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Quality Characteristics of Fried Fish Paste Added with
Ethanol Extract of Onion

Yang-Kyun Park”, Hyun-Ju Kim' and Myung-Hee Kim®
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Abstract

The effects of ethanol extract of onion (EEQO) on the quality of fried fish paste were investigated. EEO was
added at 0, 1, 3 and 5% level. Quality attributes including moisture content, pH, acid value, TBA value, volatile
basic nitrogen, color value, viable cell count and sensory evaluation were analyzed. Moisture content was not
changed by addition of EEO. Increasing the amount of EEO, pH, acid value and TBA value of fried fish paste
tended to decreased but volatile basic nitrogen increased. L-value was decreased and a-value and b-value were
increased by addition of EEQ. Viable cell count was decreased by addition of EEO. In sensory evaluation, the
higher amount of EEO obtained higher favorite score in flavor and taste, and 3% EEO had the best score in
overall acceptance. These results suggest that EEO can be applied to fried fish paste for the purpose of high

quality and functionality.
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B Aol ARS8 oFFh= 20021 o) EHE o] 0°Cell A A A
Zal AF3 FE FuE A FdALnd szl
Jale] ALgat et o F Azl AFEE AL (F)YAak
ZA FNA A27 27| F(ZHAA 91.8%, D-EH]E 8%,
23qlatbd 0.2%)% ol43t o, 7le FARR AR
FAIE) AAQEMFAFE), 22 H A 2 (potassium sor-
bate, Duksan pure chemical, Korea), ¢ - E# 9 Z(DL- o -
tocopherol, Junsei chemical, Japan)-& ©] 8319129 7§
2 AA dFEFAEGADE A8

tnt ofElg FEE9| M=

A ok} 1 kgS 2~3 mm FA 2 &efol~ &
A 16417 5t 9F AFAA 884 g Az ¢S Ayt
AzekaZ ZAE A3 5 50 mesh A5 F343 22
A g 50 goll Az F) 20 70% ol §2-& s}t
80°C & Ayol|A} 24| 2159t 23] ul ¥ 2£3 & 719} o3}
B E o] 23te] ettt JAS HAANZEZLE A}
FE58te] 4°CollA] AR AEHA A
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Table 12] v 3u] o] wpaba] Al 23tich. W5 BoE 224k
271 EL 5% F €387 (Kitchen Aid K55S, USA)E ©]
£3to] 1dAR AAsIGch 2 F 10949 2435 e g
ZAA 371 EE AR SEAM 5% AR A A, 2284

o] %59 pH £A4 -2 A& 10 gl S7F5 100 mLE 713k
FAZA ) F o 735le] o} ] pHE pH meter(Orion 420
A, USA)E AHg3te] 33t a, 82 AR 5g2 A%t
AOCACH (22)° ¢l3le] FA 34}
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3 AT} o sg E5(2:1) 100 mLE Hol &A1 F
AlEzdegde xAdez o2 F40] 3027 A 45E o
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20 goll 20% tricholroacetic acid(in 2 M phosphoric acid)
50 mLE 7}8}9 Ultra Turrax(T25 S1, Germany )= ©]-£3}
o] 14,000 rpmeilA 37k A3 & FH/58 7184 100
mLZ 743 t}§ Whatman No. 1 S 3] & o] -3} of 3}
slaich. o3 o} 5 mlel 5 mM 2-thiobarbituric acid(TBA) %
o} 5 mLE 7}3le] E5FF F el A 15417 B 7 o),
23333 = A (UV/VIS spectrophotometer, Jasco, Japan)S ©}
4319 530 nmoll X FF=F A3t
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Do EE Ahshda HEA TEAADANRTE SR A o we @ A9 001 N BrOSE 002N HSOE
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o) Boll FAske] AW SAT 2 F 170°C 71 FolA 13 30 M =3
27 870 & Yzhste] = suel| EAste] 20°C 7)ol B o] 2] M= 4 2}A (Minolta CR-200, Japan)Z A3}
Table 1. Formula for the manufacturing fried fish paste containing ethanol extract of onion (%)
Material Control 1% EEO" 3% EEO 5% EEO Tocopherol
Fish paste 59.67 59.67 59.67 59.67 59.67
Starch 15 15 15 15 15
Sodium chloride 14 14 1.4 1.4 14
D-Sorbitol 5.2 5.2 52 52 5.2
Polyphosphate 0.13 0.13 0.13 0.13 0.13
Potassium sorbate 0.1 0.1 0.1 0.1 0.1
Ethanol extract of onion - 1 3 5 -
Tocopherol - - - - 0.1
Water 185 175 155 135 184

YEach number in front of EEQ means the added amount % of ethanol extract of onion extracts in fried fish paste. EEO is the

abbreviation of ethanol extract of onion.
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Table 29} 2t} AZ Fad 58 ¢F F2 34.96%~
36.59%¢ll A A& 59 A = 33.18% ~34.83%% k7t 7HAashed
21} o159} 2F Y A7) 3ol mE F2)3 Q) Aol no)
2l skt
5t FEE-E AN o] 59 A F pHe) W3+ Table
33} 2} Al Z 3 o 59| pHe 279 E39 & HsM+
ol 4] Z+7t pH 7.28, pH 7.3501%l 32, &=t FE5E H7HTE4
ASE 2T 239 E Hr17Y pHE Y 2 pH 7.16~
pH 7.2401% o.v, o5} 55 Hrlefo] 4445 pHe ¥
At Woo 5(27)& o5 A& A] pH7} &4 o] & <4 3-& v]H|
™ pH 65~7.0 Ake] oA 714 <f 53 HH A& vehdick
st = o)l whad ot F5F 7179 pHL 2ol
v 3] Golxl & o 5] 227 9lo] A vl jF upek e
2 A48 oz ARt AA7|3E F o152 pH ¥ 3=
A7 03 18] Atelel pH FHaFo] 71 zl.ov, A% 29
o] ¥ 2+ 9vrgk pH 45 vrehll ). Jo 5(28)2 H A
o] 52 20°Col A A% o o] F2] pHE AZ3d pH 6.844)
A A A 597 pH 6582 7+Aslgdcty Buslgd ). Sasa-
yama 5(29)2 o] 52] A4 & pH Zax A& Ak A
Fol atzlEo] AR FeiAate] Q¢S B S Qo
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Table 2. Changes in moisture content of fried fish paste containing ethanol extract of onion (%)
1)

}ys%mﬁ’les Control 1% EEO 39 EEO 5% EEO Tocapherol
0 34.96+1.19 36.04%1.75 36.59+0.94 35.88+0.76 35.55+1.20
1 3498+113 34.37+0.26 35.131£0.46 3527+1.12 34.31+0.83
2 35.34+3.14 34.42 2058 35,14+1.64 34.72+1.38 34.05+1.56
3 35.03+0.13 34.97+0.04 34.99+0.44 34.24+1.01 3417059
4 35.18+0.34 34.66+0.01 34.30£1.80 34.87+0.71 34.94+0.24
5 34.18+052 34.76+1.43 34.25+2.02 34.83+1.01 33.95+1.25

"See Table 1.

Table 3. Changes in pH of fried fish paste containing ethanol extract of onion

1

}ys%mples Control 1% EEO 3% EEO 5% EEO Tocopherol
0 27 08+0.02 D7.24+0.00° E721£001° D716+0.01° ©735+0.01°
1 %6.75£0.01° ©673+0.01° D6.69+0.01 %6.64+0.00° B6.8240.007
2 506.73+0.01° B6.68+0.00" %6.63+0,01° B6.59+0.01° 46.75£0.01°
3 ABCg 72+0.01¢ B6.67+0.01° %6.63%0.01° 46,58 +0.00° A6.74+0.01°
4 ABg 71+0.01° 46.65+0.01° B5.61+0.01° 4657+0.01° 26.73£0.01°
5 46.69+0.01° 46.65+0.07™ 4659+ 0.01° A6.57£0.00° 2671 £0.06°

DSee Table 1.

PValues with different superscripts in the same column are significantly different (p<0.05) by Duncan’s multiple range test.
PValues with different superscripts in the same row are significantly different (p<0.05) by Duncan’s multiple range test.
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o] & Vet A] gtovt A 3dA = EZAE HoH
TBAZ}I7} 0.189% o}& A 852 TBA} 0.225~0.242¢)] B}
stod o H o B goprh. A 59 A ¢} 52 TBAZI= EX
92 A7} E<5% oFyl 22 A 7}7<3% ky} 222 35}
F<1% 4 F2F AU ET 22 AP &5 F
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?94 AS BEZAE ARG AP sl E7-3

I v ¥& TBAZFE vrebl o) Leed} Lee(14)= 55
xialﬂ W5 25019 A A Adel nlxl= o el A 29
FE AT 657 T A7l W Abrle] Wl
frejAal 2ol & L}EHHXI wkod, AR A 77kt =
ol vlE e AZEE veblisicka shch w3 4
Hele A7ke AA 237 A= 05% EREHE AR
t} F9to} AA 45 6Fol = EZHE e FHo} U
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Table 6& F3 2555 A7 o159 A& 713k o}

E 3A 47| A 4 gheke] wshE 24T 2 o)t} o} 59
A A1 A FEE AY Z7) o= 5.274~6.137 mg%
2 o] B8] FRHo| i Aol F vehi A ggkrh A 24 A
YEl= 5% % 28 Hrbre EFAE AU a4
A7 - & FaFo] 279 1% 2 3% &9 F=2F H7HEY
A @7)A A geknc) £o18)7] Al zbste] A2 5 7t

Table 4. Changes in acid value of fried fish paste containing ethanol extract of onion

13
M Control 19 EEO 3% EEO 5% EEO Tocopherol
0 220,752+ 0.016 40.752 +0.008° 40,702 +0.000° A0.645+0.004° 40.510+0.008"
1 AB().858 £ 0.008° 40,766 +0.028° AB0 758 0.004™ 20687+0.012° 20541 £0.012°
2 B0 864+0.032° 40.803+0.032™ AB(.822+0.052% 40.755+0.004™ 20,687 +0.043°
3 ABp 884+ 0.020° AB0.850 +0.036™ 2B 898 +0.020° 40,822 +0.004° 50.862 20.004
4 50.977+0.008° 50.929+0.012° 50.887+0.016° £0.853+0.008" $0.954+0.119"
5 ©1.755+0.178" €1.656+0.080° “1572+0.119° B1.123+0.198 €1.404+0.119®
USee Table 1.

PValues with different superscripts in the same column are significantly different (p<0.05) by Duncan’s multiple range test.
FValues with different superscripts in the same row are significantly different (p<0.05) by Duncan’s multiple range test.

Table 5. Changes in TBA value of fried fish paste containing ethanol extract of onion

1

N Control 1% EEO 3% EEO 5% EEO Tocopherol
0 A2 140+ 0.014% 40.158 +0.025" 40.1480.011° 40.156+0.022° 40.156+0.015
1 50.174=0.004° 40.156 +0.022° 40.145+0.002° AB0.176+0.018" £0.168+0.025°
2 €0.198£0.002% 40.201 £0.017° 40.169+0.018" 40.174=0.003" £0.182+0.007°
3 P0.225+0.004° £0.242+0.010° 50.226+0.004 50.228+0.001° 40.189+0.003°
4 £0.327+0.005° 80,340+ 0.010° Bo.272£0.010° ©0.283+0.018° B0.227 +0.005°
5 F0.745+0.004° ©0.598+0.020° €0.478 £0.007° P0.395+0.022° B0.253+0.011°

USee Table 1.

2Values with different superscripts in the same column are significantly different (p<0.05) by Duncan’s multiple range test.
3Values with different superscripts in the same row are significantly different (p<0.05) by Duncan’s multiple range test.
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Table 6. Changes in volatile basic nitrogen content of fried fish paste containing ethanol extract of onion (mg%)
i D
Dayss'imples Control 1% EEO 396 EEO 5% EEO Tocopherol

0 425 611£0.001 A5 974+0.476° A5.611+0.001° 45,891 +0.396 45.891 +0.396

1 A5723+0.158° 45611 £0.001° 45,661 £0.071° 46.137£0.050° ABG 049 +0.794°

2 A5753+0.186 A5.651 £0.085 A5.723+0.158" ABg 384+0.158" APG.284+0,158"

3 45,891 = 0.396" 45753 £0.158° 45.891 +0.396 BC6.850+1.343° ABg 789+0.080°

4 A6.041 +0.364° 45.891 +0.396° ABG 083 +0.238% 57 013+£0.396° BC7 016+0.408"

5 46.224+0.158° 46.172 £0.793° B6.484+0.158% C7.474+0.255> £7.855+0.275°
USee Table 1.

DValues with different superscripts in the same column are significantly different (p<0.05) by Duncan’s multiple range test.
MValues with different superscripts in the same row are significantly different (p<0.05) by Duncan’s multiple range test.

A 2hE 73 %E e ek A 5 A 5% 3t FEE AL
T-oF BZE A 84 A7) e A 7474
o} 7.855 mg% 2 HET9} 1% U 3% 43 FE2E HA7+5
o} Fpargd 97)" A 89 6.172~6.484 mg% R oh E3kTh 5%
43 FEE A EFHE A7 A7Ee TBAZEY
F7 QAo = 7 B elgl ot A Ar1Ad e F
7b A Aol = B3 o) 2] Fetdeth 22 A A7) Zbe) wE
A dr1d s R Srbe 22 @t Jo F(28) %= F
el Ee] AAF Al Al o 71 A A dhapo] Az 24 mg
%6l A% 5dA 74 mg% 2 TrH kA Basted i
F7HEE ek A 714 el 9@ A Fe A
& Brbe A E) F5ol wat Atelrt AR R ol &2 A9
30 mgies A9 27PN R Hed(34) & A¥e] 2
= o]o 7)F3lo] H of gFAE) 54 AR A}

r_>.:r

>

i}

4

T
i} Table 73} 72}, off

%

FE2¢ BN %o 4EE

4o

Table 7. Changes in color value of fried fish paste containing
ethanol extract of onion

S os” Color value
amples L a b
Control 67.301092° -2.17+0.16% 6.70+0.48"
1% EEO 64.25+284° -151+011°  13.72+0.96°
3% EEO 59.72+1.79" 0.14t121°  1845+260°
5% EEO 54.48+2.18 470052  25.64+0.48
Tocopherol 63.92+160° -1.77x0.11° 6.56*0.417
USee Tabie 1.

“values with different superscripts in the same column are sig -
nificantly different at p<0.05 by Duncan’s multiple range test.

£+ 27t | (Lzhr) 67.30,
st = (hzh) 7} +6.70, +6.56

Ze A E Aol A%
63.92, A M= (a7} -2.17, -1.77,

oz 2aein). 1eiv} oot 228 HLTEEY A4S 4
22% Arbo] /24T L3he Pasts 43, agtsh
bEe Eohehe A e hello] B8 3 4 3]

ot o]zl A3 HolMAUT), T et A((B), B
71k o] Fell A = uls2algl e, o) 22 H7)
| okt FEEo hE AR oS DA g A

2 et Aoz Azde

) F2ES A 7}@ o] 5-9] 44 ¥isl= Table 83}
Zt} o] 89 27] F AlFSE 1x10°~3.2X10° CFU/mL
Arglon, A7) 7ke] A=l wet Alde A FA1H
Ak YubH o2 o} § 1 g Fo AFF7} 107g vkl Al
A, 10°~10%g A Eolql 271 %5, 1.5x10%/go ™ +-94
o &3t Ao 2 By Qlrh(35). whelA] o] B2 Ak 715 717k
£ 10%g P1 g 7| F o2 sto] A ud dlaTe) EaE
H7VEe 22 wRelgl et 19 ¥9 $2F A7hTo) 3%
it FEE A= 39 v, 5% ST 525 Mt
4 vigte g ¢kst 23 HrHEo] Tl vidte] A
A7)7ke} 1~2d AAd & v AR vehydr) ol o
g 3250 g 2Hgol 23l A FAle] JAR Ao
Relt} Sheo(36)= 2% ¥HF FXA Staphylococcus
aureus$t Vibrio parahaemolyticus~ 50%, Salmonella
enteritidis+< 27%, Enterobacter cloacaex= 35% Z4]o] & A
Holvla sty =3 Al-Delaimy <} Ali(37) % 4%2] o}
Z& E coli 48%<} Salmonella typhosa 95%, Shigella

Table 8. Changes in viable cell count of fried fish paste containing ethanol extract of onion (CFU/mL)
< 1)
Days Samples Control 19% EEO 39 EEO 59 EEO Tocopherol
0 32x10° 20%10° 1.0%10° 20%10° 25%10°
1 32x10' 5.0%10° 89% 107 1.0%10° 1.8 10"
2 6.0%10° 21%10° 15x%10* 32x10° 53x10°
3 6.4%10° 45x10° 14x10° 90x10¢* 35x10°
4 6.4%107 1.7%x10 1.4x107 1.0x107 32x10°
5 60x10° 35x%10° 7.0x 107 80X 107 90x10?

YSee Tabe 1.
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Table 9. Sensory evaluation of fried fish paste containing ethanol extract of onion

Samples”

Attributes Control 1% EEO 3% EEQ 5% EEO Tocopherol
Color 3.33+1.87%% 406+1.83" 8.13+1.24° 7.20+1.20° 253+1.30°
Flavor 426157 546203 7.00%2.39° 7.33+1.25° 3.46+1.18°
Taste 4.13+1.88 460%1.59° 6.86£2.23° 6.86+1.45° 460+1.84°
Texture 4.73+150° 460+1.72° 5102211 4.93+1.45" 5.00+2.07°
Overall acceptance 4.46+150™ 5.1311.72° 7.06+2.49° 6.93+1.43° 413+163°

UsSee Table 1.

DValues with different superscripts in the same row are significantly different at p<0.05 by Duncan’s multiple range test.
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