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Free Amino Acids in the Muscle of Whiteleg Shrimp, Litopenaeus vannamei,
Reared under a Closed, Recirculating Production System

Tomoyuki OKUTSU, Junpei SHINJI, Setsuo NOHARA, Takeshi NOMURA,
Yukio MAENO and Marcy N. WILDER

In the recently developed Indoor Shrimp Production System (ISPS), whiteleg shrimp (Litopenaeus
vannamei) are reared to market-size in low salinity water (5 ppt). In general, crustaceans show decreased
free amino acid (FAA) levels in muscle under low salinity conditions, which lowers their value as a food
product. In the present study, FAAs in the muscle of L. vannamei produced by ISPS (ISPS-whiteleg shrimp),
and other commercially cultured shrimp species, were analyzed by high performance liquid chromatography.
ISPS-whiteleg shrimp showed high levels of key FAAs. These levels were similar to those of Kuruma prawn
produced in Japan, but higher than those of imported shrimp species. These results show that a high-value

shrimp product can be produced by ISPS.

2010 4% 6 H 22 H3zft, 2010 4F 8 A 11 H=-3
ARG O ABOZ CHERETH Y, T EHEIRA
HITFEMA 200 P 2I2ET L, LaL, ENTIEDE
HOWMEREAN 25 by, FETIIZ VYT ¥ 1600 b
VHEEINTVWLIOATHY) , TEHOHKRITIHLT
P10% FEEIC L & F 5 T b, TR 2 K E & IR O
BEBAESND LY, AOREMREIIZT CHEOERN
AR OWMKIIEELRRFETH L, fE, ZEHD
Wiz aEEAT & LC, PSRRI S A 7 A & FIH
L7zBWEI A2 A5 2 (Indoor Shrimp Production
System, ISPS) ABHFE 4172 2¥, ISPS I3 I7%FH L 72
80 t DWIIAT WAKIE & 40 m x 12 m DF AN 2 F |21
&%%vm@%mm%%&a%wztm KT, YD
TREARTHICHE LT\ b, BIfE, /N A A T U Litope-

naeus vannamei @ 7 4 )b A X2 I J5L ] % $E 72 7 W specific
pathogen-free (SPF) FE T ¥ % J\» CHEHB T D%
ATV, HHHCHE LTS Yy NF AL ZER S LT
IUERHCE L, HERO KR RIS B Tl 5
PR E TERL TV ARERO T ETH S Y, H¥
SO V=71, NF A A T DR % F)
L, KD S ARIE DK~ DB Z i % B3, 5 ppt D
IR 37K C b B AR TR & B2 R AR %n% &
FRELZT, ZOBMIZL Y ISPS TIEETZ b0
IR ETREICT 22 ED3TE 7 L LRd2S, Hi iﬁ
f@%ﬁmwmﬁmzmviD¢W®K%7 Va5
ﬁfﬂ“@bfté ZEDHMLENTEY, FRIZRS ““(ﬂjﬂktP“C
BAMOWEEET 3 ) e ESKT T2 Y, BT I W

*OMVATBGEN  EBRMORESEN S v 8 —

T 305-8686 Ik (I RDL 11

Japan International Research Center for Agricultural Sciences, 1-1 Ohwashi, Tsukuba, Ibaraki 305-8686, Japan

okutsu@affrc.go.jp
*2 BRI RF B R A an R F e A
*3 HASEfERE S RERIFZEE DC
* ORASHTA LA T A —



EFREICBOTEELRERRS TH LI Eh 5, FN
DOWEHET 3/ BEEOKTIZT O, 3 74b b il
BICERZPELBLIZT Y, 22 TAE TR, #ie
TRALEFAN T B ISPS THEHH, i SN/ F x4 T
CE 7N~ CRNIET 4 5 FEOT T € Of A it
HE7 I BREED IR 21T 720

MF ETE

R ISPS THM & 72N F A A T U Litopenaeus
vannamei (LLF, ISPS /N F X 4 V) Lififi s hTw
57 V< TR AT (HAREZ )V~ T ¥ Marsupenaeus
japonicus, /X k47 2 L ¥ Penaeus monodon, 7
U7 I ET A~ KU Fenneropenaeus indicus, =z —
HL RZTEET I — 1 a1) 7 Litopenaeus stylirostris)
BLXOA VY RTINS AL Y L vannamei (LLF,
EIANF AL V), ZNEN4~5Rx TR L2 GE
1o @TORHIGHIRETAFL, EBRICHHT L F
T -80C CTHRAF L 726

HAMERORR 73 RO M-S 2 5 A
I3 OkumA and ABE ' D Ic Bt > THlE L 720 £
3, -80C T E AT S N7tk & fiofits, KIETHLg
DR 2 BRI 720 KIS, FRHLL 7255 AR LS 4 1
BOMEFEREMA, FEVFA X, FEVL— b7
4T, 20,000G x 10 Frfm oL, RExzHz. 2o
& &, KR OB O 720 B3R KRR 1T 15%
L7, BHN BIEASEED 1.6 M REEKESD ) 7 A
THIFI L 7214, 4T, 20,0006 x 10 43 M5 0ok % 17w,
WIRFEB A ) T AR AL L. 2o RiET 10 5
A%, sdpk7 o~ 77 74— (HPLC) 12X
BT XTI L7z,

HPLC (C & 28587 3 / B854 NIMURA and KINOSHITA ™
DFFIZHEVy, Shimadzu LC-10 HPLC ¥ A7 4 (s
YERT, BUH0) 2 vy, mRHIE OB T I/ REE D
GitER TV H T AFEEREICE D ITo 7. Thb D,
BEAHIZSo MM EEEE S MY o A E x5 — )b x v,
' — K% F 24 & LT Develosil ODS-UG-5 (6 mm I.D. X

35 mmL), ZHiH 5 4 & LT Develosil ODS-UG-5 (6
mm I.D. x 200 mmL) = L7z %8, BItHHORK
MEME LT 572002, BN Y 7 L ERRE AR O I
Shim-pack GRD-ODS (4 mm 1.D. X 250 mmL) % ##i L
oo T3 WA EEHE, BRI, 04 M R
F P ABIUF T IVFEMREHIE L 1:3:2 DIHERT
RBETAZELICEIDVFAM L, BE4HHRIZ20 u %
HPLC DY A5 LIZIEA L 720 F 5 IVEEEAALEE21,
0-7% VYT IFEr F (OPA) 80mg B L U'N- 7t F
W-l- Y AT A4 2»100mg & A%/ — )10 me \ZER L
b DERMFH Lz, AR K205 44707 F 01
ey, 71T Al 28.0C, bR 350 nm, MHIEE
450 nm THMT AR FTo 7z B, HEHET I/ ERICIE LY
& DHINHFAET 575, PREEOMMB T ICBVTCIE, 7
F= L EDOMBIHELEST B —F, T7=rD4ot
DT I/BTIEZFOIIEAENLETHY, DAELIIM
DTHEIZLPFELEZ WY, LT, AWETIE
TI7= ELBEDREOARE, T7=UMNOT 3
JIWZOWTEHLEOAREY, ZNENOMEET 3/ BRE
B L7

WRETALIE TR B B O E R, Bonferroni #5E &
%\ 1d Scheffe e 2 L, p 2005 LT & &%
FICEELRERH D L R L,

K2 TIJBONICHEHLIZHPLC DY A 17050

Time (min) B. Conc. (%) Flow (m¢/min)”
0.01 0 1.2
3.00 12
7.00 18
18.00 24

39.00 40
50.00 40
52.00 52
64.00 67
64.01 80
69.00 80
69.01 15

LB I1E50 MMEERET R U Al A X ) — LR LT
AR ) VPR S
SiEEFRT

1 KBRICHE L 7RE

AR Fekh F4 A FELE P (5%
ISPS/NF A A whiteleg shrimp Litopenaeus vannamei HA 5
7<=k Kuruma prawn Marsupenaeus japonicus A 5
7T E giant tiger prawn Penaeus monodon R ARA 5
A== Indian shrimp Fenneropenaeus indicus PO TIET 5
TNhN—v a2 blue shrimp Litopenaeus stylirostris =a— AV =T 4
AT A A whiteleg shrimp Litopenaeus vannamei A KRV T 5




BREER

RO THEONZ70< 7T 02K 1IRT, AE
BRCH L7 6 EO T EHROEE T 2 /B
X, SVvF Y, )Ty, TIVEFZ U TEED 69%
~8T%x O (F£3)o KIZ, TN 3IMOKLERET
IUWBLOHRIERET X BREEICOWTHE AT 72

0. 8

10
0.2] 6 il

0 L

LS (AEERE 350 nm, BHKE 400 nm)
(&)

|

M, ISPSNF AL T UL, oz L) b HEICS
VE I UERPEPo7 (B2A). F 72, ISPS /NS A
ATV Dr) Ty, TLVEZy, BRI MeEEX
VI LFET, MANT XA L ) SEREICE
{, WIIYE, £ FIE, TV—3 ) v TONERE
IV XY @ Z2R L7 (XM 2B-D), ko X 912,
ISPS /N F A £ T 5 ppt DA THE SN TV 5

12 18

21
20
14

0 20

10

1
19
16
# 15
A |
60

40

REFEERE (9

ST < BEoAE

1 KWECHWAT I VEBAY v F—Forax b 74 (B) BLUISPS NF 2 A ZEofAMEHO 7 0~ b 75 4 ()
K- OfHET I VBAY V¥ — KO 1 1=L-Asp 744 mg/L; 2 = L-Glu 720 mg/L; 3 = L-Asn 624 mg/L; 4 = L-Ser 676 mg/L;
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x3. TUKROFAT ST I BEEE (mg/100g)*1
ISPS/NF A A =& J v e A Av R=tE Th—al) S ANF AL Tt
(n=5) (n=5) (n=5) (n=5) (n=4) (n=5)

Asp 132 = 15 16.0 £ 239 24 * 12 45 + 37 54 + 42 51 = 36

Glu 399 + 153 36.8 + 242 266 + 4.6 387 + 45 295 + 35 491 + 75
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