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Effect of Urea on the Exfoliation of Juvenile Abalone,
Haliotis discus Reeve

Seock-Jung Han*, Bong-Rae Kim, Seung-Hwan Won and Jae-Woo Kim
Bukjeju Marine Hatchery, National Fisheries Research and Development Institute, jeju 695-835 Korea

An exfoliation, the detachment of juvenile abalones from a culture substrate, is essential for selection and pop-
ulation density control in abalone culture. Physical instruments and anesthetics are currently available for the exfo-
liation but the latter is regarded as more effective in reducing physical damage to the animals. In the present study,
urea (CO(NH,),), a chemical fertilizer, was selected as a anesthetic, and its optimal concentration and sea water
temperature for exfoliation of Haliotis discus were determined in order to develop an exfoliation technique which
is more economical and effective. A 97% cumulated exfoliation rate was observed within 3 min at all temperatures
observed when the concentration rate of urea was 9~15%. This range of urea concentration can be ideal for both
exfoliation and recovery. Also it was found that the higher concentration of urea and temperature the higher exfo-
liation rate, however, these conditions reduced the recovery rates of the animals tested. These results could indicate
that urea is a good tool for exfoliation of various species of young abalones, and urea could substitute for all tech-
niques and anesthetics methods currently available for abalone exfoliation.

Keywords: Abalone, Haliotis discus, Exfoliation

M B
HEA Bl Sgoluf 2EHAE YBIA] o oA

ZAY gL mg- Fasitt. 53]
off 22 317) Rl FASH, ¥4, 2714, 2
55 M E FAVIAZRE A AT & Fa7t ok
217 gigld] iE HAE £0]7] Hsixe o8 7Y vt
FHAS AF-33 210, urethane(H,NCOOCHs, HHE + —H,
1969), ethyl-p-aminobenzoate(C;H,NO,, /[Nl - 4%, 1981; Kasai
et al. 1987), ¥4l7k2u}3 (Sugiyama and Tanaka, 1982) 5]
Zo] 1t} 22} o]E v S AR F 884, ¢t
A4, AA 5 o] o, 45 SEeREe wekdot 3
AN FF FLE A thidel7] wiiel ARl B2 Aela
¢lo] B itk 22 o 2 chloroform(CHCL)S A9 9332
AN 7] 31, urethane(H,NCOOC,Hs» 718 = 2-Eds <
2|7 2101 (Ball and Cowen, 1959), o} Blol= ofz] 72| n}

ARe oo} ge) L4
Al drezy

*Corresponding author: jejui57 @hanmail.net

223

3

FA7F PP FEOE FAlUY] H Atk H&3t v
A o= giFEe] nFAlE A2 Ut 548 7ER L 3o
ARG oL AAZE =Fo] Brbset A olth(Siwicki, 1984).

FHZole 4% vhEAlC] g Aol Fa3kA Q1A=
Aol ARS-3l= PREAIF Y] FAdo] oFgt ES AR/ F
o] ARg-Et AL A= 2 9 (Kim et al, 1998), <181 FF/< =}
HA7E A= Ak @A) vlFolM s LT FHYES Tt
Z A = MS-222(Tricane methane sulfonate)Zto] FDAS A 321
o] 9lth(Schnick and Meyer, 1978).

B oA riH 802 A3 BYE A EE AR R
71 Bol AMg-He A HIE2A], 19163 Dupontitell &3l 74
Qe AzE-E FAYRUOKNH)S}F st BA7EA(CO,)
2 2:1 ¥ &2 T8I 120~400 7133, 150~200°CS] 5= 6F
SAA THEH, EA] rhEopl e FAFFE SR Hol
2ol FAES vkt ARSI = it

e B dAFoME U8 QAHEE o|gsty a5
Las ol wE 7eBH B(Haliotis discus) X199 w3 2 v}
AP 3 EAES AAElged, BteEkg, A4 nFHEE

= ZAAZ B

T hou g X
=AEY F



224 % - ZEe - U5

ulEA 2kl il ZASIST
Mz % Uy

THRAE e YA SAFFAERAIE A
A4E 27 93~17.2 mmE T 4 12.6 mm)e] AL 2
2 3 EAFH ARRSH T T3 B AHoNA vlFHA 2 ALE-E
SAHEE FUE HERLE 46%)2A FeisistlA A
H AEE AT 2 AgolA glld) m)x]e #7382
T3 pHY FFE Bok=H 23 pHY 42 A7
o] w2} pHZ47](ORION 250A)E ZA4slg e, ool =
7= WY HAE ARSI

WA Q4R8I & FEALOE I 20
e deolr el AR Exp. DI F 27NN g FSAIR
$-o A¥Exp. I) AHE v 2t on, 213 (14, 20, 25°C),
BITEHE®, 9, 12, 15%)F 3 wbESle AL AASIT
o) vlg] 2 wq7lA|g 7|5 BEAT|”A vz g
st AR S AR R A gt

3 EAFH L =28 (14, 20, 25°C), LN FEE (6, 9, 12, 15%),
AAAZHEE RS2 ZARI L JEEL Ad7ER v
7t S8 A7Le 71F:o 2 ve] ' A7e] 50, 75, 100,
125%8] AZerg AES wiHAIA JEES AR wzt
< Ao R P3| st Bo] TEE FRo L3 F 180°
3|3l Azfe] BRI R H771R]9) el E Sl E o= Bttt

ARulz sEE Yoz v|o} I BAPA| Zzt 5§
107 Z#5Fe] 90%°]/de] del€3 3588 Hole FATE
£ A4 =R F3IcH(Table 1).

ok

flo N

-

2 I

TaHs}

S 83 & £23 pHE AR A &eEro) el &
ZfolE BT WA F¥shs Hg7 £aEEA dojue
FEAE W0 FLo] Polgon, 2 AxE &3l xe v
A F, 15%5=04E 1£ ol 7.5+0.5°CH F43}
A ojg o, $3lExrt 7H B2 6%2] 94 E 3.0+
0.2°C =R cHFig. 1).

223 pHE F&3d= 9l vIE83] 18 ool <53k
on, O Axe galE=e] vHstAath. £lE s 15%2] A
B &85 189 92+0.1°CE HYA, 6% ALE 8.7+
0.1°Ce| ] thFig. 1).

SENE

Heldge a2 §A7 S 3t oAl A9
Aeje] peo ARAAS Bel WY AnE FLUE MW
5 tH(Fig. 2).

e

25 1
)
°
2
©
2 o —e
e °
E - =
8 e —a
@ . —o
=
10
95 r

”»

ﬁ "
-

o bk
~

Blapsed time (mmin.)

-o-6% 9% -+ 12% —-+-15%

Fig. 1. Changes in water temperature and pH after dissolution of urea.
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Fig. 2. Exfoliation rate of juvenile abalones, Haliotis discus treated
with urea at various water temperature.
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Fig. 3. Recovery rates according to the different concentrations of urea at 14°C.



226 SF -

Recovery rate(%)
Recovery rate(%)

1

7 13
Time(nin)

19 1

g -

3 5 7 9
Time(min)

A%t - A

100 100
® &
2 2
® 50 )
3 N
8 2% 3§ 18%
g 8

0 0

1 6§ 9 13 17 1 5 9 13 15
Time(min) Tire(min)

‘+3n1n ——5min
—4—8min ——10min

——2min —8— 3min,
—4&—5min —®—6min

'——05min —8— 1min
(—&—2min  ——4min

f N .
;—¢— 1min —&—2min
i i—&— 3min —8— 5min

Fig. 4. Recovery rates according to the different concentrations of urea at 20°C.
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Fig. 5. Recovery rates according to the different concentrations of urea at 25°C.

ARG FEolx o] HEo Yo niFFEE 90% o3 B
AL 7)&3 ARA A B EA7 N AR EE 27
stEd], 2ol ¥& 25°C APTE AQslale ZE 210
H&E AT

aeh} 48 25°ce] AT E
2 oo} e PANIE SBo] olF A FA=NL
H, 4% olFEEel RPUA e AAE BT
AeHoz wtal SHEE 9%ol oI, 23T 3
£ 20°ceq H4 wsEe] BYsE A%E By

12%%} 15% 5 =X = 2

3o

2=
= T

il

&

Aro

A2 wlHAA gelshe de ARG 3y 3 B Bt
A% golch. 55 RA/1AS olgstd Ak AFol
ol B2He £ o8 W)} o2 AT HALE Fol

oF 8}m, ol2 913 AAIHelT Yol Be REAY =3,

pas

ME & v A o] ez g e 2 FEFE Tl thal
X Y3 HEEoof gt
Sugiyama and Tanaka(1982)= 75%%38+2] CO% 0,2] £

ag 283 FHD shel FAUE Ahe) oF 0%l
o] s& ool HlelETiE wslT,
sRElE}} ool Ago] el B APoliE adw]

2§38 3 QoS oI3) K BT SEAT 48, ph
35283 CO%L FelRtg- o2 Y= /M S 445k, 2
2% ABE AN, 48 P eel g HAREe &
Eapgel o3 sPE pedAe] Wl dd(Exp. DIt &4E
F8 FEAFA A Exp. IS AAT A 2358 T2}
o] ZA-7b e East A vehd 23170 9@ vkl o}
Y BE ATHFig. 2).
pH 7ol 23k Bejzhg-2 F2 A& ARgslA pH7L A
Hof| n|A = FEE AR A3, ARRFE pH 48714 KA
T 603 oWl gt == JHAIZE (i, A e] PEHsie



FYE aaelag olge e,

o A] o} x]je] ulgle pHEY] Ygo| olsL, COell ¢
gt 2o 2 BRIV Ati(Sugiyama and Tanaka, 1982).

B AFoM= 71et oF2jzhgof et AL A3 Q4NIE A
A AMSEE COY 2RE-0=2 A=t & 8 AH| 8 (CONH,),)
& Ade o A dRUOHNH,)S COE 2:1 H &R EFst
o] 713} 120~400, 150~200°Ce] 2== WkS-AlA Afitslsd,
ojm ARS-E& CO9 FH§-02 A7 TR e] w3 zk8-o) o3
Het 2 #239 ge|REe] 737hg viFHAA FAV|A2 5 vt
g7} o] FojR s AoE FAHHE.

AE npH 2ol &k whe)e}t S EAI7M HlejekEe] AF
ToA wE w5 I, B &y IREE DA Yo o]F
o]X= Aol HQ3lt} urethanel 0.5%%} 1% 3l Sl
T AR HAEE 1% AN 158 o| T2 vlg)7} Al
AEo] 6% A3 ol A "yt ol R, WS 5%
733t Fol drol] B2F 148 Fof 3] I EsIHTER -
—H, 1969).

g, SHatulaul g (MgS04)2 vhE & 77} 4123}, Chloral
hydrate= @2JA)7ko] HA T, FHA|7ke] =2 ¥k oly} 1%
| 105 HARAIZ = 52lo)] AFR FFAIA
of 3l ©o] JTHHER - TE, 1969). 225 °o)F oFES
A derEd R FHAAE FFoE AV = Sl

setolr| Qb2 gRitel] &t A4 nlHFEE AR A3t 2
271 75 ppm, 7HEEEL 50 ppmo| YA T, A BEAE-2-
AR B AR HISATHOME - Eith, 1981). ©]FA
AqHER pIFA AL B AMREHY o B84 FA
4 H A Ao BE ulHAITY o|E 218 FEA]T]
71& oj¥th

2 At e 73 AV E Sl snEE delagEg =
ARBIRAL, AR A7) e I EEE ARG 84857
s E FAoM e FEFEo= U3 0] F23] Wk
ol Qo] e 318N & npFE AF)e Wie] velas)
7t St At A EOA 2EYAE @ FE vkg] dhyoldt
Ry e l=

A & 14°CH AF TE BN EHE BT T 4
oM 12% o] &3 ERolAE 3% ool 100%°) 7+
7he &S R, 53] §3lemrt Bl e 9% &
HEZAME 100%2] Hej&S Holetle 3% AR &
85X go} o] ¥ ALHx FLZH vkElr} ojF o
A AoZ 7= A

Haliotis discus Reeve v} R vle]as) 227

N

(]

o
1

Exfoliation rate (%)
3

(e
<

Time (min.)

{ —0—p-Abe choi w14, 100ppm ~#— Urea,wi14,12% |

Fig. 6. Exfoliation rate of juvenile abalones, Haliotis discus 25°C.
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Table 1. Time for 90% exfoliation and recovery to young abalone treated with different urea concentrations

Concentration

Time for exfoliation (min.)

Time for recovery (min.)

14°C 20°C 25°C 14°C 20°C 25°C
6% 7 9 4 8 9 5
9% 2 3 2 9 6 5
12% 2 3 2 12 8 -
15% 1 1 1 13 9 -
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