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Changes in the food components of sliced raw
conger eel (Conger myriaster) during cooking

process and improvement recipe proposal

Sang-won, Jung

Depeartment of Food Science and Technology, Graduate School,
Pukyong National University

Abstract

This study evaluates food quality and -sanitary safety in the
muscle, blood and skin mucus of sliced raw conger eel. Generally,
Koreans have eaten conger eel raw and roasted, but the Japanese
don't eat it raw because conger eel blood is toxic  to human.
However, the toxin is destroyed through cooking.

In Korea, the ‘recipe for raw “sliced conger eel involves  cutting,
repeated washing, and the removal of water. Through these steps, the
sliced raw conger eel loses taste-related components such as lipid
and extractive components, and this-reduces-the food quality in terms
of taste, texture, etc.

The current recipe of sliced raw conger eel (Conger mpyriaster) is
divided into seven steps. The controlled steps include washing, first
cutting, second cutting, washing after cutting, immersion in water for
five minute, and remove water. We collected samples following each
steps, and then we analyzed the biochemical components.

As a result, there were changes in the proximate composition of



raw sliced conger eel during the preparation process. Especially, crude
lipid content by immersion in water for five minute step the was
decreased 54% in compared with control and that was decreased 29%
after the remove water cooking step. Also, there were changes Ex-N,
DHA, EPA, and Vitamin A during raw sliced conger eel cooking
step. Ex-N, DHA and EPA content was decreased 60%, 319 and
36% in compared with control after the remove water cooking step.

Vitamin A, the fat-soluble vitamin, was decreased 44.5% in
compared with control after the remove water cooking step.
Therefore, biochemical components in the conger eel was remarkable
decreased during sliced raw fish cooking step.

And we injected into mice the crude toxin in a serum from conger
eels, japanese eel and pike eel. The -average death time of conger eel
1s 72.8 min, Mice which -were injected with the crude toxin in the
serum from japanese  eel and pike eel in 52.5-min and+116.5 min,
respectively. All mice which were injected with the crude toxin in the
serum died in two hours. During mice death; there was no special
feature, but the mice began to look tired for 10 minutes before it
died. According to Kazuo Shiomi, when mice were injected with the
serum into a vein, LDs was 370~740 mg/kg.

We used a 0.01M phosphate buffer to check the ‘proteinaceous
toxin from the skin mucus- and muscle, so we checked the safety of
the 0.01M phosphate buffer: The result of the safety «test-using mice
was that all mice survived.. we 1njected Into-mice the proteinaceous
toxin from conger eels, japanese eel and pike eel. The average death
time of conger eel is 1052 min Mice which were injected with the
proteinaceous toxin from japanese eel and pike eel in 30.2 min and
70.8 min, respectively. The skin mucus showed a stronger toxicity.
Controls of flounder (Paralichthys olivaceus), Red seabream
(Pagrus major) and Rockfish (Sebastesschlegeli) blood were

used to compare. In these cases, all the mice survived.



Based on the advise of this study results we developed a new
superior recipe below that maintains a great source of nutrition and
taste for the raw conger eel. Accordingly, as this new recipe less use
chopping, cleaning, and drying processes than the current recipe, it
contains great nutrition. As a result of a sensory test between these
raw conger eel using these recipes, more than 90% of respondents
said that they preferred the raw conger eel that had been prepared

using the improvement recipe.
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(Spackman et. al., 1958).
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Fig. 1. The mouse test to detect of proteinaceous toxin in blood,

skin mucus and muscle of conger eel.
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Table 1. Gender and age distribution of panelists

F tl
Division reduenty Ratio (%)
(person)
Male 42 41
Sex Female 60 59
Total 102 100
20 38 37
30 30 29
40 19 19
Age
50 14 14
60 1 1
Total 102 100
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Ctrol Step 1 Steﬁ Stef 3 |

Step 4 Step 5 : Step 6 | Completion

Fig. 2. The current recipe of sliced-raw conger eel-collected from Gijang.

Control, Step 1: 1st washing, Step 2: 1st cutting, Step 3: 2nd cutting, Step 4: 1st washing after cutting,

Step 5. Immersion 1n water for bmin, Step 6: Remove water, Completion
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100

90

Moisture (%)
3

J

Fig. 3. The change of moisture contents-in muscle of sliced raw
conger eel during cooking process.

¢ Values with different superscripts are significantly different at P<0.05 by Duncan’s
multiple ranged test.

Control, Step 1: washing, Step 2: 1st cutting, Step 3: 2nd cutting,

Step 4: washing after cutting, Step 5 Immersion in water for bmin, Step 6: Remove water
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10

Crude lipid (%)

.

Fig. 4. The change of crude

Th)

conte in muscle of sliced

raw conger eel during cooking process.
¢ Values with different superscripts are significantly different at P<0.05 by Duncan’s

multiple ranged test.
Control, Step 1: washing, Step 2: 1st cutting, Step 3: 2nd cutting,
Step 4: washing after cutting, Step 5 Immersion in water for bmin, Step 6: Remove water
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Crude protein (%)

*d Values with different superscripts are significantly different at 2<0.05 by Duncan’s
multiple ranged test.

Control, Step 1: washing, Step 2: 1st cutting, Step 3: 2nd cutting,

Step 4: washing after cutting, Step 5 Immersion in water for bmin, Step 6: Remove water
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Control Step1 Step2 Step 3 Step4 Step 5 Step 6

Fig. 6. The change of-ash contents in muscle-of sliced raw

conger eel during cooking process.
#¢ Values with different superscripts are significantly-different at 2<0.05 by Duncan’s
multiple ranged test.
Control, Step 1: washing, Step 2: 1st cutting, Step 3: 2nd cutting,
Step 4: washing after cutting, Step 5: Immersion in water for bmin, Step 6: Remove water
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1. 2. 2. Ex-N &3¢9 W

of g o mtatk b BAT dAE JPAL o, FEotv =it A

=R tate] 2A1g 232 Fig. 79 JERAAT B0 xelaAd
of W& Ex-N 3% st gizTol4E 393.37+1.31 mg/100 g& e}
gom SRS A F 35364+1.43 mg/100 g, 138 #AHS A
Z % 301.98+4.63 mg/100 g, 234 FAHS A F 330.46+1.19
mg/100 g, A8 & FAAAES A F 170.86+2.14 mg/100 g, 53 A
HAS AF F 120291222 mg/100 g, 28]l FFHAHS AR Fo=
158.93+1.02 mg/100 g& X HAo| we A 3tk WHstel fALsA
z39%4 F A FARA) MBI E Ex-N-g#o] gasts
o2 Yl fojHoem Aeols UERATHP<0.05). “Ex-N
%7] WxT 3% 39337x1.31 mg/100 gollA mAuk g 5
158931.02 mg/100 go.2 dAASA FHashes Aoz vEO
60% Fre] AdE&S YERATH

A A o)} AES AAEste] Eo

2o} o
wol iho s An o] #E4R

it
off off
ST

B oo
12

FE&AE R S HEd Ad A 3
TAED 58 AAT Unx S48 AddA 8= 48, H
oluf i 19 4FEdA FHEE AR, AR AAEE AR AF
ojy 718 Fol AAHTAE &5k 72 o 7ol A Foll A
=23 Ao 988 e AR AEAFT) HeARE, AF ¢ AR
5 gk AEESo] E3HE o] Qi (Sakaguchi, 1981; Konosu, 1987).

oA ¥ A3 By} Ve SHoA B u, 7]E g3 %
e Bo)s) o] mH3 HuldES AdA e 2EHY B ooy
Al AR 75 A EE Hojmg A He #AHES 7HAI e o=
ke o}
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x—N) contents in muscle

oge
of sliced raw conger eel during cooking process.

#% Values with different superscripts are significantly different at P<0.05 by Duncan’s
multiple ranged test.

Control, Step 1: washing, Step 2: 1st cutting, Step 3: 2nd cutting,

Step 4: washing after cutting, Step 5. immersion in water for 5min, Step 6: Remove water
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2176~1958% %2 Fa A Atoldth. dd = E A AL =AM =
Oleic acid (C181)7} 27.96~35.37%, Palmitoleic acid (C16:1)7} 7.02~
897% wo2 w2 AWE YEhlgloen, AEEEIA A =
Docosahexaenoic acid (DHA; C22:6)7} 13.56~10.58%, Eicosapentaenoic
acid (EPA; C20:5)7} 383~534%= T8 T4 AWitez eyt
Jung (2008)c] oEH SAolel AWAARANM  EIALA x4
28.69%, TdExs A WA 53.01% 18lal AEEESA AL 1831% =
Bauste], 2 A Fe|dAdde e A RleQl EAAE
Z7d 31.38~33.21%, GLE=ZSAA A 4349~4848%. 18] Al
E XA WAE 1874~23.30% Aot xto] & LERU AT
Y 2 AFAdel Aol ErHelE AR w Aol AR oty
FeuEt A osoel 2A M Aetar glow, AR B Akl whEl A
e dHlste 5Aor AHoldHd 7Idgk Alew M (Huh and
kwak, 1998; Kurogi et al., 2002; NFRDI, 2005; Ma et al., 2007; Choi
et al, 2008), oJ&, #4 8<%, 27|, A", Holol| wWAME vt B
a3kar Qv Gruger, 1967;/ Saito et al., 1999; Kilessling et al., 2001).
s, ol e #g o kg DHASHEPA 3hef ¥slE Fig. 8
o} Fig. 9o YetATE &Folsl el wE DHA % ®se
ol A= 727.16£1.69 mg/100 g, FAIAES A% F 349.98+1.23
mg/100 g, 13 A4 HAS A F 382.60+0.55 mg/100 g, 23] A4 24
< AR F 24154+0.75 mg/100 g, AE F FAAFESE AX F
168.85+.22 mg/100 g, —E’_—%X] BA4S AR $F 230.84+0.95 mg/100 g 1
g grdgds AR F 506.65+0.50 mg/100 go = e
Fo2 o3 ool mE EPA 3 Wsks gzl =

>
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Table 2. The change of fatty acid composition (area%) in

muscle of sliced raw conger eel during cooking

process
Fatty acid Control Step 1 Step 2 Step 3 Step 4 Step 5 Step 6
C14:0 5.12 4.08 4.07 4.01 415 412 4.28
C15:0 0.75 0.10 0.51 0.50 0.26 0.50 0.37
C16:0 21.36 21.76 19.94 19.58 21.61 20.73 21.06
C17:0 0.82 0.50 0.54 0.56 0.45 0.54 0.48
C18:0 3.98 4.30 3.44 3.70 4.34 3.85 3.79
C20:0 0.21 0.15 0.15 0.39 0.19 0.20 0.19
C22:0 0.45 0.51 0.32 0.65 0.29 0.50 0.50
C23:0 0.26 0.15 0.05 0.24 0.24 0.29 0.35
C24:0 0.26 0.49 2.36 2.43 0.37 2.45 0.65
Saturates 33.21 32.04 31.38 32.06 31.9 33.18 31.67
Cl14:1 0.22 0.15 0.19 0.23 0.23 0.15 0.15
C151 0.26 0.11 0. lals 0.15 0.11 0.12 0.13
C16:1 8.97 8.47 7.34 7.02 7.51 7.80 8.16
C17:1 0.94 0:35 0.73 0.72 0.35 0.70 0.46
C18:1 27.96 35.37 33.41 35.21 32.76 34.56 33.36
C20:1 2.78 0.18 2.08 2.21 0.18 2.65 0.32
C22:1 0.43 1.98 2.62 1.14 3.47 0.37 2.27
C24:1 1.93 1.87 1.68 1.66 1.55 1.73 1.90
Monoenes 43.49 4848 48.16 48.34 46.16 48.08 46.75
C18:2 1.46 1.07 1.03 1.02 0.93 1.06 1.10
C18:3 0.89 0.21 0.53 0.50 0.28 0.50 0.43
C20:2 0.33 1.33 0.21 0.26 171 0.27 0.06
C20:3 1.35 0.47 by ™ 1.49 0.17 133 0.19
C20:4 0.96 0.82 0.62 0.72 0.80 0.74 0.83
C20:5 5.34 3.83 4.65 4.25 462 3.93 497
C22:2 0.27 0.47 0.36 0.33 0.29 0.33 0.44
C22:6 12.70 11.28 1163 11.03 1314 10.58 13.56
Polyenes 23.3 19.48 20.46 19:6 21.94 18.74 21.58
o3 19.9 16.14 17.33 16.5 18.84 15.75 19.49
w6 3.15 2.87 2.77 2.77 2.81 2.66 1.35
o306 6.32 5.62 6.26 6.0 6.70 5.92 14.43
UFA/SFA 2.01 212 2.19 2.12 2.13 2.01 2.16
MUFA/SFA 1.31 1.51 1.53 1.51 1.45 1.45 1.48
PUFA/SFA 0.70 0.61 0.65 0.61 0.69 0.56 0.68
Total 100 100 100 100 100 100 100
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Fig. 8. The change of DHA co uscle of sliced raw

DHA (mg/100 g)

conger eel during cooking process.
#% Values with different superscripts are significantly different at P<0.05 by Duncan’s
multiple ranged test.
Control, Stepl: washing, Step2: 1st cutting, Step3: 2nd cutting,
Step 4: washing after cutting, Step 5 Immersion in water for bmin, Step 6: Remove water
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Fig. 9. The change of EPA contents in-muscle of sliced raw

conger eel during cooking process.
1 Values with different superscripts are significantly different at P<0.05 by Duncan’s
multiple ranged test.
Control, Step 1: washing, Step 2: 1st cutting, Step 3: 2nd cutting,
Step 4: washing after cutting, Step 5 Immersion in water for bmin, Step 6: Remove water
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239.44+2.71 mg/100 g, FAlHAS AZ F 90.16+1.20 mg/100 g, 13]A]

d 0 B3AHS AR F 11612097 mg/100 g, 231414 AHS AW F
60.73+1.58 mg/100 g, A2 % FAAAS A3 F 4529£0.61 mg/100
g, b AA AFES A F 6279143 mg/100 ¢ 181 GRS A

Z o= 152.75+1.23 mg/100 g2 Y EFSETY

oA e @snbgel el DHAS EPA $%< mjzye vmetd, 2
7k oF 31%9F 36%%] AAES YEURL AL, 5% fFolFolAl EF 9
el AtolE ERNATHP005). B4o18 el dgol A wEe A=
q1ste] 7154 AR DHASH EPA @ebo] A4/ Zasts o 1
ghtth. 58], oul7k-3 Awael DHAS EPAE: 2o ~e® iz,
daw 3 AR, FRANETY, D@ A GF PE, ADYE
3, B4, A4, BIF G FFAT} 5ol U AOoE mumHm
91=Hl (Lee, 2008), ol e @ 7154 AR S| 544 83611%1% SEEEE!
94 A871A% LS FES A Yo Agd wuE B
S
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1. 2. 4. freobnl =2t o] W

o3 =9aA
_]

FAbE e dEugo, 2]
fz7oh wistd Bl APA5E Felobulnit Fao] 7ad)

3
(2008)9] A= FHF e F2 FEoln =22 histidine, alanine,
glycine &2 & AFZAIe} FAMS A&

Ao Y F foolvxat e AHRW dEzTod s
37379 mg/100 g, FAAABS 7% F 33515 mg/100 g, 1344 HA S
AR % 32261 mg/100 g, 231414 A4S A F 240.88 mg/100 g, Al
4 T FARHESE AR F 13133 mg/100 g, 5% A AAHS AX F
109.68 mg/100 g 18] i-EHH-S A Fo = 12652 mg/100 g= #
2 et A4S UEATHFig. 10).

THYH EFdA 7R F el opEe- Ak 3k Fo] ok 66% 0]
| J

=
Badte Aow Uepg. fEloplde dusy =

v

o#]7 QITHJFIA, 1984; Ohta, 1976). & <AL o] fejopn]

BAo13] A E e F8 ofn| A Sh ol fAsion, &
3], histidine¥} taurine®] ¥HF T2a7t THE = Aoz YEW
histidine> thZ=7olA 124.76 mg/100 gol™, &5 o= 39.74 mg/100
g= Ay 2 85.02 mg/100 golRem, =< vlulstH °F 68%

ALl AAES YERAT 123 taurineS thETlA 117.44mg/100 g
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Table. 3. The change of free amino acid contents (mg/100 g) in

muscle of sliced raw conger eel during cooking process

FAA Control Step 1 Step 2 Step 3 Step 4 Step 5 Step 6
Taurine 117.44(31.42)  94.34(28.15)  90.96(28.19) 53.80(22.33) 41.15(31.34) 33.25(30.32) 42.03(33.22)
Phosphoethanolamine 0.68(0.18) 0.57(0.17) 0.77(0.24)  0.47(0.20)  0.00(0.00)  0.00(0.00)  0.00(0.00)
Aspartic Acid 0.42(0.11) 0.00(0.00) 0.29(0.09)  0.61(0.26)  0.28(0.21)  0.55(0.50)  0.78(0.61)
Threonine 3.12(0.83) 2.65(0.79) 2.32(0.72)  1.70(0.71)  1.02(0.78)  0.91(0.83)  1.16(0.92)
Serine 4.05(1.08) 3.44(1.03) 253(0.78)  2.84(1.18)  1.33(1.01)  1.26(1.15)  1.55(1.23)
Glutamic Acid 3.25(0.87) 4.19(1.25) 3.2(1.00)  251(1.04)  1.02(0.77)  1.39(1.27)  1.85(1.46)
Sarosine 0.86(0.23) 0.92(0.28) 0.85(0.26)  0.58(0.24)  0.86(0.66)  0.91(0.83)  0.95(0.75)
Glycine 19.00(5.08)  11.90(3.55) 2339(7.25)  9.83(4.08) 591(450) 4.27(3.89)  4.78(3.77)
Alanine 8.0(2.16) 8.38(2.50) 6:52(2.02) 50721 2.76(2.10) 2.26(2.06)  2.84(2.25)
Citrulline 0.00(0.00) 0.7140.21) 0.98(0.30)  0.00(0.00)  0.00(0:00)  0.00(0.00)  0.00(0.00)
Valine 2.15(0.58) 1.32(0.39) 1.09(0.34) = 1.04(0.43) - 0.68(0.52) +.0.62(0.56)  1.06(0.84)
Methionine 1.10€0.30) 0.80(0.24) 0.76(0.24)  0.42(0.17)  0.49(0.37) = 0.39(0.35)  0.57(0.45)
Cystathionine 0.83(0.22)  13:16(3.93) 0.90(0.28)  0.28(0.12)  0.00(0.00) * 0.00(0.00)  0.00(0.00)
Isoleucine 1.58(0.42) 0.98(0.29) 0.93(0.29)  0.79(0.33) = 0.45(0.34) = 0.39(0.36)  0.62(0.49)
Leucine 3.08(0:82) 1.86(0.56) 1.88(0.58) | 1.39(0.58)  1.21(0.92) = 1.22(1.11)  1.57(1.24)
Tyrosine 1.07(0.29) 0.88(0.26) 0.89(0.28) | 0.46(0.19) 0.40(0.31) 0.40(0.37)  0.63(0.50)
B-Alanine 59.31(15:87) +52.23(15.58) 49.29(15.28) | 16.44(6.83) 20.56(15.65) 17.02(15.52) 18.70(14.78)
Phenylalanine 0.00(0.00) 1.15(0.34) 1.29(0.40) | 0.65(0.27)  0.57(0.43)  0.58(0.53)  0.82(0.65)
Ornithine 1.12(0.30) 2.25(0.67) 1.17(0.36)  1.89(0.78) . 0.41(0.31).~ 0.32(0.29)  0.28(0.22)
Lysine 13.72(3.67)  17.54(5.:23) 22.00(6.82) 13.99(5.81) " 6.09(4.64) 5.77(5.26) 521(4.12)
Histidine 124.76(33.38) 112.58(33.59) 104.78(32.48) 51.60(21.42) 44.29(33.72) 36.48(33.26) 39.74(31.41)
3-Methylhistidine 3.43(0.92) 0.55(0.16) 0.99(0.31)  0.00(0.00)  1.00(0.76)  0.92(0.84)  0.68(0.54)
Carnosine 2.02(0.54) 0.00(0.00) 0.00(0.00) 70.17(29.13)  0.00(0.00)  0.00(0.00)  0.00(0.00)
Arginine 2.41(0.64) 2.74(0.82) 4.82(1.49)  4.10(1.70)  0.83(0.63)  0.76(0.69)  0.73(0.57)

Total 373.79(100) 335.15(100) 322.61(100) 240.88(100) 131.33(100) 109.68(100) 126.52(100)
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Step 4: washing after cutting, Step 5 Immersion in water for bmin, Step 6: Remove water
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o2 <4#Ad Jdom(Hong, 2003), Leou X o g
histidine> ©]F9¢] "t TQ3 9&S sl A F2 Aoz Hyuyy
ATHNey, 1979). =, B5&o13] g4l A histidine g2 #ArE 5
Folsl o] AuAdEel A BofetA] @S Aom ATEH
H“?i, taurine< aminosulfonic acid®] dF oz HA= L9 HF,
LA, At Y dATE A2 Tol dFer EAstH, T4
Hog Fo galua ek &892 5SS 7FA 1 At (Yamaguchi,
1985: Lee et al, 1992). o}=9 taurine2 AW Zd2HE A e 2H

@ wel Qe Aow duA ed, AU TdzaEs AL
[e=]
l

’

DUE FASHES FHANE FRE QAR 4FS o), =@ W
FUAG, FRANAE, A54E 5o /5 e Aoz deA Aot

(Mochizuki et al, 1998, Sugiyama et al, 1992; Sugiyama et al, 1989;
Sakaguchi, 1989). °]* & taurine< o &3l¥ = 542 /AW, o
7HA 7158E JHAA AR, B AT A TN BAFs ey F9
MEs s AR dlahe] Fls 4% 2uEgoR A
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1. 2. 5. A EtRl A §F9 W3

A1-g7d BlERRIQ] BlERR] A(Vitamin A)© 49, AIAE, 9, 97
Aof, W el AE i AAAE FAH AAeHS FAANYE 9T
& SF=El(RKNS, 2005), &&ol3] xeladdo] ue Hlenl Agtake] W
st Fig. 11o] YeErideh vletwl A shF2 DHASFEPA 18] &
o)t $F Fo ArAdet fAEA xRl 1YAFE

giFo] Hashs Ao yeiut 7 zedARE vERl A g

o) 270l A= 450.56+1.37 ug/lOO g, TAIIAES A F 282.07+1.71 pg

/100 g, 13A8E& A F 19447+1.16 pg/100 g, 23|A14S AR =+

172.81£2.33 1g/100 g, A& F FAE A F 130.76+0.26 £g/100 g, 5

TRAAE AR F 133784045 pg/100 g 18]l EF-RH S A Fol+=
al

flo

250.34+1.09 1g/100 go = Z7]-djZx+-9 valdted. oF 200.22 1g/100 g
(445% 24 &) AL, %ﬂ”gi Apol & YEHH A THP<0.05).

p o

drtA o7 A EA HES =
3] &
(Jo and Hwang, 2000), F#H T} 59} Ablo] J3Fs W= Ho7g
def A Avk. 2Elv A& H ERlel] X477k 2 Fet h=1
e A% $Ed 5 9F&FS Be Aog ®Bs ) (Kim, 2006), ©]
et Hwehd, oo 3] 2B T TR AN HAEFo R HE
WA A4S THAgT w9 22 wHE A ' glste]

sl gahs EA Aol yolA
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Fig. 11. The change of vitamin-A-contents in muscle of sliced

raw conger eel during cooking process.
#% Values with different superscripts are significantly different at P<0.05 by Duncan’s
multiple ranged test.
Control, Step 1: washing, Step 2: 1st cutting, Step 3: 2nd cutting,
Step 4: washing after cutting, Step 5 Immersion in water for bmin, Step 6: Remove water
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Table 4. Ichtyohemotoxin in blood of eel species

Control
(Red seabr
Species Conger eel Japanese eel Pike eel ] scabream,
Olive flounder,
Rockfish)
Death time . J ) .
72.8 min 52.5 min 116.5 min live
(Average)
Death ratio 100% 100% 100% 0%
(Death/Total) (25 / 25) 8/ 8) B 5) 0/ 6)
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g vhSaEol b we AAHAG Bgo] Helo QAN B
4

outh thi EQom, Aol Felo] Azl g He Ao U
gt 2ea G el EASE BuE L st AAE w9
Solg AAEAe] glglon, AArE7] 1001 AR Bol Heol wWAE
dake wolm AApH Tt

i

Shiomi¢] ATZA#E v, A& AAste] AF ] AuFAL 5
HES o), X AFELS 370~740 mg/kg AES AFE Hola Qo
1 mL2 AS 20 g9 AFAE 60~1507tg] FHol= Aol 75T
FAEG a8 A5 Fo Al LDs= oF 156 mL/kgo 2 Al
| A sttt FAEAl 60 kgl AbgHAA Y AAFS A

Ht}(Shiomi, 2000). o]&st A =9 LDs> Hehle] vk
Pl 3161 mg/kgR ot 9Fgt A4S Ad. Ao BITH(Oh,

O

O

Bhstn ok et AAR 3= B4 ok nawshy wE4

L2870 2 71 1% AAd waEs S5
i 2

4ol H 7Rkl Aol EAsts BElE 0] 548 #3187
et o9l AAds FHskalewn, o]& 0.01 M phosphate’ buffer
AT F dSAS 498 vhe

(pH 7.0)& AF&3stof 11128435l
2 Jtoll FARE & AMAIZME S
Ao <A, HAF o G4 =N S 9t
g 0.01 M phosphate buffer (pH 7.0)2] ¢tHAS Felstgon, 28+
oAl BE ofFo] AESE A7E YehU it
Aol AAMAIZE 2417 ol UlE VIEC R 100% A AFE Lo, XA}
105229 235 Yetddh °& Fol7é B ofF
o] AolE T SAS gRlstA s AF, WHol HAd mg AARA
w

T AAE QAL BitH O 3089 A3kl
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Table 5. Crude proteinaceous toxin in skin mucus of eel species

Control
: : (Red seabream,
Species Conger eel Japanese eel Pike eel .
Olive flounder,
Rockfish)
Death time . ! 1 .
105.2 min 30.2 min 70.8 min live
(average)
Death ratio 100%% 100% 100% 0%
(death/total) (15 / 15) 6/ 6) 44/ 4) 0/ 6)
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Table 6. Crude proteinaceous toxin

in muscle of eel species

Control
Species Conger eel Japanese eel Pike eel (Red seabream, Olive
flounder, Rockfish)
Death time . . " .
live live live live
(average)
Death ratio 0% 0% 0% 0%
(death/total) 0/ 15 (0 / 4) 0/ 4) 0/ 6)
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10

Fig. 12. Improvement recipe of sliced raw conger eel.
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Table 7. Comparison of biochemical composition of sliced raw conger eel cooked by current and
improvement recipe

Crude DHA EPA Vit=A Ex-N
lipid(%) (mg/100 g) (mg/100 g) (ug/100 g) (mg/100 g)
Current bl) b b b b
. 5.89+0.29 506.65£0.50 152.75+1.23 250.34£1.09 158.93£1.02
recipe
Improvement
) 8.22+0.27% 727.16+1.69° 239.44+2.71% 450.56+1.37° 393.37+1.317
recipe

V: Different superscripts within a same column are significantly different by Duncan’s miultiple range at £<0.05.
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Table 8. Sensory

evaluation of sliced raw conger eel cooked by

current and improvement recipe

Appearance Luscious . Overall
Texture Juicy taste
& color taste acceptance

Current b1) b b b b

. 2.8£0.9 2.9+1.0 3.1£1.0 2.9+1.0 2.940.8
recipe

Improvement .

) 4.1+0.7* 4.3+0.8" 4.1+0.7¢ 4.2+0.8" 4.2+0.7
recipe

V. Different superscripts within a same column: are significantly different by Duncan’s multiple range at P<0.05.
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