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FHEE: I8 B A T B OK I (Hermetia illucens L.) Bl & AR A 50 26 5816 (Pelteobagrus fulvidraco)4ifa
AEKPERE . IS UL RE J . S0 TR T B A 0 T AR IR RS o DA I D X BEZHL(T0),  H g 43 Sl B AR
20%(T20). 40%(T40). 60%(T60). 80%(T80) 100%(T100)M T, Ft B 6Fh &5 R & N5 RISkl . LeELVI4R
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A P ZEL L3759 R B0 IR - oot BB TG ¥ 3 VR 22 57 (P>0.05); 4 R K R B AR L B 40% ), & Ab P AH 135 T HT
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TR VAR, TR 3R, 1 3R & s A N SR
35, S KIS KI30% A7 K R,
HAFERR(C16:0) HAR(C18: )AL IHAR(C18:2)
SRR, AERCI2I0)HEEFED T ki)
R TR A AN B i e B G SR AR i A [R] g A
25, AEA LR JUR g IR v 1. B BT
SR B AT 58 B ARG B (Cyprinus carpio var.
Jian)Fakk e 0 G, 343 B AT 85 Oncorhynchus
mykiss)ta kL ) ST-Hilaire 25 I\ Ay B K it
A& B A raDRL g P 3 TG T U

T U (Pelteobagrus fulvidraco) &3 [E 3 E 1
K= A4 FRAE A L —, FL A e ULTE) A
DRIESESE. BEIRFHE. HMMERR. 20174
[E 5 1 0 2 5 7= B M43.44%107 kg™, BAE LL20% 40
R R, E NS R R TE K. 3
St 2 e YRS, X T DT 1Y) B 7 9% —
12%"), B i 347 R 2 390 0 e 5 0 R 3 0 B
KR o PRI, T I A 8 g P LR A TRDAE 2l
RIBTERMIT &, A K50 106 BT 380 1 N i Ft R,
B EHIT FT R K H g A o o A 4 AR K
PERE. BERVPEME AR MEAER. M
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1.1 EkerdimElE

& B4 du(7—8 H s, W M kA
YIRS PR 5] S48 8N /N BB E L, PR
BERE . SR G IERNE EL 1 3N 218 28, 4 C AR
24h, WHEHLBUK, T-4°C T 6000 r/min® > 10min, [%
FULE, 19 BRL B, 156 F e % 28 R A A $2 sk
TR, FPANUARIZE R See 2 E, U,
F 5.
1.2 REAER

CLE =k, B, fEAEMENFEEREA
JRIR, KT HUH 43 B A0 20%. 40%. 60%
80%F1100% 1) 531, Fc fill 6P 25 255 g (R 36 1Dk,
TRPRMEC 7 W3 1. TRDEH £ 2 1, K fok A SR S
TR E R 2R 1 5 160 H 57 9, T 4% IE EL R VR 2
JE BNV LB FERLTE 20 VR A 20min. Ok 0
e B HOyh A N B AR PR A I A, K
BN CIRA BT8R, VEIBERENLAE FE 8 2 5
N30%75 A5 B K 4k B4 4, 5+ 38 51 J5 R F XU AT
BrEHL(F-757%, R B TR0, BRREN

(43£2)°C, K H AR EAR A 1.5 mm A RE BT R,
TE55°C oA T b 1205 3EAT A 20 (R0 A 2], B i) 1]
BRI NUZ SRS A28 IR 3 1, 20 CUKAR R A7 %
F, LB 1k faptel 52w S A A8 T o DR R AT 56 1A
BEAR TR 4R W3 2.
1.3 RiEa5EFER

TR A TN T s X vl A R
ON ], TSR D) 5 M R A T TR (Bl vk A
PR A B HRAL), AR R8T 4f A 15 F A B ) A ks 1A
RO IR ZH PRl 27 7R A & BRI fA k) . R B G
TE]RAB RO 2 B sh W FE 0 58 B K =i L =
IKFE IR IE M N JEAT, BRIEWI 4R E N (2.12+0.01) g
13 #4840 %, FE AL/ B 241, &L
300L7K, 352, SR 5 BEML 7 641, g Fh i Al o] it
—HRIG . BEK09:008116:0018 & M2, M
45 IR J5 40mincKe G P4 780 4% 0 Bl AR 288 5 FH PR
Ao WRAKR . AR, pH. BB LI,
FEHE I NS6d. ARG K FH ML 5 R 955 R 4,
I KME2 L/min. B KM E8:004T HFH G R4t
HeyT, ARG A48, B3R e — IRIGIA K, B IKCE
¥e2/3, Z JG R EH/2. FRIE/KIF20—29°C, A
WIEAMLT S mg/L, 2 BRI AH IR SRk B2 KT
0.25 mg/L.
14 HGEREEMSH

B R 40min 5 15 BEAR I, FRE RIS TG 14
H G TP S 2508, $50 1.5h)5 K F #7724
B 0 B () S, I SR WS S AR L T R B
FHA20d. KUSCER B ) 3EAE60 CHET, Rt 5 35 48
Fd, 20°C KA RASH . EFRERRKLS NG
15 824h, Qi RHEL AT FR B AR AR R R,
SRIG A FLRENLE A 1S f1, AP BEHLIEEN S JE fa
BT 20 CIRA7, T 4 i IUE 78 0oy, IR
f) 12 ) fo1 bR TN 40 mg/L M S-222 35 Wi T R I,
BB, W AR R, Horho R fa vk g,
MWe AR E ., FEE LGRS, R L3R
73 B LA R I FH 1 000 5 g s s 2E B, 53 3 R B
JHREEAT I ALO Gt 73 A5 Hosro e FH T2 1 FE il
AT . REERIK LT R B0 W14 °C R 4000 r/min
290 10minffil] & LS AL &, TRAF T-80°CUkFE+, H
F B A PUEAFEARAIE R I

BRI TARL A J FEAH H RS 77 A A I e
DTG0 F e R A A B A (TKA-C2000)l &,
G 5 & &R H CBEdh 32 19 575 (GB/T6433-
2006) AT E, K5 & BR H550°C K ke 2 H E 1)
J71%(GB/T6438-2007) 5, 7K 7 & &K FH 105°C 4t
FEMET 2 H A J7 1 (GB/T6435-2014) 3EAT 52,
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FHER B 2R YLK OE B0Z(GB/T6432-2018)
AT 5E, B R A 3 H A (GB/T6436-
2002)BEAT I 5, £5 & ER A &4 &Y 48 4N
(EDTA)¥ 5 12:(GB/T6436-2002) 34T 5E « Tkl &
FAF Y, 0,5 B R 45 T 40O61E L (SPECTRO
CIOSCCD)#EATI 52 .

I3 & &5 1 (Total protein, TP). [ 2% [ (Albu-
min, ALB). K F(Globulin, GLO). R & %(Urea
nitrogen, UN). fIH[# ¥ (Cholesterol, CHO). H#H =
Pis(Triglycerides, TG) =% FE I5 & 1 H [ B (High
density lipoprotein Cholesterol, HDL-CH). &% &
Ji 25 1 R [ B (Low density lipoprotein Cholesterol,
LDL-DH). IfL#¥(Glucose, GLU). ZLM& /it & Hff

(Lactic dehydrogenase, LDH). %+ A # & i (Alanine
transaminase, ALT) & 75 %46 Z i (Aspatate transami-
nase, AST)KH 4= H A A4 2 B ACGAT AL . P
AT P R FH R A A B E o A 2K -6(In-
terleukin-6, IL-6). 8 4A JE K F--a( Tumor necrosis
factor-o, TNF-a). /)% -8(Interleukin-8, IL-8). M
1 %-10(Interleukin-10, TL-10)>R FF i X o 28 4% I ik
I E o

THLALOGLth: 1 S X R A 2R FH AR V) i:
AT I IEZE 23] Fr i, BV R E SR N6 um,
g SV 2 P 170 v T8O TG L 2 PRI 10% AR K S 4K
1% CaCl, & & ¥ [ 52 1 Smin®% 7 22 60% 5 74 i
E¥E2min, B S H L) N AL O TAR W e

F 1 AEEREARREFRKFERTFEAL, %)
Tab. 1 Composition and nutrient levels of experimental diets (air-dry basis, %)
Akl Diet
i H Item

TO T20 T40 T60 T80 T100
JiEHngredient
4 ¥ Fish meal 32 32 32 32 32 32
H}ISoybean meal 25 25 25 25 25 25
A& 4 ¥ Peanut meal 8 8 8 8 8 8
15 A T K Bread flour 26.96 26.96 26.96 26.96 26.96 26.96
i Soybean oil 4 32 2.4 1.6 0.8
okt tfBlack soldier fly oil 0 0.8 1.6 2.4 32
K 5% lgSoybean lecithin 1 1 1 1 1 1
Y TR Vitamin premix 0.2 0.2 0.2 0.2 0.2 0.2
)5 ik Mineral premix” 0.5 0.5 0.5 0.5 0.5 0.5
Wi — & 45 Ca(H,PO,), 1 1 1 1 1 1
4k 2 C Vitamin C 0.3 0.3 0.3 0.3 0.3 0.3
SALIEFL Choline chloride 0.5 0.5 0.5 0.5 0.5 0.5
Tl 3%t Betaine 0.5 0.5 0.5 0.5 0.5 0.5
=M RY,0; 0.04 0.04 0.04 0.04 0.04 0.04
4ritTotal 100 100 100 100 100 100
B4 Nutrient level >
HEEECP 41.16 40.52 40.79 39.97 41.34 40.27
HAERICL 7.62 8.68 8.29 7.82 8.55 7.87
FH 2K 45> Ash 7.94 7.94 7.92 7.94 777 7.93
/K43 Moisture 11.07 10.70 10.13 11.28 10.59 10.37
fECa 1.26 1.22 1.18 121 121 1.09
RBETP 0.89 0.90 0.92 0.91 0.91 0.90
At EGE (MJ/kg) 18.35 18.41 18.52 18.31 18.43 18.49
HIUE T REY (mg/kg) 254 256 248 252 252 254

7 T g E TR VB, 0.016 g, VK 4 g, VA 3200000 IU, VB ; 4 g, VE 16 g, VB, 8 g, VB, 4.8 g, VD 1600000 IU, 4415
0.064 g, HTR1.28 g, ZFRA516 g, HFZ28 g, WEF40 g; ' & T30l MR TR ELEE9 g, 4136 g, #:10 g, 478 g, £5230 g, 461.9 g, f10.032 g,

45025 g, i1§0.05 g; 8 37K Sl

Note: " One kilogram of vitamin premix contained the following:VB;, 0.016 g, VK 4 g, VA 3200000 IU, VB ; 4 g, VE 16 g, VB, 8 g,
VB¢ 4.8 g, VD 160000 IU, biotin 0.064 g, folic acid 1.28 g, calcium pantothenate 16 g, nicotinic acid 28 g, inositol 40 g; ? One kilogram of
mineral premix contained the following: Mg 9 g, K 36 g, Fe 10 g, Zn 8 g, Ca 230 g, Mn 1.9 g, 1 0.032 g, Co 0.25 g, Se 0.05 g;’” Nutrient

levels were measured values
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410min, $35 F 60% 5 A BE VA W IS e, H kK
Mk, f e P B R S ], TR T S Gt
oI . R N AR YD ALk E 234
200f5 AL EF HEAT FA G . FA I R B iR 2 A
PLEF, CRUERETK I B0 506 —3. B FHImage-Pro
Plus 6.0 4126 BUMH [ 1) 21 €A g 40 Wi i A 18 g
TS — bRk, XK IR 7 AT 0 i 1 A ok R Ay
ST G o5 R AN 2H 2T AR A Bl 2 B R i 1 T AR
43 (%) .
1.5 #EHritE

J%37% 2 (Survival rate, SR, %)=100xN,/Ny;

1 5§ % (Weight gain rate, WGR, %)=100x (W~
Wo) Wo;

552 42 K3 (Specific growth rate, SGR, %/d)=
100x(In W, InWy)/;

1A Kl Z2 % (Feed conversion ratio, FCR)=W/ (W~
wo);

& & (Food intake, FI, g/d)y= Wt

JH A& b (Hepatosomatic index, HSI, %)=100x
W W;

JE A4 LE (Viscerosomatic index, VSI, %)=100x
W,/ W;

JIEL3# F (Condition factor, CF, g/em’)=100xW/L’;

i & $8 £ (Intraperitioneal fat index, IPF, %)=
W/W %100

FH BRI ZE(ADC, %)=100%(1-D,/
F));

BIFFEIIE HZE(ADC, %)=100x[1~(F,*D,)/

(D, /Fy)]
o, NAE K BE NoAVILE R W RAR R
H(g); Wy NV B (g); eI R E(d); Wik
Nk (g); Wi N EE (g); W o NN IEE(g);
W AR T (g); LABARK (cm); Wik R IERE
JRE(g); Fo NI R E IR R 1 & =l e 18,
D NV E TR R E & B R B A, o3 E T
Y,0; K18 &5 DONRY,05 1) & &
1.6 BIEGITSHH

BIG BHE K S 3 (bR 1R 22 (n=3) TR .
K HISPSSTLSHK A HAT it 43 M. 8 Je Xt i ik
AT 75 25 - MRS By, 9 2 T 2 5 M D P o R 2 7 22
43 HT(One-Way ANOV A HTEUHE, 2 7 8 3% %
FHLSD#G 56 75 153047 2 51 LA, 5 ANl /2 5 255 1
MK I Dunnett’s T34 36537 2 HELE . P<0.05
FRERDE,

F 2 [ERFIARIAEIERLA R (Y 2 AR B ER)
Tab.2 Fatty acid composition of lipid sources and the diet (% of total fatty acids)

e 7 1 T #}Diet fRfTIROIl
Fatty acid TO T20 T40 T60 T80 T100 ki HiBSFLO  E4hSO
C10:0 / 0.05 0.10 0.14 0.19 0.23 0.41 /
C12:0 0.05 2.00 4.00 6.00 7.90 9.80 19.20 /
Cl14:0 1.50 1.90 2.50 3.00 3.50 420 5.10 0.24
C15:0 0.14 0.15 0.15 0.16 0.17 0.2 0.16 /
C16:0 15.10 15.80 16.80 17.70 19.00 20.50 20.80 11.10
C18:0 5.30 4.90 4.70 4.40 4.40 4.00 2.40 4.70
YSFA 23.23 25.90 29.42 3245 36.21 39.89 48.63 16.04
Cl6:1 1.90 2.20 2.60 2.90 3.30 3.80 3.80 0.29
C18:1 25.60 25.00 24.90 24.60 25.00 26.20 23.70 25.00
C20:1 1.20 1.30 1.40 1.60 1.70 1.70 2.00 0.24
YMUFA 29.08 28.89 29.39 29.59 30.54 32.25 29.86 25.53
C18:2n-6 37.30 34.80 31.40 28.10 23.80 19.30 18.70 50.20
€20:4n-6 1.50 1.60 1.70 1.90 2.00 1.80 0.46 /
Yn-6 PUFA 39.56 37.10 33.77 30.64 2641 21.50 19.31 50.2
C18:3n-3 420 3.80 3.30 3.00 2.30 1.80 1.60 6.20
€20:3n-3 0.52 0.47 0.42 0.37 0.31 0.27 / 0.49
€20:5n-3 1.40 1.50 1.50 1.60 1.70 1.70 0.56 0.23
C22:6n-3 2.00 2.10 2.10 2.20 2.20 2.20 0.11 0.18
yn-3 PUFA 8.09 791 7.39 7.28 6.69 6.16 227 7.10
Y PUFA 47.65 45.01 41.16 37.92 33.1 27.66 21.58 57.30
n-3/n-6 PUFA 20.45 21.32 21.88 23.76 25.33 28.65 11.76 0.14
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2.1 FEKITHHE KM RIS E KRR
LS :0pA)

HH 2 31T, K sy i AR o] v £
SR E, WMER, FFEsKE. FIER,
TRL R REWREE . MEAREL . AR B IR MG HE 2L
176 5.3 F2 i (P>0.05)

2.2 BkErdhBEREHNERGSEERKTH
Al

13 4T, 50 B AL AR L 2K Uk SRS
WX A E A RN KA KA
R G Y2 3 S (P>0.05)

23 Bk HHBR I HMT AR EFRMRRNE
= opAl)

& SHl A, AR TR . B AR
REWG 85 B A RE 5 11 3R WLV 10 2 5 %) R AL AH L
BT 5 (P>0.05). HRAS R E S

o 1 2H 72 SR I8 25 (P>0.05), ET1004H &2 Z % T
T604H 5 T804 (P<0.05).
24 FEXKITHHBREMNEFGENEMBEN
Eista:0pA

B3 6 1] i, 55X HEZEAH b & Ab 14 35 i 0. %))
mmEEES. KEEREAMEEERE. Hlh=
B, BAHAMN. SHEEAM. REA. RE
H. ARBGER. IE. aEANSEEZRA R
F(P>0.05). 1% FE NG d N [ e e o A b 1Y)
W 235 B E T REE S, Te0ZH T80 2%
& TR 2 (P<0.05).
25 FEKETHHBRGHNEFGENEMBERSE
AL FEHRFN 2 TE B F B 52 0

B 7R] %0, S5 HEZEAH b & B AR B Fifa %)
P AR S T dEAER. B
A VE S TN i 5 B 0 W3 2 R (P>0.05). 5
X HRZELAH B, 25 A 3 2 i 35 R SR BRI F - FE G

*3 BirdUumBREHNART eSS KM EERRIE

Tab. 3 Effects of dietary soybean oil replaced with Hermetia illucens larvae oil on growth performance and physical indicators of juvenile

Pelteobagrus fulvidraco

2059 Group
I H Item
TO T20 T40 T60 T80 T100
YILGIHIEIBW (g) 2.1240.00 2.12+0.00 2.12+0.01 2.1220.00 2.1240.00 2.1240.00
KIBJFEFBW (g) 29.9+1.27 28.7+0.76 28.5+1.80 26.0+1.71 26.9+0.55 27.8+0.64
W ERWGR (%) 1313+59.5 1257+36.5 1245+84.5 1127+82.9 1169+28.6 1213+29.9
F 2 K FESGR (%/d) 4.70+0.06 4.62+0.06 4.60+0.11 4.45+0.12 4.50+0.06 4.60+0.04
TERFI (g/d) 19.1£0.21 19.2+0.30 19.4+0.94 18.8+0.51 18.8+0.30 18.6+0.28
FRIEZESR (%) 100+0.00 100+0.00 100+0.00 100£0.00 99.3+0.72 100+0.00
TRRL RELFCR 1.00£0.03 1.06+0.04 1.08+0.02 1.06+0.05 1.09+0.02 1.04+0.03
JEHIE CF (g/em) 1.840.06 1.85+0.11 1.85+0.03 1.81+0.08 1.82+0.03 1.820.07
WA B VST (%) 11.0+0.72 11.0+0.41 10.9+1.22 10.6+0.54 11.240.39 10.7+0.45
HFA LLHST (%) 2.02+0.13 2.01£0.10 2.1340.21 2.09£0.08 2.10+0.11 2.08+0.08
JENEARBUFT (%) 3.04+0.19 2.63+0.17 2.58+0.17 2.55+0.18 2.98+0.25 2.98+0.24

T FATEAR B A RN G T BEROR 22 53 .3 (P<0.05), TF

Note: Values in each row without a common superscript are significantly different (P<0.05), the same applies below

R4 BKCdUmBREHMNEFRENEFRINEZMTE, %)

Tab. 4 Effects of dietary soybean oil replaced with Hermetia illucens larvae oil on body composition of juvenile Pelteobagrus fulvidraco

(dry weight %)
5 Hltem 2H 5 Group
TO T20 T40 T60 T80 T100

128 F1Crude protein 14.120.07" 14.1:0.09" 14.1£0.02" 13.8+0.13" 14.140.13% 14.340.06°
FARE 7 Crude lipid 7.49+0.08 8.46+0.30 7.90+0.05 7.77+0.18 8.07+0.45 8.04£0.44
7K 4> Moisture 74.900.94 74.78+0.68 75.17£1.32 75.000.64 74.90+0.59 75.23+0.29
K4y Ash 3.00+0.03 3.03+0.05 3.07+0.04 2.99:0.08 2.99+0.06 3.00+0.04
H5Ca 0.820.02 0.86+0.03 0.85+0.01 0.82+0.01 0.82+0.03 0.83+0.01
P 0.540.01" 0.55+0.01" 0.56+0.01" 0.54+0.01" 0.53+0.01° 0.55+0.01"
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W3 Z 5 (P>0.05); 24 HoK i il & AR L il i 3 Wit
40%FH], Z AL PR MEH AN ER-100 AN FR-64H

A28V 14 55 25 15 T 3o BB 4 (P<0.05) o 3.1 BKkirdUihBREM RIS EE KM
2.6 EKEHHAEERTHNEReNETRE  MEHETRRRN
S E AR BN IS 7 4 0 3  K R  JIS J R R fi

HH 2 8FM ] 1R] 0, L5550 HE ZE AR L J8 7K e e ol o RIS R B R, oK SO 58 4 B AU
ARG S R0 e I i T AR E (2 S (P>0.05) o WA PORY E, HER, FEEKER. 41

®5 BKTdUMBR SR AR EFRYRRIE LR
Tab. 5 Effects of dietary soybean oil replaced with H. illucens larvae oil on ADC’s of feed nutrients (%)

2H 3 Group
i H Item
TO T20 T40 T60 T80 T100
F#5DM 73.7£0.76 74.8+0.31 74.6£0.92 75.3£0.28 75.4+0.78 75.1+0.81
HEHBCP 88.9+0.75 88.9+0.61 88.0+1.13 88.5+0.34 89.3+0.59 89.4+0.81
fgficL 79.1£1.26 80.9+0.26 80.6+2.50 80.0+1.06 80.7+1.50 78.6+0.95
f5Ca 36.840.63" 35.4+1.66" 34.3+1.70" 37.1£1.99" 39.6+1.80" 31.541.93°
P 59.3+1.34 60.6+0.58 61.9+0.90 60.0+0.33 62.5+1.58 60.0£0.95
fEfEGE 77.140.80 78.240.38 77.7+1.04 78.3+0.29 78.6+0.64 78.4+0.79

R 6 EKECHRM BN SR RS Y M EE R

Tab. 6 Effects of dietary soybean oil replaced with H. illucens larvae oil on serum biochemical indices of juvenile Pelteobagrus fulvidraco

5 Hitem 2433 Group
TO T20 T40 T60 T80 T100
FH#EEALB (g/L) 1212022 12.120.67  12.5+0.34  13.4£0.66 12.4+026  11.8+0.30
BREE FIGLO (g/L) 20.3+0.75  20.8+2.80  20.1£229  20.1£229  21.0£1.38  20.0+1.36
MEATP (g/L) 32.4£0.57  32.9+3.43 3274240  33.0£2.42  33.4+129  31.9+1.13
JIH [ B£CHO (mmol/L) 426+033  4.48+045  432+0.14  4.58t037 4.66£0.19  4.46+0.31
%% B i & = IR [ ¥ LDL-CHO (mmol/L) 0.16£0.03  0.18+£0.02  0.19£0.02  0.21+0.05  0.18+0.04  0.21£0.09
5% P 15 2K 19 I [E B¥HDL-CHO (mmol/L) 0.47+0.03"  0.49+0.04°  0.51£0.02"  0.53+0.06" 0.53+0.02° 0.51+0.01°
Hih =B TG (mmol/L) 7.00£0.98  7.72+1.00  7.18+0.54  7.87+0.13  831£0.68  7.16+0.48
IMAEGLU (mmol/L) 8.08£0.54  7.85+1.18  7.45+1.14 745161 7.44£091  8.32+1.31
JRZZUREA (mmol/L) 0.83£0.19  0.90£0.08  0.85+0.26  0.75£0.13  0.73£0.10  0.80+0.08
BHEHAALT (UL) 7.00£2.94  9.00£2.16  7.50£1.73  6.00£1.15  6.25£1.89  5.75+1.50
B EHEEBEAST (U/L) 320+£35.8  327+62.9  328+50.8  276+4.8 320£12.3  309+21.6
M AERELDH (U/L) 1355106 12204259  1300+£255 12024280 13344277  1150+156

®7 BKkirdURE A &R RS & MBI R LR MR ERE TR
Tab. 7 Effects of dietary soy bean oil replaced with H. illucens larvae oil on serum antioxidant and inflammatory factors of juvenile
Pelteobagrus fulvidraco

053] Group

it H Item
TO T20 T40 T60 T80 T100
PUBEH B -FASAFR (U/L) 258422.1 268+27.1 254421.6 272423.0 314+15.3 264+22.1
T EAL S BECAT (U/mL) 23.9+0.83 2424177 23.442.72 20.0+3.50 18.743.95  23.5+3.14
ABEAY B ALEESOD (U/mL) 22.9+£0.57 23.1£3.08 19.7+1.66 22.94£3.02 261132 22.9+1.99
7 MDA (nmol/mL) 11.08£1.24  1040+1.41 938145  12.0840.90  11.45£2.16  9.230.63
iR FE H -« TNF-o (mol/mL) 23.842.36"  23.1£1.75"  25.7+1.70"  29.5+1.05"  282+0.50"  30.5+3.84°
F14+%-6 IL-6 (pg/mL) 53.146.12° 76.3+8.64"  112+13.6° 106+17.7° 171£19.9°  116£15.4°
F1/%-8 IL-8 (ng/mL) 0.70£0.05"  0.84+0.05°  0.97+0.08"  1.13+£0.09"  124+0.11°  1.17+0.05%

41 %-10 IL-10 (ng/mL) 29.6:5.24" 3123377 63.949.47°  48.0+3.13"  87.0+6.09°  52.1+6.82°
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Tab. 8 Effects of dietary soy bean oil replaced with H. illucens larvae oil on liver lipid droplets in liver of juvenile Pelteobagrus fulvidraco

2H 3 Group

Tji H Item 0 20

T40 T60 T80 T100

fig i Lipid droplets (%) 26.243.33

24.0+3.26

30.4+2.54 30.4+2.81 28.7+4.15 21.2+0.82
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Fig. 1 Oil red O staining analysis of the accumulation of lipid droplets in liver of juvenile Pelteobagrus fulvidraco (%200)
BIrh 2 R e, T G N, a. TOZH; b. T204; c. T404; d. T604H; e. T8OZH,; f. T1004H
Fat droplets in red and nuclei in blue.a. TO group; b. T20 group; c. T40 group; d. T60 group; e. T80 group; f. T100 group
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EFFECTS OF DIETARY SOYBEAN OIL REPLACED WITH BLACK
SOLDIER FLY LARVAE OIL ON GROWTH PERFORMANCE,
PLASMA BIOCHEMICAL INDEXES AND LIVER LIPID
DROPLETS OF JUVENILE YELLOW CATFISH

HU Jun-Ru', YI Chang-Jin’, WANG Guo-Xia', MO Wen-Yan' and HUANG Yan-Hua"’

(1. Guangdong Public Laboratory of Animal Breeding and Nutrition, Guangdong Key Laboratory of Animal Breeding and Nutrition,
Institute of Animal Science, Guangdong Academy of Agricultural Sciences, Guangzhou 510640, China;
2. Guangzhou Fishtech Biotechnology Co., Ltd, Guangzhou 510640, China)

Abstract: To evaluate the effects of soybean oil (SO) replacement by black soldier fly (Hermetia illucens) larvae oil
(BSFLO) on growth performance, plasma biochemical indexes and liver lipid droplets of juvenile yellow catfish (Pelfo-
bagrus fulvidraco), BSFLO was used to replace 0 (control diet, T0), 20% (T20), 40% (T40), 60% (T60), 80% (T80)
and 100% (T100) of SO in the basal diet, respectively. A total of 840 juvenile yellow catfish with an initial weight of
(2.12+0.01) g were randomly divided into 6 groups for a 56-day trial with 4 replicates in each group and 35 per repli-
cate. The results showed that, the weight gain rate, specific growth rate, feed conversion ratio, survival rate, feeding rate
and protein efficiency of juvenile yellow catfish were not affected by BSFLO replacements (P>0.05). There were no
significant difference in CF, VSI, HSI and IPF among all the groups (P>0.05). The crude protein, crude fat, total phospho-
rus as well as water content in whole body were not affected by BSFLO replacement (P>0.05). The apparent digestibi-
lity of dry matter, protein, fat, phosphorus and energy among all the groups were not significantly different (P>0.05),
but the apparent digestibility of calcium in the T60 and T80 groups were significantly higher than that in T100 group
(P<0.05). Except for HDL cholesterol, other serum biochemical indices were not significantly affected (P>0.05), but
HDL cholesterol were significantly higher in T60 and T80 groups than in control group (P<0.05). No significant diffe-
rence in antioxidant ability was found (P>0.05), and the concentrations of the anti-inflammatory factor IL-10. The
proinflammatory factors IL-6, IL-8 and TNF-a in the BSFLO replacement exceeded 40% were significantly higher than
those of control group (P<0.05). Oil red O staining showed that the BSFLO had no significant effect on liver fat con-
tent (P>0.05). In conclusion, BSFLO can be used to completely replace SO without significantly affecting the growth
performance, body indexes, body composition, apparent digestibility of nutrients, antioxidant indexes and liver lipid
droplets of juvenile yellow catfish. Based on growth performance, BSFLO can completely replace SO in the diet of ju-
venile yellow cat fish, when the basic diet contains 4% SO.

Key words: Black soldier fly larvae oil; Soybean oil; Peltobagrus fulvidraco; Growth performance; Plasma
biochemical indexes; Liver lipid droplets
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