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Abstract

Goldfish, one of the most important ornamental fish in the world, is extremely rich in morpholog-
ical variations. The present study was conducted to analyze and compare the crude lipid content
in whole fish, abdominal muscle, dorsal muscles, hepatopancreas and biochemical index of serum
among eight goldfish breeds. Here, we report that both crude lipid content and distribution are
varied between different goldfish breeds. This suggests that dietary lipid requirement might be
different from breed to breed. Our results not only provide scientific basis for the research and
development of special feed for different varieties of goldfish, but also indicate that goldfish is an
excellent model for lipid metabolism research.
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SRR FRERNNE A2 —. BRASASEEONE—YF[L], (HEERREASH S 6
g, MHEAASEAEEENERRM., 50, MIRESEGMEETE. BiE. BRI
IYONER. SOMATEE RN =/ &, PR e m A EOV AR A B A6, SOM & BB
HAWEE, MEMEAEZILELRIE2]. fRABNERE 28 L. AR RILFERNER, JFH
SRR DI R[3].

JFFREARTILPA) A2 1 SR AR W UUAR ) 1 A . AEZRBF L oRrh, iR LU PR Ao DL IR i 41
GURNTEFVAB P RRITHL N E, A s, DAmANIRE #ONAER, o AR S KEERT[4]. 5
Bt AL, I TRl 110 2 AEE 35 PR AR [3], OGS AR Wt 7e s SR Mg B A QA 22 52 O e R A
Mo I, AHTFUER AR GEA WA FIZE R[S TS I LE A A dh At & LSR5 &, R A FTBES
et R TR AR AL IR 22 57
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2.1. #8

ASEER PR\ P 2 B R (BE 4. BEOR, IRk, K. Fid. BER. WSk AETIL) I HITIRE
N i TR R, R 21 . BORIER N R IR SR A PR A F RS SRR K L A 1R (%) MR
H >35.0, ¥HgM >3.0, H£F4E <8.0, /K4 <12.0 25, FMERECNE K 2 K. FEHEIAET N TR R KB,
WK ASMx4mx0.4m, /Kix0.3m, 2~3 K ATHK K,

SREEHT, H MS222 (150 mg/L) XfSkie i gk 47 BRIRE, FEALIZHL 6 B2 T-—20°C A R IRAF1E A R A i,
FRENLEE 6 R BRI S BT, R 12 RECEUL, BEVURIFRBEAT . Horpb g & T 4°Cokd i
J&, 4°C. 4000 r/min, 10 min, WCHUME B THREH, -80°CIRIE, HRHLI-20CIRAF,

22. B

JEWTE T, R4 AN ZURE R R e 65°CHE T =B E, (A T BB, FREC L g ZE Ak
AN T HTUEARAR, SR L 5% 5 (Sonnen) 1 H 21 I 17 0 & ASCRGr I 4 fh1 R %% LR b Jlg 7 1) 2 o LTS T 0K
Rk SR USR8 2R SRR AUS800 4 H Bl AR A T ORI AE Ab F b o

2.3. B4t
Wi FELEMH S BR N Excel shiEATHE, f#F] SPSS 16.0 HEATEUIES T, PRI AT

DOI: 10.12677/0jfr.2020.71005 31 IKFEHFFT


https://doi.org/10.12677/ojfr.2020.71005
http://creativecommons.org/licenses/by/4.0/

F B

farey
=¥

(ANOVA)IA E &2 /K (P < 0.05) 1 H Tukey #4047 2 S LLEL, HdERRN “PIME £ FRiEE” .
3. BRE S
31 BRALAEHSE

BARRE, G A4 RS B S A AAEAE R R IO (32 1), sk 5 R i 4 £ IR T
SEAMHZE 9OFZUL, IR &ERSNE RS RN Ee M ZE 16 U L. BEerem, Bl Bl
FORFRRAR IR G & = B8 R T A A (P < 0.05), WIERME S8 5% K. BRI LE S ZR
(P >0.05), fH\2 AL T HoAth i A (P < 0.05) o 7KL ¥4 iR I UL 5 25 2 3k 25 1K T R < A A LAt it e (P <
0.05), WL P ATATFFIR AR A A 17 25 B B 2B AR TR s IS R AR At i o (P < 0.05), 17 A J@
AR R PR Sk i) A LT AU [0 0 9 R A e T AR &2 (P < 0.05). FESCREfar, Hi
S f AN B AR ) G 0 25 B 3 1 T BR PR Sk AN HAth i A (P <0.05), B2 BRI R ILAN TS JUL LA S0 Sk 1) Jk
JR A 7 YR 2 v T HAth S A (P < 0.05) .

Table 1. Crude fat content of the organizations (%, fresh)

%=1 &ERALEHIE%, BFEEAm)
B il Hg PN ek KL Hidx BB Wik (ATEAN
4:fi 0.81+0.02° 382+0.18° 7.74+050° 195+0.08° 500+0.36° 3.99+056° 3.79+0.06° 2.74%0.10°

HEL 0.60+0.01° 460+0.60" 848+059° 4.06+012° 566+023" 922+0.86° 585+090° 3.600.05°
L 0.63+0.00° 1.23+0.07° 1.94+0.02° 0.82+0.07% 147+025 256+028 093+0.05 1.35+0.08°
WREE  1.32+0.10° 1.75+0.04°° 514+044* 1.01+0.13° 250+0.03* 2.04+016°¢ 2.71+0.08° 1.90+0.07%

FFBEfE 074+0.01Y  1.00+0.07° 151+0.17° 0.88+0.08¢ 159+0.13* 1.07+0.03 1.63+0.09° 1.31+0.04°

e AT [ - BE EE 2 18] H A 23 %5 5%:(P < 0.05).. Data with different superscript letters in the same row are significantly different (P < 0.05)

3.2. MiFEWIEHR

EE R 14 o ] %F?W%ﬁ%ﬁqw<mmﬁ%ﬁm%mﬁ%maiﬁﬁm>o%)ﬁ
A7 H o = e S B 5 5k T R 3 2 R AP > 0.05) 53 i T HAh & FFh (P < 0.05). T4 A L35 &5
%%Ew%%?ﬁ%\m@ﬁ%mﬁ@<0%h5ﬂ@%ﬁ%m%%#@>mﬁo£ﬁ%ﬁ%fkﬁﬁ
REETES, k. Pk, 5HAMSHTLEEMEZERP >005). Wik, HENB R
BB il BB AR T /K A HoA & S A (P < 0.05), (HEMEAMNAEZEA S HMSHALEEZERP >
0.05) (# 2).
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T AT, A AN 25 A2 (A IE BT BR S0 I RE 107 & B T HA s A 5 4h 7 Fhdx it 4 f
Ml & B R M AAEREER. BRSNS ESERENEL, WETIEDKSERSER
B, EHEBUAMEI N S ENEES TER, LM mElaREEE S T2, HNbELN
AN R i o 1 Mg Pt 6 35 = T2 Bk, (HIENUAES UG & B4R T 2%, TmE&am. Tl BUMK
JE F Flg 5 38 AR T e sk, (BT IR R & s i T pe sk Wik SESTRA AL SohiEin, Hef
TS B i B 2 B A7AE 535 DX ) o AR, B8 % 4 g0 R BT AS I 4 4 () R iy 5 B ¥ B A T 3k,
(B L3 P P e = i R L T T B R B A A I S R e . X R, @ LA LR, &
R E S FPAMUTEARTE BRI T ik, FERRIIE TGRS, BRI B T ERER
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Table 2. Serobiochemical indicators of goldfish
= 2. B MEELIER

GXA% =p 7 g HER Bk K & B BN itk (AN
TG (mmol/L) 3.24+0.49° 7.38+0.40*° 542+0.21® 3.90+0.29° 396+0.15° 253+0.18° 272+0.17° 3.37+0.40"

HDL

(mmollL) 2.07+0.07° 208+0.04®° 155+0.02° 1.63+0.09° 226+0.31° 2.07+0.18° 1.87+0.16® 1.95+0.13%

LDL (U/L) 1.05+0.13° 1.45+0.06° 1.18+0.04® 1.30+0.09® 1.13+0.05® 1.06+0.07" 092+0.19"° 0.94+0.08

(m(r:nt')ﬁl_) 445+077° 585+053° 433+070° 448+043° 506+033° 451+033° 426+066° 420+ 0.40°
ALT (U/L) 11.00 +2.64° 63.00+1.73° 135.66 +9.50* 17.00 +1.73° 54.33+7.23" 1533 +152° 43.33+4.93° 18.66+1.52°

357.33 858.00 + 654.00 + 360.33 + 757.66 = 44433 + 932.66 + 594.66 +

AST (UIL) 29.28° 73.72% 75.43° 15.88° 8752 61.01% 46.43° 19.29%

TP (g/L) 32104254 3655+2.16° 2584+1.73" 2485+3.32" 27.85+542%® 2533+0.89" 23.46+3.54" 3599+ 3.75°

ALB (g/L) 1250+1.05° 16.33+1.30° 9.60+1.70° 10.36+1.60° 10.13+1.76" 10.46+0.55° 9.10+1.57° 15.16+1.93°

GLO (glL) 19.50 + 20.21 + 16.24 + 14.48 + 19.05 + 14.86 + 14.34 + 21.49 +
9 1.69%° 1.49% 1.25« 1.73¢ 1.3620 0.76% 1.97¢ 2.98°
ALP 67.66 + 92.00 + 98.33 + 75.66 + 88.00 + 63.33 + 66.66 + 61.33 +
(UL) 1.93% 3.00%® 2.01° 2.29%¢ 4.52%¢ 6.11% 9.81" 1.50°
LDH (U/L) 468.00 + 1614.33 + 894.33 + 533.33 + 943.33 + 1105.33 + 672.00 + 1270.00 +

43.96° 88.43° 44,95 84.88% 13.19°« 51.79" 27.53¢%¢ 51.72%

TG: Hih=P8; HDL: W% ENE&EA; LDL: K% ENEA; CHO: IHEREE; ALT: BRHEM; AST: AEEEN; TP: S&EMA; ALB:
HEMA; GLO: ¥REM; ALP: BMEREEEAY:; LDH: FLRMMAR. . FATAR TS 2 A B4 53 2% 5 (P < 0.05). Data with different
superscript letters in the same row are significantly different (P < 0.05).
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ot FIRH 6], ELANIE] it i) <t 3 [ — R el Rt 2 < 0 R I AN B X BB AT % . 05 i s 75 SR AN L
B B B s 2 B A T e S BUIE I UK Wi FEUUAR, o oRTE e R fR R . RREE T ACBINY
IR TR AEA T g B R R SE TR [7], X ] BE 2 B AN () it o< £ B P SE R 705
THFAEZE SR, FRE SIS & id e B AR AR T AT R 5. BRIk, SHREAS [t < 8T e I 0 75
SRAFEFC, i 5 L < i by o ) S5 3 I A /KT TR AN ] i A <z 8 1 8 P BB 2 R0 < #0197 B T 97 (1 WU

E&UH

AR ILE R K 2R R T AW I o) 926 S T R A (2019KF006) 147 Ml K 2 K 28 A2 2 R RHE 6]
R4 (X20190623) 3L 7] %
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