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A Study on the Quality Characteristics of Fish Stock by
Additions of White Wine

Tae—Gu Kang, Soo—Keun Choi‘"l), Hye—Hyun Yoon®

Dept. Butcher Kitchen, The Westin Chosun Seoul
Dept. of Culinary Science and Arts, Kyung Hee University"

Abstract

The present study analyzed the sensory characteristics of fish stock, which is the base of seafood
sauce, such as moisture, ash, pH, mineral, free amino acid and sensory properties according to the
additions of white wine in order to improve its taste and nutrition using its effect on the minerals and
free amino acid of fish bones. As white wine was added more, water and ash contained in fish bones
increased and pH decreased. When 11.5% of white wine was added, minerals such as calcium,
potassium and magnesium showed the highest contents; and when 7.7% of white wine was added,
sodium and phosphorus showed the highest contents. The total amount of free amino acid and general
acceptance were highest when 7.7% of white wine was added. The results of this study as presented
above suggest that 7.7% of white wine is most appropriate in preparing fish stock.

Key word : fish stock, white wine, organic acid, mineral, free amino acids, quality characteristic.
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<Table 1> Formula of fish stock(FS")

Ingredients Amount  %(Including water)
White wine 0(mL) 0.00
Water 3,500(mL) 53.60
Fish bone 2,500(g) 38.28
Onion 250(g) 3.83
Carrot 125(g) 1.91
Leek 50(g) 0.77
Celery 50(g) 0.77
Butter 30(g) 0.46
Garlic 5(g) 0.07
Parsley 3(g) 0.05
Bay leaves 2(g) 0.03
Mushroom stem 10(g) 0.15
White pepper whole 5(g) 0.07

Total 6,530 100.00
Yield 3,000(mL)

Y Fish stock without white wine.

of America 2006)= 3422 Sauce(Peterson 1997),
The sauce bible(Larousse 1993), How to Cook Every-
thing(Bittman 1998), A29] o]23} AA|(HF
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{Table 2> Formulae of fish stock samples by amount of white wine

Fs" FSW1? FSw2” FSw3? FSw4”
Ingredients  Amount . Amount . Amount % Amount % Amount %
(mL) (mL) (mL) (mL) (mL)
White wine 0 0 100 1.5 250 38 500 7.7 750 115
Water 3,500 536 3,400 52.1 3,250 49.8 3,000 459 2,750 421

" Fish stock without white wine, ? Fish stock with 1.5% white wine, % Fish stock with 3.8% white wine,

 Fish stock with 7.7% white wine,

Fish stock with 11.5% white wine.
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(Table 3> ICP condition for mineral determination
in fish stocks

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

Plasma torch Quartz glass torch

Peristaltic pump  Gilson Miniplus 2, Ten Rollers

. Gem Tip Cross-Flow Pneumatic
Nebulizing system .
Nebulizer

Carrier gas 1.1 L/min

Coolant gas 15 L/min
Argon gas .
Plasma argon gas: 15 L/min
flow rate

Auxilaiary argon gas: 0.5 L/min

Nebulizer argon gas: 0.8 L/min

15 g& 38 =7l e) ¥ar 105C HAx7)dA 4
AIZE AZAZ B 550TC %17 313}=(Electric
Muffle Furnace, ADVANTEC TOYO, Japan)oi|A]
207417 ST A2ollA] HPAIR F 3]s}
B AlZo] 6N-HCI 42 mLE o] &3jA7),
1% LaCl; 2.5 mLE 37}8le] 3313 A 82 ¢
23] A7 TS 100 mL volumetricol] 8-&3}
o Alg YAoZ Atk o] AL ICP(Inductively
Coupled Plasma Atomic Emission Spectrometer,
JY 38 PLUS, Jobin Yvon, France)S A3} &
25k ARESE 717] | BEAZAE (Table 3)

2 2o,

Ak 8 HEE mixdt $ A4E2](10,000 rpm,
10 min, 4C)& AA 4S5HE FHst 045 1m
syringe filter2 o3} 3 o] g-Aof tgt f-2] o}
v|=Ake] =4S High Speed Amino Acid Analyzer
(L-8800, HITACHI, Japan)E °]-&3}o] 243}
. B4 2742 (Table 4)9F 2o, ¥F o}y

wakso] B4 el= Fig. )3 2t

{Table 4> Operating condition of HPLC for free
amino acids analysis

Items Condition

Column PF column cation exchange resin

Buffer solution pH 2.2, 0.2 N Lithium citrate buffer

Column temperature  22~99C

Pump 1: Hydroxide

Mobile ph:
obrie phase Pump 2: Ninhydrin

Pump 1: 0.35 mL/min

Fl 1t

ow rate Pump 2: 0.3 mL/min
Injection volume 20 pL
Reproducibility 1.5 CV
Retection limit 3 pmol
Reacti il o

eaction coi 40~145C

temperature range

Channel 1: UV-570 nm
Channel 2: UV-440 nm

Detector
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<Fig. 1> Standard amino acid chromatogram by HPLC.
6. ZE=ZA} {Table 5> Moisture, ash and pH of fish stocks
F79) PSS S By 5 DY amount of white wine
3] FAA 8|S Bgsrd 22904 Moisture() __ AshC%) pH
_ i} - _ - FS? 97.80£0.00"  0.19£0.01°  6.41%0.08"
@k Hieh A 1519 % rhelom sfel SW1¥  97.7320.00°  0.19+0.00°  6.36+0.02
F 730, . X .36+0.02°
S ANSET Wk gae g mdld o b b
. Al W A AL FSW2?  97.64+0.00°  0.20+0.01 6.220.02
Z1 0 AYAPN T = >
gardol EAE 150 m A HES ARESAT pow gr5m0000 02700000 6014002
e = ZEz) B3 0] HyLEIE.o )
(HZ5 5 1993). A BARZAO B/A52 powa®  97.03:001°  027:0000  528:006"
Bl AN, AL st gk ok W Bl SO A pae 85210000 78.80%*%  305.20%%
T, BT 5oE FAENN, V% AR A, Y The value are mean+SD.
3wk 234 7|3 5 E 1053 tis) AA >™9 Legends are referred in Table 2.
- - - "¢ Means with different letters within a column are signi-
St o vz EXo] )5 Nexr) =&
staem, 27 5230l A ?}HL]- 157k =2 ficantly different from each other by Duncan's multiple
TE =2 AFE FES Yo B A range test at p<0.05.
o] EAA )& SPSS WIN 12.0 programS o]-&  **p<0.001.
sl EA4HEY(analysis of variance)¥} Duncan2]
U5 A< H(Duncan's multiple range test)S ©]-8 & S FSW47} 97.73%, 382 FSW3, FSW4
3t AR 7] oS HSSHAth 7F027%= 7P =A YERsaL, 2F AR 7 Y
ARl 2] (p<0.001)E YEFALE pHE WEESF
m Zzot 2 nEt o] H7EES 22} 0%, 1.5%, 3.8%, 7.7%, 11.5%
o] FEZ AXYE W F=7F FoAHA pHe
1. &, 3l&, pH GolA = th2T<l FSolA 64101903, 11.5%
(Table 5)= WETFO] H7lgo] th2 A o NI =F7} H71E FSW4olA 5288 Yeh)

S5e0] S, BB, pHE 24T oItk Are] &

Ao, p<0.001 FE2] Fo12Q) 2pel 7k itk
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Wz o] Hrgro] SU1etl wet 2o &%
Fo 7Pk S Bie, 11.5%] A7
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=]

u:

7Hol A 4.84 mg/100 go. 2 M = g S
=& YE Athp<0.001). ©l= % 41(2002)2]
AN 714k o vlgske] vl &
Fol S A 22 AFS el o
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o2 wjg- 2IE|(Choi 2000), FEF2] Zth
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Gebores 1987), @& A& oFsAzI 024 i
59 e ST s Al
24 9] el E #o8}H(Tsugane 2005),
Z7IA 712 Dl Es o 2y
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FAl Eth Antonios & MacGregor
1995). 3H=9l JUFAF 715(2005)0) <Jshd A
ol Y YEF FEAAHTS 1,500 g, 53%
AAFH T 2,000 ng/d ol3tE AAEIAL =], &
AFoNA YEF S 36.25 ny/100 g~44.52
mg/100 g2 2 Ht} HHE $HT FFL old A
° 2 Uehyith 19 e ool Hls) wlx

{Table 6> Mineral contents of fish stocks by amount of white wine (mg/100 g)
Ca K Mg Na P Total

FS” 2.69+1.41°0 30.26+5.76° 1.910.39° 36.75+0.55 14.60+2.25° 85.13+7.33°

FSW1* 3.52+0.57° 28.44+4.44° 2.1620.34° 36.25+5.56 14.7542.31° 86.20+9.35

Fsw2" 3.07+0.70° 31.95+3.82" 2.23+0.14° 39.2242.99 15.37+0.71% 91.85+1.69"

FSW3” 3.19+0.02° 50.88+0.13" 3.40+0.03° 44.52+2.54 20.09+0.63" 122.07+2.37°

FSw4® 6.38+0.06" 53.54+2.79" 4.84+0.20° 38.56+0.57 18.8940.55™ 122.2142.05°

F-value 7.82% 19.61* 46.20%%* 2.40 5.64* 11.44%

" The value are mean+SD.
> Legends are referred in Table 2.

"¢ Means with different letters within a column are significantly different from each other by Duncan's multiple range

test at p<0.05.
*p<0.05, ***p<0.001.
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g2 FS(130.2 mg/100 g), FSW1(120.9 ng/100
g), FSW2(125.7 mg/100 g), FSW3(148.6 mg/100 g),
FSW4(121.9 ng/100 @)= WX =7 H7VF 7.7%
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{Table 7> Contents of free amino acids in fish stocks by amount of white wine (mg/100 g)
FS” FSW1” FSW2” FSW3* FSW4”
Arginine 12.19 10.7 114 13.6 10.8
Histidine 6.7 5.9 5.9 7.0 5.6
Isoleucine 3.7 33 3.7 43 3.1
Leucine 7.6 7.0 7.7 8.9 6.7 e
Lysine 22.0 19.8 212 252 19.6 o}:]; A
Methionine 43 32 34 4.5 35
Phenylalanine 5.1 4.7 5.1 6.0 4.7
Threonine 45 4.7 4.8 5.5 4.6
Valine 7.8 6.9 7.3 8.6 7.4
Serine 7.4 6.9 7.0 8.0 6.2
Glycine 6.9 6.8 6.8 7.7 5.6
Glutamate 10.4 9.6 9.2 10.6 8.1 g Bk AR
Aspartate 6.6 6.3 6.6 7.7 55 obm| =4t
Alanine 154 14.1 13.9 16.1 12.8
Tyrosine 3.6 32 33 3.9 32
Cystine 0.1 0.0 0.0 0.1 0.4
Pr};line 6.0 7.8 8.4 10.9 14.1 7T
Total 130.2 120.9 125.7 148.6 121.9

" The value are meantSD.
279 Legends are referred in Table 2.



220 =z 8ks| x| Al 153 A 33(2009)

op)i=At, T3 YA BE opr]eihs I nt
o] oppiegto 2 FERSATHATY 2003). T4

AR F 7)ot F B oSy | |

sine, arginine, leucine, valine, histidine, phenylala- 12 i

nineo] AEHAE, 92 AUPeIN ¥HH7] | | d—n ’_IH 'Iﬂ ’_Iﬂ
A& lysined] o] FiF o g g A & 2l

719] ojdo|9} 3)E7]9] Skxjol| Al D= ofm]| =4t 9 s o

- Fs FSwa FS w4

maspartate mglutamate Cserine Dalanine

ng/i00g

) o} 01% i otidi o A] AT}
—?: 24 3l arginine, histidine < 143 <Fig. 3> Contents of main flavor enhancing free
S hya P o) [e] o

gHrE] AT B opvliedl SFEE lysine,  amino acids in fish stocks by amount of white wine.
arginine, leucine 2.2 Bkl (Fig. 2>} 2t}

4 ofu ek F kS Ul FS(78.3 mg glutamate, serine =08 %A YEo ™ (Fig.
/100 g)oll Blste] MIX = Hylto| e FSW3  3)3 2t} uhd 5t AJRo] olu|ioate] & 3

(83.6 mg/100 g)ollA =A Uetth = hET FS(50.3 mg/100 g)oll B8] FSW3(54 mg/
ahd gt 9] obm] =ik alanine, glutamate, 100 g)7} 7P Bith 22y AEE Fe vHE
serine, aspartate®] HEF A=, TS alanine, o]EE o}mizito] A §4=2] mhol] ofW gk
S FEAlE Yo 2 F o AFslior & HAlE A
- s49th

4. ZSHAL
T HArMES 2eld AN S0 A
h 2 BAREA oA B4 =9 A= (Table 8)
. Flﬂ dﬂ Flﬂ 3 2ok A S5e] nE WAle) s B
0 gEoA= FS 9.10, FSW3 6.77, FSW4 5.899]
TOoF My TIo] HriEke] PoldrE AddH
it o sk by vt o vt e TR WAL oD gt 2 4

' 57 fFolgE ApolE UERITHp<0.05).

{Table 8> QDA results of fish stocks by amount of white wine

Fishy smell Sour taste Savory taste Fishy taste Gray color Transparency

FS” 9.10+£3.21%" 4.77+2.39° 7.39+3.21 9.09+2.53" 7.11£3.45° 10.59+1.98"
FSW1” 7.9442 45% 4.9742.59" 6.79+2.80 8.24+2.09® 7.3942.35° 8.1122.10°

Fsw2" 7.63+2.68™ 5.62+2.15% 7.424330 7.67+2.58" 8.70+1.96" 8.88+2.39%
FSW3” 6.77+2.83° 6.85+2.44™ 8.07+2.53 7.06+2.07° 7.67+2.70° 8.2542.39"
FSW4° 5.89+3.29° 8.45+3.30" 7.46+3.09 6.61+2.49° 4994337 3.813.29°
F-value 2.613% 5.183%* 0.320 2.555% 3.470% 15.533%%+

D The value are mean+SD.

279 Legends are referred in Table 2.

"¢ Means with different letters within a column are significantly different from each other by Duncan's multiple range
test at p<0.05.

*p<0.05, **p<0.01, ***p<0.001.
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{Table 9> The acceptance of fish stocks by amount of white wine in QDA

Smell Taste Color Overall acceptability
FS” 6.56+2.80 6.22+2.01"° 6.79+2.77° 6.57+2.16°
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F-value 2.088 2.555% 4.411%* 2.651%*

Y The value are meantSD.
> Legends are referred in Table 2.

*7° Means with different letters within a column are significantly different from each other by Duncan's multiple range

test at p<0.05.
*p<0.05, **p<0.01.
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