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Quality Characteristics of Cod Bone Stock Containing Various
Amounts of Tomatoes
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Abstract

This study was performed to develop cod bone stock using various nutritional elements in cod bone with
the addition of various amounts of tomatoes (2% 4%, 6% and 8%y). Moisture contents, pH, L value and Na
contents decreased, while the salinity, sugar contents, a value, b value and Mg, K, Ca, Fe contents increased
with increased rates of tomatoes. Fourteen types of free amino acid were detected, and stock containing 6%
of tomato addition had the highest free amino acid content. In the test on different attributes, tomato content
significantly affected the properties of the stock including color intensity, savory flavor, tomato flavor, tomato
taste, savory taste and after taste. In the acceptance test, 6% of tomato addition was preferred for appearance,
flavor, taste, texture and overall quality. Consequently, the optimal tomato content for maximizing the overall

quality of cod bone stock was 6%
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T-5 Farste] Fate e A RldE-S AX Alxs)
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Yol AshiA Ags ARSIt

3. EO0iE &7t CH T
g, = 3 pH

EnfEe] 7S gelete] Az ol &
T RS 2 W2 A 7 (Moisture
analyzer, MB-45, Ohaus, Switzerland)S A8}
439 on, drv gxd JE=A(ATAGO
PAL-3, Japan)E AH&-3te] S35tk A
A" AE=A(ATAGO PAL-03S, Japan)S AFS-3}
of Z431H o™ pHE pH meter(F-51, HORIBA
Navily pH.)E ©]-&3lth B A3 33] vhE
st 1 Figks ekt

[ AH =
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EnfES] H7ERS gelste] Az o &
o] MEZ=AL petri dish(35x10 mm)ol Fo}
color meter(JC-801, Color Techno Corporation,
Japan)E ARESte] 33 WHE SA St L(BE,
lightness), a(Z*1%, redness), b(Z %=, yellow-
ness) &S] Hoaks 7otk o] W AREH EF

{Table 1> Formulas for cod bone stock containing various amounts of tomatoes

Ingredients(g) Samples
Con S1(2%) S2(4%) S3(6%) S4(8%)
Cod bone 1,500 1,500 1,500 1,500 1,500
Onion 180 180 180 180 180
Turnip 60 60 60 60 60
Celery 60 60 60 60 60
Sea tangle 20 20 20 20 20
Fresh cold water 2,000 1,960 1,920 1,880 1,840
Tomato 0 40 80 120 160
Yield 3820 3820 3820 3820 3820

Con : Water 2,000 g, tomato 0 g
S1 : Water 1,960 g, tomato 40 g
S2 : Water 1,920 g, tomato 80 g
S3 : Water 1,880 g, tomato 120 g
S4 : Water 1,840 g, tomato 160 g
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{Table 2> ICP conditions for mineral determination in brown stocks

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

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
Auxilaiary argon gas : 0.5 L/min
Nebulizer argon gas : 0.8 L/min

W} ZEe Lgho] 93.73, agko] -1.16, bgko] 1.4309]
ATt

5 F7|d 24

i S0 F712 £48 98] A= 15 ¢
< 33k =rhell ¥ar 105T Ax7]eA Az
AR B 550°C 27] S]3kz el 20417 31314
Atk A2oA WEA F 3stE A8
6N-HCI 4.2 mLE ¥ §3§4171aL, 1% LaCl; 2.5

£ H7teto F3ek A8 E 8] &aAlRl
T2 100 mL volumetric flaskell F-83}] A8 A
Ao YT o] AL ICP(Inductively coupled
plasma atomic emission spectrometer)S A8
A8k ARSRE 7171 B 24 22332 <Table 2>
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EvtES] 7l GEste] Alxg diotm &
Foll thgk opr|ieit £42 AR 1 goll S/ 4
mLE ¥l FE3] ofr|ietto] EEHES &
5 3 1415-2](10,000 rpm, 10 min, 4C)2 AA
WS FH3I 0.45 ym syringe filterZ o337} &
o] -§-llof] th3t fFEjotn|=4ke] 5785 High speed
amino acid analyzer(HPLC, L-8800, HITACHI,
Japan)S ©o]-&3ste] EAEITE 4 2He

<Table 3>} Zt}.

1) SEAO[HAL
ErtE Arhde gelste] Alxd oo S

{Table 3> Analysis of the operating condition of HPLC for free amino acids

Items

Condition

Column
Buffer solution
Column temperature

Mobile phase

Flow rate

Injection volume

Reproducibility

Retection limit
Temperature range of reaction of oil

Detector

PF column cation exchange resin
pH 2.2, 0.2N Lithium / citrate buffer
30~70C
Pump 1 : Buffer solution
Pump 2 : Ninhydrin
Pump 1 : 0.35 mL/min,
Pump 2 : 0.3 mL/min
20 uL
1.5 CV
10p mol
135C
Channel 1 : UV-570 nm
Channel 2 : UV-440 nm
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To Ee AL 33 v SAsto d3E
SPSS 18.02 o]&3td E4tAt A& 3t
o4 AL one-way ANOVAS  ©]-83},
p<0.05 F==ollA Y97 (Duncan’ s multi-
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skt

1. 8 oz
EvtES S © o}O# Az t=mm =
Fo FE 9%, 9% pHE =A% A=
<Table 4>°l e vle} Ao}, BEvlEE 78}
A B2 HETY T/ TS 96.42%0]30H,
Z71eFo] 2%%] S1-2 96.62%, 7o) 4%921 S2
B 96.32%, H7FFO]l 6%2 S39 FEShEo
96.04%, 7o) 8%9] S4+ 95.78% = EU}E«]

A7Vgel 7S t7sY 8 S
9 (p<0.001)0.2 HolHt) o= EvfES] &7

{Table 4> Moisture contents, sugar contents, salinity and pH of cod bone stock containing various amounts

of tomatoes
o Samples Con sl $2 $3 S4 F-value
Moisture contents(%) ~ 96.42+0.12  96.62+0.10°  96.32+0.03°  96.04+0.25°  95.78+0.01°  18.96
* Brix 3.87+0.06% 3.97+0.06° 4.00+0.00° 4.37+0.06° 4.5040.00°  114.50""
Salinity(%) 0.49+0.01° 0.50+0.00°  0.51+0.01°  0.51£0.00°  0.51+0.01° 9.67"
pH 6.64+0.01° 6.57+0.01° 6.45+0.01° 6.39:0.02° 6.28+0.01°  720.85
Refer to <Table 1>
Mean+S.D. ** p<0.01 *** p<0.001

abede

Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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2. AI-Il:

EvtES] M-S delste] Alxg ditm &
T e SAHAIE <Table 5>9F 23t HE
E UeE Lt ErtEZF 37HEA] 42 tix
o] 22392 7P %L, EvLES] U] &

7VEE HETl 23 (p<0.001) 0.2 SobRth
o|¢} W agty} bat> EnES] HIlEo] 5
7VEE F9 2 (p<0.01) 2.2 FoHEH, ©]
Woo HM(2010)%] S S5 A= A| EvfES] H
7o)l S7FETE a, bato] Eokdtke ®Bals
A= AR, EntE Hrldgo] SUIETE

fr o

2o glzHe] 2712 AT AT} =
o} Aoz Ame
3. 27|

Entge] HrleRs delste] Az gl &
T 5714 4 7%4~ <Table 6>3} 2t} F-7]

A F Nad] g2 A8 bl 793 (p<0.001)<]
2ol & eI 1 EnlE H7lEo] W =3
e Ak Ho|A| g9t Kang TG et al.(2009)
o] Mix e AVRS gEsh ST A5l
T f7libe] RS MEEFE YRS W o B
< Nao] &5 Aolgte o3 g2 7l

O oudt 355 YeEhA] F3td Aoz 7
Fol f714to] obd th& aglel gk Aozt A
F9 Mg 2 375 ~ 591 mg/ 100 g2
ErpEe] bl VS 425 (p<0.001)
° 2 Fopxth K& 7% dafjde] FIAS
Astar AR o] dAE =S FAAA AL G7

o

{Table 5> Hunter’s color value of cod bone stock containing various amounts of tomatoes

Sample L a b
Con 22.39+0.13° -3.11+0.24° -0.90+0.17°
Sl 19.52+0.20° -2.5240.23" -1.12+0.18°
S2 16.21+0.04° 2.510.37° -0.39+0.12°
S3 15.07+£0.07° -1.77+0.36" 0.0120.13°
S4 14.92+0.13° -1.57+0.49" 0.44+0.17°
F-value 2049.45 9.44” 51717
Refer to <Table 1>
MeantS.D  ** p<0.01  *** p<0.001

abed

Means in column by different superscripts are significantly different at 5% significance level by Duncan’s multiple range test.
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{Table 6> Mineral contents of cod bone stock containing various amounts of tomatoes (mg/ 100 @)
Sample Na Mg K Ca Fe Total
Con 92.65+0.28" 3.75+0.05° 91.77+0.88° 2.61£0.04° 0.052+0.00° 190.57°
S1 83.69+0.15° 3.96:0.03¢ 94.01£0.28° 2.70+0.03° 0.065+0.00° 184.34°
S2 84.62+0.28" 5.24+0.05° 100.99+0.41° 3.31+0.02° 0.074+0.00"™ 194.31¢
S3 78.66£0.57° 5.51+0.08" 111.14+0.69" 3.35+0.03° 0.077+0.00° 199.11°
S4 81.38+0.51° 5.91+0.14° 112.00£0.59" 3.860.14° 0.0720.00° 203.53
F-value 54559 589.62° 95838 23150 134.15" 209.61°
Refer to <Table 1>
Mean+S.D *k p <0.001

Means in a column by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.

#Hofshs F7] AR ZXAS 5 1996), HIE FTbEo] SIS Fe R S718H
5o $220 EntE Hrlgko] Z7hEA £ B dAF79lo] o2 R} ErfES Hrte A

O (p<0.001) 0.2 olx H7lEko] 8% ¢ F F71E AEHES S1 < Con < 82 < 83 <

S47} 112.00 mg/LE 7P =9th Cad vl 4 02 EntE 3yl oE a1 »e 33
vls, 253 "RRVIRAE EntEY Hrlege] & & Ho|A] &%l o] Lee & Lee(2009)] 4]
7VrE 8EF0] Y3 (p<0.00) o2 AR Wl FIAE Hrlete] 71Ed A3 F71E Y
o, EnfES H7HA &2t 850l &%) STkt 2ol Afol7t ATk
71 Stk Fed EVES H7FehA] &8
o] 7P wskon, A7 6% S37F 7oA
(p<0. 001)S. &2 7 = SRS Vel Ak
ofo]] ErlE 7S gdElsle] AX3 S(Kim  F9] fElohr]i=2Kfree amino acid)S & 1459]
KB et al. 2012)9] Fe 32 0.82~1.31Z mg/100  AE= A3, 1 AF= <Table 7> 2T} F
go & B Ao g7 S5 T Bt E & Con(1,394.40 pL/L), SI(1,401.10  pL/L),

4 2| ool A
ErlEe] 7S delsle] #|Z23k Ul &

{Table 7> Free amino acid contents of cod bone

stock various amounts of tomatoes

(uL/L)
Free amino acids Con S1 S2 S3 S4 F-value
Leucine 97.20+0.30°  96.25+0.45°  97.15%025°  97.05%0.05°  96.45+0.05° 8.00"
Threonine 98.55£0.05™  99.05£0.15°  98.90£0.10™  98.75£0.05°  98.30+£0.40° 6.59"
Phenylalanine 90.70+1.90°  94.95+0.75"  93.40+3.00°  95.40+1.30" 95.30+2.40° 287
Valine 106.25£0.05°  107.90£0.30°  109.05+0.65°  110.35£0.05°  110.70£0.20°  89.97
Lysine 98.600.00 98.65+0.15 98.700.10 98.40+0.10 98.65+0.75 0.34"
Histidine 75.8542.95°  72.8020.10°  76.60£0.60°  78.05£0.65°  82.30+0.90 17.56""
Arginine 98.10+0.10®  98.35+0.15°  97.85£0.05°  98.40+0.10"  97.90+0.30° 7.03"
Aspartic acid 103.65£0.25°  107.00£0.50°  106.25+0.05°  107.65+0.55"  107.00£0.00°  59.68
Serine 98.65+0.15°  98.40£0.30°  99.05:0.05>  99.30£0.00°  98.45+0.35° 9.68"
Glutamic acid 111.5540.15°  111.55£0.35°  112.40+0.10°  112.45+0.05"  112.25+0.05"  19.27
Glycine 100.00£0.40"  99.50+0.10®  99.25+0.15°  99.95£0.05°  99.90+0.70™ 237
Alanine 112.25£0.05°  111.65+0.25°  111.00+0.20°  111.20+0.00°  110.85+0.15°  37.85"
Tyrosine 97.65+1.05 97.85+0.15 98.5042.40 98.15+0.15 97.50+0.20 0.35"
Cystine 105.40+1.90°  107.20+1.30™  108.80+0.90°  109.00+1.40°  107.85+1.25% 329"
Total amino acid 1,394.40 1,401.10 1,406.90 1,414.10 1,413.40
Refer to <Table 1>
MeantS.D.  * p<0.05 ** p<0.01 *** p<0.001 N.S : no signification

abcd Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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S2(1,406.90 pL/L), S3(1,414.10 pL/L), S4(1,413.40
uL/L)E S37} S471 71 wo] AZH Tk

L opiAhE Q1A Well A A=A o
A o] e Aol glojMe <t He= & 28
gk opH|iAko 2 HEEA] AF 0 2 HE FF Hho}
o}t EE T 1997). ERtES s 7w &
FAAA F=3 D5 olH| =k leucine, threo-
nine, phenylalanine, valine, lysine®]%131, A377]
ol 35719 SAtol|A & B F EF of
v =2kl histidine, arginine™= =% ATt Ev}
E ZMl dig B ohvxghe] A=
Con(665.25 uL/L), S1(667.95 uL/L), S2(671.65
WL/L), S3(676.40 uL/L), S4(679.60 uL/L)= En}
E9] H7teFo] F7lehd Borotn|ieike) e
Z7Vstaey. E3) S39F S49] leucine, threonine,
phenylalanine, valine, lysine®] 8-&%2 H|S:gH
Fe Btk

EntE 7S 2eld it Sl el
F+d3}= aspartic acid, serine, glutamic acid, gly-

T =
fe3]

e

0Ol

cine, alanine, tyrosine®| #4] H At} 53] gly-
cine?} alanine> TS U= ofw|=4ko| ™ (Park
& Lee 1995), glutamic acid= BhdaHe e AR
o8 59 gt S FHLee IM er dl.
2000). uhdst opH|:=Ak2 Con(623.75 pL/L),
S1(625.95 uL/L), S2(626.45 pL/L) S3(628.70
uL/L, S4(625.95 pL/L)E EntEe] FHrlako] =
7V tizTol] Hlsl shdst ofm] it Aol

T Eskou BErfeS H71eE Al S FlM=
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{Table 8> Difference test results of cod bone stock containing various amounts of tomatoes

Sample Con S1 S2 S3 S4 F-value
Color intensity 2.30+0.17¢ 2.95+0.14° 4.15+0.37° 5.35+0.67° 6.35+0.81° 7060
Transparency 5.55+1.43" 5.10£0.97° 3.75+0.85° 3.15£0.67° 2.10+0.79° 4174
Fishy flavor 5.05+1.32° 4.65+1.23a° 3.95+0.89" 3.85+0.57™ 3.15+0.35° 6.60""
Savory flavor 3.45+1.76° 3.75+0.41" 4.50+0.83% 4.85+0.88" 5.20+1.20° 6.79""
Tomato flavor 1.40+0.25° 1.80+0.89° 2.95+0.05° 4.05+0.36" 4.80+0.54" 31197
Tomato taste 1.40+0.76° 2.00+0.97° 3.90+1.02° 5.05+1.28" 5.75+1.68" 4847
Fishy taste 5.35+1.53" 4.90+1.21% 4.15+0.88™ 3.75+0.29% 3.15+0.46° 9.26""
Savory taste 3.25+0.45° 3.45+0.23" 4.55+0.89° 5.10+1.02° 5.10+1.41° 11.46""
After taste 3.55+0.50° 3.75+0.29° 4.65+0.81° 5.30+0.98° 6.05+1.05" 1654
Refer to <Table 1>
MeantS.D  *** p<0.001
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Means in row by different superscripts are significantly different at 5% significance level by Duncan’s multiple range test.
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{Table 9> Acceptance test results of cod bone stock containing various amounts of tomatoes

Sample Appearance Flavor Taste Texture Overall quality
Con 4.22+1.40™ 3.66+0.17° 3.12+0.24° 3.86+0.23° 3.34+1.14°
S1 4.4241.13° 3.90+0.95° 3.66£0.21° 4.08+0.92b° 3.74+1.01°
S2 4.42+1.18° 4.68+0.13° 4.4620.16" 4.46£0.99™ 4.64+1.24°
S3 5.15+0.93" 4.9241.14° 5.08+1.10° 4.74+1.03" 530+1.11°
S4 3.80+1.18° 4.460.36° 3.20+0.37% 3.68+0.04° 3.48+0.13°
F-value .80 1045 2404 8.59" 2777
Refer to <Table 1>
Mean+S.D *** p <0.001
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Means in a column by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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