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(Analysis of toxic substances that distribute in raw material and

appear on the process of alcohol fermentation and distillation)
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Executive summary

Survey and collection of alcoholic beverages in Phitsanulok are performed by
probability proportional to size sampling (PPS) for 30 from 96 samples on January 2008. The
study area was scoped as in the city, around Naresuan University and the local region. Sample
of alcoholic beverages were analyzed toxic substances that distribute and contaminant in the
group of organic compound as acetaldehyde, methanol, formaldehyde and 4 pesticide group;
Organophosphate, carbamate, Organochlorine and Pyrethroid by GC-MS and GC, including
heavy metal group as Arsenic, Cadmium and Lead were determined as well by ICP-MS.
Acetaldehyde was found in these samples mean 234 * 155 mg/l (range 0 - 690 mg/l) which
had significantly higher acetaldehyde concentration than the limit (160 mg/l). However, the
highest acetaldehyde concentration was found in Maakong (690 mg/l) and the second level
was found in Black label (309 mg/l). The other toxic substances were found in lower
concentration than the limit such as methanol (40 = 28 mg/l, range 0-108 mg/l). The highest
methanol concentration was found in Spay royal (108 mg/l). Arsenic and lead were found the
highest concentration in beer Chang (0.0084 mg/l) and in ThaiTaa (0.11 mg/l) but
formaldehyde, Cadmium and 4 pesticide group were not detected.

Alcoholic beverages were smeared around the neck of bottle. The most of local spirit
was found poor bottle hygiene. Gram strain, colony size by SEM and biochemical test was used
to identify contaminant microorganism which found 4 microorganisms as Staphylococcus
coagulase negative, Micrococcus spp., Streptococcus nonenterococci and Candida spp.
which they are not serious in control.

Health impact of sub-chronic was determined in early age mal Wistar rat by
contaminant alcohol and 2 commercial spirits (Maakong and Black label) intake for 3 month.
The 2 commercial spirits had highest acetaldehyde. The liver enzyme as ALT, AST and ALP
were produced significantly higher in the group of alcohol intake than the control. The high of
liver weight to body weight ratio related to fat accumulation caused liver destroy. Glucose in
plasma increased significantly lead to diabetes. Moreover, sperm concentration decreased

significant when consumed the alcohol and the motility of sperm was also slowly.
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ﬁmim%}wumﬁLﬂuﬁumwﬁi@zgmmwﬂmﬁ@umﬂugﬂw acetaldenyde ansiaiiiilu
arenaufissmedenulusiasiin wazewnsaiasia (Liu and Pilone, 2000) &uflundunals
wansindiiinnesiiailaflussiun  uiihlaududugeasindugu (Miyake  and
Shibamonto, 1993)  avdvanlafliriesanuaanagadanaiinunannias euLATBaRNGEs
nIARLTAN  UAXeIANAAINUITENAILATRIEN WA uazanstszneviiludnieteantiau
(couple auto-oxidation) (Liu and Pilone, 2000) lunszuaumsvsinueanasediliauysnd azin il
530s acetaldehyde g4 definelugll formaldehyde anssailazlunadszamian wenannii
acetaldehyde  \lugnsdaulvajresnszuauntsdusndienuesdaiuansiv AINNITAIUNA
wqﬁm‘a‘m@wwm@mﬁmﬁiﬁﬂmﬁﬂiﬁmﬁﬁ” WUINLFHNMIEAUANNIENTUIeY noradrenaline
LAY serotonin @:’,Q\ﬁyuuavx‘mﬂﬂﬁﬂ'\isl,ﬁ@ﬁ acetaldehyde ALANFNTY (Javier Franco-Perez, et.al.,
2006)

aivianlasazinvsethanniladinziullsmi Afumimnesunyingnganinlau
(glutathione) viteansaeviluusaiiugnslsznenlinay (Liu and Pilone, 2000; Miyake and
Shibamonto, 1993) Finnamaasuiudninasesluanitiunziiauio wudesdvantas uansne
mﬁqﬁwﬁqﬁﬁﬁﬁm LL@tLﬂu1ﬂ1ﬁﬂ7i@$Lﬁﬂﬁ‘]_lﬁ\lié‘]ﬁ“?jﬁ’lﬁl (IARC, 1999) 'l&Rn13Anwnalnaesnis
nazEnian s uunuafanaasuysd nasanizinaeniues §QLQMﬁu@@@xgﬂLﬂ§ﬂuLﬂu@:%
man basinawewlsl aldehyde dehydrogenase (ALDH) Lmuﬂummmmmﬂﬁmﬁyﬂ’ém (Baan et
al., 2007) eriviadladiduanvnaainisnaraiufianizanluansiugnssd DNA ﬁﬁﬁiﬂ@jmﬂﬁm
REAEN (Cheng et al., 2003; Fang and Vaca, 1997; Hecht et al., 2001; Noori and Hou, 2001; Wang
et al., 2000; Linderborg et al., 2008) Lfi@ﬁ")“] fRnmaaesmUines@anladiiunn 100uM
aNIane AN INANERUGILALIAR (Theruvathu et al., 2005) WATAINITOATIANLDLTVIAR
1amﬂuﬁﬂaﬂﬂmgwﬁ wasaInnstiasueanagasaNidinduszngng 18-143 uM nelu 40 Wi
(Homann et al., 2002) az@anlafaaudindu 40-200 pmol/l mm?nmﬁmﬂqma‘ﬂawﬁuﬁﬂmz
duamsrean1aiiaNzi3s (Homann et al.,, 1997a; Salaspuro et al., 2002) uﬂﬂ@’mﬂ”@ﬁﬁ@maﬁ
§elsunaunisdasugn DNA Taglddudanisinauresenlsilunssuaunisdanann (Espina et
al., 1988)

LAVBAANTUNLMN (ethyl carbamate) 38 ¢5nu (urethane)  sindenldifluensituuas
avanetinlid iindu Wesneneldin anfinenisduld endeu ansiadlunaszuusyam
dounanuazinanglansean vinaele 6o inliiAanisaniaen donflugnsfineliinuzieluden
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mlinisniasnaningn Uselindnsuarinag (Naegle and D'Avanzo, 2001)
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1. Alcohol Oxidation
alcohol dehydrogenase

Ethanol + NAD" > acetaldehyde + NADH + H’



Ethanol + NADPH + H' + O, the microsomal cytochrome P450 2E1system R

acetaldehyde + NADP" + water

Fatty acid + O, beta-oxidation

> oxidized fatty acid + hydrogen peroxide

Ethanol + hydrogen peroxide M—) acetaldehyde + water

2. Acetaldehyde Oxidation

Acetaldehyde + NAD" + water alcohol dehydrogenase . . ote + NADH + H'

3. NADH oxidation (in the mitochondria)
NADH + H" + 1/20, ——>NAD" + water

Tunszuaunisnawdaniulienauiinasieniaialjisanaesanstsenausinluesenu

v 1
[ A o

waaneaas 1w 1ol Asiunisnaulal ualdnuanls avsazinnmeasunaresianildiudanau

I 1 I
[%

AeadAlsrnauaaaLiuannay ez lhdualiudazaialanslsznauifluaeddsznaululali
L e S o4 d e A A b eve o o bda oy wy.a
sinari Tunnanauieseshnnaanagasil elnisndaulaalddagiudianduniflumannan atia
4 oy s S I d 444
iraufinarliinaresniseaniuaefiBinAfIndd PIeIANLEANAFAANINAUAINIATANNAWNINANN
NBILAY
= a 4‘ [ dl dl o‘d‘ VYo a
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WnueavEaiaLeanases  Wunansninldlfiinannisvsinueanasasusiilunani

a1n nslalnslataves Methylate pectin Anulunaldl Tneewldsd Pectin methylesterase (PE)

nI/ = dl 1 o a

(Hernandez-Gomez, et.al., 2003) wniuaaluususaznululBuiamwansreiueanty niuais

waztBunaunaiy lunaldusazaiis Ineialdazny 0.1188 wasfidusdinesinuin (Amerine, etal.,

1980) tlaqifudsliifunuidadnumiueadunummielszamdniastnels usiladifunuinay
| % Y a aaa a ol/ o Y a | I's = s

Hudunsaiuirnialasmniueaasinlifsaneendwduinliinaduaisweiunanlas waznem

Wasdanifludunse  Wallumuesaclnasoscuuilszaminansy  asdiesiinisrourulitiFunn

dll dl o '3 QIIQI v dl o 1
wrnzanlwpseshnweaneged  InsessnsiiuiihiilunisinnuaAininsgIugnaIinssntlssny

A3NAY (NaN. 2088-2544) T99xy131umAN3199 1.1, 1.2 uaz1.3
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1. gandu ldfueumnlduaalau dszna | 2. gendu AETueunyalfinanlinulsznis
NIZNTNNIART (Bas PR IERERRIT bR At NIZNTNNIART FBas PR IR RERRIT bR At
LAY 2 (zgmﬂa’l“uﬁmu)

T18NNTAUATIER AN ladiiu 918NNTUATIEN A et
1.1 WUeanagaa +/- 1 1.1 LNUaanagaa +/- 1
1.2 Wimaaesa 5500 ppm 1.2 Wimaaesa 5500 ppm
1.3 aiwnia 50 ppm 1.3 ainnia 50 ppm
1.4 19883 (LB7NaLaTNG) 1200 ppm 1.4 10883 ( LONALRTLNG) 1200 ppm
1.5 WAAR baA (WATRNAR bas) 160 ppm 1.5 WAAR bR ( LOTRAB b6 160 ppm
1.6 Whaueanagas 420 ppm 1.6 Whauaanagaa 420 ppm
1.7 l@NaATLLNR 400 ppb 1.7 1@NaATLLNR 400 ppb
1.8 Famaslaanlafisn 350 ppm 1.8 neAlLUlIBNYITeINART 8 200 ppm
1.9 neeuUlTaNTANARRS 200 ppm neaLuwlaan
neALLUlEan 1.9 @190y 0.1 ppm
1.10 NIATRSTNYTDLNADUD 200 ppm 110 mzin 0.2 ppm
neAEasiin
1.11 a191Y 0.1 ppm
1.12 mﬁlyfs 0.2 ppm
1.13 NaIUAN 5 ppm
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NITNTINNITANY LTAN 8

ﬁyul,ﬁm) LINNIIUGT Q17 1 uaz 2
T1UNNTAUATNER A e 918NTIUATIEN AVlRY | Memsemed | AnldiAu
1.1 Llaanagaa +/-1 1.1 UNUAANagas +/-1 1.1 U39 +/-1
1.2 Wiraeesa 2500 ppm | 1.2wWhaleanages | 420 ppm | LWAANAAaa
1.3 lgnef 1200 ppm | 1.3 danadin 300 ppm | 1.2 Fanadin 30 ppm
(1afauaTing) aanlafviamus aanlafviamus
1.4 woanlas 160 ppm | 1.4 naauulaanvise | 250 ppm | 1.3 NBILAS 1.5 ppm
(WaTaR bas) \NaRYRINTALLULE 1.4 \WMAaN 1.5 ppm
1.5 Wyialaanagad | 420 ppm | @n
1.6 AAANSLLUR 200 ppb | 1.5 nmta3iniize 200 ppm
1.7 damefln 300 ppm | indereInIAsaiin
aanlmdiianun 1.6 690y 0.1 ppm
18 neawnladniie | 250 ppm | 1.7 meiia 0.2 ppm
\naeraenIALLLlE 1.8 NBIUAY 5 ppm
an 1.9 AN 15 ppm
1.9 nsATRSTNUTe 200 ppm | 1.10 weflslaelus | lawu
\naeeInIATeiin
1.10 @131y 0.1 ppm
1.1 mtﬁly’s 0.2 ppm
1.12 NaILAN 5 ppm
1.13 Wan 15 ppm
1.14 welslaenlus Tadwy
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nauaFlunnsmaLANAnN NGB Enansnessme

431NAU (N8N.2088-2544)

11l (wan.2089-2544)

o

Wels (NaN.2090-2544)

T1NNTAUATNER AN ladiiu 918NTUATIEN Ay | ensimed | Anladiu
1.1 LNUaaNagas +/-1 1.1 WUaanagaa +/-1 1.1 LNUaaNagas +/-1
1.2 Wiraeesa 2500 ppm | 1.2 Wialaanagas 420 ppm | 1.2 damefln 30 ppm
1.3 laanaf 1200 ppm | 1.3 tamaslneanlas | 300 ppm | aanlmdvianua
(LaVIALaTLNG) vianse 1.3 NBILLAY 1.5 ppm
1.4 LOAR las 160 ppm | 1.4 nsawultdny@a | 250 ppm | 1.4 wé@n 1.5 ppm
(WTRAR bas) \NARUBINIALLUTTRN
1.5 7iauaanagas 420 ppm | 1.5 nsATR5ONTE 200 ppm
1.6 LOTNIAAITLLNA 200 ppb | tnARRINIATETIN
1.7 damelineanlas 300 ppm | 1.6 &angnYy 0.1 ppm
‘1/15\1‘12134@ 1.7 mﬁlvfa 0.2 ppm
1.8 namLLnlEanIiTe 250 ppm | 1.8 NAILAN 5 ppm
\naeresnsalLulEan 1.9 AN 15 ppm
1.9 NIAERsUNYTe 200 ppm | 1.10 waflslaenlus Tadwy
\naeresnsATesin
1.10 4173y 0.1 ppm
1.1 mﬁI/'J 0.2 ppm
1.12 NAJILAY 5 ppm
1.13 WanN 15 ppm
1.14 wasislaenlug iy

N http://lab.excise.go.th/group1/spirit/scer.htm

wasWsaa (furfural) unanaslfainnisliinonsdauluniandugs wesenieliiudin

liazifanisszanaAassassuuune lanazian

FEAEN bl

MlmfAan17le

anaRaINIvaNlen Ay

wanes viralensaasEimmn (ester/ethyl acetate) azaneinliludndau 83.1n5usatin 1 ams

A A

Haanenn 77.2 evAnaidaa f1enenialifudinll azifinennisiloaia due pauld uasunnas

NIMTFIUNNIATIRINATIEY

nnnagasineda

AOAC

(1995)

4 o
Tuilunnsgiu

HARTUTIRRANUNITNATIINNUTEN1ATDINTENTNNITARY IREgIIUTarEARITNNINTIUARNINT

gautmNulE LN e aTUAYWATHFIATN T

Fafludan

WMM@U’]\?Z@’JM‘H@\?N’]W{EWH




nansusignatunssnlod  (1en.2089-2544) TagAazyinnIngadiAszd 10 918MN3 AD L
ueaneged wiaueanesed sngiaeiuluanns liun dameslneenlad nsmwulsen ansuidlen
luaruns THur nesuas wiin azia arsuy waflslaenlud daugendugueu axfianiuanpagi
grndugrumNLlaUeaTLAYAT g ATy Fufudiefmuaunsdiuresnasgiu
Nﬁmﬁmeﬁfqmmuﬂﬁuamﬂéfu (18N.2088-2544) TA8Iaz1N13M9993AIEE 10 918017 AD Lad
weanasas AnAnmuznIei Hun Wmseess waiiaia wawmed ueanlas wialaanases
iaAFuNe dagRatuluenuis lhun naaulaan anstudlenluens Wun mea ANTY
Tnensiasiionldluniansmaiinazyt liun GC , HPLC, AAS uaz UV-VIS
AIAHARRATNNINETUULIBELUNGY  (acute)  aaziRansi@anispauaNsTUL

n&NLA (muscular incoordination) (Sullivan, 1995) 3zsiziaaN178RAAUlAT1A9 ANIIDNINNNT

4 1
o o o

NaaTiHanad 1aANdudatala Janundnnnnt dusnfagannsran Jed (stuporous) €19

'
o

pIranuszAuaauaensn  nsmglauarnisdivaesinlagnne  (Johnson, 1995) ilszam

1 R o

Andasing 7 azidelyl 1%8n6a (unconciousness) nsvnaladinas uazenadedinlé (ivsse Aal

fia, 2542) fnpugamssanuuszazinaiuu azdenasasaniauiuizef M linanisduisse
adazyndaunesinenie emﬂummmmslmﬂmimmq | A9 1T

AINNIANIUBY  Fazakas WAZADMY  (2005) NANENAFDITULLITaMI09N17 b

'8 1 o o a A ul/ U = o s
WAANBERA 5% v/iv saunulanzmin 2 alinAe Usenwaznzia e ldwanlunisdnen 12 419 ua
=8 d” Y & 1 VYar Ll o o a o E% a a 1 :;

AN9ANE T Wi Ng A uLaanagadsantulanzindnani lin1sn anesa s ULs s a M
central WaZ/138 peripheral neurotxic NNTU TIARAAEBINLNIANETE9 Pecze WAZALY (2005)
Adl Y @ K VYar 1 (% oI/ ndl ] 1 ://
Auaee ITUNINANILNLARINNT U LAANa AR I N UALAD PdanaRasrULLs A NI
a o d@l dg/ o 1 o
REUNAY LAZNTastuiu

nasialauaanasadarannIINanaasiuuLauR AgIRA (antidiuretic hormone) TB46IBNH

=

Yani3 (pituitary) azinldisneanagoidalnasuaanuiuin éwmmmmﬁyﬁlﬁﬁzﬁ'izuuimﬁﬂu
RDATIATNIN ] anailiiRan s TuRelE (g AUUNTAINE BLANRRAIBULNY, 2546)

annsnegeulunynugn acetaldehyde vliAAN9a3 9 IAANEIE wazyinlilasTu oy
lumadialnf Nim sister chromatid exchanges WAaTWUIN acetaldehyde M IAALRAZeN Y
aneUeNIITINAiULes DNA LW N(2)-ethyl-2'-deoxyguanosine anunBnasmnauliadsn
m@auﬁ’lﬁﬁuumn@mﬁ uarludadentnresnuianueaneseduuLsunse (alcohol abusers)
(Qiu, 2005) warANI9INENIULEIAUE IARC NA1991 acetaldehyde dananiliilimnuinlnalunig
ﬁ?ﬁmmmzﬁ"mfumﬂ“&L‘]'“]umiﬁﬂﬁlﬁmmﬁﬂum@ﬁ%nﬁqg (IARC, 1984)

AUt inanetsznng Wy HaTuauNNImIUeRTNTeIANseIMNs  AEARNEY

1 v 1 1
ASNUATVAIUNA NNAARIINEN LATUAINNTEUANUTAATINAINT ALY ANTUALTHATNAFI9RN



fuazgnduasnnisvietingd  namegausdulagnisamadaeulsdiisicndnisinansiisedes gy
& o o &£ < s £ o a - I = |

agAUNaiNTUIe S ulaNarIuALTia ANNNIULS TraTaNTR9AINITW  NawRsuulasen

duladenaliteuantenisnduniineusintnfzesiulugasnaingails

' o dll o | I o -dl ] 1% o t:ll [ :// o K )|
NZW]’PWI‘LILu’l’]\‘i@’mﬁmL‘]JuLm@ﬂmuﬂ’]‘]JVl@']ﬂﬂ;/l‘ﬂ@\iLLﬂ@ﬂﬂﬁlﬂ@ (?‘]J‘VI 1.1) SPCITITEN S

U

a0z NFUNHaLeaNagaaNINNNaTE928Y (Naegle and D'Avanzo, 2001) A189LEANDERRA
ininansazanladuuarilsfuluduiinliglandumaas (fatty liver) sudniauiiiasaniveues

4171 (alcoholic hepatitis) WAZAULD (cirrhosis)

ADH ALDHA1
=——— Acetaldehyde ——> Acetate ———>

NAD* NADH | —" “NAD" NADH

N

NADH Acetate ——

Shuttle
v |

Acetaldehyde _—+ Acetate
NAD

€ CLD
: Carbon

electron Dioxide ,
transport ————>Water 4

ATP
MITOCHONDRION

917 1.1 W UARTNUBIUDANDEAA WTAREL (ADH pathway)

weanagasiiluadavilsndaulunjinadiesiunainewlmdlusil wasdunaniiesssning
Bunnueanegesin ifiuiuueanegasndnin lfiifialsasu n1sAneaeetBmanuINLeanages
ihazifluanunaesnistedlulsnding 23% waznudinswaeiaiuunieuladil annaes
PinFsen193 lnALeaNaaa aNANLANANAY (Duk-Hee, 2001)
dl o |d' A o & . = 2% &
sewneaiulinanyuuy i@ ldugusmanesiug wistar wealde taglfiuneanesed
5une 5 g/kg BW 9n 24 dalus flunan 4 4Uanid wudiueanagedaunsadniinliiinisazan
Tasunnau i Tsalasiugasuludwaen saunsinliiianisdniaunaznisaeaaiiaitiasiiug
UNUL (Enomoto, 1999)
- . . = A =
wwulmd Alanine aminotransferase (ALT) 198 SGPT nilasunlaspauainnsnliunisa
Hnuaesniaadnuaziianisraasultd  szauniaintveeusuliasfieuiaBui e tagsy

dl a 1 1 dl aa IS | nI/ I aa 1 d} aHa o
ALY WUINAIATNTIRTEY ALT NAndudalug weluneadatinAmsstnazeaauiuantas

l

)



v A &

wanann ALT daflidulasiantiinAe Aspartate aminotransferase (AST) %38 SGOT @anu 1y

sinsAULarlEasNAMIHefY  Iasannsdniauvasndnuitenulities Tugiauazuuo n1edn
waaidAredenlay creatine kinase aztuanazndnuitialinngn Al AST Asaininld

A v o

nogaausulfison Ty AST § 2 giluuu  Aeazanelélu cytosol (Soluble form) sigeduiy
organelles Nelwmad (Bound form)  Aatiunisidaguana nnsalunsaneuesusiagadmy
azln19uas AST g1l soluble form aanxT WABIFLYNNNAIIUUINTY A98EUAY bound form

1
A o o !

TunsuNAUgNNNA8aLIREUNAUATANIINNTULEY enzyme ALT uwaz AST Taswud
AST agnaudinginfgondn suiinnswaniaulasd alanine aminotransferase (ALT) 1 lfiumanu
a [~3 A | ndl o % 1 nal o [ o o Aﬁl =
@evne uady isallulsanendusiy tnsmnizadetelonduuds uazlsadudniaumalanvaun

& = % [ % c A d‘ < nlx

anueanegad 1 wialasa nisdatiunnieulod ALT Tnanisanzidendadiunanialu 24 dalu
azlfsaniunnsdnEunndenlasd aspartate aminotransferase (AST) em51d314289 AST Fia ALT 119
vannan1seulEfuAN@enganniBuinaesleanaged (Sydney, 2006)

anatanisthaficalsanzdeiululsanenunadamdaisndaniinuiniy dseneudvdays
diasduannnisasadnmzimasie luaAsasanweanagaanineaurng luiiesmanaanaing
Wesiwnylan daulugnuatsislunquardniaslafiiuAiminsgiuaouan umnlifesninig

a e a % dy a A&I 1 v Adl a aa a
WATTIUIRTNEANALA LUl uTinauTN el AN ARDLINATRINITLTIN AQTIINNATNL

wanHFaNsINaN s aREL LYY

s -4
mgiszasnrasiaganig

di a % dl” a o '8
1. ieanaulTiuansiEanAe waztuiteulunaningigen

Lﬂl a a A o dls, 1o o c dl 1 o
2. Wansuatinvesqauvisduileuagiuussanneigsilignaueunde

dl 1 a dld a dl’l
3. PNRNTILUNANTENU m@@fﬂﬂ'}W@’]ﬂﬂ’]‘iU‘iiﬂ Mmmumawwﬂmﬂ@ﬂuuw ARBN
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2. gunsal wazIEMINAARY

2.1 AaENg (Samples)

|
k4 !

A dl qI/ v dlez 1 A a
2.1.1 mummﬁm@w@qmLLmL@zzgmﬂ@uVLm 96 wﬂumqm@qummw 2550 WAY
A 1% dl o 1 o = o o a 1 3| 1A
PaUiUNAN 2550 N luanewneiassandanenlan Inautialy 3 ndume
o A o v a
1. lwassdesssndaienian
2. A01ULsnauNIF INAALADIUANHINUNINLNREIULT AT

a [ o

3. Wyl uninansusire Ny

212 duifiuietngnanu 1l 3 sesdunufinusn 1 ludazngn Faamaia
PPS (Probability proportional to size sampling technique) ﬁﬁlﬂ%mszﬁﬂm@mmﬁﬁﬂumsﬁ%‘lﬁm
gausiaziivie (Meawuan n) Tneluungeuons waznnsdunnsal Aususetnagengad 1 wag 2
Aa g luasdalesamdanEnlan uargaiBnuaniulsznaunisindiuanuAnenNa Al

o v a

doungui 3 gaquauluandnelestandaiiznlan AiaudouNtaniayaganidunideny

v a

MUIULIA TBNENTINIUATINANHRINT AN HIAN (FUINAN 2550)

o

2.1.3  Apdusuliinugausactiienalungunimaaesinanisduaain (a0 Uil 1-34,
ng 1; SIFLT 1-34 NN 2; AL 1-28, NG 3) uRaznguAziMUAATTTNIazANEuEY feu
A Az uuLA Az daespLTauian A Sampling Interval (SI) Af [nwauLlszang
mmmlgqmmm@ﬁfaﬂﬁqmuﬂa‘zmmﬁqﬂLﬁﬂﬂluﬁﬁ”ﬁ@ 10 WA¥AN Random Start (RS) A8AN
UszannsazanBuiu laeidendB3uidun 1 Auasilddunnuiiennsedraiignidendail Rs,
RS+SI, RS+2SI,RS+3SI, RS+4SI, RS+5SI, RS+6SI, RS+7Sl, RS+8SI, RS+9S| ?ﬁluﬂum@zﬁu*ﬁ

anysnilagfaonuanies
22  N19ILAFITUNILAN (Chemical analysis)

dunnsdmzinngiie LLmﬁﬁmmmafﬁwﬁr§mﬁqw’%ﬂmﬁ@u@giuﬁq@ﬂwqaﬁ“lﬁﬁ?um?
quifiv Tnaauunilszinnansinilu 2 nguuanaa
1. Uszimansefiwiadlunguanslavemin Ae Arsenic, Cadmium uay Lead
AAzsifaawmatia ICP-MS (Inductively Coupled Plasma Mass Spectrometry)
2. dszinvansBuvisd  Ae  @slunguaes  acetaldehydes,  methanol,
formaldehyde Bugiunafiaginatia FID WazaNs1Uuas 4 Ngu Aa Organophosphate, Carbamate,

Organochlorine Waz Pyrethroid ALAT1Z3iRae GC-MS (Gas chromatography) (1137971 2.1)



m’]?’]\‘iﬁ 2.1 PIENINALALENHLNAY

11

nax 18NNV AREL nax IEN1INAFBL
Organophosphate | Methamidophos Organochlorine | Total BHC
group Mevinphos group - Alpha-BHC
Diazinon - Beta-BHC
Monocrotophos - Gamma-BHC (lindane)
Dimethoate Heptachlor&Heptachlor epoxide

Pirimiphos-methyl
Chlorpyrifos
Parathion-methyl

Pirimiphos-ethy!

Aldrin & Dieldrin
Total DDT
Total Endosulfan

Total Chlordane

Malathion Endrin
Prothiofos Dicofol
Profenofos
triazophos

Carbamate group | Oxamyl Pyrethroid group | Bifenthrin
Methomyl Permethrin
Carbaryl L-Cyhalothrin
Isoprocarb Cypermethrin
Fenobucarb Cyfluthrin
Methiocarb Fenvalerate

Total aldicarb

Total carbofuran

deltamethrin

o 1 d’l LA % 4:4‘ < 1% ¥ a °
AVBENGINRTYNTANIRINTIUATNINNUNE LﬂU?QU?QNiQiMM@\?ﬂ’JUQN@QE‘IAMQN 25°C uazay

Tignidlaeannawiinisnesd GainisiieszilagiiEniesdfuRnimnannmsaaunansio

o o A ' Ay y A o
NBAT  LWRSRTUNT (‘]JtL‘VIﬂiVIEI) [MNA Gﬁmﬂuumﬂmq@muwimmmgmmm WNRAUUAYUNIT

aqveanuarAnArasdtzinalutlsvinea

WAz AU LN IR AT NAASUTNINTINEAS

wuAnendsaauuny a9lffueuninannnasnain  liduniieaunmaiinazinunings

W UASNARAW F9NYIUT UL UATIALATI AR IINAUTHTU
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23 MSNAFAUNINARTIINT (Microbial test)

231  NIIHTENRIMNTALNLTE (Media preparation)
lgnsavnaiaeide Nutrient Agar (NA) luamsimnizandmiuiaesaerinesyian i
11 1 @me Usznaufae Beef extract 3 g, Peptone 5 g, Agar 15 g utlinnauaaniili 2 d@au d9u
Y44 ., 4 v e o
az 500 ml a¥AanEl Peptone AT beef extract aslutid@iunuily iidqunaasllfiuiuiunasy

ATANEALAD AIUIIARIRIVHANNIINLWTY IRNTnaunanaung llainn199vealAsL 1000 m

1
a & a

2.3.2  veasunistuitleureadeqdusd Negsay o) Un1anussqgs Tnalddraiesey
Y o o A o o N S P o ° ; Y
pRIIA 2-3 981 udrindatulldudanuewsaesdensisanld uazinllunlugiinge inensaa
o a d” a a o
Huatin wariFunniTeqauvisd

S a a

v = 1 S a | dJ d’l 1o a a dl =
2.3.3  N17ElANA Gram azuiuuanizaaantiu 2 wan TNUUBELNUNITAAA LLANLILNFAR

o

. N a A Y v oo ' L ) PRIV
crystal violet (AUNNUUTANIN) NANAIINNITA WAL LBANDADALTEININ "Gram-positive" daunani
Fnda84 crystal violet WARAANEANITL (Counter stain) 184 Safranin (AwAY) 78191 Gram-negative

A8NN9EaNLNTN

1. alled (smear) @onilaanseu dinaapgaasuualasd Aelsliiuiie diudualafig
wanslWatinada IaalitfnuniuuanBoatfiuuu sedetWuualafsavawiulil nnsaulinali
LIaRBNLLATI B AauLuag UL lafszudedunaunisfiond

2. MupdNIazang Crystal violet Iivianmaduuaiizefaliuny 1 wi mansazaeeen 1
Yy Ay iy o o a
i o auluiidfienazanzeanliiumiign
3. nemdsian Lugol's iodine Hivian 71918 1 w1 &1etndnae duliiudis
4. yem ethyl alcohol 95% AYUUTARLUATNEE 2 — 3 AW7 (e lfiunwinu 30 Jwf) du
wiualas it
ay . a” ¥ a P 1% 0” a :/I Y o ' 74
5. vapdsian Safranin O 7sliunu 20 Al Aenanase  uladuusualasliiuia
paadaUuuANEanglfindesqanssriailn compound microscope MaswaNe 1,000 Wi T ld
oil immersion WUANFHUNINLANATAAATNNI dIuUNINALAZFARLAINTNTY
NN9LATENE lUNTTEaNLNTH
1. Ammonium oxalate crystal violet
WTENATAZAE Gram's crystal violet uazAmmonium oxalate waNdnGoaaiu Taedsnng
= o :/I 1 dy
wrgNn AN duneuse LT
1.1 wirgN Gram's crystal violet NNNTaZANe Crystal violet 2.0 nfu Tu
lNaLaANaEaa 20 NaAAMT

1.2 16383 Ammonium oxalate 9 Ammonium oxalate, C.P 0.8 niu azaialu 1

N4 80 HAAAMNT
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4
o

HalAvia Gram's crystal violet Waz Ammonium oxalate k&9 AN lfinanansazaeiaaas
v b % [ v v o
WnAne ke AL liigN T

2. g13azanslelany Iaedd lodine, C.P 1.0 n¥N way Potassium lodide, C.P (KI) 2.0
N34 azane111nnNa 300.0 HaRANT

3. 4198¥ane Safranin Iaeda Safranin 0.25 NN azae lueNFALEANATA 10 NARART

YUNAU 100 HaAaRNT NN17ALTHENAYL antiunsattnunNgEANEN A LAd UL uIa AN LAY
11114

2.34 n17Min&es SEM (Scanning Electron Microscope) darunalalaiivia 3 @
235 NIMAReLIanIeTaAl

1. N1INAABL gelatin liquefaction

N1INARDLAINNUFD 1% acetic acid

N1TNAKBL urea hydrolysis

NNINALBLNNTE5N extracellular amyloid compound
m?‘wM@‘Llmmmmmiunww’?muu 50% glucose medium
rmwm@faummmmmlumm’?muu 10% NaCl plus 5% glucose medium

n1aMAaeuNNINLf e fast blue B salt 1i7@ Diazonium Blue B

©® N o o bk~ »w D

NN9MARALAINAINNTD IunusnAsTu laLmse
24 NSNARAUNNTINIWIUNY Wistar rat

241 nmawiranaslsznaugaiuilauansienaninau (artificial alcohol) lAeinNIg
HANeALeaNaaes NAUANsNE U BNVINIAAS LN UgIga lUAI9EN9g9 (AN919N 2.2) uay
Mrnetinagaais 2 Bfedadumunusssgaiuanlulszmeara ullae uavdantinegsingiiann
pinsilszinAAe Black label win?ld 2 B¥iellaa nnsngaanuiiunuansesivian las (Acetaldehyde)
4940 UATAITBIANNANAL

2.4.2  maagauluninag (Wistar rat) 81 5 dUa9i aglugaedagy  (Hivrdnazndng

121-160 N3u) SL"ﬁm_ﬂmmm 8 FFBNgN (YNUNA 9 NGN) FLALINANANHIUIU 3 LAAY ANWTUANSA
1A -ﬁl d” % . A a1 1 1 1 [ -Qll
nisnafeiuUNaiEese (Sub-chronic) uazldvy 10 siasangy w9 nguNARLATWIN (AN51991 2.2)
@ = ° o I a & o . Yo = o
ey 6 euduiunisnansuuuEess (Chronic) wynaaaslazuanslsznauganiluion
a13NENIAN1AY (artificial alcohol) MEAudinduaeseiaueanaaad 35% (v/v) ¥i3a 1.95 g/Kg

BW/day 1Bumsnléh 7.0 mi/Kg BW/day 1Hiduas 1 A% wazldintlewiuudansaienssimizatvisg

(gavage)



FNINT 2.2 NENARSNARDIANHIULIBINIRANHULILING TS

(subchronic)
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LAZLLLITAS5

(chronic) arnnIsislnAgadatsiseanfsuaziuilen Tumynag (Wistar rat) a1y

5 U397 TUUNAY (121-160 NTN)

ngNdninAaeg

(Nguaz 8-10 FA)

= ~ doa
TRAADIANTNEN 19

(9 NQw)

ANBEZNNT

159N

ILULINANUDINIFA

ANNKNANTZNUABAL

NN INALTNINE 1

(heavy alcohol Consumption)

3
1. @13Uszneugsi
AnANaLazilulan
a dlv o 49/
ANTINHNANNIANLS

(artificial alcohol)

YNJu (gavage)

nauLslnALFNIM44 2 (control)
(heavy alcohol Consumption)
AIINANANINHE 2 92AU T

AN (artificial alcohol)

2. Acetaldehyde §u4n

YNJu (gavage)

3. Acetaldehyde 43989

Y)NJu (gavage)

nauUzlnAlTNuga 2

(heavy alcohol Consumption)
miﬂ@:ﬂﬂmmﬁﬁmaﬁwmn%w
LL@xﬂuLﬁﬂuma‘ﬁHzﬁmm

(F02in9491439) 2 BTie

4. Acetaldehyde £94n

(Ta9)

N3 (gavage)

5. Acetaldehyde 44789

(Black label)

NN3u (gavage)

nauuslnAlENIuLWNaNa

6. A13U9TNaUgIT

4 Jupaduasf

(medium alcohol ANANawAz Wl et (gavage)
Consumption) AINHNIANT

UINAL 3 Jusediau
nauuslnAtENIuiies 7. an91lsznaugam 1 Jusieduai
(low alcohol ANANawAz Wl et (gavage)
Consumption) AN NENI AN

UINAU 6 Jusiadinndi

NANAYLAN 1 (control 1)

8. LANURA 32% V/V *

NNJu (gavage)

NANAYLAN 2 (control 2)

9. WINAU

e

NN

NINFAATIEATEAL

aagiat s lugsy 2

aim Aa AST Lay ALT

TBNUIANA LAY
N

GRRCHGITY

LU NHAUGR

4 A
EARUN 3 LA 6
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- ° P o 6 v P P -
243 {easunMuANa 3 uar 6 Wwew azinliuyaialaaldfintanfueulaeenlas
A o 1 1 o [~ 1 ' = v
wazapaansananiiala neuenadasznialuwenifivlululnaaumans wazudwaiunauls
AtiunNsAalnedenansiusesnisiniaeludnd unndnendausdes aaldinisgua uay
ANNNFINTBALANMINARTNARBILAITR NUNANEFUNTAR AR ninuAsLgy FaLANN9LFTEI
UUNARBIUATNNITNARDLLLIONNIN  NEUNINIINARBIATITNINURBUNOHNIAN  UATLABUAAIAN
2551
snnuueanagadn Wity wiadu 2.5 niusetivinga 1 Atandu dailuiBunumnsyyly
AN3ANEA8Y Pecze et al (2005) LL@z@au'ﬁlwﬁmemgﬁmmmm?imﬁwmmﬁ 10 NARAMTHD
wutinga 1 Alansusadis (Harkness and Wagner, 1989; Olfert et al., 1993) waziiluiFunmnn
aappdasiulinnuiseyliluiuiddbans Gupta and Gill (2000) A 1-5 niusammings 1

Alanfu
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3. HAN1ITNANRY

3.1 WANTENAIRENNE

3.1.1  NANIENANaEgIINguN 1 ganlwansoiesdandaisnlan

A1 Sampling Interval (SI) ABANUINLTZINIAZANTINNA (657) MBI WIuNLlTEENTh
gniaen (10) Winfiu 65.7 A1 Random Start (RS) figniaanaa 59 aztiugayigniaanauafuae
59, 59+65.7, 59+(2x65.7), 59+(3x65.7), 59+(4x65.7), 59+(5x65.7), 59+(6x65.7), 59+(7x65.7),

59+(8x65.7), 59+(9x65.7) TR 59, 125, 191, 257, 323, 389, 455, 521, 587 WAY 653 ATNANAL

(A13719% 3.1)

1999 3.1 uandAazanpNienns3inagangnd 1 lunundaiesdamdainenlan

ANGL fifagan ANATAN | ARIAEN | AAL fiviagan ANATAN | ARLAAN
1 Red lable 26 18 Blue egle 367
2 Ben more 61 59 19 | Black lable 387 389
3| ey 75 20 |@le 409
4 | Blend 285 118 21 | efidas 423
5 | swing 132 125 22 | lauufin 443
6 Troopers 146 23 Dewar's 452
7 | lnded 158 24 | John master 465 455
8 Ballantine's 164 25 nmas 483
9 Regency 188 26 100 Piper 544 521
10 William lawson's 203 191 27 | Jack daniel's 551
11 | Wdnes 230 28 | Golden knight 565
12| 4911999714 40 AN | 250 29 | udlag 583 587
13 | Spay royal 268 257 30 | Chevas legal 600
14 | uasla 292 31 | Cooper 608
15 | & 312 32 | Red suntory 619
16 Master blend 332 323 33 | 8711 638
17 | 49 352 34 | Clown 99 657 653
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3.1.2  HANTENAIDEN4TINGN 2 4INUTNUANTULTTNALNTIOLNUINENARIWLTADT

A1 Sampling Interval (SI) ABRIUAULTLTINNTATANTIANNA (10137) M1sHaaUIULs2aNg

1
=

figniaan (10) Wil 1013.7 A1 Random Start (RS) NQniaanaa 939 azilgangniaanaINasL
A8 59, 59+65.7, 59+(2x65.7), 939+(3x1013.7), 939+(4x1013.7), 939+(5x1013.7),
939+(6x1013.7), 939 +(7x1013.7), 939 +(8x1013.7), 939 +(9x1013.7) 199 939, 1953, 2967,

3981, 4995, 6009, 7023, 8037, 9051 LA 10065 ANNAAL (mﬁm‘ﬁ 3.2)

F19N 3.2 uaRANAzaNANTENnsLElnAgIINgNT 2 Wsnan ulsznaunissay

NIUNINENR LT AT

ANAL Bifagen AAzaN | ARldan | A6 fitiagan PNAZAN | ARAEN
1| wdlag 279 18 | Blue egle 5403
2 Blend 285 b47 19 Master blend 5707
3 N, 948 939 20 SangSom 6051 6009
4 Cooper 1225 21 Regency 6326
5 | denmes 1508 22 | @la 6760
6 | lauufiu 1802 23 | Chevas legal 7027 7023
7 Blend 285 2130 1953 24 Jack daniel's 7303
8 | uaslaw 2394 25 | John master 7572
9 | Golden knight 2662 26 | 49119997 40 Bing | 7879
10 | William lawson's 2919 27 aenugdnin 8146 8037
11 Lfdﬂlmfﬂqu 3174 2967 28 Spay royal 8436
12 100 Piper 3664 29 Clown 99 8700
13 | & 3985 3981 30 Black lable 9011
14 | swing 4250 31 | defides 9286 9051
15 | Ben more 4630 32 bl 9579
16 | Dewar's 4885 33 Ballantine's 9838
17 | Troopers 5140 4995 34 Red lable 10137 10065

3.1.3  wan9guAneeNgINgy 3 gogntuluandneilesdandaienlan

A1 Sampling Interval (SI) ABRIUANLTLTNNTATANTANNA (15400) M13HILANUIULT2INT

A

figniaan (10) Wil 1540 A1 Random Start (RS) Aigniaanaa 809 axiilgaNgNIaaNATNAIAL

Aa 809, 809 +65.7, 809 +(2x65.7), 809 +(3x1013.7), 809 +(4x1540), 809 +(5x1540), 809
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+(6x1540), 809 +(7x1540), 809 +(8x1540), 809 +(9%x1540) VG 809, 2349, 3889, 5429, 6969,

8509, 10049, 11589, 13129 WAY 14669 ATNANAL (mm\‘iﬁ 3.3)

FNINT 3.3 LAANANATANANTNNN9LBINAgIINgNT 3 grguauluand N alestiudn

Wwaylan dayaandrunanugssnainedandnienglan (§uaaN 2550)

AN | ARlaen AALAEN

AR fiftagan AZAN ANGL fiffagan ANATAN
5 Tavlqmnss
1 | arzd 200 15 . 6500
(NFzgEIAN)
2 | wn 800 16 | RINLB 8500 6969
3 | newi 1000 809 17 | dnlne 9500 8509
4 Songkwae Wine 1100 18 Azl 9700
5 |Taln 2200 19 | naqusuLAas 10900 | 10049
6 | udaw 2700 | 2349 20 | YiUAIWIYIEa 11000
azinen aulng azinanlnilng
7 - 2900 21 11200
(N3ziREL) (o Tadifes)

8 | lndamiea (nszud) 3250 22 | mdnes 11800 | 11589
o | luiwdiu 4150 | 3889 23 | LAINAY 12300
10 | udsaw 4350 24 | YINey 13100
11| lrig 4550 | 5429 | 25 | @3N919 40 AN3 13400 | 13129*
12 | dulwd 4750 26 | nonauswAef 13800
13| lrig 6250 | 4995 27 | m 14900 | 14669
14 NUBNWEYNED 6350 28 ‘VJ:Q‘VI‘N 15400

3.2 Namﬁmsﬁzﬁmsﬁﬁluqm

annsaezitBunuanstavsminlunguaes  Asenic, Cadmium uay Lead lawu

p~ o | Ry ) . =~ @ v o '
upadenlunat Mg NEie WANL Arsenic uay Lead ieiantiasluunasineding Uinin
Arsenic inugegn 0.0084 mg/l ludaidne uaswu Lead 494m 0.11 mg/l lugsnauguauneud
dnuansduviatiszmedne ladni formaldehyde usiwi acetaldehyde 13uNMUg94A 690.22 mg/ luud
129 uazwU methanol 15uNtug4n 108.27 mg/l Tu spay royal uananBldwuenduuaesia 4 ngu

An Organophosphate, Carbamate, Organochlorine Wag Pyrethroid slunﬂaﬁﬂ (miﬂﬁl 3.4)




¢=4I a e a d” :; 1
ANTNN 3.4 N@ﬂ’]?’)Lﬂ?’]ﬂ:ﬁ@’]?WEﬂuLﬂ@uéLu@‘?’WN 3 NQN
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. 4. Acetaldehyde | Formaldehyde Methanol Arsenic | Cadmium Lead
naw EvRR (mg/) (mg/) (mo) | (g | (man | (mom
A1 Ben more 231.21 ND 87.85 ND ND ND
A2 swing 392.323 ND 91.3 ND ND ND
A3 William lawson's 161.81 ND 335 ND ND ND
A4 Spay royal 113.60 ND 108.27 ND ND ND
A5 Master blend 93.37 ND ND ND ND ND
A6 Black lable 309.9 ND 30.1 ND ND ND
A7 John master 52.99 ND 8.1 ND ND ND
A8 100 Piper 140.69 ND 22.5 ND ND ND
A9 | usllag 690.22 ND 11.1 ND ND ND
A10 | Clown 99 127.82 ND 23.34 ND ND ND
B1 419 <10.00 ND ND 0.0084 ND ND
B2 Blend 285 59.17 ND 15.03 ND ND ND
B3 L%wqu 260.98 ND 20.28 ND ND ND
B4 At ND ND MD <0.006 ND ND
B5 Troopers 189.2 ND 17.1 ND ND ND
B6 SangSom <20.00 ND 15.26 ND ND ND
B7 Chevas legal 214.65 ND 30.9 ND ND ND
B8 agnuanin 12257 ND ND ND ND ND
B9 Wefidas 45.74 ND ND <0.006 ND ND
B10 | Red lable 164.48 ND 56.48 ND ND ND
C1 Tnaui 373.28 ND 51.49 ND ND 0.11
c2 ualein 408.8 ND 42.73 ND ND ND
C3 0003 G 269.96 ND 75.46 ND ND 0.0084
C4 Ing 321.88 ND 58.26 ND ND ND
C5 AR 226.1 ND 14.23 ND ND <0.0060
C6 fqlng 545.61 ND 63.01 <0.006 ND ND
C7 NANGUIUAES 319.65 ND <5 ND ND ND
c8 | widnas 37.68 ND <5 ND ND ND
C9 | 431117 40 Ans 199.26 ND 25.6 ND ND ND
C10 | wa 24513 ND 35.21 ND ND 0.0079

mean 234 +155 40+ 28
Range 0-690 0-108
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o (s

wNneme  Fet1gan C8 uay C9 undndmeigaguau lagniuinliluanizemusanade e
Mnnsdu weilsasmitlalineuniafudaetngaazBuan asigaaianinisizina
a v A a a
49 2 BflaNMALNUAS WANET UAT4IIUI 40 ANT
ND = not detected
LOD (Limit of Detection) for formaldehyde and acetaldehyde = 4 mg/L
LOD (Limit of Detection) for methanol 10 mg/L

LOQ (Limit of Quantification) of acetaldehyde and formaldehyde = 10 mg/L

3.3 WANINARAUNINIATAINE (Microbiological test)

dl’l a = rdl dlgl dl ! [ a o c
@eqauvisenluileusautinaangs (gUn 3.1) daulvniduanvesndndneiganguay

u
| 12

wuawulalatidann waes uazdun Awnsen 7 Tnaenizgausianaznutalating 3 ataly
snunnige (a13199 3.5) Talatimantiazgninhlinaunlalaiifiaanies SEM wudnlalatid
219 (1.489 x 0.884 pm) AWABY (0.744 X 0.549 um) LATAEN (0.772 x 0.707 pm) NUWIALANGI

o A A o ~ a A A o o & A
N (;J;‘]JV] 3.2) LNﬂquLﬂVIﬂ@ﬂUN@Wq\TSﬂQLﬁN (NNANKAN A LLAZFNTINN 3.6) LWRAARNLLLNLTANNL

dl [ = dly
A199% 3.5 Aanuulalaitannniswzimasaulnan AQIN

" Auaulalatl
Blfing 9 — > UNEILI6]
M9 | waes | A
Clown 99 1 - -
Chevas legal 1 - 1
ALNA I 2 - -
Ineud 4 - 2
TR 23 21 14 | Talali@en0qu
03 e 43 - -
i 43 - -
AN 34 - -
dqlne 27 - -
NYNLTULALS 10 - -




scms“gq 12 WD= 14mm  Signal A=S5E1 Dinte 75 Fab 2001 Scan Speed=11 WD= 12mm  Signal A= SE1 Dnta 27 Fab 2008
K Prolobe.=2170  Time: 160815 Mag= 1200KX E4T=2000ky Prelotio. =288 Time 161813

Mag = 12.00 KX EHTE 1600

Scan Speed=11 WD= 13mm  Signel A= SE1 Dete 25 Feb 2008
Mag= 1200 KX ENT= 160w Photofe.=2180 Tans 162540

(c)
U 3.2 1nlalafindadaunaes SEM (Scanning Electron Microscope)

a9y

(a) Tnlatidann (b) Talatidwmaee (o) Inlatld4w

21
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A ~ ~ Py ' .
M1TINN 3.6 N@ﬂqﬁ\wm@@u‘ﬂq\?sﬂqLﬁNWULsﬂ‘ﬂluﬂ@‘N Streptococci

Enterococcus Non — Enterococcus
Test

E.faecalis | E.faecium E. durans E.gallinarum | S.bovis 1 | S.bovis 2
Bile-esculin + + + + + +
6.5% NaCl + + + + - -
Haemolysis YPB) Y (o0) ¥ (¢ B) ¥ (oc.B) Y (o€) Y (o€)
Arabinose - + - + - -
Mannitol + + - + -
Sorbitol + -(+) - - - -
Motility - - +

=

dg/ a a 6 . dl dy a
N1INARBUINTBAUNTE (bacteria, yeasts, molds) NRN1stteuLTMLINIIALTIY
o I8 ¢=4I Yo 1 :// Al dl” zﬂ” a a o 1 1 a o I
nmmmwimummmwm wmmmiﬂmﬂ@ummme@um\ﬂmﬂummnqmﬂqm 3 NARNTUMN
acaey = Y = P~ ) o o
pIENEIRR Qﬁ%iﬂi%ﬂ’?‘i[ﬂﬁ"ﬁ@’&@ﬂﬂ@ NITEHANALNTH NITNARDLUNIITILAN LLAENITAILUATNATLNRD
SEM (Scanning Electron Microscope) a1unnauunieNnuld 4 1finAe Staphylococcus

coagulase negative, Micrococcus spp., Streptococcus nonenterococci e Candida spp.

3.4 Nﬂﬂ’l?VIﬂﬂ’ﬂUﬂ’N%')ﬂ’}W"luMH Wistar Rat

nannInaaauANuiruULNEesy ndsanilaugandaniuansiieluymaaeuiluszes

ALY 3 LAY

3.4.1  HANNIAIIALRDANINANUANARTN WLANLANANN IULAALNANN1IN ARSI LD

A o

Bunoneulmdlusy 1Aun ALP, ALT, AST uazdndiuaasiaulmd ALT/AST adnaluad1AtyNszay

4 o A P g y A P
ANNLTANU 95% (gﬂ‘ﬂ 3.3) u’ﬂﬂqqﬂuﬂQWUﬂquLLmﬂmqﬂT@ﬂﬁquﬂ@]Iﬁ@ (qﬁ:ﬂV] 3.4) R8N

o b4 !

WadAtyfog wilinuANLANsA19ae9LEuns  Triglyceride, Cholesterol, BUN, T.Bili, Globulin,

7

Albumin, Uric acid LLag Total protein




glucose (mg/dl)

Enzyme concentration [U/L]

120
EmAST
EALT
100 ALT/AST| |
80 | I
60 - _ I
40 -
20 -
0 |
1 2 3 4 5 6 7 8 9
Exp. Group

317 3.3 dndawaulad ALT/AST Tusi

300+

250

200+

150+

100+

50+

1 2 3 4 5 6 7 8
Exp. group

317 3.4 szaunglaaluiaen

3.4.2 uaresdndoutnmindusatinuiings  wuANNLANFANatNeNiidn

1
o A

ATUN

o

AL
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ANITRNU 95% AINgUT 3.5 azwiudn nslifuueaneaedetinamaaynil azinainliauasy

¥
Tunjau



Ratio [Liver wt./Body wt.]

3 L—~/+\i\|/‘\

AN

. S R

1 2 3 4 5 6 7
Exp. group

g 3.5 dndautiminsusieriwings

o o

24

34.3 uareadALRu]  winldiuuesnegeddaniuatsiy  uazqase Ynduard

ANUILTA

o o
FALTIARAL

1
o o o A

7

o | Ao o o 4 o .:4' o
ﬂmuwuﬁ;@ﬂ@\‘lﬂﬂq\‘iNUH@qﬁmVI?ZVﬂUﬂQ’]NLﬁ@mu 95% (g‘ﬂ‘m 3.6) LL@ZM?LM@HWW@Q

[

Wughd1a9 AAnuuansnaivlusazngunisaaasasieiliit

w
(8]

° [ 1 o

ANATULTLNU (

@

919 3.7)

w
o

—

%

N
o
—

15

10

sperm concentration [x10° cell/ml]

1 2 3 4 5 6 7
Exp. Group

o

¢=4' o Y v o g
q3;‘]J‘V] 3.6 ’Q’]H’JH@’J’]NL‘HN‘HWH@\?LGIJZ\IZQ‘]_IWM‘Q



90

80

70

60 /

50

40 I

% Motiity

30

—
—
—
_
—
—_— —

- —

20

10

[ee]

2 3 4 5 6 7
exp. group

-8

= - o o
gﬂi’] 3.7 mmmmmium?mmummLsﬁmmuwuﬁg

B = agAUugINsiaaauluiaiouaz g

o A o=y o el p
C+D = mm@maLm@@muwuqmmim@@ﬂm
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a L4
4. IQMITUANANITNARNDN

a L4 a <
4.1 msmfamLﬂi’}wmswuﬂmﬂﬂﬂuqm

1% I

anMsAssirestiiniesduRnisna (Uszme) aain denelAdniu reference lab

WL91 Aldehyde Tugiluas acetaldehyde aa9dantinggad@aulunNinnmsagay wuINHAgiY

o

NIMTFIURAAIUNITNGIINAU (Non. 2088-2544) @aszyFlaifin 160 mg/l  wnuzimaaiulids

o 1 2 [ o=

faethaneniuliBeeeilud Ngudidanisniniieiiuya A NRAAFININITINEAT 329U

a

[
aa

fenilAsuennyInaInnanassnaln iudnaseunnsgugsInduguTy natlsngdnsaedia

a

b

4aWNIUANALHAIANIINIRIFIUNNETE  AINAINUANFANNTRIATNTATIETLFANNTY 2 Uil
! o :/j =2 ¥ :/I ¥ a o a 1= :: A A o ! 1% A a
AgaNIN ARl 2 fesdjiiEnag Awnsziiudaneiaietiuduns UsngdnlAnamilanan

(1397 4.1) Heeann acetaldehyde lugnssswedneg aadlulylldn3anssisensaesinanauds

v
o

v dl a g aal a g 1 o o v o -QIIQ e [~1 = [
PINLATANALATISU LLASATNITIATISN %m\mu‘wﬂummmew@@ﬂmLﬂuiﬂumqmmnuw g

139l 4.1 N9 Acetaldehyde Tusneteganre e useidng 2 feslfiing
Acetaldehyde Acetaldehyde
L [mg/L] [mg/L]
FiNDLi19491 .
’ [l iRn1snans G ERREIEN FARTRIRTEY
Wszwmalng) anfin] HAAUARADIT 1]
431919 40 ANT (U9 199.26 23.4
Troopers 189.20 17.9
RN 319.65 54.3
Chevas Regal 214.65 34.5
Red label 164.48 25.1
William lawson’s 161.81 30.1
wsla 690.22 110.0
agnuNanin 122.57 49.5
g 260.98 20.6
Black label 309.93 39.0
Ben more 231.21 19.5
100 Piper 140.69 19.0
RSD (%) 13.68 14.2
LOD (mg/L) 4 2
method GC-FID GC
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mean 250 = 151 37126
Range 123 -690 18-110
Number (n) 12 12

andayanseiusenain gl lfRnsedunsainenmaniiBngg eninsaaset
FINAARUANNYNASY uemeanntiuudmndslinedinssiansdatininen anilufesdnmuaz1d
d N . d o = . .
naNUNedaNATLENNY 3 e AN lAUTNEN LN @and. TenRFLAATzansszimedng
acetaldehyde uay formaldehyde niagluania wsauisnufuliinnawmssiluaesmanld nag
fAdaaes @, avaulaazindsadsgmun i Inaauenacinaziifion HPLC wisnzazlitpanu
13 (sensitivity) WazANLENETIUATIATIZENINGY GC @111303ATEHiliAN LOD A9 1 mgll
wanznIsAAsIzasszienann lifag luaninzaaamannon  azialasndinismipsziluaniny
2] :/l al o/ 1 Qllo [~1 % a = a QII dll o v
fng ganvianswisansaedananile  feainaisialiuneialuiBuiaiimanzan  iennldans
semedneNfennAIzFiANNE@Desneun1sesed  nifludesdy  @eannnisaeunnunng
AudRaansmainaes 1. 69ldlHsedslugall uinieguee nNAIRsIAaaLIAMNINNITIIATE RN
LAV UL
a b % v 1 a 09;
ANNsALALTaya WuINHNIIRIIAaaLINIn acetaldenyde Tuganvaeatntialug il
WATLINTA  WUINganvesusaslszinAlANuANENeiuesNIn,  acetaldehyde  Aeudinenan
(199N 4.2)  lueRaduneun1demzd waznismeunadsliasaunguiin aunseivlaqii

Lachenmeier and Sohnius (2008) lAN1N194199LATNANLAANATARGAIWAT] 2000-2008 1194

24
o [ %

3 [l P2 1% o o a a a rdl a o v
g mdreslssmagnasnigiwesiull - Inandndneinuanlulssmeanazgeiidinann
= a % a v v 1 a dl =X a '
naadauazasBnildvaraifiagnausanléiuanndt 1500 alln  iNeANEBIAZ BN
acetaldehyde \Hasananuiiluiuaes acetaldehyde Hualiinanaansiugnssy DNA raliiifia

2

manaeniuuasifuansnensdedmingin dlinuauuanseeninnn acetaldehyde i
mmvﬁumqmﬂﬁ UINAUIULENN acetaldehyde ﬁim_l??mmmmu@@u?qw‘é

Miyake and Shibamoto (1993) WuiBuNU acetaldehyde TwifieSaglutag 5-12 mg/ lail
33-66 mg/l LL@Z?)ZQ?T25—102 mg/l @71 Lachenmeier llaz Sohnius (2008) mwwummﬁfuﬁmmn
dafiBunns acetaldehyde genn iy fiunanndszmeRumsmany 620 mg/ mARgeesLe L
dasannasm i lnAnnnsazanang acetaldehyde luszuananisvain LAYININAUTUINTTLA]
@a1NNTAUeN  acetaldehyde ﬁﬁ‘]ﬁmmzﬂq@@ﬂiﬂ quuzgmmﬁlvumnﬂa‘mﬂmq% finananN
mm‘iﬁmmwu acetaldehyde 1f1104 52 - 328 mg/l (Miranda et al., 2007) NIRTFIUAILANTA

UsFanIni1aedingAs 120 mg/
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Acetaldehyde azgnuantuanadtaslumavainienues uazuuaiiaeiuieuluams
1N 11U acetic acid bacteria u@nmnﬁﬁuﬁmf-mnﬂ@ﬁ?ﬁmﬂ'ﬁ@@n%meﬁﬂmum wazanslsznauil
‘Euaﬂﬁmmg' daugnnazitinasian1sifia acetaldehyde A AUUNN FLALIBIDDNTEIAY LATRNUNT
Mddedad  savinssuauneudaiildgngrewnds  enavnliRanisuilenaesansiiié
(Lachemeier, 2007) AR AN RS TIHARANNE &S Saccharomyces cerevisiae AznA
Acetadehdye 0.5-286 mgl/l Qﬁﬂfiﬂ%aaﬁ Kloeckera apiculata (9.5-66 mg/l) (Liu and Pilone,
1993)

FrasanunAnededTIuiaeslFae PagauT Cider wamannuaweydlalidwiunsan
431n6% Cavados AsanLLENNmL Acetaldehyde ReusiszALLUNANS 150-400 mg/l Augaia 1000
mg/l (Coton and Coton, 2003) mm:ﬁmmﬂmmu@mmN?ﬂLﬁ@i@JLﬁu 120 mg/l N3 Cavados &
sunnd acetaldehyde geaznaliiianzideiugiizina (Linderborg et al., 2008)

Hfladaneanluseninansziaunsuas Cavados a1annLiidszAll acetaldehyde ganan
Unfdaigsenulienaiiomnann

tsennsusn @on ¥ lunsvsin Cider visalmiuetliila Aa Zymomonas mobilis "1 IHNANNT
dz4d acetaldehyde 44 (200 mg/l)

‘]Jﬁ‘::m?‘?i@m ﬁ?:‘l_l‘]_lmﬁ‘ﬂaéuﬁlﬁﬂﬁLﬁmmmmwﬂm acetaldehyde g4 (Claus and Berglund,
2005) M3nduin (double distillation system) aznnlilszALIae acetaldehyde zgjaﬂdﬁﬂéfuuuu
rﬁimﬁm (rectification still system)

dsznisnany nisliudieneunslunianauinliingadnszdl acetaldehyde lAgaiiagann

'
1aa

acetaldehyde azWaTuatNHI199N291LAY (Rodriguez Madrera et al., 2006)

sznsnd allnveslinldlunistugsunsafiann1idl acetaldenyde Winau (l{1@agane
WugilFaaa) ueatinyin il acetaldehyde anas (LT8AaneingaLEn)

o o = Ay o o o o . . A

afgmmmLﬂmqmﬂmuum%ﬁmm@umLL'm (the first fraction) M1d alcohol, acetaldehyde
Az ester gagnuanaanidainuanimginen Geazinlilfinnn  acetaldehyde gaanlaifiu 100

Lae 200 mg/l (Républigue Francaise, 2000)
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19NN 4.2 aInniesuandiaya Ui Acetaldehyde ingaanulugsinais wiee mgiL

References Country Number (n) Mean Range Method
Lachenmeier and Sohnius | Germany 834 61+ 101 0-1159 GC
(2008)

Linderborg et al. (2008) Finland 25 78 =38 20-173 | GC
Geroyiannaki et al. (2007) | Greece 28 325+8 196 - 536 | GC-FID
Miranda et al. (2007) Brazil 94 80+ 52 0-328 | GC
Coton and Coton (2003) France 400 150-1000 | GC
Ronaldo et al. (1997) Brazil 56 44.8+16 0-80 HPLC
Miyake and Shibamoto Japan 25-102 GC
(1993)

This work (2008) Thailand 30 234 £ 155 0-690 GC-FID

&
P

42  msluileureadaqduvisdsauinuings

o = aal o Ny v
RINNITNARDLEIDNALLNTHLLLANLIE mmmmmm(ﬂﬁimummam SEM  LaznN19A2a1NIg

TFowadaunsoauunTRaveuAnBeld 4 TRAAe  Staphylococcus coagulase  negative,

2
A

Micrococcus spp., Streptococcus nonenterococci Wae Candida spp. galuiflumeni

o

UFTIYGID

FLULNNLAUAINNS

[ a
4.3 ms‘nmﬂa‘umﬁmﬂuwummqsﬂuugmmam

HANFENLFABAUNINLLUANESTS (sub-chronic) arnnislfifuusaneaagdsonniuansimluilen was
o 1 a A o U o (% % 1
Fane9491939 lunyneae seazaiunu 3 wew M lisvaueulnfludy 1Hund ALT, AST uaz

ALP getneteiiEdATYNANNTeNu 95% UaAIINELgNTnane ninaufwKawauiuduug

3

o ¥ o | o A o o & A £ o %
ﬂﬂﬂq?@?qﬂiﬂlmuﬂgﬂﬂ’ﬂﬂﬂumuLN@QﬂVI’]@’]ﬂ@QﬂLL@@ﬂ@E@@ ﬁﬂqmﬂ@iﬁﬁﬁlul@'ﬂﬁLWNTHNLLUQIHN

|
6

289n17: UL WBNAINTETINLINANUIUTARALNUS (sperm) anasatradiulddniletiing

Q

lﬂl o/

LaaNeaRd wArANAINIID uNTRAReulITeIARAUTUERanaTiY ateltbidAtyRisyaL

ANHLTRYU 95%
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5. d7UnaN19INAARY

ANUIULATDIANUBANDEDANYNAN 30 FeN9 AIIANLTHNIN acetaldehyde L@@ 234 +
155 mg/l og/lu194 0 - 690 mg/l HANAUNIATFIUATLAN kazNUAIqAlUgTULTEe 690 Mg/l 78989
TnulugantindnAe Black label (309 mg/l) ansmlutlawau NAegAINdINInsgIuALAN

16 methanol 1a@at 40 +28 mg/l (0-108 mg/l) dANUlUgINAL Spay royal (108 mg/l) WUANS

Tanzmiin Arsenic Usnnnugagn 0.0084 mg/ lwdledine uaz lead Uinnn 0.11 mg/l Tuganguaw
dliz v ' . I~ 3// !
fiita meudi unliny formaldehyde, Cadmium wazansilsudmgigsia 4 ngu

a a dsj dly a a @
AINNNIATIANNRATIINNTLLNUIAGIY WuNstuiLlenvecmeqauvise g gumlu

a a [ % | ¥

doulvn) ndsannnissuunideuneiiGusinandaanmegeudunss msfraunalalail uaznng
NAGAUNNTWAN A NnTnauunuuAiizaeandly 4 aflm Ae  Staphylococcus coagulase
negative, Micrococcus spp., Streptococcus nonenterococci Wae Candida spp. %umﬂ‘ﬂﬁ‘ﬂ
N TR eI LN LAY

N@ﬂ?zmuﬁ@qmﬂWWLLUUﬁqf;@?q (sub-chronic)  a1nN19lASULBANERRIANALIAIN L

uitlau uazdantingganase Tuny Wistar szaznanunu 3 wew v liisyateulasdludu 16un ALT,

U2
c a K

AST uar ALP geiueteiidAtyfiacnimedis 95% uanadnfugninany Buinsufnud

Auiusiunisaieladuazaneluduilagninansfasueanages  1Bununglraluneninaudul
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A2 swing 1511 zgmﬁmw super premium 40
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1. wan1gasaauldd Catalase WeusnuwuATN@e staphylococci 88nann streptococci

wazldlunisuanuuanizean falinisasenes 0, teduilunauan Tlfanesiunasy

dl a 24 A
sUN 1 nsuanaNaLan (\NANeduid) 289N19743514 catalate

2. NAN1985149 coagulase (uanwuzAAtyNazLan@a staphylococcus aureus BaN
QN Staphylococcus sp. %w] W9T s.aureus daunnnazdiaienlsd coagulase 1% plasma Al
Faudafufian waneinmennageUa3ne coagulase N IUNN196519  Plasma azimian

v
wanewn : nsudeiares plasma Ananesyau enaazuiviiuundaurizendarisnaeaiils

—
—

gﬂﬁ 2 NTLAAINANITATN Coagulase

Negative

3. Wan1sNARaNd lARLAaznIsuUNNn (Oxidation-Fermentation Test)
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4. wansasdrguazlalitfailas(Dalmau plate)

917 3 wamsdsn199in Dalmau plate

5. NAN19H519 Bile esculin I%Lﬁmmm%ﬂzju enterococci (Group D streptococci)
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6. HANISNARAU 6.5 % NaCl Han1TNARALTILLINAZIAAR AR AIUHARLAZINAR LAY

g7 5 uamen1ImAgaL 6.5 % NaCl



Blood agar

Y

Gram stain
A 4
Y A 4
Gram negative Gram positive
flu MacConkey agar Hide \ 4 l
wuAf el TeuuaiiBelu Cocci
Rod

MacConkey agar Tuns

Identified Y

A 4 A 4 A 4
Catalase Spore + Spore -
Bacillus spp.
+ \ 4 _
\ 4 \ 4
Staphylococcus spp. Streptococcus spp.

A 4 A 4

Coagulase (+) || Coagulase (-)

97 6 wNUEIN99ARULWNULLANEEUWANYMNS Blood agar



ANANKIN A ANTINNNTATUIIAININAD A

GLU 1 2 3 4 5 6 7 8 9
(mg/dl) 273.8 216.6 152.9 186.1 224.4 236.6 159.3 223.3 129.8
235.5 200.8 177.9 220.4 240.1 205.5 197.1 232.8 226.7
241.8 238.1 175.5 168.9 273.8 228.0 189.0 196.4 230.0
211.5 159.5 180.0 263.7 135.6 224.1 208.6 250.2 241.8
200.9 222.9 368.8 371.0 230.9 235.1 261.1 197.5
196.9 400.0 319.8 226.7 222.1 260.8 236.9
299.1 298.0 252.1 283.3 227.0
304.0
77U 1163.5 1234.8 686.3 2211.0 1862.7 1603.9 1494.5 1424.6 1489.7 13171
ALadn 232.7 205.8 171.6 276.4 266.1 229.1 2135 237.4 212.8 2045.4
FuIugn 5 6 4 8 7 7 7 6 7 57
HRTINUGIRE
HIN2 273986.99 257822.08 118227.07 659164.52 530074.21 368676.73 328319.17 341421.58 326265.03 3203957.38
Fain
SOV df S.S. M.S. F-value M99
Treatment 8 47776.56 5972.07 2.54 2.14
Error 48 112755.54 2349.07
Total 56 160532.10
C.F. 3043425.28 C.V. 2.37

> » '
s o

Foifu #711697 nsvnerasiifianuuansreneaifacnefdasddgAszduainudaiu 95%



CREA 1 2 3 4 5 6 7 8 9
(mg/dl) 0.56 0.47 0.51 0.47 0.48 0.44 0.42 0.53 0.40
0.50 0.44 0.46 0.59 0.49 0.44 0.49 0.46 0.46
0.53 0.56 0.43 0.43 0.52 0.45 0.45 0.42 0.48
0.61 0.47 0.40 0.61 0.47 0.48 0.42 0.45 0.48
0.53 0.43 0.47 0.50 0.44 0.52 0.40 0.46
0.55 0.55 0.55 0.46 0.50 0.48 0.50
0.48 0.49 0.52 0.51 0.46
0.54
77U 2.7 2.9 1.8 4.1 3.5 3.2 3.3 2.7 3.2 27.61
ALRas 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 4.4
FuIugn 5 6 4 8 7 7 7 6 7 57
HRTINUGIRE
HIN2 1.50 1.44 0.82 2.17 1.75 1.50 1.58 1.26 1.51 13.52
F ain
SOV df S.S. M.S. F-value M99
Treatment 8 0.05 0.01 2.96 2.14
Error 48 0.09 0.00
Total 56 0.14
C.F. 13.37 C.v. 1.02
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Ratio
ALT/AST 1 2 3 4 5 6 7 8 9
(U/L) 58.12 50.0 56.55 42.89 39.72 43.70 42.62 38.44 30.53
39.98 44.05 75.38 56.46 51.24 52.67 42.59 45.74 55.03
53.37 57.08 71.70 42.06 46.30 42.56 34.79 40.04 42.80
43.35 69.24 46.02 72.61 29.05 48.81 69.74 39.60 42.33
51.76 70.58 74.84 44.42 32.54 60.37 45.00 70.79
64.01 59.66 62.10 54.15 66.20 42.11 59.04
56.29 58.16 54.86 34.69 48.96
61.12
571 246.6 355.0 249.7 465.9 331.0 329.3 351.0 250.9 349.5
ALadn 49.3 59.2 62.4 58.2 47.3 47.0 50.1 41.8 49.9
Huueh 5 6 4 8 7 7 7 6 7
HWRTINLE
[YHIN2 12382.86 21571.52 16138.78 28133.10 16402.94 15878.28 18934.76 10539.39 18478.08
SOV df S.S. M.S. F-value F annma1s19
Treatment 8 2070.83 258.85 2.11 2.14
Error 48 5899.05 122.90
Total 56 7969.88
C.F. 150489.83 C.V. 2.38
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ALT 1 2 3 4 5 6 7 8 9
(UL 51.9 38.0 48.8 37.4 31.3 34.0 36.7 29.6 19.6
36.1 42.6 59.1 69.0 51.6 39.5 39.4 40.3 36.1
49.9 62.1 56.0 40.8 50.0 42.6 31.9 38.8 31.2
53.5 78.1 39.3 81.1 47.2 45.0 61.3 25.5 27.6
39.6 60.7 103.5 42.2 22.0 64.9 31.5 58.4
73.8 46.3 55.7 48.9 66.0 33.9 64.0
47.0 53.8 45.7 29.0 37.8
52.5
571 231.0 355.3 203.2 477.6 331.8 277.7 329.2 199.6 274.7 2680.1
ALadn 46.2 59.2 50.8 59.7 47.4 39.7 47.0 33.3 39.2 422.5
Fuuah 5 6 4 8 7 7 7 6 7 57
HRTINUGRY
#HI"2 10917.24 22345.71 10554.74 32222.80 16147.86 11519.71 17083.56 6797.40 12357.97 139946.99
F aan
SOV df S.S. M.S. F-value M1519
Treatment 8 4176.66 522.08 2.57 2.14
Error 48 9753.91 203.21
Total 56 13930.57
C.F. 126016.42 C.V. 3.37
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AST 1 2 3 4 5 6 7 8 9
(U/L) 89.3 76.0 86.3 87.2 78.8 77.8 86.1 77.0 64.2
90.3 96.7 78.4 122.2 100.7 75.0 92.5 88.1 65.6
93.5 108.8 78.1 97.0 108.0 100.1 91.7 96.9 72.9
123.4 112.8 85.4 111.7 162.5 92.2 87.9 64.4 65.2
76.5 86.0 138.3 95.0 67.6 107.5 70.0 82.5
115.3 77.6 89.7 90.3 99.7 80.5 108.4
83.5 92.5 83.3 83.6 77.2
85.9
37U 473.0 595.6 328.2 803.4 727.2 586.3 649.0 476.9 536.0
A& 94.6 99.3 82.1 100.4 103.9 83.8 92.7 79.5 76.6
Fuuah 5 6 4 8 7 7 7 6 7
HRTINUGRY
#H2 45950.64 60378.26 26987.02 83922.28 80047.52 49861.43 60590.06 38607.83 42507.10 488852.14
Fain
SOV df S.S. M.S. F-value M99
Treatment 8 5306.76 663.35 2.34 2.14
Error 48 13600.90 283.35
Total 56 18907.66
C.F. 469944.48 C.v. 2.07
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ALP 1 2 3 4 5 6 7 8 9
(U/L) 65 69 55 68 53 59 74 54 63
58 62 58 68 74 48 73 61 68
63 57 57 86 75 77 65 56 61
70 72 48 77 80 81 52 60 63
63 66 64 96 60 69 46 47
79 85 69 88 82 100 68
74 103 53 62 56
78
571 319.0 405.0 218.0 600.0 550.0 466.0 477.0 377.0 426.0 3838
Aade 63.8 67.5 54,5 75.0 78.6 66.6 68.1 62.8 60.9 597.8
Fuug 5 6 4 8 7 7 7 6 7 57
HWRTINLE
NEHIN2 20427.00 27635.00 11942.00 45454.00 44896.00 32428.00 33063.00 25489.00 26252.00 267586.00
SOV df S.S. M.S. F-value F anna1s1e
Treatment 8 2499.39 312.42 2.25 2.14
Error 48 6661.28 138.78
Total 56 9160.67
C.F. 258425.33 C.V. 1.97
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ratio 1 2 3 4 5 6 7 8 9
LW/BW 3.03 3.49 2.74 2.98 2.89 3.58 2.82 3.20 3.13
3.04 2.71 3.12 3.16 3.03 2.38 2.63 3.23 3.18
2.78 2.94 3.48 2.81 2.89 3.03 2.60 3.41 3.10
3.06 3.00 3.07 3.30 3.13 3.25 2.70 3.21 2.38
3.24 3.22 3.13 3.08 3.29 3.19 3.05 3.24 2.80
2.94 2.80 3.08 3.95 2.98 3.26 2.74
3.33 2.39 2.63 2.76 3.10 2.63
2.96 3.02 2.90 3.62 2.71
57U 15.14 18.2985377 15.54 24.4346543 20.7015311 25.0425773 22.4327409 26.2739761 22.6855934 190.55
Aadn 3.03 3.05 3.10856285 3.05 2.95736159 3.13 2.80 3.28 2.84 3.02
Fudh 5 6 5 8 7 8 8 8 8 63
HRTINUGIRE
HIN2 45.96 56.17 48.59 74.91 61.71 80.11 63.09 86.47 64.88 581.89
SOV df S.S. M.S. F-value F 3nnm1s19
Treatment 8 1.38 0.17 2.25 2.1
Error 54 4.14 0.08
Total 62 5.52
C.F. 576.36 C.V. 9.16
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Concentration 1 2 3 4 5 6 7 8 9
(*106 cell / ml) 7 12 23 26 20 26 25 20 26
10 20 20 21 21 32 28 25 27
12 12 18 20 24 25 21 25 32
15 20 24 26 21 22 24 27 33
14 23 23 24 24 20 25 24 28
28 26 26 30 29 32 28
30 30 28 24 34 26
24 33 26 29 32
53U 58.00 115 108.00 197 166 216 202 216 232 1510.00
Aadn 11.60 19.17 21.6 24.63 23.7142857 27.00 25.25 27.00 29.00 23.97
Fudh 5 6 5 8 7 8 8 8 8 63
HRTINUGIRE
HIN2 714.00 2401.00 2358.00 4921.00 4010.00 5982.00 5144.00 5976.00 6786.00 38292.00
SOV df S.S. M.S. F-value F 3nnm1s19
Treatment 8 1297.90 162.24 10.92 2.1
Error 54 802.04 14.85
Total 62 2099.94
C.F. 36192.0635 C.v. 16.08
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% Motility 1 2 3 4 5 6 7 8 9
B 50 60 70 70 60 80 80 80 80
60 70 70 60 60 80 80 80 80
60 50 70 70 80 80 80 80 80
60 70 80 80 60 70 70 80 80
50 70 70 80 70 60 70 80 80
70 80 70 80 70 70
80 80 70 70 60 80
70 80 80 70 70
53U 280.00 320 360.00 580 490 590 610 600 620 4450.00
Aadn 56.00 64.00 72 72.50 70 73.75 76.25 75.00 77.50 71.77
Fudh 5 5 5 8 7 8 8 8 8 62
HRTINUGIRE
HIN2 15800.00 20800.00 26000.00 42400.00 34900.00 43900.00 46700.00 45400.00 48200.00 324100.00
F aan
SOV df S.S. M.S. F-value M5
Treatment 8 2109.84 263.73 5.39 2.1
Error 53 2595.00 48.96
Total 61 4704.84
C.F. 319395.16 C.V. 9.75
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% Motility 1 2 3 4 5 6 7 8 9
C+D 50 40 30 30 40 20 20 20 20
40 30 30 40 40 20 20 20 20
40 50 30 30 20 20 20 20 20
40 30 20 20 40 30 30 20 20
50 30 30 20 30 40 30 20 20
30 20 30 20 30 30
20 20 30 30 40 20
30 20 20 30 30
77U 220.00 180 140.00 220 210 210 190 200 180 1750.00
ALade 44.00 36.00 28 27.50 30 26.25 23.75 25.00 22.50 28.23
Fuah 5 5 5 8 7 8 8 8 8 62
HRTINUGIRE
HIN2 9800.00 6800.00 4000.00 6400.00 6900.00 5900.00 4700.00 5400.00 4200.00 54100.00
Fain
SOV df S.S. M.S. F-value M99
Treatment 8 2109.84 263.73 5.39 2.1
Error 53 2595.00 48.96
Total 61 4704.84
C.F. 49395.16 C.V. 24.79
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