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Effect of Acclimation Methods on Physiological Status of Pacific White
Shrimp Litopenaeus vannamei Bred in Low Salinity Biofloc

Yu-Hyeon Jeon, Jong-Min Lee, Su Kyung Kim! and Su-Kyoung Kim*

West Sea Fisheries Research Institute, National Institute of Fisheries Science, Tacan 32132, Korea

'Aquasis, Gosung 24731, Korea

This study was carried out to identify an effective method to acclimate low-salinity (4 psu) bred Litopenaeus van-
namei (mean body weight 16+3.3 g) to sea water. The fast acclimation group (FA) was directly exposed to filtered
sea water (32 psu) while the slow acclimation group (SA) was exposed to a slow increase in salinity. Shrimps were
sampled at 0, 1, 3, 6, 12, 24 and 48 h for plasma analyses. The plasma components between experimental groups did
not show significant differences. The hemolymph osmolality (HO) in FA increased significantly after 1 h (P<0.05),
while in SA it started to increase slowly only at 24 h and reached a similar level to that of FA at 48 h. The levels of
Na* and Mg?" ions were significantly different between the two treatments (P<0.05), but there was no significant dif-
ference in Ca®" ion levels. We found that the different methods of acclimation of L. vannamei to sea water do not af-
fect the plasma components significantly, but lead to changes in the HO and ion levels, it is considerable to acclimate

gradually for at least two days.
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Qb 0.2 Y7t BRIAL0 2 Thobe Aol A AT 4
Q= 58S 7HA] AL Q) o W(Freire et al., 2008) 2174 ¥ 3} o5
Aok AR Hit Hake A AR A] Hato] JekE & 4
ACHHu et al., 2015). |27t w4 AR A& Hohe 42472 4
% Ast, gu5=7] 9] st 5 YA adlsel AR 9F
& 0] 8 objek(Anger, 2003) RIS 74470, 745
ol #oFsl7| 3l= R 2lo] Fth(Vaseeharan et al., 2013). &

OH ol—PH A—]A]—O /\/\HEC’_,] 7—]7]—APEH9,]- U]X]jb‘]— _L]—E':]O] o] th
Q¥ 3k W3lo| 7175}A B-S-3HcH(Chen et al., 2018). o]
3l o] G2 A AEY Ao thE AL FAAI R Tl o]
S A A Hslo) gt AR ARRE A Q l:]-(Perazzolo et al.,
2002; Yu et al., 2016; Chen et al., 2019). §243F J& H3l=

total protein, cholesterol -5 A--2] EAF A Hof| HIl= % st
= Ao 2 odEA QltH(Vaseeharan et al., 2013). E3F G& 1
SRz B AR ofje) ol o) ARl jghe ul At}
(Joseph and Philip, 2007; Saced et al., 2015). G H3}o|| =
= PATES ARSI AW o] & Bt ES dliasta,
$A517] QJote] AR 2AES f&E}(Diaz etal.,2001). A4H%
Q¥(hyposmotic) 75| A= Na', Cl& Z4310] o]-29] A2
SRALS uhar, AR %}(hyperosmotlc) I?_Pé olAl&= Na', CI=
Hj &S 55l AW AHEYS 5-A2cH(Soegianto et al., 2017).
olegt A ARt 2 AL 55 H & o]Fofx|aL, L1t
Aol B2 o A] an|7t LAY sHA H oh(Tseng and Hwang,
2008). o] W3}sl= EgolA] oA 4H] 9] F7H= WY
& Z3t2 o]0 4= QIth(Kim et al., 2021). FE3F AHE =
52 (osmoregulatory capacity)S Helslo] AFEQ}; ZJo]of
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ofgt U2tsol AEAA W AR S e 4 9
th(Lignot et al., 2000; Sang and Fotedar, 2004). O.C.&= 8%
I AR 7] AFRESE 71712 B7EE o gloH, AR
Al(isosmotic line, 7] &71=1)& 7|02 SAFRS Aol 717t
442 4h5el 25eo] WolxIth B7kekChen et al,
1995; Gong et al., 2004). St} A->(Litopenaeus vannamer)
= oflul Aol Al BEOR e W] dhito] & 4
b, e Aol 7R stol 2 AAIeIA 14 el Al
1! Ith(Valencia-Castafieda et al., 2018). o]2{3F EAS.2 A
Q2 I A5 o] u}2 Birta o] A W e E S o
= Tkl A 3w At (McGraw et al., 2002; Cheng et al.,
2005; Jasmani et al., 2010; Liu et al., 2014; Jaffer et al., 2020).
AR =2 ST BElste] £A] Lo wE FFF AR v
W AT FES LY 50% W= Ao] A AEE Al
Ego] "ot A AT} QIek(Kim et al., 2017). AL
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e Q4 Ao] ol LaL 9EHMOF, 2021). T2t 9.2t
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! AR E 18 m? glojAgo] &
A= o Hsi4(32 psw)l]
23t <=*](fast acclimation, F.A.)
F(4 psu)yE A& xoll A
o A2 A 36A7HECE Sl F ol HFE 4.31 psuoi|Al
30.21 psu7tA| 57X 71 A+ -(slow acclimation, S.A.) 2 A
oLy, 4% T SAcke S 1000ke] 2§ ok 48417
FOH AR UASAT W -2, §EAL, B, pH EHS
Y SI-Professional plus (YSI Inc., Yellow Springs, OH, USA)
£ ojgsjo] ZAsiglon], & AEare] 3% A8 WA (e
w2 e 50%, AL ol E 191 381(941, 1541, 214])
Shch A HEAS 3t MEL0, 1, 3, 6, 12, 24, 4847} wlc)
g suke]y Qdskar, YaEe](4°C, 10,000 rpm, 15 min;
Hanil Scientific Inc., Gimpo, Korea)s}o] H-2]3F F&-o E.A]
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AR 24 2¥%531(-80°C; Panasonic Healthcare Co., Ltd.,
Tokyo, Japan)o]] X 45}% T}

HA =4

AR F2F Y| 57] A& (total protein, cholesterol), &
AZA[AST (aspartate aminotransferase), ALT (alanine ami-
notransminase), ALP (alkaline phosphatase)] A8 Aet
7] E(Asan Pharm. Co., Ltd., Seoul, Korea)S ©]-&35}o] HA4]
BRIk, WE 242 |24 vfirele] ket ALXISHIC. Total
protein A AN 1 mLof @4 10 pLE H7FskaL 37°Cofl 4|
3089 & 540 nmol| A 3= S 2459t} Cholesterol-&
AAAH0.75 mLof| @45 pLE A7Fskal 37°CellA] 5 34
2, 500 nmoj| 4] S =5 S45HTE ALP= 7] 82591 400
nLE 37kskal 37°Coll A 52 W] £, @4 10 pLs 37kskar
37°Col A 158 W] 5, A H 400 pLE 3 71akaL Aol A
104 2] %, 500 nmof| A S-3=5 57453tk AST9FALT
7149 100 pLof]l @420 L= 715}k 37°Coll A4 60530
= A 5, Al 100 uLE H7FskaL Aol Al 204 B
2, 0.4 N NaOH-& 1 mLE 37} 5 A-2of4] 102 A 5,
nmol| A FFEE A5

A AFEQRS AFEQFEA 7] Micro-Osmometer (Advanced
instruments Inc., MA, USA)E ©]-&35lo] 4313t A<
FEgo =l 45 5]4519(0, 4, 10, 15, 20, 25, 30,
32 psu) AIASFRIL AR S7gste] oo e WA
THE3iTh

R*=0.9983

91 g Aol B Azl HFahE AFRS A 942 A

R ATES ERAAT. B AREIT A8 S AR
RS B 718718 SPOn AR B
o

G W ARSS o] 2442 o] 2424]7] Dionex Aquion Ion
Chromatograpry (Thermo Fisher Scientific Inc., Waltham,
MA, USA)Z o|45to] Na, Mg, Ca 245ttt 7 A7k
A AIE-L 100 pLoll Z75 4900 uLE o] 3] 4jako] 24
shedth AL B SEMR 45 51451010, 4, 10, 15,
20,25, 30, 32 psu) 2 §4E ARSI, o] L1 Al gt
o ofel YA WEL.

Naion Y=334.41X R>=0.9983
Mg ion Y=41.033X R*=0.9983
Caion Y=13.301X R*=0.9979



7Hd EAIHA 50142 one way ANOVA 241-S A A5}
Tukey’s multiple range testE &3l P<0.05Y wf -
=02 s,

2

A9 717 5ot A9l 4242 Table 13} Zo] 9 9 of2
FEa2 AdTE 724 Aol fllth
242

A 97148 2 aaAE o] Wk Fig 13} 2} 8%
total protein} cholesterol-& 42| of] wh2 6241 ¢] AJo]=
Holx] oottt A g A E QI ALT, AST, ALP= <= A" H o]
uq_e o_q;go] ]:ﬂp:}.‘—- 040—1

S o
B Y AIRS A

S 9 ARG AR Riske Fig. 20]) YER ik FAA
ol A B ARESE A7} 1417 3 522.4 mOsm/kg .2

FolH 0 FIISAT} 48410 F ol A9 g walth
(P<0.05). ¥HH SA AT B AR 48417 R E] §
o2l S7HE HAthP<0.05). A+ 7F B AHFeke vlal
S A} 1-244371A] o2 Q1 Aol & B 3lom(P<0.05)
AIZE o) 5ol 2] 72l 2ol 7} glgick S.A AT B4} AL
S AR 7F A A = Fig, 33} 2o 7187 0.0982
2 Uehdth FAARO AR *P—Er%*—% e 71z At
%4(977.37 mOsm/kg)S F-A151% L, S A A AR 4F

ERe AY AIZF B 364171714 A—])ﬂ 3] Z718t & A

Juk

N
0

A 9 A4 o] 24 B W3H= Fig. 40 LR Ict. @4 o
Na 0] 22 FA ATl A 1A 7F 2o 793¢ 715 HA e
1, 48417k ol -9 491 A B YITH(P<0.05). SAAE
A Na 0|22 484 7F F-ofl 7243l 5715 KA THP<0.05).
'6&% F &7 W Na o] 22 1X|7F S| 244 71714] §-9] 4
B I1(P<0.05), 4847k ol = 2431 2o 7} ¢l

t}. FA .*E!@%L 7 Mg 0|22 244 7bol| o431 S7HE
HYTHP<0.05). S.AAFTLO] FAF Mg 0] -2 484|171 S0
A ¢ S7HE HATHP<0.05). @74 Mg o] 1413 37
E] 24A771A] ARl 719] {91401 Ato] & K THP<0.05).
G4 Ca o] 22 3AIZE A AF T 1H] §-204 31 Aol & A€
SF HE gl A A o] mhHE o)A 1 gk Holx] ¢

of U A 3 AR et 763

UTHP<0.05). F.A.2] A<= Na, Mg, Ca 0|22 237|171t
o AR ghe FAFHAT, SA.L] Na, Mg, Ca o2& 43
A2 3 36X A1AIS] Z7SH90 1 0l QAR ¢
& g3,

L
o] W7 2ol A wiAl= dFE e 54, 7IA
7], &=, GEHSEE 5 oA 7HA] Qo] whEh vt
ERATH Anger, 2003; Re et al., 2005; Baylon, 2010; Jasmani
et al., 2010; Castafio-Sanchez et al., 2020; Jaffer et al., 2020;
Saraswathy et al., 2021). & Aol A= A G Hlo] 2 Egtof
A AR STt A& R AT o Wl o E o
W AR, AR 9 o] 2SS BlaLskal Akl <=3
WS ghelstint.

7 W total protein> > 23], JFAE L L2 A4 2
13} thafat o3e7 o] oa) Aers e
zon et al., 2011). Kiruthika et al. (2013)2 @2 20| tiger
shrimp Penaeus monodon?] total protein <=%]& %7%] 7tk
T BT} Kim et al. (2018) E3F gEo] Loz
M A, L.vannamei®] 8%} total proteinT3]7} &
< Holokar Hugich shA|el, & dAtoflA] G Hstel whE
L. vannamei 8% total protein®] -2} 21 ¢ ¥3}= w2tk ) oF
Q¥tt. Enayat et al. (2011)2} Mubarik et al. (2019) 3+ G& =
Zholl mHE 21 2Q1 W37t glekal Hugich % cholesterol
2 AHEO|E 2 0] Ao A a7k AL AR

o|w], AZAEE H71et 4= 2UtHGong et al., 2000; Zhang et
al., 2019). Kim et al. (2018)2 #| F+& =] 1} ol 4| BT} Al
- 948, L.vannamei®] @7 cholesterols=2] o] th3l] 5=
ube} )29l xjol7h PaE gk BashgoL], £ o]

1t AE H3}o| W= . vannamei 8% cholesterol2] -8-2]%]
Q1 WSk T 4] gdolt

g2 aAAHQl AST (aspartate aminotransferase), ALT (al-
anine aminotransminase) 2! ALP (alkaline phosphatase):=
AEE=Y F & AR gol AR EH &4 A EF Y

B

L

Table 1. Water parameter of Litopenaeus vannamei according to
the method of acclimation

Group Time Temperature Dissolved Oxygen Salinity

(h) (°C) (mg/L) (psu)

0 264 717 4.31 7.91
SA. 24 245 6.66 15.21 8.04

48 229 6.02 3021 8.1

0 27 5.9 33.41 826
FA. 24 243 5.92 332 8.12

48 21 6.73 32.75 8.13

S.A., slow acclimation; F.A., fast acclimation. Value are means+SD.
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Fig. 1. Plasma components of Litopenaeus vannamei according to the method of acclimation. Value are means+SD. Asterisks indicate sig-
nificant differences (P<0.05) between groups as determined by t- test. Different letters indicate significant differences (P<0.05) over time as
determined by Tukey's multiple range test. S.A., slow acclimation group; F.A., fast acclimation group.

L7} 371k AeZ & A ltk(Jahromi et al., 2020). ¥+
o] Z7kste] kel ofF2] 4 W AST, ALT> 98 o= &
7isttha el A Qlck(Fazio et al., 2013, Al-Khshali and Al-
Hilali, 2019; Abdel-Rahim et al., 2020). Y1 =2 Lo A=
A7 Z7tof| b2 L. vannamei®] 8% AST, ALT 9 ALP9] &
o) 2]9) Wk pakE] 4] kit

tH(Boonsanit et al., 2021). 4+
7} gloml, AHRQE 2 oS Ag4: AHEQE S}
H709] 419 81918 59 718712 Wl 4 SleH Tantulo
and Fotedar, 2006). 7|-27] o] Y242 AFEQF 24 S o]
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Fig. 2. Changes in medium osmolality and hemolymph osmolal-
ity during the experiment. Value are means+SD. Asterisks indicate
significant differences (P<0.05) between groups as determined by
t-test. Different letters indicate significant differences (P<0.05)
over time as determined by Tukey's multiple range test. S.A., slow
acclimation group; F.A., fast acclimation group; S.A.(M), slow ac-
climation group media; F.A.(M), fast acclimation group media.

1,000
2 —SA.
=
Q
E { = 0.0983x + 452.08
£ 600 | R2=0.8894
o© e
o
2 — e
[72]
o 400 Isomoticline
<
Q.
£
S 200 |
IS
[0}
I
O 2 2 2 2
0 200 400 600 800 1,000

Medium osmolality (mOsm/kg)

Fig. 3. Relationship between medium osmolality (x) and hemo-
lymph osmolality (y) in S.A. at different salinities. S.A., slow ac-
climation group.

kAl H7ke 4= it Castille and Lawrence (1981)7} 231
et L. vannamei®] E7% AFY 718715 0.200] leh 2 &l
A S AR R AR 71271710.0982 WS S 2
of wet AHE AR AT Yo =2 A 02 UEyTh o]= western
king prawn Penaeus latisulcatus (Huynh et al., 2003) 2 tfj £
B.9| Farfantepenaeus: 0] /A ERTHE =2 AEX A S
0} ZtHBrito et al., 2000). 4 AHEQFS. [A]7F Zof A3

T 7o) §o)2]el 2ol S Lhehtirt 48412
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Fig. 4. Ion (Na, Mg, Ca) concentration of hemolymph and medium
during the experiment. Value are means+SD. Asterisks indicate
significant differences (P<0.05) between groups as determined
by t-test. Different letters indicate significant differences (P<0.05)
over time as determined by Tukey's multiple range test. S.A., slow
acclimation group; F.A., fast acclimation group; S.A.(M), slow ac-
climation group media; F.A.(M), fast acclimation group media.

mOsm/kg .2 2491 Z}o]7} A ATHP>0.05). Cheng et al.
(2005)-2 25 psu <=0l A L. vannamei®] H+ 7 A5 o]
798.00 +6.32 mOsm/kg 2Hil B g on, 2 QLo A o)1
o G2 =2 2 F A = ok 2 Aol A DA AR 4=%](549,
539 mOsm/kg)= S1&dli4=2 247 20 psu A HE H ol A
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A8} L. vannamei®] 874 AFEY Wt gH(573 mOsm/kg)gk
I} -GAFeE =% th(Sower et al., 2006). A3 AJZ48A|7F 5 &
ST 7 EA AR AT AL A= A e ' Kot L. van-
namei7} QRO EO R A5 3 WA AL} A7}
Y 3] 7] 712 48417t A Q E]= A 0 & whehE T Jasmani et
al. (2010)&} Saraswathy et al. (2021) A+ Wk2 W, L. vanna-
meif MFRAN AR O A 2 W, WHAFY ol 3
#{5] s o0 S5 Ee] 1-320] ARk B}

7% Na o] 21} Mg o] 22 o] TS o257t
Z7bHom, BRI GAE AL Btk olot 44}
317 Jaffer et al. (2020)+= L. vannameis A QE02 SHS
o €% Na, Mg o] 257} Zaxgivkal Bk WA Jas-
mani et al. (2010} L. vannamers AGEC 2 42 0 &
% Na o] 22 F=7F Z4AagA| gl 4 Mg o] 22 w+dgt gf
HE HolA| ofgtrhar Hugrt & AgoA 84 Ca ol &5
T AN o2 St 2po] flo] UAsHA A= %leH, o]
= L. vannamei®| 95 74 AT AT} A cH(Jaffer et al.,
2020; Saraswathy et al., 2021). ©]&{3t A¥}= Ca o] 20] L.
vannamei®] A3} 2ol Tolel 2] orom), 4HEe 24 e}
= 99 A% 107 A3A7)7] sl @Al dAlA e r A
= At ARE-SE| wiiZol g 2719} o o] §17| Wi
o]th(Jaffer et al., 2020).

3 QIO Al ofex] Hplof k2 Wol U] 4HEQL, o] £t}

2 vlwsha AN G2 PES Slsch A 4R

>

p

A] 2] el k2 -] 210l WBR= LeREA] glgkeh. 24
AEQRS: 2 whel wre} 212191 Aol 2 et on, &
7h W48 AHEQRA 7L 325 A slich. B4 ol Ay
ofl 4 1= Na, Mg o]2.0] %3] o] uh £.9212) 2fo| Let
Wow, B4 ek} fAk 2342 Bk B4 Ca ol 2L
S o] w2 2129l xjol 2 hekh ] ggkeh. 4]
A2 Fol 42 WS L vannameio] 84 AE Ao Al 2
S w07 QAT AHEY 28 53 o & i WEkE B
SES ) F s 48A17F 0] AF0] 710 Fa1 A3 YR O &
A3hz Alo] A Ae Aoz ekt

x
x

o] =E-2 2021y YAtk ‘Hlo] 9 Zeke o] 83 5
=R 71 (s], WAl (R2021014) 9] Ao 2 4=3)5
ATy
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