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Effect of Feeding on Postlarvae of Pacific White Shrimp,
Litopenaeus vannamei during the Acclimation Process
to Low Salinities in Seawater

Su Kyoung Kim, Na Young Shim, Ji-Hyun Cho, Jong Hyun Kim and Su-Kyoung Kim™*

West Sea Fisheries Research Institute, National Institute of Fisheries Science, Incheon 22383, Republic of Korea

Abstract - This study focused on the effects of feeding on postlarvae of shrimp, Litopenaeus
vannamei, during the identified acclimation time to low salinity. A total of 5 different salinity
groups with or without feeding (32, 24, 16, 8, and 2 psu, 1 liter, triplicates) were prepared, and
30 shrimp were settled at PL21 (postlarvae) and placed in each group. After 24 hours of the
experimentation process, the survival rate of the fed and starved groups was observed to be
lower in the 2 psu group compared to other salinity groups, with the rate of 86.6% and 81.1%,
respectively. The condition index of glucose and triglyceride, which are important factors for
osmoregulation and as energy sources, was 4.2-7.6 times and 2.7-3.4 times higher in the fed
groups than the starved groups at all the levels of salinities. The creatine level increased by 1.1-
1.5 times in the starved groups as compared to the fed groups. Likewise, the activity of all the
digestive enzymes like, lipase, a-amylase, trypsin, and alkaline protease were clearly higher in
the fed groups (ANOVA, p<0.05). Apparently, it was observed that feeding is effective for the
postlarvae of shrimp, which shows a characteristic fast metabolism and larval development,
during the acclimation period to low salinity.
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32§ (Litopenaeus vannamei)+= OtEF L2 Fo}
H 277t AR 2 gA JAT A= A MAAA 7
W2 Aol o] X1 gl EFolth B3| FEAHLE &
2 FE2A 1psudllA 40 psudl A= A 4]o] 7h55ict YR =
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o FHO =7} 7t o]Fo] St A A FAATAY
F9¥E%o] Hch(Samocha et al. 1998,2002). o] 3t F4
Jo AeEASS AP gt of e} dj=F FtaL IR
G WEAY @, 7IgoME AMse W o]+ S H
Fof tigFAleol AEste A7 "ak Frksta e @
S AEo] AFPE 1 Qlrh(Saoud et al. 2003; Cheng et al.
2006; Roy et al. 2010). A G2 FAof w2 Ao AEQt
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Table 1. Ion-composition of ground-water and seawater

Salinity (psu) pH ?jlll(gl]in-llt)y Na(mgL™) Cl(mg LY Mg (mg LH K (mgL™") Ca(mgL™)
Ground water 0.15 742 75 11.16 16.94 5.19 2.89 2.76
Sea water 32.1 6.967.60 140130 10,185356  21,13216,826 1,17556 3585 31565
24 7] (Charmantier and Soyez 1994; Lignot et al. 2000; 16, 24, 32 psuZ W30} ARSI 22 7HRV|2 A2

Palacios et al. 2004), £3] 24 44 A7,
HE5 = (McGraw et al. 2002; Kim et al. 2017) ¥
o Agao] e olews U QRAEAAA} AE U 4
ol 0L 9 5 choket A7 Aol HATH(Liv er
o 2014y, AGE FHANA 4T F0% QA ARG 2
seoz dAgeses A ole BERT 7 ol
7F v go] =93 goloz 7~H10}J_ o FE3 o]
Hrhstel wes 2Aekd Mo AT AUFS S
g 5 7] izl AR Hles Fe Aol $83tth(Boyd
2003; Saoud et al. 2003; McNevin et al. 2004). X|3}42] 7
9 2e TIME My, £ BH(Co) SR BHE 2L
o 7 wigel me 490 AeAel gl gebdon 4
2 @ yELO 2 oS HQlth(Fry 1971; Kinne 1971;
Fegan 1992; Roy et al. 2007; Li et al. 2008). 3|50l A AJA+
U RS AAE U004 AL shew A1 HA 1 o
£l A B2 Al B QAL PPzt o
2 s wols of 717k Hlnd &) o
Bl I8 FEA L S AL AT ol o
2t AdRel Yol BAHS SAL soke e o
TE9] ﬁlxl?l'(Parado—Estepa et al. 1987; Rosas et al. 2001;
McGraw et al. 2002; Kim et al. 2017) ©] 7]7H521e] Hol
Fao] vA= G B At o|FAR A Ftt. 1
U g &Xste old 42 PL 10~207] Abe]2 GA
327} PAo] Hol dExdo| 7Hset Al7|d, AT gl
wE2A AgPE o] oz Aue} JFEY Zgo] H
AEg & S vE AoZE EHA Atk (Davis et al.
2004; Jayasankar et al. 2009). 2 HALo|A= +X]7]7Hs<t
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Sl W e Bk st
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AT FAE 58 F MPAEE 10~ 157124

do] oAl RAE A3t 44 3 vt RAE A 3§
Atk Qe A|Zo] I} o} EYmE YA} o
¥ ST 250 uLE ¥ 5 VIS ol8st dad
oA HA SAS BaF T ThA] 250 uLe] ZF4=(ice cold

distilled water)S ¥ o] & 500 uL2] A EE ZH|5lg o
2 dFold= Zﬂ"“‘:"&‘lﬁi Aottt 1 3 4=
(8,000 rpm, 102, 4°C) & 595 st EA&47]
(Fuji Dri-Chem, 3500i, Japan)E ©|-&3}o] &N H A
cholesterol, glucose, triglyceride, creatine, BUN (Blood urea

nitrogen))= A A|3+4T}.

(protein,

3. 4£3ta A 84 (Enzyme activity)

Astah B2 AYEY A G2 A5HE &84
© ™ TG-Lipase &42 p-NPP Y22 405 nm (Hung et
al. 2003), a-Amylase= Bernfeld (1955)0 we} d &
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579 540 nmol A FFEE AP 2H, trypsin
Erlanger et al. (1961)°] @2} 410 nmo]| A, alkaline protease
+ Dabrowski and Glogowski (1977)¢] W of w2} 410 nm
oA E33F=A (Molecular Devices, SpectraMax i3)5 ©]-&
sto] ZF a4 SF = wet £t Aa8AL Hol
Aot vdH AEY AR §5, A8 27] 9 ute
42 g BN gF Aol UF oAE Gobsl U
o 7 EA9 BY B wnid TheT} ol Fojskel 4t
435ttt & 1 unite 189 1 umol] p-NPPE 8| A]7]
= lipase, 1 pg2] maltoseE A= a-Amylase, 1 pmol 2]
BAPNAE 38 A]7]+& Trypsin, 1 pg?l azo-caseing -3 4]
7] protease®] Fo 2 Aostal FMu|go| IE F A
S 7% T AR TAZ o] 2 BABAS BASY
.

4. 571 A 2] (Statistics)

235ta 4 9 JAEH ] AFt= SPSS (Statistical Package
for Social Science, version 13 software) TAZTZ 1O F
AR AT 4TS Elsd % AR ¢
E37te] et dYEAEA (one-way ANOVA, Duncan’s
multiple range test (p <0.05))ol4 948 HFS AAISH
dEE HoldH AT dEAER, 4 AT 274

2 FHQ Aol EAISHAT TE F2olA HolHH
ol WE vl t HAEAS ol &St en H(HEAR
p<0.05°4 §22¢l Zpo]& ®A| H5TH

2ot o nE

1. =& (Survival rate)

AGEANA NEE ST HS AEE IF
82 FAFA 84 olQo FHY AHE, AHS4Y o]
2ETF3T 22 FH2EG A, Holo A HHF T o
43t 21le] 93] 2ol Hk F7] S (PLA)Y A o]
1719l 43}7]3 (Abrunhosa and Melo 2008)1} A§ 2] 7] 3k
(Garza-Torres et al. 2009), AFESF A 7|Ho] FAo] HH
AGEo 55tz Yl B oAHAE an|sHA ok 2
Hug HEAxH At ofUAE B3 & 5 U= o
o7} & ALE WELO] Rolx| A Ht}(Palacios et al.
200, B FA AFE A7) Al AL
oz 2psu—,—H A 342l 32 psuZtA] 2psu 7HASZE F
2 243 F PL207]9) 94 300} & 3wEo= %j_‘fg
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Fig. 1. The mortalities of shrimp, PL 20 of L. vannamei, during 24
hours of acclimation to low salinities in seawater as a previ-
ous trial. Error bars represent standard deviation around the
mean.
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Fig. 2. Survival rates of shrimps, PL 21 of L. vannamei, during
acclimation to low salinities in seawater. Error bar means
standard deviation. Capital letter; significant difference
between fed groups. Small letter; significant difference
between starved groups (P <0.05). The survival rates of
shrimp, PL 21 of L. vannamei, during acclimation to low
salinities in seawater. Error bars represent standard devia-
tion around the mean. The use of a capital letter signifies
significant differences between the fed groups. The use of
a small letter denotes significant differences between the
starved groups (p <0.05).
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W2 7RI 2 psucll A= HolE HFHT Aol BEE0]
81.1+12.3% (SD; standard deviation), Ho]E 3314 &
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o2 dEFA Hols AHFE 744 AFeHA o2 A
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Fig. 3. The body fluid composition of shrimp, PL 21 of L. vannamei, during the acclimation to low salinities in the seawater. Error bars rep-
resent standard deviation around the mean. The capital letter denotes a significant difference between the fed groups. The small letter
signifies a significant difference between the starved groups. The symbol of * shows a significant difference between the fed and the

starved groups at the same salinity (p <0.05).

of W2 PEE Ao|E EH 2psucl A= HoldF 1} H|
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o2 Z83l+=4|, Roy et al. (2007)] A4 A A8
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Fig. 4. The enzyme activities of shrimp, PL 21 of L. vannamei, during the acclimation to the low salinities in sea water. Error bars repre-
sent standard deviation around the mean. The capital letter signifies a significant difference between the fed groups. The small letter
signifies a significant difference between the starved groups. The symbol of * shows a significant difference between the fed and the

starved groups at the same salinity (p <0.05).

I Fig. 33 2T} Hol 2 4T VTS HAA o
2 ARFY f9F2A Aol Hel 84& glucose®}
triglycerideo] 1&™ o] 2452 HEFE TE AolE
Ho|A ok} thE 249l protein, cholesterol S YH FE
7S AL glucose$t triglyceride@= B2 Holy
FeF vl ol HE Aol E HolA| YA dRFEo o
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9t oY AB|E F0]F I (Haines 1994), A RolE &
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A7F BZ£3 7% (van Ham and Hall 1998), 31529 ¢
Yolo] =% (Racotta and Hernandez-Herrera 2000; Mugnier
and Justou 2004) =% o] & AEF A HFLo] 93t Ao
2 2 oA Qbd B ATl GET) w2 Rol
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3 ZpolE Hol7|& 3t FE=9 F7F Al k=HEE vijEst
€ 7159 oS YEtdle 840t & dFolM = HolE

AHHA G A 2388 o 2 %S Bk 1 o]9
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