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Abstract: To investigate the effects of eucalyptus essential oil on the growth and development of juvenile Pseud-
obagrus fulvidraco, this study used juvenile P. fulvidraco as the research object. Different concentrations of eucalyptus es-
sential oil were added to the basal diet of juvenile P. fulvidraco (the additions of eucalyptus essential oils in treatments
L16, 132, 148, 164 were 0. 16 ml/kg, 0.32 mL/kg, 0.48 mL/kg, 0.64 ml/kg, respectively), and their growth per-
formance, antioxidant capacity and intestinal health were evaluated. The results indicated that eucalyptus essential oil had
no effect on the growth or morphological indices of juvenile P. fulvidraco. However, eucalyptus essential oil was able to im-
prove the intestinal histological structure of juvenile P. fulvidraco, with 148 and 164 treatments showing better effects. Spe-

cifically, the anterior intestinal muscularis thickness, mid-intestinal villus length, mid-intestinal villus width, and mid-in-

testinal muscularis thickness of juvenile P. fulvidraco
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under 148 treatment were significantly higher than those of
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significantly higher than those of control (P<0.05). Additionally, eucalyptus essential oil enhanced the activities of super-

oxide dismutase and glutathione peroxidase in the liver and intestine of juvenile P. fulvidraco, with 148 and L64 treatments

exhibiting superior effects. In summary, the optimal concentration range for adding eucalyptus essential oil to the basal diet

of juvenile P. fulvidraco is 0.48 mL/kg to 0.64 mL/kg. The results of this study provide a theoretical basis for the applica-

tion of eucalyptus oil in aquaculture.
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Table 1 Composition of the basal diet

% H(%)
ok 35.00
SR ] 32.00
B 25.00
=Xl 4.00
57354 2.00
LR 0.30
W — A4S 1.50
TRk 0.20
Bt 100.00

FALRETEA 505 R 60% ., BURK A ST se i RHE L. 4i R A
5100 1U, 442 D,4 800 IU, 4t %K E 4. 80 mg, 4E/E %K K, 0. 30 mg,
#i % B, 3.00 mg, 4E4EK B, 1. 80 mg, /= H By 1.20 mg, 4E/E R
By, 0.03 mg, G Z M2 6.00 mg, HifRH] 41. 80 mg, & H2 4k 312. 00
mg, BiR4%R 3. 60 mg, HLEREE 6. 00 mg, MLALAF 0. 60 mg, 5% 5 ik iR 55
0.36 mg, ITHRit,

*x2 EmARERKE
Table 2 Nutrient levels of the basal diet

Bty (%)
HEH 39.25
sk 8.55
iV 11.59
E IR ST,
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W 3 iR, Zead 70 d SR, 45 40 B i
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4 FIr7N 45 Ak BIEE 5010 40 £ R g 8 6 1R RN e 1 L16.1.32 148 Fil L64 Ab 3w 5t 4 fa JIL )2 )5 B 1 i
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Table 3 Effect of eucalyptus essential oil on growth performance and morphometric parameters of juvenile Pseudobagrus fulvidraco

£ CK El6 E32 £48 E64
WA IAE (g) 1.15+0.01a 1.1620.01a 1.16+0.01a 1.17£0.01a 1.16£0.03a
LRI (g) 7.00£0.05a 6.36+0.93a 6.66+0.73a 6.24+0.24a 6.57+0.99a
HFH (%) 506.57+5.78a 451.65+81.02a 474.22+59.78a 437.42+21.47a 464.01+81.28a
R AR (%) 2.72+0.06a 2.61+0.22a 2.67+0.16a 2.58+0.06a 2.65+0.22a
WAL (%) 7.42+1.12a 7.57+0.77a 7.69+1.84a 8.13x1.21a 7.83+0.80a
JFAELE (%) 2.30+0.44a 2.54+1.61a 2.07+0.70a 2.66+0.54a 2.33+0.37a
IANEACD! 2.38+1.35a 2.55+0.93a 2.38+0.95a 2.30£0.49a 2.32+0.39a
BB BE (% ) 2.36+0.25a 2.06+0.28a 2.1740.35a 2.26+0.30a 2.05+0.27a

CK AR R AR Lt IR 5 16 AR LR ARDRE+0. 16 mL/ kghle RS AL HE ; 132 , 1 ML AR ARDRE+0.32 mL/ kghle A AL BE ; 148 . 17 M KL R 1R)R +0.48
mL/ kgl MRE AL TR ; Lo4 AR MEIERIIRIRL +0.64 mL/ kiAW — 7800 G AR R/ING TR R 25 53 8. 3% (P<0.05) .

CK (R R ARt R 5 116 A MR ARIRE 40,16 mIL/ kgl MO T AL B 1.32 4RI AR R +0.32 miL/ ke 145 1 b 1 5 148, 4] W JE Atk 4] R+
0.48 mL/kghZMAR AL B ; 164 . (7 M FERR AR +0.64 mL/ ke M A IMAL B, VH. S0 B K, VW, S0 B 501 MT. WUZJE B TWT . i BE R
GG ARARAML

B 1 AR SRk E EH A4 AR E AR LR

Fig.1 Effects of eucalyptus essential oil on anterior intestinal histological structure of juvenile Pseudobagrus fulvidraco
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Table 4 Effects of eucalyptus essential oil on villus length, villus width and muscular thickness of the foregut of juvenile Pseudobagrus fulvidraco

L CK L16 L32 148 L64
B (um) 579.8+68.5a 483.8+313.6a 513.0+104.6a 515.8+185.8a 690.0+349.7a
BB TEE (um) 91.8+12.4a 76.0+29.8a 83.7+18.0a 110.7£88.3a 99.8+40.5a
WUZJEEEE () 57.1+33.0c 126.0+25.5ab 123.9+48.3ab 145.5+57.7a 113.2+26.6b

CK AR S Al AL 0T R S 116 IR AL AR R+0.16 mL/ kgt M RTIHARHE ;132 (IMESE R B +0.32 mL/ kghle MRS THIAL B 5 148 - (] R AL ARG RE+0.48
mlL/kgFiHRAL IR ; Lo4 . TIMERERE (AR +0.64 mL/ kg AR INALBE . [/ — 47805 A R/NG PR 22 57 B3 (P<0.05) .

222 ThmEAREH WA ATENE  EARESWNIE 2 R, BEE FEDR AR R b IS
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JERERIHEN, W 5 Fon 148 AL BE 164 Ab 5 5
A 2 KR 58 RERILZ R R 25

FXFHR(P<0.05) , 148 &b 3 %5 311 410+ iz 1 9%
BRELDZS TR L16 A3 132 4b3 164 A-3
(P<0.05) .

CK ; ] ML ARDRE X B85 116 ARl IR R +0.16 mL/ kg MRS T AL B 132 ; 4] MR AR 4RDRE+0.32 mL/ kb R T AL B 5 1.48 ) M Rl ) 6+
0.48 mL/ kgt M A5 AL B ; Lo4 . 1o HEEERN R EL+0.64 mL/ kehie M AL 2
B2 #MEmxETas e bR EARERNRIN

Fig.2 Effects of eucalyptus essential oil on midgut histological structure of juvenile Pseudobagrus fulvidraco
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Table 5 Effects of eucalyptus essential oil concentrations on villus length, villus width and muscular thickness of the midgut of juvenile Pseud-

obagrus fulvidraco
B CK L16 132 148 Lo64
B (pm) 187.6+34.7¢ 202.3+85.7¢ 274.8+68.6¢ 583.7+166.3a 441.1+154.4b
HEVE (um) 86.1+£20.2b 84.0+16.6b 104.7+19.7b 182.9+29.5a 183.7+43.4a
WUZJEEEE () 87.2+£26.2b 85.9+26.2b 106.5+£61.5b 138.9+30.4a 159.3£52.0a

CK ; fi] M Rl Al X 5 116 - 4] MR A ARl RE+0. 16 mL/ kgl A i Ab 38 5 132 . 4l ME LRI AR R +0.32 mL/ kgh MRS AL BH 148 . 4] MEEE Rl 1) ) +0.48
mL/ kg MAE T AL 28 ; Lo4 . fa MEFE Rl B +0.64 mL/keh& MRS AL B, TR —1 7800 /5 R F/NG FHERom 24 7 83 (P<0.05)

223 EhmiEargEd WP aaiEmNY
TELHZER AN 3 FT 7, oA S A A T 1) %o it
B FHBEEMEE ., Nk 6 Fw, itk
RS THGT i 18 A 5 A A B VR, e Lo b 3!
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Fm TR (P<0.05)
2.3 RIS m R E 4 & | EE R 2
W 7 Frow , iml A R T e 4 = B it 4
FFRERSBTSEAL ST . 148 Ab P 551 0 4 0 BT b 45
Y ACEE (SOD) A H K ALY 8 ( GSH-Px)
TR B2 TR (P<0. 05) |, 4% A 335 351 10 &) £0 T
WEFTN S T 25 R (P>0.05) , 148 b
1 Le4 AbHRE i fa ) fmiBE H SOD  GSH-Px {514 .

E R TRHR (P<0.05) , £ Ab FREC 0 4 £ i 18 RN
TS EITEEZER(P>0.05),

3 17 i

3.1 HEHNESESEERKEENRm
A PERE 5B IR YR BOEA T AL S AL
PRAOEREIROLEE DIADE , HEn - il 5 Z M2 07
BALEY , HAE I R RERS RIS I B, 1)
HAIE FE, TR s s s T B ER A, S A
RAMERE ™™ Nie S5 PORFFE 4 R, 1522 8 JA 4
REHEMEREA IR 0.5 g MERPRTI, B4 X5 B AR T4
[t RLEE I M RIEVE R AT AR AT AL R BB S . HT,
KT MR = S RPERERIBT R
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L16

CK Rl LAl e s % 5 L16 - Tl IS A A+ 0. 16 mbL/kegHe R T AL 38 5 132 - 4l R LA B+ 0.32 mlL/ ke I A Vi1 AL 38 5 148 . fi] MR Atk ] e+
0.48 mL/ kg AFIMAL R ; 164 . 1] M JL Al AL +0.64 mL/ kg AF M AL EE

B3 ZIEHNERELYEEHFERREHEZN

Fig.3 Effects of eucalyptus essential oil on hindgut histological structure of juvenile Pseudobagrus fulvidraco
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Table 6 Effects of eucalyptus essential oil on villus length, villus width and muscular thickness of the hindgut of juvenile Pseudobagrus fulvidra-

co

£zt CK L16 132 148 L64
HBKEE(um) 217.4+46.9b 235.1+136.1b 192.8+50.0b 257.0+77.5ab 341.1+181.4a
HETENE (um) 83.4+17.2h 101.3+49.9ab 101.3+18.7ab 104.6+37.3ab 135.8+47.2a
WUZ R (um) 58.9+12.4b 28.6+7.4c 89.4+47.2a 70.4220.1ab 91.2+61.1a

CK ; fi] M Rl AR o 15 116 - A MR A AR +0. 16 mL/ kghle A T AL 34 5 132 . 4l M LA AR R +0.32 mL/ kghle MRS AL BH 148 . 4] MEEE Rl 1) ) +0.48
mL/ kg A TH AL 28 ; L64 - fal IRl Lkl +0.64 mL/ kehZ M AG AL B, TR —17 80 5 RFV/NG FRERR 2 57 B3 (P<0.05)
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Table 7 Effects of eucalyptus essential oil on antioxidant capacity of juvenile Pseudobagrus fulvidraco

e B2 K & =t CK L16 132 148 L64

JEAE SRS T (U/mg) 56.66+7.21bc 55.45+6.64c 68.15+6.76ab 76.57+4.90a 71.28+5.83a
B BT E LIRS P (U/mg)  72.24£17.80b 80.13+29.99h  112.29+16.43ab  148.27+20.63a 96.39+7.99ab
N A% 2 (nmol/mg) 3.82+0.93a 4.02+0.35a 2.35+0.39a 2.86+0.52a 2.77+0.14a

i AL (U/mg) 47.05+3.39¢ 50.15+5.09hc 51.50+8.70bc 64.04+5.59a 58.39+3.68ab
A T LRGP (U/mg)  134.95£12.48b  125.39+23.56b  151.81+24.53b  198.35+19.40a  203.82+10.09a
N & (nmol/mg) 5.71+0.32a 6.38+1.34a 5.65+0.53a 4.70£1.21a 4.82+1.48a

CK RS Al A 0T B 5 116 2 A IR AL AR RE+0.16 mL/ kg RTHARHE ;132 (IMESE R A8 +0.32 mL/ kghle MRS THIAL B 5 148 - f] IR AL ARG RE+0.48

mL/ kg MAE AL 2 ; Lo4 . fa ME LRl A B +0.64 mL/kehie MG AL EE , [F]—

CA ST LE SR R W A ) B2 B fie i ok ok 3
K77 Bl A fe R AR L g AR K PERE Y L Hosed-
ni 255V BESY R, Bk 50 d 4 R 4 T g A I A
0.05% ~1.00% 1,8-F& M2 i H AR, ] I 25 46 vy i
F AR ERE , YAt R & 5 0.84% ~ 0. 88% Hf &2

B E AR/ NG FRERR 225 83 (P<0.05)
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