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Design and Application of Automatic Injection Device for Fish Vaccine
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Abstract In the prevention and control of fish diseases, immune injection technology can effectively reduce the pollution caused by chemical

(Institute of Fishery Machinery and Instruments, Chinese Academy of Fishery Sciences,

drugs on the environment and the impact on the quality of fish. The vaccination method requires less dosage of vaccine, accurate and controlla-
ble dosage of vaccine, and less environment impact on vaccine. It is an ideal method for fish immunization technology. This paper analyzed the
storage device, suction device and injection device of fish vaccine automatic injection, and designed an automatic injection device of fish vac-
cine. The practice showed that this device could effectively improve the efficiency of injection, reduce the intensity of artificial inoculation,

and it was conducive to the popularization of the technology of fish vaccine injection.
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Note: 1. Water storage tank ;2. Fish suction pump pipe;3. Fish suction
pump ;3a. Fish outlet pipe;4. Fish-dividing slideway ;5. Identifi-
cation control mechanism; 6. Backflow flume; 7. Fish-catching
tank ;8. Backflow pipe;9. Lower fixing plate ; 10. Skateboard
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Fig.1 Structure of automatic injection device for fish vaccine
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Note: 1. Fish head recognizer;2. Guiding mechanism;3. Fish back rec-
ognizer; 4. Swing cylinder; 5. Slideway; 6. Automatic injection
mechanism
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Fig.2 The structure of the injection device
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Fig.3 The structure of electronic control system

3 MRAREREHR

2019 4F 3 JAE P EDK = BE AT Be il LA A8 5
JITRATT R A T 10 PG, KR /K™ A AR AR I 5 4% 2
B, ZRATEESN ) 300 W, S KN 80 dB, 1EH] 50 ¢ 72
AL S DAk Ao, DA 58U 80 4%/ min, 15T
JRINALY 95% ., SEERW]  Z AR RERT F S By
i, IBATARAE , TR P IS 280 S B AR ST A
IBBNWUIRCR , 4 J5 R B it — e it T4
RIHF. TR ARG i AT O At , 4 U
JiEie QiR 7R B
4 NG

B LAt e AR R S HBIF S S B, e it £ v v S I
PREGOFFE AN, BT IO A —Fh Ut 19 B s i

(TF4E% 237 W)



47 % 17

RELE TR L IRBK R 237

1o SRR T, o PRIl f 4 2046 7l il 8 K,
WA NA M 3k 25 I 5 ) P 5 A T, D) 5 B o 0 e
& IR IR AR, LA AN A = Mb BE  o MRHTBUR ]
HEST Z2 RS, R AR ZL AL 7 Ml A Ji8 0 s MRHE R X A
TR P2 P B AR R R AR 7 A AR 7l T
TR AR IR E R B AR TR LK AR TR KL
PRAERMOK s RFTRHIBE BT | 55 25 B 15 S5 BHIE LA AR AT
RLEL AL S A 7 S R B R AR AT T Al A
st AN SR T R TR0 AR 40 TR s RFE MR Lk 5
PERE s A ARG DR ™ i B4 R A5

S 3k

[1] TOMA W,GUIMARAES L I,BRITO A R M S, et al. Safflower oil ; An inte-
grated assessment of phytochemistry, antiulcerogenic activity, and rodent
and environmental toxicity [ J]. Revista brasileira de farmacognosia,2014,
24(5) :538—-544.

[2] SHI H P,LUO J,ZHANG W et al. Using safflower supplementation to im-
prove the fatty acid profile in milk of dairy goat[J]. Small ruminant re-
search,2015,127(4) :68-73.

[3] ERYILMAZ T,YESILYURT M K. Influence of blending ratio on the physi-
cochemical properties of safflower oil methyl ester-safflower oil ,safflower oil
methyl ester-diesel and safflower oil-diesel[ J ]. Renewable energy,2016,95
(4) :233-247.

[4] ANJANI K,YADAV P. High yielding-high oleic non-genetically modified
Indian safflower cultivars[ J]. Industrial crops & products,2017,104,7-12.

[5] ZHANG Z L,LIU R Z,PU X P et al. Evaluation of the sub-chronic toxicity
of a standardized flavonoid extract of safflower in rats[ J]. Regulatory toxi-
cology and pharmacology,2017,85(2) :98-107.

[6] CHOI J H,LIM S K,KIM D I, et al Safflower bud inhibits RANKL-induced
osteoclast differentiation and prevents bone loss in ovariectomized mice
[J]. Phytomedicine ,2017,34(7) :6-13.

[7] XUM F,DAI S Y,WU Z S, et al. Rapid analysis of dyed safflowers by col-
or objectification and pattern recognition methods[ J]. Journal of traditional
Chinese medical sciences,2017,3(4) :234-241.

[8] KIM S K,CHA ] Y,JEONG S ] et al. Properties of the chemical composi-
tion of safflower (Carthamus tinctorius 1. ) [ J]. Korean journal of life sci-
ence,2000,10(5) :431-435.

[9] GECGEL U,DEMIRCI M,ESENDAL E et al. Fatty acid composition of the
oil from developing seeds of different varieties of safflower ( Carthamus
tinctorius L. ) [J]. Journal of the American oil chemists society,2007,84

(1) :47-54.

[10] ®EEE, =T, A R. AEtRe[ 1], PU) Il A4, 2004, 22
(4) :365-369.

[10] (FLThn, MR, 0, . 25T SWOT ST & /RELT A=k 5>
ot SR [T ] HraEdall ke, 2014,51(8) : 1556-1563.

[12] ZB3ERN, kI, sk LK. A AEARBZZELT ], Fh2hhf,1996,19(4)
202-203.

[13] P23 Bk, Aok, 5. IWELT BRI SN ). 22k
\VAlS 2013,41(34) 13160~ 13161.

[14] PES ik, sokse, 55 REL D T A brRicr et e[ ) ]. 5
BRI, 2014,43(8) :10-13.

[15] BE, H, sk, 5. ENIMLERRIRIT SR T ). 228k
VRl 2015,43(16) . 71-74.

[16] ZEANZY, 5RER, BHELT, 55, M5 20 (BRI o IR M TE S FRIE R I OHT
[J). AR AR, 2013,42(2) :41-45.

[17] SPANSY, SRR, R4, . D AERR TR IR I S IR G 2 REE T
[J]. s EYr#4R,2015,36( 1) :83-91.

(18] SHETG, THMIINN, Malte, 5. g 2 LT A LR IR SE R 2 RAR S T
@it ], T ARl R, 2015,42(21) :40-44.

[19] s HIEAE, TR, 55, FRIREENT 50 AU VARFEL T ] 28
VAl 2012,40(31) + 1535015354

[20] HE4AR, RS, FA0%. 1971-2010 HEinf s RE AR 28 0 AR IE .
HrFSRaomn;[J]. SRS, 2015,31(1) :67-75.

[21] LB R DRSS | BN ARt ()], gEsias
22935 2015,37(8) :51-55.

[22] BEE, Lo, I s Adib s E S AR N as i SE IR (X 2SR &2 R
ST T ). BUARSARTRFST, 2015(12) :119-127.

[23] ABEE. AR ARG : LB S I 2 B 4 & ST DX A
SRR AT ] BRI, 2015(1) 47-52.

[24] JEBER. Bz pranty SR IX ANz i & e SRl : LIGBIN A B ) .
P, 2014(4) :147-150.

[25] T2t B B X IR s b 1 B bR G SBR[ .
ZRPTIRIRIAER ,2006(2) :17-21.

[26] FH. e TGS U AE SR R 7T [ ). MOkt 577 %
2007,26(6) :23-27.

[27] FokEon, 800, FEEs, 5. REFEEYIE s = STk o
[J]. FRERHPE,2016,41(10) :1-5.

[28] VEJFLT, 3P - RoFis A Ve OB S B TS Sl ) .
VLIl RlEE,2015,43(6) :419-421.

[29] Zesof: TR PR A AR G A E R R R 5T : AR R
WILT]. FREe S8R, 2010,26( 18) ;433-437.

[30] SK'FHHH, Il & Rl AL R e A R S BN TR T
[J]. iS4, 2014(6) :54-60.

[31] Sy, MAERASRA TSRO SRR T ). 5, 2013 (11)
190-195.

(#5221 1)

WML ZATRETT A 7 5 5 B A5 R o R AR,

DT BT R AR N T A B S 3 T A

PR S PR ) A T R S AL, B TR L e

S IACAL KT

5% ik

(1] 2R NG O, 5. REK e S B s R IR M mir s
JREE[T]. shhRst e, 2011,32(4) : 113-117.

(2] JERN, G50, grFFRE. /KGRI IS S A IR M st . 57
@), 2002,19(5) ;28-30.

[3] Bz & ity , PNEGYE. Bfa S e bR R IR F T ). ARl S
HiAK,2015,35(2) :178.

[4] 45, TEK. a280PEatEs[ )], ki, 2015(15) . 77.

(5] F3o. permehbre s R h R F L) ). (VA E 45/, 2015(23)
50-51.

[6] A5, s m BalESH U S LS SRR [ D 1. BT
W T F,2016:1-63.

[7] ZRte, 11375 MR, . — P T BT BP Bkp i B R Ry i
57574 :CN201711383774. 7[ P ] 2018—-06-08.
[8] &k, 208, Potas, 5. BB iR b R SR oE [ 1], B
FallFHE,2015(2) :266,268.
(9] 5k, o, TSR ARG e i 7 e[ ]. AR
#,2007,26(9) :512-514.
[10] THORARINSSON R,POWELL D B. Effects of disease risk, vaccine effi-
cacy,and market price on the economics of fish vaccination[ J]. Aquacul-
ture ,2006,256( 1/2/3) ;42-49.
[11] GUDMUNDSDOTTIR B K,BJORNSDOTFIR B. Vaccination against atypi-
cal furunculosis and winter ulcer disease of fish [ J]. Vaccine,2007,25
(30) :5512-5523.
[12] #rp&i, 2885, XEAR , . 1o f R 55 CN200910111191. 8[ P ]. 2013
04-24.
[13] FER, 5%, & 3GE, % ARt 2R S5itasar i [1]. 4=
PR, 2015,31(6) :55-59.
[14] Z=El, 2R Brsias, 8. — P 2L i RS H AL .
CN201420388774. 1[ P ]. 2014-12-03.
[15] 2L, F2408, Tk 28 — PR T ARSI B 2hi 3 R &I
wILI ] AImiEEsHlEs 5 L) Hahit,2005(2) :91-93.



