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KA YLK E AR R R K AR 4 DB B (Assiminea sp.) M EEARE K o UL R BB . AR Y
R A RIAATT M EAn M, S5 ES . RAHET, DB, wd, REFEHEYPHTT K, £
RER, PUBRNHEGSEN 67.76%, & THRAWEL LY, KoeERKN 42.57%, HIE
&R 104%, @ THES ., KAHITADE; WBEEALBRARLT, 5oL KILFENE
AR, SREK 5851%, LEFAHEBRMEGEEN 46.62%, 5 E#H46.17%). K £(47.31%). %
#(45.69%) . 7 & (49.48%) N H I, it KT WHO/FAO #f %4 R.(35.38%), [HES{% T & & G4
A (48.08%), #4h, WBENERAERLEER S, RKHITWH 25 . RFEAEBIF L2 HMF

o, PBEHE —

R BEEB N HEABR . AT B LT AERAGE, BIBEE LT R

BRI P E XA A AT L F AR A R BB BRI NIRRT A KT, TRMEREEN
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WBE, TR0 2R, BHR

S91  EAHRIRAE A XERS

PRI (Assiminea sp.)F @ TR IT. HIE
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U B LR S E(WSSV) [ 2 & LISk, 5 B 5
TR R L ) R R R Al SCHERIE R, X R R AR
PERHIAS AL, g, VOAE | B RS AR ISR TR
WSSV(XIZ 24, 2013)Y, (HRFEHEAZS, Wi
7 WSSV i die iy, 1408 FHUVE IR A B e I, 7 A
R, 4 15 9 i m Bl 2 F= 4, 1999).
25 PTIR  $OLTR MRS X R S5 HP 3 3k 7 FH RO ()
RAFROR,, —E R il BRI LA /R I e
YRR HURHE T BT 7 o

FUTE IR — R R R E Y, (B X UTE R A 5
IR AT — B WLARGE , A T S AT T A
TEUH0LVE SR 7E AR WL 5 T A D 3K, ASAIE 38 3 % 1
TR I S 0 A I 5 R34, A 400 L 1o FE A
e PRI AL B IR 2 R R

1

1.1

T MR SR A 1L AR M 2R K B A BR
IS AIXFURFRAE M, PRI SE K (3.55+0.21) mm, &
#(0.009+0.001) g LA . VLS T E 24
MBS, TP RR, BT RARARE /N, JCkiE
— R BRI E gy, HeH B BIR IR T SR
HEZUR TRV R B AR, BT TR h O .
B TR DN 2 T 5 R i R R T M L WIS I PR R AT

1.2

K RE : 105 CHA 2R, I 2E.
HLEE FE . BLRE Jk (BB MAE, 1979), K

FE S FRBRER T I 5 B R0, RS R, $h1R
P WA T 2

FHRR I R 2 G2 Ik A PSS, 1979),
FEMTE 55°C A& T EEIENT 6 h LU L, 43#ral £ Bk
pSEiLiEr il

FEISM 22 . B R —OK By 6 I S TR (PR 5
2012), il HIABR TRy, A AR WK IA $E IO
Wi, B, PR ARELRR, B OIFNENERE,
SN SR DRSS

R E « FESFER D 2T BS , B
2 550°C 5 Jf K e 2 18 (el 2 [ 48, 1999).

IR FE : R EL R K 75 R A%, 1979)
(R RYK SR, AWM, 6 mol/L 4r#74l HCI
KA, FE SR E K™ e R 6 PO T E

JR WA R 2 « SAH SR . PR IRZR TR TS
TERHR P 78 200, B 100 mg 5T 10 ml Z) % B
FERAE W, A1 mol/L KOH-H AW 3 ml, 75°C/K
WA 25 min, GCER A, S 2 mol/L HCL-H By
W 3 ml, 75°CAREH N 25 min, HCEEHENECD
BE 1 ml, JRGAER . 8%, K2, fEEREE
T 400 pl Z5HT )04, 1000 r/min 2.0 2 min, FRL
RS LTS 1w, EALUERE

PR PE SR VRN T3 B TR P A AR A 5
TH ALY A FE AR AR L 21 (WHO/FAO) M 1) 8 FH
AR v [ 100 7 2 Bk 2 e 3R 5 1 T AR I 5 o
P A8 2 2 AR I A, 2008), ik T3k
fR P43 (Amino Acid Score, AAS)FIfL241F43(Chemical
Score, CS), W75 & I R 15 B (EAAD )T B 5 M
Penaflorida(i3 Z: i, 1997)A9 ik o
IR R TR 0 T SRR 1) L (mg/g)N
R AT bR R P AR B (mg/gN
O RRIURE AR T 0 T SRR 1) B (mg/g)N
YRR FIPE bR R R i (mg/gN
A, (mg/g)N=2475 2 HEM 5 (mg)/16.

EAdl = o[
i=1 4

I, A D B A ) rp Bt T A TR 7 0 2
RS B E B, a WS T A AL R IR o
7 A AEIR ST
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0L T8 R K Atk JL A RE A 04 B 43T A 4 R L
F1, NE1TLIES, BIBEREELS &Ko R
42.57%, BARACF RS . ROK ISR AL R A,
< W ) 45 e A EE A T, DLV MR B B D K 43R
HZEFRY; BRI EA SRR 67.76%, =
THESS | WRAKEER . VRSB EY, E—MEER
TR HOR &8l 12.83%, 3 TIR/KEIERAY 10.55%;
ARG & 18 10.4%, (= THEMA Y 8.12%FIR K 44 R
) 8.92%. LAl , FUTH BRI Py 7 A 55w Lol i) 2 0%,

—

HOHBE S BN 8.55%, mE T AR 4.50%.,
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1) X2 X ERERHAE Y 5T WSSV % USRS 1Ak B 21 P T 305 0 ok PLAA Y5 X SR 09 3 AR 52 e o D98 A R~ L~

B3, 2013, 15-51



92 oo B o i )R ¥ 35%

F1 BUBBEMEMLMERMEYMBERERES XL

Tab.1 The nutritional compositions of Assiminea sp. and other food organisms

ey i Koy K5y GiREAE| iV B>
Items Moisture (%) Ash (%)  Crude protein (%) Crude fat (%) Sugar (%)
AR IR Assiminea sp. 42.57 12.83(7.37) 67.76(39.13) 10.4(6.03)  8.55(4.91)
WA Aloididae aloidis(31FRK5E, 2001) 86.25 25.98(13.75) 61.51(8.46) 8.12(1.12) 4.50(0.61)
IR K LB Fresh water gammarid(Ff 255145, 2010) 64.51 10.55(3.65) 45.15(15.95) 8.92(3.17) -
i H{ Brine shrimp(Z £ 555, 1988) 89.00 10.00(1.10) 61.82(6.80) 20.0(2.20) -
L Rotifer(FE X4 4E, 1988) 88.80 8.04(0.90) 65.18(7.30) 24.1(2.70) -
V> AT Perineries aibuhitensis(J ¥, 2004) 82.49 24.35(4.26) 50.79(8.89) 8.06(1.41) -
TE: SR E A, 55N TEA L, <= AR &

Notes: Wet weight percentages are outside the brackets, dry weight percentages are shown inside. —. Not determined

x2 MUABREMLFMEREMNIERSE %)

Tab.2 The contents of amino acids in Assiminea sp. and other food organisms (%)

Assiminea sp.  A.aloidis gammarid Brine shrimp Rotifer P azbuhztenszs

Whits BHEIR R Thr 2.95 2.89 2.34 1.70 3.30 2.02

f:is;;‘zf;’l)amino 4R Val 2.64 2.05 0.14 3.20 4.10 2.35

SRR Tle 2.26 1.82 1.58 2.60 3.20 2.37

AR Leu 3.77 3.28 2.28 6.10 6.20 3.87

H R Phe 3.52 1.87 2.23 3.20 3.90 2.33

R Lys 4.71 3.12 1.75 6.10 5.80 4.30

HHR Met 1.51 0.96 2.62 0.90 0.90 1.68

bty B AR His 1.89 1.08 2.79 1.30 1.50 1.41

Half essential amino

aicds (%) K2R Arg 4.02 5.01 5.61 5.00 4.50 3.64

IR 8 ird 22 512 Ser 2.95 2.35 2.51 4.60 4.10 1.99

i‘zg;e(i;;““al amino 1AM Asp 6,16 4.62 2.34 7.50 8.30 4.61

OARZIR Glu 3.90 6.38 3.01 8.80 10.00 7.71

OAHZR Gly 4.65 3.42 0.82 3.40 3.10 2.77

ONZR Ala 6.73 4.46 2.40 4.10 3.90 3.67

bt #= R Cys 1.32 0.64 2.05 0.40 0.70 0.49

1i% % B Tyr 3.14 1.65 0.59 3.70 3.20 2.10

fifi % & Pro 2.38 222 1.89 4.70 6.40 1.13

ﬂllEuZ\ FIHER BiE NEAA(%) 31.23 25.74 15.61 37.20 39.70 24.47

T AR B EAA(%) 27.28 22.08 21.33 30.10 33.40 23.97

D%a%@ﬁé% DAA(%) 21.44 18.88 8.57 16.70 25.30 18.76

AR TAA(%) 58.51 47.82 36.94 67.30 73.10 48.44
A Wb 5 F B RR AT B 0.534 0.538 0.423 0.553 0.543 0.505
W R AN 5 & 0.466 0.462 0.577 0.447 0.457 0.495
SRR AN 5 2 0.366 0.395 0.232 0.248 0.346 0.387
R E IR E EAAL 0.812 0.763 0.652 0.646 0.748 0.808

0 O HEWREIER, FRANREER IR, EAAL LILATESTERILAE 82 i, 2% 3CiklE 2 1
Notes: “[J”means delicious amino acid, “/A ”means immune amino acid, EAAI is calculated by South America white shrimp
muscle protein as reference, reference is the same as in Table 1
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H % 2 AT, PURIRM ZFEMR b4 H 5
B N B A MR S A K T B 45 A L R . ULV IR
WA LR S (TAA) R 58.51%, 1= TIR/AKEER . WEks
Fb e iy AR S, (AR T i AR T
fikH, Thr, Val, Ile. Leu, Phe, Lys B w#fm T
WA SR K AR o By i AR A IER T, Asp.
Ala 195 S #0m T T R A LR R A9, Gly
VR BT — 2 G 3 1 5 D 3k 1) R R 1) 2 LAy, TE
PIHRE P B S AR A, Asp. Glu. Gly., Ala
B EEMREREER, PIEBRE R E R D (DAA)
7 21.44%, URTHHE 25.30%.
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Fig.1 The comparison of the essenial amino
acid and delicious amino acid in Assiminea sp. and
other food organisms

HE 1 ATUES, SURRHNLE AR S &N
46.62%, (K TIRIKEERE 57.74%, 5 HAb LR ER
AR, YA 50%. SRR FERR T, LRI K
EIREER SR, BREAERETEN 36.64%,
bl AL Sl Y G o

27 FUH2013) il 5 R . RE 55 X IR
FNBE 15 KT R ) 05 T5 R FEFR AL AL, 3 A LA 3 At R AL A
EHERNS I, RS EERIEE(EAAD, S55 0
3 FR, BURRR EAAL{E = T HAL LR R Y
LA e S R RBE 5 X AR LA R 2 LU 2R ) EAAT (=
TFLAm £ FXTERLN 2 LR L EAAL{E .

EER A HVEHE, AN AAS (HEF CS
EAT AR B, $UTH IR0 5E —BR ] 2 S o A R . AR
i AAS W5 WRIVE IR — BRI Z R A e AR, K
P CS(EAS H 058 BRI & LRk e R o

2.3

5 BAERW], AR R R BT IR PR R S 4

x3 WUABMEMLFEREY L FTEEREY
Tab.3 The content of EAAI in Assiminea sp. and
other food organisms

s Species EAALviwss EAALgzrvss EAALpvsass
TUTB IR Assiminea sp. 0.834 0.812 0.815
W A aloidis 0.784 0.763 0.765
H4F Fresh water 0.669 0.652 0.653
gammarid

i H Brine shrimp 0.663 0.646 0.647
1 Rotifer 0.768 0.748 0.749
PN . .

(’/E Perineries 0.830 0.808 0.810
aibuhitensis

R4 BUBRBHREBIT S (LAS)FLZETTS(CS)
Tab.4 The contents of amino acids in Assiminea sp.
by AAS and CS
R ERTEL S
Content (mg/g) (N) Assiminea sp.

HIHM o

Amino acids FAaQ/w HEEAR  FE
HO izt Egg protein ~ Content A4S CS
pattern (mg/g) (N)

FREAEM e 250 331 141 0.56 0.43
SCEMR Leu 440 534 236 0.54 0.44
# MR Lys 340 441 295 0.87 0.67
VAR Thr 250 292 185 0.74 0.63
AR TR Val 310 411 165 0.53 0.40

S+ A
:&%ﬁ@& B2 220 386 176 0.80 0.46
iz Met+Cys
b = h“r
ENEAR 565 416 1.09 0.74

IR Phe+Tyr

FLIG T ARRING 7 AR | BAAS 1 A i R A 2 A 1 I
Mg, LA 15 BRI ER, i RIRIERIY 89.12%.

X R A A T T 0 B U R R TR . ERRPR . EPA NI
DHA, TERIE R 1% 5253908 4.27%.2.16%.9.56%
H1 4.46% . FUTHIR P AL AR TR & 50 54.64%, H
t BRI R TR R 27.19%, 5 2R FIRS 105 R 1Y
27.45% R AR E, ZAUMIENIERH EPA 1 DHA
e, B 14.02%. U200 117 R 20 B
W, AR DTRRAR LI EER N £, SN 20.34%,
AN T 0 T v 5 2 8 22 1) SR A R R R T 5
AAERE A 0 HE S5 TT R 0L R A AN AR T G P T 1
H 54.64%, T THIEFEY 50.5%, HMET pa HAES iy
AL P R A (LR, VA 24K P9 ) EPA A DHA
SR K HAIER U 6-7 A5 (] 2).

3 TR
3.1
SISO N WX ik D S -0 et B A



94 ook B

A
s

R %535 %

x5 MBBMEMEREYREHBRIIERESE %)

Tab.5 The compositions and contents of fatty acid in Assiminea sp. and other food organisms(%)

EIFPR Fatty acids TR IR Assiminea sp.

WS A. aloidis

i Mt Brine shrimp % i Rotifer

W Cl14:0 4.81
T PURR AL AR iR C14 - 1 1.04
FAHEER C16: 0 20.34
FEMRIMER C16 : 1 13.39
i fgHER C18:0 4.99
AR C18 : 1 8.44
VIR C18: 2 427
AV JFRER C18: 3 2.16
T\ PR C18 : 4 4.01
AR C20: 0 4.34
MR C20 1 1 1.25
e VUIRTR C20 - 4 2.99
EPA C20: 5 9.56
T TRk R C22 1 1 3.07
DHA C22: 6 4.46
oA, 10.88
YRR iR SFA 34.48
AL FIRR T ER UFA 54.64
BRI AIAS iR MUFA 27.19
Z AR iR PUFA 27.45
EPA+DHA 14.02

3.6 0.9 4.6
20.5 11.4 8.9
5.8 3.2 18.9
4.2 6.0 1.6
6.9 28.7 9.0
3.0 6.6 15.7
1.2 27.6 10.2
- 3.1 0.3
2.6 - -
5.0 0.3 1.1
12.2 2.3 1.9
- - 4.1
13.8 - -
21.2 9.9 23.7
28.3 21.4 15.4
50.5 68.7 60.9
15.3 31.9 32.0
35.2 36.8 28.9
26.0 2.3 1.9

T <RI, 27530k % 1

Notes: —. Not determined, reference is the same as in Tab.1

80r
[J SFA E UFA [l MUFA B PUFA B EPA+DHA
X 701 o
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il g 7
I 2 sor 7 / 2
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SRR 2 ; r i 4
100 s § 7 F %ﬁ
g e [ o 7
oLL L il Ll 2 P I s 7
LR IR =L S Bl
Assiminea sp. Aloididae Brine Rotifer
aloidis shrimp

P2 UE SR AN H A LR R E Y
NGBS EYias bl
Fig.2 The comparison of fatty acids in Assiminea sp.
and other food organisms

ZEQ00 1) B, 7K R 36 0T ERZI R 0 2R E A F
BN 37.6%, UFHTTZE N 30%. IV IRR & A
T 67.76%(TH), m T AR EY), 584 LA
JEGTUR AR I B TR 3K o PLVA SRR YRR 7 it
8.55%, ;LIS . M2 A Y Ak P9 3K 3l A7 A 1Y)

—RAEY RS T, BA GBI | BUE . PR
B PUAMEZ M AEYTEE(LEESE, 2009), H IR
RN =5 2R e SR AL RE IR A9 R B, T g &
TRLE ) e 3G R T AL

3.2

R R BEA LA, 20 FhEHEIR
WRIRLTR, ENTRREREHERIRE . 4
FPE RN e, X AR R BLIR B AT B G e A
o — 0o & HERR AT LAFESLA N5, B3 il
LRI AL, 73— FB o> H s £ v A
%o EARGE, RS E R ERFT AT B FERRAT 10 Ff:
AR, AR . BER . W AR HEA R (AL,
2002), B RRK A AR A1, SE IR N
XHUFAE KA B PR b s 19 9 MRaERR . BUE TR . A TR
T B8 2 T 56 I X ARk P Y 3 b BR ) 1k R
2 R A o — PR R SRR R o DT R A P i 2 o
Ik 4.71%, SEROKEERE 3 4%, R LU X ER A
KB A A R OO R R R ) TR R
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AR MR T A LR (EAA)AY Ll 5 T WHO/
FAO s HETEH(35.38%)(ZEEHLEE, 2010), BEAIK T3
A AR UHETE(E (48.08%) » MR HE WHO/FAO #z0h5
o, BARZE (5, bR R EIR Y b B IR Y 40%,
Ut B DLV B — b BRAEL Y 2 1 ORI . LR IR S R
FEMR 7 0 3 TR K I R i U ) i, B E
5] 4y 2 WA 2, T {40V R 2 B R P R, R I
B, SEXTENE B R A

THRL R 1 5 Hh B b 5 2 32 TR 4 BB 322 30T 3 0 1k
()R LR 2B, W7 2 W e sh iR & R 1 T 8

e, SR EAR R S, XS R G AR K BTk
FR (ZERDESE, 2010), DT E LR FE B (EAAD BT
PERER 1 5 06 75 SE TR 4 15 7 X 42 11 4 75 A 3
R AP E R, DR LEAE NS HEA,
Wb T I R A8 BU(EAAD I K /N5 R IR X 37 5
X G )8 SR AR AL IE U 56 R (R A5, 2008).
PIRE IE IO IR LA 8 o 2 i IR 8 E44T {8
J90.812, /N LA E X ERFIEE T % HF LA & oS
FEI T T AS EAALE, U BHHBLTE R 0 07 2 SE R A1 A%
422 3T v [ R BE S TR, A8V A g A TR
JFH T H 6 SR FBE T X R 8 SR, 2 B T [ AT R 37
BRI

33

M, WHKER . WiHAR . EPA. DHA PUFf
22 AN NG 7 18 2 %o WS 1) 06 75 g U R (EFA), HUE B
TESHHN 03%. 0.3%. 0.4%. 0.4%, WiFNRIER
(EFA) [ % 1 & P AR 1) 8 7 0 (8 1) 1 22 A 2% (R L
A5, 2001) o $8LTA BE P A RpoRs I 321 4 Fh o T s TR
SRR 20.45%, Hih, EPA. DHA & ffif (4 1E 4
FIR, HANRRE DRSO, 2001), $UHH 12
1 EPA 1 DHA BN 14.02%, J2pa Bty 7
5, B HAE R AL AL W o] SR SR B R e T

4 Z5iE

AT IR R AL L AT, L7 TR & 5 i, i
imRPh et 4, THBZZ A MR, RE%H L
X IR A R SR | i T R 25 45 o IR W S AT 5

R, TEARHEXTIF AR | 4R S ) 07 L RAT V2
eI, Se—R LA P R

TAE. PEXTIF . 758 AT IR R T IR LA B 57 o Y E
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Nutritional Analysis and Appraisement of Assiminea sp.

LI Tao', MA Shen'”, XU Tao’
(1. Ocean University of China, Qingdao 266003; 2. Shandong Province Fisheries Technology Extension Station, Jinan 250013)

Abstract The basic nutrients, amino acids and fatty acids composition of Assiminea sp. were
determined and analyzed, and were compared with Aloididae aloidis, fresh water gammarid, Perineries
aibuhitensis, brine shrimp and rotifer. The results showed that the protein content of Assiminea sp. was
67.76%, which was higher than other organisms; moisture content was 42.57%; crude fat content was
10.4%, which was higher than the A. aloidis, fresh water gammarid and P. aibuhitensis; the amino acid
composition of the Assiminea sp. was comprehensive and rich that the total amino acid was 58.51% and
the relative contents of essential amino acids 46.62%, which was close to the value of 4. aloidis (46.17%),
brine shrimp (47.31%), rotifers (45.69%), P. aibuhitensis (49.48%). The value of essential amino acids
was higher than the WHO/FAO pattern (35.38%), but slightly lower than the egg protein pattern (48.08%).
In addition, the total delicious amino acid was 2.5 times of fresh water gammarid and valine was the first
limiting amino acid according to the values of AAS and CS. The EAAI of Assiminea sp. was similar to the
Penaeus chinensis and the Penaeus japonicas Bate. All kinds of fatty acids were found in Assiminea sp.,
and the content of unsaturated fatty acid was 54.64% including 27.45% polyunsaturated fatty acid, 9.56%
EPA and 4.46% DHA.

Key words Assiminea sp.; Nutrition composition; Amino acid; Fatty acid
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