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Abstract

Blood parrots with initial body weight (85.53 g + 3.50 g) were fed a basal diet or a high-fat diet
with fat levels of 8% and 14%, respectively, and curcumin with mass fractions of 100, 200 and 400
mg/kg was added to the high-fat diet as a feed additive. The experiment was divided into 5 treat-
ments, each with 3 parallels, and each parallel was fed to 50 blood parrots for 8 weeks. The results
showed that: The addition of curcumin did not affect the growth performance of blood parrot. The
symptoms of the blood parrots were significantly improved by the addition of curcumin, and the
lipid, Glu and transaminase activities of the 200 mg/kg group returned to the level of the control
group. In addition, the SOD and GSH-Px activities of the test fish fed high-fat diets were signifi-
cantly lower than those of the control group (P < 0.05), while the SOD and GSH-Px activities of the
test fish in each group supplemented with more than 200 mg/kg of curcumin were significantly
higher than those of the high-fat group, and the MDA content was significantly lower than that of
the high-fat group (P < 0.05), with no significant effect on CAT activity in any group (P > 0.05). The
results showed that blood parrots consuming excessive high-fat diets exhibited oxidative damage,
and the addition of 200 mg/kg curcumin improved the antioxidant power and alleviated liver
damage in blood parrots.
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1. 518

Z 3 F (curcumin, Cur)2 —FMZRL REgEFMED PRI Z B ST, BAPHE. Jik. 9t
A PUIE R I R LS B B S SE 2 MR [2)-[7]. BAT, EREEA M EATER
IR AR E 2 N RS A7 o 0 22 B ERRE S B el S v ARG [8] [9]. HE [10] I LA AL PR BE
SR S BT REAN A8 I fi e, Bt TSR M AR KR RE . X T R4z S, ARIELEERA
(URERE B 4 T M A VERE A G B, 3B W] A Bk SRR B [11] [12]. X TR s s, AT
UESE, EEACH R e (LBt R M[13]. S [14] DL LD M [15] A KAV R, Sk
R e /1. 2R FOICRESE R B RN BT AL BRS84S PR IE RV TR R,
M S B TE A RE[16] [17]. Bb4h, XHEER[18]MIBE AL, EHFNHAHALG R ER, BEAREGE
FFAH AT DNA FIRGRESE, 5 HPUR AL BE 70 S AR AR ML B 10 i

I ESRGFILAR CHERT . AREGE . 5 TR 320l Jy R L EE R a0 R, R s AR e
B, ORI R R R TR & T ST AR AL R i e BSOS R R, TR A K R G
Wi o DRI, DU ] 2 88 0L G 08 A0 BT A5 05 2 ONAIT FE A e BT, A7 R 23 SR AR U T RHAS TR e 1t 58
M PP A R AR AL B B R i BT 5T 1 R LA

WO, AT LSRG IR 5, mi RS S SRS AR AT, AEGR R IR R, B
HAERK M MR PURATRAR AN, 5 Oy 250 3 AR MASRGAC &k P A N BRI 255
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2. M5 %
2.1, RIEHH

211 Rt
R BT P F) 750 JRE B850 ph AR 11 58 R PO 37 £ TR BB AT B2 = B2 1, 14 14 % 85.53 g £3.50 g

2.1.2. IRIEFER

ISR DAEE D ok . KR EIRAEAS AT BEEOUE, M. Sy iR IR E G 5K 20
8%. 14%[ITARE, 435I N 1EH G 2H (Normal-fat diet, NFD)A 5 flig 41 (High-fat diet, HFD), 7£ & g4l 4
BIE I 1004 200 LA 400 mg/kg (228 RAE NIRIGAL. &R RS 60 H i, 8215 6 SR
B @ = 1.5 mm PR, HIRE 72 h B 54 o TRk R S IR R LR Lo

Table 1. Feed raw materials and conventional nutritional composition

=1 ANEREERERER

JERHH FL(%) NFD HFD HFD + 100 Cur ~ HFD + 200 Cur  HFD + 400 Cur
HE 4108 50 50 50 50 50
REWAEH 12 12 12 12 12
N Ky 12 12 12 12 12
Ve 10 10 10 10 10
i 1 5 5 5 5
SR 1 5 5 5 5
SAGAR G, 1 1 1 1 1
TR 1 1 1 1 1
gz L 9 1 1 1 1
IR 45 1 1 1 1 1
RS RN 2 2 2 2 2
ZHF molkg 0 0 100 200 400
B IR (T R)
Ky 9.22 9.95 10.55 9.58 10.24
HLEE 14 (%) 43.24 43.05 4253 43.39 42.92
¥R (%) 8.26 14.91 14.69 14.13 14.78

213 RE&ERAFRAREE

et T IR R AT AT 2 R, AME A Bl BRI I 7K T 8%, AR INZE 3 3) %
Mo IALEE R E B U /INEEAR — B, RIS AMARENL > 5 21, BAHRE 3447, B KIERE
BLIK 50 J2 il f (W1 ah 1A 85.53 g + 3.50 g). & H 43T 7F 9:00 5 4 17:00 AT AR, =58 H
JKONBES 48 h I E KK, /KR 26°C~28°C, pH 1l 8.0~8.2, %ifi#%d 6.0~7.0 mg/L, &4& 1.2~1.3mg/L, 77
E KRS R A R 24 h . RGN 8 JH .

214 BERESNE
RIGEE A5, WA R BENLEL 10 56, BURERTENE 1.d, {6 T 783 (1:10,000) FREF 5 I 52 1A 5,
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M J5 R E BRI AE, M AERE & B0 10 min (4°C, 4000 rrmin™), B EiEW, T-80°CLRAFE %M. UM )5 K
TGS 8 T UK E A U, B S 4°C £ B 1K, i AR EE 1:9 (WIV) ATV A4 3 2K,
& 10920 25153, B0 10 min (4°C, 3500 rminY), HU L&, T-80°CIRAE, LASATHEDIA TG R
FR 5E

111375 %6 %7 45 (Blood glucose, GLU). H il =& (Triglyceride, TG) & & H [ % (Total cholesterol, CHOL) &
. A H I (Aspartate transaminase, AST). 4+ ¥4 Z B (Alanine aminotransferase, ALT). JH /i &4t
Y4k i (Superoxide Dismutase, SOD). i % {t & (Catalase, CAT). 4 & (Malondialdehyde, MDA). %
ot H ki A AP (Glutathione peroxidase, GSH-Px)34)R F Fa 5 & A=) CAR W 7 B it 1 ialm) & il e
HARWIE 77152 B HidkAT

2.1.5. REEFEHAESHE
W R (%) AR %) B A KR )i A 05N

1 2 (WG ) = (WE—W, /W, ) x100% ,
558 £ K (SGR) = (INWt —InW, ) /tx100% ,
FEIE 2 = (715 R A B R 2 x100% -
Horr: Wo itis fg1an T4 & ()s Wt MR E AR 1 i (g)  t M IEa i [F)(d).

2.16. BESITS SR
B H08E P T S kR v iR (Mean + SE)Eor, “FRMEAbR#EZ: B EXCEL #EiH 50 . KH SPSS
21.0 SHAIHHE HEAT BN R T Z 0T (ANOVA), #5573 E#(P <0.05), NHEET Tukey £ F LB /3T

3. GREHH
3.1 FEEERRMEX MERYE K RERRNT
HI2 2 AU, A L0t A7 R L 1 H R DL R KR BT 1 25 i (P < 0.05)

Table 2. Effects of different curcumin level on growth performance of blood parrot

F* 2. AEEARRFMEXNIRR SRR MESIEE KRN

20531 NFD HFD HFD + 100 Cur ~ HFD +200 Cur ~ HFD + 400 Cur
THIEZI% SR 8400+1.15  86.00+0 84.00 £ 1.15 85.33 + 2.67 86.00 + 1.15
W 2% WG 4356+3.87 39.31+0.9 40.22 +3.99 44.76 + 3.90 51.41+4.71
HEMKE/(%d)SGR  0.64+0.05  059+0.01 0.60 % 0.05 0.66 + 0.05 0.74 +0.05
W FFIR bR AR TR RN BEEZERP <0.05), bREHFE TS FoRARL B EEZEREP >0.05), T

.

3.2. FEIERFRINE MBS M %5 FR R

H17¢ 3 AN, MR AR TR ARG 4 ) TG CHOL. GLU & DL K AST 35144 2 3 7+ =i (P < 0.05),
T N2 2 2% 5 e R IR S35 2, 200 mg/kg ZH I I Glu 75 5 DA R S s 1 229 (e 316 B A KT

3.3. FPRIZFRFANME X MBS FT B4 (I FRAR M
He 4 A%, PO AR AR AR B 11 ) SOD AN GSH-Px i 14 1) i 2 A T R 41(P < 0.05), #%Jii 200
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mo/kg LA b 258 K - 4R 1 SOD . GSH-Px 3 P4 2. 2% = T = IR 41, MDA & & 8 K T =i IR 4L(P < 0.05),
F AR CAT JE 3 B2 &2 (P > 0.05).

Table 3. Effects of different curcumin level on blood characteristics of blood parrot
= 3. TRIZARZFMEX RS ISR A MYSKE R4 iR TE SRS 00

2H 51 NFD HFD HFD + 100 Cur HFD + 200 Cur  HFD + 400 Cur
CHOL/(mg-dL ™) 1.78 +0.19° 6.53 + 0.67° 2.53+0.11° 0.99 +0.03° 1.67+0.12°
TG/(mmol-L™) 1.42+0.2° 3.90+0.5° 2.38 4 0.58% 1.35+0.26° 1.35+0.16°
GLU/(mmol-L™Y) 357 +0.5° 10.20 +0.13? 351+0.16° 3.32+0.37° 2.58 +0.28°
ALT/(U-LY 16.72 + 4.35® 32.72 +0.28° 26.91 + 0.58° 26.33 + 3.02% 10.31+0.23°
AST/(U-L™ 44.49 +1.19% 77.15 + 8.88° 65.63 + 1.98% 38.75 + 6.6™ 23.45 + 2.42°

Table 4. Effects of different curcumin level on hematological characteristics of blood parrot

+* 4. FRIEFARRMENIRR SR E MUSKERT A& (LIEFREIRZ R

2H 5 NFD HFD HFD + 100 Cur  HFD + 200 Cur  HFD + 400 Cur
SOD/(U-mg* prot) 9.49+0.97°  2.26+0.11° 7.96 + 0.09% 9.68 +1.28° 10.05 + 1.68°
CAT/(U-mg* prot) 26.17+0.51 29.91+400  23.68+1.84 22.83 +0.86 30.59 + 4.07
MDA/(nmol-mg* prot) 276 £0.17°  3.07+0.28° 2.41 +0.05® 2.09 +0.12° 1.98 +0.08°

GSH-Px/(umol-gprot) ~ 37.42+3.67° 16.75+3.02° 225+116™  32.99+4.18°  23.75+2.41%

4. ¥7ig

CUAF 70 R 30 22 3 Z0O0) 0 A IR 5 R H — 8 R O RS, (AN [R RS I e & v i £ 22 S
B, It R [10)RIRF AR I, FRRk RN 400, 600 mg/kg HUZE R AEIEHE ALK, BRIRIAR R EL
XPHFA[20] 5, NI 200 mo/kg 238 E REIRISF AR KRR Tk E L [L5] 5 AR SR B, ¥sin 30
mo/kg ZEP{ FE R B E IR S P A fOP I R AR e AR K, B PRI R R (A RE R AR
A KM RE IR TE 25 SRS S ARIR], W A [14] 55 0] B 3 it e 4 ORI, N2 s o AR KM RE TC B 3%
SO, ARWPFEE RS AL, 3 R e 2 0 SR D SR RF S B FREE AR IR R DL
LR BERE SR REA K.

TG 1 CHOL M 22 IR WA fE AR B8 0 1 B B A A b, 15 AST A0 ALT & & (1348 mT A
SRS 75 R A4 538 . EDEAR[21) S5 IR SR L, e B s IRt ek H Sk, Hfmsgh GLU. TG
T, BEEEEYEUULEE TG SR EE T A, RIS IR MRS, TSI 2 R R
HREMA =G SR RESL 7 AT DR AL PR . RIS FIR IS5 RARRMEL, B AEmeE, M
ORGP RE S e R AR R, [FI, IS R A AST AT ALT 35 PEJR 838 T, SR ifn S8 86 AT A © 2%
1, MINEHERE, ZFRERISE, BIEy 200 mg/kg B I HURE DL S e SR G 1 357 (=] 216
HRE K, 3k b2 BRI S22 3 3000 T 50 LSSt Ao B AR AR . 2RI R B 38 RAF8UR

SOD fll CAT kWit H HEEMIERRF, GSH-Px YUKW Z A/ 8 Y 2 f# i, MDA
S R UL A I B 2P, BB IR B 2R e S R PN AN B A A R P [22] o W R I, KB4 A v AR 1
RS BRUARHT RAQHE FE TS M A 2R P AR R BRIX — s AP, HAE R SBOREN A E hit
(ROS)¥ HAEIAN A A M a8 — L B fdiE v, A — 2 fE2E. A0 BEA DNA 51 EHLIA,
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LA 8 B A BII[23]. ARIGH, S AR4LMESRE 1) SOD A1 GSH-Px 5 i 2 F4AK, ther—
SEFERE FEMIE T FIREE A, U B B IR Tkt m] Rt i B i FF A 20 e 7 s . TR I 200
mg/kg LA EZEHER G, RIGMAM SOD. GSH-Px i tEE % & T millRdl, MDA & EEZ KT =4, Ui
LW RMIMAN—EFEE ByRgz 7 ixXmaiif. £ R M[13], Bt (H Iy AE) LLECRZE BT 241 KB T

R IANINIE B KCP 2 3 R R A AR s R iR 7 41240 SOD. CAT. GSH-PX ik, K212
H MDA & &, WHEmmATTEN T, MRBTE IR RIFBCR . £ I A0 7 [18], 0.5%F1 1.0%
122 38 22T LUA 8o o 52 0 9 P e SR P FIF AT 2 20 R 253 SR AE 0 285 B I 9 45 TR AR 5 AR 6 45 TR AH
HEMIE,

5. &g

1) ARIG ST, ARDREH R N 22 38 00T I S AE ORI 1G24 0 2 3 R

2) MRS KIHSE s IR taRl, b, Mg R = a3 B35, SOD. GSH-Px i 14 12 2 %
i%, RILVBFIhREZRELAA IS, WINMZE TR 5 SRS PREIR 2 2 2, 200 mg/kg 41056 1 i -
Glu & &, ¥aBgiE LA SOD. GSH-Px it . MDA & &3 B 3% ALK, Rk, 7EARRE 4
R, ZERIRIGAINEA 200 mg/kg.

E&mH
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