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ABSTRACT: Objective To analyze and evaluate the nutrient component of Pelteobagrus vachelli by different
stocking density. Methods According to national standards, the nutrition components of the muscles of
Pelteobagrus vachelli were analyzed. Results The crude protein content of muscles in the high-density (40, 60,
80 fish/m’) cultured Pelteobagrus vachelli was significantly higher than that in the low-density group (20 fish/m?),
while the crude fat content, energy value and E/P value were opposite. The content of flavor amino acid, essential amino
acid, total amino acid, EAAL, E/T, E/N in muscle of 60/m’ breeding Pelteobagrus vachelli were higher than other groups.
The relative amount of cis linoleic acid, a-linolenic acid, EPA and DHA, MUFA, PUFA, essential fatty acid in muscle of
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60 fish/m® breeding Pelteobagrus vachelli were all higher than those in other groups. Conclusion When the culture

density is 60 fish/m’, the proportion of essential amino acids in muscles is balanced, and the content of unsaturated

fatty acids is rich, with the highest nutritional value. This study provides a reference for the intensive high-density

culture of Pelteobagrus vachelli.

KEY WORDS: Pelteobagrus vachelli; stocking density; muscle; nutrient component

illlg

1 5

LR B Fifa (Pelteobagrus vachelli), RFRILEH ., #
Wt HH T, #E T8 B (Siluriformes), # &l
(Bagridae), &)@ (Pelteobagrus), 1% )8 AR K .
AR AR RIS, TR TR, B BRYL AN KR,
SN AR oK A 213 R PR BRI Ao DY R A B, R T 5
DL, B E . RN SRR, W2 E =
%, AR EMEFNELT R FRET 5.

h TG IR BARIRE A, AR R R T AR
IR A 2SR B o H G R SR GH 2 1 5 i) £ 2k s
B YRS, AR a MYLEE, S8
A W ARV TIEAE . SRR EE T . LR S B SE A L
ARSI R I, HRER IR B A A UL P R 4 B R
AR SRR A PR B RIS S

AT, A CH A5 A T 3758 B w3 LR 8 57
AU g A — 2 RIS, {H G T 35 il 2 ) B IR o
A0 LIRS TR A R (AR5 0 R AR IE . ARFRIRR T4
AR TS N BT A LR E SR AR LA, FEX I
WAEHEAT IR, B 76k U ER R A0 1) o5 35 AR A A R 42
BB S KR

2 MRS

2.1 w5
2,11 FEstf. HORFFBA R

(1) ScH Rt PULERE I [ fR T K T R
WY, SMIER | ARSI ER, (RE(25.23+0.09) g.

(2) SEBHIAK; SEEGHNE], AKIRFEHRIZE 26~28 °C, pH
7.5~8.0, Vf# %A (dissolved oxygen, DO) 4~6 mg/L, f& [
Kl FHIK AR

(3) TEMErakl; A E VR AR R AT RS AR 7 1 v A
R AR CE SRS M A =38.0%, & R =
1.9%, HLIRIG =3.5%, M4 <4.0%, HKD<16.0%, &
£ <3.0%, KA <10%),

(4) FRE R SLIAE LB ARG RGP U T, S
5 0 2 AT B S, BT 14 do FAEIRRIE 4
ANEEERBIE, WIMREEE 50 CD1(20 FE/m®, 0.50 kg/m),
CD2(40 FB/m®. 1.01 kg/m®), CD3(60 &/m®. 1.51 kg/m?),

CD4(80 F&/m’.2.02 kg/m®), FR NS 3 NP1, dllalik
F2EFALE P> 0.05), LR FR A &R X7,
£ H 43 31F 9:00 1 18:00 #ME, 1 h JFUT K5, EhRIRIE
KFEHT, MREILE. LR 60 d.
212 & A

PR . FriEmRen . EAkah . AR TOKCEE.
R, i E 2GR A A, L R
PSRN | Bl =l . A UKERIR . k. BRIR (e, b
i E 2G5 R A BR A FD; IRA SR bR e i (LK
F 99%, SE[E Sigma 23 wl); 37 FiIE W ER B R bR v (LR HY
KF 98%, FE[E Supelco 22 H)o
22 UEE5ERE

L-8800 7% LML A 341X (H A< HITACHI /AH]);
GC-2010 Pro-SAHEIEAY(H A SHIMADZU 2A#)); Kjeltec
2300 A4 A PLCE A (G FOSS TECATOR /A H));
AB204-S B T3 R F-(Gi-k: METTLER TOLEDO AH));
DHG-9140A T H HAHE 3 58 XL TR A (VA 2 SR 45 A PR
7l HH RSB R TR R E LR A R A H).
23 ELWHE

SEIEE S, 56 24 h R BURE . BESH FEALAMER S
Bt B A M S 200 mg/L Y = [ B AL 6% iR £h
(MS-222)K AT IR, W E G HEB K P RNECT, ]
GHEN 1 APATRES, PSS IS, I, 4
R AL 3 AT,

IKAMEIISE: GB 5009.3-2016 (105 *CYRET-2- )

EFJRAYINE : GB 5009.5-2016 P E &Y,

ST E : GB 5009.6-2016 22 [C(TE/K 2, k) Hed!;

WAYHIIE : GB 5009.4-2016 T 14(550 °Cy Ak,

LFRAERMIE: GB/T 5009.10-2003 A rPobLLF
o iy s,

SR IME: GB 5009.124-2016 #hfgfafskl'
GB/T 18246-2000 S5 TL A ffe v A S8 A iR A v,

BIIR B9 : GB 5009.168-2016 S AH {833 i T e ]
B —fRkl0,
24 EFTEMNE

RERLATPTAN 2 Brett 1EU A AR v 2R 1RE(E N 23.64 KJ,
BTG TN 39.54 kI A s iZh 17.15 kI SN RE
HE AT BT RERRN & B S & A B AR A
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[ LA 2 f Y LU ) A0 E/P {1 (RE(ES5 B8 15T & 17 LUAED
3 25 2 1 E A hR fERE R 1973 4F WHO/FAO ##
PRS0 e B i U N /N e = WA o = B S
1% 45 %k (ssential amino acid index, EAAT)!'82%1
EAAIMJWXWX ~~~~~~ Irp” 00
Lys" Leu’ Trp’
X N MERAPRAERNYZ W HINAZLR S &
x62.5/JJLPA 2K (1T 43 5 i), mg/g; Lys WML, Leu
SeRIR; Trp HEERR; p RN A, s MGEEM,
2.5 BRSNS
SCHSE B EXCEL 1 SPSS 17.0 #4758 1404,
)86 K 26 7 2243 B (one-way ANOV A 56 37 58 %5 Ji %o} BL
REFAEFRB TR BEN, U P<0.05 FRBENE
258, VIO B{H bR i 2% (meansSD) FR 45 5 o

3 HZREDM

31 REKEFEIA—REFRTTH

AR IR A 2 P ER T A LA — BB R R
WARBE IR 1. Sil45 %, CDI AMEA R E
R FHABLH(P < 0.05); CD1 HAYHLIENG . BEMELFI E/P B35
T HALL (P < 0.05); CD3 41AYHLLT 4k B E KT HAhgl (P
<0.05); CD2 4. CD3 AMTER HEY B EILF CDI A,
CD4 ZH (P < 0.05); 7K43 MKy 2H 7] 22 F A 3 (P > 0.05).

®1 TRFEBERREFSAIAT—REFRIH DB ER,

n=3, g/100 g)
Table 1 General nutritional components in muscle of
Pelteobagrus vachelli at different culture density (wet weight, n=3,

g/100 g)
FEIH e
EIRWSy
CD1 CD2 CD3 CD4

K4y 71.4840.23 71.73+0.37 71.75+0.22 71.52+0.10

MBEA  16.34£0.05° 16.70£0.07° 16.77£0.08° 16.79+0.11°
MU 9.48£0.04°  9.02+0.18°  8.96+0.05° 8.86+0.13"
MUK 53 1.61£0.04  1.60£0.02  1.64+0.01  1.65+0.04
MEF4E 0.37+0.02°  0.40+0.02°  0.33+0.02°  0.39+0.02°

TRIZFHY 0.7240.06°  0.55£0.03°  0.55+0.03"  0.79+0.03°
AEfE/(kJ/g)  7.73+£0.02° 7.61+0.03° 7.60+0.04° 7.61+0.03"
E/P/(k)/g) 47.34+0.23" 45.56+0.06" 45.33+0.10° 45.31+0.19°
e AT AR TR R E 5 B E (P <0.05). TR, LEREY
=100-7K 53-AHL 25 1 BT-HLIR 7 -HUR 53 -2 4

32 RIKEFA[IASERRERS T
32,1 RAEMAREELSESN

AR FEEE RS AN A P RO LR S i
RARMNFE 2 7~, LREF AN RNE AR BES
ZHOKFE I A 18 FvEIERR, Hoh 8 Al

NELFEEAHER, 2 FILELFEAER, TakmiEn
RIR, AR .

Sles R, CD3 AR aRR & 2 B m T HAA P
<0.05); CD3 41, CD4 AMKITAE K. HER ., Visak
TR IR it B E =T CD1 41.CD2 4(P <0.05), Ll CD3
WA EFE A, CD1 AR ERAIERR . JEX T AR
JLEE TR R i B LTI AL(P < 0.05), LACD3 411
BFehn oA B HAA AN IR o R R R IR | IR
SR L, 2H1E) 25 SR B (P > 0.05), WL, FREEER FEXT
FUIRE R LA 2 1 P o S R O b PR et —
PRI, T AT S R S R A 2 SR 1 L TG RE )

322 $6F BABR T RNETH

HEARZ R EYEABIHRAANT, SYEARESR
(B = IR e PR U R T S SRR 1 7 2 S FAR A L
(521, T A R P L SR (B A A B TR, R
WIS URE RN AR, 3 LAHAE bR, A
722 WA, CD3 A1) E/T E/N {E. 825 T HABL(P < 0.05), &
F FAO/WHO #& HHIARE R BRIfE(E/ T 7E 40% 2247, EIN T
0.60 LA B! FLREHANUAE AN EAAL HEKT 80%,
CD3 W= FHA . AT, FUICH NN R P s 2k
TR m, MR, IR .

3.3 ERREF&MAAEHERAR ST

AN [ 7% B 2% 3 B EG 3 850 £ L T T s 1 114 7 28 B AR X
TEWE 3. KIREFALPERE 3 Fhi g
(saturated fatty acid, SFA), 3 #F 8K 10 #1 g By &
(monounsaturated fatty acid, MUFA), 4 FlZ A1 115 5z
(polyunsaturated fatty acids, PUFA), ., €145 3 s A
#0108 7 B (highly unsaturated fatty acid, HUFA), H
YMUFA > XSFA > YPUFA . M BAE I R A X & HEOk
BU ER B Aa LA A I 2 R (C18: In9e) M e e vy,
WRAFHER(C16:0) . WL B2 (C18:2n6¢) . A iR
(C16:1) . DHA(C22:6n3)FIi# JE/Z(C18:0), 558 | fifih |
IR £ 557K B 17 R 2L AR fE S AR — 551270

SGiitas REW], CD1 4. CD3 HHMEEiHAR(C16:1)
X RS CD2 41. CD4 ZUf77E B B2 5 (P < 0.05);
CD3 41 A= 9 BR(C18: 1n9c) X & & B 3 = T CD1 4 .
CD2 41 CD4 4H (P < 0.05); CD3 4H (15 =837 Il 2 (C 18:2n6¢)
AT L o- T RRAR(C18:3n3)AHXF £ i . EMUFA . TPUFA |
DFF NG R Mk (SEFA)MI Z(n-6)PUFA 35 5 T HALZH (P
<0.05); CD3 41 . CD4 411} DHA(C22:6n3)fHX] & & |
THUFA Fl EPA+DHA .35 T CD1 41 .CD2 #(P < 0.05);
HABIRHTER AT &/ . ESFA Al Z(n-3)PUFA, 40253
ANEBEP>0.05), I, HIRE R, REMFEEEE
Xof B PG 5 A AL IR 3R A M T R A T 2 B R AR A0 g i e
SR —E AR, TR ARG R B G R

Bl
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®2 TEAFEZERKEFREINTEER S S REMERH, n=3, /100 g)*"
Table 2 Amino acid contents and composition in muscle of Pelteobagrus vachelli at different culture density (wet weight, n=3, g/100 g) *'!
AEER
CD1 CD2 CD3 CD4
SEEE R e’ 0.700.01 0.71+0.03 0.73%0.01 0.710.02
FHEM Leu’ 1.28+0.01 1.29+0.03 1.33+0.05 1.30+0.03
AR Lys 1.54+0.03° 1.56+0.03° 1.61+0.04° 1.58+0.03*
& Cys” 0.11£0.02 0.13+0.01 0.13+0.01 0.11£0.01
H R Met' 0.25+0.02 0.26+0.02 0.28+0.01 0.28+0.01
fik 2 % Tyr* 0.530.02 0.54:0.02 0.53+0.02 0.53+0.01
RN R Phe’ 0.72+0.01 0.73+0.02 0.74+0.02 0.74+0.01
INER Thr' 0.77+0.02 0.77+0.01 0.79+0.01 0.78+0.01
{658 Trp” 0.22+0.01 0.22+0.01 0.24+0.01 0.23+0.01
B IR Val® 0.78+0.01 0.79+0.03 0.81+0.02 0.810.02
2R His™ 0.3540.02 0.36+0.02 0.37+0.02 0.36+0.03
KM Arg™ 0.960.01 0.99+0.03 0.99+0.02 0.98+0.03
RIT&E® Asp™ 1.70+0.02° 1.73£0.04" 1.77£0.02° 1.76+0.03°
225 R Ser” 0.70+0.01 0.71x0.02 0.72+0.01 0.72+0.01
A4 Glu™ 2.52+0.04 2.54+0.05 2.57+0.05 2.55+0.05
[ %R Pro” 0.58+0.01 0.59+0.01 0.59+0.01 0.60+0.02
AR Ala™ 0.96+0.03 0.99+0.02 0.98+0.00 1.01+0.04
H& R Gly™ 0.88+0.02° 0.90+0.01° 0.93+0.01° 0.94+0.01°
W EBERR SR SEAA 6.26+0.03 6.33+0.07° 6.53+0.09" 6.43+0.00°
A F A SR S INEAA 9.29+0.10° 9.48+0.14° 9.58+0.03° 9.56:£0.08"
ILENFHEILR G SCE 1.31£0.01° 1.35+0.01° 1.36+0.01° 1.34+0.01°
FIHR S TAA 15.55+0.08" 15.81+0.06° 16.11£0.08° 15.99+0.09°
BRSNS SDAA 7.02+0.05° 7.15+0.04° 7.24+0.03° 7.24+0.07°
IDAAITAAI% 45.14£0.26 45.22+0.17 44.94+0.18 45.28+0.30
EIT/% 44.37£0.22° 44.28+0.23" 44.63+0.20° 44.22+0.22°
E/NI% 79.77+0.71° 79.46+0.73" 80.61+0.84° 79.26+0.71°
EAAI% 80.35 80.03 82.47 80.68

T *FOR LT R IEIR; #RRNAE TG 2 IR, A 3o )L T 24 SETR; @ /s LR G LR B/ TR A6 S IR B At

R R T IR SR

TRIERR R E/INFoR b

#3 TRFAZERKEF&NAREHERMERENSEEH, n=3, %)
Table 3 Fatty acid composition and relative content in muscle of Pelteobagrus vachelli at different culture density (wet weight, n=3, %)
SR
e Wi R
CDI CD2 CD3 CD4
LR (C14:0) 1.6+0.1 1.7+0.1 1.6£0.1 1.6+0.1
KRR (C16:0) " 18.3+0.2 18.4+0.1 18.3+0.2 18.240.2
T PE R (C18:0) 4.6+0.1 4.4+0.2 4.5+0.1 4.5+0.1
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CD1 CD2 CD3 CD4

FEMRIHAR (C16:1) » 6.0+0.1° 6.2+0.1° 6.0£0.1° 5.420.1°
M= AR (C18:1n9¢) © 41.0+0.3° 41.1£0.3° 42.840.3° 41.9+0.4°
J5E-11-— B Mi 2 (C20:1n9¢) » 1.7+0.1 1.8+0.1 1.9+0.1 1.9+0.1
5 23V 9 12 (C18:2n6¢) **° 12.4+0.2° 12.1+0.2° 11.2+0.2° 12.0+0.1°
a-VJFRBZ(C18:3n3) *** 1.6+0.1° 1.5+0.1° 1.240.1° 1.6+0.1°

EPA( C20:5n3) *** 1.320.1 1.240.1 1.3£0.1 1.2+0.1
DHA( C22:6n3) *** 4.6+0.1° 4.6+0.0° 5.0+0.1° 4.9+0.2°

HAh 6.9+0.1° 7.0+0.2° 6.2+0.0° 6.8+0.2°
HIFIRE iR s SSFA 24.5+0.2 24.5+0.2 24.4+0.1 24.3+0.3
NN AR Ui R B R SMUFA 48.7+0.3 49.140.3° 50.7+0.3° 49.2+0.4°
ZAVHIFIIR N7 2 S it ZPUFA 19.9+0.3* 19.440.0° 18.7+0.3° 19.7+0.2¢
R T R B2 SHUFA 5.940.2° 5.84+0.1° 6.3+0.0" 6.120.1°
DT R IR i SEFA 14.0+0.1° 13.6£0.1° 12.4+0.3° 13.6+0.1°
EPA+DHA 5.9+0.2° 5.8+0.1° 6.3+0.0° 6.1£0.1°

A AIHE VTR & & (SUSFA)/ZSFA 2.8 2.8 2.8 2.8
(n-6) R ZA AR IR & & Z(n-6)PUFA 12.4+0.2° 12.1£0.2° 11.240.2° 12.0+0.1°
(n-3) R ZA AR IR B & Z(n-3)PUFA 7.5+0.1 7.3+0.2 7.5+0.1 7.740.1
2(n-6)PUFA/Z(n-3)PUFA 1.7 1.7 1.5 1.6

TE: UFISIIRR; A SAERIENIR; X Z AU, #UHIENITR; o(n-6) RZAUMIRINIL; o(n-3) RLIMANRNINR; « W AEHIEITR.

4 i
4.1 REREFGIA—REFTRIELER

— BT RN 0 RS FRME N I B R bR, Horp
BTG S RE T RE(EA E/P WR/N, At ge st 1
T, ANRIFRE T LR F AN — RS TR, HE
F15=16.34 g-100 g HIUHEAR, HLIEIT =8.86 2100 ' B &
s, BT =7.60kl-g Ml E/P=4531kI-g" & T
LIS Jp e BT a0 BRI 5K SRR, —
FH2Z L) 5 B 80%, 5 Petiago ZEP AN Testi Z:B2HF
RERM—BG B &S5 AEIEN AR TGN
. itk RRREE B EMSC, UL B R
WRIER RS . HREEH, A AT ERHa IR,
ARG AR R, CD1 HAHIER &5 . RE(E A E/P
0 2w T HABZL(P < 0.05), HoAb i £ 5hr Bl 2% B 3G K
R, (HICE 2 5P > 0.05), kLS M5 & =18
B, 5T PR g A — B, X T X — B4 1 R
K, L] REJE = e 5 2 B B T fa R N R R B = T #E,
T 5 B4R P9 B IR B LAEA T RE 1 8h 53 SR A1 i

42 EREREHGHIEREREEEFRNELR

SR 0 20 R % B R A R R S T 45 Y A
b, LA TR R BRI 1 i B A LR e T B TR R
PERRAREY . Ao R R, M IREF@ANEA
RILBA R LF, KA (Glu). KA AR (Asp)
2R (Lys) & 40 =, B . (el A ad iR & i
1], S5 0 01 K 7 i A e S R 2 AR AR
—3; Glu F1 Asp & S EUR (AR IE R R ), Lys B 51k
EAWMEHIL. mAMZREENER, S3iERE DM
5, WRRZ R A Kk iR P B G #E  fh JULIA) 2R 1Y
EAAL {HI KT 80%, = TS E >R A4 )y k7,
WCRT UL, BRI A R B SE, AT RE R L
RIS, S BEMRA NI, BT S, RIS A0
RETEERTH, AFFHE%E LIREFTANREADS,
CD3 41 itz e & it i 2 5 T H A4l (P < 0.05), CD3 41,
CD4 #4114 Asp., HEBR(Gly), W7 EILMRMEILIR N B T
F%T CD1 4. CD2 #(P<0.05); CD3 #4HAY E/T. E/IN{E
B E T HAMAL(P < 0.05), 5 T @1k 65053 &7 agissz K
7. HRTEN, BLICE SR LA B R BRI E SR
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{Eo X T Bk — BG4 SR, 2 M R S 7 U 4 1 X6 [
i i S0 0 A 2 A ) i 3 R R R R A — S R R
N5 e LA G L 151 2 2 S
43 ERIKEF&JABHERAKRREERNELR
1P 1 1 1 T 2 A2 A 5t A I 5 % A0 1) B B2 4R A,
HAR R AR BR 1 & A EFA (S iE TR E 5
PHE R ERIECY A Fe s TR, DA BC EG B304 JUL DA i
TR AR iR, 2K I 82 (C18: 1n9¢) Ml X 4 it fie i, G
UCHEFRIIR(CL6:0) I AR (C18:2n6¢), ARNImR I 7 &
K Z N IMUFA > ZSFA > SPUFA, 5 H A4k 7 i 5L
AR — SN N2 3k 1R A K b 4 P R, A R R L[
ARG 28 T 28 £ A0 1 PR o A A A 2 — ol R4 A i i
R TR FLAT $ o LR AV A, 3 T RS v i v g IR e
i R A E  R 2 B (SUSFA)/SSFA [ HUME 2.8,
ST (PEEBREEERRSHRAL) THREM 2.0 &
K2 4 PR, PUFA X A HAT I B I0RR A . R IMJE
PR A G e AT, Hep, n-6 RAIATIMERA n-3 R
G IRR TR AE SN W) 0 AR INASRE G B, 6250 N B v AR,
WO FR<EFA”, Horb LU I R f b E B AE — 2 i3
M, X(n-6)PUFA/Z(n-3)PUFA #EAEXT ikt el Fl, CD3 % i
MRS 1.5, wAL T3 E AR R R E S
R BRAE 4094 AT AL, FUFR R A REAE R A S H RS
n-6 Al n-3 RGN AR AT, 2 A& BRI
Ko RMFFRFEITEEREW, CD3 A KX Wi R
(C18:2n6¢). o-IFJfkfiZ(C18:3n3). SMUFA ., SPUFA. ZEFA
1 Z(n-6)PUFA it i 2 = T H AL (P < 0.05); CD3 41,
CD4 #4119 DHA(C22:6n3)fH%) % & . THUFA F1 EPA+DHA
BEET CD1 4., CD2 4H(P<0.05), AL, F5FH%5 R[]
F P Sl P A A 23 A S0 X AN AR R R 7 1 o 2 7 A — S R
X FIG TR & f TGS, 5 Sargent 29I Xu ZE 5y
ZEIR—5,

5 & i

ARG R AN [7] 35 B 25 P B R B8 3800 £ 114 JUL PR AR AR HEA 7
TEFRSM G, 4REVEEE40 B/m’, 60 B/m’.
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