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(1. pEAFRERT SR Wkl BIFE O AR B SRIREGIT L RE, {7k TH 214081; 2. {LHN

HRe A= BT RARRRAF, 1175 1L 214400)

=3B K4 B (Protosalans hyalocranius) BERFEZAT 2010 £
12 H RETILIH AR BRI LS S A Sk O, 50 K
BB AT T 24T , WE T2 B0 A BE S B AR A R s B R R 4R
BRI, ERRAS MEEREZ N ARAEARSENKSGSE
BREBEER(P>0.05);HIE S BEI M AR ERBE (P<
0.05) , EERLIFLFEEREBUILHARBIBHEH S BES, 254
TEMT6.14% N 45.57% , B R T ER B BAR N 71. 54% F142. 64% , B
RUEFFHEEERS B SHEMEH EER BE (P <0.05), 72
iREE k3 M ERAEFARE(P>0.05) . MUMARIRRTE B A8
JTBR R B9 FU B R/ INHEF IR P Sy B e T BB A R T Sl B 5 kit 3
Bk, HARHMBEBR A RBANLTEERE R EERIT S MAETS
WRTHIN2 BiE, B TTHBEEA IR M IaET RS A AR BR
REBESHERGERBERER(P<0.05) . ZKEHE, ILHAMRE

HMREa: UABE N
ME,RGEHAT T AR
HRERRaBERRIMNE
5 R T HBRNE, FIR
BN THFEERIRRE,
S NEE B e
BEFRAFE—ENE
5t LR KT B B K
BRANEFMEZMNTRE
LR,

XBE: KEE; B B
TRV JEMR; IR
HESKS: Q493

MEERBANEFNERRT RBILHE.

K& 4 ( Protosalanx hyalocranius Abbott) J245
AR MR R, EER, KB KBH
TAER DGE I B B A B b 5 B K R 8
Ho EAXKRE M BIR EE R PEB A
PEFRRE S AR S 5 T, (R B X AR A I AR KR AE
p VXN i R kL
B S E AT T A BBISURE, WX T
KRB A RSB R E RS EFN
B . FERMENRSEUEBHEE REEER
b B R AL B B 5 08 TR S L, A SC AT 95 K
BT ER I E A L O TIKE 3 SR
PREG AR R RS X &, %o B 77 B4 BEAT T
JE LB BT X 3 MR BB R KRR A N E
FIRMR , U RH SRR KR AR EFRIERM

I EA: 2011-03-02 f&E H#A: 2011-03-21

X EFREE: A
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RS, KR AN TR R R IR
%ﬁﬁ'f&%ﬁﬂﬁ%%{/\_‘fﬁ B‘J%Eﬁﬁijﬁo

1 #eSTk

1.1 ##

2010 4212 A MR IEITESNW . EARG LD
17K PE AL KA R SR R AR B4R D SE B A4t B
PLAIURE 100 B, 00 B R B MR, RIETLH
BRI E Hy (4.26 £0.53) g, FHHRK
(9.08 £0.12) cm, FHAMRFEAE KR A FIAE
H(3.63 £0.67) g, FHEK 4(8.96 £0.22) cm,
TLAR R SR F 2R E 05 (6. 07 £0.71) g, F
WK R (11.02 £0.19) cm,

EEWA: AL CRIL) BB L (200903048 - 03) s TLIRE K= =T TH2 (12009 —4) ; R EAPHBRL 55 3% (2009JBFB09)
E&EIT: AER(1979—) 5B, BB R AR T FAAKEEYE . E-mail: shouyf@ firc. cn
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1.2 S#HAE
1.2.1 5%

B RERFR NS H(20 BN 1 4H) By
oA FEEAR AW RERT, B,
105 CHASM T, HWHRT, AT HERBEFHT
HEITTR BN E ; 75 —H % 0 T4, TR I
BRAFBR N E
1.2.2 BHEFRB T

% GB5009—85 R4 5975 ¥k 40 | I <& K 73
T =V N R S A 7 P e Y L
THEML 1100 BIWAR RN, # TY/T019—1996 2
HEE 772 E REEPRAE . {81 58 Finnigan 2
FJHY Trace MS KA EIEIY , # JY/T003—1996 2
HE TR R ARE — R T R AR R A
BE TR E W B AR TR,

1.3 ERmBRTFHAE

R FAO/WHO 1973 4F @i R IP 2
R (%, TE) AL UEEH R AR
(% , FE) ™ 53U T AR H R AR
g8 (S ) AE RS (Sc) M5 |ERIE K
(IEAA)[QJ:

Saa :% (1)
Sc :% (2)
1002 _100h 100¢ 1004 100¢
Ly =n [ —— X X~ X Xeeees X—

A B c D 1
(3)
KA O R AR AEBRAN M a,b,¢,0,i 4
HREARNLTERERTE (%, TE)4,B,

C,- I AEMEEHARNLHIAERTE (%,
TE); Q AR BARERTE(%); Wy FAO/
WHO iE s ER A P AT AEREE (%) ;S
NENEEARTRAMIEREE(%).
1.4 HiELE

LR BE I SPSS 13. 0 U HTEY 2L
T RS THE MV E + A5 M2 (mean =
SD)#FE ™, P<0.05 if, 2% 83, P>0.05 i,
ERABE .

2 SRS

2.1 EHEFRS

w3 A HUE BRSO ARE S AR E LB R
STMEMEE ST (RE) , SR LE 1, K&Kl
AL, AFEMEFERZ KA HEASEER
ABE(P>0.05), MBIRILEF KRG A
B EERESTHEREK(P<0.05), 58
H5.13% R RARAN 2. 66 5. HWRA KT
HRRAR 1. 85 £5;3 MR XB AT IE
T B E BB B TLR A > LR # ik >
EARBER, BOPVL B R AR A B S B O AR
174 5, XTREENEARHE TEERL
) Heb Mk (TP) & BB N 0. 33 mg/LM" 3%
B, KA ERGLOTIKE TP & &4 5 K
0.18 mg/L 1 0. 06 mg/L 21 % 3 F 4017
HARBEETRELRBHMAZR, UHE
BB S BEE M, KA R A
BER L THEWI MR,

®1 TEAMERFEAREENTRMD LR
Tab.1 Nutritional components of Profosalanx hyalocranius in different regions

MR A K5/ P HER/ % MiRERS/ % TR 5y % BER/%
B 85.26 0. 53 5.65+0.84* 5.13 +0.55* 5.59+0.61* 0.46 +0.13*
pAIG;N 86.92 0. 48" 6.83+0.71* 1.93£0.41° 5.13+0.73* 0.36 0. 08*
HHk 86.16 +0.37° 6.15 +0.42* 2.78 +0.83" 6.29 +0.66* 0.26 +0.13*

E - FRHARRIEEZR  TEARFRERBE.

2.2 EEBRAMSH

Xt 3 A A ARG (TR R R
RN EM LB, SR NE2, NF2 W
F0L, N B RO s WA R ST, AR
By 58 (TAA) TR FWER (P >0.05) , 1L

HEBERNT6 14%, BRI HERK N
71.54% AFMBBHERPEZIERSERS
HIB AR ERR(12.16% ~13.24% ) . BER AR
#£(0.39% ~0.50% ), WNHEEILI(EAL) &
FE,ETER28.90% ~30.78% , BB NE

http: //www. shhydxxb. com



736 E® B E R ¥ F#K

20 &

ARERA, B AIRE 0 RRIETL AR, 4 B IR AR
(DAA) W YT3R#HA DAA B B&RE, 5 TER
29.53% ,BIpTTBEIRIR 2 26. 68% , HARBEAR
BRAEH21. 82% , 5 MRAR AR 5 M T M LL s Bk
FEMTBERBE (P <0.05), IEHRAER
VeSO AR HE T 55 , YL IR R AR R4 /8 1 R R
DHEIABERSFLHFIERY LHE (EAA
NEAA) R/MHEFIVCRF o o5 AR BAR A L R VT 3

HBEA IHBBERE ShBEER N
69.74% , TiIT 3 FIEApIT ik EAA/NEAA #iF,
WM REZRABE(P>0.05), # FAO/
WHO pyEHER, RERFNEARKL E/T N
40% %4 ,E/N7E 60% L) b, 3 3 S B R Ak
AN ERHNH® T FAO/WHO B3FE4 5
W, BT HBERENEAR,

R2 TRAMERFAREAERSBIELLRK

Tab.2 Amino acids composition of Protosalanx hyalocranius in different regions %
K|ERBHK BIHE BT RN HR

BER Arg 4.00+0.37 5.43£0.75 4.57 £0.83
BER Glu 12.15 +0.58 13.15+0.92 13.24 £0.57
RII&ER Asp 7.08 £0.62 7.32£0.79 7.02 0.41
HER Lys 6.17 £0.53 7.15 £0.41 7.57£0.43
AER Ala 4.77+0.28 4.78 £0.32 4.9210.51
HER His 1.33+0.66 1.64 +£0.88 1.56 £0.43
=ER Leu 5.82+0.89 6.35+0.23 5.89+0.36
YEB® Ser 3.0220.93 3.270.54 2.98 £0.35
HER Val 3.62+0.64 3.86 £0.68 3.80 £0.33
BEAR Met 2.67+0.42 2.66 +£0.49 2.92+0.63
RERR Tle 3.27+0.73 3.31+0.64 3.190.70
BER Tyr 2.27+0.74 2.62£0.23 2.510.90
HER Thr 3.48+0.94 3.480.76 3.3810.53
HE® Gly 4.65£0.79 4.27 £0.48 4.63 £0.54
EAER Phe 3.38£0.71 3.34£0.47 3.510.92
BER Pro 2.82£0.51 2.65£0.40 2.2210.75
PER Cys 0.50 £0.39 0.41 £0.66 0.45 +0.335
BER Trp 0.46 +0.454 0.38 £0.59 0.49 £0.19
DERER EAA 28.89° 30.57* 30.78°

N EEER NEAA 42.64° 45.57¢ 4. 14°
HREER DAA 26.68° 29.53° 21.82P
BERLE TAA 71.54° 76.14° 74.92°
DEGER/ SERLE FAA/TAA 40.39° 40.15° 41.09*
WEEER/ ENEEER EAA/NEAA 67.77° 67.08" 69.74*

E - FRHARRIEEZR  TEARFRERBE.

B8 1973 42 WHO/FAO # 1 Ky 57 FE MR
PR AR ERSE & R AR In i, T
FEBR o (AAS) A5 (CS) LT AR
TRE(EAAT) L3R 3, B3R 3 WAL, LI ASS 3y
PRUERS,3 A H BRI AR A ) 5 — PR e R 2
BRE A AR, 5 R QER N FAR; U
CS JotmifEint, 45 RusA AR, 3 4> B R AR
SRR — R R E Y AR, 55— RE %
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AEBRE AEABRARER, 3 MBEBFERSR
AP BRR ASS Tl CS ¥ b, | AXTFLA
B RIS EE R UL, & R A T LU
HEERPBEARM AR, B AKNEAR
HFIRR" , EAAT BIPHE AR EFHER %
Aietrz—, LS EE A RO T ZER VSR
L3 A ML BEBER K 4R B9 EAAL R 0. 48% ~
0.51% , Bk 28] EAAl Z R ARBE(P >0.05),



58 BB, %3 MEEBR B A ERES NS SN 737
£3 FEMEEHEEAREVERERARTNHNEERTS UFESsMLEREBREEMILE
Tab.3 Evaluation of EAA composition of three wild populations of Protosalanx hyalocranius
DEEER AR L3 L
EAA KIS RS SERTS RS KIS RS

RESR 0.67 0.50 0.71 0.53 0.68 0.51
EEmR® 0.67 0.55 0.77 0.64 0.71 0.58
ER 0.71 0.61 0.75 0.63 0.72 0.61
HER 0.60 0.45 0.67 0.50 0.65 0.49
HMER 0.92 0.71 1.12 0.87 1.18 0.91
{5 0.39 0.24 0.35 0.21 0.44 0.27
BER + EmR 0.73 0.42 0.75 0.43 0.81 0.46
KEER + BER 0.76 0.51 0.84 0.57 0.84 0.57
DEEEREH 0.48* 0.51° 0.52°

E - FRHARRIEEZR  TEARFRERBE.

2.3 EBESENILE

B A AR KA (TE) BIRK
Mg RR(FK 4) 3 NEER P REWH 17 7
JRWTER(FA) , €345 8 PR ATAR T BR (SFA) ,4 #
BNEFAR TR (MUFA) ,5 # Z N a8 5 R
(PUFA),

HERRAE L3 MEFRERADE
(P>0.05) , AEFABHIBRTE SR B2 i L i)
K/NHES WK Sy BB VL i B8R AR VL 95 M B
PR EARHBERER , MR ABY BR7E BB RR P Y
HaBI FINHEF IR 5 S o R SR A | VL 95 S LB
PR VRORVIM R R, S RFBM AL KE

PR RBAERTRSBEHAEANSE LAAR
BmEZR, Hbh B RIL#K C; R # DHA
(Cps) AREHMBHEFEREEZF (P <
0.05) , VL 75 4R 8 BF K Y 55 PR A 8 Vil BR 0
CL RIIFHE 2 MuHEHRFEREER (P <
0.05) , T AREE A A Al ik R A i R [R) L B B AR AR
EREZER(P<0.05), MEZAEMIENERT R
BFEBEAHINEN T RAKR(Che) K-
T IIFIR(Cyp.s) B DHA F1 EPA K E& 8, H
AEMBERRBRATSTERER, B 12.46% 10
BRI HARRARE 7.98% ,3 N3 EE4 ] DHA

M EPA MBS EZFEE(P<0.05),

R4 TEAMEREXRENKEHRSBNELLRK

Tab.4 Comparative analysis of fatty acids contents in different regions %
" HIEFE
RRITER 2 #R 7 I T =
REZER Cu. o 4.99 £0.39 2.30+0.56 4.01 £0.48
+HBRER Cis.o 2.23 +0.51 1.52 +£0.47 1.66 +£0.62
AR Cas. 0 22.17 £0.46 26.86 +0. 81 27.74 £0.72
AR ER Cis,1 8.57 £0.59 4.85+0.85 11.63 +0.65
LR Ci7.0 2.93 £0.44 3.99 +0.53 3.51 £0.36
LR Ci7.1 3.09 £0.64 3.180.24 1.08 £0.78
TERER Cig, 0 8.68 £0.91° 12.27 £0.47* 10.02 +£0.77¢
R Cis.1 21.59 +0.96* 19.30 +0. 58° 12.85 +0.61°
WhER Cig, o 4.40 £0.89" 2.64 £0.73° 2.60 £0.64°
ERRER Cis,3 6.70 £0.43* 1.95 +0.28° 3.60 £0.51°
TR Cy.0 0.53 £0.39 1.56 +0.46 1.53 £0.54
AR Cao. 0 0.44 £0.31 0.66 £0.75 5.48 +0.32
wE—HR Ca.1 0.94 £0.33 0.85+0.27 -
B VIR Cao. 4 4.00 £0.55 4.20£0.71 1.25+0.86
ZHBRE AR Cy,s 6.33£0.58 5.69 £0. 69 9.78 £0.77
IR Cxy.o 0.76 £0.41 3.08 £0.73 0.58 +0.47
ZHIRRNEER Co.6 1.65 +0.37* 5.09 +£0.81> 2.68 £0.64°
THTBRANER + AR EPA + DHA 7.98° 10. 78° 12.46°
BEABRMEHRAER SMUFA 34.19° 28. 18° 25.56°
EAMEBMEHREE SPUFA 23.08° 19.57° 19.91*
BB RARE SSFA 42.73° 52.24° 54.532

E - FRHARRIEEZR  TEARFRERBE.

http: //www. shhydxxb. com



738 E® B E R ¥ F#K 20 %

2.4 3INWEHCRETYLRESENLER
AFEHEEA KA (TE) F 100 g 7Y
RS RBIMTERNE S, TR EER/D
HFWRF LA HER BRI, MEETES
RS BRI LR EHk. WER
A, AR AEEEYV YT RPEN S
BHER, CEEEMMETEPRIBILHAE
BREBER MIGBEENEREEESER

i, 3 A EA B TTR Y Uy B, BHs
REWRRABHE,3 HWEFENEITE Zn,
Fe Mn.Na K fl Ca WS EZREE(P<0.05),
i Cu #1 Mg FEERABZE (P >0.05) ,3%X =MW
HWIRHZF N R ETRREAWHBKER, o
DHENR SR R AR YRR E R, E R
“HELARERSEEETERELRNER,
REEA TR RE— S PHTTIN LA VA FHER o

x5 TEMEHFFEXRERBTREIEHLE
Tab.5 Components of inorganic elements of three groups

TR/ mg

HTRRHE Zn Fe Mn

Cu

Na K Mg Ca

BRIT 5.90+0.79° 6.4310.42° 1.6310.16*
i 8.20£0.61> 2.170.78° 0.99+0.91°
Tk 5.56 £0.59° 2.4710.66* 1.4110.47*

0.052 £0.03 313.16 +6.23" 625.00 +8.35* 131.58 +2.13 1500 +8.21°
0.067 £0.06 389.54 +5.41% 387.29 +6.37° 136.96 £3.33 2093 +6.76°
0.067 £0.04 179.5+4.86° 660.70 +5.44* 122.22 +2.81 1765 +8.57°

E - FRHARRIEEZR  TEARFRERBE.

3 g

EREERFY LR BB AR A — R
FRaTRENTERE HEANKSTER
m, SHEMBRETE—ENER. BUH&E
5, BiBAE D Kk S B R, R TILHK £
T REBAEN KIS ERIL T KEE, EH
K& BA A RREN RS, HES &' ROMF
HFINTLIR > FAK > BRBTL, AR U ) 5 B
—EREE RN, MARRE & B /NS T v R
AL >FHW > L9 AMARABREALRNE
Wi & B2 FZMEIUN A REE AR B
fosm T R AR R BT B 4R R — 4 kD
B8 28, U5 AW MR PR SR £ 2010 4R HURERE
AR R E AR TE 3 S B R P Y
B, X UL KW B A R R /DRI R
HEXRTHE BN MM, XA E
BAMRREAREARET S8R THEMR
BRI R

AT RYEAREREN R, KE
ERESRVHRA M F PAEHLSEY T KA
AR H BAE S, P E B EE R B B
FEHRRDERFIEIIH TREREAEKXE
HEE ERFNERREE, LEARTER
R LB E N E R, KRS RERW 3 i
BRI b AER S LT ARERK
HAEINTE 0.67 24, bR BARR G AEREE
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HKE DA KT 40% , #Eid T FAO/WHO £
b FERERSELTEERILEO. 16 DL L,
WERARER LS ARREEE S H 40% EHEIR
W B3 MHEBARBAENLTEAERS
BFEE, BA A8, HSRBBERERBEE
AAS . CS.EEI #8457 E ¥R FH EW A BBk,
KA EFRME L E IR AT,
ARBERNFEMERERRRNERSA
BOVERRE AR BRAL LA TE IR LR A L H AR R 2
B RA , HABLA A BUR B0 B 57 5 R B
MRS AR R 3 MR AE R
SPTELAE AR RRIZE AR T R S B R &
2 EHEAE—EME5, RIS R N 4H R &2
HWAR—F, AW KEaanBEFTERET
A=Y, RREEA R R E B KL H AR BRI
3N BEBIR,3 AR BRRKEHKELY
HERAHESBRUHFAE —ENER, BRIE
R s YA E R T EE R 1. 582 mg/L,
PRI 4 687.56 ind/L!Y  FAKA L AT
IK PR Y A 3. 80 x 10* ind/L™ | i H B
AR Y & A5 4L 7E 320. 4 x 10* ind/L ~
3390.6 x10* ind/L Z &, 3 A 5 SRk Mk b i
EYINEE S HERBFE—ENER,3 1
BRKKEFKBM TP FHAERZERE
RO R IR 2 RS B TR B S
HTAEMEBER R ERRANZR
SRS, K KR A BRE R R S B
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BALK RSB R R AIAE — EME R, F
T 3B e RIEAEFMREREREH,
T B SFE0E Fof A G £ i SO 2 Ml 0 AT 7
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An analysis and evaluation of nutritional components of Protosalanx
hyalocranius Abbott from three wild populations

ZHOU Yan-feng', XU Dong-po', SHAN Jun-feng’, YOU Yang'

(1. Freshwater Fisheries Research Center, Key Open Laboratory of Inland Fishery Eco-environment and Resource, Chinese Academy
of Fishery Sciences, Wuxi 214081, Jiangsu, China; 2. Jiangsu Bestor Aquatic Product High and New Technology Corporation
Limited Company, Jiangyin 214400, Jiangsu, China)

Abstract; Three wild populations of Protosalanx hyalocranius were sampled from nature waters of Lianhuanhu
lake in Heilongjiang Province( HL) , Tathu Lake in Jiangsu Province(JT) , Shitoukoumen Reservoir in Jilin
Province ( JS) respectively. The capture was conducted in December 2010. The muscle nutritional
composition of P. hyalocraniuss from three different areas had measured by conventional biochemistry. As a
result, crude protein and moisture content of fish from three areas had no significant difference (P >0.05) ,
while there was significant difference in crude fat content among the three populations ( P <0.05) . Fish from
JT had the highest total and non-essential amino acid contents (76. 14% and 45. 57% , dry weight) . The
lowest total and non-essential amino acid contents were 71.54% and 42.64% , of fish from HL. There was
significant difference of flavor acids in JS compared with that in other two populations ( P <0.05). There was
no significant difference of total fatty acid content among the three populations (P >0.05) . Fish from JT had
higher essential amino acid index, amino acid score and chemical score than those of the other two
populations. There was significant difference of total saturated and unsaturated fatty acid contents in
HLcompared with that in other two populations ( P <0.05). Based on the clustering analysis, it was apparent
that the nutritional quality of fish from JT and JL was better than that from HL.

Key words: Protosalanx hyalocranius; population; nutritive evaluation; amino acid; fatty acid

http: //www. shhydxxb. com





