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Control of Suidasia pontifica Oudemans Mites in Chicken Feed

Using Formaldehyde Incorporated with Propionic Acid
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Abstract: Formaldehyde and propionic acid are additives that are often used to control bacteria (e.g.
Salmonella) and moulds in animal feed. In a series of experiments, the effectiveness of formaldehyde
incorporated with propionic acid in controlling the mite Suidasia pontifica (Oudemans mite) was investigated.
Three hundred S. pontifica mite were exposed to those chemicals mixed with chicken feed for 1 and 4 weeks.
Number of mite in chicken feed (untreated control) was 1,022.00 +388.49 and 2,924.00 +1,104.05 individuals
per 200 g of chicken feed after 1 and 4 weeks, respectively. The result showed that chicken feed mixed with
formaldehyde incorporated with propionic acid at the 0.068:0.016% was able to reduce number of mites to
416.0 £74.48 and 388.0 +46.42 individuals per 200 g of chicken feed, respectively. In experiment 2, prevention
of re-infestation of S. pontifica mite on chicken feed was studied. S. pontifica mite was able to re-infest in
untreated chicken feed (26.00 +38.27 individuals) at week 4 meanwhile, S. pontifica was found in chicken feed
mixed with formaldehyde incorporated with propionic acid at the 0.068:0.016% (92.00 +31.58 individuals) and
0.136:0.032% (18.00 +17.74 individuals) on week 7. In a final experiment, chicken feed mixed with the various
ratios of formaldehyde incorporated with propionic acid was flushed through a PVC pipe which had been
artificially contaminated with S. pontifica. The result showed that the number of mites recovered from chicken
feed treated with formaldehyde incorporated with propionic acid at 0.034:0.008, 0.068:0.016 or 0.136:0.032%
(w/w) and flushed through the contaminated pipe line was 592.00 +54.56, 150 +59.28, and 12.00 +24.00/200g,
respectively. All these treatments gave significantly lower (P<0.05) mite counts compared to flushing the pipe
with untreated feed where 2,590 +855.35 mites/200g were found.
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54 Salmonella sp. Tl lunsmesaunisasunuls Suidasia pontifica Oudemans R ngluleq iufinlu
ewnsld  Tunsnaaedd 1 thenvnslinsamesnailafiausunsainsfileingmsn 0.017:0.004; 0.034:0.008;
0.068:0.016 Az 0.136:0.032 ilafifusf Ineniwiin udsannthulaeslls S. pontifica IHANTANLA1MNIAW 300
f1 sieawnald 200 ¥ wudn ugepauals S. pontifica anansoiindtuawlE 1,022.00 38849 6 uag
2,924.00 +1,104.05 Fa muaau vasdaealaduna 1 uaz 4 e muatsu evnslinaunasunan las
soufunsatnsfilefinflsyAunnudinde 0.068:0.016 wefifuslneniviin Huainliiaiuanlsanaamie 416,00
+£74.48 5 ua 388.00 +46.42 fn Aaanunsli 200 niu AuANEL Tunisnaaeii 2 mstleaiuls S. pontifica N
MNane (re-infestation) mmﬂﬂwmmmslmmam”l,ammmumm‘ﬂmwiﬂuﬂ wudnlugeauanEladiminanaa sl
TudaiT 4 fauauieds 2600 +31.58 62 dauemnslinaneiunan ladsaniunsainsiledin §as
0.068:0.016 ua 0.136:0.032 wesifus wulsdiwinane ludlawidl 7 FBunnls 92.00 £38.27 uay 18.00 +17.74
52 uAndy Sravinlfinnsdinvinanedieslsinas uazlunmeaaesd 3 lEthenmslinaumesunasladiouiy
nanlnsiiladin IunﬂaﬁﬁmmmzmmvimiwLEmmmiﬁmmﬁﬂ?zﬂqﬂ[?Tmiﬂw,ﬁ@u%ﬂ,imrwi@ PVC w71 asnnd
13S. pontifica Wn3saAan Enesunaaladiniunsainsilefinuausuawnslisnm 0.034:0.008 wlefifus
(592.00 +54.65 617), 0.068:0.016 Lafidue (150.00 +59.28 Fn) LAz 0.136:0.032 Llafifius (12.00 24.00 i)
LLmﬂﬁh\imn%ﬁﬂwﬂ@ﬂuwﬂéﬂLﬁmsluﬂ;mmumqm (2,590.00 +855.35 £12) eI UHAATYUNNADH

AdAty: Wafunanlas naalwadilatin e wnsld lslulaafiu Suidasia pontifica Oudemans

AU nezienuaziNans NG |s Lardoglyphus  konoi
(Sasa and Asanuma) WU TURARA T 8NN
ladanlngyRfimnudnAysienisiiunanan wite 1w daniinue danudis 4 uanainiils
Tulsaivazat i duAstias Acaridida Ineaniveting  Suidasia  pontifica Oudemans  WuszLNAANE W
Bl nad (family) Acaridae #alslunad® snulsfivin 19399148138 ATULAZANA DU AN TNZLARIN LA
puidenelifunananlulsafunaniiga Tag AuGemeiifisiuanletanudenii
aansaiaBunnuezaeneiufFedamadadlel  wie b lUfuduile  seande nliwds
anuanesfivinzas ledmglaady weasmun uar  qoydsranusen sendauazamuaedlsfianduerlu
sy (2553) senudnladmglaafivludssmelng wy Wil lAmiNe M?@?ﬁm@quuj AeldiAAnaumTuTu
Isviaan 38 10ia 12 aof Thilsdmglulsafiuuazadone anansminliiainald venanniflsanansnidlusauns
MNINEAIINIGEY 23 a4 e lHun AeruariuaiFe feasruFemeliiunanand]
Eriophyidae 1 4%m 29 Acaridae 15 aflm  udnen lulsaiudflusiuauunn ﬂ’]i‘L‘]J’WHZQ’]EJ‘ﬂEI’N
Histiostomidae 1 11in waza9d Glycyphagidae 6 i PIENC LRI m‘lﬁmmuuummmwnmeﬁ@uﬂuuuwu
daufiviedn 13 27n 8 2w dulsdngosensi Toe 2eslsadiy aztlasnaupdnenauuznseenunaiy
wunlsdnglulsafuaiaidpaudndnyliud Acero  den3anlsaiaildn Lemon-scented mite
tulipae (Keifer) Wi_lsl,uﬁ/'mfauLLﬂzﬂizLﬁﬂNﬁ?ﬂuﬁmWﬁ (Department of Agriculture, Fisheries and Forestry,
meﬁﬁﬂﬂ’]iﬁmﬁ'm 13 Tyrophagus communis 2010)
Fan&Zhang Tyrophagus javensis (Oudemans) Islulsaiuviselsfingy  Suidasia pontifica
Tyrophagus ~ robertsonae  Lynch  wulwifanan Lﬂuvl,ﬁ‘ﬁ/ﬁlg‘ﬂﬁ‘xLﬁﬂNﬁIWUNﬁﬂsluﬂi:mﬂiﬂ/]?;l wu'ldlu
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wudﬂﬂﬁmﬁmmmL@?@Lﬁuimlwﬂmmmmﬁ AU
Tineenstanylidndas (Ho and Wu, 2002)
fununnInaneaIsdesiAnl4a1eta 50-80
wesidusf duwelinnsdedndandufesdeingay
fuanensdnduiuls Tnsannzludaidngaud

d“' =3 Y @ 3 4 o &
AEN danaiuBidunaiiuy anann e sdn

Aaaulddaends ananni1sduieuaedana
a A e P P Py g A
qauyiaedsing o 1un nstuidlendes weuuadise

del A % = al 1
BAZNNTUWT A UUTAANANUBIENTRATIAN 111 &NT
ANAUNAY WAZAINSAABINTEY ] B NULNAS
warlsdpgnananlulsafiudniuaimnmuilanvinliug

a a e g \ P g
NARHN1TUL U DT LAZAINA AN NT WD

o

TanAuinainnnIuls (Rees, 1995) tTaqiiuanmng

AnRunumanAtysanias oA Lln LasHANAATEY

o

fmsfusneewsdndia dudadou delfiewns
dnsiuiiannmuabiudleuuddienaidufimie
ananalinudunmesadnd NenueNANINGINIS
dndonanilinanedd i nngvinliianmsuiia nastin
avnadnsllutuds waznadusnen 18 luiiienugd
fin dounsldanaaiiid s Ranansafusznu
blmuﬁm"mf'mﬁﬁwum Ag organic acids acetic,
lactic, propionic, sorbic Wa% benzoic acids (WWANA,
2542)

Auiuasnistlesiuiidnlednglsafiu Tu
dszalnadaldlidnisnuuaninsnislidaiau
AaTINERING NGNEIMUNEBINIT UATLTHNURR
annedndealszauiloymlunisilesiuindnladngles
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LAvENE eI (fungicide) v aiinetinun ¥ il
An9nULYA (preservative) flenmidiadurlszanas 0.004
wasidud avdatlostunisiusluniafuineniag
a1a vireilesiunisuinde lunand 8 nuasanniiu
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n1saanefaluassNgf LAat1959m139 (European
Commission, 2002) Lmﬂ%Lﬁ@ﬂmﬁuumﬂuﬁaﬁm
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saurunaatnsilain Slsdinvinana vasannsBuEL
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0.017:0.004, 0.034:0.008, 0.068:0.016 Ay
0.136:0.032 ilefidudlneninmin nanssds  (Aaw
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28-32 99ANLTATEA ANTUFNRNS 3TN0l 70
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nwuluanmsln 1neds Least Significant Difference
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LUUAIABIAEFNTHANNDTNIAA bIASINALNSTA
Tnwsilatin
el
miwmmummﬂum PANHINNTLB9iu

a

nsnsvaneidaadls fienathudieudelliuvios Fes
Tnelavnslnnauiuansuannasunan lassonny
nsalnsfilefindaruviadaes eniAugzans
warn1danlsaanannyieanidss Tnanisanang
gounsninstuiiougasnistiamnsld 200 niu 7
Harzrlungjszanns 1,000 i ldadluried e 715
AL UEUAUTNANN 3 Tia Arnuee 2 s Tl
a8 Tpehvielain ubaatnlfienslinszaneeein
yiagaalugan 24 $9lus anntiumemsinean
AINTiaa1LAEN tansingalua 2,400 N naw
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Wofunan lamsannunsainsilaiin (Aénaiunis flush
WAANNIINANNAZENATIAANLAEN) NNHWTIaTIENNg
Ywileuls arnfusinevislinanfuaisuay
Wosanad lassuiunsatnsilefin Ariuradn@edll
Vvl ludiesdjuanaadunan 7 9u Aansmaiiy
arnoulann - dlanot Tne 475 queien (subsampling)
wlsFaagnaavnslieaniily 1/8 dou annsuiy
srunulavimuaiafluuazane luamslianam 25
N3 NNTNARES 4 51 AipszvitTademaspnaiindiy
y9a1sudunesuian lagsonnunsalnsilaiin
(5 szauAIuLdndW 0.00:0.00, 0.017:0.004,
0.034:0.008, 0.068:0.016 WAz 0.136:0.032 LiaFid16)
WL measurement over time @4ldisvazinanlunis
naaLuNaINdUnY fausddansi# 1 ndsann
naansaunIziansy 12 fUani dndeyadilild
ArrzfannuulsUsuudaFeudiauaANNLANGNg
aefidudaass1uanlsfinuluamisld Taeds
Least Significant Difference (LSD)
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sauiunsalnsiladiniiusnzanlumssusdanis
Lﬁu‘lﬁu’lm'li S. pontifica

1Bunnslsluanusln a1uau 300 F2 d1unsn
i Bunnuflu 1,022 faseanunsln 200 niu lugas
a1 1 &UaW uazins e 2,924 6 ludag
nan 4 fdand naslinesunan ladsuiunsaing
Wlatnuanemslnlungssdssing Wiealunseis
nadindnoslsunnsneeene T dnAynieadn
Anaduiuaeanafunailagsausunsalnaileding
0.017:0.004 1&g 0.034:0.008 wadidus wudn
fiszeizinan 1 dalawi fiBunndls 612 uaz 484 sl
8191911 200 NFu sNanaL TusnseangarauAN
WSiTIsEAL 0.068:0.016 LAZ  0.136:0.032 LlaFifus
Wud']"La‘Lﬁmﬁ?mmLLmrwiW«]’mmmuau ey
Ffnmnenislntduiean 4 ddadf ansuan
Nafuanladsandunsainsiledin 0.017:0.004
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wasidus Tuadudsls nsamBunallsaaviae 1,140
Fasiaaunsln 200 NFu uANsaNgARILAN (2,924
fie 200 N54) uastilatEuN AN saNNe UG A las
sourunsalnsfledniindu Suana1 runodls
Lme;mmm;mmuQu (ma’mﬁl 1)

Anunisidnyinanauadls S. pontifica luaivng
] P o e [y a a
Tnnuaunasuanbansannunsalnsilatinly
ANLTNTUNLUNZEN
nnsldnsmassuaindsznanlufiqe
Wafunamlamdsandunsatnsilefinlunssudad (Aanu
vy | a ° v o v o .
dindin) sing o Ananliiawauladianiianaanmsln
uansineaeNalddATyn1eantia (P<0.05) szaziaan
ARusneasininasaatuulsluanngln asng
AdadnAtyn19adn (P<0.05) ludaenan 3 dUanef
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control) Bunulsluduanvin 4 aunuiaas
26.00+31.58 57 19IN1IANHILALLNNANUIUNINL
LBz An NN A L 1M9 e W uTL Rss Ay
ANIN LY NE W 0.017:0.004 thas 0.034:0.008
@ o = a' o o rd‘ 1 o
wasidud lein1aiiuanuauludilasiin 4 wuny
#aunssNasNanwslinanneinan laddniunsm
Twslatin 0.068:0.016 WAz 0.136:0.032 LUasidus
WUANTNANWLaa9 s lud U AN 7 Fananalifiiiv
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NARBNNTINANULNLadls (M19799 2)

Anwnisunsnszangaadlsiminanduiiiau
Tuanuzafasarwsiiduss LU A/ L AR
Nafunan lansannunsalnsilaiin
Tuddanfusnuaaanldeunsinuanans
nannasunan laAsaniunsalnsilednlugnsdau
519 ) NAuavanavieade linuduaulsluge
pauAx wazluanmslnuanvaiunai lafsouiunes
Tnslefinfinnnudiadiv 0.068:0.016 wefifus uax
0.136:0.032 twlefifus daufinanudisdiv 0.017:0.004
wlefidus uaz 0.034:0.008 wWasidusd wu'ls 2 uaz 24
§a sy Feanuaulsinuludiansiusnlaifenny
uAnANaeanA uazlsBuiasuauduies 7 aa
sreizinafiEnll vdsanniFusnEThuan 4 ddenst
wudnluamsinfinaunesunan lafsontunsaing
Alafinfinonadindiv 0.136:0.032 wleifus wus
latlenfign A2 30 1 sesnunAeANdiaiug
0.068:0.016 ulasifus wils 78 f daufianadiudiv
0.017:0.004, 0.034:0.008 efifud uavgARILAN
wuls 318, 330 uaz 536 F ANNAIAL URIAINLAL
Sneuflunan 8 dulanst wudn luanmnslilEnas
wosuadladsauiunsalnsfilaiindaonadadiv
0.136:0.032 wefidus wudnualatiesiign fa 108
5 sesaanlunfaadindiv 0.068:0.016 wesidus
WU 612 §2 daufAanuiiudiu 0.034:0008,
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Table 1 Number of Suidasia pontifica Oudemans mite in chicken feed initially spiked with 300 mites
and treated with formaldehyde and propionic acid and stored for 1 week and 4 weeks
Average number of mites found in 200 g. chicken feed
Treatment
Control 0.017:0.004* 0.034:0.008 0.068:0.016 0.136:0.032
1 week after 1/bc bod cd d d
1,022.0 £338.49 612.0 £85.29 484.0 £+63.50 416.0 £74.48" 352.0 £77.01
treatment
4 weeks after R b bed d d
2,924.0 £1104.05 1,140.0 £318.16° 600.0 +52.66 426.0 +67.05° 388.0 +46.42

treatment

" Means in the same row and column followed by the same letter are not significantly different at P < 0.05.

* formaldehyde:propionic acid (% w/w)
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Table 2 Number of S. pontifica mites found in 200 g of initially uninfected chicken feed when stored for

up to 3 months

Time Average number of mites found in 200 g. chicken feed

(week) control 0.017:0.004* 0.034:0.008 0.068:0.016 0.136:0.032
1 0.0" 0.0° 0.0° 0.0° 0.0°
2 0.0° 0.0° 0.0° 0.0° 0.0°
3 0.0 0.0° 0.0° 0.0 0.0°
4 26.0 +31.58" 4.0 +8.00° 10.0 +20.00° 0.0 0.0°
5 648.0 £184.17"" 58.0 +26.43" 64.0 +43.82" 0.0° 0.0°
6 896.0 £291.17" 98.0 +£32.25” 60.0 +37.24" 0.0° 0.0°
7 2,156.0 +798.97" 696.0 +340.60"" 28.0 £325.91™" 92.0 +38.37 18.0 +17.74°
8 7,438.0 £1111.75°  5,092.0 +1248.90  3,160.0 +411.72" 716.0 £207.85™" 304.0 +98.41""
9 8,910.0 £1009.64°  5,888.0+763.12"  3,822.0 +238.88' 994.0 +198.81" 450.0 +68.31™"
10 12,312.0 +863.68° 6,688.0 +435.74""  5826.0 +756.17" 2,722.0 £374.06"" 702.0 £105.20™"
11 14,748.0 £1302.49°  8,040.0 +318.06"  6,590.0 +522.41°" 3,252.0 +454.08" 1,050.0 +148.43"
12 22,814.0 £1482.91°  12,670.0 +£2792.06° 10,580.0 +2264.80°  6,718.0 £+1086.18”"  2,296.0 +283.45"

" Means in the same row and column followed by the same letter are not significantly different at P<0.05

* formaldehyde:propionic acid (% w/w)
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WU 2,780 §a dauiiAdnuidindiu 0.034:0.008,
0.017:0.004 wlefidusd  wazgmarILAN wWuls 5,536,
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Table 3 Number of S. pontifica mites found in 200 g chicken feed following flushing of a mite-infested

processing pipe line with chicken feed containing different concentrations of formaldehyde and

propionic acid

Time Average number of mites found in different concentrations (percent)

(week) Control 0.017:0.004* 0.034:0.008 0.068:0.016 0.136:0.032
1 0.0" 2.0 £23.55° 24.0423.55° 0.0° 0.0°
2 0.0° 30.0 +13.66° 36.0+£29.57° 10.0 +15.14° 0.0°
3 556.0 +158.59™ 364.0 +100.88™ 628.0£116.21" 10.0 +15.14° 6.0 +24.00°
4 536.0 +204.38" 318.0 +87.97" 330.0+77.94™ 78.0 £40.99° 30.0 £10.07°
5 2,590.0 +855.35"  1,294.0 +397.67"™ 592.0+54.65" 150.0 £59.28™ 12.0 £24.00°
6 3,328.0 £561.64"  1,374.0 £381.23"™ 668.0£33.63" 140.0 +33.63" 28.0 +24.87°
7 4,572.0 £505.23%"  2,314.0 +484.09™ 876.0£87.76™" 378.0 £126.72" 90.0 +43.51°
8 5,164.0 +732.88°  3,128.0 +162.78" 1,268.0£128.08"™  612.0 +86.04" 108.0 £27.33°
9 5,742.0 £1122.20°  3,496.0 +277.21" 1,446.0£193.15“™  726.0 £79.30™° 142.0 £30.90™
10 7,396.0 +1420.65°  3,760.0 +365.27°" 1,650.0£219.81"™  950.0 £189.81™ 190.0 £38.85™

11 11,076.0 +1555.69°  6,612.0 +933.51%

12 17,042.0 £2379.52°  8,648.0 +1122.42°

3,608.0368.29"
5,536.0£544.27

ijkim

2,234.0 £190.48 600.0 +45.72"

ik mno

2,780.0 £325.32 766.0 £53.22

"Means in the same column followed by different superscripts are significantly different at P < 0.05

* formaldehyde: propionic acid (% w/w)
a7
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