oo ol

Sh=3|| A8 3 115+  X| [Journal of Marine Life Science]
April 2016; 1(1): 50-55
http://jmls.or.kr

A o e
21 20|

e

od2IITOH Al AL I-
=2E0—"1 O O'TI-

1 1 -, 1 gl
A-T - o]dE - g - QIES)
1234 AIFSrY HEOMAlS QA pa| T}
22 AbTletYl LESAAITA

Effects of Temperature and Salinity on the Hemolymp
Characteristic and Composition of Free Amino Acid of the
Abalone, Haliotis discuss hannai

Sung Jin Yang', Jeong Young Lee', Hyung Kyu Hwang', Byung Hwa Min', Yun Kyung Shin?, Jeong In Myeong"

1Aquaculture Management Division, National Institute of Fisheries Science (NIFS), Busan 46083, Korea
*Southeast Sea Fisheries Research Institute, NIFS, Tongyeong 53085, Korea

Corresponding Author

Jeong In Myeong

Aquaculture Management Division,
National Institute of Fisheries Science
(NIFS), Busan 46083, Korea

E-mail : cosmo@korea.kr

Received : April 08, 2016
Revised : April 23, 2016
Accepted : April 25, 2016

ATZDt glucose, NH3, AST, ALTE 4°CY I 7HY =7 LIEHGISH, glucose@tASTE 4°CY
[[H CHe YETELH 26 psudlM ROIBHA SUACEL BT E0= & 187HK| FAAZL EXSIAL,
taurine, arginine, glutamic acid, alanine, glycine, lysineO| X2 90% 7t& S AtX|St= & FAA
2 LIEFHLE Taurine2 30 psu O|&0M= =2 7+ |2lgh Xto|7t IASLE, 26 psudM= 6,

8°CY I RolstH S7HIFCL Glycine2 £20| HOIE+2 Q0|87 ZAsH0] 6°CcY I 7t
I = LERSCE M2l AHES 30~34 psu, 8~10°COIAMS] ZHOZ =4 A| AEHAZE

Haste = A A2 AL

Glucose was continuously increased as time was elapsed under the temperature at 6°C
and 4°C. NHs was significantly increased at 4°C. AST was increased as temperature and
salinity were decreased which indicated that it was affected by temperature, salinity and
interaction of temperaturexsalinity. ALT was significantly increased as temperature was
decreased. Free amino acid contents, excluding aspartic acid, threonine, serine and glycine
were increased as temperature was decreased. This decreasing tendency was also observed
when salinity was decreased. Taurine, aspartic acid, glutamic acid and arginine were
significantly increased as salinity was decreased, while glycine, alanine, methionine, tyrosine,
and histidine were decreased as salinity was decreased. The result of this study suggested
that transport condition to minimize the stress is considered in the range of 30~34 psu,
8~10°C.
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YRIZMO| glucose, aspartate aminotransferase (AST), alanine
aminotransferase (ALT) % NH;= A ASISIALE 2 A (FUJI
DRI-CHEM 4000i, Japan)S O|-83}0] 3} RiC

f2|ot0| iz 4t(Free amino acid, FAA) &4

FAA B2l HTHET| Qof 2 Ao HHES AHBE Al
242t sote|¥ 22 Fop L2| 222 FSH0| ninhydrin
method (Yemm et al, 1955)0f 2}, SZAHAZXD AR 2 g2 70%
ethanol 30 mIet 412 £ wHLEH0] 4°COM 1527+ JHE22(5t
QCh 2a|E ABSHS 40°C 0[sloN ZY 55T = etherZ A

=
Hoto] CHA| 24 =310

@t 1 g9 sulphosalicylic acidE 2&tet 2 LA 1A[ZH HX[SHA
Ct O] & 1527 YME2[StA 045 pm membrane filter2 Ot
= 3|43510] Amino Acid Analyzer S433 (Sykam, Germany)E 0[&
St Relomn|its HBREAMSIACE 24 Al column2 cation
seperation column LCAO7 (4.6 mm < 150 mm, 7 um), detector=
UVVIS (absorbance: 570 nm and 440 nm)O|A 2, reagent flow
rate?t buffer flow rate= 2t 0.25 ml min2} 045 ml min™'0|,
B 2E& 120°CE HHSIRACE

5. SAAzE

Aol Atk Er + HEHEAIRE LIEHICoH, 7t &
9|4(p<0.05)2 SPSS program (Ver. 17.002 AF238}0] One-way
ANOVA test & Two-way ANOVA test@t Duncan's test2 2S5}
ort
PN .

2 o

M

1. €3 parameters H3}
HHZTE Al glucose s=£ ZE HROM 4°CY I 7HE =%

1, 34 psul| B 4CE Mg LHX| =2 7N Foleh Xt
Ol RA2DH(Fig. 1), +=0 FFS B A2 LIEIKITHTable 1).
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Fig. 1. Variations of glucose and NHs in hemolymph of abalone,
Haliotis discuss hannai exposed across various temperatures (4,
6, 8, 10°C) and salinities (26, 30, 34 psu) at 7 days. Means + S.D.
Different capital letters mean significant difference between salinity
and small letters between temperature (p<0.05).
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Fig. 2. Variations of AST and ALT in hemolymph of abalone,
Haliotis discuss hannai exposed across various temperatures (4,
6, 8, 10°C) and salinities (26, 30, 34 psu) at 7 days. Means + S.D.
Different capital letters mean significant difference between salinity
and small letters between temperature (p<0.05).
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Table 1. P-values from two-way ANOVAs of hemolymph para-
meters in abalone, Haliotis discus hannai exposed across various
temperatures (4, 6, 8, 10°C) and salinities (26, 30, 34 psu) at 7 days

Parameter ~ Salinity ~ Temperature  Salinity X Temperature
Glucose 0.081 <0.001 0.053
NH; 0.987 <0.001 0.997
AST <0.001 <0.001 <0.001
ALT 0.145 0.001 0.534

NH; s== 4°C7t CHE —T— 2Ot 7B ZUA2D4(Fig. 1), NH;
= T20 e Y= A2 LIEHTH(Table 1).
ASTE 2= E=0|A 4°C%' O 7Fe =A%, E3] 26 psudii=

6°C, §C7} 10°C2Ct 208 £ LrEerc.g 242 g4

2GR MTEE0 g2 We A tE f'““:f Table 1).

ATE 20| ZotEsg &7 |'3PE %%% OL} 30 psulilAf
= FOI3t AO|E LIEFLHX| B4R *9'31 g. 2), 34 psu9f 26 psudiA
= 4°COIM 7H =2 LIERt =20 %‘% = ZIOR LRt

(Table 1).
2. =X U FAA B W3t

= 1850| EXfsts 222
LIEF oD, Al FAA =4 & taurine, arginine, glutamic acid,
alanine, glycine, lysineO| 90% 7t&& XtX[St Fo +4 d&2
2 LIESED, O 3 taurineO| 668%2 7V =2 X4g HRUCH
(Table 2).

Taurine2 30 psu 0|42
OLKFig. 3), 26 psudilAl=

HE OS5 W FAAS 240 21t B
XM

EROM= 22 7elet X072t gil

—

6, 8°COIAM 7HY = LiERL +2, E=,

T2t G20 4=AE0| BF FYS OKs A= LIEHHL
(Table 3).
Glycine2 %=

20| JFOotE+E [olstA LAsI0 6°CY Mf 7+
S| LIEFSEOD(Fig. 3), 26 psu/6°CY I 0.013+0.
(@2 7te WA LIt =2, o ggg He Z
ChTable 3).

Aspartic acid, threonine, serine, glycineS | @[3t LIHX| Of0|
Aol B2 20| HOIEE F715k= 0| LEIRITE Aspartic

001 mg tissue
Ao Lietet

2T O
adde 34 psudiAle 20| HOMEF BFo| ROFRX|TH 1 of
sto] HROME B7I5IF 2D, threoninedt serine2 AT 7t §
O3t Xto[7} LIEHAX| LARATE Phosphoserin, methionine, phenyl-
alanine2 30 psu O|MOIME 20| HAT4E BH0| F2I5H7
BILSHUR|CL 26 psudiM= =201 2 23 Xt0|7} LIEHLIA|

QI Aspartic acid, glutamic acid, arginine2 &£0| ROlE2
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Table 2. Compositions of free amino acid in abalone, Haliotis
discus hannai in this study

Free Amino acid mg tissue(g)” % in total FAA

Taurine 0.982+0.232 66.79
Arginine 0.179£0.018 12.15
Glutamic acid 0.058+0.009 3.94
Alanine 0.054+0.010 3.66
Glycine 0.039£0.012 2.62
Lysine 0.021+0.003 142
Threonine 0.020£0.003 133
Serine 0.017£0.003 1.18
Tyrosine 0.017+0.005 1.14
Proline 0.014+0.003 097
Valine 0.012£0.004 0.83
Leucine 0.011+0.006 0.74
Isoleucine 0.010£0.002 0.69
Aspartic acid 0.010+0.003 0.67
Phenylalanine 0.010+0.004 0.65
Phosphoserin 0.007+0.002 0.46
Histidine 0.006+0.001 042
Methionine 0.005£0.003 033
Total 1.470+0.228 100
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Fig. 3. Variations of taurine and glycine in tissue of abalone,
Haliotis discuss hannai exposed across various temperatures (6,
8, 10°C) and salinities (26, 30, 34 psu) at 7 days. Means + S.D.
Different capital letters mean significant difference between salinity
and small letters between temperature (p<0.05).

Table 3. P-values from two-way ANOVAs of FAA in abalone,
Haliotis dliscus hannai exposed across various temperatures (6, 8,
10°C) and salinities (26, 30, 34 psu) at 7 days

ato| F2lstA| Z71BHX|ZL alanine, methionine, tryosine, histidine
o

o o
G20 ZOE+=E LABIYUCHData not shown).

i
21 FE2 SMNE0| Mo IS TKlE T3 /oo
21t GRO| SHE g, U, AL S o2 7HK| Me[H &30
a2 OX|0 AEHAZ ZEE AP HHGM QU MEXTHSY
O| H3}7} UOJLIL}, Glucose, AST, ALT, NH; 52| &M AlS A
0| QU

Souza and Scemes (2000)2 SIYFEHFFTI2 AEYAE &
A2 10| CHSH A2|X HE2o2 AL S2|0H| LAt ZA0| et
f2/ot| ik AEYA X|EZ AMBEICID SHRICE

- ==

ES
g
=
2=k |O(Davis and Parker, 1990; Van et al, 1996), &=
‘ol'_l_ =]
=
1=}

+

SIS +20t Lol FH WSS Tk ofz| A=A
Q0102 RE| B2 [XIH| o LR AFBHTHViayan et

St
al, 1996). TIjF0| AR AEPAE H2 Al TAA SXIE ¢[ot

Parameter  Salinity =~ Temperature  Salinity X Temperature
Taurine <0.001 <0.001 <0.001
Glycine <0.001 <0.001 0.065

OX| 277t &0M glucose SE7t A E22 AEFHA K|
EZ AE0| ElCHGustafon et al, 2005). 2 ATF0M MFHEZ Al
glucose Sr= 2E F20M 4°CO|M 7HE = LIEILL 4°C O[3t
OlMe EEE0| =2 AEHAE Q0| W Z{o= TLtECt £
34 psudiM= 4°CE MIQBH LIHX] =2 7H [ol3t Xto|7t gl
2401l kst 30 psu OlStoliM= 6°COIME R2IFH 77t LIERL K==
20t MYR0| SYHoR MEHA| O 2 AEYAE RS A
o= LIEHHLE

2 AT0AME E-ZUO| NH; s=7F BE HEQ| 4°COM 7
oSt =H| LIEKEE Ol 79| 7|50] AEAR Qldl X
SHE|Of NH;7F REHSHA| BHZE|X] R3t0f KLl EH &= Hez
20|, O|FOIM ZHo|Lt AIE7| 50| Mote|H AZL|0}F HiEsH
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Table 4. Hemolymph parameters and FAA contents of abalone, Haliotis discus hannai at 7 days

Glucose NH; AST ALT Taurine Glycine
(mg dI" (ug dI" (VRR] (VAR (mg tissue(g) ™) (mg tissue(g)”")
Natural condition 33:06° 44.3+14.6° 7.0£2.0° 43£06° 0.924+0.026° 0.034+0.004¢
(34 psu, 15°C)
10°C 2.7+0.62 46.3+12.6° 5.7+1.22 5.0+0.12 0.809+0.048° 0.062+0.0022
34 psu
8°C 3.3+0.6° 68.0+7.22 6.3+2.52 5.7+0.6 0.841+0.0512 0.049+0.001°
10°C 3.7+0.6° 43.0+104° 6.3+1.22 5.0+0.12 0.848+0.0612 0.044+0.0042
30 psu
8°C 43+0.62 63.7+7.52 47+0.62 6.7+2.9° 0.875+0.039° 0.038+0.006°*

Value (means + SD) in the same column mean not sharing a common superscript are significantly different (p<0.05)
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XIS =CHPerson-Le et al, 1995).
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Al g5 RFLE 271 4551, RN GzAoz

FEEEE 7t 7|5E HESkE XHE AR
and Ramos 1980; Casillas et al, 1982). &
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FAA (Free Amino Acid)e R 14 20| H|Lj o4 x| CY
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S=0|M taurine, glycine 3 f 22 FAAE FH 2HghF AE A
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8E|0] 2tCHCook et al, 1972; Zurburg et al, 1989; Silva et al, 2005).
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glycine0| =2 F-J0t0| .= At0|0Y, Haliotis tuberculata®t Hariotis
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