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Study of Six Kinds of Lipid Sources as Feed Attractants on

Bullfrog ( Lithobates catesbeiana)

LI Xinyuan, WANG Ling, LI Yao, LI Yongshu, LU Kangle, SONG Kai, LI Xueshan, ZHANG Chunxiao
(Fisheries College & Xiamen Key Laboratory for Feed Quality Testing and Safety Evaluation,
Jimei University, Xiamen 361021, China)

Abstract: This study was designed to determine the effects of lipid sources as feed attractants on bullfrog
( Lithobates catesbeiana) . Six kinds of experimental diets were prepared by spraying 6% freshwater fish oil, sea-
water fish oil, soybean oil, palm oil, poultry fat and lard in soybean meal diet without lipid sources. The per-
centage of particles fed by bullfrog, the percentage of bullfrogs entering the feeding area within ten minutes, the
time when the first bullfrog entered the feeding area and the motion track of bullfrogs were indexes to evaluate
the feeding attractant effects of each lipid sources which compared in pairs. The results showed that the attract-
ant effect of diet with seawater fish oil on bullfrog was significantly higher than that of soybean meal diet with-

out lipid sources. This result proved that the maze device was feasibility for bullfrog, and seawater fish oil had
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the attractant effect to bullfrog. Based on the percentage of particles fed, the attractant effects of lipid sources
on bullfrog were as follows: freshwater fish oil = soybean oil > seawater fish oil = palm oil = poultry fat = lard.
Based on the percentage of bullfrog entering the feeding area, the attractant effects of lipid sources on bullfrog
were as follows: freshwater fish oil = soybean oil > seawater fish oil = palm oil = poultry fatl =lard. Based on the
analysis of the time when the first bullfrog entered the feeding area, the attractant effects of lipid sources on
bullfrog were as follows: soybean oil = freshwater fish oil > seawater fish oil = palm oil = poultry fat > lard. The
motion track of bullfrog showed that the attractant effect of lipid sources on bullfrog were as follows: freshwater
fish oil = soybean oil > seawater fish oil = palm oil = poultry fat > lard. In summary, the maze device could be
used to bullfrog’ s attractant selection. Lipid sources had attractant effects to bullfrog. The attractant effect of six
kinds of lipid sources on bullfrog were as follows: freshwater fish oil = soybean oil > palm oil = seawater fish
oil > poultry fat > lard.

Keywords: Lithobates catesbeiana; feed attractant; lipid sources; maze device
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Tab.1 Composition and nutrient levels of soybean meal diet without lipid sources (DM basis)

FOk} Ingredients C’fij’ff Fok} Ingredients Ei?ﬁ
¥ Soybean meal 55.0 S ALNETE Choline chloride 0.5
A4 Wheat flour 20.4 PLIR L 2 B B RS o
Wik Wheat gluten 5.0 Ay L - ascorbate — 2 — phosphate ’
FKE I Comn gluten meal 5.0 | |Compostion 4k 225y K} Vitamin premix” 0.2
Wit )5 B0 Squid paste 1.5 T Y EFRAEL Mineral premix” 0.5
Compostion i — 545 Ca(H,PO,), 2.0 =44 "% Y,0, 0.1
B4 CaCO, 1.2 - HAEH B Crude protein 41.1
TR R LR A Eh e }T@ HUIES Crude lipid 7.9
Lysine monohydrochloride Nutrient BAHE Total Caleium 0.9
DL - B5# DL - Methionine 0.3 fevel” 4% Total Phosphorus 1.0

W 1) Y RWORRON AT sk A 4E4E 2 Bl 10 mg, B E 8 mg, HMMMLMSEL 10 mg, VB, 0.2 mg, VK,
10 mg, JLEE 100 mg, MR 20 mg, MHAZ 50 mg, MR 2 mg, A#E 2 mg, VA 500 000 IU, VD, 5 mg, VE 500 000 U,
LA FEMEME 150 mg, ¥RA 0. 1328 g,

2) TR N AT 55 AR KCL 200 mg, KI 60 mg, CoSO, 100 mg, CuSO, - 5H,0 24 mg, FeSO, - H,0
400 mg, ZnSO, - H,0 174 mg, MnSO, - H,0 78 mg, MgSO, - 7H,0 800 mg, Na,Se0, (1% ) 50 mg. #hA1H; 3. 114 g,

3) BRI R EEE

Netes; 1) Vitamin premix (per kg) provided Bl thiamin 10 mg, riboflavin 8 mg, pyridoxine HCI 10 mg, VB,, 0.2 mg,
VK, 10 mg, inositol 100 mg, pantothenic acid 20 mg, niacin acid 50 mg, folic acid 2 mg, biotin 2 mg, VA 500 000 IU,
VD; 5 mg, VE 500 000 IU, ethoxyquin 150 mg, wheat middling 0. 1328 g.

2) Mineral premix (per kg) provided KCL 200 mg, KI 60 mg, CoSO, 100 mg, CuSO, - 5H,0 24 mg, FeSO, - H,0
400 mg, ZnSO, - H,0 174 mg, MnSO, - H,0 78 mg, MgSO, - 7H,0 800 mg, Na,SeO, (1% ) 50 mg, zeolite powder
3.114 g.

3) Nutrient levels were measured values.

http : /xuebaobangong. jmu. edu. cn/zkb



292 - FRREM (HRBERRD 5528 %
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B, CXME X&—BERE R 548 C1, C2 XAEL, B2 X; B, CX5 D, EXEAH
i, Ho A KBRS AR AR B X 3k, B XA D KO X, C1 XA El KO EEMEEX, €2
X0 E2 X AR X (BB X)) AL C X435 B XA AL E A X (O FLAE Ay, nl ko ik
WAT; AL E X5 D XA B AR A FLAHE . FLAYEAR TR 10.5 em x 5.3 em,

// A \
7 /" 1 /\] i 27.5 cm
R (
A ‘ e ,B, . l‘ A;iLi{c[ {, 32.5 cm
| b ok
[ [
\ 55 em | 325cm 27.5 cm
A X~ EEREHX B AN D X —3d 8 X C1 X E1 X -4 55 em
EWMEE X ;C2 Fl E2 K- IX
A —Dropping area; B and D -Transition areas; C1 and E1-
Observation areas; C2 and E2-Feeding areas
E1 #®EEERITE B2 REEKEFEENTEE
Fig.1 Maze device model Fig.2 Top view of the maze
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The asterisk indicates that the two sources of lipid
have significant effects(P < 0.05)
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Fig.3 Comparison of basal diet and sea

fish oil diet
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10 =

i [8] Time/min

o1 12 13 2 3 1 4 15 4 5 1 6 5 6

5] Group
c) 55— Hd kAR ]
The time when the first frog entered the feeding area

O— R W 1—IRAK i 5 2—ig 7K Ml 3—R s 4—Asih s 5—sih; 6—xgh; 18 —41 by &5 %/oR
T A RS 5 U575 (R 22 57 3 (P < 0.05)

0-Basal diet;1-Freshwater fish oil; 2-Seawater fish oil; 3—Soybean oil; 4—Palm oil; 5-Lard; 6-Poultry fat; the
asterisk above the same group indicates that the two sources of lipid have significant effects (P < 0.05)

B4 BERHEMEFENBFEIR
Fig.4 The effeces liquid sources as feed attractants bullfrog
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&l Sh oA AL FER AR T AL 00 1 (B) A ik (i Sh il ], —284 3 HARBE A K458 B XiE AR
AR C2 X5 A6 HARM A X4 D X it Aﬁﬂ@@%?%m@:Tm,%m%ﬁ%m%
RS

At S HEWT, 2 PR ITR A ERCRIUT R . IRIK A = K > MK il = FRAR T = 39

http : /xuebaobangong. jmu. edu. cn/zkb



4 1 AOUR, FF. ANFRIRWEIEXT 408 (Lithobates catesbeiana) W ERUF: - 295 -

T > T

ZEA A i B A AR A RIS . 10 min FEASRE X AR E L, B — R ARl AR X B[R] R
Az ST, N SRR AR R YR AR e S B R A . IROK A = R > AR = MK A >
G0 > .

Freshwater fish Seawater fish oil

oil

'
1)
1
F Tl Vo ki
Soybean 1+ Freshwater fish oil
oil !
'
1)
1
]
E
7K At i 1 v
Scawater fish J Soybean oil
oil !
'
'
1
1
'
i
:
'
1)
1
H
)
9 [ ¥ S X
'
1)
|
'

! 78y
WK AL ! Poultry
Seawater fish oil ¢ fat
! d
; )
1
1)
|
| a
K £ 0 4 i w0
Seawater fish . i Poultry
ail ! fat
- - :
£ h | i g
Palm oil N | H Lard
., 1)
|
e) :
i
:
|
E
e : s
Lard : Lard
H
i
oK A i kUl
Scawaler fish Palm oil
oil

£ i E A B A A oz 8 AR [R) 30 €0 AR RS T 1 4
The dot is the initial position of each bullfrog, and the diffreent color represents a different bullfrog
B 5 HRiliHE s ik E
Fig.5 The motion track of bullfrog during feeding experiment
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v, SERBMEUEARMEER AR, MO, MEE BRI ACERE N, B e R R E TR, OB IR X
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24 AN AR W DR A e A A AN TR], S EOA B4 R 25 5 0 LR R R T i — AL BT

4 £ig
ACTRIG D 05 Bk 0 BT L T 6 OO DRI KT 2 AT 6 TR © RIS IR
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