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'lﬂwWﬁmwaﬂuﬂuwammLm%uwmqmuumumﬂwqmﬁ'\m@hwm Somatic cell count 47U
650,000 cell/ml uaz 922,000 cel/ml AN 1 %ammﬂumm%ﬂﬁqmmﬁu AM-test 14
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Study of antibiotic residue in milk on dairy herd — milk products, to use cassava leaf hay for
dietary supplementation to reduce incidence of bovine mastitis and milk preservation by

Lactoperoxidase system
Abstract

Study on antibiotic residues in the raw milk from individual farm who was in the
member of Aou-Noi dairy Co-operative Prachuapkhirikhan and Chumphon dairy Co-operative
Chumphon as located in the lower middle and the upper south region of Thailand by 285 and
42 farms. There was milk production as 8,400 and 5,987.70 kg/day respectively. The raw milk
samples were collected from milk bulk twice a month for 6 months. We found the positive result
by AM-test in one farm from Chumphon dairy Co-operative and then reconfirm testing by
European four plate test which the result be positive in test agar pH 8. We anticipated them to be
antibiotic group of Tylosin or Erythomycin or Neomycin or Streptomycin. We found the farmer
using Streptomycin for mastitis treatment after our visiting.

Aou-Noi dairy Co-operative was positive result by AM-test for 2 farms. With the
European four plate test was negative in Test agar pH 6, pH 7.2 and pH 8. After reconfirm by
farm visit was found the somatic cell count as 650,000 cell/ml and 922,000 cell/m| respectively
which may be causing the positive result in AM -test.

Study on the raw milk preservation by Lactoperoxidase system, adding NaSCN and
H,0, in the ratio 0:0, 15:10, 100:50 and 150:100 (mg/l). Milk was kept in 30°C and tested in the
hour 0,3,6,9,12 and 15. The percentage of lactic acid, total bacteria count number and coliform
count in ratio 0:0 was not acceptable level in hour 3. While the ratio 15:10, 100:50 and 150:100
was found the percentage of lactic acid be in the acceptable level in hour 15 and total bacteria
count be in the acceptable level in hour 6, 9 and 12 respectively. In the_faf[io_ 15:10, 100:50 was
in the acceptable level at hour 9 and 150:100 was in hour- 12_. At 4°_C with the ra':[io 0:0, the
percentage of lactic acid and total bacteria count number were in the unacceptable in day 1 but
coliform count was in the acceptable level in day.3. We found t_ﬁe percentage of lactic acid, total
bacteria count number and coliform count were in the accep_tablé level in-day 6 when the ratio
as 15:10, 100:50 and 150:100. Boiling the milk at 95,80' and 72 °C for NaSCN and H,0,
breakdown testing in the ratio 15:10 mg/l found NaSCN at 95 °C and 80 °C be significant lower
than 72 °C  (p < 0.05)



J

Study on shelf-life extension for raw milk by lactoperoxidase activity which divided to
2 experimental 1 there were 4 samples as control (raw milk) raw milk with Sodiumthiocyanate
and Hydroxide in the ratio 15:10, 150:100 (mg/l: mgh). Milkk samples was kept in 4 Uc and
determined every 24 hours for 6 days. Expenmental 2 , there was same sample conditions with
the experimental 1 , but the samples was kept in 30 [Jc and determined in hour 0, 3, 6, 9, 12
and 15.

Results obtained from this study, the percentage of lactic acid was higher in the
control. Lt was an unacceptable level on hour 6, meantime at 15:10, 100:50 and 150:100 of
Sodiumthiocyanate : Hydrogen peroxide could slow down the lactic acid increment to be the
acceptable level to hour 12. At storage temperature 4 [lc, lactic acid was in the unacceptable
level on day 4inthe control but with Sodiumthiocyanate
And Hydrogen peroxide at 1 9:10, 100:50 and 150:100 could maintain the acceptable level of
lactic acid until day 6, At storage temperature 30 [c, Total Bacteria Count (TBC) was higher to
the unacceptable level on hour 6 in the control but Sodiumthiocyanate and Hydrogen peroxide
at 15:10, 100:50 and 150:100 could down TBC until 9, At 4 [c the control was in the
unacceptable of TBC on day 5 meanwhile with these treatments could slow TBC down until day
6. |

For the Coliform count (CC)at 30 [lc; it was an unacceptéble level on hr 6 in the
control meantime 15:10, 100:50 and 150:100 of Sodiumthiocyanate : Hydrogen peroxide could
slow down CC in the unacceptable Ievel until hr 9. AT storage temperature 4 [c, CC was in the
unacceptable level on day 4 in the control but with Sodiumthiocyanate and Hydrogen peroxide
at 15:10, 100:50 and 150:100 could maintain the acceptable of CC until day 6. From this study,
there was significant difference on shelf life extension for raw milk at 30 Ucand4 e storage
temperature between the control and milk with Sodiumthiocyanéte : Hydrogen peroxide could in
each ratio _ ' '

Study on the chemical composition, pH and hydocyanic acid (HCN) in cassava
leaves fermented with pineapple peel in ratio 100 : 0 (M, 70: _30 (), 80:40 (), 50: 50 (V)
and 0 : 100 (V) at 15, 21 and 30 days. The results fo-'und that the difference on percentage of
protein (p<0.05) was significantly among treatments.:"T here was highest in the formula | (16.21-

18.80) and the lowest in the formula V(6.06-6.40). Formula Ii, Il and IV from every fermentation



time are 12.34-13.52, 12.98-13.58 and 10.32-11.31 which fermented time has no effect on
protein.

Formula V has pH as 3.42-3.89 which lowest than every formula and fermented time
(p<0.05). The highest pH is 3.93-4.79 as in formula | while I, Nl and IV from every fermented
time as 3.86-4.15, 3.85-4.12 and 3.70-4.11. Pineapple peel may affect to reduce pH in the
silages and the proper ferménted time as 21 days which the PH not too low (4.11-4.15) when
compare with 15 and 30 days (3.70-3.86, 3.99-4.09)

HCN in formula | for every fermented time is 37.45-48.88 mg/kg which less than
I 1hand IV as be 50.23-54.12, 45.36-49.52 and 52.83-56.92 mg/kg. Consideration on only

cassava leaves shows no significant difference on HCN even differently on fermented time.
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2531 9.3% 40.0% 46.7% 0.0% Delvotest-P §
(28/300) (12/30) (84/180) (0/108)
2537 ; : 11.0% MIDA*
(22/200)
2537 y 3.7% 0.31% 0.0% Delvotest-P X
(19/515) (1/323) (0/330) MIDA, HPLC
2539.  2.79% L - " MIDA
(51/1,822)
2541 36.9% 9 42.5% 1.8% KS-9
(74/200) (208/565) (18/1,000)

* MIDA = Microbial Inhibition Disk Assay
** HPLC = Hi_Qh— Performance Liquid Chromatography
fn BIneA . (2542)

dufunmsnulsadinmsniaudenstiiauzannsonlivieeds Ao Tia
o ' o , : , :
naandinfiiug (Intramammary administration) 1y Erythromycin, Tylosin, Spiramycin,

a d : . . .
Florfonical  uazafianidan (Systemic administration) 4 Erythromycin,  Tylosin,



Spiramycin, Ampicillin, Amoxicillin, Sulfadimidine, Penicillin a1 Cloxacillin \flusiu
(@Fd uazAnz, 2543)
ludawrsannsmsaadnsziunisanneaesenliious  azfiaouusnsaiuly

usiazrliaresenlTous A991897U189 Blowey waz Edmondson (1995) lumseh 2

M1l 2 szfunvsanfresenufFousiannsanmadaliluinum 1el¥33 Delvotest

LT sy ALTANNT0RMA3AENETE Delvotest (ppb)
Penicillin 2.4 ’
Ampicillin : 4-5
Cloxacillin 20-25
Tetracycline 200-400
Oxytetracycline ' 200-400
Chlortetracycline 500-1,000
Neomycin 1,000-2,000
Streptomycine r 4,000-6,000
Sulfa compounds 50,000-100,000

Hn : Blowey 8¥ Edmondson (1995)
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1. 9NN Penicilin 1% Penicillin G, V, Ampicillin, Amoxicillin

S 2. #INgN  Aminoglycosides  Wag Aminocyclitois Wi Streptomycin,

Neon.i)./cin,' Kanamycin, Gentamycin

3. 8MNQN Polypeptides 111 Polymyxin B, Colistin

4, Elﬂﬂ’@:u Cephalosporin 111 Cephapirin, Cephalexin, Cejquinome
87NgN Macrolides 4 Erythromycin, Dleandomycin

8NGN Lincosamides 144 Lincomycin

BNQN Tetracyclines

© N o o

BNGN Sulfa
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Erythomycin 458 Neomycin 1158 Streptomycin L:mmma‘mmmu‘lﬂwlwumeuﬁumama‘
a - o ] 2 aa 1 . [
AATIZA HazmnegaumNnLIINERns e Teuslungu Streptomycin Tunnsinunlse
13 Qs =
WUNANaUTe9lATANY

o

TIRUE (2545) W99 ummsmmmmsmmisﬂLmuu@mauluﬂmqmJu ABLADY

A o

AquisuuaznsngIANazile uRn1sninnsifislsagenddaapenBeamanuastiueney fl4s

o o

ﬂfmuﬁﬁLﬂuﬁmlgﬁmﬁfﬁquﬂuﬂns‘?n'ﬁwqLﬂummammylum?ﬁﬁlﬁlﬁﬂm:‘ﬂufﬂfaummm
UfFauslutim

69fe  uazAny (2539) MewhEwmgasnsanAeeniiauslwineduunn
fign A ma‘?muuL*?’v"a'%mmﬂdfﬂuﬂsuﬁmumzammuamm 16.5-19.3% uazAnuianain
mnmﬁ‘mmuwumﬁgmuvmnmm\a‘lﬂ"lumumqu 16.3-16.7% daudmsasasnnalauy
uesinsfuenyfiiuzeananndraniediandng m‘lumquummnmwmmﬂgmu%m
Aziuszezgaen 8.2-0.8%  mslinausitedeundanty 7.0-7.3% A AamAITiaeann
mstmunlafied sz 5.1-6.2% Ialfinnsiufinidadinieamanalau gl
snlfffiouzey 2.94.0% undeunannifninades (adiacent quarters) Tudnsszazinaninem
Tadnusniisniay  25-3.6% fnSaunlafifieindnunlursuloglins s Sinasld
81 2.4-3.1% u,aﬁiﬁﬂﬁﬂﬁ%uzﬁwé’m:mﬁnLﬁquu%‘q@zﬁqlﬁmﬂﬁ%uz@gui’LuLﬁmu'lﬁmu
ndnsinElsadinundniay 0.8-0.9%

Seymour and Jones (1988) Wud1 Cephapirin Wag Penicillin Snavlfidianas .
AnAsendINIsiMuRs T Mg AEN mmuLme\am?mmumsmnmwmmﬂg‘mu”’
Iumuumummmm"l,m‘imﬂmmmmsnmmuuwmnmmwm., iesnmnnisdanifteunita
aziinavinliigiRnsainsfnlsaBinuusniguanas danalifinumensiiaousniulunisldan
UiTausdwiuinensadiuusniauanag (McEwen et al., 1991) mw/{im@ﬁmmfi%ﬂu_ '
msldesmaneunilaadin (est ki) L*W'@mu@um?ﬂuLﬂ”@umﬂﬁ%u:'Luﬁymuauﬁﬂumsfdmu
(Seymour et al., 1988; McEwen et al., 1991, Sischo et al., 1997)
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¥ F 1
u@nmnﬁmwumnmmmamnm@mwm'ﬂu AM-test  lusetinaitunluian
Iquienaehid w1 vhiudiuugein u,avmfaﬂuﬂunammmﬂgmu"mmﬁ
European four plate test ‘lmmmw Test agar pH6, pH 7.2 uax pH 8 LL@:LN@mm&‘ﬁmmN

Tulfiwngy insmsnsEudui bililont i T lutaananditinggm ARDLNITANANS

< tu 3’ E=3 [ .
3.2.3 m‘a‘musnmmuuﬂuTmzlmiwmwmszuu Lactoperoxidase

m?wm'a\mu\m’amﬂu 2 NINAR Tmﬂmﬁ"ﬂmmw1 wamam 4 a\mﬂﬂm L)
muuﬂu(control) muumummu Sodiumthiocyanate (Asia Pacific Specialty Chemical Limited,
AG) uaz Hydrogen peroxide (30% aqueous solution) ludmsdau 156:10, 100:50 uway
150:100 (mg/l mg/l) mmnmmam\m'mumummuﬂu 4 @\WﬂL%@L‘HEI@LﬂUNﬂﬂqi‘Vlﬂﬂ'ﬂWIﬂ
24 %QINGLUUL’J@’W 6 U m?mam‘w 2 ﬂﬁﬂﬂﬂ@\?L‘ﬁuLﬂE}'JﬂUﬂ’lﬁ‘Wﬂ@ﬂ\'}“/l 1 LLE]LﬂUi‘ﬂ‘IE!’]F]Q’ﬂEIN
mumﬂuwammu 30 mﬂ’n&mLﬁnﬂmnumm?wmmlumtmxm 0, 3, 6, 9,12 uaz 15

ﬂﬁ??bﬂi’lw%ﬂ'}'ﬂﬁns‘i

1. Titratable  acidity Lﬁﬂmtﬂ@{v‘ﬁuﬁnm Lactic MNA8989  Fonteh  uasARLe
(2005)

2. MAAMY umfaauvﬁﬁmum (Total bacteria count) %1113 Dilution Faatinglil

Seonadisdugdaus 102107 inewazidely  Petrfim™ 3™ 4iiA acrobic count plate

]
Il

(AMC_ plate) uumm‘mu 35 ﬂx’imm@mﬂmﬂmm 48 me LL@"mﬁ‘m"JW']%umﬂnau
Coliform  Tm&i%9n79  Dilution m@mﬂﬂmﬂfrmmmumum 10%-10° LW’]::L‘]i‘ﬂlu Petrifilm ™
am™ IUA  E.coli Coliform - count plate (EC_ plate) ﬁuﬁgmuqﬁ 35 mmmﬁﬂmﬂumm
48 g - '

3. innstiassifieyalnenig Transformation faya Total Bacteria. Count
uaz Coliform count Lﬁ@lﬁ%mﬁmsnszmmmuﬂnﬁ (Normal Distributions) ~ Tnein1sl
. 10 - Logarithm VI']ﬂ'l?'JLﬂﬁ"]wm'mLLiJﬁ‘ﬂﬁ"Ju (Analysis of Variance) Imﬂlmmumswmm
Completely Randomized Design (CRD) uax LLE‘EIULV]EJUﬂWLaﬂEI(Mean Comparison) 'mﬂ
% Duncan's Multiple Range Test mﬂiﬂmmummsﬂ SAS

Luﬂimwamnn'}mmamw1 WUIERFU (8CN : H,0) 15: 10 ppm °N|,1Ju
ﬂmmmumm Lm:mmﬁ‘m‘nmﬂmmwmumuw 30 asATnEea lHuny 6°nfﬁu<1 Tay

LLUQU"MN@’E]ﬂLﬂWA@\?’dQu zif:ummnu‘lqwammwm mumualum’[mw 0,36, 9 12 uay 15



tgiimmyannw NnITVNNNMIAN ISR .

muﬁmfmﬁﬂﬂﬁuﬁ'qmmﬁ 72, 80 uaz 95 evmaleailuem 5 W s liSuwiifuassy
i”nm’l%ﬁqzwqﬁ 4 asimaden Fudeyaluiud 3,4, 5 uay 6

mMsnszisaed e Tnenisuieanansazans Thiocyanate  Audindis 5000 ppm
Titlaonadisdiu 200 ppm mnfuw"ﬁmsﬁ@ma‘lﬁﬁmmﬁiw’u’utﬂu 150, 100, 50, 30, 20, 10, 9, 8,
7,654,832 1,0 ppm snazneulisiiulnedia 20% Trichloroacetic acid waznsasdae
NITANENTAY Whatman®  Luaf 40 ﬁﬁdquﬁlaffmFi']m?@mnﬁuummuﬁ%'ﬂm Cosby uae
Sumner (1945) ﬁﬂqmmf;ﬂﬁ'u 460 WhuAs 91 Linear dynamic range "Lfoimum:fmsmm

Thiocyanate Aa 1Fu1tuees Thiocyanate = A sgaNAUUAIdRlE x 1750 Traflpn? =
0.9799

-

AI d’l < 4 A . n‘ a

NNNANTANIINARNTUTaafdus  Lactic acid MUl 30 89

o ' a./ dl 1 nl [ %4 0" = d‘q

waeawudnludalned 0 ey 3 SUINMNARDIAMAN LU AL RN

Sodiumthiocyanate LAY Hydrogen peroxide ﬁﬁma‘ﬁmuwﬂo, 100:50 waz 150:100

WeRdusl  Lactic acid 1ufiAnuuandnefimsass urtludalaed 6, 9, 12 uay 15

szwdwdanenesmuaniudamdoui 1510, 100:50 way 150:100 Hpanauansinafuesned
WAy Ban1eadia

3199 3 wasilafidugd Lactic acid @i 30 BIANTRIT A

Time/ratios Ratio of Sodiumthiocyanate : Hydrogen peroxide
Hr Control 1510 100:50 150:100
0 0.19° _ 0.18° 0.18° 0.19°
3 0.20° 0.19° 0.19° 0.19°
6 0.23° 0.19° 0.19° 0.20°
9 0.25° 0.20° 0.20° ©0.20°
12 0.26° 0.21° 0.21° 0.21°
15 0.31° 0° 021° . 0.21°

WA a, b, ¢ uazd Lﬂu'é"nmu,ﬁ@gmmmmﬁﬂmﬁﬂummmnt;iwmmﬁf?l (P<0.01) M
WY

Haddadin uazmAtuz (1996) FIENIUINMINUNA LGN Sodiumthiocyanate  uax

Hydrogen peroxide luszdusings Ae 15:10 thlufusnuifgnugfl 30 ewmma@aanydn

1 <) Ql l;’ ar uI/ 4:1 1 | Y !
AeeuflunsaisduReadniieevdedalued 6 FernaflunsnluBmasaseunulianng

84736
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eanuiingnsruaunsadslEudsandalned 3 flesanil Lactic acid a9t 066 wafius
aziiulfdnszuy Lactoperoxidase mmmﬂum microorganism §iun 9 - 12 ‘ﬁ"ﬁm %x‘i
Lﬂum@ammmmuuﬁnm

Fonteh uszmtuz (2005) 1HnnsAnmmaassseuy Lactoperoxidase  lutinuy
Aulnen1aifin Sodiumthiocyanate was Hydrogen peroxide ﬁfé"mmmuﬁm"] fan 0:0,
710, 10:10 uar 20:20 ~ppm ufafinasmagey Titratable acidity mmunwm
(Uszarns 21 — 23 BNANTALTE) wmﬁmmmdqu 20:20 ppm  @INNTDTEABNNSLRY
weRdwd Lactic acid 1Huutle 12 dalug

1umummms‘ﬁnmLﬁuﬁqaﬂﬁaﬁﬁuuﬁuiwﬂmmu 4 @QﬂﬂL‘ﬁ@LsﬂﬂﬂW‘U’J’]

9

wlofidus Lactic acid 'w@nmnu 4 psraadeg iy 0,1, 2 A% 3 5% udwﬁamam
mmunmmwﬁquw 15:10, 100:50 waz 150:100  INTAouuansefumieass Tudauanq

=

Fufl 4, 5 uaz 6 wummmammmmnuammquuw 15:10, 100:50 uaz 150:100 &
mquumnmqnuﬂmmuﬂmﬂmmmnm %ammamnum?wma@wm Haddadin uazansz
(1996) wudn@ 4 mmLsmLsnmmmLﬂunsmmmumuw‘lmm Sodlumthlocyanate Uay

Hydrogen peroxide Lﬂ@mﬂmﬂaﬂuuﬂmlwﬁqaLf;m 4 LLaszmuLanu@ﬂ“LwJ"uw 6

3NN 4 ugnalefifud Lactc acid 5 4 AR

Time/ratios "+ Ratio of Sodiumthiocyanate ; Hydrogen peroxide
day Control 15:10 100:50. 150:100
0 0.19° 0.19° 0.19° ©0.20°
1 0.20° 0.20° 0.20° - . 020°
2 0.21° 0.20° 0.20° - 0.20°
3 0.21° 0.20° 0.20% . 0.20°
4 0.23° 0.21° 0.21° 021
5 0.25° 021° 021° .. - . o2
6 0.26° 022°  o2® 021°

MN'IEIL‘WI a b, c uard LﬂuﬂﬂmLW’ﬂLLﬂﬂGﬂq?LiﬁﬂUmEl‘i_lﬂ'J"INLLlﬂﬂﬂN'Vﬂ\‘mmﬂ(P<001) AU

LUAUDY
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MW 5 UAAIIWI Total Bacteria Count 1 30 B9FATATEE (CFU/mI)

_Timef/ratios Ratio of Sodiumthiocyanate : Hydrogen peroxide
Hr Control 15:10 100:50 150:100 .
0 3.3x10" 3.0x10" ° 2.0 x10% 13x10° ¢
3 43x10% 8.3x10"° 3.0x10°° 2.0x10° ¢
6 7.2 x10™ 2.2x10°° 45x10"¢ 6.3x10° ¢
9 34 x10% 6.7 x10° ° 7.7x10"° 23x10* ¢
12 16 x10® 17x10"° 19x10° 39 x10"
15 1.8 x10% 71x10"° 59 x10° © 55x10° ¢

WNEWR a, b, ¢ uazd Lﬂuénmﬁ'mmmmmﬁﬂmﬁﬂumqmmnﬁhawaﬁﬁ (P< 0.01) Ay
WY

NNRANIANENEINsaRslEn Total Bacteria Count Wamvmu 30 avAtades 11 -
Sl 0 wmwmwmwmammnmnmmﬂdm 16:10 HarmusnsiriuetiviitadAomi

ADG LL@.,,Nm’mumnmmu@m@uuﬂmm&lmmm 'é”mmmuw 100:50 WAz 150:100 Tudau

t
Y

Pl 3, 6 9 12 uazis szudwﬁqwmmmmuﬁunnﬁmmmuﬁmmumnﬁhaﬁu@ﬂqqﬁ
Vedndnfonein

NTENINNHATUAZANNTDT (2548) i’m\‘i’m'ﬁﬁiﬁ‘mm Total Bacteria Count
mnfm 600,000 CFU / mi u,ammﬂmmwmuumulummmmmu‘lmlnns:mummam
Yy ANUANISNAREY Total Bacteria Count i 30 feNmmm&mﬂwmﬁaqmﬂmmmu
'Lumfmw 6 umwm Total Bacteria Count iy 7.2 x10° CFU/ ml mulﬁ‘mmzﬁ\i
ndrmsguAtldanansoaansulunssuaunsuantiunls Turnusidmnsdan 15 10 fa
Lﬂu@mmmumammmmﬂum‘lulmﬁmmz.nunmmmg'm‘lmanimw 9 deldiaiy
6.7x10° CFU/ml ,

@ﬁnmamsﬁnmmmmmﬂ‘lmq Total  Bacteria Count ‘nfamunu 30 a9An
lIaTed mumuw1 e 6 szmwmmmammumﬁué’mmdquw 15:10, 100:50 WAz
150:100 ummuﬂnmanuﬂmwuﬂmﬂmmmmnm_ LL@“"VI@DJ‘W’]N 4 ANTATuA
wmqmwmammumummu Total Bacteria Count m’mu 63><1O CFU/ ml m”l,ummm
-ﬂfamumnsvmummam‘lmimuw 5 'Lummvwammmu 1510 snsodusaRunn Total

Bacteria Count 5 4 argaEsalfum 6 S
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NN 6 USRS Total Bacteria Countf 4 esrTaiFe (CFU/ml)

Time/ratios Ratio of Sodiumthiocyanate : Hydrogen peroxide

Day Control 15:10 100:50 150:100

0 4.2 x10° ° 2.7 x10° ° 20x10% ° 2.0x10% °
1 5.0 x10* 4.8 x10° ° 4.3 x10% ° - 20x10° ¢
2 5.5 x10* ® 5.5x10° ° 50 x10° ° 4.8 x10° °
3 6.0 x10* 2.7x10° ® 23 x10% ° 1.2 x10° °
4 9.1 x10* ° 4.0 x10°° 4.0 x10° ° 2.6 x10° °©
5 6.3 x10° ° 6.1 x10° ° 56 x10° ° 4.2 x10°
6 2.4 x10° ® 9.0 x10°"° 7.4x10° ° 6.4 x10° °

W a, b, ¢ wazd Lﬂuﬁ'ﬁmﬁiﬂmenmﬂ?ﬂmﬁﬂummLmnﬁhqmmﬁﬁ (P<0.01) M

WiILAY
Gregory uazAmMy (1989) ldnnisAnwisey Lactoperoxidase 13 2 sin]
Tunnssud Listeria -monocytogenes wuafiFaunsuusn was Aerobic Bacteria Tutinuuiy
Imm:umwmmu Sodiumthiocyanate 1ax Hydrogen peroxide szuuﬁa@wmamlﬁmﬁm
Hydrogen - peroxide mefamqmm LL@:RW]ﬂammmmﬂumuumuwiuLmums‘lm 71
ms‘mamw@mmunu Aad 5,10, 20 uax 30 AFIRITA asunanismaaasléion
YUY Lactoperoxidase Aiflalss @nEnngeqn Ae Lactoperoxidase Mifimannntsidy
Sodiumthiocyanate way Hydrogen peroxide %’wzmmmﬁmﬂ Listeria  monocytogenes
wUARBELATNLIN uas Aerobic Bacteria mwuﬂ‘lﬂnammmw 5 B9ANIATUEAINIT0
ET\a‘lr?iu'mm 73 — 98 dalug (45 %) anued 10 AT Faaansa i lEuny 22
- 32 dalus ludowd 20 mmLsmmmmms‘nﬂum‘lmmu 89 dalue uasdl 30 a9AN
I eganansadug 2.8 alug

a

'@'mNamsﬁnmmmmmﬂiﬁid'\ Coliform Count ignmaR 30 essniaades
wmqsvmwﬁqmﬂmﬂfmmunuammmuw 15:10, 100:50 uae 150:100 Tufalyed 0. 3, 6,
9, 12 usz 15 umqmuﬂnmqnu@mauuﬂmmymmmnm ludouresdoliued 0 uar 3
sendiedhdond 1510 fushandaud 100:50" uaz 150:100  flavmuansineuatingg
ﬁ’ﬂﬁqﬁ’zy‘éqmmﬁﬁ WuiSRsdauR 100:50 uas 150:100 #Bww  Coliform  Count

Wil <2.00 (Non detection) u‘%@i‘lﬁwuﬁﬂmnmsmm@ﬂ’u
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MW 7 ARSI Coliform Count 7 30 esAwIaEEs (CFU/MI)

Time/ratios Ratio of Sodiumthiocyanate : Hydrogen peroxide
Hr Control 15:10 100:50 150:100
0 © 12x10°® 5.0 x10% ® <200 ° <200 °
3 1.8x10° ° 1.3x10° ® <200 ° <200 °
6 1.4 x10" ® 5.1 x10° ° 5.8 x10° °© 2.3x10° °
9 1.8x10° ° 83x10°® 2.4 x10°° 3.0x10° °©
12 30x10°° 1.5x10"° 5.5 %10 ° 1.4 x10° ©
15 24x10"® 20x10°° 7.7x10'° 15x10°

WHRILWE @, b, ¢ WAz d Lﬂufé”n‘l:mﬁmmmmmﬁﬂuLﬁﬂummumnrﬂ'wmmﬁﬁ (P<0.01) AN
HUIUBU

NISNIWUNBATNLANNTIE  (2540) 5989497 Coliform Count = ¥1nn91 10,000
CFU/ ml LLammﬂmmwu'muﬂu"l,ummmﬂﬂmu‘lmlunsvmun%‘smmmuu AMMNNINITNAKIDY
Coliform Count % 30 DIANTALT A mwmammmuh‘m‘fmw 6 Haau Coliform Count
Wiy 14X1O CFU/ mi mmﬁ‘mm Coliform Count mnfmmm'ﬁﬁm\ﬂummmﬂ@mﬂu
nszmuma‘mﬂmmuulm Iummvmmmmuw 10 b‘NLﬂu?vﬂummmmmmﬂummimmﬁmm

Coliform Count 134'11amumqmmsg']u‘lmmmimw 9 INMINARAN

Y
o =4

Adamson LA Carlsson (1981) 18919152111 Lactoperoxidase @ unsagiugial
Eschenchla coli, Streptococcus mutans, Streptococcus salivai 1WAz Streptococcus sanguis
NNUZT3e1199  Hydrogen  peroxide ’I,uamwmmmﬂu,axqm‘nqﬁﬁm uenanmsdudaie
ﬁanmq‘lﬁuﬁfsiﬁwudﬂﬁqﬁm?murn]mmf.i:ﬁmmmmi@miﬁﬁmmmwzuu Lactoperoxidase Ay
aunsoiaeide Escherichia coli i ’Lummwﬁﬁfqﬁmq'ﬁﬁh (Uszunou 4-8 avAnaaides)

Eyassu uWazAtue (2004) . MansAnmnnisldssiy Lactoperoxidase  unseiuisis

]
1 ¥

dy. aa o os’ o & : [ e’drl d ]
FIRUUANLTEN n@IﬁLﬂﬂT?ﬂiuuﬁuNLszwuﬁ - . Saanen HAZHUTWULNBAY  R9NNITNARBINLIIN
91
i.,uuumu'wnﬂumrnﬂ Escherichia coI/ L/stena monocytogenes WA Brucella melitensis
w@munu 30 ?J\‘lﬂ’]l.‘lim"]l'r’_lﬂ L‘i.]‘ul,')ﬂ’l 6 °11’JI§N luu'muuwvm 2 wuﬁ”lm uanmnm:‘ﬂum
&
LLmENW‘U'Mﬁ‘z‘LJU Lactoperoxidase mmmmmmm@ Staphylococcus aureus LAY

¥ 1 74
Escherichia coll - Wrinuumevia 2 Wgl¥aehailvseAvEanm



22

@WﬂNﬂﬂ’l?ﬁﬂiﬂﬂﬂqﬂ’]Tﬂﬂ?ﬂ‘lﬂ’J’] Coliform  Count ‘V]’Elﬂd‘lﬂﬂll 4 mmwmmmwum
14

sl 1 e 6 umqammmmmmunn@mmmuw 15:10, 100:50 usz 150:100 Aoy
uansinaiuatnivadnAn Smnads mmwmammuqumus*nm‘lc’%ilﬂm 4 iy Tudou
=8

T 1510 GadussiuignanunsndudnBunn Coliform Count 1&uufla 6 Suaeq
MINARDY

M99 8 WAAAIUIN Coliform Count 9 4 sy (CFU/mi)

Time/ratios Ratio of Sodiumthiocyanate : Hydrogen peroxide
Day Control 15:10 100:50 150:100
0 1.9x10° ® <20° <20 ° <20°
1 Co2magt e <20° <20° <20°
2 3.3x10° ° A L <20° <20°
3 43x10° ® 220 % /) 20 & <20°
4 7.0x10° <20° <20° <20°
5 1.0x10" ® <20° <20° - <20°
6 1.5x10"° <20° <20° <20 °

WL a, b, ¢ uard Lﬂuﬁnm[ﬁ@Lmmmmﬁﬂmﬂﬂum'mumnﬁhqmmaﬁ (P<0.01)

ATHLUIURY

HAMINARaLT 2

1317 Thiocyanate 1uﬁtmuauﬁl‘uﬁuﬁmwhﬁu 288 ppm  iladiy Thiocyanate
Bued 15 ppm - wugniiiune Thiocyanate i amly 17.42 ppm L:J@‘mew’é@u‘w
Al 72,80 uay 95 BNANTALT eI Lﬂumm 5 W LL@"LﬂUi‘m&r’ﬂfJVI’ﬂm‘MﬂN 30 uaz 4
NANTIATEE WU Bunny Thlocyanate mammmmvﬂmmwqufumnsmw‘lmﬁua”
LildSumanaban waranaI N RInIaRe T Riagey Tatwudn Control n'u'anmnuw
72 &C ‘luumqmmnmqnummnm umvumnmqnuammm 80 3C uax 95 &C
mzmmwnm 72 $3C fu 80 GC uaz 80 SC fu 95 &¢ Tifanauansitefiumieads
mnams‘wmamﬂu‘lﬂ’mwﬂmamenummnmnm‘lqw@mmu 30 uaz 4 avANTAITeg

U

MeasiBeALan AR 7 Uaz 8
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1390 9 uamluIns Thiocyanate Tutinmadiia Thiocyanate uazléifuniubentigumnd

warefled uazfusnuiignmnd 30 ssraadog

Folusd ' 154104 Thiocyanate (ppm)
Control 72 &C 80 <C 95 3C
1 | 6.046° 5.968% 5.836 " 5.696°
3 5.915° 5.784% 5.451 5.399°
6 5.714° 5.548%° 5.136 5.084°
9 5.495° 5.285% 4,035 4.226°
12 5.303° 4.655% 4.148" 3.579°
15 5.206° 4.113% 3.780"° 3.483°
A319R 10 uamerBunog Thiocyanate - Tutiuufiisia Thiocyanate  wazlifumanabeud
aoaiinnginefled uasfiuinnBfignivndl 4 ssrisaiua
S 131104 Thiocyanate (ppm)
Control 72 &C 80 &C 95 &C
3 6.493° 5.880* 5.530"° 5.408°
4 6.256° 5.644% 5.329"° 5.215°
5 5:854° 5.565° 4.979" 4.060°
6 5.688° 5.285% 3.763°

4.840"°

Codex AlimentariusCommiission (1991) $1e9 ka8 uLLATEE U uLEL

. . Ay 1 as ), 7 = =1 o a 4 = H
WINICUU Lactoperoxidase JUBLNUY Species QL Strains mmfiaumﬂiumumummq

waneTin sEUL Lactoperoxidase  @NAsRSLER Mesophilic Bacteria waztUATSaunsy

AUUNGA LU Pseudomonadesias Escherichia  coli IEAnduuafGe Species uaz

‘Strains %u"]
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325 nsAnwesflszneuniaas AAMITunsa - gng lalaslaeniin uaz
'ammmuwmmvamm’lwudﬂﬂ wawunswnmﬂa@nauﬂssmmmmm
15, 21 uaz 30 U

aLﬂﬁ"]“’WNﬂﬂﬁ""ﬂm_m’NLﬂNIﬂﬂQﬁ Proximate analysis (AOAC, 1990) L
pH Tmﬂhm?m pH meter (METTLER TOLEDO su MP120) AMu38n199849 umrquﬁ (2544)
Uazms9n HCN 1aeds Alkaline Titration Method (enqunad, 2523) Tlududidengomn
siuaandulesnlusmsgay 100:0 (1), 70:30 (1), 60:40 (Il), 50:50 (IV) uaz 0:100 (v)
ﬁsxﬂmmmwﬁn 15, 21 way 30 54 "3Lﬂmw’mm'muﬂmmuimalﬁLmums'ﬂmaéqu:uu 5x3
Factorial on CRD #aaTusungu Statistical Analysis System (SAS, 1982)

mnm?ﬁnmwmqn.l@muﬁ'iﬂmulwma"mmmmmumnmanu (0<0.05) Ine
zwmfl I ummnq'mnfam (16.21-18.80) Lm.,ﬂmsw \% ummmm (6.06-6.40) Lﬁmmn@,mﬁ
I dulududalonse uazqmsd v \hulfendudssmflesetiauien dauiusn (2547)
newhdulzsaillsfin 4.4 wWefifud laty 1.5 wefigus dely 81 wefifus
wufigasdl 11, 11 uaz v sawnsztzna memindulefifuiilsiui 12341352 12.08.
13.58 uaz 10.32-11.31 Imﬂﬁs“ﬂmmmwﬁ’n‘lﬁﬁu@ﬁimﬂ@ﬁ%uﬁﬁﬂsﬁu

A1 pH wmmmw V fAuviady 3.42-3.89 mummmqmamﬂuwns‘:mmm
N19main (p<0. 05) u.amm*n | fFn pH mmmummqnu 3.93-4.79 ﬂlmmamw I, 1
Wz IV rsmnszaziaainismindAn pH windy 3.86-4.15, 3.85.4 12 W8T 3.70-4.11 4
mmmﬂmﬂmqLﬂafana“uﬂva‘m::umawﬂuwmmmwunum PH  8ARY LAYTZUZIAINIT

o

uunmmluwuaqﬂvummunmﬂa@nﬁuﬂzmimmmﬂmmzﬁqu (amﬁi I, 1 waziv) 7 7

mmmuﬂfmztﬂu 21 4 ilasaniian pH sty (4.11-4.15) m@mmunuﬁqmmw 15

vdd

AT 30 94 (3 70 3.86, 3.99- 4.09) Gnmmm:rm LASAIUY (2545) mmﬂudﬁwwunwu@mmwﬁ
Aastiein pH aglugas 4.00 - 4.50

_éﬁﬁ?uLﬂﬂ:ﬁ%uﬁlmﬁuwudﬁlu'luﬁ'uﬁﬂﬂwﬁ’wﬁnLﬁm@si'mﬁm (am*‘?’f ) Tuwn
“If';l\'iﬁ‘::‘élu’:lﬁ’]ﬂ’l.‘j‘ﬁﬁ'ﬂﬁﬁ’]ﬂs‘iﬂﬂﬁ@ﬁﬁ%ﬁ’]ﬁﬂ 4.47-5.32 LLa"ummLmnmqnuwnmm"lun
srEzsnemin (p<0.05) aniuluszazinanmmsnd 30 54 w”l,mmnmanumm i)
am‘ﬁ I uaz ImﬂlumwmmmLﬂ@mum’huu@”aﬂa\im'm@mmmummmmﬂa“uﬂ 3l
ity mmzwLﬂm‘mummm%ymvmﬁyummmmmuwqu{uﬂmmmnﬁuﬂvm

491 HCN wmﬂu’tuuumﬂwawunmemiwﬁm (Qmw N lunndas

suznaINIuIndAwatY 37.45-48.88  mgikg ﬁaﬁﬁﬁﬁ@ﬂﬁqmLﬁmﬁauﬁunnqm
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uzhignsh 11, 11 uaz IV lunnszezianisminddviafy 50.23-54.12, 45.36-49 52
Waz 52.83-56.92 mg/kg laelignsi Iv HA1geqa eRansaianizluiudnlenss
winifigvednaieanudnszazioainismind 15, 21 uaz 30 84 laifinain1éf HoN

WANFANAUNINAT R
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4. ahdsrenanisidauazdansel

4.1 ﬁnmmsmnﬁqammmﬂﬁ%quz’luﬁwumea"mw'l%uiu'?fwi'mquws

oy

TR (2545) wmﬁ@ummimmmmsmm‘ia‘mmumnmﬂuﬁqaqmdu ABLABY

q

ﬂuﬁﬂuLLW’ﬂﬁ‘ﬂ{]’]ﬂﬁJ@"N’ﬂU[ﬂﬂ’]i‘ﬂéﬂ’]?Lﬂﬂt?ﬂﬂﬂﬂ"ﬂ"ﬁ%‘iLﬁl’ﬂ‘l&ﬂ\‘mqﬂNLLﬂ UL RN

9

o o/

mﬁuﬂ%’]Lﬂuél’mi%mﬂﬁ%uﬂumss*mem"i?qLﬂummmmﬂnﬂumsﬁﬂﬁlﬁﬂmiﬂutﬂ@ummm

UiTaugluinu

8998 uazAny (2539) MemhemgresnandentiFusluiuiuann
fan A m:;‘smuumemmﬂn@umumuumzﬂvmmmmm 16.5-19.3% uazmulnnann
mnma‘mmuummﬂgmu:mnmqm'lﬂlumumw 16.3-16.7% diuaunsasasnfalauy
ueaiinsfusnfianzeanainsreniednndiung m’mmm@wumsmnmwmmﬂgmuvuu
awiusztzvenen 8.2-9.8% - nmslmaundadeundniy 7.2-7.3% ANASNAIALTBIaNN
mdtaunlafiegluszesingng 5.1 -6.2% ”lu‘lmmmmuwnm@mmeumﬂiﬂummm’m
eUTuzey 2.9-4.0% uasieumaindndnaies (adjacent quarters) Tugaeszezinaninim
Tsmdmandnfisniay  2.53.8% ﬁﬁmﬁmuuim%ﬁqﬁqL"ﬁquqluwﬂs‘uimﬂ‘laiwmuﬂi:fﬁmﬁ%
M 2.431% Lmﬂ%mﬂﬁ%u:ﬁw%szﬂzw”nlﬁ'\uﬁw:ﬁﬂﬁmﬂ@%umgj'lwﬁ’nuu"lfﬁmu
ndamsnnlsadinusdney 0.8.0.9%

Seymour and Jones (1988) WU Cephapirin uay Penicillin fnanlfiianis
mnm\amqmunmma‘muum"ﬂ”vmmm m‘umLLmWNm:rm‘uﬂumsmnmwmmﬂgmuv
lumuuﬂummsnm‘lm‘fmﬂmmﬂmmmmumnnmanwmv Blesnannssnnsiaunia
muwawﬂmumm?mm?mmimLmummauamm denalinumsnsTaomsnihilunnslden
- UfFuedmiusnenlsaduusniauana (McEwen et al, 1991)  saueanafianusasiy
- msgemagernilasdy (test kid) LW@ﬂfmﬂum?ﬂutﬂfaumﬂgmuﬂumummun@ummauu
' (Seymour etal., 1988; McEwen et al. » 1991; Sischo et al., 1997)

AsPn  ustanmn (2539) nmmmswﬂmum?mnmwmmﬂgmu:maoﬁms
| .ﬂﬂﬂ’r]‘iJﬂ’]i‘El\TEI\‘mﬁﬁ‘LLU\‘iEI'J‘II?NLL‘LIﬂ'ﬂL?El@:ﬁml'ﬂﬂﬁﬂﬂ‘n@”m%ﬂﬂlui‘ ziuAudndiufiinnndy
STAUANGA (detection [imit 1e9enUTouzusiaztiia muummnmwmmﬂgmuﬂu

IEE m‘nu@amlu‘lummmmq%ﬂu‘lﬂwu m@m@ g mmmmnma‘lummnmwmm
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NARAL AM-test Lﬁmmmnms‘ﬁ?mmﬁ’l,uﬁ”muﬁGﬂndq Natural inhibitors (5998 wazAne,

2538 ; Kang et al., 2005)
luan'lwn'mﬁymiﬂummanmnsmavd']?‘u’lufiiawi’mquwa‘ﬁnﬂsi%luﬁuz%qﬂ:uz‘i’q

m?*u’!,ummwmuLﬁamursmismﬁmuﬁnmu didossns uazpnue (2549) e ldly

dudrtzudsuiaiivenmswilann 5 By Thiocynate utiua v findu Toed Thiocyanate

L4
! o

\uanshdAtyslaszuy Lactoperoxidase w“lﬂun']sm@muua"ﬂum awist uariidiudndty
Wliingiifinsnireslsmdunsniauanas
Ala . a o aam
ﬂ’}ﬁ‘ﬁl’mLL‘LlﬂVlLi‘il‘ll’ﬂ\‘lﬁ‘zuu Lactoperoxidase mm‘[mﬂma‘mﬂgnsmmm Hydrogen
peroxide Uz Thiocyanate 1meidl Lactoperoxidase lusaianisasagng Hypothiocyanate 4

<31

. 2 %
uanswdnlunsfiiuuuaiBady anguFeesssuy Lactoperoxidase  Aan1ssius

q

s o

. Ao daa a aca W .
metabolism ‘IJ?NLL'LIﬂVILs‘tmu‘ﬁfafr‘m\nﬂmmnﬂﬂn?m oxidation U89 Hypothiocyanate (Karen et

al,, 1998)

[~ v & Py o .
4.2 msmmnmmuumu‘imﬂmsmmwmizuu Lactoperoxidase

ms¥nma nm']wmumuim.,mwmﬂumLﬂuﬂ@@ﬂwmﬂmlumimﬂnmqwmuu
Al LummnLm:rmmmqwuw@ﬂuﬂqinﬂ@ﬂnﬂuﬁ?uuquuuqnmm“lfnawavm'flunnﬂuﬁmm
uazinmmsnadaulvgy lifssuuinannuduinngy saiimeug AL Ao 5
@uﬁé"uimuﬁu‘lﬂﬁ’ﬁmmuuﬂs‘ﬂl ynlfualumsmudanuiuhuasssunsnemamiugy

k4
sednnsruddlifilssAvinmiasf syt uiaaty TaqaifinsAunsnluinmdl sl

ada ) . = = < o o a o a Yy 2
_ BITNTBIVILIENIT Lactoperoxidase fmmmmﬂmfmqmimmnmmuumqumﬂgwm‘lm

Eyassu uazmmue  (2005) - ﬂﬂmudﬂwuummﬂszmﬂﬁﬁ%‘ﬁﬁmmmﬂmjwﬁqﬂm:ﬁﬁﬁ
< X o . Y o) =) e < o o =
ANAIERIRNEUNIZLIL Lactoperoxidase s lfiflunisidemitanisifusnmiinuasy

Karen uazaoiy (1998) lamuunnedn Lactoperoxidase  Aetyshuafaviaus

Lilddlys immunoglobulin mm\ﬂulmﬂmmLﬂu1°nuuuwmwlum?ﬂmnu@aumﬂ nuléluans

ﬂmummn exocrine gland mma“msnmmanmauu L‘ﬁummﬂ u'wn bronchial nasal, WAz

intestinal secretion 714 menuiuu’mufﬂuﬂ'mJL‘ﬂmlu“ll'EN LaotoperOX|dase 'aﬂﬂs‘..,mzu 0.03

: <&
" NSN/@Amg 114%3“&'“‘1/1@@@‘11@\3%341@34’104 Lactoperoxidase Iﬁl’m’]ﬂLLﬁl@“’LWN“ﬂu‘ﬂEﬂ\??’JﬂLﬁ"J'ﬁ@\‘i

AABA 4 - 554 A uFUnsnnIsTine ey Lactoperoxidase ﬁuﬁ@aﬁﬁqquéquﬁu Hydrogen
peroxide  uAz Thiocyanate 4 Lactoperoxidase azanslaseainaufuss L Bnuuunt Besiy

S99NTRIAEENG192IY Lactoperoxidase 11 Hydrogen peroxide Waz Thiocyanate nsvaneia|
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AUSTINTNR Lleianuuasdnd nsfuuuai Seeesy Lactoperoxidase  \AnlpeIN1sna
ﬂﬁﬁ?‘ﬁ’]‘ﬂm Hydrogen peroxide way Thiocyanate Imgid] Lactoperoxidase Lusa139n15851985
Hypothiocyanate %ﬁLﬂuﬂﬂmﬁnluﬂﬁ?ﬁﬁuLLUﬂﬁG‘ﬂL‘TJu @mmuﬂﬁmm@:nu Lactoperoxidase
=] o o’/’ . aa dldda < a oo . .
AANITEILLIY metabolism mmunmmmwumqummnﬂgm‘m oxidation 284
Hypothiocyanate

FAO (2005) 1lfimsfusesinssuy  Lactoperoxidase Minanllsyansnnlunisia
mﬂmsmmnmummﬂuluﬂs"mﬁmmwmmmmmuﬂ \AsEgTiA Lmvma‘ﬂgumwm‘lumum
1°nfaﬂnmmm'mmw,wmnmﬂmmwmuumu"lm msldissin Lactoperoxidase  luftuiineals)
ugﬂnmm@uhmew'alummmqumuunLW@“I‘MLtuhfiﬁmmamﬁ’muauﬁm'}mxmmm:
Usamsie Fanislissun  Lactoperoxidase e1vzih@nmimamiislunistawdeinsmansiunis
S - 09, = b v ¥ d” (3 [~1 d' a9 a
ﬂmmt;ma‘mmnmmumulumqmmw"ln'lmmu‘uutmumsmmmLﬂumumuvgu’l,ummangq

a

Haddadin uazane (1996) iﬁmmfi’]ﬁy’mmuﬁlﬁu Sodiumthiocyanate uaz
Hydrogen peroxide luszduisngn Ae 16:10 Wlifusnnlifanmgll 30 esigaies wud
Treulunsaiinaieagnliemdetale 6 ?ﬁ'\im’mLﬂunm’lua'wmammuaulﬁimmm
sarfudingnasnounsadalivdnnndalued 3 fewnd Lacic acid g4 066 ulafifusf
anfiulfidnszin Lactoperoxidase  dnunsadiud microorganism w9 - 12 4ol aq
flugsavinrasinumnng

Fonteh uwazAnly (2005) 1AMan1sAnEnsaaedssLL Lactoperoxidase  lutina

Aulen1sAN  Sodiumthiocyanate was Hydrogen peroxide ﬁé’mmmuﬁhﬁ’] A 0:0,

¥ o A =Y
710, 10:10 war 20:20 ppm  wdavinNImeaey Titratable acidity ~ Nenumia

(Ussnne 21 - 23 asTaldeg) wudniismmgan 20 - 20 PPM  AINTOTZABNTIRN
weiidud Lactic acid WBunuds 12 49Tug

%Gﬂﬂﬂﬂﬁ@ﬁﬁﬂﬂﬁ?%ﬂﬂ@ﬂl@d Haddadin lazpAnds (1996) wudﬁﬁ 4 AN
wadeanaiunsarestium LR Esy Sodiumthiocyanate W&z Hydrogen peroxide
RevasliwBeulaslugasian 4 Fu LLﬂ:LﬁufuLﬁni’i@ﬂué’uﬁ 6

NIENTIUNWATUREANNTOT (2548) sequInTNN0e Total Bacteria Count
mnn'm 600,000 CFU /mi mefmﬂmmwmuumu‘l,umminﬂ@mu‘lmiun@vmun'wwarﬂ
i ANNANIINAREY Total Bacteria Count 31 30 mmvmLenmwm'm\mmmmmu
Wil 6 fdwuan Total Bacteria Count Wiy 7.5 x10° CFU/ ml mmﬁmmm

fmmmg’mm‘lummmﬂ@mulunsumummammuu’lm lummzwﬂm'\dm 15: 10 "]N
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Lﬂué’m'mquué’ll']zgmmmmﬁusiﬂﬂﬁiﬁmmﬁuﬂfiqmmgm%’ﬁﬁqimﬁ 9 FaflAriniy
6.7x10° CFU/ml

NIEVINNBANGTANNIOS  (2540) $1EM U1 Coliform  Count H1nN31 10,000
CFU/ ml memﬂmmwmummummmﬂ@mu‘l,ﬂiumwmumsmmmum ANHANTNARE
Coliform Count % 30 asrtaidea mwmammumuiumimw 6 H41u3 Coliform Count
Wiy 1.4 x10° CFU ml B9 Bunm Coliform  Count  gandranmsguasliaunsasasiily
nELLIUMSRARL L T Rsnmgan 15:10 ﬁmﬂu?cmumammmmﬁummﬂwmﬁmm
Coliform  Count ‘lu'lviLnunmmms'm‘lﬂnmimw 9 IBININARE

Gregory Wazmnde (1989) 1ﬂVIﬁﬂ'1?ﬁn1:r’1§‘.,uu Lactoperoxidase 'VN 2 Uy
lumseiuda Listeria monocytogenes WLIATIBHWITNLAN LAY Aerobic Bacteria Tutinuwiy
Tnaseuuusniiy Sodiumthiocyanate wag Hydrogen peroxide szuw‘?'iammmuﬁmﬁm
Hydrogen peroxide me@ﬂmmm Lmvmwmﬂmmmmﬂumumuwlumums’lm 1
mwmmw@munmu Ao 5 10, 20 uar30 esANTalTs astuanismaaeslion
f¥UU Lactoperoxidase Rilalse &MBNMgean Ae Lactoperoxidase ﬁtﬁﬂmﬂmﬁ‘lﬁu
Sodiumthiocyanate wax Hydrogen peroxide ‘%’w:mmmﬁuéﬂ Listeria. monocytogenes
WUATIFELNTNLAN WAS Aerobic  Bacteria mwum‘lmwammmm 5 esAtadsdainisn
Fudtliunuie 73 - 98 daluq (4.5 54) 2 10 ‘avAaduaa Ul Eunm 22
- 32 dalug Tudaufi 20 avrIaaaaunsndus i 89 ol uasd 30 aNAn
weduaansofudaliuny 2.8 $alu

Adamson Waz Carlsson (1981) MENUINTAIL Lactoperoxidase mmmﬂumw@
Escherichia coli, Streptococcus mutans, Streptococcus salivai LA Streptococcus sanguis
ANUNTIUN99 Hydrogen  peroxide ‘Luﬂm'wwummmmu@m‘muﬂm uanannediusada
ﬁqn@hﬂﬁ’l,té’qﬁqwudﬁt’hﬁmsmmmmfazwmmmummswmummsvuu Lactoperoxidase 4
susTaneie Escherichia coli \fu 1uamwwmmmum (Usznnou 4-8 mﬂ’]lfﬁm‘*ﬁﬂﬂ)

Eyassu WazAnIE (2004) NNAsAnnnglEsayy Lactoperoxidase °Lummum
mmmﬂwLsﬂ‘wnalmnm‘!la‘ﬂlumummwwuﬁ Saanen LL@zﬁuﬁﬁ?umm MNNTNARBINLIA
s.,uuummmﬂumm Escherichia coli, Listeria monocytogenes WA Brucella melitensis
‘w@mmu 30 avrnadea Wuns 6 dalug i s 2 Wug 1 u@nmnm?ﬂum
Lmewmﬁi‘zuu Lactoperoxidase mmmmmﬂm@ Staphylococcus aureus  Wag

¥ ¥
Escherichia coli - Winumunweiis 2 WuflFasiedysAvanm
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Codex Alimentarius Commission (1991) mm’md’mamsﬁmumﬁﬁ*a‘tuﬁyﬂuu
AUTBNTLUL Lactoperoxidase ’%”umiﬁu Species WAL Strains m@waumﬂ"‘lumuumummﬂ
WAETUA T2 Lactoperoxidase mmmaum Mesophilic Bacteria wazuLAR TNy
QUUNAY 114 Pseudomonadesuds Escherichia  cofi UAnIuunfity Species uas

Strains %uq

4.3 msAnwaIRdsEnaumans Amaailunsm - pag lalnslaeonfin  waz
'am'a"lmuwmmvﬁumasﬂuuuﬁqﬂmmuunifmnmi_la'anauﬂxsmmzﬂmm 15,
21 Wag 30 qu

ﬂmmm?mﬂLmaummwmulun’m@m‘iﬂuuuummmLm‘lm‘lmumau,mma
msvmnLﬂuoﬁmwmLummmﬂmﬁmm‘lummn InadngRuermsdnditunnainidy
@W%Lﬂuumﬁmmﬂumwmﬂ‘lm@uq wmﬂmnlumqqmma wazlmfudnlendufly

ar

MR NsAnEYTas Ty et al. (2001) wmﬂuuumﬂ”mwunufi”mquﬁ\i T1sAu NDF
Waz HCN  winfiu 21.30, 18.10, 2370 wesifusd uas 86.60 HaansuwMlanFuaasluan
98ARABYTL Hangand Preston  (2005) P lududdendafidnguiiouasTisiy
szann 23.70-31, 10, 23.70-29.50 wafifusl uazfl HCN tszanns 610-1,840 daanFw/
ﬂT@m‘mmqmmm\a &4 HCN mﬂumemnm’l,un'ls‘lmﬂu@'mqm"m (De Pinho et al., 2004)
TG Uazanes (2533)  meu9n lududnlendeiiiueslusiy 7.90 uas 24.80

tafidus

5anfTE HON A lfFaennsmin @sﬁ‘m‘%r, 2531; Loc et al, 2000) laeld
yousdidluininanemsie (Wufin, 2539) Famsumliiaziden el duilszainns 20-
80 Wi wudamsanANEIuiNIaY HON &S B0wladidus (Maduagwu and Umoh
1982)

muLﬂﬁ@nﬁuﬂ”smﬁNLﬂumwaﬂﬂ’lmma@mmunsmm‘lemsnsuﬂuuwﬂmﬂuﬂqm?ﬁm
Lummnmmmwumwmnu ansnsanaunuNTasienUlERe 50 wafidug Tnananan
m@dﬂuuimmLmvmmm:m‘lmlmmwamm.,mmma (Sruamsiri, 2007) dmgiszasAua
mﬁ‘ﬁnmmwaﬁnmmﬂﬂ?ynﬂumaLﬂu ANLTunsA-p19 wazlalnslaeniialulusy

dnlsmdefimindantunfanduly mwa’lfn'wmmuw*nmmwmummu Taunlugauis dou

AUA" (2547) eundulzealldsiu 4.4 Wesidus losty 1.5 wWefidus el 8.1

o

tWafidus emmmmna’qq‘l,c’vid'lLﬂﬁ@nﬁuﬂzﬁ‘m:ﬁmaﬁﬁ’lﬁﬁmmmwﬁnﬁﬂ'ﬁ pH anRY uay
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ﬁ*:ﬂ::mmmwﬁnmmluﬁuéqﬂwﬁqéqurTuLﬂﬁfanﬁuﬂ:&miuuﬁmﬂ"mmdqu AUNTANAIIRY
w21 34 fiesaniid pH  LisRwly (4.11-4.15) WeRauiutenaand 15 uaz 30 Su
(3.70-3.86, 3.99-4.09)

=8 wn{l

Tafadnwol unzanuy (2545) meudTuin a8 AnunwAAasiien pH
21419 4.00 — 4.50
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UNA 5
dgluasdiaiguanus

5.1 ﬁnmmsmné’ﬁwmﬂ']ﬂg‘j%quﬂuﬁwuﬁumaﬂw%u’tu%’w%’mquws

mnm?ﬂntﬂwummnmwmmﬂmquzmnﬂN‘Lumumm'mw'wmmmisrmmm
Lﬂmiﬂuﬂummmmws Tungaen Streptomycin  luAeauwgHnAY WATWLAALINTEINTS
NARBLIAIY AM-test LLEITMN@@UL&J@VIM'BUWJH European four plate test "Lum@uunmﬂu A1mFu
LmeqmsLm‘lmmzﬂmnuﬁﬂ&mqmsmnmqmﬂgﬂmuﬂumuummmm\iﬂ?:mﬂ‘lﬂmuum’mu
uuamasianiusudnavnsllauy AudSutinuadu mhteumaly uszinemenaidelaus
(Sischo et al., 1997; Sawant et al., 2005) ﬁafuummﬁnnEl’mLL@:mmuamlmﬂ?zmﬁlmﬂun'w
mm:Jm?mnmwmmﬂgmuﬂumuumumnﬂummmqmsumumm"mﬁwmmquw
Nandias oy Treanuuilssln@nd puaius ﬁumfmmumuumu annsnilauy WIEUNIATY

LAZINTATN ?N 53] m‘ﬁﬂum
[~ & = o
5.2 m'a‘mmnmmummuimﬂnﬁmammmizuu Lactoperoxidase

mnm@ms‘ﬁnmwmﬂmmmmmﬂ‘lé’dﬂ SupuilEsy Sodiumthiocyanate LA
Hydrogen peroxide wammmumm AB 15:10 fianusatineangmafusnelium 6-9 dalug
‘wam‘mnu 30 asATALEea ‘lmmz‘wmwmammu@u@mmwmmmuuﬁu’lsimmmmu?u‘léi
ludabeedl 6 ﬂmqmwma@ﬁqﬁm’mLtmnﬁiwﬁuﬂtmﬁﬁﬂﬁqﬁ'nvj'él"\ammﬁﬁ ludausinuduiiy
igumgl 4 esnmadea ity tud 30 ewusaling  douinuuiuilEsy
Sodiumthiocyanate Way Hydrogen peroxide ﬁa"mmmuﬁ‘i'mmmmm’ﬂ"mmﬂmﬂﬁﬂ?”nmﬁ”quu
Aulfunide 6 Su Iummmﬁwmammmummnm%L‘wm 4 'm eneummumnmanu@mau
Td R Bonesia <1”umnmmmmmmu‘tmqﬂmmmuw 1510 Saflusz mumqmmwm
wmiﬁazi"nmqmmwmumanmvmwm Lmz@munﬁéimhaﬁﬂsxﬁw%mw

Bennett  (2000) nmq'mmuwmmmmﬂﬁnﬂ?wiﬂmumnsyw LactoperOXIdase
ﬂfﬂhﬂumlﬁ‘mm@aumsﬂumumulu?"mwmﬂudqmuumu’lﬂmﬁuﬂmumumu el
Bnaqduwizdgafundsnnsgueemisfudaimumiy WiiRkiEssuuirendudadiunag
andumumssanldEnmwmils uenanifiimesunysnszun Lactoperoxidase  €iaflalselamian
waefu Wy nraueNems uaznITIUMsUS e Ws 1 nvesasTas Khald  wax

Masud (2004) ~ wudiseul  Lactoperoxidase @nnsndae iR adnEoaniy wuﬂmmwlu
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yoghurt & 1y mﬁmﬂuvﬁmﬁmﬁ’u, ApH,  wWefifus Lactc acid  wardnmoiegas
Organoleptic  Properties Lﬁfmmm‘:nu Lactoperoxidase ﬁqaﬁ'miamiﬁ'mwmtmﬂﬁG‘mm?u
uanlu yoghurt 1ilupald S, thermophilus W8z L. bulgaricus '%Imflu Starter culture 1197%H
ﬂ?yawﬁmwmnﬂwﬂummuuw 40 mmmmamamlw yoghurt Nﬂﬂ‘h‘vaQW’]"‘i’lNﬂmﬂﬁW
L‘WN“II‘LL
Jacob uazAMr (2000) NA19EUIL Lactoperoxidase gmin Tl sz Tamily
n?zmumsmammmumu@mmmsmmmamuu mzﬁqumnl‘ﬂumsmmnmﬂmmwmumu
mwmﬁluﬁqmumu uﬂn@’mi{wm’mﬁm?vmﬂummmm Lactoperoxidase ‘Vlu‘wnﬂum.,m
mummwj;m:mumsmLﬁ@mqaqmuqu@Jumxmﬂms@ﬂtﬂumamﬁmfﬁuu WudnangnaaLiy

o o

s =y o [ ¥ ) o/ aa ] JI
TNVINAFN mmuumqmuﬁu@m\iﬁuﬂmﬂ UNNANH ?’JEI’N‘lﬁ‘ﬂ mmmuumammmam zuvmu

&

=

Al umsnanldiaag Lwemmmn;mﬂﬂmmmemmmmumu warduilunisansiununis
ramluduIBIePs el e e T

Marks  UaZANL (2001) mmm’iﬂnﬂa‘wqm@ﬂﬂﬁﬁqmmﬁ 72 asAaadaaly
wa1 15 AW Minl¥szu Lactoperoxidase deasinemaguszinn 70 wlefidud $a1%
sdnfuRpnsEuaunndnsgnmpinaweslefius 80 avinaaBeaduiituanl
YUY Lactoperoxidse L‘ﬁ'ﬂmmw'athmugmi Garcia - Craells wazAtsz (2003) Na1I9INNg
waneflsd siteanes lsdsuiunis ey Lactoperoxidase  @nansadiudiausiaf Geunsy
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Study antibiotic residues in raw milk on Chumphon province
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Major of Animal Production Technology, King Mongkut’s Institute of Technology Ladkrabang Chumphon Campus

Abstract

Chumphon Dairy Co-operative has 40 farm members in Amphur Tasae and Pathiu. Most farms have 1-10
milking cows which produce 5,987.70 kg of raw milk per day. Study antibiotic residue in raw milk between January —
June for twice per month. With AM-test for checking antibiotic residue get the positive result in 1 farm on May and get
the positive result from the European four plate test as Test agar pH 8. The prospect of antibiotic group is Tyrosin or
Erythomycin or Neomycin or Streptomycin. After follow up the test result by interviewing the farmer find Streptomycin
used for mastitis treatment in milking cow. ”

Beside that we still find positive result from AM-test in June milk sample in 1 farm twice but get the negative
result from European four plate test in Test agar pH 6, pH 7.2 and pH 8. After follow up the test with the farmer, his
confirm is no antibiotic used in testing period.

Keywords : Raw milk, Antibiotic residue, Chumphon province
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Preservation of raw milk by activation of the lactoperoxidase systems
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1Ay Sodiumthiocyanate uag Hydrogen peroxide 'ﬂﬂﬂi'lﬁ')‘l!ﬂ'lﬁ‘] 3Jﬂ’J'llJLWIﬂﬂNﬂu'EJEJN?JuElfT'IﬂﬂJuUQWNfTﬂﬂ

ABSTRACTS

Study on shelf-life extension for raw milk by lactoperoxidase activify which divided to 2 experimental 1
-there were 4 samples as control (raw milk) raw milk with Sodiumthiocyanate and Hydroxide in the ratio 15:10,
150:100 (mg/I: mg/1). Milk samples was kept in 4 ¢ and determined every 24 hours for 6 days. Expenmental 2 , there
was same sample conditions with the experimental 1 , but the samples was kept in 30 ¢ and determined in hour 0,3,6,
9,12 and 15.

Results obtained from this study, the percentage of lactic acid was higher in the control. Lt was an
unacceptable level on hour 6, meantime at 15:10, 100:50 and 150:100 of Sodiumthiocyanate : Hydrogen peroxide
could slow down the lactic acid increment to be the acceptable level to hour 12. At storage temperature 4 ¢, lactic
acid was in the unacceptable level on day 4 in the control but with Sodiumthiocyanate
And Hydrogen peroxide at 15:10, 100:50 and 150:100 could maintain the acceptable level of lactic acid until day 6, At
storage temperature 30 ¢, Total Bacteria Count (TBC) was higher to the unacceptable level on hour 6 in the control
but Sodiumthiocyanate and Hydrogen péroxide at 15:10, 100:50 and 150:100 could down TBC until 9, At 4° ¢ the
control was in the unacceptable of TBC on day 5 meanwhile with these treatments could slow TBC down until day 6.
For the Coliform count (CC) at 30° ¢, it was an unacceptable level on hr 6 in the control meantime 15:10, 100:50 and
150:100 of Sodiumthiocyanate : Hydrogen peroxide could slow down CC in the unacceptable level until hr 9. AT
st(;rage temperature 4° ¢, CC was in the unacceptable level on day 4 in the
.control but '_With Sodiumthiocyanate and Hydrogen peroxide at 15:10, 100:50 and 150:100 could maintain the
acceptable Qf CC until day 6. From this study, there was significant difference on 'shelf life extension for raw milk at
" 30°cand 4° c stbraée temperature between the control and milk with Sodiumthiocyanate : Hydrogen peroxide could in

eachratio -
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Study on Chemical composition, pH, Hydrocyanic and proper ratio of cassava leaves with pineapple peel silages at
15, 21 and 30 days
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Major of Animal Production Technology, King Mongkut’s Institute of Technology Ladkrabang Chumphon Campus
Abstract

Study on the chemical composition, pH and HCN in cassava leaves fermented with pineapple peel in ratio
100: 0 (I), 70 :30 (1), 60 : 40 (111), 50 : 50 (IV) and 0 : 100 (V) at 15, 21 and 30 days find the difference on
percentage of Protein (p<0.01). Th'eré is highest in the formula I (16.21-18.80) and the lowest in the formula
V(6.06-6.40). Formula II, 111 and IV from every fermentation time are 12.34-13.52, 12.98-13.58 and 10.32-11.31
which fermented time has no effect on protein.

. Formula V has pH as 3.42-3.89 which lowest than every formula and fermented time (p<0.05). The
highest pH is 3.93-4.79 as in formula I while 11, IIT and IV from every fermented time as 3.86-4.15, 3.85-4.12 and -
3.70-4.11. Pineapple peel may affect to reduce pH in the silages and the proper fermented time as 21 days which the .
PpH not too low (4.11-4.15) when compare with 15 and 30 days (3.70-3.86, 3.99-4.09)

HCN in formula I for every fermented time is 37.45-48.88 ppm which less than Ii, III and IV as be
50.23-54.12, 45.36-49.52 and 52.83-56.92 ppm. Consideration on only cassava leaves shows no significant ‘
difference on HCN even differently on fermented time.

Key words : cassava, pine apple peel, silage, chemical composition
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Table 1 Chemical composition (percentage) pH and HCN (ppm) in cassava leaves fermented with pineapple peel in ratio 100 : 0 (I), 70 : 30 (II), 60 : 40 (IIT), 50 : 50 (IV) and 0 : 100 (V) at

15, 21 and 30 days
fermented time
N 15 day 21 day 30 day
mposition
_ formula formula formula
I I il Y \4 I I 111 v \% I 11 It v \%
vioisture 76.31° 80.30° 81.73% 82.22" 84.20° 76.11° 7970 79.63° 80.32° 86.79° 77.10° 78.66° 81.71° 81.94° 86.20"
DM 23.69° 19.70° 18.27% 17.78" 15.80° 23.89° 2030 2037 19.68" 13.21° 2290 2134 1829° 1806 13.80°
Ash 7.20° 8.19" 7.25° 11.32° 8.79" 768° 1191 1593  18.49° 7.22° 667 1445 979"  1053% 867
Fat 532° 3.76° 3.79° 3.29° 2.06° 483" 3.60% 3.88° 2.95% 2.40" 447 3.79® 4.02° 3.51° 2.26°
Protein 18.80"  13.52"  13.58" 10.65%* 6.1 1791"  1234™%  1208%  1032% 6.06" 16217 13.00%°  1323% 1131 640"
NDF 49.58° 5820 5344  5471™ 5976 5030  54.63°  48.17°  51.46% 63.27° 5638  49.46° 5660  56.66°  59.56°
ADF 33.10° 34.34° 32.66° 33.80° 27.00° 3295° 3351  23.88°  27.88" 29.89% 4017 30.55° 33.72°  35.43° 3057
ADL 12.95° 9.12° 8.96° 9.59 3.87° 11.07° 11.04° 6.09" 5.65° 6.33° 13.29° 9.08" 11.21°  8.96™ 8.29°
CF 2200 27.52"% 2547 368" 90,18% 2329 2727%%  19.88"% 2229 gp57%3 26.18""7  25.48"%  2424™ 2581""%  22.00%
pH 3.93" 386" 385 370 3427 449 \ 4 B @7 127155 od 148 3.89% 479" 409" 404" 399" 377
HCN 37457 5023%%° 453" 56.92°% N/A 4294 5298" . 49.52"% 53,07 N/A 48.88"7  5412"% 4877 5283 WA

Remark : **““ Horizontal comparision only fermented time in each time with significant difference p<0.05

1,2,3,4

Horizontal comparision on every fermented time with significant difference p<0.05
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Antibiotic residues in the raw milk from individual farm in Chumphon and Prachuapkhirikhan provinces

Thiamphop Kanloung Sompong Somset Somsri Phuleang Waralee Konggrapan

Pornphan Pumpuang Warunya Primjarat

Major of Animal Production Technology, King Mongkut’s Institute of Technology Ladkrabang
Chumphon Campus, Chumphon, Thailand

Summary

Study on antibiotic residues in the raw milk from individual farm who was in the member of Aou-Noi
dairy Co-operative Prachuapkhirikhan and Chumphon dairy Co-operative Chumphon as located in the lower
middle and the upper south region of Thailand by 285 and 42 farms. There was milk production as 8,400 and
5,987.70 kg/day respectively. The raw milk samples were collected from milk bulk twice a month for 6
months. We found the positive result by AM-test in one farm from Chumphon dairy Co-operative and then
reconfirm testing by European four plate test which the result be positive in test agar pH 8. We anticipated

them to be antibiotic group of Tylosin or Erythomycin or-Neomycin or Streptomycin. We found the farmer
» using Streptomycin for mastitis treatment after our visiting. .

Aou-Noi dairy Co-operative was positive result by AM-test for 2 farms. With the European four plate
test was negative in Testagar pH 6, pH 7.2 and pH 8. After reconfirm by farm visit was found the somatic cell
count as 650,000 cell/m! and 922,000 cell/ml respectively which may be causing the positive result in AM )
test.

key words : Antibiotic residue , Raw milk, Chumphon, Prachuapkhirikhan

Introduction

Consumer expectation and free trade competition in dairy industry is pressing the farmer, the dairy
Co-operative and milk center to adapt themselves by producing the quality and safe milk. Antibiotic residL_les
.in raw milk is the one problem affecting on consumer health and dairy industry. Antibiotic residues is.caused
by Lxsing the antibiotic for infecting disease treatment and udder inserting for mastitis treatment and.have_no
enough withdrawal period before milking and over dose using (Kress et al.,, 2007;_ Ruegg, 2003)_. Aftér
treatment whatever way causing animals have.some drug cumulative in some part of the body and some

excrete to milk (Albright et al., 1961). Antibiotic residues is not only affecting on the consumer but also be the
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obstacle in milk processing which need microorganism assist in the process as sour milk, yoghurt and
cheese etc. (Jones and Seymours, 1988; Moling et al., 2003)

Chumphon dairy Co-operative is the center which buy the milk from the 42 farmers in Chumphon.
Most farmers feed the dairy cows about 11 year with the milk production as 5,987.70 kg/day. Aou-Noi dairy
Co-operative Prachuapkhirikhan has 285 members which most feed the dairy cow about 14 years with milk
production 8,400 kg/day. Annual data in 2004-2006, Chumphon can produce raw milk 3,405 ton/year and
Prachuapkhirikhan can produce 51,057 ton/year.

The objective of this study is to find the antibiotic residues in raw milk from the individual farm in
Chumphon and Prachuapkhirikhan and using to be lining for the residue protection and how to use them in-

the effectively and develop the standard of the mitk industry and raw milk quality production.

Materials and Methods
The raw milk was collected from the milk bulk of the farmers in Chumphon dairy Co-operative (January
- June 2007, twice a month) and Aou-Noi dairy Co-operative (June — November 2007, twice a month) with
100 ml per sample. Screening test was AM-test for antibiotic residue checking in milk (Bacillus
stearothermophilus).  Confirmation result positive AM-test by European four plate test and for drug type

analysis.

Resuits and Discussions

With the AM-test, we found the antibiotic residues in the raw milk from individual farmsi in Chumphon
and Prachuapkhirikhan. The raw miIkA from indii/idual farms in Chumphon dairy Co-operative was found one
farm which got the positive result with AM-test in May. Confirm test by European four plate test had got the
positive result with Test agar pH 8. We anticipéted them as Tylosin or Erythomycin or Streptomycin. We found
the farmer using $treptbrﬁycin for mastitis treatment after our visiting. There was 2 times in one farm with
positive result by Am-test in June. Then the European four plate test was shown negative result with Test agar
pH 6, pH 7.2 and pH 8. L

Chalermchaikit et al. (1995) was the report shown the most causing the antibiotic résidués-carpe_
from not enough withdrawal period before milking as 16.5 ~ 19.3% and antibiotic residués milk to the bulk
milk 16.3 — 16.7%. The second reason came from some dairy cows having slower excretionf process thah
normal which caused antibiotic résidues positive result eventhough be over the withdrawal period_8.2 -
9.8%. Using same container or bin was 7.2 - 7.3% and eror milking from the withdrawal milking cow as 5.1 —

6.2% as no marking. '
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Raw milk from individual farm in Aou-noi dairy Co-operative showed positive result with AM-test one
farm in July and one farm in October. With European four plate test showed the negative result in Test agar
PH 6, pH 7.2 and pH 8. Following test by visit the Co-operative we found the somatic cell count as 650,000
cel/ml and 922,000 cel/m! in that farm which can cause positive result. Okada (1986) reported that
antibiotic residues be the positive result with Microbial inhibition disk assay if the somatic cell count over
300,000 cell/ml. Lactoferrin in milk will inhibit the microorganism growth. In addition there was the report that
colostrum, natural inhibitor and lactoferrin causing false positive (Carlsson and Bjorck, 1989; Macaulay and
Packard, , 1981; Oliver et al., 1984: Kang et al., 2005).

Cullor et al. (1994) reported that rate of false positive from Delvotest assay increase from 3.7% milk
with fow SCC (<600 x 10° cells/ml) to be 11.1% milk with high SCC (>600 x 10° cells/ml) similar with Van
Eenennaam et al. (1993) found the positive result in Delvotest assay as 37.7% in mastitis milk. Korhonen
(1977) said the milk from mastitis udder will have natural inhibitors as lysozyme 0.5 ug/mi and lactoferrin
which might high by 8,000 ug/ml with the normal range lysozyme 0.1-0.2 ug/m! and lactoferrin 20 — 350
ug/ml.

Conclusion '

In our study find the antibiotic residues in milk from individual farm in Chumphon dairy Co-operative
as Streptomycin in May. Also find the positive result with AM-test but get negative result with European four -
plate test in Aou-noi dairy Co-operative in July and October which causing from the somatic cell count. The
somatic cell count influences on the false positive in this test. Trend to solve this problem and protect the
false positive is studying on the reliable test set before using which always report different sensitivity test and
specificity test (Zvirdauskiene and Salomskiene, 2007) to prevent the test error can cause disadvantage to
the farmer, the dairy Co-operative, milk center and milk processing plant. ' |

The effectively used antibiotic for mastitis treatment should have sensitivity test for microorganism in
the area of farmer and the dairy Co-operative located to help reduce mastitis, cost and drug residue. In
addition to the natural lactoperoxidase also helps to reduce the antibiotic for masﬁtis treatment. Panthanara
et al. (2006) reported that feeding dried cassava leave for cows causing high 'thiocyaha'te. in milk. As
thiocyanate is the important substance for lactoperoxidase system which help inhibit and against
microorganisms and reduce mastitis. _ '

The way to control the antibiotic residue in milk, the déi& Co-operativ.e 6r the milk center should
always test the antibiotic residue by individual farm which be the important prp(ies's for antibic_)tic residues |

controller in milk and milk products (Seymour et al., 1988: McEwin et al., 1991; Zeng et al., 1996; Andrew et
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al., 1997; Sischo et al., 1997) Beside that can apply to use HACCP (Hazard Analysis Critical Control Point) to

antibiotic residues control in raw milk (Sischo, 1996; Ruegg, 2003).
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Raw milk preservative by Lactoperoxidase system and Sodium Thiocyanate breakdown at pasteurization
temperature
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Abstract

Study on the raw milk preservation by Lactoperoxidase system, adding NaSCN and H,0, in the ratio 0:0,
15:10, 100:50 and 150:100 (mg/l). Milk was kept in 30°C and tested in the hour 0,3,6,9,12 and 15. The percentage
of lactic acid, total bacteria count number and coliform count in ratio 0:0 was not acceptable level in hour 3. While
the ratio 15:10, 100:50 and 150:100 was found the percentage of lactic acid be in the acceptable level in hour 15
and total bacteria count be in the acceptable level in hour 6, 9 and 12 respectively. In the ratio 15:10, 100:50 was
in the acceptable level at hour 9 and 150:100 was in hour 12. At 4°C with the ratio 0:0, the percentage of lactic
acid and total bacteria count number were in the unacceptable in day 1 but coliform count was in the acceptable
level in day 3. We found the percentage of lactic acid, total bacteria count number and coliform count were in the
acceptable level in day 6 when the ratio as 15:10, 100:50 and 150:100. Boiling the milk at 95,80 and 72 °C for
NaSCN and H,0, breakdown testing in the ratio 15:10 mg/l found NaSCN at 95 °C and 80 °C be significant lower
than72°C (p < 0.05) | '

Key words : Lactoperoxidase, Preservation, Sodium Thiocyanate, Pasteurization

Introduction

Antibacterial of the Lactoperoxidase system is heppened by the H,0, and Thiocyanate reaction by using
Lactoperoxidase as catalyze and get the Hypothiocyanate which inhibit bacterial metabolism. (Karen et al., 1998)
FAOMWHO (2005) approves the Lactoperoxidase using for extensio-n the shelf-life of raw milk and for the
developing countries with no cooling system. Eyéeeu,e't al. (2005) reports that Lactoperoxidase system is the
alternative method for the raw milk quality control in the farm which far away or the milk collecting center with
cooling system problem . '

Eventhough the Lactoperoxidase system by adding the NaSCN and H,0, can keep the mllk quality by
inhibit the microbial number. In the practical and the regulation, there is not acceptable to add any substance in
the raw milk. This study is for confirming the Lactqperomdase actuwty and Thiocyanate disintegration in the
pasteurization to develop the natural Lactoperoxidase system in the dairy cow fed with cassava leaves which FAO

(1990) reports Hydrocyanlc acid as 68-468 mg/kg.
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Materials and Methods
Experimental 1

1. Add the NaSCN (Asia Pacific Specialty Chemical Limited, AG) and H,0, (30% aqueous solution) by 0:0
(control), 15:10, 100:50 and 150:100 (mg/l : mg/l). The raw milk was kept at 4°C and collected the result in
every 24 hours for 6 days. The raw milk was kept at 30°C and collected the result at hour 0, 3. 6, 9-, 12 and 15.

2. The percehtage of lactic acid is measured by titratable acidity following Fonteh et al. (2005)

3. Total bacterial count was counted by culturing in Petrifilm ™ 3M™ by aerobic count plate (AMC_ plate)
Incubated at 35°C for 48 hours and coliform check in Petrifim™ 3M™ by E.coli coliform count plate (EC_ plate)
incubated 35°C for 48 hours. -

Experimental 2

1. From the experimental 1 the ratio (NaSCN : H,0,) was 15: 10 ppm  as the lowest ratio which control
the raw milk quality at 30°C for 6 hours. Milk was divided to be 2 parts, kept in the room temperature and collected
the result in hour 0,3,6,8,12 and 15 and the other part was boiled at 72, 80 and 95°C for 5 minutes then kept it
cool immediately and kept at 4°C, collected the data in day 3,4 ,5 and 6.

2. The Thiocyanate solution with the concentration as 5,000 ppm was prepared to be 200 ppm then
dlluted it to be150, 100, 50, 30, 20, 10, 9, 8, 7, 6, 5, 4, 3, 2, 1, 0 ppm. Protein sedimentation by adding 20% of
Trichloroacetic acid and filtrated with Whatman® No. 40 . The supematant was measure the absorbance following
Cosy and Sumner (1945) with the wavelength 460 nm. Linear dynamic range was made to get the Thiocyanate

equation as The amount of Thiocyanate = absorbance value x 17.50 with * = 0.9799.

Results

Result 1

The'percentage of lactic acid from control milk with 30°C at hour 0-15 was 0:19-0.31. The supplemented
milk with NaSCN and H,0, in every ratio was 0.18-0.22. There was different between control and every
supplemented milk in hour 6, 9, 12 and 15 (p<0.01). We found the milk with 4°C be difference in day 4, 5 and 6
(p<0.05). According to Haddadin et al. (1996) which fouﬁd the percentage of lactic acid from supplemented milk
by 15:10 at 30°C slightly increase after hour 6 The percentage of lactic acid from normai milk was high (0.66%) in
hour 3. Milk with 4°C in day 0-4 was constantly and slightly increase in day 6.

. The total bacterial count of control milk with ‘30°C in hour 6 was 7.2x10° CFU/mi which higher than
acceptable level for milk proc'e'ssing. Milk w:th ratio 15:10, the total»bacterial count was inhibited to not over than
the standard until hour 9 as 6.7x10 ° CFU/mL. There wés the total Bacterial count in control milk with 4°C as
6.3 x10°CFU/mI which not acceptable for the milk processiﬁg in day 5. Milk with ratio 15:10 could inhibit the total
Bacterial count for 6 days. '
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The coliform count in control milk with 30°C in hour 6 was 1.4x10°CFU/ml  which higher than the
acceptable level for the milk processing. Milk with ratio 15:10, the coliform count was inhibited in hour 6 and at
100:50 and hour 3 at 150:100. There was no coliform in control milk with 4°C which could kept the raw milk for 4

days while milk with 15:10 could kept for 6 days.

. Result2

First the Thiocyanate in the raw milk was 2.88 ppm. After adding Thiocyanate, we found it be 17.42 ppm.
After heat the milk at 72, 80 and 95°C for 5 minutes and kept at 30 and 4°C, we found the Thiocyanate decreasing
following the time changing in both heated milk and unheated miik. There was decreasing following the

pasteurization temperature in both milk with 30 and 4°C as shown in table 1.

Table 1 shows the Thiocyanate with the pasteurize temperature and keep at 30 and 4°C

Pasteurization Thiocyanate (ppm)

Temperature Temperature 30°C Temperature 4°C

1hr 3hr 6 hr 9 hr 12 hr 156 hr 3d 4d 5d 6d

Control 6.046° 5.915° 5714 5495° 5303° 5206° | 6.493° 6.256° 5.854° 5.688°
72°C 5.968" 5784 5548 5285° 46550 4.113° | 6880° 5644 5565 5285
80°C 5836 5451 5.136% 4.035° 4148 3.780% | 5530° 5.320™ 4979° 4.840"

95°C 5.696° 5.399° 5.084° 4.226° 3.579° 3483° [5408° 5215° 4.060° 3.763°

Remark: a, b and ¢ show the significant different in column (p<0.05)

Conclusions

Raw milk supplemented with NaSCN : H,O, at lowest ratio is 15:10 which can extend the shelf-life for 6-9
hours in the normal farm with no cooling system according to CAC (1991) The quality of the control milk can not
accept in hour 6. Milk collected at 4°C shows the ratio 15:10 which able to extend the shelf-life for 6 days while
control milk as only 4 days. This is the advantage during the transportation and for the area with no cooling system
or not enough efficiency (Bennett, 2000) _

Marks et al. (2001) report the 72°C -pasteurization for 15 minutes cause Lactoperoxidase activities as
70% and extend the shelf-life !aét ionger than. over 80°C pasteurization which cause the Lactoperoxidase
completely destroy. Jacob et aI.'(ZOOQ) say Lactoperoxidase system stimulation before go to the processing can
help to'extend the shelf- life significantly. It can help to reduce the pasteurize temperature which help to maintain
the nutrition value and reduce eléétribal consumption cost. From this study there is Thiocyanate left in the untoxic
level (3.483- 5.968') after pass the'pasteurization. FAOQ/WHO (2005) reports the Thiocyanate consumption at 4.7
mg/day continuously cause seruﬁ'Thiocyanate inc;,rease only 1.7 mg#t with no affect on Thyroxine, Trilodothyronine

and TSH (Dahlberg et al., 1985) :
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Eventhough the Lactoperoxidase system from NaSCN and H,O, supplementation can control the milk
quality but in the practical and regulation does not allow to add any substance in the raw milk. This study is to be
confirm the Lactoperoxidase activities and Thiocyanate disintegration in the pasteurization for study on the natural
Lactoperoxidase from cassava leaves. Panthanara et al. (2006) found it could reduce total plate and coliform

count.
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