.46£0.03° 2.67+0.11° 3.15+0.04° 3.45+0.12° 194.76™
b -0.62+0.09° —0.74+0.05® —0.84+0.04° -1.18+0.14° -1.48+0.10° -1.69+0.09° 63.62""
Mean+S.D.
" p <0.001.

*f Means in a row by different superscripts are significantly different at 5% significance level by Duncan’s multiple range test.
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Table 7. Free sugar contents of Oncorhynchus masou Stock containing various amounts of tomato (g/100 g)
0% 2% 4% 6% 8% 10% F-value

Fractose 0.08+0.00° 0.13+0.00° 0.14+0.00* 0.150.00° 0.20:£0.00° 0.20+0.01° 536.89™
Glucose 0.87+0.02¢ 1.33£0.02° 1.3740.02" 1.41£0.01° 1.8420.03" 1.85+0.04° 681.46™
Sucrose 0.29+0.03° 0.34+0.03° 0.36+0.04° 0.36+0.02° 0.38+0.02° 0.47+0.03° 12.35™
Total sugars 1.24+0.02° 1.80+0.05° 1.87+0.04° 1.92+0.01° 2.42+0.06° 2.52+0.06° 272,517

Mean+S.D.

™ p <0.001.

* Means in a row by different superscripts are significantly different at 5% significance level by Duncan’s multiple range test.
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Table 8. Mineral contents of Oncorhynchus masou Stock containing various amounts of tomato (mg/100 g)
0% 2% 4% 6% 8% 10% F-value
Na 4.860.11° 4.99+0.07° 5.33+0.07° 5.54+0.07° 5.76+0.04 6.09+0.09° 108.16™
Mg 0.73+0.03° 1.14+0.04¢ 1.19+0.01¢ 1.33+0.02° 1.72+0.05° 1.95+0.03° 562.28""
K 13.6620.45 21.1740.35° 22.19+0.56¢ 24.40+0.24° 31.84+0.24° 45.22+0.16" 28.76"
Ca 0.97+0.03¢ 1.21+0.04° 1.32+0.06° 1.40+0.03° 1.6120.02° 1.67+0.03" 160.84™"
Fe 0.82+0.03" 0.90+0.01° 1.12+0.02¢ 1.20+0.01¢ 1.27+0.05° 1.3120.02° 186.18™"
Mean£S.D.
™ p<0.001.

*f Means in a row by different superscripts are significantly different at 5% significance level by Duncan’s multiple range test.
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Table 9. Contents of free amino acids in Oncorhynchus masou Stock containing various amounts of tomato (zL/L)

0% 2% 4% 6% 8% 10% F-value

Threonine 44.3620.59" 70.83+0.17° 88.16+4.46° 783742200 111.16+3.18°  117.70+4.40° 2317
Valine 43.26+1.16° 60.49+1.11° 66.92+1.72¢ 87.19+3.73° 76.92+0.24° 79.26+1.20° 1.06™
Methionine 17.2240.12° 21.20+0.51° 18.32+0.18¢ 33.36£0.47° 21.41£0.21° 19.20+0.19° 1.04™
Isoleucine 37.88+1.54 61.68+3.53° 67.89+3.35¢ 80.17+4.04% 73.67+0.96° 74.44+2.73° 3.88"
Leucine 37.16£0.21¢ 47.66+0.51° 47.65+0.26° 70.26+0.70° 61.9240.34° 61.69+0.53° 230"
Phenylalanine 48.85+0.71° 87.38+1.62¢ 82.4244.13°  102.55+3.68° 95.73+2.49°  119.09+1.96 1.97™
Lysine 112.01£8.49%  108.48+8.46°  175.04+1.25®  215.36+12.18"  173.49£0.36™  204.71+0.84° 5177
Histidine 84.28+0.95°  115.91+2.06°  118.04+1.17"  130.24+4.13°  153.54£0.92°  184.06%1.87" 192
Arginine 1,066.83£11.93* 1,373.40+15.87° 1,664.45£11.37° 1,677.50+8.58" 1,261.31+6.06° 1,758.83+7.81° 208"
Taurine 320.02+14.02°  331.56£9.97°  352.45£626°  458.85+021°  486.15+2.68"  419.19+10.46° 255.99"
Aspartic acid 422.07£10.22"  564.00£0.24°  663.68+2.64°  677.92+11.18°  799.43£17.01°  840.79+3.09" 1717
Serine 88.55+0.74"  189.41+3.06°  252.09+1.37°  177.48£220°  274.85£2.52°  344.96+4.97" 6.46""
Glutamic acid ~ 188.65+2.01°  384.04+4.88"  523.18+2.92°  382.71+4.88  772.86x13.27°  552.63+20.02°  3.07
Glycine 111.1949.63¢  115.75£1.09°  111.84+5.82¢  167.89+6.36°  170.24+3.21°  167.75+1.39° 3.44™
Alanine 224.98+7.49°  283.5246.59°  303.95+6.58"  364.82+1.13°  396.91£545°  457.51%15.13* 2417
Anserine 469.24£9.84°  442.90+12.34°  673.64+18.50°  558.12+11.56™  666.27+11.61°  871.64£22.97°  17.71""
Carnosine 26.44+1.20 21.51+1.34 32.36+1.52 19.42+0.29 21.95+1.45 15.51£1.51 1.92N
Phosphoserine 28.01+0.42° 56.26+5.09° 57.53+1.74° 72.65+3.18" 54.4743.70° 6.24+2.15° 5.28™
Proline 81.95+2.55"  116.94+4.53"  124.21+4.67°  128.39+4.26°  116.96+3.97°  140.96+2.76" 5.64"
Citruline 5.07+0.33° - 5.55+0.32° - - 7.82+0.25*  799.22"
gu’:yrzz‘z:ld 30.98+0.63°  44.15:0.69°  47.5043.89°  59.47+3.76°  29.33+3.03' 39.77+2.05° 1.75™
Cysteine 26.00+0.10° 67.114027°  80.14+0.56° 86.87+1.22"  74.3142.67° 80.7240.50° 4,02
Cystathionine 11.2620.30° 21.58+1.27° 20.50+0.35° 25.97+0.51°  11.63+0.13° 25.49£0.56°  316.82""
Tyrosine 30.2140.14° 49.79+0.95¢ 44.76+1.09° 61.134£0.63°  52.34+0.28° 63.87+1.12*  692.05™
Eufylr‘:‘:?j; 13.6240.14°  15.40:0.44°  11.0740.75°  19.53£0.24° 9.20£0.04"  12.54+0.62%  190.85™"
Eu’?;z‘:(;;d 446242287 154.40£829°  243.44£2.57°  13434x4.58°  336.08%6.13°  384.12+7.47° 6.75""
hydroxylysine 2.79+0.25° - 5.2240.33" - 6.34+0.20° - 23.74"
Ornithine 12.62+0.28 9.15+0.33 12.48+0.18 11.08+0.70 11.45+0.07 16.16+0.18 1.64%
Methylhistidine 5.83£0.35° - - 12.87+0.30° - - 2427
Ethanol amines  13.52+0.19 17.10£0.07° 14.72+0.59° 26.18+0.46° 21.16+0.07° 19.24+0.42°  497.54™
ammonia 142.09+1.94°  237.37+2.40°  268.79+2.71°  270.24+0.71°  293.21+1.12°  306.31£8.00° 76457
B-alanine 17.23+0.33¢ 15.90+0.89" 20.7120.39¢ 29.29+0.24° 26.04+0.07°  27.90£0.79  334.91"
Total 2,808.88+11.03° 5,084.39+22.13Y 6,198.77+36.12° 6,220.23421.12° 6,660.54+18.81° 7,476.33+29.71°  1.05™"

MeantS.D. ™" p<0.001, ™ Not significant.
*T Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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Table 10. Acceptance test results of Gochujang Dressing containing various amounts of Maesil concentrate

0% 2% 4% 6% 8% 10% F-value
Appearnce 3.73+0.54 3.87+0.41 4.06+0.49 4.05+0.64 4.14+0.61 3.68+0.52 117"
Flavor 2.87+0.58" 3.6240.55° 3.98+0.76" 3.8340.48° 4.06+0.53° 3.68+0.74 6.10"™"
Taste 2.33+0.27° 2.90+0.35° 3304049  3294036®  3.54+0.41° 3.21+0.46™ 5.95™
Texture 3.22+0.30" 3.54+0.48°  3.650.35%  3.71+0.42° 3.81+0.66" 3.44+0.41" 1.76™"
Overall quality 2.76£0.32° 3.38+0.28" 3.44£0.55" 3.46+0.54° 3.63+0.36 3.5740.41° 3.86"

Mean+S.D.

™ Not significant.

™ p<0.01, " p<0.001.

Numberical scores were given to the acceptance levels with 1 = ‘dislike extremely’ and 7= ‘like extremely like’.

"¢ Means in a row by different superscripts are significantly different at 5% significance level by Duncan’s multiple range test.

Table 11. Attribute Differance Test results of Oncorhynchus masou Stock containing various amounts of tomato

0% 2% 4% 6% 8% 10% F-value

Color intensity 3.05+0.36¢ 3.2540.33% 3.8540.41%  4.25+0.70° 4.35+0.49° 5.80+0.95° 13.62""
Transparency 4.55+0.48" 4.35+0.52° 4.05+0.56™ 3.90+0.34% 3.45+0.53° 2.40+0.52° 7.02""
Fish off-flavor 5.38+0.91° 5.15+1.03®  4.67+0.99" 4.00+1.07¢ 3.38+1.92° 3.38+0.64° 6.04”
Savory flavor 2.52+0.28" 3.86+0.53" 3.90+0.41 3.90+0.47 4.19+0.45 4.25+0.70° 4.53%
Fish off-taste 4.47+0.43" 3.73+0.87° 3.57+0.70° 3.13+0.56° 3.000.73° 2.93+0.49° 1.83™
Savory taste 3.1540.26 3.50+0.35 3.55+0.46 3.60+0.31 3.80+0.56 3.90+0.48 0.85™
Mouthfeel 2.30+0.35 3.25+0.29 3.30+0.42 3.47+0.53 3.55+0.43 4.00+0.24 117

Mean+S.D.

NS Not significant.

Y p<0.05,  p<0.05, " p<0.001.

Numberical scores were given to the acceptance levels with 1 = ‘extremely weak’ and 7= ‘extremely strong’.
*4 Means in a row by different superscripts are significantly different at 5% significance level by Duncan’s multiple range test.
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