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Sanitary Quality Characterization of Commercial Semi-dried Conger
Eel Conger myriaster and the Guideline for Controlling Quality
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Semi-dried conger eel Conger myriasteris considered as a health food in Korea due to its richness in vitamins, miner-
als, proteins and omega-3 fatty acids. This study characterize the sanitary quality of commercial semi-dried conger
eel for developing high quality semi-dried products and suggested the guideline for controlling the quality. Moisture
content ranged from 41.2% to 73.4% (mean: 61.5%), volatile basic nitrogen ranged from 16.1 to 93.6 mg/100 g
(mean: 55.1 mg/100 g), and peroxide value ranged from 15.2 to 69.8 meq/kg. Viable cell counts ranged between 6.51
and 8.53 log CFU/g, while the Escherichia coli count ranged from undetectable to 4.6 log CFU/g. Based on these
chemical and microbial findings, we suggest that provisions be established for development of high quality semi-
dried conger eel as follows: 50-68% for moisture content, < 50 mg/100 g for volatile basic nitrogen content, < 60
meq/kg for peroxide value, and negative for E. coli. Among the 16 commercial semi-dried conger eel products used
in this study, the standard-passed product was only GS-L.
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Table 1. Sampled size, location and date, and sample code of commercial semi-dried conger eel Conger myriaster
Sampled Body length Total weight Price Sample
Size' Location Date (cm) (9) (won/piece) codes
Busan(Kijang) 14.05.22 54.7+0.4 273.8+3.5 3,330 BK-L
Tongyeong 14.06.04 55.4+1.3 247.3+3.3 2,000 TY-L
Goseong 14.06.04 53.740.6 206.2+13.4 1,670 GS-L
Large Changwon 14.06.17 53.1¢1.4 212.0+10.7 3,330 CW-L
Sacheon 14.06.24 56.4+0.8 168.01+4.2 2,000 SC-L
Sub-range 53.1-56.4 168.0-273.8
(mean) - (54.7+1.3) (221.5+40.6) 1670-3,330 -
Busan(Kijang) 14.05.22 49.91+0.2 112.54£3.1 2,000 BK-M
Busan(Jung-gu) 14.06.01 49.4+0.3 108.2+£2.7 2,500 BJ-M
Geoje 14.06.01 48.610.5 108.2+2.7 3,330 GJ-M
Med Goseong 14.06.04 45.3+1.2 117.349.3 1,430 GS-M
ium Changwon 14.06.17 46.7+2.1 112.346.3 2,500 CW-M
Sacheon 14.06.24 49.8+1.3 133.0+2.8 1,430 SC-M
Namhae 14.06.24 - 41.65.7 2,500 NH-M
Sub-range 45.3-49.9 41.6-133.0
(mean) - (48.3+1.9) (104.729.1) 1:430-3,330 -
Busan(Jung-gu) 14.06.01 43.2+0.4 83.7+4.2 1,670 BJ-S
Geoje 14.06.01 43.40.7 69.7+5.6 2,500 GJ-S
Small Tongyeong 14.06.04 38.7£2.1 69.7421.5 1,670 TY-S
Namhae 14.06.24 - 41.0+2.8 1,670 NH-S
Sub-range 38.7-43.4 41.0-83.7
(mean) - (41.8+2.7) (66.0+17.9) 1,670-2,500 -
38.7-56.4 41.0-273.8
Total range(mean) - (49.245.3) (131.5£70.8) 1,430-3,330 -

'Large, more than 50.0 cm; medium, 45.0-50.0 cm; small, less than 45.0 cm.
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Table 2. Proximate composition and water activity (Aw) of commercial semi-dried conger eel Conger myriaster as affected by sampled

location and fish size

Sample Proximate composition (g/100 g)
Size! Code? Moisture pgigigii Chr;?je Ash A

BK-L 66.6+0.3°° 20.5+0.1¢ 12.0£0.79 0.5+0.12 0.920+0.001°

TY-L 70.8+0.1" 20.3+0.2¢ 7.1£0.3¢ 1.2+0.4% 0.931+0.001¢

GS-L 64.5+0.2¢ 28.1£0.0° 8.5+0.6' 1.2+0.1¢ 0.928+0.002¢

Large CW-L 73.4+£0.4 22.6+0.0° 2.8+0.8%° 0.9+0.1¢ 0.933+0.002¢
SC-L 72.7+0.2 19.50.2° 6.5+0.5%f 1.0£0.3% 0.929+0.002¢

Sub-range 64.5-73.4 19.5-28.1 2.8-12.0 0.5-1.2 0.920-0.933

(mean) (69.6+3.9) (22.2+3.5) (7.4+3.3) (1.0£0.3) (0.928)

BK-M 73.4£0.3 17.5+0.02 7.7£0.2¢f 0.8+0.0° 0.930+0.002¢

BJ-M 59.2+0.4¢ 34.2+0.1' 3.6+0.4% 2.3+0.19 0.928+0.001¢

GJ-M 49.8+0.2° 43.8+0.2° 4.2+0.7° 2.5+0.19 0.918+0.001°

GS-M 58.1+0.3¢ 23.6+0.1f 16.6+2.2" 1.0£0.1°° 0.928+0.002¢

Medium CW-M 67.8+0.79 24.10.19 5.6+0.9° 1.940.1¢ 0.930+0.002
SC-M 71.9£0.1" 18.5+0.3° 8.0+1.8° 1.0£0.2 0.93040.001¢

NH-M 41.210.62 33.1£0.2¢ 23.3£0.9 2.0£0.1¢f 0.908+0.0022

Sub-range 41.2-734 17.5-43.8 3.6-23.3 0.8-2.5 0.908-0.930

(mean) (60.2£11.9) (27.8+9.6) (9.917.3) (1.6£0.7) (0.925)

BJ-S 51.7+0.2° 39.5+0.2" 6.6+1.9%f 2.2+0.1 0.924+0.002°

GJ-S 50.8+0.2° 38.0£0.2m 8.1+1.2¢ 2.5+0.29 0.930+0.002¢

Small TY-S 69.6+0.39" 28.410.11 0.7+0.32 1.240.0% 0.928+0.002¢
NH-S 42.5+0.12 27.6£0.1" 28.0£3.5 1.5£0.2¢ 0.91810.002°

Sub-range 42.5-69.6 27.6-39.5 0.7-28.0 1.2-2.5 0.918-0.930
(mean) (53.7£11.4) (33.416.2) (10.9£11.9) (1.910.6) (0.925£0.005)

amener)  H273 meks ot osae o

'1Large, more than 50.0 cm; medium, 45.0-50.0 cm; small, less than 45.0 cm.

*The sample codes are the same as explained in Table 1.

Data within the same row having different superscripts are significantly different at P<0.05.
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77.5% HI(Bt 72.8 £4.3%)= A& Tt Ato|7F 3L, o] 5
o] Hat $HIHA L 0.941-0.9570] o] 2] AAA o ZA7} QL
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Zohd 9 22]u s Afol= 7] 9 AR, 39
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AT AR Fo o] 2o 9l 2 A S-S Wt
FOR AHE FS ST P UL O R MY LY o
B Ueh, 8 Y] datelks QA HAE UER LT
o]} Zro] Al ¥k = g0l o] ekl gl A |H) ok 2fo]
= AXA 7] 7R, AR A gx) 9 Al ol eJgk 2f
o]} tlEo] 41-2] AA Aol w2 Al Afo|= §lo
2} ehE ik gHE, Al vh & o] o] 2 A Sk
& Eot 55 5 ol Alofoll gt arefrt grEA] B adh A
2 T Qich

Atk 9% Aol 16719 Bl kS AE A1) 0.5-
2.5% HRACET 1.5%)2 2 207} ¢lole=tl, o= vk 5
oo 7hy 5 ARl S A FEe S7Falo] §igiy] o
Folgh HetE| Qe T3, A7) of w2 Al RE X 5] 9] 3
B g 2o O 2 2)ko] gkt ok oy, 2Adu| vt v
of & oJu]= glrfal TetEGich

=

olabe] Az $olo} vkl o, Al Wi A
o, JAP7ko| Hel o] ANkAE: ool that Aue no] B
of 1A R Bl B Az SalAE ASMHOR
AE) A% QAT A E TRl 5 Qs BATA Tl
Seglo] R dka, o5 FBORE SR} B 3B} A
AAkske} A o] WA EabElolof 3 S0 e
ict.
Ny dA B

Als BHAZ 2ol 16719 FAE71 A% G Fig |

B

3} 2k A WA BAol0) ST AL SRS 16.1-
93.6 mg/100 g HJ(H+t 55.1 mg/100 g)Z, 25 mg/100 g 7]
qko] A2 27 (BK-M, TY-S), 25-50 mg/100 g H¢]2] 4%

7 (BK-L, GS-L, CW-L, SC-L, GS-M, SC-M), 2] 31 50 mg
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e

2l & §I% 7hol =2kl 421

o]4to] 87(TY-L, BJ-M, GJ-M, CW-M, NH-M, BI-S, GJ-S,
NH-S)o[ it} 7|9 Al vz gfolo] 7] A
FHEk2 1.0] 26.7-58.9 mg/100 g M $](H+ 40.4 mg/100 g), M
©] 16.1-92.0 mg/100 g H9|(*H+F 56.1 mg/100 g), S7} 22.4-
93.6 mg/100 g H2|(71.8 mg/100 g)=, 25 mg/100 g n]yke]
72 Lo] 071, Mo] 17(BK-M), S7} 1A(TY-S)0] %13, 25-50
mg/100 g H9]¢] 79 Lo] 47 (BK-L, GS-L, CW-L, SC-L), M
0] 271(GS-M, SC-M), S7} 001%™, 50 mg ©]/4e] H$-L
o] 17(TY-L), Me] 421(BJ-M, GJ-M, CW-M, NH-M), 12| 1.
S7}371(BJ-S, GJ-S,NH-S)o| it wpebA] AJ HbA 2 57
o] I A7 A Fhge A7) E AR ol TA glo] AlE
kel Zpol 7k Ziekar shcke| Qe o] e} Zro] 271 Bl A
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Fig. 1. Volatile basic nitrogen (VBN) content of commercial semi-
dried conger eel Conger myriaster as affected by sampled location
and fish size.

ISample codes are the same as explained in Table 1.

“Data on the different superscripts are significantly different at
P<0.05.
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Fig. 2. Viable cells counts and Escherichia coli (E. coli) of com-
mercial semi-dried conger eel Conger myriaster as affected by
sampled location and fish size.

ISample codes are the same as explained in Table 1.
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Fig. 3. Peroxide value (POV) and acid value (AV) of commercial
semi-dried conger eel Conger myriaster as affected by sampled lo-
cation and fish size.

ISample codes are the same as explained in Table 1.

“Data on the different superscripts are significantly different at
P<0.05.
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Fig. 4. Hunter b value and odor intensity of commercial semi-dried
conger eel Conger myriaster as affected by sampled location and
fish size.

'Sample codes are the same as explained in Table 1.

“Data on the different superscripts are significantly different at
P<0.05.
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Table 3. Chemical and microbial standards suggested for controlling quality of semi-dried conger eel Conger myriaster and the results ap-

plied to commercial semi-dried conger eel Conger Myriaster products

Standard Item Standards

Standards-passed product’

Moisture  50-68% BK-L, GS-L, BJ-M, GS-M, CW-M, BJ-S, GJ-S (7)?
Chemical VBN <50 mg/100 g BK-L, GS-L, CW-L, SC-L, BK-M, GS-M, SC-M, TY-S (8)
standards
BK-L, TY-L, GS-L, CW-L, SC-L, BK-M, BJ-M, GJ-M, GS-M, CW-M, SC-
POV <60 meqlkg M, BJ-S, GJ-S, NH-S (14)
Microbial . . Nedqative TY-L, GS-L, CW-L, SC-L, BJ-M, GJ-M, CW-M, SC-M, NH-M, BJ-S,
standards 9 GJ-S, TY-S, NH-S (13)
All item Should be the sufficient GS-L (1)

condition in all standards

'Sample codes are the same as explained in Table 1.

*The number in the parenthesis is numeral of standards-passed product.

NEA AR FolE 7Hsl] HlaliAlE RiEA] F4 e
“f%‘ﬁvl QA= o] 2] 7ho|=efelo] A

euetal. (2014)2 EZ2 Wl A glo] A
o AT E Hsto] A 717 F&el tisto] 7ho| =il
S A\ A u} QlTh whebA] Heu etal. (2014)0] BFE 7 wlo] 7%
o] FAHeE Hsto] AAgE FE F vz Fogole] FAH
glo]] AT S-S AES G T, 11 3y} 7Fo] =e}¢l-S- Table
3o AlAlekoiTt. vhdx go1 o] A E et g5t 7t
olEalele £B 50-68% W<, A A7 A4 50 mg/100 g
ols}, dH4ksl=Zk 60 meg/kg ©Ish, FE49] B T4 0.5
mg/kg o5}, F 2.0 mg/kg ofsh, h+t 54 T2 A6
o} o]e} 2 vhix 5ol o FAWLE g 5t 7t
TaRglo] thate] AlHEL] A4S #1835t 23t 452 BK-L,
GS-L, BJ-M, GS-M, CW-M, BJ-S, GJ-S9} 72 74| &0, 3]t
97144 2 BK-L, GS-L, CW-L, SC-L, BK-M, GS-M,
SC-M, TY-S&} -2 84|&0], HAilska4t-2 BK-L, TY-L, GS-
L, CW-L, SC-L, BK-M, BJ-M, GJ-M, GS-M, CW-M, SC-M,
BIJ-S, GJ-S, NH-S¢} -2 1474]%0], A+ TY-L, GS-L,
CW-L, SC-L, BJ-M, GJ-M, CW-M, SC-M, NH-M, GJ-S, TY-
S, NH-S¢} ZH2 1345 0] st o, o& BFg 553t
EAELS 94| GS-LO 14| & B3}t

AL AL

o] =12 2014\ WEE O] Yo T ]S Hho} 2235 Al
sha e A= gIsHLINC)SAIAR 9] ol Ttoln, ¢l ¢
Sto] =28 FA (F)7IHARIE S B g Fol AP I A

A oA 2ol A = HAR=H Y T

-

References

American Oil Chemists® Society. 1990. AOCS official method
Ce 1b-89. In Official Methods and Recommended Practice
of the AOCS, 4th ed., AOCS, Champaign, IL, U.S.A.

Association of Official Analytical Chemists (AOAC). 2000. Of-
ficial Methods of Analysis. 16th ed. Association of Official
Analytical Chemists, Washington DC, U.S.A.

Bligh EG and Dyer WJ. 1959. A rapid method of lipid extraction
and purification. Can J Biochem Physiol 37, 911-917.

Go HJ and Park NG. 2012. Purification of neuropeptide with the
contractile activity on the smooth muscle from the skin of
conger eel Conger myriaster. Korean J Fish Aquatic Sci 45,
358-366. http://dx.doi.org/10.5657/KFAS.2012.0358.

Heu MS, Lee TS, Kim HS, Jee SJ, Lee JH, Kim HJ, Yoon MS,
Park SH and Kim JS. 2008. Food component characteristics
of Tang from conger eel by-products. J Korean Soc Food Sci
Nutr 37, 477-484.

Heu MS, Park KH, Kim KH, Kang SI, Choi JD and Kim JS.
2014. Sanitary quality characterization of commercial salted
semi-dried brown croaker. J Korean Soc Food Sci Nutr 43,
584-591. http://dx.doi.org/10.3746/jkfn.2014.43.4.584

Kang SI, Kim KH, Lee JK, Kim YJ, Park SJ, Kim MW, Choi
BD, Kim D and Kim JS. 2014. Comparison of the food
quality of freshwater rainbow trout oncorhynchus mykiss
cultured in different regions. Korean J Fish Aquat Sci 47,
103-113. http://dx.doi.org/10.5657/KFAS.2014.0103.

Kang ST, Kong CS, Cha YJ, Kim JT and Oh KS. 2002. Pro-
cessing of enzymatic hydrolysates from conger eel scrap. J
Korean Fish Soc 35, 259-264.

Kapute F, Likonwe J and Kang'ombe J. 2012. Quality assess-
ment of fresh lake Malawi tilapia (Chambo) collected from
selected local and super markets in Malawi. Internet J. Food
Safety 14, 113-121.

KFDA (Korea Food and Drug Administration). 2013. Test
Methods in Food Code. KFDA, Seoul, Korea, 1.1.5.3.1,
3.5.1.



NRESERE

sl

Kim HS, Kang KT, Han BW, Kim EJ, Heu MS and Kim JS.
2006a. Preparation and characterization of snack using con-
ger eel frame. J Korean Soc Food Sci Nutr 35, 1467-1474.

Kim JS, Heu MS, Kim HS and Ha JH. 2007. Fundamental and
Application of Seafood Processing. Hyoil Publishing Co.,
Seoul, Korea, 48-51.

Kim JS, Oh KS and Lee JS. 2001a. Comparison of food com-
ponent between conger eel (Conger myriaster) and sea eel
(Muraenesox cinereus) as a sliced raw fish meat. J Korean
Fish Soc 34, 678-684.

Kim JS, Kim HS and Heu MS. 2006b. Introductory Foods.
Hyoil Publishing Co., Seoul, Korea, 84-91.

Kim KS, Bae EK, Ha SD, Park Y'S, Mok CK, Hong KP, Kim SP
and Park J. 2004. Evaluation of dry rehydratable film meth-
od for enumeration of microorganisms in Korean traditional
foods. J Fd Hyg Safery 19, 209-216.

Kim YU, Kim Y'S, Kang CB, Myung JG, Han KH and Kim JG.
2001b. The Marine Fishes of Korea. Hangeul Publishing
Co., Busan, Korea, 48, 180.

Ministry of Oceans and Fisheries. 2014. Fisheries Information
Service. Retrieved from http:/fs.fips.go.kr/ on July 26.

Oh KS, Moon SK and Lee EH. 1989. Comparison of lipid com-
ponents and amino acid composition of sea eel by size. Ko-
rean J Food Sci Technol 21, 192-196.

Park YH, Chang DS and Kim SB. 1995. Processing and Utiliza-
tion of Seafoods. Hyungseul Publishing Co., Seoul, Korea,
73-79, 685-725.

Ranathunga S, Rajapakse N and Kim SK. 2006. Purification
and characterization of antioxidative peptide derived from
muscle of conger eel (Conger myriaster). European Food
Res Technol 222, 310-315.

Ryu KY, Shim SL, Kim W, Jung MS, Hwang IM, Kim JH, Hong
CH, Jung CH and Kim KS. 2009. Analysis of the seasonal
change of the proximate composition and taste components
in the conger eels (Conger myriaster). J Korean Soc Food
Sci Nutr 38, 1069-1075.

Yang ST and Lee EH. 1985. Fish jelly forming ability of frozen
and ice stored common carp and conger eel. Bull Korean
Fish Soc 18, 44-51.

Yoon MS, Kim HJ, Park KH, Park JY, Lee JS, Jeon YJ, Son HJ,
Heu MS and Kim JS. 2009. Food quality characterizations
of commercial salted mackerel. J Kor Fish Soc 42, 123-130.

é_!

-
L

2% 9

)

RS

7rol =2kl

425



