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1.1 iR FsbE

F 2010 47 10 H AL DE 1L R F b Fif B R
4R 2 W SR A I IGAE 10 AR S8 Jrokt . 0f Ho
TR R A 27 DU o, A 405 D0 o AR AR o o
o, S5 F A ) 7 2R i i (891. 67 £67.65)
g /R4 (36.33 £2.06) em, JFURLSR AT 5 57 BRIV
gl B, KRR, B ARk 5 S 2
FESERTHUAE fo VR AR i, IR R AT, 43
0y, — i — 8 5 B I 5 o5 — O Al s R TR
R BR A B e 20 5
1.2 ®iAE

i GB/T 5009 —2010 (1% 7735 43 5 5 7K 43
ARy, MBI 2 8 GB/T 5009. 6 —2003; %
H8 GB/T 5000. 124 —2003, Jf] H 57. L-8800 #1431k
B 84S0 e B e 2 FR S M 17 Pz JEiR , (6 2R
& 5 mol/L NaOH 7K it f5 i HITACHI8S0 #1%¢
HAEIE R TN E s 2 BE GB/T 22223 — 2008 fifi F
TRACE GC Ultra™ RIS (0335 {500 22 Hig B8 5 15 P
TAS-990F JF IR 6T, 208 GB/T 5000. 13
—2003 Mg 4, 2 1 GB/'T 5009. 14 — 2003 & £,
Z: 8 GB/T 5009. 90 —2003 &4k Bk 4, 218 GB/
T 5009. 91 —2003 MET W oC R 41, 2 GB/T
5009.92 —2003 %€ 45, P 2 HE GB/T5009. 87 — 2003
AP OCEREATINE
1.3 EFMERTEM

H 4 FAO/WHO 1973 4 HE I 1) 7o A 24
B PP A 2T 0 P 99 By I 2 B B
S 5k T AR RS i R G X0 2 AR 1 R R gk

FrE TR BN, @RV 70 (AAS) AL“2 P4y
(CS) Fibs s 2 ZE MR AR (EAAD) TR0 T X
B Py EE P 2 R i (me/g N)
FAO/WHO PPt
IR IR 5 it (mg/g N)
¢ - BONEIE A BT R A i (mg/g N)
R B 5 R A 2 R 2 i (mg/g N)

FEAAI = IOOanx x@
a b h

e e e

K, n BB LT @R NG a, b, h N
YRR i i AR 5 e (% ,dry ) ;a,,b, ¢, ,
b, SR U LT IR i (% ,dry) o

1.4 HiELE

G300 E YA 3 AT, Bls ge it e A
SPSS 13.0 Ab 3, # iR P 48 v Al HF- 3418 = 45
22 (mean + SD) I .

2 iR

—REFRS
PR A oK 7 & 5 75, 36% , LA LN
17.90% KNG R 5. 13% , JK 4y & &R 0. 98% (3=
1), SHEJURET aZAH L, 19 R N K o & &
BT Ok B P Rk A BE 8 ( Epinephelus
% T % ( Hypophthalmichthys
molitrix) """ | #§ ( Aristichthys mobilis )" | i {1
( Ctenopharyngodon idellus )" . ¥y 1. #¥
( Trachidermus fasciatus )" | 3% ] # ( Cyrinus
carpio) "' Wi ( Siniperca chuatsi) "™ R & B E fa
( Oreochromis niloticus )™ ; FL 5 19 &5 & 55 T i
L1 £ Wy N £ ST /A N I R I N R

AAS =

2.1

akaara )",

®1 ERSBESHE/IMEFEXEAN—REFBIULER

Tab.1 Comparison of nutritional components in meat of P. bocourti and some other fishes

% ,wet weight

S K4y A HLAR W7 MRy

species moisture crude protein crude fat crude ash
A P. bocourti 75.36 £1.07 17.90 £0.43 5.13 £0.18 0.98 £0.09
i H. molitrix 76.79 14.79 2.61 1.28
il A. mobilis 76.50 14.92 1.86 1.25
ity C. idellus 82.71 15.10 0.45 1.71
WAVLE T. fasciatus 79.03 17.72 1.24 1.22
HIHR C. carpio 77.33 17.58 3.98 1.12
W% S. chuatsi 79.21 18. 84 1.28 1.10
Kkt P. crocea 71.30 16.79 10.59 1.05
e PIE O. niloticus 78.80 17.39 0.89 1.32
AL B E. akaara 73.27 19.15 4.27 1.33
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FE0 , I F 8RR A B RLTG ID5 e K
WA 1/2 1 THE 8 R s Ko & s K
THEJILF &,

2.2 SEBRARSESE

53R FHBR K A B A A AR it , 755
DL HERR 18 i, Forb R A Wt i ( Asn) S 73 G It ik
(GlIn) 73 51| 9 K filg Ry K 4 2 1R ( Asp) Fl 4y 2 IR
(Glu) , T [P v 2 FEER 4 A S i L3R 2.,

B % 2 AL, H b {5 2 AR 8 A, JE w5 2
R 10 Fp, @A AR S T RAY 69.01 g/100
g, Hh A MR & & e, 10,92 g/100 g, Hk
TERE AR M EBR, 439N 7. 02 ¢/100 g Fl

6.86 g/100 g; M {42 12 . 1 24 IR A 24 24 R 7% 2 B
%, 4350k 0.57 g/100 g.1.22 g/100 g F11.66 g/
100 g, fEEZILTR & 5 (DAA) Jy 28. 73 g/100

g, i M ILIR 1 FL{H ( DAA/TAA) Sl 41.70% , )
ﬁﬁ’ﬁ%@a(EAA) )& N 33,60 g/100 g, i L%
LRI LA (EAA/TAA) Jy 48. 68% , Wit S IR
HAE W5 A B R 1 % & L {H (EAA/NEAA)
95.06% ., & FAO/WHO [ il A8 455 =X, i 40 47
17 (5 EAA/TAA 2 40% 7247 ,EAA/NEAA
FE 60% LI ] L FG P 1 S IR R 2H AT B
FIRFEPREOR , BN B IR VB ROR BT, Ji T A
Pem rE E

x2 EREANIERERKSE

Tab.2 Amino acids composition and content in meat of P. bocourti

/100 g,dry weight

ZFLfR amino acids 2t content

ZA LR amino acids £ & content

EEERR * Cys 3.86 £0.01
REGRR Asp 7.0220.07
MR Thr 3.16 0.01
225012 Ser 2.72 +0.05
AEIR Glu 10.92 +0. 02
% Pro 2.27 £0.01
H4&m" Gly 2.68 +0.02
MEBR" Ala 3.90 £0.01
iR Val 3.53 £0.02
AR 1.22 +0.02
REEER " e 3.21 £0.02
SR 5.84 +0.05
N Phe 2.84 +0.03

fi% 2R * Tyr 2.44 £0.02
AR " Lys 6.86 £0.06
41494/ His 1.66 +0.01
WAR" Arg 4.22 0. 04
R " Trp 0.57£0.01
f«i@a Wit TAA 69.01 =0.07
LR & it EAA 33.60 =0.05
Eﬁf‘ﬁ‘ﬁﬁ FLFR & NEAA 35.34 0. 10
IR ILIR & i DAA 28.73 £0.07
EAA/TAA(% ) 48.68
EAA/NEAA(% ) 95.06
DAA/TAA(% ) 41.70

- TAA EHER B4

SEAA Jgliti EAERR et s NEAA J9AR 0T R AL IR Akt s DAA SRR GG e = " b

e B AEIR, “# ER TR

Notes: TAA ; total amino acids; EAA ; essential amino acids; NEAA : nonessential amino acids; DAA ; delicious amino acids; * means essential

amino acid,# means delicious amino acid.

2.3 WEIEBRAKEN

¢ 3 AT, 9 LR PR v () R R 5
2 8% mg/g N, & F FAO/WHO F7 i (2 250 mg/g
N) MRTFAGEER 1 bRfER (3 066 mg/g N) 5 1# [CfiE
Wit BER ) SRV A 8O 1,420
FREZARRIN, IR T 0.5, —Fh Y H i 2 540
SRS 1, WG AT B R s
H4i AAS Fi1 CS, 1 FQHE 1) 255 — PRI 20 341 (24

1R, 55 BRI A SR N R . LA AAS ypsife, 1

E%:EP(E@@& + PR Wi, HE RO 8
it FAO/WHO Z S fERE =, S 3 1. 98 1, 3]
THECEE P & o 1 S 2 IR
2.4 RERAERZARX

% 4 ], 1 ECEE N rh 2R AG 24 i

B2, b O Fl i FO G 5 BR (SFA) , i 32. 78% 35
Fift BLASIL RN 15 1 (MUFA) | (5 42. 68% 510 Fif
Z AN FBEMiER (PUFA) |, (5 24. 54% ,MUFA >
SFA >PUFA, M Il 7R AFR A AR (C16:0)
St 22.00% ,C15:0 F1 C24: 0 Feflk, HA
AR, IR (C18: 1) & H i =138. 41% ,
C20:1 K, }2.87% ,1 C17: 1 F1 C24: 1 F
AR 2 A M AN B IR b, Ol R
(C18:2n-6) \EPA (C20: 5n-3) ,DHA ( C22: 6n-
3) A6 A4 U M R (C20 : 4n6) | oW R MR
(C18:3n-3), & 4> B H 10. 51% 4. 37% .
3.00% .2.53% .1.83% , [ [CHR T n-3 PUFA
4t} 9.89% ,n-6 PUFA %4 Jy 14. 65% ,n-6/
n-3 PUFA #1.48,
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Tab.3 Evaluation of essential amino acids composition in meat of P. bocourti mg/g N
W R 127 G FAO/WHO #5{ XEHE BRIy oy
essential amino acid P. bocourti FAO/WHO standard egg protein AAS CS
SR e 276 250 331 1.10 0.83
AR Leu 503 440 534 1.14 0.94
Ffi 2 1R Lys 590 340 441 1.74 1.34
HEAR + LR Met + Cys 436 220 386 1.98 1.13
RNRMR + &R Phe + Tyr 454 380 565 1.19 0.80
IR R Thr 272 250 292 1.09 0.93
HRAMR Val 304 310 411 0.98 0.74
@28 Trp 49 60 106 0.82 0.46
J3t total 2 884 2 250 3 066 10. 04 7.72

T TR 35 IR IR HCH 86. 00,
Notes ; The essential amino acids index ( EAAI) of P. bocourti is 86. 00.

*4 BREEREHIRER

Tab.4 Fatty acids composition in meat of

P. bocourti

[ it [ i

fatty acid content fatty acid content
Cl14:0 0.77 £0.02 > MUFA 42.68 £0. 10
C15:0 0.10 £0.01 C18:2n-6 10.51 £0.09
C16:0 22.00 £0.13 C18:3n-6 0.61 £0.05
C17:0 0.17 £0.02 C18:3n-3 1.83 £0.03
C18:0 7.72 £0.02 C20:2n-6 0.13 £0.01
C20:0 0.24 £0.01 C20:3n-6 0.87 £0.14
C21:0 0.41 £0.01 C20:3n-3 0.07 £0.01
C22:0 1.32 £0.05 C20:4n-6 2.53 £0.006
C24:0 0.05 £0.00 C20:5n-3 4.37 £0.03
> SFA 32.78 £0.08 C22:5n-3 0.62 £0.10
Cl6:1 0.89 £0.05 C22:6n-3 3.00 £0.12
Cl17:1 0.10 £0.02 > PUFA 24.54 £0.09
C18:1 38.41 +£0.29 n-3 PUFA 9.89 £0.08
C20:1 2.87+0.12 n-6 PUFA 14.65 +0. 06
C24:1 0.41 £0.02

1 X SFA R Filg iR S aE ; X MUFA S SR IR D R A
Y PUFA R Z ARG IR S
Notes: Y, SFA is total saturated fatty acids( SFA) ; >, MUFA is total
mono-unsaturated fatty acids ( MUFA ); Y PUFA is total
polyunsaturated fatty acids( PUFA).

2.5 TYRTESE

H2 5 AL, LGB R 0 o, h
1118.51 mg/100 g( -2 ) , Hyk Wil il 45 €,
i 5 AR, 9 0.03 mg/100 g, fRITR Y, Bk
BES bR, 20 1,19 Fi 1. 18 mg/100 g (T
H) o MRHE T EE SR S i i, b E AR A
(18 ~49 %) W ¥y Jot 5 H 1& H A& A s ik 5 fir
RS NS AU, BT 100 g (T

) M CEE P, ol DA 5 H TG 75% 1 P
56% 1 K. 16% (1) Ca . 13% ) Na, [ 1. , 1 [ i 2
AMBEFRER B S SE Y TR ORI

x5 BREANDTYRTERNSE
Tab.5 Mineral content in meat of
P. bocourti dry weight
minerals P. bocourti adequate intake percentage
Na 288.15£8.75 2 200 13
K 1 118.51 £30.67 2 000 56
Mg 19.48 £1.33 350 6
P 522.24 £25.67 700 75
Ca 131.49 £3.42 800 16
Fe* 1.19 +0.10 15(58),20(%)  8(38),6(%)
Cu” 0.03 £0.00 2.0 2
Zn* 1.18+0.05  15(3),11.5(%) 8(H),10(%)
Mn* 0.04 +0.00 3.5 1

T B = (Y EEBARD) x100, * FRBEITCE,
Notes:c = (a/b) - 100,a is the mineral content in 100 g meat of P.
bocourti,b is adequate intake according to Chinese Nutrition Society
(CNS). * means trace element.

3 e

—REFES

AW FE L URE il FRFE 25 1F R 19 1[G i, i
W FRAE 0 G AL S RIS I Rt ARk B
O SNSRI At R o ARSI R P IR I 1 5
B, A s T A (< 2%), IKE
(2% ~4% ) ,HE (4% ~8% ), Hill§ >8% . F*HH
TSR TR RiE, fE—E B E N,
JULPA A 1) 55 5 5 PAD i 118 XU 22 TE R 5, B U
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12 4] T A5 SR RN SR 1 AT SOEHY 1861

Wit UL PRI 1 2 1 0 38 i R 22 el 2%, > WL IR g i
PR EIEERER) 3. 5% ~4.5% A A RAFHYiE
CPEN g5 5B, 1 G — PR T
iR i PR
3.2 SEBARREEN

FEFTINAS ) 18 FhaJE iR, Horh A 2 R &
e, RO R A AR T 2 IR . 4+ 2 IR AU
i A Aok A v 2 3 AR L T A T
L RWAR ARSI EEE R, 252
ol A 3R P 0 IO ) 5 G, AR AR R G HILRE 5 K4
RARZ 5 GAMRIGIA 2 A M AL AE R
R, PR I 2 AR AR Rl Y AR, 3 R I
e, THBRIE 57 ; 11 B A B A = 45 I S R ZE AL A
RN R W ER R LER R T, &
A R G0 G B Al S A R 2 B
T S/ IR SRR R R S S R
IR H . IE R AR R s 0 3/ 958k
3.0 ~3.5, STz 2 i, MR 2] 1.0 ~ 1.5
WEFE B, 2 A BUH D REAS 2=, I P 28 2
PR A B S, 0 A T R LU A9 vy, T S B
IR L A o D RE A 4 A1 B {4 8] il 41

A & M

GUREH B =, SCHE R HE IR n] LI ik 26 240 211 fiE
PRI IS, AT Dl 2 JUL PAY 2 P i 0 e el e A
TEF I HLARSR LR R OB BE ™ . A YRR, 1k
PN SCEE R IR U BE Ty, R sl LAt = HE R A L
PN AT AR , D8 5 TR AL P P8y 8 9 45 18038 T, A
FIF I REA A ARER ™ o B, 8 3 AT
G LIRS HA R 1 R 52/
FAE D 2. 15, Y I R A B A — AR B I PRI
YEHL.

HIZE 6 R, 19 I p o0 7 0 2R R A
(EAA) 10 7 % TR o7 24 2% R 6 2 11 LU
(EAA/TAA) UK FHAVLE i F o 3 #h
Zeur a1 T SRR S R G
A9 B RA AR A AR H 2R N AR A
SR 5 Bl Th PR pr) S IR 2 B R e TE LK
s T AL AT 2 AR A5 i e R 2 A
WA i e B IR J BE ) EL o T AR VG AT R B
BRI B B AR AR 7 T R Y i IR 28 R IR 21
AR REIR S R, RAEAR S /IR T A
W2, 1X n] REMLIRAE T T ERBE P R e 56, o — AP Bk
TS BT A SR A Y B R B

x6 HREAHKIER VEFRERSESHEEFEXMLILE

Tab.6 Comparison of amino acids content in meat of

P. bocourti and some other fishes

% ,dry weight

Fik IR DT A IR fif DT IR SR G BE IR o5
shecies B T AR TR D R TR S R
P TAA EAA DAA EAA/TAA DAA/TAA
18 P. bocourti 68. 44 33.03 28.73 48.26 41.70
fift H. molitrix 64.01 24..06 26.94 40.57 37.58
Kt P. crocea 58.39 27.27 25.39 44.. 24 43.48
FHEP AR O. niloticus 76.01 30.46 34.20 40.07 44.99
WAL T. fasciatus 73.40 35.76 28.75 49.21 39.72

T 275 3CHk P 2R AR (0 28R, Bt 36 P LA R R A LA (2R

Notes: Trp is not included.

A EE TR E BT P P A R R
Wif i AEE SR T5 I, AMIAPOE AR Y
HEF SR, T U HSCE R R . AR
AL B R T BT T AR RN IS AR
ST B, F552 8 Ml SRR B A4 i I
PR Bl T ER R PR P (R R + P IR /Y
i Bk FAO/WHO F A8 3X0RIS 25 2 13 A
Ao FHESERL AT LU 8 B AT s e i L
Lo CRA B 2GR AR TR P (A e k)
AR 1 SR JFUR P A  Bx F L

RN EMREEE UL, AT ATRN R R
T 2 IR AN 2, DT 4 ey A A X 88 1 J5 9 A 1
B OPRFEHUARE F2 1M, W5 2 SRR 45 FIOR Ui B
W LR 5 R R R 1 BUAR 4 (R . T TREE
1 AR AR AE K (EAAT) 2 86. 00, LB
PR — P 2 55 I 2 B LU 191 34 Ay B R I (A
HyEE
3.3 RERAERZARK

THELCEE R Hh 22 AN T8 S 7 2 2 o I 9 R
(C18:2n-6) .EPA(C20:5n-3) .DHA(C22:6n-3) .
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AEAE DU TR (C20: 4n-6) o~V B R (C18: 3n-3)
IK7= SR E SR S AT e R 1 % A 5 %
YIRS Z , o5 N 7 R A5 455 S0 VR R 0 oIV R R o
- JRRERYE R n-3 Z2 ANHH 01 I 0 R 1) Wi AR 40 Jo
Al AR B EPA \DHA 45 1fi) WAM BR 1 R n-6 £
AN I 17 TR ) T A P A PN e A0 A AR A= O s
BRAE™ . ABAE DUMSTR A DHA #BHA7 8% 14 A PR
TIIRE , A5 S i 290 L %) FE B s 0, %o A A i 1y
REAIZE K& & A EE/EM™ . T EPA fil DHA
FLAG W I T I A ¥ 577 O W D e <5 A
™,

EHEIRE ™, n-3 Z 1S b7 #2 9 HA
Tl H AR K KAR T n-6 2210 A1 g 7 R 19 5 A
i, EPORR A SR R AL RN
n-6/n-3 WWHTEH W ST MR AELE 5:1 ~
10:17% ) T AL n6/n-3 LA M 1. 48, it
AR FCEE A Y n-3 Z2 AN FIRG D7 2 5 o LA 77
HH®EEE TSR, HERNEEWIRNA,
n-6 Fll n-3 Z AR W7 12 58 4 R 09 A5 P
DL EATE BA AR A RRTIRE, R, & 7 H
B B v 1) ST A X SR T R T
3.4 HYRTE

W) 510 25 2 4+ 2E iy S OE BT R AT e
W BT, ANREAE AR A B, il H # R
) 0 B B, 0 e R AR P = sl
2 FEWUAE B SR AR, 1 IRER
e ERE, MEICED, S ER S M
FEUERH , BE 2 AR 2 P 0 0 75 A7, R e RE AR
Ay 15 G B Y O IR T, BB 2 5 R AR ) BE
MIZEEL R BEDNBE B % 862 5 i, 2 21 i
1R A OB, LRSIk, I N B B R
WA IR 52 3], mT B 21 3 b, kAR s R
B, S I RE AR ™ o 1l G A 1A v 455 W e
1:3.97, %8 HILL %7 38 Y BAL 4 5 AR 1)
MICER Z B AR Y D g & A B 45 b, HoaxX
YU R A R T 10 LB KT
Lo Fh O mT O A P v B 2 L ) B, (H2:
il W BEAFAEAH ELFE BUAN

A4 gER

LRGBS SR Al A, T PR N AR
A, R SE IR AL A L B A, T A R R A AR
HAFE AMRE 2, R 2 R R o5 S B 1Y

PB4 5, /95 (K 2. 15, @b 48 3 R 45 Bk
(EAAI) 3 86. 00, 2 —Fp L i 9 2 1 U6, 1 R fie
P MUFA > SFA > PUFA , i (C18: 1) 4 &
L E S -3 2 AN R, n6/n-3 HLAH N
1.48, WYl c R & fw, Wil AH, Hit,
T8 2 — R E SR AR RIE B S 2, 2
— Pl E AR TF AR IR K a2 TR
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Analysis and evaluation of nutritional components in
meat of cultured Pangasius bocourti

DING Yue', TAO Ning-ping'“ , WEI Zhi-yu”*, LIU Yuan'
(1. College of Food Science and Technology ,Shanghai Ocean University ,Shanghai 201306, China;
2. Hubei Fisheries Research Institute ,Wuhan 430071, China)

Abstract ; Nutritional components in the meat of Pangasius bocourti from Yingshan of Hubei Province were
analyzed and nutritive quality was evaluated. The contents of general nutrients, amino acids, fatty acids and
mineral elements were determined with the current national standard method. The results showed that the
contents of moisture,crude protein, crude fat and ash in the meat of P. bocourti were 75.36% +1.07% ,
17.90% +£0.43% ,5. 13% +=0. 18% and 0. 98% =+ 0. 09% respectively. The total content of eighteen
common amino acids was(69.01 =0.07) g/100 g(dry weight) ,among which 5 kinds of delicious amino
acids and 8 kinds of essential amino acids for human body accounted for 41. 70% , and 48. 68%
respectively. The ratio of essential amino acids to non-essential amino acids was 95.06% . The constitutional
rate of the essential amino acids accorded with the Food and Agriculture Organization of the United Nations/
World Health Organization ( FAO/WHO ) Standards. According to nutrition evaluation in amino acid score
(AAS)and chemical score(CS) ,the first limited amino acid was Tryptophan ( Trp) and the second limited
amino acid was Valine( Val). There were 24 kinds of fatty acids in crude fat,among which the content of
oleic acid was the highest 38.41% %0.29% and the ratio of total mono-unsaturated fatty acids content to
total fatty acids content in this fish was 42.68% +0.10% . The ratio of n-6/n-3 polyunsaturated fatty acids
(PUFA) was 1. 48. Potassium( K) was the most predominant mineral element found in meat and its content
was(1 118.51 £30.67) mg/100 g(dry weight). In trace elements,the contents of iron( Fe) and zinc(Zn)
were(1.19 £0.10) mg/100 g(dry weight) ,(1.18 =0.05) mg/100 g(dry weight). Compared with other
fish species,the meat of P. bocourti had a high quality in protein with well-balanced essential amino acid
composition and was rich in n-3 polyunsaturated fatty acids and mineral elements. It indicated that P.
bocourti was one of freshwater fishes with high nutritional value.

Key words: Pangasius bocourti; nutritional components; evaluation of nutritive quality
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