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ABSTRACT The purpose of this study was to evaluate the influence and safety of spraying Farm Clean-S (FC-S) containing
70% Chamaecyparis obtusa essential oil on the elimination of red mite in laying hens. In total, 300 laying hens (ISA brown)
aged 72 weeks and infected with red mite were assigned to individual cages for five treatments with five replicates for 18
days. Treatments consisted of distilled water (negative control; NC), commercial spray product (positive control; PC), FC-S
0 (original concentration), FC-S 50 (50 times diluted) and FC-S 100 (100 times diluted). The number of red mites, egg
production and weight of each group were evaluated daily throughout the whole experimental period. Egg quality and blood
biochemical parameters were measured at the end of the experiment. Safety tests were confirmed by feed intake, respiration,
lethargy, diarrhea and mortality symptoms after the feeding trial. As the result, more than 80% of red mites were eliminated
by the FC-S 0 spray treatment, and FC-S 50 also showed a higher elimination percentage than did PC (P<0.01). However,
the elimination effect of the FC-S 100 spray was lower than that of the PC, but higher than that of the NC (P<0.01). These
results confirmed that the optimum FC-S dilution rate ranged from 0~50 times with distilled water to eliminate the red mite
effectively. The performance, egg quality, blood parameter and safety tests were not significantly different among treatments.
Thus, FC-S 0 and FC-S 50 spray treatments can effectively and sustainably control red mite infestations without detrimental
effects on the performance, egg quality and plasma biochemical properties of laying hens.

(Key words: Chamaecyparis obtusa essential oil, egg quality, laying hens, performance, red mite)
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Table 1. Composition of essential oil product (FC-S)

Composition %
Chaecyparis obtusa essential oil 70
Calcium hydroxide 2.5
Polysorbate 24
Distilled water 25.1

Total 100
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Fig. 1. Cardboard trap of red mite (closed and opened).

A BE) 39, A€ 9 AARIE Ak 13

A
=
g 2ARRIa, T 2% TS
o
=

H
st

4. EAHIXE

kA ZAALE A9 RE Ho]ElE  SAS(Statistical
Analysis System, 9.2 Version, Cary, NC, 2002)2] ANOVAZ
A8l 3, A2 77 32 Duncan(1955)9] tf54 4 W
< Bok] 95%= oS skt

2 o}

1. ®ElEY| 83

Sl 7%= =71 giE-Ee] SR =71F(Dermamy-
ssus gallinge)®l &A%Y, 1 2ol = 222 =7](Ornitho-
nyssus sylviarum), SN E7](Ornithonyssus bursa), B E-a
HE=71(Knemidocoptes gallinae), B ETF21 R =7](Knemido-
coptes mutans) 2 B EIFX =7\ (Epidermoptes bilobatus)
o] 7]e] 7lsslth & Alekado| kAl Di Palma et al.

o el Al th(Fig. 2). Fatan| 7o

AE7])e] 5 FEd) W reke] 3H7he Slslg om(f), 7}
Zo] Fej¢} do] EARTKg, h). T T B AN B
3 telel 4wt geleol|) FHshH or Brlesle] 5
A 25 A5k, & AR o] M=l HRlE

HR =710 7AH kAol FC-S9] s=d ArEAlel
Fote HX=7] 9 vl vX= G Table 29
BRIt 12 A £ 647t HR1=7] 2419} Bl &2 FC-S
0 Aol The Al nlste] - ZHAsIATHP<0.01).
TS FC-S 50 Al FelA = HRI=7] AAE PC A5
ot 3k aL, FC-S 100 2] PC AXA ] YEgd
F=7] AA Z3et FARIAAITE NC A 2] 7Hol] vlgle] &
£A 02 FAET|2 A ASFATHP<0.01). A= AAS
9l3te] FC-SE 2xF2 A Fofl= FC-S 0 X 2] 7oA gl
=7 249} B &L folA o7 7AETHP<0.05). 1, 23+
Az}o} fAbeHA 33} AEAO = FC-S 0 2] el Fxl
=7]9] Aol Bl&-2 AA A FHAaE 2 (P<0.01), FC-S
50 AE]F% PC of] ¥]gte] FHAaEAom, ATt B
Ao g 2o]Z HYtKP<0.01). ¥ A A} HAA ALk
713kl FC-S 05 A2 Ae] oA 7 drl=r] 22t
S} 72 W)L 213.32mH) 9} 19.39%7F ApFdte 2 7 §-
T3 AAEHE JERNA 2™ (P<0.01), FC-S 50 2]l
A 44.38%7F ZHRE o] PC A E]79] 54.80%E Tt 7A=Y
th FC-S 100 A 2]l A HR1=7] AEES 63.15%= PC
g grol] Hlgte] 1 B AUAAT NC A 2]FolA BE
& 87.42%¢] H]3le] A =7 AAZIE= AA A =
THP<0.01).

AEHE S AIRRQTE, o, EFYA, 2t
el
FC-S<] A7} AbetA| o] Aabd o AldEde vX & o
2 Table 30| YJERAATE & A7A3}, FC-S A 2] Foll A
AEES 76.52~77.64%% NC2} PC A2 79| AHak&3) &

i w
HT



196

=2
ofrt
3’4
©
=
=2
i
=
=
—d
o,
Ho
>
o
N
AR
Ll
P
f
N
=2
=)
0
rir
of
o%

(b i )

Fig. 2. Comparison of red mite (Dermanyssus gallinae) photograph and sample photograph. (a~e): standard photograph of red mite
(Di Palma et al., 2012); (f~j): representative photograph of this study mite; (a, f): shield-shaped carapace on the back; (b, g): pointed
hair of carapace; (c, h): existence of J1 and S1 hairs on the carapace; (d, i): a pair of epigynal pores on the carapace; (e, j): existence
of bristles on the tibia IV.

Table 2. Eliminating effect of spraying FC-S on the red mite of laying hens

Before 1% spray 2" spray 3" spray Total average
Treatments  SPray (1~6 d) (7~12 d) (13~18 d) (1~18 d)
Count (n) Count (n) Ratio (%) Count (n) Ratio (%) Count (n) Ratio (%) Count (n) Ratio (%)

NC 1,355 1,141.60" 92.49* 943.45° 78.34° 1,10845" 9144 1,064.50"  87.42°
PC 1,489 934.40° 64.26™ 713.05° 48.89® 74770 51.27° 79838 54.80°
FC-S 0 1,174 296.40° 27.31° 185.20° 16.28° 158354 14.59° 213324 19.3%°
FC-S 50 1,450 832.00° 59.39° 511.35° 36.85° 532.75°  36.89" 62537°  4438"
FC-S 100 1,326 1,025.60° 78.70° 515.40° 4397 842.70°  66.77" 79457 63.15%
SEM 76.87 78.35 6.42 62.43 6.33 77.73 7.12 67.40 6.31
P value 0.77 <0.01 <0.01 <0.01 0.02 <0.01 <0.01 <0.01 <0.01

*4 Value within a row with different letters are the same letters in the row are significantly different at 5% level. FC-S (Farm Clean-S)
included Chamaecyparis obtusa essential oil at 70%; NC (negative control): distilled water; PC (positive control): commercial spray
solution for eliminating red mite; FC-S 0: FC-S undiluted; FC-S 50: FC-S diluted with 50 times distilled water; FC-S 100: FC-S diluted
with 100 times distilled water.

Aste] A E]g3te] BAIA Aol 7t gllom, daat AR FAE Ag]71tel zfo]7F AT

TE5% AA 64.97~65.44 g3t 227~231%2 A3t 2}

o]7} 1Rt} Wl zol= FC-S A 2] 7ol A 7.71~8.02 mm= 4, HHEAN

NC¢} PC A<} ztol7} gllon, Sf9, A E 4 FC-S9| A7} A o] EHddel]l m|X|= d3-2 Table 4
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Table 3. Effect of spraying FC-S on performance and egg quality of laying hens

Treatments Egg production  Egg weight Feed‘ Albumen height Haugh Shell stre;lgth Shell thickness
(%) (2 conversion (mm) unit (kg/en’) (mm)
NC 77.92 64.97 2.28 7.92 87.28 2.15 0.365
PC 77.92 65.18 2.27 7.86 86.33 2.09 0.371
FC-S 0 77.64 65.44 2.29 7.80 86.44 2.34 0.356
FC-S 50 76.53 65.42 2.31 8.02 87.85 2.07 0.364
FC-S 100 76.52 65.37 2.30 7.71 86.10 2.32 0.370
SEM 1.17 0.24 0.04 0.13 0.74 0.12 0.004
P value 0.99 0.97 0.99 0.96 0.94 0.93 0.77

FC-S (Farm Clean-S) included Chamaecyparis obtusa essential oil at 70%; NC (negative control): distilled water; PC (positive control):
commercial spray solution for eliminating red mite; FC-S 0: FC-S undiluted; FC-S 50: FC-S diluted with 50 times distilled water; FC-S

100: FC-S diluted with 100 times distilled water.

Table 4. Effect of spraying FC-S on blood composition of laying hens

Treatments Albumin AST ALT Cholesterol HDL cholesterol ~ Glucose Protein Neutral fat
(g/dL) (IU/L) U/L) (g/dL) (g/dL) (mg/dL) (gdL) (mg/dL)

NC 2.34 161.79 0.80 158.66 10.71 303.05 7.02 1,814.75
PC 221 142.33 0.72 157.68 9.77 315.30 6.53 1,924.95
FCS 0 230 160.70 0.55 155.08 9.62 314.61 6.63 1,801.015
FC-S 50 231 154.24 0.61 157.17 10.28 319.28 7.20 1,792.33
FC-S 100 234 142.07 0.79 163.45 11.78 345.13 8.59 1,964.86
SEM 0.03 5.18 0.15 9.10 1.10 5.78 0.33 157.26
P value 0.71 0.64 0.98 0.99 0.98 0.22 0.29 0.99

FC-S (Farm Clean-S) included Chamaecyparis obtusa essential oil at 70%; NC (negative control): distilled water; PC (positive control):
commercial spray solution for eliminating red mite; FC-S 0: FC-S undiluted; FC-S 50: FC-S diluted with 50 times distilled water; FC-S

100: FC-S diluted with 100 times distilled water.
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A

e 2237k 2ol 7t Gtk

A2, FC-SE

0| X g &S Table 5
FHAlo A AtE g

15 2] A0 |
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(Flochlay et al., 2017).
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Table 5. Safety test of FC-S spraying on laying hens

T AR ek B 23T g0 niAs 9

After 1% spraying

After 2™ spraying

freatments bsgfeleij;%g a?;ffii;fg After 4h After 1~7 d bsgfeleij;%g a?;ffii;gg After 4 h After 1~14 d
NC i i i i i i i i
PC . . . . . . . .
FCS 0 : : : : : . . -
FC-S 50 . . 1 death (4 d) . . . .
FC-S 100 . . . . : . . .

Safety test confirmed abnormal symptoms (abnormal feed intake and respiration, lethargy, diarrhea and mortality). FC-S (Farm Clean-S)
included Chamaecyparis obtusa essential oil at 70%; NC (negative control): distilled water; PC (positive control): commercial spray solution
for eliminating red mite; FC-S 0: FC-S undiluted; FC-S 50: FC-S diluted with 50 times distilled water; FC-S 100: FC-S diluted with

100 times distilled water.
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