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ABSTRACT

The purpose of this research was to study the processing and quality characteristics

of frozen herbal refreshment products for health. There were three stages in this study:

studying of the processing of orange f1avored frozen refreshment, studying of the processing

and analyzing of frozen herbal refreshment product by the researcher in cooperation with the

people in the community. The data were collected by using interview and laboratory

records. The results showed that the processing of orange f1avored frozen refreshment

product by mixing of orange juice, syrup, sodium chloride, citric acid, and synthetic color and

blending by blender. Processing of herbs frozen refreshment products have four color for

acceptance were yellow, pink, orange, and violet. The raw material were pumpkin, lemon

grass, soy milk, Caesalpinia sappan Linn., calcium carbonate, Alpinia galangal (Linn.)

Swarte, carrot, Orthosiphon aristatus (Blume) Miq., Rhoeo spathance, Scheffera renulosa

Hams., honey, syrup, and sodium chloride. The frozen herbals refreshment product has total
o

soluble solid between 13.67-14.33 Brix. The yellow of frozen herbal refreshment product

has higher protein (0.84%). The orange of frozen herbal refreshment product has higher

vitamin C (0.43%). The frozen herbals refreshment products has safety storage duration

about 28 days.
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6. Lvjan':i::~1 m1 £JL~LLn'Yi'a-1~U'Ylnllii1l1Tl"1Ja-1l.1':i::L'Yl~
q ~
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n
nl'V\ U~fl1l3JL ilu LUL~"lJEl,nil Ln1~~ 11::a'1IULw'n ~ Ela'"lJlllW

q q

-U 1::a'1ULL"U~-3

-l~rl~1J ~f.Ja~
q 'lI

I >
n

nT'nJ'H\.l.1nl1 <:====J L'Ylflt ut~[jn11f.Ja~'lI

-. A ca.,.. 6'
-n1::1J1Un11f.J ~~ f.J~~ll nl.'Yl

~ijfl1111U~El~.n £I

•...• ft A •.•• ft'
-LEln~m~nl."lJEl-3f.J~i111nl.6)1

-f.Jail.n nl.'t1~U ~ fJiI.n £I

-f.Ja~.nnl.'t1~ijflnl.~l'Yll-3 tll"15U1n11
q.

ll,.o. 6".c::tal •...-1J11~1lnl.'Yl'Ylu~ Elilll £ILL~::a'1£1-3111
q

n111111Y11Lii.un~n1111 n1::1J1Un11L1£JUi'11111lU'lU"151111'U
'lI q

n
Ln~n11~~U1 L~f.Ja~.nnl.'t1~ijfl1111U~El~.n £I ijflnl.~1"llEl-3a'1IUi.W1't1El-3~UL~ ElU11El-3Gffli'1t~n

q q 'lI



I
...•

'UYIYI 2

~nJ'\.I.Lrn LU'\.I.'YI1W rJ1n"nn13J"151~ ~'\.I.~l'\.l.1'V1nhJni1.nt\\I~lW1J tl\l.w"15~ti.13J11iLU'\.I.m
q ~

1m~n h~ LL~l'\.I.~ll3Jm\l~tl~l'\.l.th::ntlU~L~,nn.w"15 i~1LLi:l)l~~l\1 6) ~ti.13J11iWl'VI1Uil1q

L~~tl\lm ilmh\l L"15'\.1.«3J'\.I.LW1~ln.w"15i.~LLri irn ~~i.1i~l\16) L"15'\.1.n1::LirJu \11 ~::L~11uL~rJq

1'V11::111i1'\.1.'VI1\1~1::L,jirn<iha\l i3J i1JU::1~ LL~"13.1LU'\.I.<il'\.l.«3J'\.I.lW1~lni~1 L~LLri ~'VIii ~"
q ~

L"lI1nl1\1 i\l~n ~mLn LU'\.I.~'\.I.Ld1i1~~1-nLu'\.I.«3J'\.I.i.w1i.~LLri J1u'\.I.1« ~Ln~tl Ln~tlLLm LU'\.I.
q q q ~

<il'\.l.'\.I.tln~lndir\liiu1\1~1'\.l."lI tl\l «3J'\.I.LW1~1UU1::'YI1'\.1.L1iL<ilLL<ii«13J11fll i'ti1 m111 rJ'\.I.tlnL~L"15'\.1.
q

"151rJiJtl\ln'\.l.rJ\ln~ 1nH1U1~LL~~ LU'\.I.<il'\.l.
q

f11i1 "«3J'\.I.LW1" (herbs) iifl1,hn~~113JL<il'VI~1 rJfIr.J1\1;f'\.l.nU1~flU1::«\I~"lIfI\I Ldfl'VI1q q

L"1f'\.l.'YI1\1wqnHfl1«~f «3J'\.I.LW1 'VI3J1rJn\l.w"15iiL3J~~~hjiiLLri'\.l.LlI LL~::~l mdflh«~q~n1~q q ~

LW1::u~n 'YI1\1f11'V111«3J'\.I.LW1 'VI3J1rJn\l L~~tl\l L'YIfl'VI1mrn~1 iLL<ii\l1«'VI1f1n~'\.I.tl1'V111 'YI1\1
~ q

m «3J'\.I.LW1ii~113J'VI3J1rJ~LuW1::L~1::~\I ~f1 m~3J1~1n.w"15 li1nH1 hTl~\l3.Tmu'\.I.h~
q

Li'tl1\1'V11f1Lvi fI ih 1~/lh1\11nH1 «"lI111W1~LL;]\I LL1\I 'YI1"n T1'V13J1rJ«3J'\.I.LW1,) ~ LU'\.I.n ~ 3Jq q :..I q q

Vi LflH ~tl n~3Jfl1'V111 LL~::n~3J~~~.nrnsJL«~3JfI1'V111 'VI1n«3J'\.I.Lw11iL vifln111nH1'V11f1
q q q

U11L'YI1tl1n11 h~ 'VI1f11iL«~3J«"lI111w,)~Lu'\.I.m tl r.J1\1L1fi~13Jii ~~~.n rnsJ«3J'\.I.LW1111'\.1.1'\.1.
q q

•• .J ~I'" ••• ~I t. .¥ •... U IS''VI'\.I.\I'YILu'\.l.rJ1'V11tlfl1'V111'V11tlLu'\.l.'YI\1rJ1LL~::tl1'V111 "lI'\.I.nu~~ 1::«\I~"lItl\l
q

mi iltl r.J1\1L"15'\.1.n1::L't; rJ3J 'VI1nliL vitlLL<ii\ln~'\.I.LL~::1«tl1'V111 n1ni.il'n1::L flrJ3JLU'\.I.~

tl1'V111 Ldtll i~~~.nrn't1n1::L f\ rJ3J~lU~3J~ll3Ji'\.l. 1~~~'VI1tl1::iu 1~ L~«L~ tl1tl~~«\I n1ni.
q ~

il'n 1:: Lf\ rJ3J,)~ LU'\.I.rJ1(1'\.I.U1::L'YIfl LrJtl13Jit) LL~::,)~ LU'\.I.~~~.n rnsJL «~3Jtl1'V111 (1'\.I.

«'VI1;j'tlL3J~n1) ~\lLU," LUL<il~ ~U~111~U1\111 rJ1-nn1::L f\ rJ3JLU'\.I..;r\ltl1'V111LL~::m 1'\.I.L1~1~ ~

L~rJln," "1511m3J~n'\.l.~3JJ1W1'\.1.LU'\.I.L~~tl\l~3Jm3JL-n1 LL~::LU'\.I.m1::U1rJ
q

«3J'\.I.LW1~13J W1::11"15Utlm'1iJm 'VI3J1rJn\l "m~L<il~ln.w"15 i~1'VI1tlLd ~L1iL<il~«3J
q ~ ~

U1\1 'VI1tlLU~rJ'\.I.«111W" L"1t'\.l.~"15~LU'\.I.~l'\.l."lItl\l 11n ~1<il'\.l.lu ~tln j:.J~ lj~lj ~L1iL<il~1'\.1.
q

.ff'\.l.~tl'\.l.n11LLu11ul~ 6) LL<iil'\.1.'YI1\1n11~1«3J'\.I.lw1flni~LLU~\ll'\.1.1u<ii1\16)L"1t'\.l.flni,"l~Lij'\.l.~ . q ~ . ~ ~

~'\.I.L~n~\I U~LU'\.I.~\I~::La rJ~ 'VI1m)~ LU'\.I.LLr1\1 tlr.J1\1hfi~13Jl '\.I.~ll3Jiin"ll tl\l~'\.I.~l 6) LU Ldtl~

n~11i1\1«3J'\.I.LW1 3.Tnunn\l LuW1::<il'\.l.lll~ti.13J11 iLU'\.I.rJ1Lr11,r '\.I. .;r\ldtl1~ LU'\.I.LW11::11 i~1
q

'VI1tlLd iin11ti.13J11iUtW LL~::H1.'\.I.h~U1\1"15U~Lr11,r'\.l.
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W"lHl2J'U.L'V'n'VImEJn\l~'U.f1.~~l\1 ') ~~lm1nli1mlilJ~\I'VI1mJ1::ntl1JLU'U.E.I11m~1q q q

hfl ~1\1 61 1"ll'1'U.nl1ff\l L~12J~"lJlll'rd1\1nl EJL~ LL~::iifl112J ff1~ru~ tl2J'U.13-£fL11 'VI~1 EJ~l'U.J Cl ~ ,

L~LLri

1. f1112JL%lflru1'\.1,'Yl1\1ffln-l1rn~"lJ W"ll'~2J'U.L'V'l1LU'U.~~~~~~lnn-112J"ll'1~ ~2J'U.13-6
., Cl q q

i'imtl2Jl1iLU'U.lh::tEJ"ll'U L~tln111n13-1 hfl.nEJL"1lL~lJ~\lLL~tlJ11rnnl~LL~1 L''If'U.l'U.Lm:nEJii
'IJ

'VI~mn'U.LL~~\l112J'U.13-£fi'in 1iW"ll'ff2J'U.L 'V'l12JlWJ1 6,000 tI LL~'VI~\I~ln.yi f1112Ji''Yll\1
•• q 'IJ q 'IJ

A 6'.clI •... A. •••••••• J" A •..• ft A .ell1'YlEJlfll~~1 2Jn1W-l~'U.l L~1runl1'V1'U.12Jln"lJ'U.2Jnl1~\I Lfl11::'VI LL~::~~~ E.I1~lnffl1Lfl2J 'U.'"

'i"t1fi1,rth:: 1[J"ll''U.1~~1EJ ~::~1n~lJ1 £J1'U.n1'i"1,r2J1nwh ~2J'U.L 'V'l'i"'t111~f1112JitmJt,r£J1
'IJ q

ff2J'U.L'V'l'i"~~~\l2Jln Lij'U.L'VI~1~f1112JTI'Yl E.I1n1'i"'Yll\1~2J'U.L'V'l'i""lJ1~n11~~'U.l hiL~1runl1'V1 '"1
q q 'IJ q '"

L'Yhfifl11 l'U.u~~u'\.I,'y'h t~nL~m)2J11JLL~1i1~~~L~~lnn1'i"~n~~2J'U.L'V'l1 l~f1rnlh::t£J"ll'u
q q q

~n 11 EJ1.yiL~~1 n n1'i"i\l Lf1'i"1::~'Yll\11'Yl £J1fill ~~{th::n tlWllJ 1'U.th:: L'YlfilL 'Yl[Jd]'U.LL'VIa\l

'Yl1'V'lE.I1n1n-112J"ll'1~er'U.tl~2J~2JlJ1nr iiW"ll'~l\1 ') ~1iLU'U.~2J'U.L'V'l1L~mh\l2Jln2Jl EJUlJ'VI~'U.q 'IJ q

"ll'ii.~ [J\I"lJ1~LL~L~ £J\ln1'i"~'U.f1111i£J1'U.'Yl1\1fiLU'U.1'YlE.l1f111~~f2Jln;1'U.L 'Yh"t'U. f1112J~'U.iTYi

~~'U.lf1112Ji''Yll\1W''ll'~2J'U.L'V'l1~\I L~2J;1'U.ilnflf\l'V\'rt\l iin11L~2J~'U.'U.tEJlJl EJ~1n-l1mff"lJ.ff'U.2J~
'IJ q q 'IJ

;i1'U.mh\l LU'U.'Yl1\1nl1"lJel\llh::L 'YlfllL'YlEJl'U.tI 'V'l.fII. 2522 t~ m ~2Jtfl1\1nl1~1n-l1rnff"lJ.ff'U.2J~
•• q 'IJ

;)1'U.L"1l11'U.LL~'U.~~'U.1n11~1n-11rnff"lJ ~12JLL~'U.~~'U.1 n11LfII'i"H;)n~ Lb~::i"f12JLL'Vi\l"ll'l~ uUlJ
•• q ••, ..
at • A .4 •..• A ••••• I AI •••• .elI

'Yl 4 ('V'l.fII. 2520-2524) ~ m 'U.tl\l~'U.n\lLL~'U.'V'lilJ'U.ln11LfII1H!n~ LL~::~"f12JLL'VI\I"ll'l~ulJlJ'Yl 7

('V'l.fII. 2535-2539) t~ EJiin~1~nl1~~'U. 1~2J'U.L'W1LL~::n11LL'W'Yl£fLL~'U.L'Yl[J1'U.\l1'U.ffln-l1rn~"lJq q

2J~;)1'U.;'lEl ~UlJ~'U. 'U.LL~::~ilJ'U.11"ll'lnl1LL~::L'Ylflt 'U.t~ flyf'U.U1'U.tl'U.L~LLri nl1LL 'W'Yl£fLL~'U.L'YlEJ
'IJ •• q

Llli"ll'n112JLL~'U.L'YlEJn11'U.1~L 'YlEJff2J'U.L'W1LL~::L'Ylflt 'U.t~flyf'U.Ul'U. L~tl1ith::tEJ"ll''U.1 'U.nl1
q

LLn1"lJuru'VI1 ff"lJll1'V'l"lJtl\l"ll'2J"ll''U.~UlJff'U. 'U.LL~::i.'f\lL~12Jnl1~ LL~1n13-1~"lJll1'V'l"lJ tl\l~'U.Ltl\l t~ EJ
., Cl •••• ,. q

li~2J'U.L'V'l1nl1LL'W'Ylrj'yf'U.U1'U.n11'U.1~L'YlEJ1'U.1::ilJlJflfI~ f11tllJfl11 LL~::"ll'2J"ll''U.l~Lu'U.LtI
q q q

El£il\1nn~ El\ILU'U.1::lJlJ ~12J11ntl1m.h::~1'U.n1'i"~ LL~~"lJll1'W LL~'U.U~~U'U.L~ tl1~n ~11 L~11
'IJ 'IJ q q

ff2J'U.L'V'l1ff1'V11lJ~1n-l1rn~"lJ2J~;)1'U. ;'l tl ~2J'U.L 'W1~1"ll'1'U.n11i.'f\lL~12Jff"lJll1'V'l LL~::nl11m~n
q q 'IJ •• q q

t '" iI .f •.. ..I ~ •...I .4.., •.. .r A AA1f1/tl1nl1L~lJ 1mlJEl\l~'U. L'WtlL'VIu1::"ll'1"ll''U.~12J11n'W\I~'U.Ltl\lL~2Jln"lJ'U. ('U.~fII1LL~::'WEJEl2J,

2534)

2. f1112JL%l~ru'Yll\1LfII1H;)n~ 1'U.U~~U'U.W"ll'~2J'U.L 'W1 i~LU'U.W"ll'LfII1~;)n~"ll'it~'VIrt\lfi
cu .cl q q .cl

~l\1t11::L 'Ylfllnl~\I'VI1'Yl1\1~\I'Yl'U.LL~::fl~Latln~2J'U.L'V'l1L'YlEJLU~n~'VI1i1 E.I1L~ tl1n~1 t 1f1lJl \It 1f1
q q

LL~::ii'VI~1 £JU1::L'Ylfll~lllff2J'U. L'V'l1L'YlEJLUU~mL~::'ti1nl1~1"lJ1mL"1i\l11lJU1::L 'YlfllL'Yl£J ~2J'U.L 'W1
q 'IJ q

'VI~l[J"ll'it~fiL'i"lff\lElElmu'U.'i"U"lJtl\ll~n~lJ~tl n'i"::11'U. "lJifwi'U. L11 LuLfl'I!El£J LL~::
'IJ q

~I fl •.• .4 .., , .¥ '. I ••..• '" •.• '"2J::"lJ12JLu £In Lu'U.~'U. 'If\I~2J'U.L'W'i"L'VI~1'U.~~1~ ~1\1u'i"::L'Ylfll£J\lfI\l2Jfl112J~ El\In1'i"Eln 2J1n LL~::
q
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1ll.,j,r;)'Ull.m·1I1"lf1n11Lm~~1n111~~Lff111n11Ln~~1n1::'YI11~Ln~~1LLiil::ffl'\n1n1.'~1i fl1111
q

ffll.1';)1ll.n11~n~1 L~1I~ll.LLiil::ij1fl1~n111')tJU11';)i.itll.LL~ll.rr~ll.11::uun11~~ ~ n11~iil1~
q

LLiil::n11ffi'1~~1ll.1ll.LL~ll.~~ll.lL~1~~lhLLiil::~~fl1lLL~~"lf1~uuuii 6 ('IAl.~.2530-2534) L~a

l'\lfl1111Lijll.i.ul~1 ll.n11rr~ll.lfl nl.1l1'1AlLL~::LLl'\~~Uiilnff1lll.1'IAl1L~ a~~aan 1~ml1l'\ll.~"lfii~
q 'IJ q

11a~ff1lll.i.'IAl1iiijintJ1l1'1Al13 "lfii~ ~a 1I::11111LL11nn1ll.'IAliilLiitJll.Lf1~~l'\atJ ~a~~~ Li1
q 'IJ

n1::11ll. "If::La1lL'YI~11rl'll.,)ll.'YIfL'YI~1U'lAliil'IAl1nl'YItJ~U~ LLiil::,.h~~(ii';)IDLLiil::'IAltJ811,2534)
'IJ

l'\lnn~11i1~u1d£J"lfU118~ff1lll.i.'IAl1~ij'IAlUl1 ff1lll.1'IAl1ijflnl.U1dtJ"lfulii811ll.~rJ1I1n
q q q q

~~U1::1tJ"lfU11a~ff1lU1'IAld~iil~LLn (na~Lll~"lfnd111Wl,"naUl3JtJ. 2543)q

1. f{1111drrrn~11dflU1~"lfii~i.~ 1~£Ji.1i~a~limu~u,j';)';)uu ~~U1~"lfii~fl1';)ij11fl1LL'IAl~
q

LL~::~8~L;'mhli~ltJ1I1n amf~81,;)l'\16ffal~mn lwria~flll.,.fu

2. 1i~iiln111n~1 l~~ln~L~ tJ~num LL~U,j';)';)UU LLiil::1~fl1111uiilaYlnmLnmi1l1nn';h
q 'IJ

LL~U,j';)';)UU
q

4. ij11fl1fln ffl1l11flU1::l'\rJYlfh1i~l tJ1Uf111&!'amLL~U,j';)';)UU
'IJ q

lii1~1.h::L'YI~LiJun11iilYln11111YlYliil'YI1~f111fi1
q

8. lil.h~LLlii~ n~u ;. 1ff 11a~81l'\11L"li"Uiiln')u'YIf 1iu1~LLlii~n~'\.l,81l'\11'1Al1n11'\.l,1I,j~
q 'IJ q

LUtJlind8n LLrI1ILUfl8U
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13. LU\l.n11El\l.-rn~:JJ1~n Lrw 1~th::~l"15\l. htLL~Gl::'ti El.,1ri\l. i'imh [J~\l.LEl.,11\l.n11'\hw"15
q ~

~:JJ\l.Lvn 1\l.'ti El.,1riWllEl.,1~\l.:JJllit~dl~lh:: 1[J"15,r~1:JJLL1JmL~ml1J11 ut
q

14. rh l~Tl\l.L ~\l.TlutTilLLGl::ml1J:JJ1~lL ii.\l.:al~ ln~i~])11:JJ"151~Ei.,1;t\l. rh 1~Ln~Tl11:JJIlijl~
q ~

1\l.1~\l.])11:JJ LLGl::TlutTil"ll El.,1Tl11:JJLU\l.L'Yl[J
q

'\.h~:JJ\l.Lvnih~"151~EliEl[J~1:JJ])11:JJ"151~ 1~TlutTilLLGl::lhd[J"15,r~Elil.,1nl[J 1~ [J~1\1 ii
q q

j:.JGl~ El1::1J1Jn11 £iEl[JEll 'VI1 1 L~1nJ Ell 'VI1 1 1~'V'l~.,1.,11\l.rh 1~~~'V'l11utL th~\ltI k\l il\lnl [J
'"

n1::"li:JJn1::"151[J LLGl::El~:JJLtI~1[Jl~lij\l. Ln~mLi \l.Eln~ln~1'V'l1~utLL~1 rT.,1"li1m.h1\1Lff'\.l,j:.J:JJ"li1[J
q q q

Tl11JTl:JJL"lliJ\l.ff1\l. ~ Ln~~lnnT~ 1J11IlTl Ldml~{ rh 1~il\lnl [Jtll \11\l.L~ El£il\liitl1::i'YlTIIll'V'l
q

LiiEl.,1~ln~11ElTVIl11 \l.,i'l~:JJ\l.L 'V'l1"li1[JTl11JTl:JJ1::1J1Jnl~tll\ll\l."ll El\lil.,1nl [J tlll ~~11ElTV\l1
q q

"15ii.~~\l.L~t1~d[J"15,rEl £il.,1L~:JJ~ i\l,!\l.Ell~~1:JJ11rm ,h111 vh~:JJ\l. L'V'l1~U\l.ff1\l.'V\'rt\l"llEl.,1:al~
q

Tl\l.L'Yl[J L'V'l11::,r.,1Ell'VI11~1J1tllTlii ff1\l.t11::n El1J"llEl.,1-W"15~:JJ\l.L'V'l1,r\l EliElmLGl::thu~ hTl 11 :JJn.,1
q

,i'1~:JJi1Jn1::'VI1[JTlGll[Ji'El\l.'VI1El1f1~:JJ\l.L'V'l1~LTl[J~:JJ L"li\l.Lnmn[J ~::LTli' n1::L~[J1J l,r~:JJi1J
q

n1::'VI1 [J 1~"151~~EliEl [J~\l.h LLGl::rT.,1iitl1::1[J"15,r~El~Ill'V'l i\l,!\l.,i'l ~:JJ\l.L'V'l1~\ILUWJ1~:JJ~L~
q q

~lnn111,rff1\l.t1~::nEl1J~l\l ') "llEl\l-W"15L"li\l.j:.JGlLiJ~n 1fqJ-W1f~l\l ') '\tl:JJ1LLtl1~t11~L'VI:JJ1::~:JJ

~l:JJ!l~nlGl n11~:JJ,i' 1 ~:JJ\l.L'V'l1\l.Eln~l n"li1 [Ji1J Tl11 :JJiinn~::'VIl mL~1 rT\I"li1[JtI-r1J1il ~ LLGl::Li,r\l~ q ~ q

~11'V'lTlutl \l.n111hu~-rm~n hTlL~1Jl.,1 hTl ~ttl~nJ11TllhjLL'V'l\l ~:JJL~~Gl El~L1Gll L3JLU\l.
q '"

a\l.~11[J~El~"llIll'V'lL'V'l~1::Ln~~lnnl~1,n1J ~Eln j:.JGlLn~~ LtI~Eln 11n"llEl\l-W"15:JJl~l\l.
q

n~::1J1\l.nl~j:.J~ ~~ ~::Ell~ Ell~ 'tiiTInl~e;;:JJ~:JJ LU\l.,i'l ~:JJ\l.L'V'l~(nEl.,1LIli1fn1~:JJ fflun El\l.liJ [J,q

2543)

• l&J t.I ••••

Li'iEl\l~l nil.,1nl [JTl\l.L~l ii ff1 \l.t11::n El1J"llEl.,1'\tltl~:::JJl ut i'El [JGl:: 80 i.,1u\l.'\t1~.,1ii

Tl11:JJttl~ty~ Elnl~~l~.,1:al~~El\l~ln Ellnl~ il\lnl [Je;;El\11,r,i'l LtI"li1 [J1~~::1J1J~l\l ') 't \l.il \Inl [J

tll\ll\l.Le;;~1:JJtln~Jll\l.il\ln1[Jiin11~nJL;[J1\l.Gl::t11:::JJlut 2 - 3 ~~1 t11L~lL3J~:JJ,i'lL,jlLtI~ '" .

"15~L1f[J ~::tlll ~Ln~n11n~::'VI1[J,i'1 u::,!\l.L 11~\le;; El\l~:JJ,i'lL,jl LtI'Yl~LL'Yl\l.Lrhn1J~L;[JLtI LL~l\l.

1Jl\lTlf\lTl11:JJ n1::'VI1 [Jtlll ~Tl\l.rT\I~~ ~~ 1\l.~~"151~ ~\liJni\l. LtI~ :JJ,i'1~1 ~1~~1 ~ L"li\l. ,i'l

~:JJ\l.L'V'l1~\Iii 1.11::1[J"15,r'Yll.,1[Jl ii TlutTil 'Yll\IEll 'VI1 1 LLGl::"li1 [J1 \l.n11iJ El\In \l.hTl LU \l.e;;\l.
q. q

l~mu'V'll:: 't\l."li1.,1mnl~i'El\l. L'VI~ElElEln:JJlnnl~~:JJ,i'l~:JJ\l. L'V'l1~1:JJl1rl"li1 [J1'V1~~h"li:JJ~\l. tlll ~
q q



tLU~lL~(3UlltLrtU!!ll
n.

~fl1~LlT.mU'U~1mfJ1
~ I'tt ••.• ~ ••.• 7::'

n. b

fJ(3,ttU~1~fJ~1~w~L~Lr ~f1~lLtL}1~~l!l1J!L~1l1.1tMl nrt}1Lr::LtM 1
b b

~Ln O£-Ol L~UfJ(3,tt!llU~(3,V:1L!'f9~~~(3~l~11tMl~rt}1Lr~ttf1(3~1

~~11~~~~ ~(3~1LrfJl~rt~(3~1l1. Ul~l~'1~L(3::}1~~~L~~(3~~~~~llT. B~'L!,l.'P.~LU "t

n. ~ b
n.v:~~rt~L't\~L(3::}1}1~~::~1' l1!"~llT.f1lLLfJ~~fLL~!lltM 1nrt}1Lr::~" ~~tLUn ~Ul~::}1

b n. b

::~ lU11~llT.nf!1tU~~ttf1U.::~.!1.LLJf1tIl1.L}1 fJ(3~rmulMu~Il1.::Il1.~ltL}1 rtU.tM' nrt}1 Lnrt~u."" ::t r=' ..-- 0 I ,f''''' F'p lA. .': Pr'
b n.

~tLunI!1!l1 ::~11 fLlnfJ !;!fL1~lrtfJ~~1~tM1~rt}1L1\~(3lT.}1t~~L~~(3U.::U.::tU(3~Il1.(3~1l1.rtfJU1(5~::(3.. "
b n. b

nI!1~::n.!1.LLJ~lL::~tMlnrt}1~W(3z.~~~tU h~h n!l::rt rtLIT.::rt ~~1 lfJj:J11}1t!l~tMlnrt}1

L1\rtfJ~~1z.~~::LM~'fJ~1 f1(3~ij1G~1l1.~1!1tlijrt~z.~~(3~lr1.nI!1Lll ~W::t\J&LU "£..• , I'
b

~ttf1N~Il1.(3tll1.n(3UUl~(3tll1. ~n~L(3::}1rtLlijLU.tLU
...,. P' I IF"" 0

b

f1lL::LrtIl1.1 l~11~llT.nl!'tlij~Uf1~::~.!1.LLJf1~ Il1.L~ ~L~~~~L~U~~~~rt11L!'f9LfJ~(3IT.'IULrt~~~
b b

::~11~L(3::}1~~(3~1~~ij £-l ~L~tlij~}1tMlnrt}1nIJ1Lll ~~ij l-~ ~L~tlij~~11tM1..nrt}1nI!1L~. " "
b b n.

tlij~L\Ao mLn~1..!lU-1..f1~1l~1mfJ~~1~tM1..~rt}1L1\~~L~~~::~11 fJ~1~(3~tM1..nrt}1L1\rt~,t:I~~L~
I I'" ••••

b b

• ~L(3~L(3::}1!l1..Lll~L(3::}1C-(3~~ttf1~::~" rtfJ~~1~::n.!1.LLJtM1..nrt}1 ~L(!::ll!rcU.~"Z
b b

fJl~C-~~~MLLJIT.}1C-tLf1
" 0

b

~tU!::~"tLIl1.L(3C-LU.L~'lUij~~L~ C-~~~~L(3fJL~fJL~}1rt(3~1~tL}1nI!1 C-~ f!o 1::t~C-Lll1.nL~n~tL}1
b

(3~1l1.~U.1(3!:1::rt~~g:~CSL~~n~1 JL.!1.fJPtfL!l~tU! ~Ln£-1..~L~f1~'~tM1..~rt}1f!o'::t~C-Lll1.nL~

fJ~m~ 16U. 1(3!:,::rt~~, (, !l1l1.~t1.~UL~Lrt f1~1(3~Il1.(3j!U(3~'tlij ~}1tM1..t1.fc}1t1.1!1 Lll

(, !l1l1.~.!1.~UL~rtfJ~~'
b b b b

~tM 1..nrt}1L1\f1lLL\Aom l}1~}1!l1..::~tM 1~rt}1L1\C-(3lT.n»~c-~~~::~tM1..~rt}1L1\C-(3IT.MLl.l'I11ijrtfJ~~'...........
b

Lrtq!1tM1..nrt}1,ll>~tLU L~c-~"~nI!1L!l'L~ L~ij~~'1~!l (, !l1l1.~f1fJ~1::tU~l~ }1~C-~"C-~"C-LfJ" Q

!lnl!:~Lf1 ~(3~ll1.mL~L1\~!l (, !l1l1.~C-~1m~::rtL~ij~L~L1\~!l::~L!l'L~ C-~"~L~L1\~!l::&!lIl1.~L~................
( b bUlJumLIT.::rt n~1~L(3::}1 l.9!lIl1.~C-(3IT.U(3~'c-~11tMl~rt}1nI!1L~ ~t-lltl.rcIl!UB!'~LU"~

b

(v£9l' rt(3fJM::~"~~U) uc-~n(3~n~!l tM 1..nrt}1L1\rtfJ~~1tLUL1\::n"(3ffa" " "
b

~t-lltl.rcIl!L!\rcB~~'~LUL!\::tI. "(!~'"

b b b

~}1~n ~~MLLJIT.}1~ ~L~ ~~rt}1~b!1~~fJLUC-L~::lLLJ}1LRU~
b b b

C-(3UUfLC-tL(Wl~~LfJn(3!J}1mfJ~1~~tM 1~rt}1L!\on,tt~~ fJ(3,ttU~1C-L~~lLfJ~LU.L~'lUij~~::~11, " "
b b

tLIl1.L(3c-~~lnI!1.1JL~1l1.'tM1..~rt}1Lr n~nl!'~u. 1(3!:1::rtLP.!l11~1 ~(3~1U(3tv1o::~1'~UfL~L.!1~~L~
b b

IJl~ fJ(3[JlJl~~rt}1'IUij!l~U.!1.~Lf1tM.1..nrt}1L!\oL!\oIJLIl1.::tUtLUL(3~~fJl~rtLIT.::rtL!\on~1 ~~~~'" '" '"
n. b b n.

fJLUC-L~n ~(5LJIl1.'IU(3~ ~L~n(3~rtLlijfJ L~ijn(3 t:lfJl~lltLrt L}1~U.!1.C-Lf1.f.M1..~rt}1L1\::LtM1 fJLf1}1U~'"

g
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tJ~'Vi1ml;tu. hi ~\I~ Eh'!li~11lJff:e:n~lLUU.'VI~n1'VInhnlJl1mntJL 1l~2-3 e:nfi~m~£Jhl~a\l
~ v

1~ffl1nu.tJ~~
~ ~

5. n,,-n,-tln'li,alJ" lYf'-~ml C1 iNtJ'Jt9l 1~~a£J ') L'YIUlfflJu.lrn1au. ') -;)1u.1u.L~n~ J q

,"a£J~\l1wiJ1~LLn1 n1amrlff~U.L'Y'l11au. ') LUlJl1~-k1 L.yJa1~LdmLn'JL~1tJ~11lJ1au.-k1 ')

nu. L~a1~L~lJYiaLU"1I1~~:L3-iLL~n

~ ,
iJ~~uu.L~ii~~~~u.'VI11~m11m~nh~~1\1 G1 1~£Jhrulf\rh~ln~n~~L~1fru~"l5Yil\1 G1'I III J tLI J

ll1fflJU.L'Y'l1tJl\1"l5U~~lJ~ltJln1wrll\1LL1n"1la\lnl1~lJ al~rh 1~1inEi~er~ Llia\l~ln1ff"l51~L3-i
q ~

fi a£J~1\1ntJ1ffU£JlJ"1Ia\l~~lJLLYiLUU.LW £1\11:£J:#u.L'yh t! u. 1~nl1~lJ~~~11~lJLLtJtJ~tJil ') LL~:~

~11~lJtlU. f\~U1\1al L1~L.yJal 'VI'~mu.fil'Y11\1al'V111LL~:'YI1\1£J1lJlnn11t1~a£J~\lL1U.1U.LL~1fia£I
~ q

~ lJ Lrta\l~ln~:rh 1~mu.fil~~~\I u.an~lndiT\I ffllJl1tlr11~ lJL~,f\l1au.LL~::L~U.~llJ ~11lJ"l5atJ
q

nl1~lJlrlfflJU. L'Y'l1"l5U~L~£11~~YiElflU.LUu.L1~1U.1U. al~r111 ~di~nl1ff:fflJ ffl1tJl\1
q

"l5U~~ii{j'YIt~ai1\1nl£JL~ nl1~lJfflJU.L 'Y'l11au.G1 ~iiatll.'VIl1ij 60 a\l~lL'1f~L:nm"1u.LUr11l~q ) q ~

Lfl atJ~1'V1~a~ al'V111Lff£Jff111'Y'l11ij~lJnu.11~ L'l.'Y'l1:~ LL~:al~r111~iinl1~~snlJ ffl1n alJ::L1\1
q ~ q ~

LL~:~au.'YI'irf1.~~1£I
q

Jl ~~L~fimuu.'VIi1.\llu.Jl fflJU.'t 'Y'l1 LL~:iT\I LUu.~a~n tll.'t1~ii~11lJ al~ruYi aU1:L 'YIfl
q v

t~ £IL'l.'Y'll:a [Jl\1El \11Wrll\1~ ~~ ~a~ ~~L~ff~iimlJltll.lJlm nu.~11lJ~ a\lnl1"11a\l~~1~ ~\lr111~

1:~tJ11m~n~1 LL~:Ln~~11lJffruLu~1~lnm1L lb Lff£JL~~l£I ~\lt! u.nl1Ul~~ L~ff~i\ln~11lJl~ v

LLU11ULUU.Jl~~ L~ffllJl1tlr111 ~ff11\1lJ~filL ~lJl~ntJ~~ ~a~'YI1\1nl1LnH~11~ff\l;tU. LL~:~~~ ~ ~

~11lJLff£J'VIl£J~Ln ~~ln-n a-;lln~"1Ia\lEl1£Im1L ntJ1n Hl ~\I,f\ldtl1: LI1'Y1"11a\lJl ~~L3JffllJl1tl LLti\l
q

aan L~~llJn11lJl~nl1~a~LL~:~11lJU£JlJ"1Ia\l~~1~ L~~\ld (n a\lLmi"l5n11lJ al'lrnau.l3J £I,

2543)

1.) Jl~~ L3JL-nlJ-nU.t~ £J~a~~lnnl1Ul~~ L~LL't1~ln1i11lJ"l51~LtI~lJI11£J1~,!tytylmfl

L.yJa1:L'VI£IJl tJl \I~1u.aan~u.L~Jl ~~L3J~L-nlJ-nu. L~aUlmtJ~tl1~~ a\lUllJl ~ fflJJl L.yJaL~a~l\1

Lffmi au. Jl ~~L~tl1:LI1'Y1dU£JlJ~a ~L.yJa~\Iaamuu. 'VI~n Lrta\l~ln ff::~1n~ anl1Ul 'tul iLL~:

U1:'VIiT~fil'iJu.~\I rf\ld Jl ~~L~L-nlJ"liu.~1u.l'VIrutlnUl hlliL Uu.1~tl ~tJ1u.a~ffl'V1n11lJ al'V111
tLI ~ 'I., ,'" '" ,

LL~:L~1a\l~lJ~1\1')
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2.) th~,n'lL3J'W1mJ~3JLthl."15ii.Vl~Gflm1{l~3JL~'t1UVi ii ~lU~ ~3J"1Jel\l.J1~H~L3JLLVln~h,:I11u

Ltl itunlJ"15ii.Vl"llfh1~~L3J~ti.13J1LUll.lVl{l~lJ LL~:ltm1~~Vl"1Hl\! h\!\!1U LVltI~13J11mLt.i\!mm L~,
LuuEin 2 tl1:Lll'YlriEW ~a

- .J1~~L3J25 - 50 LtlafLaUu~ L"liU.J1~f\! LL~:J13J:~1\! sa\!hJ~13J11{l~~VlLuuJ1

~~L3J'W1a3J~3J100 LtlafL'fiuVl1~ ~a\!ti.1mLiiimn\!LL~:tl1\!LL~\!1~"151~naU,
3.) .J1~~L3Jtl1\!LL~'.m~U~~VlLVltlm1ti.1~~L3J'VI1mda~~L3Jtl1:3J1tll.1atl~: 25 itULtlq

Liiia«~\! L~11:~m~"nh 1"'L-n3J',jU~ltI.J1Vl1~ LVltin aU~3J~a\!ti.1Ltl ~~3JJ1Vl13JElVl11~lU ~1:lJ
q

I ~ ~~ I

L~ a~Vl~113JL-n3J-nu't1\!Uti.1~~L3Jtl1:Lll'Yltl1\! LL~\!n~U"lIa\!LL~~:~~~ Vl ilElVl11~lU"lIa"n11't11
q ~

1"'Liiia';]1\!LLVln~1"nu

4.) J1~~ L3JWlL~,;]1tl"15ii.Vl~\!Luun11~~VlLVltlm1tb.J1~~ L3J3J1~U1:L'VItlJ1aamL~1~

,1uLL"'.\J1"'LUu~\!LL~lti.13J1lJ11,;]1U{l\!"15\!L~a~113J~:Vl1n 1un11lJ7Lll~ J1~~ i.3JWlL~,;]1tl"15ii.Vl
q q ~

~\!~L~UnUmn~~Vl L~LLn i3J 3J:Vl3Jii\! LUU~U
q ~

J',un Ti1~\!LUU~{lmfi tI\!nua ri1"n11.\J"lI11\!~1tI'VIit\! L~a11~3JLL~li'm~nL1~lJ1\!"15ii.Vl

i.~ "1Jtll.:~Ein~1tla anm L~LL~\! ~\!LnVlfi1{l13J~1.\J61 Vl13Jm3J1nmtl1U'VI~~UL'Yltl~lU 1'V1nJl1J '11 ••

"1iaLii,;],;]7\!L~a\!\huua r.hlld mh1 L~11~113Jii.tl3Jm1lJ7Lll~,r1 ~n,1u 1U~\!~3Ji.'YltllJ1\!na3J sa\!,
LnVlitumh \!11VlL~l LL~:U'W1'V1~1tI ari1U"lItll.:ii LnVl,;]1n'VI~1n'VI~1tli1';]~tI Vl1nl L~11:~t1.\J

'11

GflL'VIVl'VI~mL~l '" 1,;]::LnVl,;]1nn11tl~nn1::LL~n11na11El1\!t1\!~11'W~tll."lIa\!.J1~n 1U'Yl1\!n11
q q q

i'mY1L1~ LL~::n11~Vl~113JEl1U11mr\!1:lJ11 LUUEl1'V111L~ a~"lI1l1'Wtl1:n alJnlJ LUll.'Yl1.\JLaan
q q

'VI1mUUm1'YlVlLL'YlUm1nU~n LVltlVl1\!('W1::"'13J'VI1L'Wt, 2542)

'VI1nlL~11::~Li.\JLll"15U1n11LL~1'WlJl1n11ti.1~mhu 1U3J1n3J1,1u113JnU 'VI1nhili

~113J1::3T~n:l\!1 un11~1.\J~n 1"'~:El1Vl L~ a"ll~Vln11tluLfl all. "lItll.::~ti.1~n3J1,1u1 "'LL'VI~n

~:LEi£JVl';]ULUU"lIa\!L'VI~1 Lan1 ~~ LnVltlnmm aanSULVliuii~\! sa\!ti.1Ltl ~n11~ru L«tI~tll.fi1'Yl1":.J l\J cu CU., Cl

El1'V111"l1a\!~11a1'V111lJ1.\J~1Ltl"1U 1U'VIit" LVltIL\l.'W1:1Vl1Sju'ifLL~::1Vl1iiULa sa\!tlal1 LUU~11

LLau~aansuLLVlu'lf ~ L~tll1 ~1m1{liJ a\!nu h~3J: L~\!lJ1\!"15ii.VlL~ ~ "1~ rum1,1uLL~::n11n1a\!..

LEl1n1n~naan nal1Luun11~VlLan1~~11\!m m 11LilltlEl1'V111'V11an1nEl1'V111~\!Ltlsa\!1t1

a1'V111iiii1 u~ n 'Yln"15ii.VlLUll.tl1:: LtI"15,r~a11\!n1 tI L'W11::"li1tI1",-nlJrl1 tI~:: Vl1n "li1 tI~Vl
q

L~ L~~LVlElda~113Jrf\!~Vl1::~lJ,r1Vl1~1ULaaVl LL~::iJa\!nU3J:L~\!lJ1""15ii.VlL~~l m "liunu L"liU

3J::L~\!lufhLffi'VIqj ('W1:"'13J'VI1L'Wt,2542)
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,1'1trmJl\1 «~1ijnl1L~:JJ,r l~ltl'VI~a,rl ~\I tl\l j,U'<illUlU:JJln L~ aU1\1LL~\l1«"lfl~1'IXntlU~ ,
n~utrn LLal\h j,U~:JJ~\ltf Utan1«~'h\lnl rJj,~1U,r 1mtl'VI~a,rl ~\I:JJ1nL11UTll1:JJ~ a\lnl1£i a:JJij

«\I;1u 'VIlnnU:JJ1mlUL11Uj,u il\1n1 mbj,u1idJU l"l~\I\llU j,~'VI:JJ~f1nLU~rJULUUj,"ll~ULnu «::«:JJ~ ~

j,11Uil\1n1mUu~tl1iLn~ t 1TlellU uaml1nd~~dJu t 1TlLU1'V111uri\l~a\l1::1\1LU\l,WL~~~

i1~~iJun1:JJaUl3TrJj,~il:JJnU«f11iJu1irJ tll"lfUln11 LLtl::'VI\brJ\llU~l\1 ') ~L~rJl"lia\l,
1tll.1\1~~\lL«1:JJ1iTlui.rlrJnutrn LLtl::~tlj,m'IX:JJln;1u ~\lLUU 11u 9 "lia"lla\l"liau~~nl1nu

al'V111L~ a«"lJ1l1l"l~~"lla\lTlUj,'YlrJLl"l11::~n LtJULL'VIfl\l"lla\l1~liiu LLtl::LLilil~'VI tlln'VI tll rJ"lfU~~, ,
'<illLtJ\l,~anl1~11\1~1~ LLtl::~~l~~ ~n rJ\IL1JULL'VIfl\l~l~qj"ll a\l1rJa1'V111~LU\l,U1::trJ"lf"~a

..• t J11\1nlrJ (l"l1::~1:JJ'VI1l"lli, 2542)

,rlLn1~~:JJ:: Lthl.~a"lla\l,rliru 'VI~a,rlLL;]\liru ~1iL1rJnL ~a 1iLUU~«u1~ LLtl::
I'" •... '" 'AI

~\I~~nfl:JJtlmil;;u1tllTl \1.1Ln1~~:JJ::«1:JJ11f1'yi1j,~~lmh~tl j,3Y'VI~a\h trn 'VI~e)'l.b«:JJUj, l"l1~ , ~ ,
'VI~mrl'V111U"lfU~~1\1') ~iru11:JJnu,rlLL;]\l1 ULTl~a\liru t~ rJnl1iru rh1iJ1LL;]\I~L~:JJtl\lj,Uij....
"ll\l,l~L~ntl\lLUULn1~L~n ') naU\t1j,u1UU1::'YllU \hLn1~~3J::ij~ n~u 1«"lfl~LL~n~l\1nU

;1UnUl~f1~U~Ul:JJ11i,

,1'1Ln1~~:JJ::«:JJ\l,j, l"l1 LUULTl~a\l~3J~j,~~lmrl«:JJU j,l"l1LLalU1:JJlirU11:JJrlUJl LL;]\11i, ,
LUULn1~ nl1~~~ti'1«:JJU i.l"l1Ln1~~:JJ::L~:JJ~lnl~f1~U~Ul:JJ1tll,rl«:JJUi. l"l1 LLtl::1l1"lfU::U11~

, q , ,

LLA"H)'t1(Carrot,Daucus carotavar. saliva) Luuw"lfnuil Utln~lrJ UtlnLLutl\ll'V1ID~ ~ •..

lw1il\1fl~~\l,lu'VI,rlLLa\l al~~a\ltl~"llUl~LLUtl\lUtln~\I Lrta\l~ln~a\l~LLtlLtI11~ t~:JJlnn11 L"liU~ ~ ~

nl1'l i,rlL~:JJ L~:JJvru~UtlnTll1a £i'lU1::"U 600-1300 L:JJ~1"lfau~u ilUUU 'Yl11rJ~a~3J~ ~ ,
«:JJU1mj,~Tll11iilrJTlan~rJ\I«~f)£i 5l11ltm::'t11\J'rtfl11ltA1ifGl{ i.~LLn tl" LUUl"l11tll.~ , ~

j, •...•...••• I ~I 'I •••... ofl .1 1!V. I t ..'Ill-' c;'iJ •...:JJtl:JJtln:JJtI1rJU1Uu1:::JJltll.1-2 u LU :JJtln~tll.::LUUHf)rJ111"i1hJ"i:: !I1l'" L1l'L "£)1M1"i'VI1, ,
tr~ 'l~LLn\l~~ tll~:JJ~lLLUU:JJ::~::nf)~f)\I "ll~tl::LE)rJ~ii1Lunlutll"llU:JJ U1LLTl1f)'Yl:JJ1~f)\ILLtl::~

«~nU1::naUal'V111 11:JJnU«~~L~:JJ~LlUkU«~1UU1:;'YllU,rl ~UU1\1') ~:JJrlU,rl~«:JJ,rlm~

1i~:JJ 11iWJ"!I1 il ijm:JJltll."ll a\lLn~f)tU"«L~rJ:JJ«\I ~\ltll1 iijfl'Ylt'Yll\1-nUi1««11:: ij,rl~U~
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'VIEl1l1:;LVHJihl'Y111'U.'Yll~,]U'VHJ1n-i.~L~El'U.~1'U.~m~1'n1\J Ln1f"1fll''i 'nu·h ~1 ii~11LU~1~

LLflhii'U.~~ iihh~'U. mftui.m~1~ 1i1~LLflm~hJlIiiy.JEl~y.JElf~L'VI~niii~lii'U.LEl {j 1 {j 2 LLL~:;~ ~.........
1~111W1l' (LLfl1El'Yl,2548)

..1
n1'n't12.1 LLfl1El'Yl
.aI IQ 6'

'Yllll (n1:;£J1'Yl't'W,2537)

1uU;UJ ii 2 "1ln~fiElL~[J'VI'U.l:IJnlJL~[J'VIe:J:IJL~[J~'\.b:lJ11ilh:;nElUEl1'V111..r1i.l.IfiElL~[J

'VIEl:IJ ~m~Hu.:;LiI'U.'vhr~~'U.11:IJn'U.LiI'U.ne:J~l~'U.n ~:IJ~mil'U.'] Elli) ,] El~mj~1'U.tfl'U.~'U.ii11n~

Ellnlfi'1ElEln:lJ1L~El~l~l~'U. 1u ElElnlilln~l~wij~ L1[J~eH.h~LL'\.L'\.l, 1UL~[J'VIEl1l1~J~~LL~:;n~'U. ~

~i.~1iI1nlUL~[JfiEliL;j[J1 lU£J11L1£J1fl~1[J1U:IJ:;~fl1 ~L;j[J1i~ "lIrl'iin~'U.'VIEl:IJ ~'U.LL~:;lUL~n

nilL~[J"1lU~~'\.l,G1"1lElu~'U.1'U.,rl'V11e:J~LL\1.:;li) ~1~'U.~\12-3 y.J~ L~[J'VIEl:IJLilwvh1~filL~£J1nuJ ~ q

~lL~[Jn nl1:;Ln~ '1~'1 lUL~[J~~ iiJliT'U.'VIe:J:lJ1:::L'V\[J1~'VI11'U.'VIEl:IJ3J'U.LL~:::ii~L;j[J1~

U[J:lJliLLYi~~Ell'V111LiI'U.~11fl~Elhwmf t.h::LU1f"'t11\JU1 lu~~ ~:lJnu,rl~lI ~~Ellnl1

n1:::'VI1[JJl lh1~~111i1 'rh 1~"lf1l~'U.11n LiI'\.l,£J1,juif~~111'U.1.b:;L'Ylfi'l~~l.IiJ'U.i 1ifn1il
q ~

LU1'V111'U.~1'U.t.I"i::LU1f"~" ') i.~LLfhhLtJ'U.n1:::'Yl~1~~:::1n"lI'U.:lJa:IJnau'1~'1fh11:IJnu~ElnL3J

~'U. ,tl LtI'U.3T~nl1~1:::~'Yl1i1t11~tu.:::~'VI~"1i113TuL~El"lf1[J""11~"1i113J'U.iin~'U.'VIEl:IJviEli.ri vie:J
q ~ q

'VIlIL~m.tli.t1ElU ""11'VI'ri'VI1El'VIlliin~'U.'VIe:J:lJluL~[J~'U. ~~liLLi~ ~~:IJ""lU'VI~ LL~~~ LL~~~ ~ ~

n~u"ll'U.:lJi.'Yl[Jli)L"li''U."lI'U.1I;1'V1'U."lI'U.:lJLu[Jntl'\.l,~e:J~"li'El~1'U. '1~'1 ""11~LL~~ ~~:lJnu~ 'lJ q

~:IJ'U.i.~1~'U.li) ""lLiI'U."1l1~1I'U.i.~1 1i"1l~nlJJl L~El~~:IJ L"lf'U.'\.h~h ('VI:lJEl~lI'U.i.~1vr'U.Ul'U.,q q q

2544)

...
Q..o ~ AA A fi' It A
n'1LlUH)\J :IJ"1lEl1'Yl£J1fi'11~~1Glycine max (L.) Merr. 1~fi'ILEGUMINOSAE "1lEl

••• ~ ~ A ~ tL. I ,;., a ~ I A A •...
'YlEl~rJ'U.rJ1~1:::L'VI~e:J~rJ1LL1:::rJ1LL:IJ~1[Jtl1L'V\Gle:J~(1l1fln~1~) :IJ:::tl1L'U.l(1l1flL'VI'U.e:J)El~~1
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L~l dln~'JL~l0iU-LL~l) 1'lJm UU (er"nqM) 1'lJ~ (~~U) ~nMrn::dJuvhr~3J~nih~uL1JU
~L'VI~t13J~"lJUtI11fl~3JElci'YJn~lU"lJEl"~1~Ulu ~~H1U~1~uLLumn~'u~luciEltl 3 lu 1t111"

~ 'IJ ~ 'IJ

f1~lmtlL"jj tI~lmL'V\~3JlU~"lJUJ"~lUUULL~::~lUfll" ~Elndju~Elm~n ~"lJl1El3JaJ1"~mLUU
'IJ

•• '" '" I ~ 'l.< '" • ,'" '" 1 .1 1 •. 1tI11 3JL3J~~2-3 L3J~~i'lTWt'lLtI'L3J~~LlJ~Elm3J~~ULl~~Elnu"i:atltl'" ~~ f1L1LlLlilEl1El~~~
~ .

1::~U'Illlill~ 1UL~EllilLL~::L~3Jemf[3JULLriLllil11t1'V13J~tl1::,hL~ElU 1i1Utl1::'YllULiIUEl1'V111n11

1nM1LL~~~L11~1iI1n~~lM1itt1L 'VI~El"LmLL~lU~Lilu~" ~Llmtl3JU'VIEl3J'YllU1L1m~Li1ULL~~~

'VIUEl"LfEl"1"'Illtt1L'VI~El"mLL"lhtl1~'\AlEl"1i~1'\AlElnU1Llrn~LiluL~EllilElElnJltI li1u 1 rhliEl

1~luJl'\AlEltl1::mrn ~3Jl'iJl"l~L~mtEltl "tllil li1uLl~~l'\AlEln LtI~t1Um1U~::3 f1f" 'VI~Elli
'IJ

tt1L'V\~El"L'\All::1";LLliln11n~3Jt";'fn nu~~ ') 1U~:: 3 rl'ElnUIiIU~3J~~~EltlU3 1U Lilu 1 1ElU
"lJEl"n111nMl 1U1::'VI11"~nULaJ~El"nUEl1'V111~U"~LiUEl1'V111~ijJliJumn~1 t1'V1rr"1iI1mtu

1U~ 4 1'V1nuEl1'V111Lilutln~nUEll'V11151L'V\~El""ElmiluEl1'V\11LLl13J1::uuciEltlEl1'V111LaJ~li

51L'V\~El"500 n13Je!ltl~" 5 nt~n13Jt~t1t,re!ltl~"~3JLEl1Jl LL~11fftt1L'VI~El"~3Jt";L~El~U1U

20 Ul-n LEllnlnElEln1::L'VItlJlIi1ULL";"u~Lilu~,,1'i'Yll1nnuflf,,~:: 0.5 - 1 n13J1U~:: 4 f1f"

\1 .f.,('VI3JElLl3JUL'\Al1'\AlUU1U,2544)q

nu\nl"i" ~m1El"~U 'YlEl"~U,t" 'VIq!liJULri(lnfln~l") 'YlEl"~~~Eli'Ylm~lLllilf

Rinacathus nasutus (Linn.) Kurz 1"~ ACANTHACEAE ~nMrn:: LaTW3JLl"1-2 L3Jlil1~l~Uq 'IJ

n~3J~1~l~UL1jU~Liitl1~" e:lEluiJmiluiu~L 'VI~t13Jtu Lilul1JL~t11L1t1"lil1""ll13J1t1L"jj'VI~mtl
'IJ 'IJ

1"1 nil" 2-4 '1J3J.m1 4-8 '1J3J.~Liitl1El3JL'VI~El"lilElnElElmilU''liEl~'lJElnlu~"lJU1~L~nn~u~

"lJl1tflun~u~~nuLilu'VI~El~ tI~lmLtlmiluLlEl"tlln tllnfll"ijlil~LL~"lh::nlt1aJ1" ~~ Lilu~~
q

LL'i"LLlilnJlt1 ff1U~'Il13J1LilUtll ~El luLl~ 11nLllil Lll1LfI~LL~::Lll1Ell'V111~"1~qj

Rhinacanthin LL~::Oxymethylanthraquinone Ll11'\Alflrn'Yll"mLL~::1n-li~U~ML"ll 1nMlhflq

~l'VIU" 1~~lil1"'Yl1l1'V1UnLLnlElLilUL~Ellil'JJl'\Alm~ t~t1'1l11u'VI~mlnlh::3Jlrn1 rhliEl ~3J

11Jlh::'YllULilLflu'Yln1U 1nMln~ln LntElU1liltll,nuLl~'VI~mln 1 r11liEl~11'i~::Latllil ~Ll3J
q

JliJuiillil 'Yll1U~:: 1 f1f" IiIUn111i1::'VIlt1'VI~Ell,nULllil'VI~El11n~lLL"liL'VI~1'V1~ElLLEl~nElerEl~1

itllill~ LLnhflifLlLl11::tiEltl1~mEll~U lu lilElnnlU 11n ~l"l'iLl::El1lil iULilu-iuL~n ') lilln

LL~~l'iLL";"~3Jl'iL~El~Li~3J "llElfl111::1" ~~Liluhflt~~lillill" hfli1LIiI hfl~lil hflflll3J
'IJ

~U~l hfl3J::L1"t Udj~L~El~LaJfl111Ulh::'YllU('YlEl"W-wk",2548)
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....• ..., •...
111'nfl 2.2 'Yl Eh'! Yfu' "15-.'1

.a A •..• 6'

'Yl:JJl(nEh'l1';JtJ'Yll>1nT~mW'YltJ,2526)

d 6' 6'
M\UJ1\UJ,)::~1"n1t1 "15Elwqm~l~l~~~:Scheffera venulosa Harms. 1>1~•

Araliaceae~1'U,~Li ~El lu~~ an:y.m::tt';l 1t1 dJ'U,l~y.j:JJ"1l'U,l~ciEl:JJa'>11-3 L:JJ~~luth::nElu
• '11

LLUUU13:iEliiluciEltJ 7-8 LU luciEltJ ~1.hl1~1m1.1lu~Eln nl1>1 1.5-3 Lsn'U,~L:JJ~~tJl1 5-8
'11 '11

Lsn'U,~L:JJ~~~rr>11uii~L;jtJ1L"1l:JJLtJmr'U,~Elnii"1l'U,1~L~n~L;jtJ1El:JJL~~El>1~mtJ'U,~1.1l"llEl1UJl ~~
'11

EiEl'U,~L;jtJ1~~~n~LL~>1~~~,),)'n~m 1m~nhfl~~ hflLLvrEl1nl~ "1TUL~:JJ~::1m~nhfl~~El~~:JJ••

ama'u 1m~T)mhfl1.1El~ LLfrtElLLnEllL~tJ'U,LtJ'U,L~El~~~hWElmL~~~l:JJL~El~~:JJ1'U,LL~~(~TI.•

:JJ.tl.1.1.)

111'nfi 2.3 ~'U,:JJ1'U,1.1~::~l'U,mtJ
q

~:JJ1(~fi. :JJ.1.1.1.1.)•
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'VlllT1'Vl'n~LLlI'J ~eJ~U.L!ieJ-1VI~lV1U.l~LLaJl(i'rJU.l't1) Ul-11nih (tl~::,;)lU~1-nu.f) a~
~-1 (L'W"1l'1~1)~eJ't1l-11't1rJ1~1~~f Orlhosiphon aristatus (Blume) Miq. ~m~Hu'::"lleJ-1V1~l

VlW1~LLaJl Luu..y:h~aJ~n ~-1 30 - 60 L"UU~LaJ~~th~U.LUU*LVI~f.JaJ*,xl~lmL~-1 lflu.~u.EleJu.
~ 'U

l~-1tl~l rJ:-1~~-1 maJrJeJ~ EleJuii"llu.n~::,;)lrJ lu lu L~m eJeJn~~-1"lllaJL1rJu.~~u LLUU:-1uln ~tl
'U

lULUU.~tl'''liVl1eJ1tl"lllaJVI~laJ~~ n1l-1 2 - 4.5 L"UU.~LaJ~~rJ11 5 - 12 L"UU.~LaJ~~tl~lrJlu
'U 'U

L1f.J1LLVI~aJlflu.lu~eJU "lleJulu~muu.V1u.L~eJrJvll-16J rJm1U "lleJu~lflu.luL1f.JU ii"llu.~laJLiulu

~-1~lU.UU.LL~::~lU.~l-1LiteJLUU1-1nlu.lurJ11 1 - 2 L"UU~LaJ~1ii"llu.Lumi*LiirJ1L"llaJ ~eJn

eJeJmuw15eJn1::,;)::~f.JeJ~LUU.~tl,r~~ rJl1 10 - 15 L"UU.~LaJ~~iltl~::~U~tl'''li rJ11 1 - 2
'U 'U

3J~~LaJ~~ '~Sjnlu. n~u~eJ-1n~u~eJm~eJaJ~~nu.LUu.~tl1::'1l-1 -1m~mreJrJ f.J11 2.5 - 4.5
'U, ",

3J~~LaJ~~L!imUu.(:.J~rJ116.5 - 10 3J~~LaJ~~~1u.ueJnii~eJmbiJu.Vl1mUu.tJaJ 6J n~u~eJmi5eJaJ~

~~nu.LUu.VI~eJ~~~-1 L~n rJ11 10 - 20 3J~~LaJ~1tl~lmLrJmUu.tlln tllnuu.iiVlrTn~u.6J 4 VlrTn

l~-1'tl't1l-1~lU.VI~-1 tllmh-1~1-1 1~-1LUu.1tlieJu. m~1L'W~~ ii 4 au. L1rJ-1LUU.2 ~ ~~1-1f.J11
'U 'U 'U'U

nll~Uu.L~mreJf.J nlu.m~1rJ11 Ln~rJ-1'~~~nu.fJ11nlltllnVl~eJ~~eJntl1::aJlnl. 2 L"UU.~LaJ~1
'U

aUL1nl.LUU.2 'W~1U.UUU11';)unu. nlu.Ln~1L'W~Liim1mL~n rJ11 5 - 6 L"UU.~LaJ~1tl~lrJnlU
'U 'U

LUu.1tln1::UeJ-1 tl~lrJ~~ii 2 'W~11 Vl1eJ"ll11eJaJ~1-1EleJU.(:.J~1tl"lleJU"llU.1U.nil-1 LLUU.rJ11
'U ~ 'U 'U

tl1::aJlnl. 1.5 3J~~LaJ~1 ~laJ~hii1eJmju 1::rJ::L1~11um1eJeJn~eJmL~::LUu.(:.J~ ~~eJ~iJ nl1

"llrJ1f.Jvru.fli~-1irmhVl1maJ~~ ri'1U.~LiLUU.f.J1'~LLfi 1UVlID1V1Ul~LLaJl~~1'Wflnl.l~f.Jlu 1i~ ,,~
LUu.f.J1"1l'-1LL'Ylu.1U"1l'1nwnuir~~11:: LLnl1fl'~ LL~::n1::L'Wl::ir~~11::am~u LLntll~Lrl eJmL~::'"ll

"lleJam~u ~-1~u. ~~~~ LLnn1::~rJ '~Vim1 -nUir~~T):: -nuih LLnVlu.eJ-11u.~~,xl~l~lu.L~eJ~

~~fl1l aJ~U.L~eJ~ -nu~1-1Vi1Y1U.1::UU't1l-1L~U.ir~~11:: '~LL~::~U (:.J~~~~·h~~aJ1U.LL(:.J~1u.

n~::L'Wl::eJ1V1l1LL~::~1'i LLm~Vinl1 LLn'tleJ-1il-1 LLnij~ Lll~eJni1n 1~~1~ L(:.J1LUU.~1-1

1U1l1::'t11U.LLn·'bfli.~Vim1 LLn~1i.iVim1 LLnir~~1::Vim1 "lleJaJ~'t1l-1i't1f.J1~l~~f 'tu
'U

•.. ""1.1 "" • ~ ••• ""..i",,";VltylV1U.l~LLaJlaJ uLL~~L"UrJaJ~-1u1aJlnl.1eJrJ~:: 0.7-0.8 LL~::aJglycoside 't1aJ~~"llaJ"1l'eJ

Orthosiphoninu.eJn';)lnd'rT-1'WU essential (i'eJrJ~:: 0.2-0.6) saponin, alkloid, organic acid

LL~::fatty oilliLUU.f.J1-nUir~~11:: L-nU.i.~am~u l~rJlirJ1"1l'-1,;)lnVlqylV1u.l~LLaJl 4 n1aJ "1l'-1

nu,xlL~ eJ~ 750 3J~~~~~ ~aJ~l-1,xl'WUll rh l,xir ~~11::fl~eJ-1LL~::1~eJlnl11l1~ih~~~-1LL~::

"llU.l~til~~~-1(Lim.hu~u.rJn~1-11l1::mnl. 0.5 L"UU.~LaJ~1)VI~~eJeJnm La-1iD'l iVl ~lV1U.l~ LLaJl

LLn-nULUlrhi.~~meJ11uLL,x-1 4 n1aJVl1eJ4 VI[juiieJ"1l'-1nu,xl1eJu.1 "lll~,rltl~l LVI!ieJu.nU"1l'-1
•.. , •..
o A. Q.,I ca.,.. Q.,I cv ll-'

U.l"1l'l~aJ1U.~:: 1 "ll1~ lU.~:: 3 fl1-1V1~-1eJ1V111(VltylV1U.l~LLaJl,2548)



L/1~~ g fL13~\(\. U. L~ ::tfL~" ::tU I:-~ I1kt LU 1111::tl:- t fLl1k fL u.tt \(\.'11.L I:-L\,A.tLU UL~~ /1~~, Il Lt. ~
Ilollo

~ ~tLU'I1.1.'I1.~/11::tfLZ. tfL~ L'!tI:-EU.UL~U13'11.N~Il13~m~\(\'/1L~L\,A.UUf]13~UfL'I1.[11~1:-131l~~ tre~'I1.,yI:-13U'" ,
Ilo

I:-E::~" '11.~~~t t.~" /1L~L\,A.UU~I:-13Il~1:-13rr.'I1.t.~LHUktLU 1:-13rr.~'1'I1.t I:-#,~~ I'j~'L::~'1 1:-131l~11,y~ t

C-13tL%!'I1.LC-C-~MC-~\(\,'1'11.[11~L.tt \(\'L\,A./1~11:-131l~C-13rr.'I1.LI:-L\,A.tLUIl~~'I:-~/1qT.'11.LU.::tfLl1ktLU L~13~'

'I1.13~/1lf~'I1.~::LtM' 1I1:-13Il~tL\(\'L1311L~U/1~m~~~ '11.~13~13~' Lit~ '11.[1'~I'j~ t ::~1' 'I1.L'I1.L~t.1'I1.[1'LIl
Ilo

1:-131l~11,y1:-131l-t./1\J' ~tLUL13 ~lLL[tZ. t LIlL'!tUU~~ UI1t.lLl1t UL~Z.t tLUjL~/11 ::tfLU.UL~U13'11., , "
Ilo

1:-~U.UL~U~13t\(\'
f' ••

Uu."::tU'I1.~l UL~LIlI:-13U1'11.13'11.t LVo,V"::LM~111~1::t.L~~Lm~ L~/113!!' /1~M ''I1.13~tLUL13~~/1 t..p;., " ,
b b b Ilo

~t t.~l:-tL[t l:-~qlC-tL[t 'I11~Mtt~~UI1t.lL tt.~13 M~~"C-~" ~~ '11.t U~fLfL~ L'!tULt::~'1'I1.13~'I1.~~~
b ~

~\(\'~UI1"~~13~\(\' ~~Il'::LM'tLUI1~]J1'11.~I1L11rr. L'I1.'I1.~IlL~::~" 'I1.t.~'I1.tC-13~C-131A13~\(\'[U\(\.W~'I1.~~t

IlL~'I1.~ULIl/1~l 1:-~1lt.[A.Lr13~\(\'ULIl::m1re'L.!~11'11.f:~'I1.~'I1.tl113~UI1t.lL'I1.111'~1'jU13~P-£ 'I11LIl::tfL
Ilo b

b u~m.p;.'I1.[1' 13~\(\'t.11~'U13~t.LI1'11.L,VUE\(\.l1tl113rr.~~fLt'l1.[1mtl31l-IlL~ U~::tU'I1.[1'U1313t.I1~mt
Ilo b

13rr.IlL~ULtU~'1'I1.~'I1.MIlL~ rn t.LI1I113~111LI:-U~fl fll1 L~ \(\,11Ll3IlU. 1:-'11.\(\'~'I1.~U13'11.LI1'11.MUI'j'l1.fl'13U~,.. ~,.f' I" lA ,f' I 1'1;11'; I="P pr '=' I=' ,.. ,f' ~ I;' i;" I='
b b

I:-Lf]13'11.[1' 'I1.,y11~''I1.~'I1.13£.~rr.1'11.t U~Il~.lT.~'11.[1'}~~L~HUl1MI:-LU.::'I11HU~ ('I1.13~I:-13~re"-I:-I1~\(\',::U)

::L'!p'Lrr.13'::'I1.\(\.::11(13U\(\.') U13'11.\(\'U~(~t)'I1.~ '1U~'I1..p;.m~/1 L~ \(\'[SI:-13!:''I1.~13~::~'' l-lOMAUUad

O!le!SV' Hl1UI:-~LHLV13~ elO)j nlo6 fu~L~13~ ueqJn ("UU!l) eOne!se ellalua~ Lr-}~~L~
b

HUl1MI:-LU.13~~ aeJa!!IIaqwn ~n'l1.t~~'I1.[1'UI1t.lL 11t.~L/1I:-LU.'I11~Mtt~~P.UL~U13'11.ULt::~"
b ~

I1tl:-13rr.'I1.t.~13~ H~'~~lLll~'I11~[S~m~L%!'I1.t.~ L~I1M '11.L'I1.LIl LI1C-LU.'11.'\.,.'I1.~111::tf1z.t tLU~~::tfL
b

~ LUI:-~~~::~" 'I1.LU~\JLfL 11~1'I1.~~tLU~~13'mU1'I:-~'I1.~LIl/113~' fLtll1l1U1'~U.'::tfL'I1.tULIl

I1M UI1t.lLl1t aeJa!!laqwn ~I:-t. ueq;n eOne!SeellalU8~ }~~L~LI1U.~13~ UIT.L!tIT.L

b

("fL"fL"1l .~~) LIl~

t.1l,,~t.'I1.\(\'Lfu\(\. p·Z Lf.M.Lll
" I"

9~
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~ElU~Ueh'l~El~\ln':l:;~l\rH)ui'H':ll b~3JTl113J~lm':ln1um':l'l'h:nu J\lL mb~".UEl\ln1~\ln1tJ m~:;
q

Th~\I ~3JEl\I T11UTl3J':l:;iubb':l\liu L~~~ 1~dJuun~ ~~Tl11:;T1113JdJWV\3rU"151tJ"ll':;~ElT1113Jbbrl
q

~1El"151tJUEl\lnUi1\1n1 tJ~1tJn1':lTh')~~1':l~~~mi1\11u i1\1n1 tJ ihr;Juu luu1un riEll1 bUU
q

~3JUL'IAl':ltJEl~it tJ3J".UEl\I"ll'11~:;lu~n 1Ub~El\l".UEl\lU':l:;~'YIn-Tl1'IAln1':l~ElUTI~1 tJ bb~:;"151tJb~ 3J
q

U':l:;~'YIn-Tl1'1Al".UEl\lTl113J'YI':l\l~1L~bUUElci1\1~,nnm':l~n ~1'Y11\1bTl~"ll'1'Y1tJ1b~ miu ~1 ~1':l~1~qj

~1El~1~1':lElElnfl'YI1f~1\1'J ~iiElcil uluu1un rhl,xb ':l1~U'lAlUl1 luu1un';):; l,x~l':lLn~ LTIL'UCIl
'IJ

(Glycosides) ~ ~ltJ"ll'it~~1~(:.l~~lUn1':lbn~U~n1tJ1 ElEln'ftb~iu ~\I"\I(:.l~l,x m':l~~T1113Jb~El3J

".UEl\lb'U~~Ell tJ1:;~1\1 'J ".UEl\li1\1n1tJi.~ uEln,;)lnii5\1'1Alui1~1':li.n~LTIi.'UCIl~l~,;)lnluu1un 5\1

tl\l (:.l~1Un1':l"151\1bi\ln1':l~11\1~1':lTlEl~~l b';)U(Collagen) ~bUUIT1':l\l~i'l\1".UEl\l~1~\lnn"lm 1i'IJ

.1 t n "''I'" •.. yt"' ••. .tu':l:;LtJ"ll'Uum':ln':l:;~ULmb(:.l~~mU~1 L~b':l1".UU
q

..
I od ••.• A ~ 6'

'J1,"n11J\HW "ll'ElEl\lnfl~ Moses In L-Boat "ll'El1'Y1tJ1~1~~':lRhoeo spathacea

Hance1\1ff Commelinaceae anti-m::: i.3YLf3J~n~\I 20-60 'U3J. ~1~uEl1ul~ru lub~tJ1
q 'IJ ~

b~tJ\l6JYElUbUU1\1':lElU':lulu~Eln U~ltJbb~~3J tTlUi~bL~dElu~l~U ".UElUL~tJ1Jbb~U'tU~U1
'IJ

~1UUU~biitJ1L-n3J~lU~l\1~1i1\1bL~\I "15El~ElnElElnm3JJl3Jlu iiJ\I"15m~tJ1bb~:;~~ltJ"15Elbb~~:;

"15Elu':l:;n ElU~1tJluu':l:;~u~ buumu 2 mu ~1i1\1bb'U3JLii tJ1LTlumuJ\I ~El\lU':l:;nubntJ6JYElUbL~:;

LElU~3J~Eln~".U11".UU1~b~n~Elci':l13JnUbUUn':l:;';)nn~ub~tJ\I 3 n~u ~".U11':lUi."llbbn3J':lU".UElU
q 'IJ q 'IJ 'IJ

".UU1Uu1\11~ n~U~Eln 3 n~u ~".U11':lui."ll bb~Un~U~1-n bn~':lb'lAl~~6 elU 1\1i."llmr\lb~tJU
'IJ 'IJ

Tl1tJ'tuii 3 "ll'El\l(:.l~L~n':lm L3J~~L~ntl1u~liU':ldtJ"ll'U'YI1\1~3Jul'1Al':l~Ell"ll'11J~3J11JU':l:;'YI1U
'IJ q

bb1iL~UTlElLEln':l:;~lmr1 bbnwn,11Tl1tJlu(llUmU~EltJ, 2548)

1 tJAA tt .d 6'lA::: R"i "ll'El1'Y1tJ1~1~~':lCymbopogon citratus (De ex Nees) Stapf. "ll'El1\1~

Gramineae ~Elel\lnfl~ Lapine, Lemon grass ~mlEl\l~U m~El3J i.T11 ';):;i.T11 Li~bn':ltJ i1
a-\lLTI b~~El:;bn':ltJ':lu~n~tl.l.:; i.3YLf3J~nfiiiEl1tJl~~~ltJiI "ll'ElU~Ui1U'UtJu~nl~~~El~tJ l1J~

'IJ q q q 'IJ

biitJ1tJ11bb~~3J~emW~11 i1L~;]U,;)ln~UbUUnEl61 n~U~El3JuU~ElU-n1\1i'ElU~"i"i"RmLLa:::'IJ ) q •

,h,"r1"1aJ11~LiJ,"t11 ~El ~u liLuutJ11n~1 hTl~~ LLnU1~';El\l ,]Ui1~~11:; bb~:;bLn

El~11~nhTl LL~::5\1lii13Jnu~3Jul'1Al':l~u1n~lhTll~ b"15Ul.h':l\l])l~ L,;)1ruEl1~1':lbb~:;,rUL~~El
q •• ~

lu 'l1J~~ 'J "151tJ~~T1113JiUL~~~~\Ibb1it-n ':lln liLUUtJ1bb1it".Uu1~';El\lbb~:;';El\lb~tJ~U 'ti'IJ

LUUtJ1,rU~3J bbnLriElEl1~1':lbbn'JhTl'YI1\1L~ui1~~11:;-rh LuutJ1th':l\l])1~lwl~b,;)1ru Lb~:;
q q ~

uEln';)lnd'rT\ll iiun~um1~1 tJ J1aJU iifl'YI1f~lUb.:!El':ll bb~::iin~ui.~ ~U".UbL~::Lb3J1J\I~U1iq

buutJ1bbnU1nbb~n':l::bb~\ILbm~~~1\11uu1n ,ru~3Jlu~11i bLnbbuu,]Ut~~~':l::~ iifl'YI1frhl~
'IJ

n~l3JLitm~tJuuui1 ~~iiTl':l':l1l1UU':l::'YI1Ub,j1i.UEl1';).yhl,xbb';\ll~ lu 'tibUUtJ1T13JThbit~ -B1':l:;
'IJ q

Lf1\1~lLi i.1ilibn~'U1\1 ':llfi bbn~3J~~':l11~i1h n':l::1Un':l::11tJ W\lsn1U~U bbn~3J'IAl1Uli bbn
q

])1~ LbnL~El~~3Jl1iu n~ J1aJu 1i'YI1 11 El\Inu tJ\I iiq'YI1fl~ bL3J~\Ibb~:;1i1n~1 hTl L~ U~,:r".Uq q q
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th::tu~"ii~1\Jn1ul~~u~1nGl::lf1-il~LLfi Tlrn~l'Yll\1e:Jl~11 YfUil ~~lTliljlmii'ULe:J"lf'''w~

lh1\1~1t1~1 'Ue:JmnnUiJ\liiLLTlfl L~mJ LLfl~v.Je:J~v.Je:J1~"lf1tI1h1\1n1~~mLfl~rf'U "lf1tIL~3Jn~'U
~ ~ '\J

~e:J3Jl~'rl1Je:Jl~11 iiTlrn~l'Yll\1t11 LLnvie:J\la~ vie:J\lL~e:J:um~tI~ ,y1JU~~11~ ,y1JL~~e:Jl~~ "lf1t1fl~~ ~

WM"lJe:J\I~11LLtlflmJfle:J3Jl'U11\1nltl 113J~\I"lf1t1fl~Tl113J~'U1fl~~~\1 (~~lTl1, 2548)'\J

.
fl1'Wn 2.5 'h'Unl1J~e:JtI

d 6"

'Yl3Jl (WLtll1 , 2539)

..; VI '"fl1'Wfl 2.6 ~~ LTl1

~3J1 (~3Je:J~3J'UlW1vr'UU1'U, 2544)~
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til ~tll'Yl£J1~lG{<ilf Alpinia galanga (Linn.) Swartz., Languas galanga (Linn.)

Stuntz. ~tll.:1~ Zingiberaceae ~m1tl.:l~U n~nn h~u "111V1tl1n"111V1~1.:1G{::Lm"15rJLG{::Ltlm~HJ

"111 dJU YJ"15~uLijtl.:l ~rl~un1L it<il1ULLrl1..ILm:nrJ<il::1Utl tlmurJ.:I1~ L"lfU m~.:In1 au t<ilUL:nrJ

y.j~tltJutf aUL~ rJ LiJU~U "111LUUYJ"15~tl~n~l rJ ~m~Hl.l.~'Yl1.:1VHln~~1G{<ilfLUUYJ"15~1J~n~l~U~ q

1~~UL1rJn "LVI.S'l"~.:Irl"litl LL~~tl~tl.:li<ilL"iIU LttlrJ"lJU1ui.tln1..l~1~U iJmL<ilmL"lJU.:ILtlU~l1J Liftl

1urlim~tl.:leltlU LL~~rln~WV\tl1J Luvn~11..1L~rJ1rJ11 tl~lmLVI~1Jii"lJtlm1rJ1..I n1u11..1LHJLuun11..1

~ 1J 'l5tlUnU<ilTl ~1 mUU~l ~ U <iltln tl tl mu U"lftl ~ rJtl<il n1 U"lftl <iltln rl"lJU <iltl mjtl rJrl"lJU1<ilL~n i
q ~

"lJ11U1~ ~lU 1U"lJtl.:ln~1..I<iltlnrltl1~iLL<il.:ltl £.l~luVlrt.:lrl~n~rn~Tl~l rJ<iltlnn~l rJi.~ j:.J~n~1JVl1tl
'11

fltlU"Ii1.:11 rln~1..ILtrJ\I~<iltl£.l j:.J~LLrirli~1J LL~hrimLri,r<ilrli~l ~lU~,"11J11i ~tl m.S'l rl~

G{11V-lTlrn 1..I11L'Yl1tl1n11't1 tl\la<il 't1tl\l Lv:J tl LL~~"lf1mr1..l~1Jun tl1n11"i1mirJ<il LL'\.iU 1n~1 hTl
q q

~lV\,:r\l n~ln LnttlU Vl1tl~1J-W~ Utln"il1n.nrl11rJ\l1U 11G{11J11mr1..l8\1n11L"iI1fi1L~1..It<il"lJtl.:lL:atl.,

LL1..ITlrh1rJ~ LUUG{1LVI<il"lJtl\ln11LUU VlUtl\li.lii1in~l rJ 1..I"i:: TU1$"cGi ili'f'!lfllTt-il\J n1 U V-l1..l11m.S'l
q q

eltlUrl1G{L~<il rlG{11V-lTlrnLUUrJ1;r1..l~1J1U~l i.i LLnU1<il1J1ULi'Yi tl.:l <iltlnel tlUrl1G{L~<il 1~V-l~\I\11U
q

~tli1\1n1rJ 20 nt~LLTl~tl~ rlLiu1rJ 1.1 n11J UTl~L:nrJ1J5 ii~~n11J v-ltlG{v-ltl1G{27 ii~~n11J

LVI~n 0.1 ii~~n11J l<il1iiuu 1 0.13 ii~~n11J lmiiuu 20.15 n11J LL~~1<il1iiu:n 23 ii~~n11J

("111,2548)

.
fl1Ttn 2.7 "111

~1J1 (V\1JtlG{1JULV-l1~UU1U,2544)q
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laJ~1\l tilu:lJ1mi.13n1idJutilu~l'IX~ ~~L~ ~El LL~h'L~"inn"hu~LuULLriU L3Y~l\l

LUUL3Y~1J~\lL3Yun ~l~Uih~Ul1J 1~\I ~U"j LL~::LL~\I...t1LtI (:.J~~1131U1i111J"l51~tll"ilVl13~dJu L3Y

Lfll"llUl~ 1'VIUJ113 LiJw1l'mL1313"llUun 2 offu L~£.l\I~~13nULL~~::"liEl tl1::n El13~l £.l113rJEl£.l1t1"llEl13v ~

"llU1ULLfl13"j ~~ 1iI1\1,r11JnULUU~ tI~l £.l1131JULL~::'VIrTm111il1\1~\ln~l\l L~mrEl £.l ~1113Lni £.l\I~

~\I 2 ~lU "llEl13l13L~£.lU~Eln ~L'VI~El\l ElEln111JnULuu"liElL1iLL£.lmL"llU\l1iI11JtI~l£.lfi\l LL~::~l1Jl13

1mt"j tI~l£.lfi\l n~131El\l~Elnij 5 n~13 "llEl13n~lJLn£.l'1lElU't113nun~mh\l~~1~\I\lEl LL~::"llUllil,
l'V1runiln~13~u n~13liIElnij 5 n~13 1t1L"lln~13 ~lLL~::"llEl13n~13rJu Ln~1~ 10 elU LL£JmUUa~1::

v ~ ~

(:.J~Luu~mLUULL~\I ti1U~~ ElU1Jl'Yll\l1f1u~n"il::a'El13La £.l\lL~mrEl £.l ~lUtI~l £.l~n (:.Jl£.lnl1\1

tI~l£.l~ni~buu~m~m::mh£.l"il\lElmL'VI~1JElrJ'Yll\l1J1J~lUUEln bb~~::~nijL1J~~1m "j 2-4 b1J~~~ , ~

tI 1 6'.r L '" '" ,"'.., "'•• , .r ..,n .,.. 1.,.. •• 1 '"'" '"1:: £.l"l5UbUEl 1Jbb"ll\lliImblil\l"ll~L\ll L~~ bLnULb~::LUElL1J'VI~bL~\I11n 'VI~b'VI~El\l "l5£.lEl1Jmbb~::

L'VI1JLb~::1ibUU~ltitll'VI11bb~::LfI~El\l~1J bdElL3YLUU£J1-n131::1iIElrJl\1bb1\1~

ct.J a.,.. d A f!i' A 6' A •...

ilqJ~" "l5El1'Yl£J1~1a'1iI1Clitoria ternatea "l5El1\1~LEGUMINOSAE "l5Ela'l1Jty Butterfly

Pea ~El~U"j Blue Pea, Mussel-shell Creeper elty-nuijriufhLit~lutl1::L'Yl~aUL~£.l ij~m~m::

'Yll\lVlr]nM~l~liIf bUUL3Ybfll L~El£.l~it£.l1JtI~nLTI1Jf1 ifu L~~l Ub"ll1iI1ElUbb~::bUUL3Y~ij Ell £.l~U~ ,
.J" Q.,.f ~..., .clI&:lI~ A •••• A. ~ A I .d AA A ,:f

"llunua'\I LLlli1~ El1JLL~::Ellnl~ 1iIEln1Ja'Ul L\lUL"ll1J'VI1ElUl L\lUEl1J1J1\1n ~UUEln1Ja'L"ll£.l1 n~13~ Eln

.ffulum.J\lbnl-l. 5 n~13 ij(:.J~LUU~n"llUl~£J11t11::1Jlm 5-10 bsnU~L1J1iI1~\lijb1J~liI.fll£.llu 2-3

~Eln elqj-nuij~11bbElU h-Lonmitu ij~m~1J13'1i b~1Jn11L 'VI~b1£.lU"llEl\IL~El~1U'VI~ EllilL~n "j

o 1 '" •• LtI.r .f ••:' •••• 0 1 .., •• d'Yll 'VIL~Ellil b~£.l\l11n(:.J1Jmn"llU ~Eln~U1L\lU 1J~11"illVllmbElU liLsnmuu (anthocyanin) on\l

bUUa'11~ btI~ £.lU~1iI11Jfll11J bUUn1~~1\1 111~.fllVl ElEln1Jl'Yll\l~l\11 'IX~,i'l b~Ub,r1J 111~.fllVl

ElElnLtI'Yll\1n1~"il:: 1'VI~ElElmb~\I ~"illn~ Elnelqj-nu it£.lmb~\I~,rl b~U1U"llU1J~l\1"j L"liu "llU1Jb1L1

"llU1J;1'V1U"llU1J,i'l~ElnL3Y "llU1Joffu LL~::rT\la'1m1f1.yhl'V11~1il\111i1£Jlb~Elnelru,rU1Jl13~L~1J,rl
~ v

b~mrEl£.l n1El\l~UbtllLL~,rl~\lL~,rlb~U L~1J1J::Ul1~\lLtlL~mtEl£.l"il::L~1i1\1 UEln"illn 1ielru-nuv

Lb~\I~(:.J~1Jtll'VI11LUtl Ul\1l1 El\l~ rT\lit£.l1J't11,i'11i1Eln elru,ru~ mLnn1::'VI1 £.lan~l £.lU"il"ilUUVlUl1v ,

~11LLElU11iLon£.llit U~ijEl rJ1Jln1UliI Elnelru-nu it ijtl1:: 1£.l"l5U1Jln1Jl£.l~Ela'"ll.fllVl L~LLri n11L ~ 1J~ v ,

f1111J~11J11f11Unl11JEl\l L~U LrtEl\l"illn~11.rl'trttl L~1Jnl1L 'VI~L1 £.lU1U'VI~ EllilL~El~L~n"j b"liu

'VI~ El~L~Ellilti1UtI~1 £.ln11b ~1Jn11L 'VI~L1£.lU"llEl\l'VI~El~b~Ellilti1UtI~1 £.lit 't111'IXn~ Ln~'t11\llU

d '" '" ",.f •••• .J'.f •• '" 1'":'1 '"Ln £.l1n13nl11J El\Ib'VIUbb"ll\lLL1\1"llU LVl11::1JL~Ellil1JlL~£.l\Im n"llU 11n"ll El\l1J1a'b£.lU"l5buUm"ll13

U~a'll:: LbniJ~~11::~n11 LUU£.l11::13l£.l "li1£.lUl1\1~l£.lliIl bbnlillnelm~13 1iI1Wl\l 1iI1LLu::,
UEln"illnitrT\lijn11'J.tl11nelruiu1JlflWubbntl1~wu 't111'lXWUfI\I'YlULb~\lbL1\1ti1Ub1J~~ 1ibuum

v ~

1::13lmL~"il::'t111'IXfI~ulitllb~£.lU
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cWnnth1 ~a1·m.n~1~~f Cucurbita moschata Decne. ~a1\1~ Cucurbitaceae ~a

e)\lnqMPumpkin Cushaw ~mia\l~u .J1L~1-wmihn 3J::.J1LLn13J::-wmLn1'VI3Jnftli1'VI3Jnta

L'VI~a\lL~li1 LUU~"l5~n~1u~11Lri1LLri~~Uluj1U1.i'in~ LL~::'\.bm1ith:: ltJ"l5u1Un1jlh::nau
'11

tl1'V11jJ\I~11LL~::'VI11U3J1n3J1tJ'VI~1tJ"l5it~-wn'Yla\lLUU~"l5Lfl1LtatJ tl~n~l tJ1'IX~~L11 1~tJLi
'11

L3J~~tl~n1U~Wi1U'VI1a~utlu'Ylj1tJ -wn'Yla\lL~1ruL~U1~LL~ntJa~~~~an aan ~~ati1\1j1~L11
'11 ~

1~muvn::Lu'V\'u1~Udra-wn'Yla\ltlj::nau~1mLtI\lltlj~u L"ll3JUy.Ja~y.Ja1~LL~~L6JitJ3JL'VI~n

LL~::~ljLU~l-LL~hYiu ~\lLUU~lj~11\1n1m.bLtl~i'l\11~liju La L3J~~~y.Ja~y.Ja1~1ummUl.

~\I j1 3JJ\I LLtI\I1tl j~U LL~::.J11h::3J1UI.fa tJ~:: 40 li1 UL3J~~LL'IX\I~~lj~h L~afu YiU
'11

(Cucurbitine) LUU~lj~liqJ ~\I~q'Ylt6JJ1rW1TIL~~~~ -wn'Yla\l~~ljtl1'V11jU11\111\1n1tJ
3J1n3J1tJ~~liruL~LLri 1~lijUU 1~lijuLa 1~lijU6Ji LL~::li1~y.Ja~y.Ja1~~\l1J~~1Tu1\1n1j~ ~ ~

LL'WmJ1'IX~113J~uh~ljLU~lLL~hYiu ~iimnUL ita~L'VI~a\l"lla\l-wn'Yla\l~~li1WlhtJ~~ lan1~
'11

n1jLn~ 3J::L1\1L~ 'VI1nnU-wn'Yla\lJ\ILtl~an~::L~q'Ylt'Yl1\1tJ1~lmjnnj::~un1j'VI k\laW1J~u~\I
~ '11

"151tJ~1U~3Jj::~U.J1~1~1ULi'UL~a~ tI a\lnUn1jLn~ LU1'V111U~113J~Uh~~ uan~lnd£T\I~

"151tJU1j\I~U L~ ,rmr~l LL~::~f1\1L'll~;t 'VI1l'Yl~LL'YlUL'll~~~ ~1tJLtl L3J~~-wn'Yla\l ii LL1li1~~ ~

y.Ja~Y.Ja1~ i\ln::~~\I ~13J1jntl a\lnUn1jLn~ib LL~::LiL UUtJ1ri1tJ'WtJ1TI~1~~uan~lnd
'11

-wn'Yla\l£T\I~li1U"151tJL~13J~f1\1~a~~1L~UL~~1'V1,r\lrh1'IX~1'WjjUl.~.J 1~U1~ L'VI3J1::~1'V11U

'VI~\lfI~a~U~j ~"ll1~li1~y.Ja~y.Ja1~LL~::L~tJ\lnUmjLn~'VI'\.hna\l~ltJ(-wn'Yla\l,2548)~ ~

11,..,fI 2.8 -wn'Yla\l
••••
'Ylm ('WLtJ11,2539)

J,if\l ~a ~~~~~"lla\l.J1'V111U~ln~anhjLL~::~lmL'VIci\l.J1'V111U~U')~~\I'Il13J1.

~ VI n ....t ~.t., •...t •• ., .•.••.r;: ~ •• 1 1LnU~::~3Jn Uj\l~\I U1~\lLL'Yl~lnj\l~\I'Yl~j1\1~lnlijj3J"l51~3Juj3J1U1.U1~1~"]"ijn 'Yl~"~

3J1nni1.J1~1~ "n~lf1~" L~mratJ LL~::tlj::naU~1tJ .J11~tJ.J1~\ltlj::nau~1tJ.J1LUU
'11

li1utlj::nau LllLnufatJ~:: 20 mf1uLm~j~ LUU~ljtl1'V11j~3J1n~~~~a~m3J1U1.fatJ~::~

79LUjtl"lla\l.J1~1~y.Jjn1'Yl~LL~::n~lf1~ 1~tJiim3J1U1..J1m~y.Jjn1'Yl~3J1nni1.J1~1~n~1~~
'11 ~ '11 ~ '11
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L~mXeWrh1~Jl~\li.1i~n~~n LL~~ih1'iVl.l1Unr.hJlm~"15ii.~~u') n1~ ihh~:lJlrnfmJ~~ 0.5

'Yh1~Jl~\lihi.'iLtli'rnL~mXeW 1~rJn1~~'WU:lJln ~tl n1~n~1~ii.n Ldli1~ ijtl1~:lJlrnftlrJ~~
~ q

0.5 i.~LLTi1.L~~L:nmJLL:lJnih6firJ:lJ1tlc;]i.'iL6firJ:lJ~mfrJtl1i.'i 1~rJJ1~\I~mh-n:lJ ijm:lJ1rnLdlil~i.'i\l
q~

WhJl~\I~ij~eitlU l~lijU L"liUh1uL~~lu i.Utl~6fiu LUU~U i.'il1LLtlU~atln6fiL~U-n

L"liuL~rnnu~mu~n1uLiirJ1LL~~rT\lijl~lijuiJ 6fi~tli.'i~tl1i.'i LL~m6firJ:lJLn~md LL~~n1~EI~ij1u

~\lijtl1:1 rJ"15uliiEli.'i"ll111'WLL~~"li1rJ"15~~Elwn:lJ L~mJ"llEl\IL'l1~~ LL1lil ~~n ~11:lJl~rmij ~11 :lJ,)1LUU
q q

lii El11 \In 1 rJ~ L-n1i. tl sriEI:lJLL'l1:lJ~1 U~ *n 'VI1 El lh 1\11~~ ~ (,h,r n \11U:lJl ~ 1;)1 Uq a.......
~~~llrn'YlEl~i.'il'V1n11:lJ,2548)q

•..
AO ~A.c::I 0' I • A 0

nl1~~~U1Ln1~'VI:lJ~:lJn11Uli.'i1U~i.'i:lJ~1:lJ\l~1:lJ1~lUn1~U1Un11~1\1 ') ~a Ul

~1U~i.'i:lJ~-.ij~L~1rJ:lJi.1~1:lJi.'i~1:lJl~:lJnu,Ili.'i::m~m:lJ~1U ~ln~mb i.tl1 ~~11:lJfElULyj Eli.'in~~

i.'il1i.'i:lJUi. 'W1ElEln~lmfu '\.'1.1~1U~ i.'i:lJ~~lUnl1l ~~11:lJfElULtln1E1\1Lyj ElLLrJnnlmL~~Jl ElEln
q

~lnnU '\.b,Ili.'i:lJUi.'W1~L~~\I~\!i.n~Lflu ~ln~w"b,I1L~EI:lJ 'VI1E1,Il~1~ LL~~Ln~Eltl1\!1i.'i
q q

~1:lJh"15E1ULnEli.~Jl i.'i:lJUi.'W1~ij1i.'i"151~~1:lJ~EI\!m1LL~1~\!'\.tlLtlirunuJl LL;h~1rJL~~EI\!irU~u
q

nEluJ1LLii\!LUULn1~L~n ') ~~i.~J1Ln1~~:lJ~i.'i:lJUi.'W1(i.'i:lJ"151rJ,2547)q

.... ,
3.1 f1mIl1'W1IiN-1G'1nGtUfhhaJ1n1\halJ" In''iLn~c;tMIJ::: ~ El\!LUU"lltl\!fi1 'VI1iij

q , q

nl1~~L~an~~ ijm1~lUnl1'Yh~11:lJi.'i~m~ L~:lJ1~1;)lU LyjEll'V1'~1i.'i"151~LL~~~rnIn'Wij~11:lJa q

........
3.2 \hfi1,n "n1"nlTu1 Ln~c;tMaJ::aaJ" 1'W"i ~ El\!L~~rn1l1'W LL~::~lULn rn't1'

q q

:lJ1~";)lU~l:lJ-ntlnl'V1U~"llEI-'l,Il~:lJ,Ill i 'VIln,Il~l iijn~u 'VI1E1i.1ii.'i~al~'WElm~'Yh1~~rn1l1'Wa q

"llEl\!~~~.nrn'Yl1UL~EI\I"llEl\!~LL~~nriui.1idJu~ rJEI:lJ1U"llEl\!~u1111~ LL~~iT\!'Yh1~~~~.nrn't1'ij m rJ
~ q
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U11';)il rn'f1~l i'LtTVIfUU11,;),x1Ln1~~:JJ~.ffu.lu.~~~i:JJ«~n U~~~.nrn'f1irn 't'h ~l rJ, , ,
'VHin~~n V'liill~~mUu.~11i\lLfl11~"hh~LI1'Y1'VHI~L:JJflf(Polymer) "15ii~Vlrt\lfl\l~lh~nflul.tlu.

lV1nlLuu.ln~mfuflu. 1nt~1L,;)u. flfln~L,;)u. 1U.t~1L,;)U.flfilflh~ LLiil~1l:JJfi\l1flflflWl.lfl\ltfilVl~
'" ,

~lrJ 1~,;)lnuDn1rJln11Ln~V'lfl~L:JJflf (Polymerization) "llfl\l:JJflu.m:JJflf (Monomer)

';)u.n1~..t\lbUU.t:JJbiilnfil"llu.l~1VIill i1~nlu.~LUu."llfl\lLbii\l"llrn~L~u.bbiil~~:JJ11nih1iVliil fl:JJbVIiill, '"

A.d" l&J ••••• 4 Q.; ~'I""''''' ,::t I IbWfl"llU.1U~1rJfll1 :JJ1flU.bbiil::Vl1flfI11:JJ~u.1!!"15u.~'YIL"15U11,;)~fl\l:JJfll1:JJ~~ell ~ Lbiil~~1u.n11'lJl~ ,
L:ami flU.'YInflf\l b~ flU fl\l nu.n11Uu.bti flU.LU.1::Vlll\1n11U111l ~\I ell';)1uii ~filrh 1i~~~.nrn'f1~, ,

A et ,::t ~ /:l.o' ::.

~iil~"llU.:JJell rJm1mU1nMl~u.,

n11~~~,xl m1~~:JJ~1'lXilfll1:JJ ~~fll~Ufil fl~.n rJ~ fl ~u1tl1 fI ~l :JJ11nrhhn~rJn11Li'~

VI~mnrn'f1n11~~~fllVl11~~ VI~fl ~.bfl"15.-W.(Good Hygiene Practice: GHP) dju.n11

U1~rJn~1i'VI~n ~ .bfl"15.-W.Lib VI:JJl~~:JJLbiil~~fl~fI ~fl\lnun';)n11:JJm1~~ ~ fllVl11"ll fl\ln ~:JJ"15:JJ"15u., , ,
iii mh n ~VIfill rJ~1U.brlelbri rJunu t 1\1\11u.~~ ~lVl n11:JJ1u.n11U\I ~U '1i'n!]VI:JJl rJ ~.bfl "15.-W.

fll1:JJLtl~ru Lbiil~,hLUU.~~ fl\l~~~ ellVl11L'lXilflllil11V'lbbfil~Ufilfl~ilrJ~ fl ~u1tl1f1 ~a\lLitu.l iilm1
'" , ~

~i'1.:Jfll1 :JJi'fll1:JJbil h~nn~ a.:JbUU.~U.~ilu.LLrin~:JJ"15:JJ"15u.b~ m.tl1ul.tn11W~u.lfi.:J.ffu.~ ~ ... , . ~

~iilfl~1::rJ::niillnll 10 tJ ~~lU.:JJl LLU.ltit:JJ"llfl\lUruVllfll1:JJL3-i~~al~Ufila~ilrJ"llfl.:J'"

fllVl11 ~ ~U1tl1f1'1U.U1~b'YI~L'YIrJL~fmr.:JfI\liifll1:JJUl buwvil\1fl rJ:JJlnrf\l'YI1.:J~1'U.m1Uu.btiau.~ ~

~lm:aa hfl WM"lla.:JL:aahfl VIU.flU.WmTI LLiil::~11Lflilu1::bl1'Y1~1.:J') fllVl11~Uu.Ltiau.~\ln~11

I.tlU.Vlrt.:J1~~1u.n1~Ulu.m1~~~LLfil::"llU.".:J1l1mLVI~.:J~~~fllVl111::~u~h.:J ') ~.:Jii.ffu.~au.n11

~~~ u1~nflU U1\1,)lVlUlrJ ~iila~1lu.n11"llu."\I~L3-innVl~n~"ll1.nUliil t~rJ~lu.~mbhfl L"1i'U.. ~ .
bb:JJiil\lW1Vl::'Illhfl 111"15U.::U11,;)aun1rn ,xl fllm~ Lbfil~~Ltl~ru~~~ ~fl flu.~i:JJ«~ellVl11

Cl Cl QI 't 11

fl rJl\l11n~1:JJ,;)ln~~lJ1tl1f1i1f1l1:JJ~fl.:Jm1fllVl11~i1f1l1:JJUiila~ilm ~:JJ;1u.~u.lnnlJ~

fll1:JJ,)lLUU.~ ~a.:Jnll '1i-nu.m1bb"1l\l-nU.Lu.~iill~m1~lL~~bbiil::n1::Lb~m1~1 tiiln LUU.bb1.:J~~n~u.

~'t'h1iU1~L 'YI~1'YIrJ~a\lUfU1::lJlJn11f1llJfI:JJ~ bbiilalVl11L 'IX~1:JJ11n~ flU ~u.a\lfll1:JJ~ fl\ln11
. , ~

~.:Jn~ll L~ ~.:J,rU.~\I,)lbUU.~fl\l'lifll1:JJLtl~runum1,r~m1bLfil::flllJfI:JJ~.:J~bUU.~1 bVI~'1i fllVl11
'" , ,

nnumTIflu. ~\I~1u1~ 7 ifl~Ltl~ru1~i.:Jd~ , '"
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2. a-mU.yjf-J~~Hll'V11j 1fij..1a-f1..1LL~:::1a-~
q

i~j:::1J1Jln r.J'lua-rnu~

, •..
A t.' 0 0 a..,. d
a-..1Ln~~El3JU1 mjm';l~".tJEl..1La-r.J

I I' I •••
..,ca... a..,. dodo •... d d d •... CV Q..o • l).J

f-Ja-3Jf-Ja-eJ1'V11j'VIm mN 1Jfifi ~'1l'..1'Yll'V1Ul'Yl'YlLnr.J1".tJEl..1n1JEll'V11j'Yl..1'V13J~L"1l'Uf-J
~ q ~

1.11..1~'Yilfi113Ja-:::eJ1~m..Jnjnr ~L~~r.J3JEll'V11j ~~lL~r.J..1Ell'V11j ~1Jjj';lEl1'V11j j13J'VI3J1r.Jn..1
q~ q ~ ~ ~ q

1Jfifi~~';I:::ii1Elma-i3J eTa-n1JEll 'VI1 j 'l U'Ylnnjrn ~ i3J~a-Ell'V\1jLtluu';Ii r.J~l~ru Elcll-1[j..1~fi1j~ El-\!
«I " cu CII

~';Iljntl LWjl::: 'l U 'Ylnnj:::1J1Unljf-J~ ~ Ell 'VI1 ji..1 LL~Ltill, l~fl ~1J';Iun-\!nlj1J1nljEll'V11jLLri
q q

~1J1111mtU ~i3JeTa-El1'V11jLtlu~1inj~1~ ru'l Unj:::1J1Unlj LL~:::a-1mjfl'Yil'l ~di~nljtluLti ElU~ ~ ~

1UeJ1'V11ji.~'Ylnn';lnjj3J nlj~h LitU-\!lU';I:::a-El~fi ~ El..1Ltill, j:::1J1Jj:::Li'l r.J1J'VI~Eli.11 Ell'V11j~i.~ii
q

fi nt~l LL~:::a-:::Ell ~ 1.1~ El~ 11r.JLLri ~1J'nl1 fi 'VI~Eli.11 a-fll uti j::: n El1JnljEl cl'l Ua-111W~ a-n t1jn
q ~ ~

'VI3Jn'VI3J3J'VI~mnj-11..1'V1~Eli.11 tj~ tj ~1u;fun1J ~ i3J eTa-eJ1'V11jLtlUU';Ii r.J'VI~n 1~ r.J~ i3J eTa-Ell'V11j
q ~ ~

LUU~El~"11 jfimffEll'V11ji.~~-\!ii'~

~i3J eTa-eJ1'V11j~L~1Jth r.JElcl'lUj:::r.J:::LLwi1 jfi".tJEl-\!1jfi'Yl1..1L~UEll'V11j 'Yll-\!L~U'VI1 r.Jh'VI~El~ ~

'Yll-\!~1'V1,"-\!clEl3Ja-1mjfl';l:::LLWinj:::';Ilr.Jhmtu i.t1fffiU~Ui.~ L15ULrlmu u1 jfi El';I';11j:::11-\! L~El1jfi
~ q

Ell';1~~ i.t1n1Jii El".tJEl-\!~i3J eTa-El1'V11j LtlU 'VIl~ ii eJ1n1ji.El ';113..1L:aElhfi Ell ';11.1ULti ElU'l UEl1'V11j~

j:::'V\'jl..1n1jL~~r.J3J -t1j-\!i.~ 'VI~mUULLf-J~1.J 'VIUEl..1mjerma-1J".tJEl-\!~1'V1,"-\!L:aElhfi El1';1t1ULtiElU
q

~..1ffeJ1'V11j~..1mj~~~El~-\!mh1 'Yil'l~~1J1111fiLn~nljL~1Jtbr.Ji.~ ~i3JeTa-eJ1'V11j~th mL~i.1l~ . ~ ~

LLa-~..1El1nlj eJ1';1LuU'vn'VI:::\hhfiffEl1'V11ji.~ L15ulnthfi i.'YlvJElr.J~i.11a-~1Jerma-1J ~i3JeTa-~ ~

Ell'V11j~t1nU~~ui.3Jfln~El..1j:::'V\'jl-1n1jL~~r.J3J t1j..1t1j:::nEl1J L15u nlji1J~El-\!~-\!a-ntljn W1n~ ~ q

".tJr.J:::l~flii~M m6J.hLL3J~-\!LL~:::lmU~j~l..16J LL~1mi1J~El-\!eJ1'V11j1~r.Ji.3Ji.~~1..1iiEl'l~a-:::e:n~q
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i\ltt 'U. m1WJUfl3J~LLGl'Y'Hl~n113J"lltl\l~~3JtrG'nl1V1l11~LU'U.hll'U.'Yll\l~~\llh~ff\l~ ~\l
q 'Il 'Il

LU'U.n~ n113J~WJd~tl\l1~ fl1l3J~l flru Lu'U.eJ'U.iuLL1n t~ rJ~~~3JtrfftllVll1~ tl\ll.h~n tlU~1 rJ
~ 'Il

1.2 jj~~n1'n~ '~L~UlJ1rJ~1rJhfl~~~tlVl1mUWrnVl~"lltl\l hfl t~rJiinl1~11~
q

ff"lllll'V'Wcil\l,xtl rJilGl~ 1 flf\l ii t:-lGlnl1~11~1l\lm rJ Lan']l'L16LLGl~~11~tl~~l1~ ':hL~ LU'U.hfl
q q

'<ilTrnn hfl~1V1,"\l lmhfl ''Yly.jtlrJ~ L11~iueJm~u wmn LLGl~'~WUL.:ltl~LU'U.~lL'V\~"lltl\lhfl
q

I .d"A •.. ca,..~ AN:1.3 LLGl\Jfl1 U~::D1Glff13JLfftl3JLL"ll'U.t:-lnmn'U.Lutl'U.LLGl~ff13JVl3J1nVl1m'U.'YlflGl3Jt:-l3J
'Il q

~ff~tl1~ t:-l3J~tl\lLnuhm~~~ ii~ltJ~lhn 1'U.1~Vlil\lnl1ui)ull\ll'U.L~ mnUtllVll1

1.4 jj~~itiufi~ ~~3JtrfftllVll1~tl\lU nmit)n~tl\l~l3JVI~nm1ff"lJliiulGl tllVll1q 'Il :.J 'Il q

t~ rJtl cil\l,xtl rJ~tl\lui)ulli1~n~tl\l1 'U.L~tl\l~tl'uU

1.4.1 ~tl\li'm~nSjmLGl~L~Ul~ff~tll~ t~rJ~l\lSjtl~1rJffti'Ylnflf\l VI~\l~Uitl\l~\l
'Il q

ffnU1n VI~\lL"1h~~'tl\l\h-~ tl\l~13J LLGl~ritl'U.Ui)mi\ll'U.'Y.!nflf\l VllnSj tlii LLt:-lGl~tl\ltJ~WGllffL~tln ~
'" .,
L1rJU1tlrJ

1.4.2 litlun1rnVl [juin tllVll1'~liSjtl~3Jtr~tllVll1 t~rJ~1\l LLGl~VI[jU~U
q

lll".l5'U.~1'U."1'U.~'~~3JtrfftllVll1

.
2. ~n1",fiuaGlD1\11"

fft)l'U.~t:-l~~tllVll1~L~t)nVl~nff"llliiulGl L~mh'U.1rJ~tlnldU'U.Ltitl'U."lltl\lL.:ltlt dfl~l\l ')'Il q

Gl\l"tllVlldL~ ~\lL;rJ\l~tlmd'Yh 1~Ln~hfl ~\l'<illLU'U.~tl\lunu1l1 ~t)n~ tl\li\lU'Il :.J 'Il
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2.1.2 ~'U"l.JEl"~m'U~Llil~rJ3JLL~::lh"en'VI11 ~El"'\'h~""W1~lil LL;J"LL1" rhTl113J
q q

~::enlil L~~1 rJ L~mJ L3.1lillil6U3JJ1L3.1LLlilfl'7511lil~::lillfl~ Elfl11'1'l1T1113J~::enlilLL~::'I'l1T1113J~::enlil
'\J q

L1:Jm.h::-.ij1 1~lil~T111L~Elflli L"lf'U ~'Utl'Uu1uL~mJL3.1Tl111i~'U~w~rlil 'VI1ElL1i'L't'iEl",l1fllillil6U3J
q '\J '\J

T1113J~ntl1fl L~~1 rJ LL~::'I'l1T1113J~::enlilL~ rJ1fl

2.1.3 ~.nr"LL~::LWlil1'U ~El"L~rJU LL~::'I'l1~lrJ1~lil~'I'l1T11l3J~::enlil L~~1 rJ L3.1Tl11
q

dJ'U~,r" lml1fl'VI1El Lm~ LW11::L~'M~" ~'U~::ElEl",,;]::lilfl~"mtl'ULTI El'U1'Uen'VI11L~
q

2.1.4 LL~"~'h" ~m'U ~ ~~lil en'VI11T111tilEl"~rh,, 1lil rJ1i113J"151~ 'VI1flL3.1~'h"
LVirJ"WEl T111L~3Jlill" Lv-l1iijTl113J~";h" L3.1-UElrJflrh 30 v-llilLfi rJ'U

q

.
2.1.5 fl11rhm 'Ylenfl1~ ~El"ij1::UU1::U1rJEl1fl1~fiL VirJ"WEl ij1::UUlillil I rl1-:ij'lil

'\J

T11'U LL~::LEli"El'U1lil rJ1itl~El"1::U1rJTl1'U'VI1m~"lil~3Jlillilenfl1~ fl111::Ul rJenfl1~ 1lil rJ1i~lil~3J
'\J

~ El"1::Ul rJ,,;]1fl~1'U~ ~::enlil Ltl ~~1'U ~~fltl1fl i.3.11"lf1::U1men ~"~fltl1fl i.tltl'ULTIEl'U1'UEl1'V111
'11

2.1.6 'VI-U1~1"LL~::tl1::lil T111ElElflLLUU~El"T1111~ij'VI-u1~1"mj1wn~'Yl1"~3JL ~El
'11 '11

"lfl m::U1 rJEl1fl1~ LL~::fl13J"~llil L~ElilEl"n'ULL3J~"LL~::~lil{U111T1 tl1::lilTl11~ El"i1lilL~ ~U'YlL3.1ij
q q '11

"lfEl"'VI1m1'V\';I L~ Elil El"n'U~lil{LL3J~"U111T1 LL~::T111LiJ'Utl1::lil"15Ulil~ij ~m"~13J11flillil L~LEl"
'11 '11

1lil rJi.3.1~El"1iajEl ~3J~~ "l.J'U1lil"l.JEl"tl1::lilTlT~l 'VInlw El~,,;]::~::lillfl~Elfl11~1L~ rJ""l.J'U~"Ell'V111LL~::
'11 •••

2.1.7

2.2.1 tl""l.JrJ:: tl""l.JrJ::~El"flfl'VI~fl~1.nU1~ ~El L3.1~16U3Jtlflilliliilil~lil 'I'l1~lrJ
'11 q

1 ~lil~Lt1"'I'l1T1113J~::enlil L~~1 rJ T111fl1.fl1rJ1'U~1 rJmW~1~~fl LL~::LiJ'Utl""l.JrJ::LLlJUL3.1~El"1iaj El
q q q

Lillil~htl" L"lf'UliL 'tilL 'VIflrJu1i~1Lillil LiJ'U~'U ~El"ij-.ij1'Ul'Utl""l.JrJ::wm VirJ"ff1'V11u"l.JrJ::~dllil;f'U

1'ULL~~::1'U 1lilrJ-:ij'lill'V1Ln'Uu1L1rn~Llil~rJ3J tl1"en'VI11 ~Ltl".fl1"15'U:: LL~::~El"U1"l.JrJ::Ltlrl1-:ij'lil'Ylfl
q q

1'U T111LLrJfltl,,"l.JrJ:: i.3.1tl::tl'Un'U1::'VI11""l.JrJ::LLi" "l.JrJ::LUrJfl LL~::Wlflfl1::U El" "l.JllilLLnl W~1 ~~fl

~1" ') LyJEl~::lillfll 'Ufl11U1 i.tlrl1-:ij'lil

2.2.2 J1L~rJ -:ij'lilliijriEl'VI1El11"1::U1rJJ1~ij~.fl1W~L3.1LLlilfli"11 ElElflLLUuli

LiJ'U1tl~rw LL~::ijTl113J~1lilL~rJ"wm 'VIm:: 1uJ1rr,,'VI 3Jlil,,;]1nTl11~"~fl111hUlil ~"El ci1""El rJ
'11 '11 '11

~ El"ijtl Elifl i."l.J3T'ULL~::"l.JrJ:: Ti El'Utl~ElrJJ1L~rJ~" ~ri El~1i11rn:: 11"1::U1 rJJ1~~ El"1i~1i1lil~ El"
'11
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dJ'U.~,h~hJi\l Lll~ mm L~ LL~~'VI~'U.'YhflJl3J~~el1~vim~1J1 ~~nr1LU'U.lh~,)l tl ri1 \IumJ L~tl'U.~~ 1

flf\l n1rn~L3Jiivitl~lli11rn~ flJ1i~'I'11tlml1i~J1L~£J (Septic Tank)

.
(Cross Contamination) LLGl~J1£J~tlnl11mY1flJl3J~~tl1~nl1Gf\l ~1'U."1.Itl\l1lilfl~1J LL~~el1'V111L13Jq

"il1nn11\i.11lilfl~1J tl1'V1111h~Lll'Yl~1\1') L-n13J1flJ1LL£JnGfJ'U.~ LUWl.ltl\l ~lilUl3J1~l\1l1X ~~el1~q

,h'U.~LU'U."lJtl\l LL\X\ILL~~Lfl~tl\ltl1\11~1 \XililLn1JL1I.'U.~~\li~ L1' "il1mt 'U.n\l.ff'U.liltl'U.n11Llil1£J3Jtl1\1
q q

L~1"ilU~Jtl1\1el1'V111 'VI\I~3J~Llil1 L~tlL~ el1'V111t11\1Lm"ilLL~J~1 L~£J\lLtlGfn11Ln1J1mY1LL~~1J11"il
q q q 'IlJ It

nl1Gf\l~1'U."lJtl\l1l1"l5'U.~tltln1nt L~3J"il1n~Ln1J1l1"l5'U.~tltln1ntUl3J11i\ll'U. ~\I LL~
q ~ q

.ff'U.liltl'U.n11~1\1 n11L lil1£J3Jel1'V111 ~t11\1el1'V111Ltln\lnl 11.11\1el1'V111 LL~JnLtI Gf~~l\11l1"l5'U.~
q q ~

1.1 ••.•••.. 0 11\1.1.04 'I •.••.••• 'I •.•••. 1.1'"tl n1rn L~1"ilLL~1'U.1L t.l\lLL~lilL'V\LL'VI\lLLGl~Ln1JL'U.lilLn1J1l1"l5'U.~tln1rn
q ~ q

nl1Gf j ~1'U."lItl\l"ll £J~LL~~J1L~£J ~ tl\li~ 1\Xii~1tl\l11J"lI £J~~\ILL£Jn"ll£J~LL~~~"l5UlilL3J

t1~t1'U.n'U.~\lLL~~~l\1 Llil1£J3Jel1'V111~t11\1tl1'V111 LL~~~~l\11l1"l5'U.~~tl"il1mf'U.Ln1J"lI'U."lI£J~LtlGf~
q ~

Ln1J"lI£J~U15\1"l1£J~~l\11\X~~el1~LL~~~\ll \XU\X\lrltl'U.ul3J11i\ll'U.flf\l~ tlLtI

1l1"l5'U.~LL~~tltln1nt~1in1J el1'V111 Lil'U.i\l~i3J ir~n1J el1'V1111~£Jlil1\1 flJ1L~tln 1iu~~
q

1.1iimil \Xfln~tl\llill3J'VI ~n~1.n1J1~ el1'V111~\lil'~ 'IJ q
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3.1.2 1l1"lfu.::mJnnl! lii'e:h'liifll11.1LL;J..1LL1..1'Y1'U,'YI1'U,hl-Bl1~tinVi1f1 Vi~mL~n
q q

n::L'YI1::dJ'U,fiii.1.I~1EJ 'YI'U,~f1nl1n~n1f1W1J f1..1fI1Vil1~ii1fiL1JiEJl Vi~m~1.Ii~ llii' t~ltJlaJfll1 1i
111"l5'U,::'Wiill fi~n"l5ii.~ e)fI 'U,Vi~f1ii;u~u 1~Vi~f1;~hLLiil::1l1"l5'U,::fiLL~'U,LiilfiLn1~ ~1 L1J'U,lii''U,

qJ

3.1.3 11..1LL'lJU"lHl..11l1"l5'U,:;lii'f1..1l11fll11.1fi:;f11~llii'~l EJ LLiil:;Uiilf1~il EJ~f1n11
qJ

iLllu1i ~f1 ii~lL1EJU laJii1f1..1 '15f1n Vi~f11.11.1UlnlaJLLflu n'U,laJ~n 1'U,n1n1~ii,h'U,u1::nflu
q

Viiill EJ:ft'U,~ f1..1fi1m1tltl f1~fI f1nl11fll11.1 fi:;fI1~ Llii'~l EJ

3.1.4 LiiEJ..1lii'f1..1iifi1l1'W~ laJLL~n111Vi~miJ'U,1f1..1 iiLiiEJ..11iLflWrUfI1Vil1fin
q

LLiil::Lii £J..1~lVi1U f11Vil1~U LLEJmnnn'U,nl Lthu ii EJ..11~fll1Lu'U,l~L dfl LL;J..1

3.2.1 ~~1..11l1"l5'U,:: fll1l11~1£Jlfi~~l11fll11.1fi::f11~ L~~l£J L"If'U, fiLL~'U,Liilfi
q

f1iilih iiEJ1.IVi~f1n1::Lrl'f1..1Lfl~f1Ufi..1~lnvr'U,laJ,xfl£Jnl1 60 L'15'U,~L1.I~1ii"lJ'U,l~lVinh Vi £J..1'WfI~~l..1
qJ qJ v

1l1"l5'U,::tf..1Vi1.l~l~~ £Jfi::~ln ,1'11iLLiil::,rlt1..1fll1LU'U, 1::UUL ViiilLl £J'U,~1'U,'Yifl

• li,rlm~l..1~l'U, (Detergent) Lyjfl~1..11"lJiJ'U,L~MfI1Vil1 LLiil::~..1finU1n

fI f1n~ln1l1"l5'U,:; laJfll11 it:-J..1':Unl'Jf1m 'W11::iifil1~mrl..1~ LiJ'U,5'U,~11£J~f1m.J1l1'W
q

• 1i,rlfi::f11~~1..1,i"lm~1..1~1'U,LLiil:;~..1finU1n~1..1 ')

'l~Vi1.l~ 'i1..1lii'f1..1~1..1~l£J,rlfi::fI1~m.h..1,xfl£J 2 flf..1

'" .
li'\.h1f1wniimu'Villii 82-87 f1..1~lL'15iilL'fiEJfi

q qJ

1i,i"1t:-Jfi1.lt:-J..1U'U,fliilf11'U,t~£J1it:-J..1U'U,fliilf11'U,fll11.1L-n1.l-n'U,ffl EJiil::60
qJ qJ

l~£Jli 1 ifl'U,"l51~f1,rlfi::fI1~ 1 flu

3.2.3 n11l11 'l~LL~..1 lii'f1..1U~f1£Jl~1l1"l5'U,::LL~..1LfI..1~11.11i~lLif~ L'W11::~lJ'U,fI1~

'VI I A 1~~ 6".4 •... Q. ••.•. 0 1.... 6' to erL1.Ifi::fI1~'W fI L1.IfI "l5L"l5~1l1"l5'U,::f1Un1m'15..1iill..1fi::f11~~LLiill'Y11 Vi1l1"l5'U,::mJn1m'U,'U,tlnU'U,Ltlf1'U,
q q qJ

~lm:ifl hflLLiil::~..1finUdn l~n Vi~f1nl ~lJ 'U,fi::fI1~~1..1 LL~Vilmt1lu Lif~1l1"l5'U,::f1Un1nr'i1..1
q
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U\lLatlJ~l\1i.3J~~e:n~ ~~'Yhli~lJ\t~m.hn LL~~L~mi5~~a61 hI ~~'Yh1~111"15U~aunH~-iun~u~ J,

~nu'man

3.3.2 U1L1rn~LnU ~a\l~:;e:n~i.3JLtJ£m~u i.3Jiii~1'ttlh~m1un--.m LL~:;i.3J

Lnu1U1J1LlrnL~£J1n1J~l iLnu~1L~ii~LUu5u~11 £J

• iau imJ 'V11a~:;Ln£JUliLnu 1u~:;ni'l ~\Ilui\l 1~~lu~li'VIflu 'VI1a
'\I

~n~\I~l\11~~lU~Luu~1~;juuu

• L~~a\l~i'l L~~a\ll idiu (i£J\ILUU1:;LU£JULn1J~-51i.1'VI1aii~htl~iJa\lnu

~U~~ a a\l LL~:;m1i.~~ a ~~ln LL~~\I,

3.4.2 ~ a\lli1. ~L'VIm~~~nu"15ii.~"lla\le:n'VI11i.~LLfii.3-ili'V'l~l ~~mr1Je:n'VI11i'au

'VI1aii1~Lu!W.l'VI1aL~~i~LL~:;i.3Jl,n~'VI::~LL~UL~~ 'VI1aa::~ ijLit£J~n1J e:n'VI11~ii1~Lu! £Jl'VI1a
'\I

3.4.3 i.3JliL;j £J\lu::uun U1::W;l1\1L;j£J\lU1\1e:n'VI11~1JLL~::~n ii ~1~~1au i.1, ,
1::'VI11\1~i.3-ii.~iu'VI1aiu

3.4.4 i.3Jih111"l5u::aun1rn ~1i1.un~n11~ al'VIl1i.ul iU1::t£J"15umh\l ~u L"liu,
l~£J1Lrla'VIu LL~~\I~lU "1~"1LUU~U

'\I
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b

'I1.U'I1.!1.1tLIII.L~(,{,'It111~~I':l::~11rr.~l1~t
'1> I .9 ~ '=' 't:I" 'tt

Ib

11~'11.~LI1~'11.111~~L~;;~ reLt~Lu.~L~'I1.reIII.C-~~;;~11
••• I ~ •••• 0 ••••• ? ..•

n. b

11t~tLIII.L~~~ IT.~n!1.f1~re~::L1l1r1.1~lll1l11.'It1~l1-t ::~m ~~~ll~I!Uf1~~ ~
b

f1~tLIII.L~~¥!'I1.lT.tLU'l1.,!I.ULlW~'I1.'I1.~'I1.fJ1}~!1 ~u.1U.111::tf1f1~11~l-UL~~¥!'I1.lT.UI111tt~U,t-lU.111::tf1" "
b

f1~11~l- '11.¥-1 tLIII.L~u.111::tf1reL~~¥!'I1.lT.Um1tt~::~mtLIII.LG~¥!'I1.lT.tLU'I1.t (g ~L~~~1tL~~¥!'I1.lT.
b

l1-Wl1W~III.::I1lT.'I1.lT.l1tl1-tf1:'L::LM.n1l1~ltLIII.L~~¥!'I1.lT.l1t~~~~Il~UI!)~t\~tlIU.LU Z"t

b b

~U~~L~M.~,.eg::~::U11r:~11'11.¥-1R~'I1.fJ1~::'I1.!1.Ll1l1-tf1:'L::~11
b

~q..lII.;:tl1-t Um1~~~~~¥!'I1.lT.;:mlT.'I1.t tLlt1.L~~ttf1Z.t~;:'I1.!1.Ll1'11.t¥!tLlt1.L~~'It111~~I':l~¥!'I1.lT.LreLtt'11.~~
b

~L~;:~ reLt~ L~~L~~~~ ~~III. tLlt1.L~~'It111~~I':l~¥!'I1.lT.l1-t~l1trr.~tI1 ~1'I1.~rr.~11~l-~¥!'I1.lT.l1-t~l1tl1-t
b

f1:'L'I1.~UL~UI111tt~tLIII.L~~'It111~~I':l;:~1m~11~l-~¥!'I1.lT.l1-t~::tlJ&Lll::tm::tlKu.t~"t

t\tl!tllt!.LU "tI

n.n.

~L~::~::~11t~re1~'I1..lls109 L~UI1~,tt.f1:'L'I1.~UL~~~f3~~'L~t 1Ltt~~re11}~!1::~11
b b n.

~~~;:~'I1.~'I1.~~~Gl1tLre~~~~ ~t1L%'!~tf1tLIII.L~rr.~mklt1.4'ltLlt1.L~rr.~1~9·9·£

b b

tLIII.L~rr.~U;:tf1 ~tf1~'It1t1~rr.'I1.1..'It1tuf1~::'11.!1.Ll1
b

~~lt1.tLIII.L~~L~reL~::~" ~~~1'I1.L~Z.t UL~~~lt1.'I1.l-Uu.~L~;:~reLt~L~~~~ 11Lf'~'L~L~::~ reLt~
n. b b b b

L~;:~11 Lttre~~~f1:'L~~l-l1t~rr.~~~tLlt1.L~~tf1L~1'1t1t1~rr. tLlt1.L~~tf1~ g.g.£" ,

b

'I1.tUU.~L8;:~'"
n. b b n.

reLt~L~~L~~~ ~::~" Lttre~~~f1:'L~relt1.u~~~~lt1.~~~'I1.fJm~11~t~f1:'Lrr.11~1~~~l-11t~f1 t~re1~'I1..lls1" ,
n. b

09 L~UI1~,tt.f1:'L'I1.~UL~~~~~~tLlt1.L~rel1~~mklt1.L%'!l1-t~lUtUf1~;:~11;:~1v"g·£

~k~~::~jtL~f1!1"
n.

'11.~1~'11.t 11LI1lT.~M.1111~1~~m1~~1~tf1:'L~~ 1" .
n.

rr.~1'I1.~~~Ll3;;~reLt~L~~L~~~ ~~~tLIII.L~ 'I1.t¥!~!1'11.fJ1UI111~~~'11.~1~'11.t tLIII.L~rr.~1tLU ~L~::~
Ib

::~11rr.11~1;:t'l1.fJ1~~~M.~11~1~L'I1.lT.M.Ll1~U.~;:tf1~~~~ tLIII.L~rr.~1'I1.~1~£"g"£

Utf1U~

~~'11.~U1'11.f1tLU~~~11~1;:LtM.1 Ltt~l1l1t~~~f1'L UI1~~lt1.LttU~~UI-ttt~f1:'L ~\Arr.rr.;:Wt~'I1.11~m lt1.'L
I "" I •••• I"i '"

tLU'I1.fJ1tt~~~Ltt;;~"Z. t Ltt ~L~;:~~~~tLlt1.L~~~l':ltLU'I1.trr.;:tU'I1.U-t~Ltt l·9"£••••••••••• I ".

Ib

t~re1~'I1..lls1OS L!,--UI1~,tt.f1:k'l1.~UL~~~nLf'"
b '"

~k~L~;:~reLt~L~~~~l-l1t~L~ ~M.~11~1[l1lt1.t~L'I1.lT.~~~tLlt1.L~~L~~L~ ~"g"£

•
!.LKLGI!)!I\1!.LUtll,.'IU!.ufm SOt

O£
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5.1.2 El1'V1l"jLL1X"mj1."i,Un'W~ La-iih:aEnl L~Eln~m~Ul.:~i"~dJ"])"j"j3J"1il~
'IJ

3JT;nmL'VI~" ~~~~L ~Eli'\ElL~ LLl.'l::ill1J"j"j';)1."fll"1i":tJ~a'ii.'Yl~ El"L~Eln~iifn"1i":1J"j"j,;)LLl.'l:Ul.'lln
q q

5.2.1 irmm L3J ~El"~l"L ~Ell.'l~a'l"j6JjlLL3Jl.'l"~mll"LLl.'l:i"a'm.hn T11"j~1"l~tl

1.1XJli.'VIl.'l~l"~l.'lEl~L1l.'l11h:3J1Ul. 2 "lfi 'VI1ElLL'75Jl1.1X'Yi13J~"L11h:3J1Ul. 1 "lfi LL~1,y~n1.1X
'IJ

5.2.2 LdEli~fa'~~El"~1,,'t11W.n3Ja':El1~Ti El" ~'j.bLt! L~1tl3J'VI1ElLn1J 1~ mLtln

~l3Jt!"j:Lfl'YlL dEli~f LLl.'l:'VI~",;)ln~l" LdEli~fLL~1 ~ El"1.~1."fll"1i":~i.a-i4'1:n3J ill ~ El"n1"j 1.~Jl

LL1X"~ El"1.~fll"1i":~"j:Ul tlJl i.~ LL~1~ El"iifll"1i":~i.a-i4'1:n3J"jEl,,1uEin.ff" wit"

5.3.1 Ell'V1l"ja'~~~1"LL~1 i.a-iTl1"jLnU1."El Ul.'VIfliJ1XEl""l"Lfl" 1 i113J" T111LnU
q 'IJ

1."~Lfl"L ~ El"1i:l.'lElTl1l3JLitl""1I El"T1Ul.fll'WEl1'V111 LLl.'l:T11UTl3Jn11L~3J~l" 1""11El"L:aEl,;)~"'Yl1rJ
'IJ q q q

1~ tlTl11LLtln Ln1J~13Jt!1: Lfl'Yl"1lEl"El1'V1l1i.a-i1.1Xt!"LTI El" n" LLl.'l:Lnu 1." ElUl.'VIfliJ~ L'VI3Jl:a'3JnU
q 'IJ
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5.3.2 El1'V111LLiX~~11LnlJl~dJll,~~~';1'I.t lll,~iinl11:;lJlrJEl1m~~ i.6JerlJ'~Bll,

LLGl:;iinl1untl~~ln~~{LL3JGl~\t1 h~

6. nTlt1'i\lDl'Ml'i•

6.1 'lIm::t1'i\lDl'Ml'i ~ El~li~113Ji'Elll,L ~ ~1~Y.HlLLGl::~El~U1~1iX,m1~ rJ~li1~ nl11 i
• q •

l~rl L~ ElUll,1ll,El1'V111 ~ El~L~Eln"15U~~hj'Yh 1iXLn~erll,~11 rJ'iiEl·.h~m rJ 'VI1ElEl1~djll, ~MGi::Gi3J1ll,•

il~nl rJ l~rJ~\lLn~~lm~~El\l'VI3J1 rJ ElrJ. LLGl::lit ll,m3JlnL~UGlEl~.nrJ (~nMl~lnu1::nl~

n1:;'Yl11\1 Gilli11nLWllil ~1 rJL~El\l1~rl L~ ElUll,El1'V111)• q

6.2 nl'il flu Dl'Ml'irl i'fn V'li'tl3J'~'lJU1:;'Yllll,'VI1ml1'VI\i1 rJ ~ tl\li.6Jl iXUll,LtiElll,nlJ•

El1'V111~lJ6J1\1iiL.:ffElh~ ~11LnlJGi\l~ln~ll,i.6J\ttlrJnil 60 L'15ll,~L3J~1 LLGl::i.6J~11LnlJlll,
'11

ElnL'VIlliiiXEl\lll,lll,Lnll, 4 i113J\I LL'ii'VIln~lLiJll,~El\l LnlJU1ll,nillfll,~tl\ltill,El1'V111'Yln 4 -N113J\I
• '11 ••

~11LnlJlll,~Lflll, l~mrlLnlJlll,tlnL'VIllii 5 tl\lmL'15m~rJGi LnlJi.~ 7 1ll, LL'iii11LnlJlll,ElnL'VIllii 7
'11 • '11 • '11

El\l~lL'15GlL~rJGi~::LnlJi.~ll,lll, 4 1ll,

~~Wl~nJ~~\I~~~lJ'illl~ 1iX4El~ll,~1 ~tlm1lJ11~~lJ~tl~GilrJ\l13J Gi:;El1~ rln'VIKn
'" '11 '11 • '11

Elll,1 iJmi li'lJU1::'Yllll, LiiEl\l~lniJnJ'VI lnl1~~ ~ EI1'V111LLU11U~ Ln~;tll,~ tlnl1"ll1 rJi.6Ji.~ V'lEl
'" '11

~lJ'illl~L ~ll,lJ11~.n nL'ti'LL~lLn~~113Jmn i.6JL111\1h 1ll,~nL1l1V'l ~113JGi::Ell~ LLGl::~113J
'11 • '11 •

UGlEl~.n rJ"lltl\l El1'V111 ~\Ii.6Jn ~14tl ~ll,~llf ll,3J1i'lJU1:;'Yllll, LLGl:;1UKn Mrn"lltl\l ~llJ1j~.n nL'ti'~L6J
'11 •

d 'l •.•.f .r •..•....•. 1'" •...•.•• , , .... ft I iJ •..~~~~ L~~'15El ll,Eln~lnll,mjj~nLGlEln "15lJjj~llnL'JI1 3JGilll,"151rJrJ~El1mLGl::"151rJlJn El\l~3J~jEl\l
'11 '11 '11' ••

~~~.nnL'ti'tll'V11j ~lrJGl~'VI1Elnll,nlj~3J~1ll,"llEl\lLtlJl tllnl~ n~ll, ~113Ji'tlll, Gl~nljnj::'YllJ

LL~n~ n'VI1EllJlJGiGllrJ Gi13J11rll iXi tl3JGljl rJGl:;LarJ~"llEl\l~ll,~llJll,lJ1j~.nnL'ti' L~ll,i El3JGl'Yll\1
• '11 • '11

tll"15ll,lm1 "15U~"llEl\l~ll,~l LL'VI~\I~~~ m3J1nLlJjj~ iTIm11i LLGl:;~Wl~rulJjj~.nnL'ti'rT\I~lrJ. '" .
~\lLGi'i3Jmj"lll rJL~n~l rJ LV'ljl::lJjj~.nnL'ti'~tl tlnLLlJlJGil rJ\l13JGil3J11miJll,~EllIiJMnLl i.~ ~1 rJ•

L~3J ~ml1 i. j 1iXnlJ~ll,~1'Yll1 iX~\ljlm"lll rJi.~Gi\l;tll, ~ ~~ ~El1'V11jLLU1jU~~~1 LiJll,tlrh~ ri\l~~ tl\lii
'11 '11 '11

~113Ji'~113JL,j'1 h1ll,L~tl\lm1L~ tln 1ilJjj~.n nL'JI11iXL'VI3J1::~3JnlJ~ll,~l
'11 q
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la-~~1i'Yll1J11"ilnru~e:n'VIl1~a-1ii~nuuJlli1'V1~n ~a ~ll3Ja-::al~ m~::i.~ii
q q q

~lu~a-3J'VI1a~-1b~mJu 1Ula-~ bvnl::1J11"ilnru~'Yll1 ~e:n'VIl1UUbrrau i.~ riau1ilJ"""ilnru~~-1
q q q

~11~hii-1i1-1~-1~ai.ud'

7 .1.1 ~ll3J a-::e:n~ ~ a-1bbuhil~ll3Ja-::al~d'b~3J~-1 bb~.ffU~aum1~~~ m1

1J11"ilm1~U~,' bb~::m1'Yll~ll3J a-::e:n~an~f-1riau Ul i.U1J11"ile:n'VIl1b-riU
q q

• mVl&:lla-~n ~a-1m"illn h-1-1lu~lib~~a\!,)n1~~~~a-::e:n~
q

~~ ~ U1l~"ill n i-lUbb&:l::i.mil iJu
q

• ~1~bbnl1ibb~1 ~a\l~lUm1~l\!~3Jl~a-::al~bb~::~ln~1~ l~bb~\!a-it'YI

1ua-rnu ~U1l~"illni-lU&:l::aa\! bb&:l::~a\!~lum1rt\!'S.hb:%ariall.Ul3Jl1J11"ile:n'VIl1
q q

• 'VI~n~3J'I...r fll r.t1Ufll"lfu::'VI1mba.i~3JyflJUfll"lfU::bb~bnlJsUaUnu 'VI~n

~ 3J,.{lJUfll"lfu::a-lm1f16U3J~lU i.u i3J ~ a-nlJal'VIl1i.~ ff~\!ii~lU~ a-3J~a\!~::kl'V11a a-l1U1a'YI

'VI1atil1b~ii~l\! ') rJa3Ja-lm1f1UU~~ i.unlJ al'VIl1i.~

••. 1 ft l.d •.... 0 A'1 A ••...• ,::In1::~l'1f~1Tn'Ylbb&:l::n1::~l'Mn£la\! 'lI'\!3Jn'YIl"illnn1::~l'M1L'lI'b~£l r.t\!3J

til1b~iiy.j ann1::~l'MU'lta rJb-rill.l'l1'~l i.y.j~£la1U
'IJ

• n1::m'Mbbnl ~\!~a3JbtJUff~l\! ') ~a\! hff~btJUbn1~e:n'VIl1 bb~iJ"il~UU

~lul 'VInhtJu~i.~b 'VIm::a-3JnlJ al'VIl1 bb~tfU i.~iitil1~::kl ~a-3Ja rJ bb~£J\!iitil1b~ii~ a\lff~a-3Ja rJ
'" 'IJ 'IJ

• n1::iJa\!1£l'VI:: ~£J\!i.~b~~alJ 'VI1m~~alJtil1~i.~b'V\3Jl::nlJ"lfit~~a\!

e:n'VIl1rJa3Jiitam a-dl~u ~mm1::'VIil\!n1::iJ a\!l£l'VI::nlJal'Vn1i.~ 'Yll1~dl~a-it3Jb 'VI~nma'Yll

1~bn~m1n~niau~ a\! til1b~~ alJ'VI~~UUb-nli.u1 Ue:n'VIl1i.~
q
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1J't1't1 3

fim~1~'UTl11;reJ3Jiir;)1meJmn1 ~1'Uii£Jl'Ulh~L~'U~1f1ru ~eJ n11~~~H.J~~nrn~J1~ ~
I I I I~ A A,Q Q..<o I d Q..<I A A A A d.c:l I AA I

Ln1~'V\3J~n1WIn1Y11';)£J~1~ ') Ln£Jln1JLTl1eJ~~3JeJ'Ylli'Wiil'Yl3J~iil~ eJn113JlliLLiil~TlrnTl1'Yl1~q

111"lf'U1n11~eJ~~~nrn~LTl1eJ~~3J LU'U~'U LLiil~fin1Y1n1~Ul'Un11~~~J1Ln1~~3J~,;)1nn~ 3J
q

~~~~J1if3JLn1~~3J~1wij~'V\llfi~1Yrnliim
~ q

2.fin1Y1n113Jifim1~~~ ~~~nrn~J 1Ln1~~ 3J~a"3J'UL'W1L.rjEla""lIll1'W113JnUn~3J~~~~
q q q ~

J1ff3JLn1~~3J~1'Ui~'V\1~~1Yrnliiln 1~£Jn11~a"3J~a"1'U,;)1n1~f1~uL~LLri a"3J'UL'W1trn LLiil~
q q q

~iilL~~ iil 'U'YieJ~ri'ULLiil~~13JfI~n1iilmLLlh1t1LU'ULTl1eJ~~3J~1~Tl113J'V\11'U'Yl1~li113J"lf1~ LLiil~ii~ ~

eJ~rftl1~nElU'Yl1~LTlii'~LLrilt11~'U ilfi1ij'U Tl1ftuLm~1~ LLiil~Lff'Ul£JLL~1'\.bLtI'Yi1LU'ULn1~

~3J~ ~~~nrn~~L~\t1 LtlLf1ui'n1Y1 LLiil~'Yi1m1iLTl11~~.ff'U~eJLtI

3. fin1Y1Tlrnll1'W"lIeJ~~~lfinrn~J1Ln1~~3J~ LLiil~~~~nrn~J1 Ln1~a"3J'UL'W1L.rjeJa""lIll1'W
q q q

1~ mb ~~ ~n rn'YI1t1~11,;)a"eJun11£JeJ3Ji'U"lIeJ~~u1111Tl Tlrnll1'W'Yl1~n1£Jll1'WTlrn~1'Yl1~
~ q q

111"lf'U1n11LLiil~m£Jm1Lnui'n1Y1
q

3.1 m1'Yl~a"eJum1£JeJ3Ji'U"lIeJ~~u1111Tll~mt1~~~nrn~~L~,;)1nm1~

'Yl~iileJ~ m~11,;) a"eJUTlnl.111'W'Yl1~t11::a"1'Yl~3J~a"~1£Jn11Lm£JUL.yj£JU';)1nn111~ Tl::LL'U'U~ LU'U
q

~1Tl113Jiin"lleJ~~u1111TlLLiil~LLa"~~~1n11£JeJ3Ji'u~~~nrn~';)1n~11-9 (1 LrhnuLll"lfeJULiil£J~ ~

9 L'Yhnml'8umn~a"~) ~~CIl~LLtliil~,;)1nifin11"l1eJ~Lawless and Heymann (1998) LLiil~q

iLTl11::~;reJ3Jiil'Yl1~a"ti~1~£JliLL~'Um1'Yl~iileJ~LLUUCRD (Completely Random Design)~

3.2 m1~11,;)a"eJUTlnl.111'W'Yl1~n1£Jll1'W'~LLri ~11';)m3J1rn"lleJ~LLii~~~'V\3J~
q

~a"1m1f1iil::iil1£JL~(eJ~~1u1n'lf) ~n1Yrn::t111nlJ"lIeJ~~~lfinnb~LLiil~~n1Yrn~LiteJ~3Jtra""lleJ~
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3.3 m~ml,;)1.n)lJmu.~1'Yl1>111l"1f'l-nm~ hH.JiLfI~l:;~E1>1~l.h:;nEllJ'Yll>1Lflij
q

i.~LLri hh~ll, (% N x 6.25) i~lijll, LL~:;f1113J:!ll, (AOAC, 2000) (111f1~ll,ln n)

3.4 m~~~1,;)~E1lJEI1£.Jm~LnlJ1m~1"lJEI>I~~~.nru.'t1'1~£.J~~1';)mmru.
q

L:!E1~~ll,'Yl'16(Total Plate Count ) (i~11~6, 2539) LL~:;mmru.lf1~y.jElf3JLLlJflYh'1£.J (AOAC,

2000) (111f1~ll,ln n)

1 m~iLfI~1:;~f1Ul.1l1'W'Yll>1111'W i.~LLri m3Jlru."lJEI>lLL-n>l~m~ru.:;1.J~ln!l LL~:;~m~ru.:;q"
"" •...•...

Lll,El~3J~~

3 EI1£.Jnl~LnlJ1m~1 i.~LLri m3Jlru.L:!e:J,;)~ll,'Yl16 (Total Plate Count ) LL~:;mmru.lf1~q q

y.jE1f3JLLlJflYh'1£.J

ilmh>l·rl~~E>I 3 sKl LL~:;iLfI~1:;~'Yll>1~{i~1~£.JliLL~ll,nl1'Yl~~E1>1LLlJlJ CRD

(Completely Random Design) 1~ £.JiLfI~1:;~f1113JLL1.J~t1~lll,LL~:;Lm£.JlJLYi£.JlJ~lLu~ £.J~l£.Jifi
o

I • A Q..oo

Duncan's Multiple Range Test (DMRT) LL~:;~l£J>llll,flll3J LL~n~l>1,;)lnmn~l>1'Yl~:;~lJflll3J

L~mtll,iEl£J~:; 95 (p~0.05) l~£Jlmtl~LLn~3J SPSS Version 9.0 (n~m, 2544)

5. 'l-b,r E13J~~i.~ Lf1~l:;~ii>l f1113JLtill, i.t1i.~"lJE1>1m~~~~ ~~~.n ru.'t1'Jl Ln1~~3J:;
'Il

~3J'U.i. 'W~Lvi E1~111'W LviEl'<ih",'l-i.1£Jil3JnlJn~3J~~~~'l-hi3JLn1~~3J:; 1'U.~>I",l~~~ru.hn
q q q 'Il q
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q ~ q ~

11:lJ!imlWni£.l LY1tl~m~11i£.ln1~LL1.J~~1.JJ1~:lJui.vnLn1~~:lJ:;LY1tl~"ll111'W~tl 11UJ1t:-J~liT
~ ~ q q
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';)1f1f111~m~1~'U.~ll,y tl3J~L~ ~'H1UI;UI'U.L~1~1\1') L~ tl 'YllJl Ll3J'U.L~1 LL~::,;)lf1~ q q

LL'U.1~113J~~"lltl\lf1~3J~~~~,rf1i~ ~ LL~::M~~113JL~,ytlLl1t1"lltl\lLL'U.1'Yll\1f111~~~J1Ll3J'U.L~1
q ~ ~ q q

~tl J1Ll3J'U.L~d~1 "15ii~~1diiLldd~~rn'Yll\1~1~~1~tl£1l\1d11ln'U.lwff'U.~tl'U.L~~1LU'U.Jl
q q

I I ••• I

Ll3J'U.L~d.yj~11~rl~UL~ 'U.'t1tl\lt1'U.LL~::dlmhlLL~\I LU'U.U1Ll3J'U.L~d.yjiia-~'U.Ll1~\ll3J~l3Jl'U.l'U.
q q q

~rt\l~t1~l~ ~tl iia-LL~\IL~~tl\l "153J~Liim i3J vh LL~::3J1\1L~tlliLu'U.J1Ll3J'U.L~dLf11~~3J::~ii
~ q

~113Jl~~L~\l. ~~Gl::~\I~~h"lltl\l~U1111~~ ~

';)1f1f11di:il~~l3JLL'U.1~111l~~~\lf1~11 'Yll\1M:il ~L~'Yllf11d'Yl~~tl\l~113JLU'U.LtlL~ LL~::~

L~,ytl Lldtl"lltl\lf11dUl1~rl~U3Jl1 i~~~J1Ll3J'U.L~d ~\ll~rl~U~Ul3Jl1 i L~LLTif1d::Lf~U
q q q q

'Yltl\l~wt\l Wf1'Yltl\lt1L~~tl\l ~::L~111'U.mU~tl~ "Ill U1Uf1 ~'U.3Jl'U.t1d::Lll'U.f11~luL~~
q

LL~dtl'Yl~rul~'U.1~LL3J1e1rui'U.L3.i~l\1LL~::Jltt\ll~~,;)1f1f11d~'U.~ll,ytl3Jmdtl\l~'U.~Ul1
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q

L~LLfie1rui'U. 20 f113J 'Yltl\l~'U.,t\l5 f113J ~rul~'U.1~LL3J15 f113JJ1L~tl3J 600 f113Jw w
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Ln~m:Ju 3 n13J LLL'l::,r12 ~~1 LLL'l::,r1~3JU1'V'l1~aJl\1j,~LLfi'hUn1U'I,UW 100 n13J 'Vmmu, ,
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ff:IJ~L'("1JEl>l~1J1111f1~lLU'I"l1J';h ~1J1111f1LlXm1rJEl:IJ'i'1JJlL'(:lJUL'I"l1Ln~lil~:IJ::LijEl>l<iluihoWrJ>I4
'11 '11 q

~ ~El ~m~El>l ~"l5:IJ'I"l~i:IJ LLGl::~3.il>l(l1l'l"l~ 4.4) LLL'(lil>l':hJlL'(:lJUi.'I"l1tf>l4 ~i>ln~ll iiflll:IJ
'11 q

LUUi.ui.lill Um1~n~:IJ ~ ~~lil"il::'Ill i.u ~~lil LLGl::,h",ti l muu J lL'(:lJUi. 'I"l1Ln~lil~:IJ::~ Eli.UL~ ~>IL~ii
q '11 q

nl1\tl ~Glnl1'YllilGlEl>lLulX El>lUnu~nl1LU"1J rJlrJ ~Gl llil rJ\tl i.U'tl:IJ'Y'ilnl1~~liln1Jn~:IJ ~~~lil:;.J q '11
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(111'\A1~4.5) '\AI1Jl1 Jl~3JU1'\A11,r\l 4 a- Lrle:JiJu113Jn1JJ1LL;J\I"lle:J\ln~3J~~~<iI"iJULUUJ1~3JUL'\AI1q q '11 q, "' .~ A .-=lid•..• Q d till'" I I 1.dI ~ 0 ".c::Id
Ln1<i1Vi3J:;'Yl3J~m~rn:;~L Vi~ e:J\Ie:Je:JU~3J'\AIe:Je:JU ~3Je:Je:JULL~:;3Jl\1e:Je:JU3J"llUl<i1"lle:J\ILn1<i1U1 LL"ll\l'Yl3J

'11

f1113J L~n LL~:;~:;La tJ<iI~1~~1 ~ LL~:;n~U"ll e:J\I~3JUL'\AI1~~ ~3J ~ ~lU nUe:Jcil\1n ~ 3Jm~ e:J3J ~\1
q

~1J1111f113J~3J11rl'Yl111Jl1 Ln<il"iJlnnl1~ ~3J"lle:J\I~3JU1 '\AI1~U<ill<i1Ul\1LL~:;"iJlnnl1~e:J1Jrll3Jn ~3J
'11 q q

~'Yl<il~e:J1J-n3J(LL1J1JL"iJl:;"iJ\ln~3J~~'YllU~3JU L'\AI1) '\AI1Jl1 m1<i1 fJ1J11JJ1~3JU 1 '\AI1Ln1<i1~3J:;~3J1n'11 q '11 q q

1<i1tlLU'\AI1:;1Wlfl\lWt.hfe:JU LrtfJ\I"iJlnJl~3JU L'\AI1Ln1<i1~3J:;~~11'\A1f1rn'Yl1\1tJ1 111~ulnl1 LL~:;Lrle:J
q q

11Jl.h:;'YllULLLrliiflll3J ~<iI~U fJcil\1L1n <il13Jnl1~~<ilJ 1 ~3JUL'\AI1Ln1<i1~3J:;~ ~U 'YlU~\Inl1nl1
q q '11

~~<ilJli3JLn1<i1~3J:;3J1n LrtfJ\I"iJlmUunl1tt1~3JU L'\AI1~U<iI~1\1') 3J1~n<il~11113J11U "iJlmtu~\1q

~lW~WilfJUnl1iJu rh 1~L l~l"lJ fJ\lnl1~~<ill,rL 1~lulun11m1'Yl1Jli3JLn1<i1~3J:; ~\Iii ~~~ fJ

ml3J~~~<ill UL~fJ\I"lJfJ\lflll3J~ fJ\lnl1"llfJ\I~1J1111f1n1Jfh~\lm1L ~3J~~~~<iI~hl LVirJ\l'\AIfJ ~\l,fu
q '11 '11

f111~nl1l4'~ul L~fJ\lnl1L<il1rJ3JJl ~3JUL'\AI1~~13J11rl~<il1:; rJ:;L1~1"ll fJ\lnl1~~ <iI~\I~l rJ'Yl11~
q

L~3Jnl~\Inl1~~<iI 1~3J1n;tu an,r\l £1\lLUUnl1~<iI~U 'YlUm1~~<iI~1 rJ
q

~

L~3JJ1L~fJ3Jflll3JL,j3J,jU 65 fJ\I~n1J1n'lf + Ln~mJu

"' , '"
<il3J<ilfJ3-5 Ul'Yl

~

Jl~3Ju1'\A111 ,hu ~~3J J1LL;J\l 1 tflU
q
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~lnn11'Yl~~ eElm1~~~J1G{:lJU L'lAl1Ln1~~ :lJ::L~ elWlJ1l1'lAlLif el"~U 'lAl'l.rh J1 G{:lJUL'lAl1~ii
q q q

1G{".l51~huu~r.Jel:lJ1U"llel"~'l.J11ml iiJ"'VI:lJ~ 4 ~ ~el ~L'VI~el" ".l5:lJ'lAli:lJ LL~::3-h" LL~::Ldmt1L'I.J~ ~

'l.J1::Liiuflrn1l1'lAl'Yl1,,'l.J1::G{1'Yli:lJ~G{L~el""llel" ~ n~u 1G{".l51~LL~::fl11:lJ".l5elU11:lJ1~t11i~:lJ
q ~

'<31U1U30 fill. 'lAlUi1 ~~~.nrn't1J1Ln1~~:lJ::J,,~ 4 ~'l.J111lfll~n11t1el:lJ1U~L3-iiifl11:lJLL~n~1"~

nU'Yl1"G{n~ (R:::0.05) LL~::1::~'l.JfI::LLUUelE.l1w1i1""llel"".l5elUL~mreltl(~111"~ 4.3) ,huam~trn::~

'l.J11nl1 'lAlUi1 J1G{:lJUL'lAl1Ln1~~:lJ::J" 4 ~L~~~m~rn::"llel"Ln1~J1LLi'i""llU1~L~n~eltlelE.l~ q ~

'l.J1L1 rnci'1U'l.JU"llel" ~~~.nrn't1 Ldel'Yl~~el"'Yl1U'VIa"~lnn11~~~ LG{1~1'VI3-i~::1~am~rn::~ LUll.J1

11:lJn'I.J"llel" LLi'i" G{1:lJ11tl~mLtln eleln~1:lJ1l1".l5u::~~n L~~l tI Ldmnu1m~n lr'lAlui1 ~::Ln~ LUll.

nelU J1 LLi'i""llU1~l'V1tu LLi'i"~~nULUUnelU~1:lJ1'I.J LL'l.JU1l1".l5U::LL~Ldel'I.J~elt1~"Lit~~::~1 tI~ ~

G{1:lJ11tlna'I.JLUULn1~J1LLi'i"L~n 6J L~nflf"

.,
U.1G{:lJUL'lAl1 fI::LLUUfl11:lJ".l5elUq ~ ...

d,
...Ln1~'VI:lJ:: G{n~u 1G{fl11:lJ".l5elU11:lJ

d

.•.
6.33 ±1.235.73 ±1.035.73 ±1.096.06 ±1.44G{L'VI~ el"

d
6.87 ±1.245.67 ± 1.056.07 ±1.336.27 ±1.22G{".l5:lJ'lAl ~d "" 6.20 ±1.155.87 ±1.135.40 ±1.456.33 ±1.36G{G{:lJ

d,
6.41 ±0.925.47 ±1.305.80 ±1.476.87 ±1.34G{:lJ1"

~ln~111" 4.3 n 11'I.J1::Lii UfI rn1l1'lAl'Yl1,,'l.J1::G{1'Yli:lJ~ G{"llel"J1 G{:lJUL'lAl1Ln1~~:lJ::L~ el
q q

G{"ll1l1'lAl 'lAlUi1 J1G{:lJUL'lAl1Ln1~~:lJ::~3-i1" ii~lf1::LLUU:lJ1n~G{~ 1el"~":lJ1 ~el J1G{:lJUL'lAl1
q q q q

Ln1~~:lJ::~i:lJ ".l5:lJ'lAlLL~::L'VI~el"~1:lJf!l1~'I.JelE.l1"L1n~1:lJ~1f1::LLUun11t1el:lJ1'I.JJ1G{:lJUL'lAl1Ln1~
~ q

~:lJ::J" 4 ~ L3-iiifl11:lJLL~n~1"nUelE.l1"iiumn~qJ'Yl1"G{n~ (P~0.05)

Ldm.'bJ1G{:lJUL'lAl1Ln1~~:lJ::J" 4 ~ :lJ11Lfl11::"'el,,~'l.J1::nelU'Yl1"n1t1111'lAl LL~::Lflii L~el
q

'VI1f1rn~1'Yl1" 111".l5U1n11 'lAl'I.Ji1 ~~~.nrn't1J1G{:lJUL'lAl1Ln1~~:lJ::~L'VI~el" ".l5:lJ'lAli:lJ LL~::3-i1" ii
q q ~

'l.J1:lJ1rnfl11:lJ:au 'l.J1:lJ1rn"llel"LLi'i"~~::~l t1L~ LL~::'l.J1:lJ1rnl~1 iiu L3-iLL~n~l"nUel E.l1"ii
"" ""

umt1~qJ'Yl1"G{n~ (R:::0.05) ci'1um:lJ1rn1'I.J1~U"llel"U.1G{~UL'lAldLn1~~:lJ::'t1" 4 ~ iifl11:lJ

LL~n~l"nUel E.l1"iiumt1~'Y'Yl1" G{n~ (R:::0.05) 1~t1J1G{~U L'lAl1Ln1~~:lJ::~L'VI~el"ii'I.J1:lJ1rn

1'I.J1~UG{"G{~~elfeltl~:: 0.84 (~111"~ 4.4)~ q
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\J .• u6'''' 6'
ti1 ,UJ Iti. 'IIf'i

Eh'lTl1::nfllJ'\'11.JbTl3J(b fldb'UltVl)

q

mmrn"llfl.Jbbi1.J~mmrn'" A mmrnlu1~ltmmrnlV11iilttnbf11VI'VI3..1::
~::,nrli.~

.l'
Tl113J"lflt

..

..
14.3391.250.84a0.37~b'VI~fl.J

..
14.0091.840.13b0.23~"lf3J'W

'11.....
b

~~3J
14.0091.980.330.43

...
b

~3J1.J
13.6790.940.130.13

a.b ....

,;)lnn11,bti1~3Jlt i. 'W1bn~VI~3J::.tf.J4 a- i.UVl11,;)~fl1J'VI1-;)llt1lt';)~lt'\'11rf.tf.J'VI3JVIbb~::
q q

-;)llt 1lt lT1~yJflf3JbblJTlrh1rl 'WlJi1 ti1~3Jlt i. 'W1~'WlJ-;)llt1ltb .:Bfl';)~lt'\'11rf.tf.J'VI3JVI~.J~VI ~ fl ti1
q q '11 q

~3Jlti.'W1bf1~VI~3J::tlb'VI~fl.J1fl.J~.Jm~fl tli3J tl"lf3J'Wbb~::tl3.i1.JVl13J~1~1J(Vl111.J~ 4.5)q '11

. "lfUVl"llfl.J,h~3Jlt i.'W1bf1~VI~3..1::(-;)llt1lt';)~lt '\'11rfCFU/ml)
o Q,..I~"ca,.. cv ,;)llt1lt1lt'\'1bf1lJ1nM1 (1lt)

q q

..
•..

3.i1.Jb'VI~fl.J "lf3J'W~3J
'11

1
1.66 x 101x 100.6 x 101.33 x 10

7

3.33 x 103.33 x 102 x 102.67 x 10
2

22 2
14 2.13 x 101.56 x 101.8 x 101.26 x 10

2

222
21 2.83 x 102.36 x 102.53 x 101.83 x 10

2
2173 X 102

22
28 3.0 x 10 2.9 x 102.3 x 10

,;)lnVl111.J~ 4.5 n111bTl11::~-;)llt 1lt';)~lt'\'11rf.tf.J'VI3JVI"llfl.Jti1bf1~VI~3J::~3Jlti.'W1.tf.J4 a-
q q

~bnlJ1nM1i.1biJltb1~1 281lt bb~::lbTl11::~-;)llt1lt';)~lt'\'11rf.tf.J'VI3JVlbUlt1::rl::'\'1n') 71lt 'WlJi1q q

ti1 bf1~VI~3J::~3Jlti. 'W1.tf.J4 a- brifibnlJ1nM1 i.1lt llt;flt U~3J1rnb.:Bfl';)~lt '\'11rf.tf.J'VI3JVliiu~3J1rn
q q

b~3J;fltVl13J-;)llt1lt 1lt~bnlJ1nM1 bb~n11b~3Jmmrn"ll fl.Jb.:Bfl';)~lt'\'11rf.tf.J'VI3J~bUlti.Ui.~i1 bb~::
q

dJltb ~ fl,;)~ It '\'11rf~i.3.iri flllXbn~11T11~rlti1 bn~~~ 3J::~3Jlti. 'W1b"111bn rn~ ~13J 3..11VI1;)1 It''llfl.J
q q"
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lh::nl~~11l11nl.~'lI UUlJ~ 214 'W.~. 2543 L~a\lLTI~a\l~3J1Ufll"15U::lJ11';)~tJ~~ii,'Yl(fllT1~Wmq q

TI)~\lnl'l.m~ i.111 ~ a\li.li'WlJL:5a';)~U'Yl1£f~ria1idi~hTlq

GlTi1\lfi 4.6 m11 LTl11::~,jlU1ULLlJTlih1£J1T1~yJaf3J11.1.,rl~3JU i.'W1Ln1~~3J::d~a ~'lIfll'W"15ii,~
q q

~l\16J LrlmnlJ1m~ni.1L1JuL1i.n 2811.1.

""'"

•..."15ii,~'lIa\l,rl~3Jui.'W1Ln1~~3J::(,jlU1U Coliform bacteria MPN/ml)

11ml1~11,;)UlJ

q

""

! •..m~a\l "153J'W~3Jli1\1
'IJ

Presu mptive test
442115015

Confirmation test

437933

,;)ln~111\1~ 4.6 nl11LTl11::~,jlU1ULLlJTlYi L1£J1T1~yJaf3J1u,rl Ln1~~3J::~3JUi.'W1L~ a
q

~'lIfll'W LrlmnlJ1m~lLtlUL1~1 2811.1. ,;)lmfwI-t13Jl~11,;)'V\TI.fl3Jlnl.LLlJTlYiL1£J1T1~yJaf3JL~a
q

nurTu~~.ffu~~'til £I'lla\l,rlLn1~~3J:: ~3Jui. 'W111~13Jl1tliial £Jnl1LnlJ1m~ni.~liua £Jn1l
q q q

,jlU1U 28 1u'V\1ai.li 1~£J~13Jlh::nl~'lIa\ln1::'Yl11\1~llil1nl.~'lI UUlJ~ 214 iJ 'W.~. 2543
q

nl'V\U~i.111 LTI~a\l~3J1Ufll"15U::lJ11';)~tJ~~ii,'Ylm1~11,;)'WlJLLlJTlYiL1£J"15ii,~1T1~yJaf3J~ a\lua £I
q

n1l 2.2 ~mTl~a\l~3J 100 iJ~~~~1 l~£Jl~ MPN (Most Probable Number) (~1'V\1lJ

LTI~a\l~ 3J"15ii,~L,jmiu 'V\1aLTI~a\l~3J"15ii,~LL~\I1 ~ ~ ~3J,r 1~1 ~ ~13J~ LL,)\1i.1'1. UU~l n ri au ~\l1i
3J1~1~lU,rl) LL~,;)lnnl1~11,;)'WlJ,rlLn1~~3J::~3JU '1.'W1~LnlJ'1.1LtlUL1~128 1u';)::ii,jlU1U1T1~•• q

yJaf3Ja ri1W.rr1\11::'V\11\13-150 MPN/ml 1~ £J,jlU1U'lI a\llT1~yJaf3JLLlJTlYiL1£J'lIa\l,rl~3JUi.'W1
'IJ q,

~ A .::t#ll I ..:!I.cI .., d ;d A Q A •
Ln1~'V\3J::'Yl3Jm~\I~~Tla ~~3J 1a\l~\I3J1 Tla ~L'V\~a\l~3J'W LL~::~3J1\1

'IJ q 'IJ

~\I,fU~13Jl1tl'W,;)11nl.l{)\1 LL1.1.11 U3J'lIa\l al £Jnl1LnlJ1nMl'l1 a\l,rl ~3JU'1.'W1Ln1~~3J::~
q q

~13Jl1mnlJ'1.~ulu~~~~a ,rl~3Jui.'W1Ln1~~3Jdili1\11a\l~\l3Jl~a ~"153J'W~i3J LL~::~L'V\~a\l
q q 'IJ

~13Ji!h~lJ a ril\1hn~13J,;)lnnl11LTl11::~ L~U1l ~~~.nnl.'t1",rl ~3JU'1.'W1Ln1~~3J::ii al £Jnl1
q q

LnlJ1nMl '1.~liL1iun1l 28 11.1.Lil.a\l,;)lnih.fl3Jlnl.'lIa\l,jlu1u,;)~U 'Yl1£f,f\l'V\3J~'1.liLnULnnl.6t1
q

3Jl~1~lU ~nl'V\u~ LL~ii,jlU1U1T1~yJafm nULnnl.6t1,]anl'V\U~'lI a\l lh::nl~'lI a\ln1::'Yl11\1..

~lil1nl.~ UUlJ~ 214 iJ 'W.~. 2543 L~a\l LTI~a\l~3J1ufll"15U::lJ11';)~tJ~~ii,'Yl
q q
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tJ't1't1 5

u~t.ILLa::oihJ ~1!1•

~ ~
1. n1"·nJinnT'H-Ja~n.Ja~nUl.'tiu1i3JLn1~~2J::W13J11"f1ih'~~mbl~f1~U ~tl U1LLii"~~ ~ .

60n12J U1i2J 27 n12J U1L~tl2J 12.99 n12J Ln~tl'tl 1tl~'U. 0.005 n12J n1"~tft~1n 0.002

n12J LL~::ii"L~1"1::~m2J1Ul.Lamrm.l 1a-L~~tl"iJ'U.J1~~'~ l.h::2J1Ul.5 'U.1ti ,nmrwLbJ1i2J

Ln1~~:IJ::~'~L'Ylla-ln"1Jll.::~ii"lJ'U.1~L-VHlJ LLa1~"y]nla-LL1i1W~1~~n"lJll.1~n11" 9 L6]f'U.~L2J~1"~"~ ~

11 L'if'U.~L2J~1"l'V1'~Jl'wL!n360 ij~a~~1" LLiil::i1~~i1mh~1£.1uiil1n~1"lJ1i2JLn1~LLn1

2. n1"1"2Jinn11"~~~,r1~2J'U.'W1"Ln1~~2J::L~ tl ~1l1Wi12JnUn~:IJ ~~~~\hi2JLn1~~ 2J::~ .. ~

~'1.~n11"£.Itl:IJ1Uiirf"'VI2J~4 ~~1" '1.~LLTi,rl~:IJ'U.'1.W1"Ln1~~:IJ::a-L'VI~tl"a-"1J2JWa-i2J LLiil::a-
. ~ ~ ~

li1" 1~£.Il~f1~u~1,nll.n11"~~~ ~tl Wn'Yltl" ~::'~i'll.2Jt1L'V\~tl" '~~1" LL~L~£.I:IJ~Tfum'U.~•

"1i1LL~1"tl'Yl'VIID1'V1'U.1~LL2J111'U.mU'VItl£.l'VI'U.3J1'U.lh::W1\l.n1£.1,r1~" ,r1L~tl2J LL~::Ln~tltl'U.~ .
3. ~Ul.1l1W"lJtl"~a~nUl.'ti\r, Ln1~~2J'U.'W1"L~ tl ~lllW WU11 \h~2J'U.'W1"Ln1~~2J::rf"~ ...

4 a-~~u1111~'t~m1"£.Itl2J1U'Yll"111"::W1'Yli2J~~L~tl,,a-n~'U. 1"~ LL~::~112J"1JtlU1"1:IJmihn::iu~ ~

~112J"1JtllJLam.ttl£.I 1~£.IhiLL~n~l"nll. 'Yl1" ~n~ (~0.05) ~Ul.~1'Yl1"tll"1J\l.1nl1""lJtl"J 1•. ~
••• Ft •••••••••••• _ ~ 1- I •••••• 0'" Ft •••••••••••• _ r;~2J'U.LW1"Ln1"~'VI2J::~L'VI~tl",;)::2Ju1"2J1Ul.u1"~'U.~"'Yl~~ LLiil::'U.1~:lJll.LW1"Ln1"~'VI2J::~~2J2Ju1"2J1Ul.. ~ ..

1~lijll.~~"~~ LLiil::Jl~:lJll.'1.W1"Ln1~~:IJ::rf"4 a-~12J11"mnui'm~n'1.~liLf1ll. 28 1ll. t~£.I~ ..
m2J1Ul.L~tl';)aU.,,'itJ~,"U'~rf"'V\2J~'liLfhl. 500 CFUlml•

n11"1~£.Ia-"1J2J"1JUWU11 ~ ~~~ 1~~112Ji12J 11 tlnUn17U 1~2JU' W72J1LL117711LUll.~. ~ . ~

~~~nm't1J1~2J'U.' W7Ln1~~2J:: LL~iitr,;)~£.I~l"61 ~'1.liL~tl81ll.1£.1~tln17\b,r1~2Jll. 'W7Ln1~• J •

~2J::2J1~~~L~mh'V\'Li1£.1Li!tl",;)lnL 1~11un17L~'i£.l2Jn17~a~1"lfniil1'U.1Un~2J~u1111~iiLuvn::~ ~

n ~2Jri1ll.~2J ll.' W7 LUU~ ~~.ilUl.'t11'V1a.i ~u1tll ~"lJ1~,j tl 2JiilLfi £.11nu ~~~.ilm'ti "lJ1~ n1 7~ ~ ~ ~

111"::"1J1i2J~WIT LL~::n17~~1~ [j"'a.in11"w tl y]"tf u~11"iin11"~~ll.1 ~~~nUl.'tiJ1 ~2JU'W1"Ln1~•

••• 'I ••• 1 ~ A od ,:::I - .• I Q.I' IV f/ I'VI2J::LUL"1J"U1"Ul.1n11"~ £.I'VI1"lJll.~ tl ll.n11"~~~'Yl~~1"::£.I::L1~1m1"L~1"£.I2J:lJn11"u1"::"1J1~:lJWll.tmn~ .

~u1111~ LL~::1~,jtl2J~Lfi£J1nu~~~nUl.'t11~3J1n;fll. L~tl 't~Ln~m7~~ll.1~~~nUl.'t1J1Ln1~~2J::~ ~

1~£1'" Vll.
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1. Hand refractometer

2. V\iilB~V\t1~
" ,

3. n1:;uem'\.bn~u.

A~ A ~ ~ ~ ~ 1'J,J'Uifl1~'"JL~~1:::'H'H11..1~3J1m'DiN LL1h'J't1,u::a1U ~

u'l,r'lnku.:JJ1V\t1~uu. Hand refractometer L~mJ1ul"'~Lnlilii~'lLuu. 0

"iI'lmru.U'llil':lf)rl'l.nt'l~l.1'\.l.i:vnLn1~~3J:;3J'lV\t1~Uu.Hand refractometer LLIil:;e:l'lU.~'l~,
hlUu.~Lnlil 1'ltl"'lu.~'lLUu.a"~nu1n'lf 1~EJ'Yi'ln'l11~~1arl'l"Iil:; 3 ~f" LL~1V\'l

,
o ••

mL\l,liltl

""

2.1I~3J1mA'"J13Jii" (AOAC, 2000)

•..
.•.. "'.

1. tl1 t1V\'lfl1'l3J"lfU.(MOIsture)

2. ltl~~fl1'l3J:5u. (Desiccation)
'IJ........

3. ~aUIil3J1au.(Hot air oven)
'IJ

o 0A Q; 0 I

4. Lfl1a,,"lf" 4 ~'lLLV\U."

A. (( A. .¥
n1~'"JL~~1:::'H'H111~3J1m~'113J~"

auti1EJV\'lfl1'l3J:5wv~fa3J~'l1u.Hot air oven ~arnV\Tlii 100 a"V'I'lL'lfIilL;aEJ~
, 'IJ

LUU.LdIil'l30 u.'l-n "iI'lmrwyt"l"'Lflu.lu.L~;aL~L~af LL~1U'lLU-t",r'lV\un~1mfl~a,,-t"Iil:;LaEJ~

'YIV'1Utl3J4 ~'lLLV\ti" -t"~1arl'l"~"iI:;V\'l~1'l3J:5U. 5 n13J 1~1u.ti1t1V\'lfl1'l3J:5"~V\I,r'lV\un~"~

LL~1 "iI'lmru.U'lLuaulu. Hot air oven ~arnV\Tlii 100 a"V'I'lL'lfIilL;aEJ~LUU.LdIil'l3 -t113J" ~"
, 'IJ

In'''Lflu.lu.L~;aLflL~af '\.bLlJ-t",r'lV\un u'lLlJaulu. Hot air oven ~arnV\Tlii 100 a"V'I'l
, 'IJ

L'l5msntl~LUu.LdIil'l30 u.TYi'Yi'lsi'l"ilU.L~,r'lV\,rnfl"~"iI'lmru.~'lu.1rnV\'lm:JJ1rnfl1'l3J:5u.~"ii'
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3. U~3J1mtu~Gl'"'t~U1fiFormal titration (AOAC.2000)

1. tJLtI~"lJ'Ul~ 10 ij~~~~1
., .r

2. rrH.Jn1::LUEh1porcelain
~ ~ A AA

3. UmnEld"lJ'Ul~ 25 1I~~~~1

4. U1L1~

5. Volumetric flask 100 ij~~~~1

6. "lJ1~1t1"15:JJy.J
'lJ 'lJ

1. t6JfL~rJ:JJLt1~1emL6JfCli"0.1 t:JJ~lf

2. W'UEl~lfl~'U~ 6' •••

3. El1m~'U" ,4. '\.bn~'U

tJL1.I~i1Elcll.J 10 ij~~~~1 lGfl'U"lJ1~11.1"15:JJvi~rJ~~11~::~lrJW'UEl~1il~'U 2-
'lJ 'lJ

3 ~rJ~ U1L1.IL~L~1'YlnU~11~::~lrJt6JfL~rJlILt1~1ElnL6JfCli"0.1 t:JJ~lf "iI'UL~"i"15:JJl'nrwYimh'U1'U
'lJ

~1.J~li

i1 Elcll.J~ ~.J"iIlnnl1i.~ L~1'YlLL~1"i1::Elcll 'U~111l'l~ LtJ 'U~I.Jl'l El~ U1111L~:JJ
'lJ

~Elf1l1~'U ~.JL1.I2 ij~~~~1 L"lJcll1~L,yln'U ~.Jrr.Jlr 5 'Uln Ul i.1.Ii.~L~1'YlnU~11~::~1rJ

t6JfL~rJlIi.t1~1Elni.6JfCli"0.1 tll~lf "iI'Ui.~a-"15:JJl'l~'Um"il~Uwnmh'U1'U~I.J~1i ~lIl1~1~LtJ'U B
'lJ

'rh blank t~rJli,rlnk'U 10 ij~~~~1 LL'Yl'Ui1Elcll.J't11m:JJ1TIL~iiEl'UL~1ILL~::

m:JJlm~I.J~1iLtJ'U b ij~~~~1 ~1'U1m~11ElrJ~::t1.l1~'Ui.Jd
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"" ....
3. tllrmd::bUel\l porcelain

4. umnelf"lJU1~ 25 iJ~~~m

5. Ulbd~

6. Volumetric flask 100 iJ~~~~d

7. Volumetric flask 500 iJ~~~~d

8. "lJl~dll"1f:JJ'W
'IJ 'IJ

1. nd~v.Jel~v.Jel1n

2. ~1d~::~1t1nd~el::sn~n 40 iJ~~~~d
" ,

3. \t1n~u
6'"" ••.•

4. nd~bbel~"mU" 0.05 nd:JJ

5. 2,6 -dichlorophenolindophenol (Sodium salt)

6. lsnb~tI:JJlumfumu~ 42 iJ~~n1:JJ

,t\l~lmh\llld::mrn 20 n1:JJ LGflUb"~el\liru (Blender)b~:JJ~d~::~1t1nd~~Li

~n~~\l11l100 iJ~~~~d irulld::mrn 3 U1-n lGfluv.J~1~~ "lJU1~ 125 iJ~~~~d l~b~d~

~1d~::~1 tlLU v.J~1~~~1 tI~d~::~1 t18Ul~WUel ~ ')'j.j,nd::rt\ll~'1"1f:JJV'lElelU~\l~~::"\l~lU 1un11
'IJ

15 U1-n ~~mm~d"lJel\l~d~::~1t18ut~wue.J~~li .yhn1dl~b~d~ 3 "f\l ~1Ulrn'V\1Ti1bu~tI

"lJel\l~1d~::~1t18ul~WUel~~li thll~~1d~:~1t11miJu~m~d;j1U:JJ1 2 iJ~~~~d b"lJrhli...

~~:JJnu ih11l1~ b~d~nU~d~::~1 tl8Ut~wue.J~ b"1iUb~tI1nu

~1ulrn'V\1mmrn1~1iJu~djuiJ~~n1:JJ~el 100 n1:JJ "lJel\l~n~~l~

1.
•..

'V\~el~bml

2.

......
'V\~el~~nmsn

3. thll~
"4.

•.. ,...
~U:JJb"1fel'IJ
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'" '"
o<C o<C

il1\1lTniiHhll ~ il

1. a1'V111L'VI~1U1~L~rlU~ n1U LLanl'Y1~LuGf(Brillient-green lactose bile

broth,BGLB}

2. a1'V111L'VI~1m)1~ i~Ly.Jlil 'YI1y.Jt'YI~(Lauryl sulphate tryptose broth,LST)

.......
n11L';Je:l';J1"lil1eW1"

1. a1'V111L'VI~1lillili1tlci1" 10 ml. li.'flwJ1ntu 90 ml. L~i1e:lci1"e:l1'V111L~e:l';J1"
'IJ

1: 10

2. 'Yhh~'i1e:lci1"a1'V111iifl11:JJL~e:l';J1" 1: 100 LL~::1: 1000 m:JJ~1iu

'"

fl1"i(;l"i'1,,",ui,"u'H1(presumptive test)

'VI~e:llil'VI~e:llil~::1 ij~~~lil1

2. tl:JJ'VI~e:llile:l1'V111~"'VI:JJlil~mu.'VITlij35 e:l"f'l1L'1f~L6firl~ 24 - 48 i11:JJ"
• 'IJ

3. i" Lnliln11Lnliln1'1f 1U'VI~e:llilinn1'1fl U'VI~e:llile:l1'V111LLlil~::'VI~ tllil'VI~"';J1ntl:JJL;1e:l

L124 i1t:JJ"'VI1n'VI~e:llilllilL3JLnlilnl'1ftl:JJL.:5e:l~e:lEin24 i1t:JJ" lil11';Jt-l~
.......

L"1l'ULlilrl1nU

4. DU iimhu1u 'VI~e:llil~Lnlilnl'1fl ULL~"'::f111:JJL~e:l';Jl"lbL1.ILulillill11" MPN

11rl"1Ut-l~Lilu MPN"lIe:l"LLUflflL1rl tfl~y.Je:lf:JJ .ffuLL1n~e:lij~~~lil1('VI1e:l~tln1:JJ
o Q..<o •••• I "

~1'V11U lil1 e:lm" a1'V111LL"lI"}

'"
Q..o Q..o ~ ••••

fl1"i(;l"i'1","U'D,"U,"U," (confirmed test)

1. th m .:5e:l';Jln'VI"'e:llil~Lnlilnl'1fL U.ffULL1mL~~::'V\~tllil~" LUa1'V\11L'V\~1U~LLeJ"'U

'VI"'eJlilt;)e:l'V\~e:llil

2. tl:JJ'V\~e:llile:l1'V\11L1~~mu.'V\Tlij35 e:l"l'llL'1fm6firl~ 24 - 48 i1t:JJ"
• 'IJ

3. uwnn'V\~e:llil~Lnliln1'1fl'bL1.ILulillil111" MPN 11rl"1Ut-l~Lilu MPN"lIe:l"

LLUflrh1rl lf1~y.Je:lf:JJ .ffuflurJu~ e:lij"'~~lil1('V\1e:lt;)e:ln1:JJ ~1'V\1Ui1 mh" a1'V\11
'"

LL"lI"}



56

." .. ."
LEl3J'VHElU

~Elni'3J

." .. ."
LEl3JVlLElU

~Elni'3J

1 : 100 I 1 : 1000 1 : 100 I 1 : 10001 : 10

o

o

o

1

1

1

1

1

2

2

2

2

2

2

o

o

1

o

o

1

1

2

o

o

1

1

2

2

o

1

o

o

1

o

1

o

o

1

o

1

o

1

<3

3

3

4

7

7

11

11

9

14

15

20

21

28

1 : 10

3

3

3

3

3

3

3

3

3

3

3

3

3

o

o

o

1

1

1

2

2

2

3

3

3

3

o

1

2

o

1

2

o

1

2

o

1

2

3

""

'VIdEl

i1~~~<ild

23

39

64

43

75

120

93

150

210

240

400

1,000

>2,400

.r
1. ';)1ULVl1:::L"l5El

2. tlLU<il6Jj1L;1ElLL~1

•... .r

3. <ilU3JL"l5El (Incubator)'Il
• 0-

"" ••• 0

4. L~dEl\lEl\lU1 (water bath)

5. L~~El\l,rU 1~1~ii.

1. Standard plate count agar
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AA::lIA t!
'1 fi'1 L~ 'i1:::\II

nl1'thl~~la~1-:JL~er;n-:J

1. m'Vll1L'VlCll~~~la~1-:J 10 ii~~~~11~1'U,,rlnt'U, 90 iiCl~~~1 '~~la~l-:J
'lJ

""

m'Vll1L,;) a';)l-:J 1: 10

2 . .yhl~~la~1-:Jm'Vll1iiTl113JL~a,;)1-:J 1: 100 LLCl::1: 1000

:;)L~'i1:::\II1t9HJ:;)fi Pour plate method

o •.•
~l3JCll~U

1 ii~~~~1 ~~~11~la~1-:J~iiTl113JL~a,;)1-:J~1-:J 6J 1~,;)1'U,'lJ". ".4 .cl I .4 1lJ A AA 0 A
LW1::L"ll'a'Yl6JJ1L"ll'mLCll,;)1'U,~::1 3J~~Cl~1 ('YllT1113JL';)a';)1-:JCl::3 ,;)l'U,)

"r ..t d ""'1 '1..t d2. L'Ylal'Vll1L~t1-:JL"ll'a'Yl'Vl~a3JL'VlCl'1LLCll(LL"ll'L'U,water bath) Cl-:JL'U,';)lmWl::L"ll'a'Yl

ii~lmh-:J t~t11~,;)1'U,Cl:: 15-20 ii~~~~1 tI~~1,;)1'U,LL~11iiia~U~1,;)1'U,'Vl3J'U,,;)1'U,~13J~liu
q

.t cv,J'.l' «t ~ A Q..o,

"ll'U,~a'U, ~-:J'U,"ll'U,-Cl-:J5 T11-:JlW151t1 5 1au lW1Jl1 5 1au LWat-l~3J~latll-:Jal'VlTm~::

d" .K'tt&Jv cv ~ :\1n'" '" •..m'Vll1L~t1-:JL"ll'aL'VlL"llln'U,,;)In'U,'U,11-:J'Yl-:JL1 'Vlm'Vll1LL"ll-:J~1
l.::f,:=i A.:=IO .co .:rod...,

3. U3JL"ll'a'Ylam'Vlll3J'Ylnl'Vl'U,~ (~13J"ll''U,~"lla-:JL''ll'a'Yl~a-:Jnl1~11';)~aU) 24 - 48q 'lJ



1l1A~,"';)n'lJ

Lt'lJ 'lJ nT'j'YHpl ft el 'lJ 'Yl1\J l.h:;ft1 'Yli3J erft
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••• I
Gl'HUI1\)
..

~ l).ol Q,.; .::11

'7ftle.lYllPl£lltlU 'J"Y1 .
•••

~1 11"::'lh: 'Yl~~eJlJ~'Hl t11.,1LLiil:::'l~fl:::LLUUfll1 :JJ"neJlJLL~iil:::flrn~m~H'U.:::'iIeJ.,1t-I~~nrn'ti"J 1
q

~:JJULYnLn1~~ :JJ:::~lmh eJTIlJl tJfl:::LLU Ufll1:JJ"neJlJ-nl.,1~1.,1ii' LLiil:::n1rnlU1UUln1:::VI11.,1
q q

~::LL"" 1 = L3.i"neJlJ:iJ1n~~~
q

2 = 13.i"neJlJ:iJ1n

3 = 13.i"neJlJul'u,niill.,1

4 = 13.i"neJlJL~mreJtJ

5 = LUtJ6J

6 = "neJlJL~mreJtJ

7 = "neJlJUl'u,niill.,1

8 = "neJlJ:iJ1n

•••••• I
'i'Vl£lI Gl'J tl g1 \)

.
n~u

1~"nl~

fll1:JJ"neJlJ11:JJ
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g.; 0 d..::t "'" CL;:' ~ A

tI f) n1'Vl"\9l't11\J nl)'Vl3J1 U't1t n U1t1 f)\J ntJ" 1 tn"i\9l'Vl3J ~

U1~n1I'!n1~'Yl1d\l~11111tlUl"lJ(u1TlJ~ 214) W.I'!.2543 L1tl\lLfl1tl\l~1l1'Ull1"15'U~,
1J11"i1~iJ~~it'YlL~LLfi Lfl1tl\l~1l~aLUU,

(n) J1~~n1'l5mflJtl'UL~tltlnL'l5~~1tlaan~L"iI'U~~1ltl~'IJ

("lJ) Lfl1tl\l~1l~~~1m11"i11n~~hi ~"15~1mrn Lall1"i1~~n1'l5mflJall.L~ tl tlnL'l5~

~1tJtJtJn~L"iI'U~~lltJ~~d~~1tJLaln~11l
'IJ

(fl) Lfl1tl\l~1l~~~1tl'Yl1"i11nr;{d'U~~1l~L~jl"1i~~L~~"15 ~1a~n Lall1"i1~~n1'l5

fl1flJa'UL~aanL'l5~~1tlaan~L"iI'U~~lla~~d~~1aLaln~11l
'IJ

(\I) Lfl1tJ\I~1l~11l("lJ)~1tJ (fl) "15it~L,j1l"1i'U~\I~tJ\lL~mn\lritJ'UlJ1111fl
..a a d A •.••

("iI) Lfl1a\l~1l~11l("lJ)~1a (fl) "15'U~LL~\I

Lfl1tJ\I~11~11l~n1Yrn::i\ln~ld ~tJ\I~fl rn~lllJ"i~1tJm ~1;)1'Ui\l~tJLUU, a
I I I ••••.dA Q..<o dAQ.,.f

1. lln~'U LL~~1~~11l~m~rn~"lJa\lLfl1a\l~1l'U'U

2. Lal~~~ntl'ULi'ULL~~~ntJ'U5'U~~n1l11111l"151~"lJtJ\Ir;{d'Uu1~ntJlJ

3. J1~1i~a~~tJ\lLU'UJ1~~flrnll1W ~1am~1;)1'U~11lU1~n1I'!n1~'Yl1d\l~11111rn~"lJ, a ,

11~d~L1a\lJ11J1111fll'Ull1"15'U~lJ11"i1~iJ~~it 'Yl,
4. WlJLL1JfltiL1~"15it~1flay.Jaf1l'lra~nl1 2.2 ~mfl1a\l~1l 100 ii~aa~1 1~~lfi

MPN (Most Probable Number) (i.t1~1lJLfl1a\l~1l"15it~L"1i1l"1i'U~1mfl~tJ\I~1l"15it~LLi\lli~~1l

J1~1~~11l~LL,)\1L11'Uu~lnri tJ'U~\lli1l1~1~1'U,r1)

5. ~1d"ilLalW1JLL1JfltiL1mrit~a.1flh (Escherichia coli)

6. Lal~"iIa'U'Yl1tJ~'Yl11idi~hfl,
7. Lal~~1Yi1Y"iI1n';)a'U'Yl1tJ~1a~1Yi1Y~'Ul'Umm rn~Lu'U5'U~11~~tJ~111W, ,

'I ,•••• 6' J'8. Lllll~~~LL~~L"15tJ11

9. Lal~~11U'ULtitJ'ULl'ULL~i\l~tJLUU

9.1 ~1~'U LalLn'U0.2 ii~an11l~mfl~tJ\I~1l 1 n1~n11l
'IJ

9.2 ~11~~kdLalLn'U0.5 ii~an11l~mfl1a\l~1l 1 n1~n11l

9.3 'Yla\lLL~\lLalLn'U5 ii~an11l~mfl~tJ\I~1l 1 n1~n11l

9.4 ~\ln~fiLalLn'U5 ii~an11l~mfl~tJ\I~1l 1 n1~n11l

9.5 m~nLalLn'U 15 ii~an11l~mfl~tJ\I~1l 1 n1~n11l

9.6 ~1JnLalLn'U250 ii~an11l~mfl~a\l~1l 1 n1~n11l,
9.7 6JT~Ly.JtJf1.~tJanL'l5~lalLn'U10 ii~anfll~mfl1tJ\I~1l 1 n1~n11l

•• 6' '" A J' A' • I 6' ""1 !:"I10. 1lLLa~nae1a~tJ'ULn~"lJ'U,;)1n11111l"151~"lJa\I~d'Uu1~nalJLL~~LLa~n ae1a~'Yl"15L'U

n111l1TIn11~a~1dlln'UL~1alLn'U1a~~~ 0.5 "lJa\l,r1~lrn nl';)l LiJ'U~a\lii LLa~nae1a~1'U
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m3J1 m~\!ni1~ri1~ lI.~11 4fEl\!j,4f1'l.Jfrn3J L~ WliEl'l.J';J1ni'lun\!1l1.fl m:: n'n3Jn11"E11~1'mGl::rn
'11

(LLEIGlnE1~E1~~t,n lI.n1"1"3J1nm1"~~ ~ ~ El\!hit "lfL3JtiGlLWGlnE1~E1Gf)
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