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miJ1W61.ltl~1JtJAA1nci11u'1n;fu 
'ii 

ABSTRACT 

Borax (Sodium borate, Na
2

B
4
o

7
.lOH20) is offen misured as 

a food additive in many kinds of Thai preserved food including 

preserved meat and meat ball. It render the food more tender, 

spongy consistency and tasteful. However this additive has been 

forbidden by Thai FDA for years according to its both acute and 

chronic toxic manifestations such as gastro intestinal irritation 

including nausea, vomitting and hemorrhagic gastroenteritis. High 

dose may lead to shock and death due to cardiovascular collapse. 

Chronic consumption may cause nephritis abnormality pf genital 

organs etc. 

The authors investigated 52 samples of meat ball 

collected from various parts of Bangkok Metropolis and could 
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detect rather high content of borax in 9 samples. Dose dependent 

stimulation of guinea pig ileum by borax was clearly demonstrated 

in the classical in vitro experiment. Health hazard of this 

illegal food additive should be strickly controlled by health 

authorities, and be continuously emphasized by all means of public 

information. 
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n 'l:VI 'j H • • 
'11Bl1ruti'll1 '1111: ni rti11 ;i1~mrn1n'111 umV111V1nTiu'1 L w11 :u:JmruL wt11 L ~nuam'hii 111 

' ' 
L n!!WH~aaf m: ~11 '11 '13 

, .. .. 
llilU'ln'il (Borax, Sodium borate) !J~l'\'lVll'ILl'\!J Na

2
B4o 7.lOHZO 

Ll1uLn~a1TIL~tl!J'ilil1 Tetraboric acid ~~n~LlJUN~n~'il11 i'l:i'l1t11'1 14% 1utl1 
&' I I I 'V 

q "" q, -~ I ~ q 'V VV V t u 1 .. O q 
flMl{)!J ss 0 c U(\VIBLUUl'\H 'ilill'ITI11U1Urrnnu '1tlV11 Ul'\il "Ulli'l:<flUl'lil1" .fllHl'lU 

L ~tin 11 "L w1 LL TI" ~fl'tl1m'!°1 VIUl tit l'\tlU 'l 'l'I TI a" wm li~l'lm 1Jf 1 u 'ill ti'ilil 1 ·1h ii'1111t l'lti1 if 
I 'ii I 1 I 

'1 • .. JI q .. 0 q ' 1 -~.3 u q .. 1 v 
'llm 1 "Nm 1au "Vi'lil "N'I L uauu " m1: mn a DU 1 t111 11~1VI1um Vil 'll'lnTium wa Vin 1au 

' 
q J/v1''" o v 1v ..J ., .• Llil:LVIU!JJ uan'l1num 11•Uql'l'11Vll1'l'l!JVl1LLn1' lil'llJUil!J !J, Ll'\'lilHffililU, LUUN1 

1'ltJLLN<I 
• 

"" ""'..3 ..... "" "" <I ulil'll'lrn Boron 1'1~1 myan 2 TIUI'\ l'lil Boric acid LL<!: Sodium 

perborateS,6,7,8,9 
• 

"" L "" ""' _<=i 1 '"'<! 1 '"' q n'ltlllil'lnr1 (Boric acid) u~~'ll'l11Lfl!J H3B03 LUUtil'l !J!J<I !JUn<IU 

Ll1UN~n~'il11 stable 1ua1n1fi 1:LV1t111'i'L~ilL~a!!Ll1u1a 1uai;mi11WJn~ '111 l nf!J 
' . 'V v 4' v 

<1:<11t11m.h 18 1J<1.1utl11~a'1 6 1J<1.LL<1:~ql'liiLl1unrnaau tl1<1:mt1 2.s% t11m1u 

vU """"t qq q1v 
tJUtl'lnlH'l'lqjLl'\U l'\'llilHLUfll'IL5tlUHTIU'1 I'\ 

1 utiii'tinau L fltil TIL lJum 1: rm ~fl L ill'll :~ (Topical antiseptic) LL<!: 

• 1 • q .• JIJI 1 1 v 1 ' 
1TILUU food preservative( mnu 0.5%), NliULUU'ilN'1'11LLN<I W VIU, Burn, li 

JI v ., 1 1 'v ' 1' q <I 
LLN<IL'lil'l1Vl'lil 'HJLLN<I ( uum1m1 9% LL<!: mnu 15% 'ilil'I H3B03 U.S.P.)' LUU 
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u1 m <11uli'H n-i: L 111 :u<1<111: , ~aH11i11H1 LL1il: ~anJal'l~' 1 m1ru::m ~nHJ' l uaH 1nJ.1<111 
' ' ""'"" ..,j.c::f ..,j I V t l '1J.JauV1J.1'1ru11111l'ln11 ll1i1:\J<im1mJ011 m n 

• • 

1 uu,~uu1 TIH<fl-lflUllU' haii1 (Talcum powder )L ~a1:,vun1H'5qJl ~lJl l'I 

~JaH~a111mLU' 1illiluml11rn1 (Eye wash) 3% mi:u1a\J1n (Glycerin of 

Boric acid) ~'~ Boroglycerin u.s.P. 1~~1n11 47.5% lrn:1~Lnu 52.5% 

1 'll L t'lam lla fom >'11 
q . 

~l'lilfll-1 NaB0
3

.4H
2
o (Sodium perborate) 

lflt11iJ'Lifumvhm1J.J<f:ml'llLH1il tl1U1U\J1n LL<i: 

' l~fl'fo!J1:vi1u ':l'll'l~l-ILml ll'1:1Hll~1VIH!i'11~ 
" . ' .. 1 I <v "\ ""' 0 <:Iv 

!l1 H tl1il!JUl.l.lltH U'IH !l1 a Jl1 !J1'11il' !l1 'j l'll'l'lll-1 ': J.Jnl 1Vl11i11 !JVll'llJ mi: 
" 

iiuci1ud11111'1qJvJH11'1 L l'l!JL~ L \J~!JULl!J<N 10 uam 1 n~r:l~ iiuaan Hi'viH tl1 mu Ll11:tl1uJ.1 

\J1:J.11ru 50% 'lla,!J5J.11~'1'IJ.Jl'l ':uniiuaann1alul1<i1 12 i1LJ.J' 
' " 

drnwLl'l~a ':uniiuaanmil1'l <11m1ul'l11,11uumL1nil1filuu<1<111: mu 
" 

1'1'1'' nu 5-6 fo 11 

mnifuw:11a~uaLL·rnil mJ, lifu 2 \'lul'l ~a 

1. WHUHUU LLii11 nl il'll'l~J.J'llarnml 1nil Lih d-i1 rn1u':11 m ~rn1 n . " " 
ll~!l1 1 L nl'lWHauH l uuu11\\'m nl'l~u1'1il1n11 ~am t1V1'1'rn 1 1 l'll'l~m ii1d-iHn1 mLti' mm u 
' " " }{ ';' 12 el v ~ ~ q d _, v 

YJ1 <m ~ll l'l~J.Jn l mi:n nnnnu !l11\ll'l nl 1'11u l nu lrn: !l111l11: <iH (lavage) 

1 .! ' ' ' ' .v .~ J(Jt ~ v .. 1 1 v UuB,l'IH'l 'llfl,'jHnl!J l\'lu \'la~!JBl'l n1:ll'll:u<f<f11:' lUU'llH,VllH11'1mVI w Vil-I 

~11'1UHll'lntifmLH1il ~11m1um nm t1<i1 n~11 <in l ~m nuwi;~ l nl'l~u~ ii1au11 L ~u 
l'l .1'1.1940 1u<fl'IWU~<f1n11rui'!jL!JBiiiu ll'l!JLo!JH' Boric acid 

v 

1dllH1il n11l1'Hll1i1:ldu11i1:1i11t1 Boric acid 1un1:l111:u<1<111:1'l'J1t1 Llll'lWHU' 
" 

ll1il: fl'J1!Jl'll!J 11 

" 
1d1 U811'111Vl11n 19 TlU I'll !J 4 !lU 
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ct v G ~ -~ 
'1 .l'i .1928 m11H1un1';rnM1 l!lntll!J 4 1/2 l!lflULUU Infantile 

' 
eczema 1 ii Boric acid solution l !Ju wet dressing l l'l!J'lh 1u<i: 2 iif1 1 u 

.., ,,J c:.: ooi q.Ji -<!! 1-v "' 
1 U'VI 2 L l'lmm 1 n1 'l l'l'llU H " Boric acid ointment (lJ 10% Boric acid) ll'VIU 

11'11J'V111u<1: 2 iif1 mJJuit1ruvl~~111u1mmL<1:LLl'l1 ~11ilt111u 3 iif1 ~muuuimru 
JJJi v d ~ q1 \I.I ~"f q~ JI :, ..... v v ' 
TI~1 60 - 100 nm Ll'lnl'jlJlJ 'lll'IHlll:YJn lJ~U'llU'V111'11lJ1mlll:lll'l1'1lll!JnHN1 l'lflm . ' 
q .... ~ tj ~"I v .... ~ "" Jf.q 
an 1 fll'Vll'l!J JJfllnl'jYJn Ll<1:mu11<11 3 fll'Vl\il!J 'VIJJl'll'l\il Llll:mu uan,1nUJJ'j11J11u 

' ' 
L~niln 3 iiu 1uh11m1m<1~urnafii ~1~a1n1';L11~auii11Vi'u LL<1:mm~unu 11 

nl';LTI 10% Boric acid ointment 'Vl1~1'VIU11vl111il'LW!J1 4% 'llfl1 

j{ .,J..,, V t: 0 1 V q q 1 I ~ -~ 10 I 

lUfl'VIN1'VIU1'V11'VllJl'l,:'Vl1 'V1Lnl'IW!Jlnl'ln1w'llfl,l'llJfl1 'Vlru 'll1LUU!'lll'Vl\il'llfl1n1'j\ill!J LTIU . ' ' ' _y v JI vl q <l ' q 

ni ';unn 'j: \iln'llfl'lflll1 m ua \illlJfll'I 1111m n m 1 ;mu ul'IJJflH wJJ LLll: lJ albumin L WlJ 
' . 

JI 1 '!;' 1 -" v • q q ' ' • 1 • q .. 100 v 11 
'lJU uu1 'll-~u11<11 m !ll'IU';lJlru'llfl1 Boric acid LlllH: l'lllrn1ruJJ1n~1 n';lJ 

1 u L ~m ~n (Infant l LLll: L ~n ~m 1 JJ11 ~am 'j t UuwMm nni11u«l11ru . . 
I ""' .,J .v V ' ' 1 14 V wml'Vll';nLL';nLnl'I 11 ';1!J'Vllll!l11'11!J Boric acid U'llUHI 4.5 - n';lJ ':mu 

<V I .J VV V ""I v '9q 12 
lll!JLU 2 - 3 1U !'11UW1n'V11l'l'jlJ'lJU11'1Ufl!J !lfl 2 - 4.5 n'jlJ 'jfll'l'll1\il 

13 .q, "-I , , I 

Goldbloom ';1!J11Unl';Lnl'IWM'llfl1 Boric acid m1 100 ';1!J 

~\ill!J 55 % ~"WlJLUL~nfll!J~1n11 1 ~ ~' 70 % llll:nl'j\ill!Jil'ntnl'lll1!J'Vltl10ULLii'1 
' 

11m uil'11 JJ" LL~~. u111qfi1 um u11<1'111m u1u 

7 t .J 
Young, Smith Llll: Mac Intosh WlJ11'llU11'1'VI 

Infant 2 - 3 nfJJ 

5 - 6 nfJJ 

fl"l'Vlru 15 - 20 nfJJ . . 
' 

fll ' l ll ~!JU llUll 11 ;i' 1'11 lJlJ !l!lll 
' 

ni 'lnu1U'llUl11uau L ~u 1 nfJJ 
v ' v ""' v .... .... 9 

'Vlfl1 l l'IU LL<1:1J11'1'VlflHJ'j l 100UlJ 

m ni ';WMflUH L ~uuw<lu 12 ' 14 ' 15 

' wm1 

1. a1n1'JTifl1'j:lJJJ'Vl11L~Ufl1'V11'; ii~u1~ a1L~!Ju ~a1t~u ll11'1 

.. .. 1' lJfll l,!JU lJ'Vl!Jl'I 
' 

gastroenteritis 

hemorrhagic 
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. .. 1 ... v 
2. 'l:UUll'l:\i1vin1.'IH aaULW\'l!J !.llJll'l1 UHIVl1 

nll1J.1L~an'l:\lln ~n1'lTin\i~unun1'ln\ll\iJ.1a~Ll1u'l:!J~'l 
' . 

q V 4 d:j _"f I V 

3. m 1rn Hm: L um !.Ian l uu \lllHLM m :i.J LL\'I: m :i.Jm u extensive 
' 

exfoliation ~.~~m1ru;~ typical mn L11u "boiled lobster appearance'' 

• 
lll'I: \llam ;a :VJ\'l\ll\'lanaan 

' 
typical site 

• .. .. 
scrotum UHVJWUVJ pharynx ll\'I: mucous membrane 11'111.l 

4. a1n1'l£a\ll (Shock syndrome) 
• 

~m 'laaum n (thready pulse) ll\'I~ m 1:i.Jli'u11.'l~\ll~1 

5. a1'JWU kidney injury l~U oliguria, albuminuria 

Liver damage WUUa!Jnl1 ~ hepatomegaly, jaundice 
• 

v 
nu 

6. t1(1MJl~n1u il'nlln~ 11~a~1n11un~ Ll~ilH~1titi•1li' LW'l1:~ 
' u u 

infection llVI rn 

7. n1'l\ll1!J (Death) Ln11;a1n vascular collapse 1u'l:!J:ll'ln 

11 ~a~ C.N.S. depression,Bronchopneumonia,Meningitis & 2ry infection 

"" JI ..., 6 7 8, 14 q ..J tj ~ -::cl 'V ]/ 

2. WHl'ltl'l• ' ' Ln\lllUa•'J1n!.ln1'l!lll'IJ:i.JVJ\'l~Ua!J'IJtl•ti1'lU 
u 

9J I I -.j q JI 1 I q I <Oj ..J V 

Lmti'lHn1!J ll1.'1:!.ln1'l\i:\imnll'IJU U'lHn1!J 'J:Lnllil101'lilt1Ul'W\'l!J L1Jilil1Vl1'l Via• 
u 

~ ~ V 1 t: "'<! l .<!j I q I 1 
L'1UL1.'ln'1 Uil!J'l UU1Hl'l• UH'l1!J!.IN!.llL1.'l:'IJU'lH L\'lil'1'JH •1•uau WH\lltl \ll n1'l 

1tiL11uu1a:i.Ju1ull1nLl1uu'l:~1 U1U'l ~11~ll1n5nL\iu1li' 
.j v ~ ~ ~ I t rat10 · ..\ 

n1'lVl\ll1.'lt1•Lnu1nun1'lL'J'l~l\llU•\ll'IJil• mma ure WU11l:i.Jtl 

1~ 0.1 % 'IJil• Borax 1utl1nu 1~~W1.'l~iln1'llU~!JUlLU1.'l,1Un1'll'J'.i~L~Ul\ll ll~U1 
u'.imru'IJa' Borax l nu 0 · 25 % Ll1.'1:1 ~11unuu1u 20 - 30 fo 'J :\i1 !.11 'lmJu~;n1 'l 

u 

L 'l '.i~L ~u 1\ll1 li' LL~1 ~wuwm fitim w'IJa' 'l:uum 'l\i f H L ~aft 

1 ,,J/J/ ' 'd 10 o/ v 10 
'il'IJW' Boric ac1 10 VJ1U1 '1LlW1.'1\iU'IJ 

' 
LLll1~1\iu'IJ1u1u~ 25 tl1m\ll'lHll'.imru'IJa' boric acid ~\i~\i:i.Jatl wuh 

' u 

212 J.1n •• li'u 107 :i.Jn., 1Tiil'u111:i.Jli'1 300 !.In· ~all'.iJ.11\ll'l 100 1.'IU·~:i.J· 

v 
H1.'1Jll'l\ll'l1'JVil~Vltl'Vl\ll1.'1tl~ 

U\i\i11:: ~albumin, epithelial cell, cast, rbc.,bilirubin 

"', 'WU borax 1uu\i\i11: <1Tin'l:ri1H'IJ~U) 
u 
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v 

C.S.F.: Yl'l'J'lWIJ borax (1 iln1: mHTI~U) 

Hyperchloremic acidosis 

q <U .. <!I 
1. SEMIQUANTITATIVE METHOD ~w~nn11w1 ~B 

Boric acid (H3B03 ) ~ atomic weight 61.84 (B = 10.811, 

H = 1.00797, 0 = 15.9994) 

Boric acid Ln~'ln native borax w~a Borate (Na2B4o7l 

L~U Sodium perborate, Calcium borate, Magnesium borate u'Ju1!u 

heat 
Boric acid 

107 - l08°c 
Metaboric acid (HB02 ) 

heat 
Boric acid 

138 - 140°c 

' <:!I a ">.">.">. ..., 

Borax l~8WlU~n1~1nun1~ •:1~ Boric acid 

Na2B4o7 + H2so4---- 4H3B03 + Na2so4 + SH2o 

(Borax) (Boric acid) 
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Reagent 
v 

q 

n. n1:111HTI~U (Turmeric paper) "" Jt """ Ll'l1U~no:111HTI~U l11ULl'I~ 80% 

Alcohol 1 
J(q.( v 

100 mi .<H u~' TI~uunivm l. 5-2 no~ 
' 

l TIUl 111' L iii nu1 u Flask 250 mi. 

m 1~1'1uni01'111\iau l : 12, 500 

v ' 

1 ml1 nti'u 

TI. Standard solution Tiil' Boric acid !1:!11 U H
3
B0

3 
l nf~ 

100 ~!1. ':hi'tl1mml'loj1UTiil' H3oo3 10 ~n .~a l ~!1. 

n11~1 Reference Standard 

1d 0.00, 0.10, 0.20, 0.50, 0.75, 1.00, 2.50 U!1: 5.00 
' v "'•1vv 1 v vq• 1 mi.Tia,li11<i:oi1u H3oo3 1'11'11 !LLm oi• U1'1!1ilmLm1 15 ~oi .LLO\Hl'l~Ul!l' lJ'umu 

""' v• ~..... 9c;' ]/ 
10 ~Ol.Ll'I~ 0.7 mi.conc.HCl il111n11'1lLUULWilnUo:L\'IU Ul!1:!11Uml'lojlUUL11 

Lwuu1ili\~1nu o.oo, 0.02, o.o4, 0.10, 0.15, 0.20, o.5o tL!l: i.00% Tia• 

H
3
oo3 1m ~a (l11u1-ifil•auH 25 nf~ lin11'1•utl1 50 ~!1. LL!l: Aliquot 10 ~oi. 

1 ~¥-' v ~ 1( d 1,... v 1 v ' Ticil1'10U\'111liau) uioi:muml'loj1uuli1m1mnu 1 •U1'11'lil11LLm Pyrex 11mun11 6 
.-!;! tv ~ 1v '!! 1 ;/ v 1v 

L11au LLl'l~lLnu rn1um1uu li11 Borate mumm1 Pyrex ill'l!l:muaanmuu 11 
v ~ 

~n~u l ~m~n mYnu1:mru 5 - 9 (L\l!1U 7) nf~ 
v ' 
"' d v ( .. v !ln"llU l !lmoin 1rnnlJ1:mru 10 - 24 Lll!1U 17) nw • • 

v ' v 

11uoin~uwu11oi: Lau11tL<i'1 25 nf~ 1utl1 50 ~oi. 111u1iJ'LL~Htn11Jmu • 
LLUU LlllH1'11d Flask' 125 ~oi. 1-if Watch glass 1'15a nnm~n'l il111f 

' 

;i'~ L ~a11'1• u1l'lLL1' lJ1 unm ' o: 'i'• ilUl 1i\'famv11 L i'iu1 lJ LL~1~1111' L ~uoi' 
'V 'V I I I 

'I 11Ull~1 UUl LLfi, 1'15atl11 u«L ~mu1 Till'mLfi, ~'nu L rn11J1: mrufli' '1111 m ll~1 n rn' l '1U • v 

1illmtn• tl11hn11H 10 ~<i.1dM1U1'10lil11LLtlH 15 ~!1.l~~ conc.HCl 0.7 ~oi.il11 
' 

I I I V I lll 
o ..!j ..::j <:!I '°'l I .:::j <:!! 1 o 

\'11 L ma' 1'1m U\'IU!11 U1'1U. Tiilrno: mHTI~U LL!l:~ ~an\Jm U1'1U•l1' UUl 
' ' 

oi: m uwi!arn11\'111\iilU ~UL ill ililnll~1Ul m ! H 1 fuum: mHn 1iH ~Til 1 m o1 iJ'lJ1 nfiu 

\Jm ULlUU~vUno: mH 1 U~lUil' L ~UJ nUL ifno:mHTI~ui~oi•1utl10\:!11Um1'11jlU ~~ 
'1•1~tiJ'~iJ'u~1''1 u1~1•1,1r1u~uutwuunu 
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' ' 
mu11\\'1 1 ifi1m (ll~1~Lnu 2 ~1tlH) 

' v ' 

l1<l.tl1N<lwa1u1~ffll~1u 2l ~a11TI\'11'1'lla1n1:1'11Hwl'l~autl1u1l111'11~1u wLl'l5ul1111~ 
u ' -

L ~l1a1 u011wl'l~au~11~rn~Hwn'lrl'f1 
' 

2. QUANTITATIVE METHOD (A.O.A.C. 1975) 

TITRIMETRIC METHOD - OFFICIAL FINAL ACTION 

~11~Ja~H\1Un 10-100 nfl1 ~" LJJU<ln~u l1'1 LJJU'lJU11'1<lnLgn1TI 
~ " 

s-10 <ln 115a 4-5 <in111ru tl1l11ul'l1w<l:Laul'l~1uLf15a•ul'l1ww1L~unau (~uaunu 
'll 'll ., 'll 

\'lurnrn:'i1Urn'llil1Ui!LL1n"ii~N~l1il~) mhvh1wLJJU~H~1U NaOH 10 % tl1m1:Ll1U 
" 

:amLw11u Petri dish :aun1~ii'Hi1u~Ll1'1 (LL~~a•1Tim1l1fau~1~-l'au'11'J:aULLl'I•) 
!!•1vd v""l%'v -::I v'l,;1v 

'J10UUW1 11LUU<IHL<IHl'll1U11i!Utl1:mru 20 l1<1. 11!!1'1 conc.HCl W<l:\1tJl'll'IJtJU11ilU 

~1u1uLgnuauL'lJU11wL~1nuwnflf1:au~~n11:LJJun11'1 n1a11rl1uvolumetric flask 
' v 

'llU11'1 100 ml. LL<l:llH (~1UJU'llil1U101il1~1N1~LflU 50 - 60 l1<1.) cirn'llil1~11 

~nrn11~LL<i:u11~ oxidise U1n\\'rnn1ci1u Petri dish vh1wLJJu~Hll'ltJN~l1nUU~ 
•1vv v 

1
.Jiv"l 

tlu'll11 111 mmrnu steam bath LL<lHNHU Yl'llLll1<1TI11 
" 

:l(v"l 1 v~~ 1 
<I~ <lHJTI L DHlTI11 u cone. HCl 2-3 :im. LL<lH l'll1U1 oi: m tJ<l1 uvolume-

v ' v 

tric flask 1100 l1<l.ll11 Petri dish ~1UU1n\\'u 2-3 l1<l.11U11l1U1~11<1:<11u 
Jfv""' v • v""- of 
U LL<lHl'll1 0.5 nw Cacl

2 
LL<l~ Phenolphthalein 2-3 \1!Jl'I LL<lHl'll1 NaOH lO~o 

1 1"1 ~J{ v" v, 0 1vv 
<l1 U'JU l'll1\'ll1'tj0111LOYl'lJU LL<lH'lfl'JHl'IJtJ Lime-H20 :aumu 10 l1<1. N~l1 11LTI1 

v ' 

nu~ LLll101fH U1U1W01'H1~ 50 ;Jj(l. L~~ 1 N H2S04 'JU~\'ll1~\11U1ti LLllH~l1 

Methyl orange 6.004 nfl1 L~l1n1Y1<111tJLjil!l'l :aun1:w1~~l1Lti~uuLJJu~\'ll1'tj tl1 
V q ~ I ..Jq.r o !!Id V q I 

1til'll1U1U 1 U1W Lwa1<l co2 WLOYl'lJU w1111LUULL<lHl'll1 0.2 N NaOH oi11tlm1H 
V V I I 

1:~Y11~l1'JUU1<i:<i1UUULtl~UU~LJJU~L\1~il1 1:l1i!U1L~l1 NaOH l11nLnu1tl (~. 

L ~l1 1 - 2 nfl1 'llil1 Neutral Manni tol LL<l~ 
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Phenolphthalein 

<1•1u,u1;'1ilTI:11w L~:11 • 

2 - 3 >rnl'I B1U Buret LL!i'1 titrate nu Standard NaOH 

Mannitol <1•1tianL~nuat1 01aTI:11ww1t11u~1WL~l1 Standard 
' • 

0 1.... v 1 "1., v .. q • 1 .. q Na H 1'l' uiln 'Un'l:VM l'lllul1Wn1'lllflUm L l'll1 Manni to an Lill: L l'll1 Satndard • ' ' ' 
NaOH <1•1u m~11nu,un1:w•11'i' end-point WU11'l 111•wa1,1« Glycerol (w11w 

1ilun<11•11'11J'Yll'lma111'11t1 Phenolphthalein) L~1n11ti~l111'l'lTia•tl1u1~ titrate 

·1 v LL'YIU Manni tol n l'I 

m 1'11mru + NaOH ____.,. NaB0
2 

(Sodium metaborate) + 
.. 

0.2 mol. NaOH = 0.0124 g. H3B03 'Yl'lil 

1 ml. 1 mol. NaOH = 61.84 mg. H3B03 
]/c:t ..: d, ~ 'ii V I 

: 1. m rnl'ltia11u:11nllu L w:11u 'lULL 1n11 m :11a1'1:11n11l'IH LLll:m 11: L wu 
' 

2. Boric acid solution L~l1~mmwu'fun1m~n-U'at1 LL~w11w 
' ' ' 

1ilunll1•11'ill'lt1L~:11~1•wlw:111:m:11<1•1ti LL~~u,:Lu~uumn1w1ilun1l'lanL~aL~:11m11w1n 
Polyhydroxy organic compounds Ltlu Glycerine, Mannitol, Dextrose or 

invert sugar L~aw11W'Lnl'I complex acid 

3. ':~a.'l:~l'l'l:l• end-point LilUWL~H 

Acetylcholine 

Atropine 

1:1000 

1:100 

LLa1Lt\'11u1u smooth muscle chamber ~.~tl1m Tyrode a~niJ 77°c UUWnfl1'l 
' . 

'Yll'l~1~11tfi:l'lt11TI Single Pen Recorder (ll~B'YI Rika denki) n1~•Tit11t1 150 
I d, !ii "°'I I c:! 

L'Yl1 fl11l1L'l1n'J:l'l1H 2 L~l'lLl11'l'll'lilU1'YI 

W1 control nau 11'1t11rl Acetylcholine 0.05 l11'l·LL!i'1uuwnrn1w1 
0 'ii .., c:! 19: ~ 

nuTia,m1ti llH rm 2 u1w 1mu1ll:mu11mL'ln'll o.o5 l11'l·, 0.1 l1ll· ,0.15 mi. 

LLll: 0.2 l1ll. 1rl Atropine Lm:m:111'11um11ll:ll1t111mL1n-li t~auuwn~llm'l'Yll'llla' 
aH Llll:Wn LL!i'11 cim1 'lll: ll1 tlllilLL'ln-liannf~ 1 ci Acetylcholine 1 Ul'lilUtil'IW1 t1annf1 

' 
wti1 rn 1wnlla~~1 TI'Ylul'l: L m 15 ~1 LL<1:w1rn1wl'l<1a1 25 nf, • 
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~1:1'118" Borax, Acetylcholine, Atropine 9ia1:1i1aL~DVlU\ll:Ln1 
" 

X150 
• v • 

fl11).Jl i1ni~fl1Hll1JV10 
' . 

2 tl1J. fltlU1V1 

I t t I I I t I I I t 
> 

~ S' ~ ~ ~ ~ 
> S' ' ~ ' g: ~ g. 

~ ~ " ~ ~ 
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

~ 
~ 

~ 

~ ~ ~ ~ ~ 
~ 

~ ~ ;: 
0 0 
0 " .. .. " 0 

' " "' 0 
0 

N 
0 

0 
0 

0 0 0 0 0 0 

0 ~ ... ;, 0 ;, ;, 0 
~ 0 ~ ~ ~ ~ 

~ f f f f f "' f f "' 
11a'llB~11:aLL'i04i9i:aa11aL~mh11 llel.Bll 'll:il~'l1U91:un <Yiml1 Tracing) " . 

Acetylcholine i11~a1LUVlY1~1 
v 

u11:1~1:11uumL'in-O o.o5 :111:1. ,0.1 1m., 0.15 :111:1. Lrn~ 0.2 :11<1.a11li' 
.... JI .J( "4 .1...J ..: JI 

'11'1911 LL'n 'llU LL1:1~'1' 'llUV11 llU 'i!Jlru'lJ:a,lJflLL 'iD"DVI L Wilm D'llU • 
l ~ Atropine LL<i'1 \lll!J~1 utl11:1~<11 UlJaLL 'in-0 L~~n1 'iVlY1~1 'iJiH al L 11 
~ iJ ' iJ I 9;;' ,(,.«.\I t: q 

Ll1fll'lH Atropine :a:an,UVlllYlLL\'ll l'1U11:1~<11UlJaLL'in'il:anm' '~l1D1'i 

Vl'1~1'll:a,a1111 '1'1nti'LftU,nlJ control 
• 

•.J « v "'-"' v« v 
•~ Acetylcholine llD1'iVlYl\ll1'llfl1l'l1•~•Dl'lL\llU,nlJ control 

v ' .J 
lJjmruumL 'in-0 <un • ;100 n • ) \lllflUHVI Vl!Jl UL l'l'll 

1 5 50.84 

2 6 31.00 

3 8 18.60 

4 10 52.08 

5 12 107.88 

6 13 34. 72 

7 47 102.90 

8 48 55.80 

9 51 35.96 



11 
'Ihai J Pharmacol Vol 10, 1988 

v ' 
WUl'fl 'lUilll 'ln~ 9 i118UH = 1 7. 31% 

hiwul11 'lUilll 'ln~ 

52 m8m' 

v 

6 

1 

iln~u 100 n~;i ii'~1um'lH 
" 

11m11!'118' Hi. 

811'11'l'liul'l~1~~1utl'l:lw~1wl'J 

" 

" " 

"' q 4 81 'j 11\'JIJ'l: l l'f'l~ 
' " 

' q .., ,(.61 
l01'110U01'll'l'l1'Jl'l8UVl1U8U'lnt.u 

v 

l ~Uiln~l!l iii' lll1Ul-I Vll-11'18 n~ 'liULlUHlill'l MH1'nn1 I'll ~l-1 
~ ~ , ~ 

;i:~Hl'l8' fi'nl'l8' il81'1~8' 'l1l-l~l'l'l Vfu~;inrnu '11Ul-ll~8' 1uclHi'l'ltl llmn:w'lu 
' " ' 
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' ' ,..,,,,qq I v'<l\"".t"> 9 
n1 'Jlil!Jm 'jiJ!JH mvi::i ~!Jfll 'j L i.1UmJVl!111 JWIH '1 VIH1'\UH1il'WIJ'W 1Vl!Jn 'j~ 'J 1 UL oim LL'1:: 

' 
'f v < Ji 1 V tj G V Ji 0 J <j .V V G o 1 V <j 
>Vl'JVll'IU 'liLL'J'I 1'\Vl'J1Um'WHJ1!J'llil'11ill'JUl'lilll'J::'li1'liu L'WilLUUnl'JUil'lnU'WH Vil 1'\LOl!J 

<i'llm vmil' u 1: 'li1'liu111u~11 u LL'1: ifo <iruL ~u L ~ u11.11 um 1 foH1 -wm m Clan ;'11 u 
1 I \,I <I.' 

ilU'I H'1'11il'IUilLL'ln'ii~mh1'1L~n~1u Ileum 'llilnml'I: Lm Lilu-iia~1!1\~u 
I I V \.I 

L n 81 nu ill n1 'J Lt'1: fl1 'J LLlill'l'! 1 uifvl '.Jull 1 :Vil U'1n ~UL !Jw1°1 U1 um nLL'1:UiJ!J'1 LLil'1 ~ill fl1 'J 
" " 

u111Via1 l'l;ilVJilH ~UL !luu1 rnf;i oi11 <1~rn Ileum V11'1i11 Lrn::uuii1 LL.,, ~u L rla 1 dtl1 

'1 Ji v~1\'i' 'J,. 
'1: m !JUiJLL'Jn'il'1'1 l1 LL'1:: H'1U1.'IUl1 'j\l!JU!J'I \ii' \il!J Atropine LLi.11'1'11 LJ-lil!Jill n1 'j 

l111'1Vlil'l1'1;ilVlil'IL~U L'll<il!Jl'l!l1~ Atropine Liluu1'.i'nH1a1n111;'1i\ 

m 'JV111.l;mruumL 1n'ii1 UCln~u L ~il 52 il1 ilHH WU\11'JUilLL1n'iiN1il1Jilci 9 
" " 

il1a8H f!milufauCl:: 17.3 ~Hiluu;mMl~au-liHi.1< ~>11il1Jm1a8H~<~'l:1'!1m11J1' 
" " 

1v"'I «!l"'lv.J.::.Jf ""'"') JI v v "'I 

LLn N H'11'1LLCl:ll1: 'lil 'liU!l 'I WHJ1!JVJ L n\il'llU'll nn 1 'JU 'j .m1\11 'JU ill n1 'JU1 \ilVlil'I LL'1:Vlil'I L \ilU 
" 

L ~il'l'l 1 n\11'lUilLL1n'iii.11m'llliiU~'l1 m \il!JL Vim 111 n Atropine 

'V 'v":i '1;!(~ 
H'Jl!J'llULLCl:OOJ:: 'llil'llilUW'J::flMllUHJ.l>l!JUllJl'lil UU flil 
" ' " 

11'1 • wru .1.11:: ii'i.11.'I 1 ''1n:: i' l'IU Vi1 V1u1 nH11' ·111 L n'1'll1 vim nu:: LLWVJIJl'l11ill'I ffii 11 'li'Wm u1" 
v ' 

Hl'i.u1:u1 w11w1.,,\i 
" 

" " " fll:ll Q11'J'Jl.ll 1'1'1'1::LIJ!J'J 
' v G ~ 

flru uru~l'I L'W'li'JL'lil'l'lil'I 
' 
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2(2):94-100. 



13 
'.lhai J Pharmacol Vol 10, 1988 

3. 

'W .fl. 2507. 
~ q '1 . v 

4. 'lri-ill'l ~mJ'l~ui'l~- 1Jilll'ln'11 'Uilll11'l. Hn11JHJ'l111lim1~Ll11'1ll'il!J n'lnl.Jl!l!J 

2523; ''ll 50-2503:1-5. 

5. AMA Department of Drugs AMA Drug Evaluations, 3rded. 

Massachusetts : PSG Publishing Company, Inc.1977; 892. 

6 . b h be H dbo k f P . . 10th d . . Dreis ac , Ro rt . Han o o 01son1ng, e . Singapore: 

Lange Medical Publications,Maruzen Asian Edition 1980;357-359. 

7. Moeschlin, Sven. Poisoning, Diagnosis and Treatment, 1st ed. 

New York and London : Grunne & Stratton 1965; 202-204. 

B. British Pharmaceutical Codex 1973. London : The Pharmaceutical 

Press 1973; 59-60. 

9. Osol, Arther, Farrar, George E. The Dispensatory of the United 

States of America 1950 Edition. Philadelphia 1950; 1 & 2 : 

164-167. 

10. Pfeiffer, Carl C. Lieutenant, Hallman, E.L.F., Gersh, Isidore 

Lieutenant Boric acid ointment. JAMA May 1945; 128 (4) : 

266-273. 

11. Watson EH. Boric acid, A dangerous drug of little value. 

JAMA Sept.1945; 129(5):332-333. 

12. Gleason MN, Gosselin RE, Hodge HC, Smith RP. Clinical 

Toxicology of Commercial Products. Acute Poisoning, 3rd ed. 

Baltimore : The Williams & Wilkins Co. 1969; 46-47. 

13. Goldbloom RB, Goldbloom A. Boric acid poisoning. Report of 

four cases and a review of 109 cases from the world 

literature. J Pediat 1953; 43:631-643. 

14. Arena, Jay M. Poisoning, Toxicology - Symptoms - treatments, 

3rd ed. Springfield: Charles C Thomas Publisher 1974; 134-135. 

15. Thienes, Clinton H, 

3rd ed. Philadelphia 

Haley, Thomas J. Clinical Toxicology, 

: Lea & Febiger 1957; 210-211. 



14 
111a11ln~n)~u1 ~cl 10, 2531 

'Ihai J Pharmacol Vol 10, 1988 

16. <i'uVJ'l1 ilmnilt1 LL<i:ooi::. 
~ 

l~M1UU - ~UU1UU 2521; 5(2):35-40. 
' 

17. Horwitz, William (Editor). Journal Association Official 

Analytical Chemists, 12th ed. Washington DC : Association of 

Official Analytical Chemist 1975. 

18. Remington's Pharmaceutical Sciences, 15th ed. Easton Mack 

Publishing Company 1975. 
th 19. The Merck Index, 9 ed. Rahway Merck & Co. Inc. 1976. 


