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Abstract: Since the nutritional composition of adult Neomysis japonica could provide important information
for evaluating its nutritional value and understanding the nutritional requirement of bloodstock, this study was
therefore designed to investigate the proximate composition, lipid classes, fatty acid and amino acid
composition in the adult males, females of mysis N. japonica, as well as their diets. Furthermore, the relative
retention ratios (animal tissue contents/dietary contents) were further analyzed on the poly-unsaturated fatty
acids (PUFA) and essential amino acids (EAA) for both males and females. Independent T-test was used to
examine the differences between males and females, while P < 0.05 was regarded as the statistically
significant differences. The results showed that, (1) the crude protein and crude lipid of the formulated diet
were 40.48% and 9.82% respectively, while the content of high unsaturated fatty acid (HUFA) and
docosahexaenoic acid / eicosapentaenoic acid (DHA/EPA) ratio were 27% and 1.34, respectively (Table 1).
The contents of total amino acids (TAA) and ten essential amino acids (EAA) were 38.80% and 16.32%
respectively (Table 1). (2) The moisture content was around 88% for both males and females, and no gender
difference was found between them (Table 2). However, the adult females had the significantly higher
contents of crude protein, crude lipid and triglyceride than the adult males, while the males had the higher
phospholipid levels than the females (Table 2). (3) Except for 14:0 and 16: 1n-7, the adult males and females
had the similar compositions for the saturated fatty acids (SFA) and monounsaturated fatty acids (MUFA)
(Table 3). Among the PUFAs, the higher arachidonic acid (ARA), EPA, DHA, YHUFA levels and the
DHAV/EPA ratio were observed in adult males, while the higher leinoleic acid (LOA), a-linolenic acid (LNA)
and 18:4n-3 levels were found in females (Table 3). As for the amino acids, the females had the higher
contents of EAA, TAA, isoleucine, leucine, phenylalanine, threonine, arginine, cysteine, aspartic acid, serine
and glutamate than the males, while the adult males had the significantly higher taurine levels than the
females (Table 3). (4) The adult females had the higher relative retention ratios of LOA and LNA and the
lower relative retention ratios of ARA, EPA and DHA than the adult males, but the relative retention ratios of
EAA were close between the adult males and the females (Table 4). In conclusion, adult N. japonica had the
gender differences on the levels of crude protein, crude lipids, triglyceride, phospholipids, some fatty acids,
some amino acids and the relative retention ratios of some fatty acids, which may indicated adult females and
males had the different nutritional requirements.
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Table 1  Nutritional composition of experimental diets for mysis Neomysis japonica

B IR i (RE JIg iR T (%)
Proximate composition Content (Wet weight) Fatty acids Content
7K Moisture 6.55+0.41 14:0 4.38+0.06
HE A Crude protein 40.48 £ 1.70 15:0 0.43 +0.03
FLEWi Crude lipid 9.82+0.36 16:0 16.19 £ 0.11
RUBE Total carbohydrate 32.87+0.76 18:0 3.55+0.34
G g A5
Anifff;ds Con':ei (I()j:y%;ght) 200 109009
FSLE R Isoleucine 2.07+0.08 YSFA 25.73+£0.56
FH Leucine 2.99 +0.04 14:1n-7 0.24 +0.03
#iZ M2 Lysine 2.92+0.03 16:1n-7 5.97 +0.30
A Methionine 0.98 +0.04 16:1n-5 0.30 £ 0.02
ZKIN% R Phenylalanine 1.78 £0.04 18:1n-9 11.00 +0.16
J% R Threonine 0.95+0.02 18:1n-7 3.66+0.11
MR Histidine 0.72 £ 0.00 20:1n 7.10+0.28
AR Arginine 2.77£0.05 YMUFA 28.60 + 0.03
%% Trptophan 0.53 +0.05 18:2n-6 2.09+0.16
k2R Cystine 0.63 +0.01 18:3n-3 2.38+0.04
D5 ifi 855 R Essential amino acids 16.32+0.11 18:4n-3 0.47 £ 0.06
iR Taurine 0.71 +£0.01 20:3n-6 0.82+0.14
4R Valine 230+ 0.02 20:4n-6 1.02£0.12
%2R Tyrosine 1.18 £0.04 20:4n-3 0.49 + 0.03
RAZE Asparticacid 3.76 £0.12 20:5n-3 10.11+0.03
25 Serine 1.17+0.05 22:5n-3 1.20 + 0.06
B Glutamicacid 5.80+0.07 22:6n-3 13.57 £ 0.08
H&®R Glycine 2.63+0.07 YPUFA (= 18:2n) 31.06+0.14
NZ R Alanine 2.65+0.02 >'n-3PUFA 28.78 £0.10
fitiZ & Proline 2.28 £0.02 >n-6PUFA 4.90 £0.02
I 75 & R No-essential amino acids 22.48+0.27 n-3/n-6 5.87 +0.00
ML Total amino acids 38.80 +0.38 YHUFA (= 20:3n) 27.24 +0.24
A EL S £ A
]{Zés::j:j‘; ffjiii:%ifﬁotal amino acids 0.42:+0.00 DHA/EPA 1.34£001

MR AR BRI TR o SRR K 7T 20 s SFA SHHANIRIITR: MUFA D AVAIAER: PUFA W Z AMERMRIR: HUFA
A EABANENG; n-3/n-6 2 n-3 5 n-6 512 AEAENTR & 41 R

The fatty acid contents are expressed as the percentage of each fatty acid to the total fatty acids; SFA means saturated fatty acids; MUFA
means mono-unsaturated fatty acids; PUFA means poly-unsaturated fatty acids; HUFA means highly-unsaturated fatty acids; n-3/n-6 means the

ratio of ) n-3PUFA/Y n-6PUFA.
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Table 2 Proximate and lipid composition of adult mysis Neomysis japonica

HINE IR GRE T e i I
3 M' TRy (G m?) L WA J52K40 % Lipid composition S WEAAR
Proximate (Wet weight) Male Female Male Female
7K4) Mositure 89.29 +0.39 88.22+0.76 Hh=E Triglyceride 7.96 +2.11 1741281
. WE e + kR
F#E 1 Crude protein 7.27+0.32 8.16+0.42 i 5 @&. H,{m Ef‘ 30934257  29.27+4.08
Free fatty acid + diglyceride

FHEW; Crude lipid 0.95+0.05 1.12+0.10° H[#E EE Chelesterol 4.25+0.41 3.92+0.73
JLUBE Total carbohydrate 0.12+0.01 0.13+0.02 il Phospholipids 56.87 +1.88 47.47+197

NESRALHR R T BRI 20 L BT BT “*” MM A R 25 L

The lipid compositions are expressed as the percentage of total lipids; value with the superscript of “*” indicate there is significant difference

between males and females.
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20:4n-6 (ARA) > 18:4n-3, MK ARA. EPA
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(RAEDRT R B 6 i T AR, AR XS TDRE T ARAL
EPA 1l DHA A0 fr B AR T HEAR (3R 4). 3k
AN EDTRRIN 5, HEA R ARA AN
1B 2 T HoAts PUFA, BN LNA 1584 % 5
fiK, 54 0.82; &4k AN 5 B PUFA ££F
R, YW 1.27 ~ 1.89 ZJA]. 3 EAA
(RVREDRT DR B 6110 55 MERE AR % EAA TRIAR
TR e, X W7 H AHRE R e A A A0t
EAA MFFKR2ZERAKR;: HiAF EAA TS, H
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Table 3 Composition of fatty acids and amino acids of adult mysis Neomysis japonica
ipilgice T Ak LN IR T Ak e
Fatty acids Male Female Amino acids Male Female
14:0 1.65+0.39 2.50 +0.34" SRR Isoleucine 2.80 +0.02 2.94+0.04"
15:0 0.34+0.05 0.44 £ 0.09 FEEMR Leucine 4.49 +0.03 478 +£0.10"
16:0 2024+ 1.26 2124213 W R Lysine 538+0.17 545+0.15
18:0 4.42+0.42 3.69 +0.38 A Methionine 1.55+0.20 1.67+0.06
20:0 0.35+0.14 0.53 +0.14 FRNZ R Phenylalanine 2.71+0.06 2.82+0.02°
YSFA 28.00 £ 1.91 29.01£2.55 J3E % Threonine 228+ 0.04 2.50+0.10"
14:1n-7 0.25+0.07 0.31+0.01 MR Histidine 1.43+£0.03 1.52+0.11
16:1n-7 3.00+0.36 4.19+0.67 FiZ R Arginine 3.93+0.10 439+0.18
16:1n-5 0.28 +0.04 0.17 £ 0.06 8 Trptophan 0.50+0.07 0.51+0.05
18:1n-9 9.62+1.12 10.09 = 1.01 PR Cystine 0.83 = 0.08 1.10+0.11°
18:1n-7 2.45+0.68 2,16+ 0.46 WFEHIERR EAA 25.89+0.35 27.68+0.55
20:1n 1.28+0.11 1.02+0.05 ’ERMR Taurine 1.56 + 0.07 0.94 £0.00"
YMUFA 17.14 £2.04 18.17+1.03 45 Valine 2.97+0.14 3.13+0.04
18:2n-6 (LA) 292+023 3.94+0.26 &M Tyrosine 2.40 £ 0.09 2.50 £ 0.04
18:3n-3 (LNA) 1.94+0.13 3.01+£0.20 KA Asparticacid 6.31+0.10 6.55+0.13"
18:4n-3 1.08 +0.30 2.75+0.25 25 Serine 2.05+0.05 2300117
20:3n-6 0.88+0.07 0.74 £ 0.09 BE M Glutamicacid 8.77+0.14 9.15+0.23"
20:4n-6 (ARA) 2.85+0.20 1.84+0.06" H%# Glycine 431+0.17 435+0.11
20:3n-3 0.83 +0.06 0.88 % 0.06 A Alanine 3.50+0.19 3.51+0.06
20:4n-3 0.29+0.04 0.50 £ 0.02 J& 8 Proline 231+0.15 2.47+0.07
20:5n-3 (EPA) 17.75£0.31 16.12£0.50" | AEAFHEILRR NEAA 34,18 +£1.00 34.89 +0.44
22:5n-3 0.46 + 0.08 0.58+0.21 B TAA 60.07 £ 1.34 62.57+0.99
22:6n-3 (DHA) 21.75+0.31 18.43+£0.88" | EAA/TAA 0.43 +0.01 0.44 £ 0.00
YPUFA (= 18:2n) 51.28+1.70 4930 = 1.37
Yn-3PUFA 44.11+1.29 4226 +1.08
Yn-6PUFA 7.17+0.57 7.04+0.56
n-3/n-6 6.17+0.42 6.02 % 0.45
YHUFA (= 20:3n) 44.82 +1.02 39.08 +1.29
DHA/EPA 1.23+0.06 1.14+0.03"

TG TR SR F R R IR AR Ly IR RR A 7T 20 b SRR S AR AR B TR T b Bdln A B o SRRtk

Mz 5 03%; EAA AUFTEAILM: NEAA HAEUFHEILR; TAA N EZIERR; SFA NIBFIRNITR; MUFA X ABRENITR; PUFA 4

LA : HUFA Sy B AR IR o
The fatty acid contents are expressed as the percentage

percentage of each amino acid based on the total dry weight;

of each fatty acid to the total fatty acids; the amino acid are expressed as the

value with the superscript of “*” indicate there is significant difference between

males and females; EAA means essential amino acids; NEAA means no-essential amino acids; TAA means total amino acids; SFA means saturated

fatty acids; MUFA means mono-unsaturated fatty acids; PUFA means poly-unsaturated fatty acids; HUFA means high-unsaturated fatty acids.
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F 4 HEFEEIFBARKIRHER D 2 RERAENTEE (PUFA) FILEEER (EAA) KA EE R

Table 4 Relative retention rate of dietary PUFA and EAA in adult mysis Neomysis japonica

He iy JIZIN JIRIN R VRN A
Fatty acids Male Female Amino acids Male Female
18:2n-6 1.40 1.89 555 Tsoleucine 0.88 0.88
18:3n-3 0.82 127 FHM Leucine 0.97 0.99
20:4n-6 2.79 1.80 R Lysine 1.19 1.16
20:5n-3 1.76 1.59 H %R Methionine 1.02 1.06
22:6n-3 1.60 1.36 JN% Phenylalanine 0.99 0.99
Jh% R Threonine 1.55 1.63
%% Histidine 1.29 1.31
Fi% % Arginine 0.92 0.98
MR Tryptophan 0.62 0.60
k2% Cystine 0.85 1.09

BIRWAATERRZE S, TG 715 35 W A A 1)
BRI RAEFHIh R FTAN A . H ASH BRI 5%
PRMERR PR L TR AT =R S R
F TR, I R OA EAT IS BT R
I 7 B VIR A E B GIR BEA R A 2 R
A CE/NESE 20090, HEEFIEIGPRIE A i
I R e R R R, A T ARIERE G I
WORE, WEAAKRIT R A BN 5 45 41 23t 75 22
fifi 4758 22 (1) 2 10 T 07 258 9700 Jo DAl A O 52
FEE KBS (MK 2009). HAFHRER
S I RS AR PO 125 R T TR & LM A v, XSRS
F A BRI A TR IR AR B HE R, R R i
0l 8 B W M A H i = R KA
Al LUE—0 T IR s At e s IR 2R & ik
(Wu et al. 20100, HASHHEIR AT ARA
EPA FI DHA 12 SR OO B 24y 0 25 i 1
A, TX T BRI E A BT A LU 4 7 2
%) HUFA, [’} ARA il EPA 2741 [%Z (1)
AR, TR SR AR EZL (Jeong et al.
2002), Tk S DHA &l 5K 705 )
N HmE 5L IEASE (Conquer et al. 1999), S A
WF5E T H ASHRAT e VAR A 1% £ AH R Al
WEAAR) 14:0. 16:1n-7. 18:2n-6 £ 18:n-3 3%
e THEA, IX0TBE S R R IR I 2
Ko IS FRW,  HAH BRI A

P TFEIER (EAA) B3 m Tk, X
7R MEAR ) EAA 75 5K W] fe iy T-HEEAA s (H 2 METE
FARXTT 10 B EAA [PIAHX (R B Sz, Xt
WY ASHORRAT B A HER ATERR X IX 28 EAA 1)
WSCRNER B AT BEJC 0 22 5. BEAL, W E ST
AT R FEFIAS ELAG R AG 16 H ABR IR e v a4
BRI R HAT e ER, mTNE%E
o ELA IR O MEATR 25 50 T R B e, ARBIF
TR RE R R AL 0 & 2 P B IR A P R Ak £ 7
AT, TN BE LA IX P R B AR 1R 7 1 o
TEER, EAMNTAENE DR
3.2 ANFIFPSARAR )8 FRA R L

AT 2 R C 28 2 K B T R
VER AN B SOIN LRI, H A SORRIR R A
AL E FRM AN B>, HATOU 3 ik
R 08 RS IR o B g DT R AR ) R G
(Domingues et al. 2004, K55 2007, 325
UKAE 2014), A7 IR EEMRA A 1/
RIE GZHTK 2014) 0 AS[FIFHSRRIF R A
TEIAE 0% A4 CTEED, Ko MUK G &
EHIZERK (F 5. RNEFSHEERIK 5 =
2Rl e SRR ST AL BRI K AR R AT K (Rt
BEAE 2007). 3 ORI AR 775 e B g i 1R
HINAFAE R ZE S, XAl fig 5 HAR L k. 2
KIRBERIB AL PEG 58 Ok 2005) . {E4F
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Table 5 Comparison of nutritional compositions for among three mysis species

A5 e TR BRI R
Neomysis japonica Acanthomysis brevirostis Paramysis nouvelli

4 0, =1

Ay o, D 88.75 §7.83 79.54

Moisture (%, wet weight)

H 0, e

HES (A’_’ T . 68.94 71.82 66.90

Crude protein (%, dry weight)

- o X

*HHEIH)?' (.A;, TH) . 0.18 596 0.11

Crude lipid (%, dry weight)

NG 41 1 Fatty acid composition
16:0 20.74 20.62 20.23
18:0 4.06 6.14 3.63
18:1n-9 9.86 13.78 5.39
18:2n-6 3.43 291 1.78
18:3n-3 2.48 439 2.19
20:4n-6 2.30 2.34 3.88
20:5n-3 16.94 13.69 21.38
22:6n-3 20.09 21.88 16.32
HUFA 41.95 43.98 38.03
n-3/n-6 6.10 6.60 5.98
DHA/EPA 1.19 0.90 0.76

WHEIER S (%, TE) Content of essential amino acids (%, dry weight)
SFILEIR Tsoleucine 2.87 4.16 —
SR Leucine 4.63 3.61 —
#i4 B Lysine 5.42 7.36 —
H% R Methionine 1.61 1.96 —
ZKNER Phenylalanine 2.77 2.87 —
JRE MR Threonine 2.39 3.70 —
41%8 Histidine 1.48 2.14 —
K% Arginine 4.16 7.32 —
{4Z 8 Trptophan 0.50 0.04 —
MR Cystine 0.96 0.51 —
MWL & B IR IR & S IR TR A 70 b SRR & B M LR S BT A b “—7 SRR
The fatty acid contents are expressed as the percentage of each fatty acid to the total fatty acids; the amino acid are expressed as the

percentage of each amino acid based on the total dry weight; “—” means this constituent is not detectable.

— P RIFRIA A H AR (1) i 107 R 241 (RJETEE 2007), SAHFFCHERIZRE T H
BZE RO, W IR KIS B W HASHRER AR 2 AR, BT IR DT R 4 R
EPA. DHA i O REWRAE 2ot F HAPRE SRR R AR, thoh, H5es)
DHA/EPA LLAE 5514 20.16% 13.19%K1 0.65 W07 F7 4L s 52 38 F5E F R B S5 IR B 4 (158
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W, FEARIAKAEER RSN, BRI R R
a1 (Scylla serrata) [ AESSHIAG U7 2 20
WA HEFrAF (Romano et al. 2014) . #44 |,
3 FhOREAR A OAS MR g U5 R . HUFA I
n-3PUFA/n-6PUFA LUAE 4% s, 16 & T Bk
A1 (FAO) FItHFE DA41Z8 (WHO) #
A7 1) i 5 £ a1 15 D7 R 41 B ( FAO/WHO
1994) o H AHREIR F1 A AR BE AT CAcanthomysis
brevirostis) [ EAA & RfA/ERKNZER (84
UKEE 2014, 3K 5), XJRER TR
BRI, 85 A R 200 EAA T4 LT 107 18 401 %,
FEIERST, A B WA P I s R IR kR T
LA, LA R AR 06 753 A2 EAA S8 T A4
AEN A 3E4T (Guillaume et al. 2001).

SRR )78 FR ALk b AT (BT
45 2007), {HJEH: DHA/EPA Al ARA/EPA bl
A REANTFGRE T 7K BN B R IR AR R, 18
T BN LT IR S IR A, F I LAk
AT E TR I AR Pk i R
SR OBKIE 2005, 251555 2008) . AT
FAEREFW, HAP IR GEN 15 3R B XTI A
Sk, HARN K HUFA F1 EAA 25 R30I
53 5y SRR s SR AL R, I A EDRL
PRI (7 TR SR AL T T SE IR, SR
Ay b BAR — 5 AR AR ATk
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