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Exfoliation of abalone, Haliotis discus hanna

by commercial exfoliating reagents

Wi-Sik Kim, Min-Ho Kang’, Jong-Oh Kim', Si-Woo Lee, Jung Kim, Doo-Jin Hwang, Myung-Joo Oh'

The Fisheries Science Institute, Chonnam National University, Yeosu 556-901, Korea
*Department of Aqualife Medicine, College of Fisheries and Ocean Science,
Chonnam National University, Yeosu 550-749, Korea

Three commercial exfoliating reagents, product A (main components: citric acid and vitamin C), B (herb) and C
(nicotinamide), were used to study their exfoliation effect on abalone, Haliotis discus hannai from the substrate. The
exfoliating reagents A, B, C and oxytetracycline (OTC, control) of 6-31.25 g/L and 12-37.5 g/L exfoliated 81.2-84.8%
and 90.3-95% of abalone, respectively. Post-treatment recovery time for the abalone was similar for all the reagents
except product C. Recovery period for the abalone immersed in OTC for 5-20 second was slightly shorter than the
reagents A, B and C; however, no mortality was observed in any group except with the reagents B (concentration:
20 g/L, immersion time: 5 sec) and C (12 g/L, 10 and 20 sec) that showed negligible mortality of 3.3%. Higher
concentration and longer treatment with the reagents resulted in longer recovery time of the detached abalone.
Although abalone exposed to the reagents needs slightly longer time to recover than that to OTC, the exfoliation effect
is much similar. These results indicate that the commercial exfoliating reagents can replace OTC to detach abalone,
though they need to be cautiously handled.
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Table 1. Exfoliation and recovery of abalone by treatmenting with commercial exfoliating reagents

Product ~ Main Concentration pH Exfoliation rate % Recovery Mortality rate %
name component (g per 1 L) (detached no./ total no.) time (mortality no./total no.)
A Citric acid, Vitamin C 31.25 2.55 81.2% (164/202) 1 min 26 sec 0.6% (1/164)
375 232 93.5% (343/367) 1 min 27 sec 2.0% (7/343)
B Herb 14 217 83.2% (268/322) 1 min 41 sec 1.9% (5/268)
20 1.97 95% (211/222) 2 min 59 sec 3.3% (7/211)
C Nicotinamide 6 7.66 83.4% (141/169) 4 min 20 sec 0.7% (1/141)
12 7.60 90.3% (361/400) 6 min 42 sec 2.2% (8/361)
Flomycin ~ Oyxtetracycline-HC1 17 2.50 84.8% (223/263) 1 min 21 sec 2.2% (5/223)
(control) 25 2.39 92.4% (358/386) 1 min 36 sec 1.7% (6/358)
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Table 2. Recovery of abalone after immersion in commercial exfoliating reagents for 5, 10 and 20 second

Product Main Concentration  Exfoliation Recovery time

name component (g per 1 L) rate % 5 sec 10 sec 20 sec

A Citric acid, Vitamin C 31.25 81.2% 4 min 13 sec 4 min 30 sec 7 min 5 sec
37.5 93.5% 5 min 4 sec 6 min 7 min 42 sec

B Herb 14 83.2% 4 min 35 sec 4 min 30 sec 8 min 30 sec
20 95% 7 min* 7 min 12 sec 20 min 20 sec

C Nicotinamide 6 83.4% 8 min 10 sec 8 min 8 min 45 sec
12 90.3% 9 min 8 min 20 sec* 19 min 30 sec*

Flomycin ~ Oyxtetracycline-HCI 17 84.8% 2 min 50 sec 3 min 20 sec 5 min

(control) 25 92.4% 4 min 20 sec 4 min 32 sec 8 min 20 sec

* mortality rate % (mortality no./total no.) = 3.3% (1/30)

615, 74 42200 3EE Tk B Al 14 g/lLoA
48352 (LZBAZE 52), 45302 (102), 8530
(202)0ll S}EE UL, 20 gLojA= T (52), T2
2% (102)0] 3|EF IO 2027t ead M8
20-20] ALbAlof BJEE|GIT) C AlEe] - 12 gL
oA 2027 kg A (SEAIRE 192 302)&
A\ eJatale 898 Afolof 3EE|Q)tt OTCY| 7%
17 gLoJIA 5, 10, 202 E0F AA|E AEL 77} 21
50%, 342 20%, S0l BEE Lo, 25 g/llofA=
45 20%, 434 30%, 81 2020 SEEF QI o4
Atz OTC, AlE A, Al B, Al C =02 3jEo]
OFF HE Ao & YEhon (3EA17He] 2ol 12
382 o), A =7t woHaE Ee AT
AZYo] Lol 35 AJ7to] ZofRl= AoR o
A=Y wHelA| = F 7Yt HARES TSt
ApollAl= DA AlE B (55 20 g, leFARE 52)
& AlFE C (= 12 g, =FARE 102, 202)0A
7} 3.3% (1/30 vt2)) 9] HARES UEko] (Table 2)
& Aol e BHejA|) et lmEAIREE A
5 FApeh WAR Hedol §le A o® AR

F HE FAEolAE AL w717 ¢

3 82 7o) OTCE ARSI Qi) Ak okalz)

o 2] OTCO] AL gkl oedgre:
olon], el AlEQl [Eo] o] S FKeA
91| wEo] ARgSRT] SV} Sk i el
3, Al kel Alof 125 L 0TCo] 12
At B2 A7lo] oFF B 20 %X)g
2] Fake AR A HAE sl o) e
of, QFAIEA ATHE B AES OTCE TiAls)
A $-8317) A 7HsE Ao AR, ey
slejAo] Mg STk SokA| 7L Helxjzto] o]
A2 38 A7ko] ojA Bz ofo] gt o)}
QTEh B AT dugtoni Awg welAel
QP Wt §A7} glome ofw AjEo]
AEutelo] Gbolela Beksl7ls olzlen, &
3 AR WA ALE el ARe ek
227 &AL e 4 glon o] o]

slalASe] by 4 9 uialalel

[e]
A psto] Folsi o] pielofor

E
i

Y
[T T D

(]

—

A= Aol TrlEaL e A=A



Alg H=e
3% (Al A, B, O AREsto] Bl avks 716kl
o Al A (T FAAL HIEH ), B (3]H),
C (HEdoholE) Bl tiel SA[HEAolE
& (Oxytetracycline, OTC)-2 6-31.25 g/L¥} 12-37.5 g/L
9] = o| A Z+Z} 81.2-84.8%2} 90.3-95% 2] vFe| &
= H3lal, o] BlelEiollM Ak CE Al¢] (OTCH
TF 35 AJ7ho] of 35 S=5)dtale 2lHAITte]
OTCE} frARSIRALE Alhg HEE] A 9] legAg
(5-202)°f W HEo FFe B7RRE AaolA=
OTCO ezl A& AJEE Bl kel s
He} slEA7o] ot WA UeRtos (S15A7
of Zpol: 124 382 o)), AlFE] F=rF woHdaE
E= APALo] AojdaE l&o] Solfit) FHAt
s R Aujoj| b= &2 AlE B (w5 20 gL,
EEARE 529 AlE C (B 12 gL, =34k
102, 20z2)0114] 2+ 33% (1130 up))o] Hrke= 23
ok ool A, Alg iAo A=lE dAES
OTCo]| #J2]%l HEET} Sl&Esk=t] Al7te] o7t
2 QEAE 5 Hie] aik= A2 fABE ] gz,
FAAFNA AlTHE HEAIES OTCE di4lsfiAl

FEIPA AS 7HsT AoR AREL

al_.|

M

AL

0
Mo

White, H.I., Hecht, T. and Potgieter, B.: The effect of
four anaesthetics on Haliotis midue and their
suitability for application in commercial abalone
culture. Aquaculture, 140:145-151, 1996.

FHEL AR, = 7 Wl & 2 77 EHER R
AT b O CHHCOWT. TR, 17:

2/Hlel gte| gt 121

89-95, 1969.
I g, Hr SRAE: Bk 2l L 2 T e
HEHDFIFEC DT, 20, 3:37-44,

1981.
S, 7 B, B, A, oA, A5 Al

LT SAJH EZ ] ETO] HEHt A
B ShouEls|x), 25:123-126, 2012.

2SI, 01N, 7 A, F5e o IEAL G/

=T BER= K<) [
& olgat Amute) gHolskaA, 26
51-56, 2013.

Y= A PR, Haliotis discus hannai Ino 2] FHAYA]
B A kL il WApsle) =
= 87-101, 1988.

2, Ao A, Ao, S Y 4

At ZA B (Haliotis discus hannai) ©f Tt

2|=71Ql 9 MS-2229) H2|as). gh=rofyy

53], 11:35-41, 1998.

A, A2 8 WAL 2 2

F708 shefob]QhAlapAe St Eieo]

-

2y

i

oI5t QFAAF A S (Haliotis discus hannai)
Aafe] vte] 9 oljz)mo] Tt A T
OFAISES]%], 10:281-288, 1997.
ZA1A: http://kostat.go kr/portal/korea/index.action, 2011.
4%, 259 P58 A 5UE annlRg

St 7V, Haliotis discus Reeve 1H

o} 4%
9 utelE ) SHRoRAstElA, 16:223-228,

FHA1Z HEOFA] 155-167, 1998.

Manuscript Received : July 24, 2013
Revised : August 07, 2013
Accepted : August 08, 2013




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




