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Effect of Onion and Garlic Juice on the Lipid Oxidation and Quality Characteristics
during the Storage of Conger Eel(Astroconger myriaster)
Hee-Sook Cho and Bock-Hee Park
Department of Food and Nutrition, Mokpo National University

Abstract

The purpose of this study was to investigate the effects of onion and garlic juice on the lipid oxidation of fish oil
as antioxidants and quality characteristics of fish muscle. The samples were treated with onion and garlic juice at
5%(wiw) or 10%(w/w) of fish muscle, and stored at 4+ 1°C and -18 £2°C for 7 and 42 days, respectively. The
results of this study were as follows: Lipid oxidation in samples was measured by AV, POV and TBA value. AV and
TBA values of the samples treated with 5% onion and garlic juice were lower than those treated with 10% onion
and garlic juice. POV of the samples treated with onion were lower than those treated with garlic juice. Lightness
and yellowness of the sample were the highest in 10% onion and garlic juice-treated ones. The score of overall
quality in sensory evaluation was the highest in the samples treated with onion juice stored at 43+ 1°C.
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1. Alge X2|dy % XM&

A& 45~50 cm, A S 250~300 gl A3 5-Ake]
(Astroconger myriasterysr Z-EA] A F el A T4 5]
7322 AASNL fileZ HM AR o]83l9om,
ojule} v A HoMAkS Fo = uhEe] ofAlFeke
5%, 10%4 o132} £ 9} Wi TF X3
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stz #8kE A A 16 9 A 2 3(2000)
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100 mi2] o] 25 713k ¥ homogenizer®. 3027t ¥
A3AA pH meter(Orion 920 US.A)Z &A sttt

3. XEe & 3 MUz £F

FAA F22 Foleht ™) 4ol aigiet. &, 24
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o8& rotary vacuum evaporator®. 40°Cel| A 743t &
3 F Al e AsvlaE 93] A
F24E Al

A& AR BRI ) s, ZAkslE
7Fe Leed) Hp®0 2 25500} TBAZI:= Tarladgis 5
o) %7 S50 wet vl A8 228 100 mE
83 T 20miS F31] Kjeldah! flaskel] ¥l 50%%
AR 05 mE 7Bl 571 SFAA S0miE 4 F
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Aleo|x] 2087F WZAR] F- spectrophotometer(UV-1601,
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M 222 Colorimeter Hunter Lab(color quest 4570,
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B Aol AL BAle)(Astroconger myriaster)®] 4
v L. B 7059, ZHUA 16.8%, ZAY 6.5%,
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2. pHe| Hsl

ey AA7|7he gEigt Ao pH W3E &
A8 A= Table 13} o), YA A A dl27 9
59 vlgF 10% /e Adel wet 718
AE B, FEH vhsF 5% A7 19 |
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Table 1. Changes in pH of conger eel by storaging
condition and treatment with onion and garlic juice

Storage Treatment (%)
Temp .
o period
4] (day) Co O, Oy G; Gy
- 0 6464 6541 6569 6.521 6.571
41 3 6.671 6.512 6.534 6513 6.552
B 7 6936 6532 6695 6522 6.687

14 6.696 6590 6.591 6527 6.574
-18%2 28 6.702 6530 6.562 6538 6.593

42 6.732 6612 6.625 6.655 6.692

The value is the average value of triplicants.
Co : ControlO; : Onion 5% O, : Onion 10%
G, : Garlic 5%G,, : Garlic 10%.
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Fig. 1. Changes in acid value of conger eel by storaging
conditions and treatment with onion and garlic juice.
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(1) AF7HAcid value)
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WAk, 35 AAel o AA e AL W3 Fig 13
2o} A A AR 135909 W A 145 o
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"ReR 5%, I 5% A7HT Abvbe A 17,
1.73, 1.62 ¥ 1.522A Y Z27Ho ele). =31 J5H
Al st vkeF A7l AR dETRa
A ggkom B3] Hrlefel M e 5%8 77t
10% A7VFrRe @A ekt ZAde] Ak AAe
FEAol9let. Lee 57 due}l A7FFS] A=rt 15
o] WA Bt FAAYR] esterdS] JEEE <)
g -fEiAERAke] XS dAlskEE Bl Bl
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Fig. 2. Changes in peroxide value of conger eel by storaging
conditions and treatment with onion and garlic juice.
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aked & Aol A3 Al

2) #AFEHE-7H(Peroxide value)

TR A ARl ARl Fel B4EE 1
2 AR ER] AR S VAo, %) A
#e] 27| ellA At 12e] A #7} FHe HAiksETl
W Fig. 29 2ok A4 AME7Re 3.85 meg/
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o wiotet dE AR 2T AS5H2E ZUsle
A 47 Folls 29.59 megikg® 7P & FMbEES}
£ Yehiet 2 o) Fole hsidn. B, BE
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v 45 o] FREIE At A B o]} o
I ETPE STkl Aol AvAl ZRaEle ol
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=3 Awad 579 FHALEFETLE] 7EA7) peroxide -3
v shiljaate] % 2R84 711 o Qe Al E
4 vk Lee 572 W% 1509 AR F s
AR bt AR Ve Es A AE
A & AR e E AYAME B, YF
R R M REREESE BT
o) SpakekEr} A4 Aol B EaH AoE o
Epytet.

(3) TBA(2-Thiobarbituric acid)7}

AFE Bl I AP 58] EXIRMALE Alslrt
Aol we} 41353} carbonyl FRIES A s,
TBA7}= <] A4 % malonaldehyde$} 2-thiobarbituric
acid(TBA)I] A B E AAshe Aks-o= A}
Aol AT TS Yol Hhf ot el 8o WAl
WEA Aol wE TBAZE2] W2h= Fig. 33 o] A}
o] wigel fAlgt Agkg Wehie. 9, 3F 2 F
WzTact st vl 7L B we TBAVH
E VeRIEd o712 3] quercitrin, quercetin, rutin

gz 23 s]A] Al 16 4 Al 2 3(2000)
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Fig. 3. Changes in T.B.A. value of conger eel by storaging
conditions and treatment with onion and garlic juice.

52 flavonoidAl &3 # diallyl disulfide, allyl propyl
disulfide 59 3F3F33HE3 vlE9 allin, garlic oil,
ethanol fractiono] 3HAEEMdel wi-$- E3}2 0]7] w74l
Aoz Y7, = HrEkME YA, BF 2T 5%
A7Vel 10% A7 R w2 TBAZHE Hehiisie.
480 £BE free radical®] Ex]2A] AEAETA
9] 7S E3NA FF0T shed B AYeM=
A8-5l okmhe} whso] R §Hepel 77 84.9%¢
65.66%% 718 AA7F IR Qe Tl Uk
22 10% 37Vt 5% AR B o 288
el A= AR odeke mA ez s
g, 7] B0 X5 rlegd HEES AWRIE
o) 10% FA7Fge] FA RS ¥ TBAZLE e}
W AL vhzel} HlRe] = 73 gl M4l TBA
of AR FHE F Aelekn Busigd X A
oAM= vkeF 102 A7F, 5 10% 37171
7 Bof= Wil HiAlE =2 TBAZEE Wil

4. ¥Hzo| Hst
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Table 2. Changes in the colorimetric parameters of conger eel by storagig condition and treatment with onion and garlic

juice
. & peri Treatment (%)
Tgfg’ Stora(ia;);enod Color value Co o, on G, Gy
L 81.52+0.01 81.52+0.02 81.52+0.03 81.52£0.03 81.524+0.04
- 0 a 04210.01 0431002 0.42+0.03 0.424:0.05 043+£0.05
b 043+0.03 0421001 044%£0.04 043£0.04 0.44+0.06
L 82152002  8242%0.01 84.92+0.02 82.59%0.03 86.551-0.02
3 a 0.31£0.05 0.36:0.02 0.32£0.01 0.384+0.02 0.33+0.02
. b 2.9710.06 2.741£0.02 1.65+0.02 2.85+£0.03 1.8610.01
L 83.841+0.01 85.13+£0.02 88.06:0.01 84.73+0.04 86.67+0.04
7 a 0.24+0.02 0.331£0.03 0.25+0.02 0.35£0.02 0.28+0.03
b 3.541+0.03 3.25+0.04 5.33+0.01 3.53+0.02 9.06£0.04
L 8836002  90.51+:0.02 95.10£0.04 90.34+0.04  96.62::0.05
14 a 0.23+0.02 0.27+0.01 0.25£0.03 0.281+0.03 0.26+0.04
b 4.751£0.03 1.22+0.02 2.50+0.02 1.65+0.02 2.33+0.04
L 65.39+0.01 70.69+0.03 73.89+£0.03 73.27+0.05 80.12+0.03
-18£2 28 a 0.13£0.01 0.18+0.03 0.15£0.02 0.25+0.02 020+0.04
b 11.37+0.01 11.20£0.02 14.12+£0.01 10.054+0.03 14.25+0.05
L 56.49+0.03 64.91£0.03 68.89+0.01 62.37+0.03 66.85+0.05
42 a -0.12£0.02 -1.294+0.03 -1.36:0.02 -1.48%0.03 -1.58£0.05
b 8.49+0.03 834+0.04 11.00£0.02 7.094+0.05 10.27+0.03

The value is the average value of triplicants.
Co: Control  Og:Onion 5% O, : Onion 10%

A7)17 el 3 #gtol wet 71615l agk(redness)y 3
Asleil. o) g} 72 BAkRS o] 8- A4¢) myoglobine] A
Z7]7ko] Ao el ma}l A4 AbE o] Z2AS 71a]
metmyoglobing: 3AJ317] Wl Aoz Prhde o
FAANA Latlightessye 3} F7kskezl W 25
FHE] st S VeRN T aZl(redness)S #
A7)7ke] 7323l vhe} zhAslelon bZk(yellowness)
< Lgt(ighimess)™} =7k & A3} S71s1dd7) B35
45 FRE A AE Bedv) Atk e
A, W BT 5% A7 10% A7V 780} agk(redness)
2 Eoker} Lzk(lightness)s} bk(yellownessyS 27| 1}
e}, webd g olsF 5% 7= myoglobin
Y ferrous ion®) ferric ion > 2 A}3}E e o] §o] AN
22 WAEE 2 dAA7=Y o 949 R
velgch 7 £9% v dEES 319 A%
& 409 FENF= B¢ 5%HIA I 10%3 714
FXo} L33 bghe] Wodrha Rysle) B Alge A
o} AL HeFo)

5. ZrsdAM
ofu}EF} nPsg sl YA, WS A 3%
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Gs: Garlic 5%

G, : Garlic 10%.

of-5ofl it W57A A= Table 333 2} ghol) 9l
olx AT WA, PF AR ABE S veE
A7t w2t p<05 2NN FR)AE ehllen <
HF 5%87 7 gkel 7FE E4) sl Helds
el vieg AVt 9 ARl wet p<0s
A kg ekt S nlEE A
B} B3y} feldoz A = Aoz Ayl
AR PES Aol vRes 10% A7 B9
7t 74 Al o fe] B3 A4z & TMAY
drjole] Folel g A|H}EalE<4] aldehyde, keton
71t f714F A 23t Aoz wisF Hrke XAk
3ol 2Jgt FeAEAIAE AN nhse] e A8
I ASA sle % AdEol F-uF o) A& masking
B 2 groEn® dixTe) okl Aol uis)
FAHY AAlel] o B2} ole RoE AR, o9
o slolM AAAAN = W2TFr} 9] 2 22
7hE9d o) WAkl M= dulg 5% HUFEo) ddte] &
A H7HERA, BEME bt ddoh Axe A
Aol ofaEa visd 5% A7t B4 Jeide
Aol FE 5% 7o AR B9keH W
FARRIME A bl S VA gt} A 5

22733 R A 16 A A 2 5(2000)
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Table 3. The sensory evaluation of conger eel by storaging condition and treatment with onion and garlic juice

Characteristics Sample 0 4+ 1°C(3days) -18 £2°C(42days)
Co 1.40°£0.52 1.70°£0.48 2.80°+1.22
O, 370°£1.25 330°+£1.25 3.70°£0.82
Taste O, 2.50"+£0.71 3.40°£0.69 3.60°£0.69
G 2.80°+1.03 3.10°+£0.99 3.40™+0.84
Gy 3.60°+0.70 3.60°+0.69 2.80"£0.63

F-value 11.25%* 11.94%% 8.9+
Co 1.70°+0.68 2.30°+1.05 2.60°+1.26
o} 2.70°£0.68 3.50°£1.08 3102099
Fish oder 0, 2.60°+0.84 3.30°£0.95 2.70°+£0.48
G, 2.50+0.85 3.00°+1.41 3.60°+0.84
Gy, 3.10°+£0.57 3.10°£0.56 3.90'+£0.56

F-value 4.91%% 6.13%% 5.46%*
Co 4.10'£1.29 2.70+0.82 270133
(o} 2.90°+£097 4.70°+0.67 2.70£0.67
Appearance 0, 4.10°£0.88 2.90°£0.56 3.20+0.63
G, 2.90°£0.27 2.50°+0.84 2901128
Gy 1.80°£0.63 1.80°£0.63 2.50+0.52

F-value 11.34%% 13.23%+ 0.76 NS
Co 340" 1135 240 +1.07 2.80+1.03
0, 3.90°+0.88 3.50°+£0.53 2.60+0.84
Hardness 0, 3.20°+0.79 2,50 £0.85 2.70+0.67
G, 390°+0.74 290" £0.57 290+0.74
Gy 2.90°+£0.57 2.00°£0.67 270+ 1.06

F-value 2.36(NS) 5.53%x 0.16(NS)
Co 1.60°£0.84 1.60°£0.52 290£0.74
0, 3.60°£0.94 3.70°£1.06 3.30+0.67
pgg’eereraélc . O, 3.00™+£0.52 3.60™+0.52 3.20+1.03
G, 2.60°+0.84 2.90°+0.74 2701082
Gy 2.80°£0.79 320" 41.03 2.90%0.87

F-value 8.31%* 10.94%* 0.85

1) Mean Standard deviation.

2) Mean with the same letter are not significantly different at p<0.05 by Ducan'’s Multiple test.

3) N.S : Not Significant** p<.05.
Co : Control O : Onion 5%

O, : Onion 10%
2 ) A HEF A dET = vkes 3
Pt ooz sl sl Wi oleie
A GEFS AE<] T% e s 3ot
AA A A7) iRl AeR RISt ol F
= Azke] ZAsp T§ell Ee] A DHARE
9] 2Hgel] 93 ApRAER Qe oAl EEREE 2
AFIME AA7|7he] 2doile]] me} BE AR A=
7} Aasle 7% Vepigich. ANbERl vl <
g A7) vleE VR o el Zles
HriEigen], AAas WARAAA] p<0s FEM ol

g2z 333A A 164 A 2 3(2000)

G; : Garlic 5%

G, : Garlic 10%.
22 vebd et BEARINE G214 Ael7} gieh
v 2 of

Agtero] B BEES} ol A=A} wlwA
HE Belg dhET nisFoz Helskd 34 9
PEARL F 3ol8e) AWBIE 2 FAEYES v
skl e,

2ol WA, WEARA A1 RS
B phe AR AT ol 9 oReE 10%
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ArtFelde ARl ol Foksls AES Bo, oF
E vHeF 5% H7HE A9 #HEb dsddt BEA
e e vheF A7He 45 olFel SVIsk
o, A ] HEE AlsEe Ak el vk
F A7t dzTae "84 Ugkon &3] 3rlek)
QloIrE 5% 7Y 10% A7FERE wotc), kst
7R AR s A2V vReE AvbrEe
o] yigken) WA s vigE Aot
A3 g BAE Hdon} A% 45 FREE e
slgict. TBAZK: WA, W5A4 5 vzt v
F, "FeF A7F ¥R skem Aviakel sleiM:=
5% A7H7F 10% 7Rt o Eapeigirt. Aol
A @A g o182 ¥rls 2 WEE A o
Ll At o T s R T Rt e d ot 5 L R
TR B719 BT 2N, AR Al
o} WA, WA 2F 5% J70F 10% HobrRo
2o} BT ylo} offo] 2oz WHARHE RS
AANFIEH o EabEolgiel. eIl sk A
T PA, FEAAA] p<05 FEolA RS Yehi e
w = 5% A7 ste] A A 7 5
A AR 5] B ks 10% H74H7F 7
A FoF7 Aol oFe ok 5% AUt W
| FEE AR ARl ES v F 5%
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