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1JYIYI 1 

(Techniques of Food Analysis) 

I ~ ~ 

nTiiLfrn::~ tJ1VI1~Lihu 'Yl~\i.~Y\~ tJu•li\JsnlJ'Ji'm~~ El.J El1~m 'Yl~ii.~Lilwiru~ tJ'U. 'Y1 

Lh~rui tJ.J tJ1~EJ~113J"lh'U.1 ru LL~::~1111~u 'l.~"ll El.J~1L~~1::~ El1V11~~.;~ii~113J~1~ru~ t1 ., ., cu ., 

~a~n m'ti' tl1VI1~tl ti1-J fl.;~ L tta.J~1n L iJ 'U.~TU.J;fi'"h tl1V11~~ ~a ~ifuii ~ ni.111Y-l3J1 ~~'ii1'U. Vl1t1 Lli 
~ .. 

~1.h::n t~lJnTl~1~'Y1~1lJ ~1u1.h::n m.J"ll a.;~~ ~tl1V11~~ ii a ti'l. u~a ~zr m'ti' ri au tt 1 a a n~1VI u1 EJ v v 

rh'\.~~lJ1L11~Ln~~113JL~mTu~~::~tl~~~nm~L~t1~1111U~El~IlE.I~El~111Y-l~1L~'l1::~~tl\l 
v ~ v 

1.Ji'mh.;~iniL~~1::VI1~ r.JL ii'Yl mm~ L'VIli 'J L ~a'\. ~~~iLm1::~ii~113JL ~ £J.J~1-J LL~::LL1iu~1 
~ 

.i tl.J'Yl ~ ~tllJ~113J LLli'U.Eh"ll tl.J L ~~tl.J ii El~L "111 L~11::~ El ti1-J ~~1 L «11 El ~11'Y1~11J~113JlJ1~'Yl~ 
~ 

"llti.J~~L~ii~'\. "l!L um~iL~~~::~ tl1V11~ 

.d d .._, ..... A ~ 

1. LV'WL~E.I'U.~VI~nn1~1L~~1::V\ 
v 

d .:tl .... Q..# Q,# • A lf".:=l .... 
2. LV'-ltJL~EJ'U.~VI~nn1~~n~tJ1VI1~LV'-ltl~~nTnL~~1::VI'Yltm~a.;~ v v 

3. L ~m1t~wl'n1~L~tln 'l."liL~~tJ.Jiiu 'l.~rm~a.;~ 
v v 

4. L~a"li1£J1.li'lJ3J1~~'ii1u~run1Y-l~a~z1m~m'V11~ 
.. q 

5. L ~t1"1i1 £J~ili'U.1~ni.111Y-l"ll a.;~~ tJ.JUDtMnTl 

..I... - I( 

6. L V'-l tl'V-l~'U.1~113J ~3J1'ltl"lltl-11~1L~~1::V\ 
v 

1. L~a~u11n~~::L.i~a~r1m't1a1VI1~~ii~m111Y-l 
v ~ 

CL,.i1 A ftta; ,.. A A A 6" d 1 

'U.n1 L ~~1::VI ~ El.J11>1 LL~ 'U.n1~'Yl~ £l El>1 L ~ £J ~n ~~ n1~L£l rJn1 L~~1::VI ~ ~1.J~::n EllJ6Jl'>11.H 

u anti~~n~m::"ll EJ>1 ~~~.nm'Yi El1V111Ju ') L~ an1Tim1a-n~L ~ a1 VI"~~ fln1~'Yl~fl a~~~~ 
L ~ati a Ltlu ~ £J El11~'U"ll a>1~u1tn~ ~Lm1::~~ a~'\. iinm1'Y11-J ~n~~~l.l ~~nTl'Yl~ ~ a.;~~.;~m, 

'II 'II • 
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1 Lfl'l1::~ £1" LLti\lfl flmtl1.1. 2 .ff"~ flu~ m1'11 Lfi71::\{L ~ e1i'i1~ Lfi'lfl:: t 1u1\IL "~~~nm'ti' a,,,,. 
'U 

L 71LiinLi\lfltli.Il1W (qualitative) LL'iiti'1i fl\ln1'liLfi11::\{L ~flfl11Um111 nt"llfl\ltfi71h::n flU • 
L1.1.~~~nm'limVI17L71ifl\11Lfi71::VI11.1.i11.1.Li\lm111nt (quantitative) tfi1~1flti1\lfl1~ 

L~'1t.J11~1n1nfl1\ln1 £J 1l1WVI1fl L fl ~ LL~::~·n~ "fllJfl tll.1l1W L~ tJin~~~1.1. 1~1nin~\l L ~ 11 • 
erL'7uui'lf1Ufl1'ln~rn2J L "111 L';J L~ EJ1rllJn17 L"li'Lfi~EI\I~EIIii1\l ') 
'U 

I I ... ... " ... 
n Ln m"lla\lnUn17 

.. f' I 

1Lfi71::VI L"111.1. analytical Balance, hot air oven, spectrophotometer, gas 

chromatography, HPLC, atomic absorption spectrophotometer fl17fln'IY1~n'l!tm::LL~:: 

"11U~"ll fl\I~~~Jl nt'ti'tnVI17 ~n'l!tnt::~~::U\I:!'L 1.1.~~~zi'm'li fl1VI17tt1.1. L~ flninn17"rl~ L ~ 

A -~ I 
~~1.1.fl1t.JLL~::m'JJ1LL1J~\I • 

+ J1~~L1i fi111Lfl11::~m111ntJ1~1~ (reducing sugar) 

L1.1.fl1VI11 

+ tl12Tww-n fi111Lfl11::\{fil saponification number Lfi'lrlW~U unsaturation 

+ Liimr~1 fl17iLfl11::~ hhqju L"ll2T" 

+ ~nc.~~"l2-i fl1'liLfl'll::~ 'lt.~tnVI17 Ln~md i~1n1.1.'ii1" 'l 
un~n'l!t1fl17i',rnVIU\I~fl Codex, AOAC LL~::nnLiL ~ flfl1111"::~1nLL~::11~ L ~1ri e11.1.n11 

'U 'U 

iLfi71::\{L'7t.~ui'1.h::n1~n7::n71\llii1\l 'l LL~::1n1Lfl71::~mvn7fl1\111l-n1.1.1n11 
'U 

+ fl1VI11n~11LLU\I f1111Lfl71::\{mnuLrJL~7~ tn111mJ1~1~ • 

OJ; 

iuiPlau'lun1,-1LA,.1tMi1£lU1" 

2 

+ n17LnlJLL~::ci'11~1flti1\l (Sample collection and sampling) • 
+ n17L~t~niniLfl71::\{ (Selection of method) 

+ n17L~'1t.J11~1Eiti1\1~1VI'llJn171Lf171::~ (Sample preparation) 

+ n17iLfl71::lf~1eJ~1\I (Analytical of sample) 

+ n17tntl~~m7iLfl71::lf (Conclusion of results) • 

FDT 2301 (FT 331) 



Method of Analysis 

Moisture 

Crude protein 

Crude Fat 

Total Ash 

Carbohydrate 

..1 
'YI111 : AOAC (2000) 
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AOAC 930.35J 

AOAC 972.25 

AOAC 872.20 

AOAC 
th 

nl~Ld-~~1:: Pearson's 9 Ed. 

sU~LvJErf'l~uun1sn" Inhouse method (Validated) 

hh~\l. uUU~ 46 {Y.UI. 2523) Pearson's 9
1
h Ed. 

' .... .. 
LL~::UUU'YI 99 (YUI. 2543) 

Reducing sugar 

Inhouse method (Validated) 

AOAC 1995 

Inhouse method (Validated) 

Drying at 105°C 

Total N-Kjeldahl method 

1. Acid hydrolysis 

+ Mojonier method 

+ Babcock method 

2. Solvent extraction(Soxhlet apparatus) 

Drying ashing at 500°C 

By difference 

%CHO = 100%- %(Prot+Fat+Ash+Moist+Fiber) 

3 



Furfural 2J ~"1L32/2546 AOAC(1995) "lia26.1.32 

Alcohol strength 
... 

AOAC( 1995) "11 B26.1.09 

Lead AOAC(1995) "lia 9.2.19 

Benzoic acid AOAC(1995) "lia47.3.03 

Sulphurdioxide AOAC(1995) "lia27.1.39 

Fusel oil AOAC(1995) "lia26.1.28 

Ester AOAC(1995) "lia26.1.24 

Aldehyde AOAC(1995) "li'El26.1.24 

Ethyl carbamate AOAC(1995) "lia28.1.48 

Arsenic AOAC(1995) "liB 9.1.01 

~ 
flll1 : AOAC (2000) 

Method of Validation An 
1. influrTunT~'Yl~a-au LL&r11i'~·rh~iia1L~11::~LLa-~\Jm,-~h~,-1::~1~Lilu'l.l~11l 

'\1 

" ~112J~tl\Jn11 

2. ~a\Jl.lijlliim,-~11~a\J'tl1n11~1T;Ja-au111£Jhi'a-n11::L~mnun11tliju1i\11U 

~111l.ln~ 

3. Lilum1~1T;J a-a u~112JL ~ 111::a"2J"ll a\11i'Yl~a-au~'tl1 a til\! LUU 1::uu 1~ t.J~ EJ\1 

tliju"im,-

Parameter for Method Validation 

1. Linearity range 

2. Selectivity or Specificity 

3. Limit of Detection and Limit of Quantification 

4. Accuracy & Precision 
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In-house Working Standards 

~El Gfl~m~~~1~~L~i1tJ1lif~hu.JLmtJuL-YitJunu primary LL~:: secondary standard ... 
LLfl::~fl113J t'ln ~ El\1~ a'11111tl El~ 1~11 LU~a'113J1 ~1~1~ l~ 

'II q ... 

-llm..IDu1i1~nTn~itJ11Ln1111~1!1~ 

' ' ' A ... All ~ ,_ .. ..., a + 1::1.J"1Hl~L~1li1J/1WYIL~1li3J/1WYI'VI3J~ El1 ll 
q 'II , 

A ,L :' Q,oo ._., ... -~ + 1::1JTI113J1.J~a'Ylli, U1'VI~n"ll El\IL'i113J1~7~1~. TI111JL "lJ 11"1J~LLt'l::u73J1~7"lJ El\1 , , .. 
..I .. ..f 

Gi17~::~1li'YI L~7li3J"lJU 

+ 7::U"ll'U~"ll u.J<ilTrh~::~1tJ~'t "li'Y-~i'u1l Lot No. , 

' ' ... .... .. .CII ...... 

3. TI173JU~1nu u n1~ 'YIL~7li3J/1~ 'YI'VI1l~m t1 , 
4. tl1Gfl73J1~7~1UiiTI111l1.J1L'iYlR~1ni1 99% ~ u..1'1l1 Lu1~1TI111l1.J1L'iYlR1l1 't"li ... , , 

LUU correction factor 't ~n11~1u 1 tu.TI113JL ill"li'U"lJEl.J L'i17~::~1li~L~~ll1ll~ 
5. TI17Lnu Gfl7~::~1 r.J3J1~7~i1'\.L l n ~Gill11::~~~ L';J 1~11 Gfl71li~,-~1 ~';):: l3J L~El3J ... ... 

Lfi1';]::'VI3J~ El1 r.J , 
6. Tl11f'hn17L mr.JUL fi r.J1.J Gfl7~::~1 r.J111~7~1'\.L ~L~'ir.J1ll~ 'V\3-Jnu Gi17111~7~1'\.L ~L "1i .. ... 

+ L ~El~11';Ja'El'U'i1Gi11~::~1 tl3J1~1~1'\.LL~3J rJ.Jl3JL~El11 a'll1Vol .. 
+ L ~ a~11';Ja"eJU11a-11~::Gl1 r.J~ L~'ir.J3J 1 'V13Jrm~ e:J.J'VI7e:J l3J 

'II 

I 
... 0 "" nan : Gf1Un.J1~Tiru::n771ln17El1'VI17LL~:: m n1::'YI11\I Gflli17tu.L'i"ll , 

u~nn 11l"ll'U1n17iiTI111l~1~ru~mru111lTI 't~n17L~untfi'a~~~.nru~m1lTI111l ., 'II 

' ' " 
L 'V13J1::L'i3Jn'UUTITI~ L ~ El Gi"llll1Volfi~"ll El\11.JTITI~U ~ El1'V117~11JTI111J L 'V\1l1::i.'f3J~ ui1..1n1 r.J"ll El\1 , , , 
" .. t 't .f "" "" f' ' "" f' , • I L .. 
~'U'l 1WI Un17'1ltl ~ ~~11 tu.'o/1 El1'VI171.JUml tl\11.J77';11lni.'YPil::LLi.'f~.J i.'f1~u7::n e:I'U Un17(:.1~~ 
'II , 

tl1'VI17 LL~::~171\I LLi.'f<i'l\ITI ni.~1'YI1\I tl1'VI17~'VI i'u ~u711lTI';J1n~1UU7::n El'U 'ii1\J61 -;J::Yh L ~Lfi~ 
, 'II J 
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fl11117::~911::1..:~ L~EJ..:~lft111m 'hnru. J1911 ~LL~::mii EJ ~..:~';J::tl11n~ 1 u vnn £lltl LLuu~..:~ EJ1';1111 

1 U 'lUff1'lU'l::n EllJL ~..:IIJi'EJU~-\1 L VI'L fllYLLTii1..1n1 £J L "liu 
'II 

• Lard 

• shortening 

• oils (palm, coconut, hydrogenated vegetable) 

• monoglycerides and/or diglycerides 

• tallow 

" ,.t, <JI1 a ih• a 1 g·n.ILLu u Ail 
'U 

• honey 

• molasses 

• dextrose, sucrose, fructose, maltose 

• dextrin or maltodextrin 

• syrups 

• Monosodium glutamate 

• sodium 

• baking soda 

• baking powder 

• brine 

• kelp 

• soy sauce 
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ua1n1n-nu1m1"~13.111"t1Eln"lnr.Jn.Jm111ru-w~.,.,1u~'i1.JmEJ~11'"i'tJVIi.J';J1ni'uth::rnu 
EnVI17"1fU~q~1\15)~LL~~.,"'nn Ln-nu1m1 uEJn';J1nttrT.Juami~11~1111 L~EJ.J';l1n 1 1~q~1..1 'JL "liu 

• EJ1VI11~~mmruL"!l~u~11~1~1~1111rtfl~~111JL~r.J.J';J1n11~~1h 

• EJ1VI11~~mm ruLL~ fl L~EJ11LLfl::1~1 iiu~-w a L ~ E1.Jfl~~1111 L~EJ.JL u L1~n1::~n ~ 
'II q 

• EJ1VI1'l~~~n~fl LaJ1J1n';l::fl~~1111L~EJ.J h~11::L1.J 

• El1V\1'l~iiL'llL~ EJ11 ~11111t1fl~~1111L~EJ..1"1J El.JL 1~~1111~\1. Lfl~~~., 
'II 

1. nutn'VI11~1U 5 V11i LL~a::V\3JL~VItnn'VIa1EJ LLa::VI3TU~LLaJ'1WUn~1 
'II 'II 'II 

2. nu"li11LUUtl1V111VI~n ~~UTlUEl1V\11lh::Lfi'YILLU..1 LUUU1..1rl'tl 

3. nu-Yi-n~n L~111nLLa::nU~fl LaJLUUth::~1 

4. nutla1 Lii'ai~il3J~~~u L"Ji LLa::51L11~~LL~..1LUUtb::~1 
5. ~1JU11L~mm::~11~1111EJ 
6. nUti1V\11~~L"!J~ULLqJ'WtJ~11 

' a 4 A .., " .., 

7. VI fl ma EJ\In11nUEl1V\111~'Vt11U';J~LLa::L~11';J~ 

8. fiUEl1VI11~~::El1~ U11~';J1nm1UULtitJu 

a ci1..1' 1n~11J L 11~..1 L3JL~u'i1n~ El1VI11~;a VI 'it~ aTvn1~ L~'iEJ 1J LtJ.J~.JLtlumV\11 
ll1111m L"liu "li11LLn..1 ~~~nnUV\11 ~fl~ tlci~fltl~L1a1LUU1..1~~..1L11nL";tlti1'V111~L1rm11 

'II 'II 

tl1'VI11LLlh1tl1J1U'i1n~"1 EJ tn'V111L 'VI ~1ULLtl11ULtJmr-ma:: L 11 L3.i~11111rt11 ti.J L ~u ·:h it~ a 
'II 'II 

L ita i~fl3J~~~u'VI'itl i.3J 'VI'iaij ~n ~ ~11 a ci LLfii. VI u L tlt~.J';J1n ti1'VI11L 'VI ~1d'm';J~1tJ'i1..1V1 u1m 
'II 'II 

~LL~n~1.JLULL~1tJci1.JiuL~.J lun1mL"1iud' L11';J::L~an;a 'VI'im~annumVI11L~ 1~EJ~';J1n 
'II 

"Jia1Jatl'i1J1tu.~1El1'VI11UUua1n L"liu m111tu.L"!J~U m1J1tu.Ln~tl L'IJL~EJ11 i~1iiU 'VI'itl 
'II 

mmruJ1~1a 
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fi111JihAru'!liNt:~.inn Ln1f141 nT'i (-lit~11~~1nnth1fi1Ufl11 m"'11, n1::'Yl11-11~11n1tlU~"ll, 
., 'II ~ ~ 

1 .. ~ 1 :::. 
2548) n11LL~~-\IU~1n Jl"ll'\1.1n11 fltl n11LL~~-\I"lltl~~ Jl"ll'\1.1n11"llti-11El1"'11\l.\l.'] UUU~1n 

L U11J"lJ tl-ll"ll'U~ LL~::tfi111 IU."ll ti-11~1El1"'111~u t1 ci111 t1 L \l.fi1EIU~ih1J LLUU L~ tl1n\I.~-IIL1tlni1 
'II 'II 'II 

n1t~u-llt~11~ 1n"ll'u1n11 uan~1n,fu tl-111111~-lln11Li-lit~fl1111n~11eJ1-II'Yl1-ll 1n"ll'\1.1n11 L 'li'u 
'II 

1th~u~-ll L~'i11i~1iiu~ Lilu~u 
'II 

th::tu~nC'2JehHunntn~'W.1n1'i 

u~1n 1n"ll'u1m1'1i'1u'l~~u'i1nfl 
'II 

.. .r .. ..1 'l" .... ~ 1. L~tlfi'l1Elti1"'11LL~::L~ tlfiU1 Jlfl 'VIL"' 3..11::~3JfiU fi113J ~ tl-lln11 

1n"liU1fi11"lltl-lllilU L~ L"li\1. L~tlntl1"'11~1::Ui1ii~~ m~~L~ ti1El~~1 "'1El ii1'llLiltlaJ~1 
~ 

2. Lmt~uL-¥it~uL~t~n:A'm.J~~.nmsnm'VI11"ll'it~Lilr.nnu 
1n"ll'u1n11ilni1i.~ 

3. 'l u1::u::m1 ~~~~~::LL'll-11-irunu~~~E11"'11~il~ m~1'Yl1-ll 1n"ll'u1m1~-IIL ~ t~~UEJ-11 
'II ~ 'II 

~113..1~ tl-llfi11"1J tl-11 ~u'i111~111nni1 ~~::LL'll-llnU L UL1tJ-II"lJ ti-11Jl1"ll'U::U11~ 'VI1EJ~112J~-\I~~ h 
'II , 'II 

1l1::L 'Yl~i. 'Yl miJu1l1::L 'Yl~~-~~ t1 t~n El1'VI11~ Wl~ru"ll tl-11 1~n LL'ilifru'VI1~1u 1n"ll'"U.1n11 .. .. 
1~ tl~~ 'llXiJ LL~Utl1'VI11LL~:: 1n"ll'U 1fi113..11~-\ILL'il 

LL~\I.W~\1.1Lfll'l~!n"iJLL~::i~fl11LLvi..:J"lJ1~ UUU~ 4 ('W.f/1. 2520-2524) LL~1n<i11:1J h~"ll11il 
Ln1tn'V11'l~rJ~fl~LU'U.UnJ'V\1t'i1li17ni.Ll"l!L~LLTi t 'lfl"ll11il h.h~u. LL~::'W~~..11U. 17fl"ll11il~11 "' , 
i.t~1t~~u 1 1~ 1~~1il~1\1~1nm1"ll1~1i1~L 'VI~n u.t~n~1ndir~-wui1ilnT'.i"ll1~ilil1iiu.Ltl , 
imiiu.ii 1 i~1iiu.ii 2 LL~:: LL"ilnlilLL~~L~tlll Ltl'U.~u. ~1u.n17i.~i'ut'i17t~1'VI11Lnui.~ , 
n~1 tl LU\I.Jl11::~Ln lil~U.tl ci1..171~ L ~1"il1nm7L u~ ti\I.LLU ~..1it1:ailil"ll El..:J~U. i. 'Yl tJ t~ tl LU 'W1:: 'l u. 
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L"il~Liieh'l th::ntJunu1'\.l.iJ-;r~u'\.l.ii~~..:Jtl1m~112J1n:fl'" LL~::iin11n'\.l.~m1~ni1~2Tmitl'\.l.~n 
• 'IJ 'II • 'IJ 

~-w iiH~ntlL~Ln~h~a1'\.l. h~L'IJ1~11'\.I. hmK1L';'J"iJ1~L~tl~ h~~~m~~L~t11tl~~\IL'\.I.L~tl~ 
'IJ 

1 7~~1111i'\.l. 1~~~~\IL ~11~J1n~\l.n11L~ tlmJ~1fiTIL ~~1\llil13J1111:: 1fl"lJ\1.1n11"il El\1 LL~~::'IJTITI~ 
'II • 

•unntn1f"1nTiL"'it~1J"1"11f1Gl 
U';l';'JU\I.th::L "11~~11~n 'L~rh~ '\.I. !ilL "'iinTlLLH!il\1 mu.~h'Yl1..:J1n"lJ\1.1m,."ll tl\1 tl1~11'1J'\.I. • • 

\l.~1m ~tl1~"1itl11~ 1 '"n11La tJntl ti1..:JL ~111::~11 LLri~u11n~ ~1wl'u L'\.1.1::iu'\.1.1ll.1"151~~'" 1'" 
'IJ 'IJ 

(International Conference on 

Nutrition-ICN) 

Ldm~tl'\.l.n'\.1.11~3.1 2535 th::L'Yl~~1\l ~~11~m111lf\11h::L 'Yl~Lm/l.~i13JrlW~'Iil'ti1 
UDtlJty11~ni1~1 tJL11"15'\.1.1n11LL~::LLH'\.I.UDiMn11"1'\.I.Lfl"lJ'\.1.1n11 hn (World Declaration 

and Plan of Action for Nutrition) ~\IL~iinT'in1~'\.l.lilL~ nTlilil1~iinTnLH!il\l~tu.~1'Yl1\l • 
1n"lJ'\.1.1nTnm~~1ntl1~11 (Nutrition Labelling) LU'\.I.n~in~it..:J"iltl\ILLH'\.1. L'\.1.~1'\.l."iltl\ILTI1\Im1 
2J1~1_!1'\.I.tl1~111::~i1\IU1::L'Yl~"iltl\l FAO/WHO (Codex Alimentarius) ~1m1vm.jtJ ~ i1 

Codex n'L"n1~'\.l.lil ~~mntu.'t1~1~1uti,-::L 'Yl~~1\l ~ L vltlL"lJL '\.l.n11~';)11tu.1n1~'\.l.lil 
"li mT..:Ji1um1LL~~\I\l.~1n Lfl"lJ'\.1. 1m1 ~ ~mn cu.'t1~1i1run~t1 m~111~~ iin11mh1 a1..:1~m~1 

~ . 
mu.tl,-::1v"1J"I! L-rl'\.1. ltl1~'\.l,~\l L"ll2T'\.1.~1 n';l::"tl\ILL~~\I\l.~1n Lfl"15'\.1.1n11"1tl 

• 'II 

1 '\.I.U';l';'JU'\.I.~u~1n~ '\. "'~1111 ~u L';'J~tl m~11~1 L ~';l1U2J1n~\l.ni1 L~11 L Ua..:J';'J1nii 
1 'II 'II 

-n t1~1n~ 1 '"~a..:~"iJa\IL 1~1LL~::~m'\.l.n1,-n!~..:~LL 1~~ a3J~L 1.1~ v'" 'ttl LL~ a1V\1,.~1 L ~';'1,-tl~ii 
'IJ 

LL'Vfl~~1 tl tl tit wn tl\1~ ~1~~ '\.1, ~1.1,-::n tl'I.Jn11EJ\IL ~~113.1 ~i)ru 1 '\.1.~1'\.1.~ tu.~1'Yl1\ll11"15'\.1.1n11 
~ ~ ~ ~ 

"lltl..:Ji1 tl1VI11'1!tl t1111n L '\.l."iltu.::L~ t11rl'\.l.niin11 l'1l'!Ytu.1 t~ tiL mfl"lJ'\.1. 1n11LUW~~"ll1 vlf..:~~ • 

tifla.J avfu"A'U ~ tl"Jl El2J~ ~1tl1VI11~ii~112J ~1~nJ~ ~n ~1Wl'IJTI'\.I. L 'Ylr.J '"LLri 
" 'II ~ 

• mmtu.V-~t..:J\11'\.I.lf\I'VIlllil LL~::mmtu.'V-I~\I\11'\.I.~L~';l1ni:nil'\.l. 

• mftu'Lm.,,.~ L"ll3J'\.I. 11.1,-~'" ~\ILU'\.1.~1"Itl1'VI11fi'l~V-~t..:J..:J1ll. 
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• tn1m'V111~~a.:~1::1.:~'tll'l~ihu.nmrht't1.J L~LLTi f!ama~L~a,-aa L'IJL~mJ 
L"lliru.~11.i'1 LLa::J1~1a 

• Gn1e:J1'VI11Yhilu.1.J1:: L£J"lfU~El1::1JlJ'Y11\IL~'U.El1'VI11 L~LLTi L£Jfl1'VI11 

u.amnmfu. tr.:~lT.:~~uL ~11L~11'lu.n,-tii.~a't1.Jd'i1 £J ~a 

• tn1EI1'VI11~ iln11L~3Ja\l 'l 'U.El1'V111 (Fortification/Nutrification) 

• tn1m'V111Y\iln11mh1 eY1.:~ L "liu. 'V11n1::ui1 "il'ta1a~u." 'ta1a~u.n';l:: 
~ 

na1 m ilu.~11El1'VI11~U\I ~u 'l ~LL~~.., 'l u.n1au-ll a11 a Lll"lf'U.1n11~1 £J 
'II 

.ro ... aftta.iu\lAlJ {U.Eln';J1fi~fh'VI'U.~ 'l 'U.ollElllaU.."I~U) ntn1111fl 'l~'l 'U.ua1n '~ L"Ji'U. 1~1ii'U. 
~ 'II 

Ln~mLi~'U.') ntn1111fiL~'lu.ua1nL~ LL~~El..11::1J~m11mnn L'VI~n LLa::L1£J..1';)1fi111nL1.J'V11 
~ 

ua £J ~1 mh'VIi'u,-1.1 LLUU 111~1~1U."ll a.:~n1au-ll a11 a Lll"lfu.1m1,f u. 'l "lfuuu utf lJ L ilwvurn 1~ £J 
'II .. 'II 

m'VI11~ii~11EJ1'V111Lll~mh.:~ (~111Lnrn'ti) -;J::'ti1uau.ru1~'l~L~amL~~.., u:uudon't~ 
~ ., 
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-r~a,.,_,1,nf_,'V13J~ -r~a.J.J1u-;nn 1·mTu 

L"lJ3JU,f-1'VI3J~ 

L"lJ3JU~3.1~1 
L~L~~L~Hl1el~ 

Llh~u 

mi11JLt!L~1~,f_,'V13.1~ 

'lr.J m'V\11 
" \t1~1~ 

L'1JL~r.J3J 

i~1ijuLa i~nijuij 1 i~1ijuij 2 .. .., 
LLfi~L'Ifr.J3J L'VIs:ln 

"' l:o 
l'l~.J-11U 'n.J'V\3.1~ 

L "112TU ,r_,'V\3.1~ 

hh~u 

mi11JLtJL~1'il,r_,'VI3J~ 

ma1J"liEJ3.1c:!L11"nU1n11LL1J1J ti E1 '\. iLfi EJn '\. "nL~'V11n E11'VI11,f uiJ~1El1'V111U-1~1J~13.1 LL1J1JL~3.1 
'U 

~1u1u a 11r.m11~ul1hnn 15 11un11 EJti'l.ummnnl'm.Jmn 
'U 

n11a1""~1nfn~"1n11 
~d"'·nbuu~tnA 'VImu~_, "nu~~.Js:~::" tt'uLt~.J LiJummru~er~~~ Lm::,.b'l.ieftJ1tn~nu 

'U 'U 

~.JL~ElnU '\. umm nLL 'YhttLL~1 n"il:: L~i'1J~11El1'V111'il13.1~1::1J El ti'\. U"lh\1~ EJ1U"ll EJ\In1EJ1J"li EJ3Jc:l 
, 'U 'U 

ln-nu1m1 'VIi1.J'VI\bu1J11n~ "il::~t~\ILL~'il\ILtlu 2 ~1uEJti~1mi'u ~1ULL1n ~e:J1Jt~nm3.11nL~ 
'U 

L~UL~~1U L"liu m::ila-1 i'u tl1U LLn1 Li1u~u L~1"ilLL~1n1n1J~1Ulr1'V\Un 'VI1t~m3.11'il1 LU'U. 

1::1J1JL3.11il'in ~1tlti1\l L"JiU 

"1 m::ilt~\1 (325 ij~~~'il1)" L~~e:J\1~3JeJ~~3J 
"4 ~n (140 ni'3.1 11mi'1L~a3.1)" iu~'l.uJ1L~eJ3.1L"li3.1"liu 1J11';ln':i::ila.J 

'U ' 

0 .., .... A.... ... I ... t .¥110 !"I "' I .... 1ft· 
';11 n11 u'iiJ1nt.~'""~'"1UU'i llfl'" 1Jv1Lu'"G'Itl"L'Y11fl'"Li'f1Jtl u 
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::. 
'lJ El\1 tn'V\11'\.l. '\.1, 

e tl1 ~ El\1 LLti\1 n'U.U73J1 tu.'VItt\I'VI'\.h EJU71nfl ~ El\1 LniL~ EJ\1 rlUfh L\l.~ EJ'll E1\ln11n '\.1. 

.I t. , .J ,¥ "" , .t , ... t "' .,. 
El1 'VI11u 1:: Ll1 'Yl '\.1. '\.1. fl1 L\l.fl EJ '\.1. L,. EJ n-n "'VI '\.l.\1 'VI '\.1. 1 EJ U'l l1 fl El1 \1 El \1 {Reference 

Amount)" ~t:.J~~';l::Lil'U.~~h'U.1tu.~13Jnn~n1'VI'U.~ 1 'U.U1::n1flli 
'IJ 'IJ ~ 

t. ,.;'VI .., A I t. A \1 I I Q.ooo ~ 
L V'l11::U::'U. '\.1. H11El1'VI11'Yl ~~';11nm1n'U.LL~fl::fl1\ln';l:: L3JL 'Yl1n'U.~1 EJ 

0 I Af" I .. ,..r ..r o ..Y-'11""'::. ol,. 
;J1'-'"l1U1'""l uu·nnf"!lft an1~"t1J"i"i;J 'V13J1 tltl\1 'VI EJ'\.1. '111~'\.l. nfl El\1'\.l. n'U. ~~nfl'l\1 '\.1. '\.l.LEl\1 • 
~13Ji1EJ ci1\I'U.3JV'li'EJ3J~3J"li1\IU'U. 'VI1n t ~n'U. 'VItt\lflf\I'V13J~n~ El\IL~ EJ~El 250 iifl~~~1 ~1'\.l. 1'\.l. 

flf\l~n'U.t~n~El 1 LL~'VI1mil'U.'ll1~~'~,. nn'U.flf\lfl:: 2oo iifl~~~1t~ 5 flf\1 ~\l';l::'VI3J~LiJ'U.~'U. 

I f" I d I Af" o ... A t, • 1": .J 
FUlLA1'YI1\I Lfl~'"1 nT'ilft tl\'1'"\I'VI'""l !.11J'Hfl f'l 'V\3.11 EJfi113J11 tnn'U.fl1\l fl:: ~13Ju13J1 nl. 'Yl'l::U . , 
LLiT;J::t~H11El1'VI11El::L 1u1\l t 'U.mmmJ1'VIUn';l1\l L rh t~ LL~::m3.11ru.d ~~LiJ'U. i'EJ EJfl::L rh t,-

~ 
8 

lA ~ 0 I ca..- 4 ~ .:i~fl ~ t, .=:t' 
"itl u a::11 tl\11J"i&J1mn LL"t"11ft a1" 'VI3J1 EJt'l\1 ~11El1'VI11'Yl3J L 'U.El1'VI11';11nm1n'U.fl1\lfl::'U. 

L~El~~LiiEJunu~fi11L~i'uLLi1 ~~Lilw~'ElEJfl::Lrht,- tl1El1'V\11UL~~nfLutnL~1~ 8% 'llEl\1~ 
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' "" I .... • I ... A A ,:;1 

~tl·:Jn1'l~tl1'U. nVI2J1[Jf111:U11L'l1~tJ.JnU~1ntJ1~Tltl'U.ftn 92% 

hh~i..1m~i1 hh~u LLa::J1~1a ~::LL~~.JLLql~hJ1wll'mrhtfu 
..; 
LUti.J~1n 

hh~uii~a1n~a1t~"lfit~LLa::mwnvm~nq}1.Jnu n177::uLilwl'at~a::';l::rh1~Li11~~~'~ ~., 
~ ~ 

ri1~u~ l ~1::mL~ L ~ t~.Jli'1wll'n LLa::t:ru~Lflfi~:IJ17t1't171ULL ~a.J"l.l a.J hh~u l~~1n 
~ ~ 

~1Ulh::ntJu~LL~~.Jm.luu\l.a1nacimr1 ~1~i'uJ1~1atfu LL~~.JfEJt~a::Lilu~1u~rt.,"liEJ.J 
~ ~ 

mftuLl!L~'l~rf.,~:u~LL~1 lfi:u1tu.~fi17L~i'uqla1u"l.ltJ.J~7t11~17~~1~ruu1.Ji1 L~LLTi ., 

l"llllurf.,~:u~ '"llllu~11i11f1La~L~fl7tJa mftull!L~'l~rr.,~:u~ 1t~m~11 1-nL~t~:u l~ilm1 
1::ul iLiluia:ua 1 ~t:ru~Lflfi'Y171U l u~au ri1 tJ"ll a.Jn7aui a:ua L11"1fU1n17LLlllJL~11 'iia:uad' 

~ ~ ~ ~ ~ 

LUUL~[J.J~1U~rt.,~~1~nJL'Yhtfu ~~~.JLL~1 uru;a~'ltl1~1'l~LLU::\b1~u~1nmh::~11u ., ., 

~~7Ufi'U.L'YltJfl1[J~.JLLqJ 6 tl~uLtl (Thai Recommended Daily Intakes ~'iu Thai RDI) L~ 
~ 

ri1~u~~11t11~11Li11:U 34 "llit~~1mi'u 

-A'aA11aJnih1a1\l n17n~11El1.J~utJnmmtu.~'lm~17 L"liu iiLLflaLfdt~:u L"11llu~1 
i~1ijui:i1~..1 ~L'it~ni1 Nutrient content claim tfu 7::iu~~::na11El1.JL~ LLa::mm'ti'ri1~u~ 

~ 

tl1::n EllJ~UiJn11fi1~U~' ii'~L~U 1 Uuru;a~:IJ1 ma"l.l 4 LL U1Jrl1 tJtl7::n1f'ln7::'t111.J ~1i11nl.~ ., ~ 

(\l.uu~ 182) "W.f'l. 2541 L~tJ.J\l.a1nLn".llu1n11 n17n~11el1.Jm111tu. ~EJ.J1"15~h~1'11'J~ 
ri1~u~1~ 1~t~LllEJuru1~1~ilm1~~~ui"W'Y11~11LLtlan ') -#.,d fh~EJ1~t:ru~1nfliifi11:ULi11~ 

~ ., ~ 

~m.Jnu L"liu Li11~i1 "LLflaLtntJ:u~.J" tfu ~:U1tJn.JEJr.i1.JhL~tJ~::iifi11:U~111tiL~tJ1rlU~Elil 
~ 

1 'ln::~uL~ t11nu llli1~::Ltlum~11EJ:: L 1 LL~~1n EJUru1~ 1 ~i. "li~h~1:ULLqJ~::i\~~u L "liu 
~ ., 

,:;1 .. "" At f!!t ..... .... \1 ..., I Q..l' ,:;1 ~ 0 'I _. 1 "LLflaLIJ1[J1JL 'VitJU" ~lJ'l 11flntl1~~::~1J ~U~.J~[J L~11 "~..1" nlJ "L 'Vi[JlJ" 'U. fl1 L~~:::U111nn11 
~ ~ 

nu ! m7na11el1.Jn.Jfltu.tl7:: LtJ"llutfu LL:u'11liifhri1~U~LiLL'I.i.UEJU LLqJn11n~11el1.J~~:: 
~ 

L"ll'1~n~EJ.J LU'U.n1'lna11 el1.J"ll El.Jfl tu.~h~1Utl1~11L rhtf u t~ [J~ El.J,lJ't'l11 iL i1L~ ~~ ~'iEJ 
~ 

~aEJna1..1 ~~EJLllL~:u1::~:u m1na11el1.JLuL:a.JiJEJ.Jnu ~1EJfn~1hfltfu Lilun17n~11el1.J 
'Y11.J m LLa::lll~m7t11-tl~nu~~~.nm'ti' m~11 EJit.J LLlii1~11tl1~11qJ1.J ')~:: iifl11:ui:u~utf 
EJr.i1.J1n~~nu~n11::'Y11.JLi.h::"lla.Ji1.Jm£J LLq~iJ~i£J1 um1ria 1~Ln~ t 7fl~1'~ 'Jtfurr"~'"EJ r.l 

~ 

nun71:U~utf L 'Vif'l e:J1 tJ LLa::Li1l11::~u ') ~n:U1n~.JLL~n~1.JLt11uLLqla::uf!fla i..1tfu n11 
~ ~ ~ 

a1~El'1..1 1~t~:A'LLiiiaui1m~11 ~'ia~1tfu ') LiluiJ~im ~£J'Itl7::m1L~ £J1~'1L~ au~Lnfla~a.J 
~1m ~:u~uLL~1~::ii ~a a £i1'1LL 'l.i.uaununTnn~ ~'ia 'a.hn~ t 'lfi~'ILtlun11~ a ana1'1~u~tn" 

~ 

l iL i1l~ ~~a r.l1'1 lll L ~111::Li:u 
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..,.; 0 .., t .... - R ., .... t ,1' • ..,.- 0 I 

~l1l11-111UW\~n L "lfU n1111n1' unnm n~::~EJ-IIn11'VH~-11..11U111nn11\l. VI 'lEI ~l1l11-111\I.LU1n11 
~ ~ 

fi~::9i'EJ-IIn11'Wa\I-111\I.UEIE.Jni1\i tfl1'El1VI11'~L~Wa\l\11\l. ~El ~nflu1nL~1'~ Lth~\1. LL~::L"UJ\1. 
mmtu.tfl1'El1VI11'J-II tfl11~ LL \l.::tbl ~u~l11~ l \l.u~1n 111"lf\1.1n11',f'" L ti tJU thVIi'u ~~9i'a-~Jn11' 

~ 

Vi a-11-111W1\1.~::1h::111 nL 2,000 fit~ LL~ ~ El'i Vl1n 9) El\ln11'Via\l\11 \1.111 nVI~EJ'\tmm11d fitJi'ufi\1. 

L ~11 Vl~a~.,~-~~i11111'f1'" a ~1"1 ,-fii1111 111~1,.n'" l Vl,9i'wi""1'"~1n EJ ~1" l.,a ~1"V1rt"111n 
Ln\1. LU L "li'U. n'U.LL~ LLU\1~1U 1\1.111n"Yf\l 2,000 n1~LL~~ a'i LL~~11'n\l. l ~LUUii!R1U~\Id ~ El 

~1nwa-ii\11'U."Yf"V111i!~9i'EJ-IIn11'~a1u ~11'Lilu 

• wi-II-111\I.~L9i'~1nL"ll3Tu i'm.1~:: 30 -rf-~~d mmmL"l!3Tui-llmh1n~11'Lilou.L"ll3Tu 
~11i1L1lLnui'm.J~:: 10 9i'1tJ 

~ 

m1'~1u1mwi-11-111ultu~.,L titJu~1n mflu1nL~1'il LL~:: 111,-~u~:: 'l~wa-11-111u 4 

n1~LL~f!EJ'i~ani'11 h!."lltu.::~L"ll3Ju~:: L~Wa\I\11U111nn11~-ll L;'EJ\IL ·rh~El 9 fiLfiLL~~EJ'i~Elni'11 
L;'1111~ L1'1fl1-111'U.VIltntJ1unfl1\l 9i'EJ-IIn11'Via-ll-111\1.1\l.fl:: 2,000 fi1fiLL~~El'i fi~::tfl1111'fl • 
~1u1tu.VI1m111tu.~1ftu1nL.,,.il hh~u LLfi::L"ll3T'" ~~11'nuluLL~fl::1ul~ ~-~~d' 

Wa-\1..11'U.~1nmfluLin.,1'~ i'EltJfl:: 60 ~1n"Yf-11V111., 2,000 n1~LL~~EJ'i ~.,LiJU 
(60/1 00) X 2,000 = 1,200 nl~LL~~El'i ~-~~~::9i'EJ-IIL~~1mnitu lnL~1Gl 1,200/4 = 300 n1ll 

Wa-\1..11'U.~1n l1h~\l. i'EltJ~:: 10 ~1n"Yf-IIVI1Iil 2,000 nl~LL~~a'i ~i!LiJ\1. (1 0/1 00) X 2,000 = 
•t ... .. ~ \1 ~ 'f'tl ... .... .... \1 .... ~ 

200 n ~LL~~El1' SU-\I~::i!EJ-11 ~.,~1nL' 11ft" 200/4 = 50 n11.1 Vi~-\I-111U~1n ~"ll3J\I. 1'EltJfl:: 30 

~1nJ-II'V\11~ 2,000 n1~LL~~El'i ~.,Lil\1. (30/100) X 2,000 = 600 nl~LL~~EJ'i ~-~~~::9i'EJ-IIL9i'~1n 
l,.ar,.. soot9 = 1h::111m ss n-i'1.1 wa-.1..11u~1nL"ll3T'"~11~1 i'am~:: 10 ~,nJ-II'V111il 2,ooo 

nlmL~f!eJ'i ~.,dju (10/100) X 2,000 = 200 nlmL~~a'i oa-~~~::9i'a-IIL~~1nL"ll3T'U.~11~l"l 200/9 

= 1h::1J1W. 20 ni'3J 
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't'7!3Ju 't3.l't '71ii LL~1 'YI~~uc;lt~~~tl uV~~m~ u~ EJ ci1~~V\Gl1 u~uLi1 't~ ~~ LL~nii1h:: 1u"ll'll' 

~t1i1~mEJc;l1u ~tl Ltlutn1EI1V111~'t~Vii~~,u~~mh1LLi1 '711EJ't~i,~muEJu~uLLGl::u~'711u 
~ 

Ltlu~1a::a1 mLa::'711 u 't um1~~~3Ji~1ih1."1JU~~Gl::a1 EJ 't u L'71aJU LLa::tn7~u 'l ~,)1L tlu~tl 
i1~mEJ L11~11nUL'711TUL~VIa1nVIa1EJ~1~"1lU~ ~1~LLVI~~ L'71U J11Tutt1LV1aEJ~U1~ J1aJU 

1h~3.1 V~1t~J,1Yu~u 'l u1~~a::a-iunu 't11 1~ t~'t3JnuL ~ EJ~ t1 ci1~L~ EJ1-i1 '1 LL~ t1 ci1~11,)1n~ 
lfimmt~ ci1 't ~111miiu 't11c;l1 EJ 

fl iiimUILfl il"Hl a 

Ltlu 't '71 3Ju,)1 L tlu"llU~VI it~~i1~ n1 EJ c;l tl~n11L ~ t1 't11 a-i\,nbu117::n EJU'71 tl~ L'lla11 1::tn'YI 

LLa::a-3.1 EJ~ a-i\,'lt~EJfi:3Ju Ln~ EJ LLa::n,-~,1',~~~'711 EJ 't um1ci t1 u EI1VI11111::L11'YI L'71aJU i1~n1 u 
"' .f 111 "'.1 "' "' • T "" ~::a-71~~amaa-L~EI1tlGl'71ULEJ~ ~~u1::3J1nl. 1tlEJa:: 80 '71EJ~~113J~EJ~n11'7ltl~11~mEJ ~~ EJ~u 

Lilueta-i'1~ uEJn~1mfu L11n'tc;li'u1~Laa-L~EJ1tla~1ntl1VI17'tu~i~111::,),-ru L"liu 't"ll <ilu u3J 
~ 

LUEJ tlci1~hn~1lln11L~i'U3.11nLnuL11 Lnun--h 300 iia~ni'll~tl1ULLi1EJ1~l'hL~a'::a'3J LLa:: 

ntl t ~Lii~mm1 L '711.1. L~1.1.La a~~u<il1.1. ~~~::u1 'tu ~11~~1 t~'711~La El~ 'tc;~. 

'711EJL 1.1.n11L~'iruL~1J L~ '1it!liLL'll3J~11.1.~~nVI1El ~m111Vi'7ltl~ L111~1.1.LL~n~1~rl'U.~13J 
w ~ 

LLVI~~'71EJ~ 111,-~"",f'" 111,-~1.1.~ni.111Vi~~t:Jiin,-~t:J::ii1 ""~,)1LU1.1.~7u LLVI~~YI~'tc;ILLTi 
~ 

11a1 Lilm~·~fl~~~1Y"" U3J 't"ll m1ri1~ 111,-~1.1.'7lt:J~i1~n1EJ,f1.1.c;}EJ~n17n1~t:J::ii1 1.1.~-;i1Ltlu 
mu'Y1n<il1 t ull13J1ni.~Vi m V\3.11:: 't 1-I.L 1a1L~ El1n1.1.n1'711~~1 'l~ V~'imi~~1"" 'tajVi m Vlm::L~nn 

~ 

~::VIEJ~ 1~ mV!run~::iin11a'Gl1EJ'7lti~L dm~m ~t1U1n1~t:J::ii1 u't11'ti 1.1.t1n~1n,fu i1~mEJ u~ 
~ ~ ., 

La.ltnm7mnu a-::a-3.1 1111~'U. 'tc;l~\tn <il~,fu -#~ L~nLLa:: m Vlru~~~11nu 111,-~u~ ni.111Vi~'Yin1u 
~ w ~ ~ 

t111~uLtlutn1 't ~Vi i~~1u L~EJ 't~~'tc;li'umfl:u'tt~L~1~LLa:: L'71aJU 'taj L ~ EJ~Vi t1i1~m EJn~::un 
~a1ru 1111~1-I.LL 'YlU 

w 

R1itu liJLGl,.IJI 

LUULLVI~~Vii~~1uVIin V~1m.:lmVi~~'7ltl~.:ai~ ut~n~1mfuu~ii~113.1~1~ru'tum1 ., 

L~1 ~a1ru't '7!3Juc;l1 t1 't '7laJU~::L~1 't V13JL~3J a'3J1J1ntVI1nii~nfl:u'tt~L~1~ 't3.1Vi t1 1~ EJ~::.Yh 1 'i ., ~ 

Ln~ tn1~~u 't UL~ tl~ LLa::iJ a'tn1:: (Ketone bodies) ~~ ~GlL ~~113.1 Ltlun,-~~1~'71 EJ~i1~m u 
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LU~£J'ULULL~::Erl'tn::~h..1 ') 'Yl1..11t.l.~.,tJn9hn.~oii..1.ffw~uJ.,~~ (coma) L~ L'l1~..1fl11"L~i'u 
fl1i11JLliL.,'l.,'Yln1uLu.iiT;)::EJ ci'l W7i1..1~1rl.,El1~11 ~~Elfl11Jfl3nh~,rnn.,13J L ~EIUEI..1rlt.~. 

~ \1 • 

ut"1uo1M1't 

L£.1 m~11 Lth~omilu'tnL.,,.., a ci1..1~d..,~i1..1n1 £J cia £Jhi't~ Lrlanuuiu L£.1 a1~11~..1ii 
~~ 'l um1L ~ 11tl1111.,,.EJ';l ';111":: ,Y uth £J ~::.,1n'Yln1u hik-11fi'1..1~..1iiT~·., ~11w 1Y~1..1 ')a an';l1 n 

~ ~ 

i1..1 mFJ a ci1..1iitJ,-::i'YlnznV'l L 1"1~..1fl11"nu~n ~~ "l1i'LilutJ,-::~1'Yln1u tJ,-::1£J".IfuLiu'l£J El1'V111" 
~ 

ii~~1 £JtJ,-::mw7iu m,.~.,tA111 ru.fl~m ,.~L.,a'la~ 'l uLiuL~ a., m1~~nr1.,1~ 'l uLiuL~a., .. 
m,-~.,1l1'VI un"ll a..1i1..1m £J 

!IJfLitUIJ 

Lilu~,-th~ru 'l uLIJ1~,h £Jfl11Jfl3J1"::~u~3J.,~"ll a..,J,1.,£J'Yl1 'l ~Ln.,LL ,...,~uaa~l11~~ ii ., ~ . 
''l o .I ".f """"" •'11.1'11"""" a'1'U. Un11"fl11Jfl3Jn11"'Yl1..11'1.1."11El..11"::1J1JlJ1"::~1'YlLL~::mn3JL UEI tl1 L.,1"1J3J1nLnU LlJ L.,n';J::"lJU 

~ 

aan'Y11..1if~~1:: aci1..1hn.,111 ti1 't~i'utAmm111nu1u '1 El1';)fh 'l~Ln., hflfl111l~u1~~., 

a-..1"1~ ~..,,ru ~Liluhfl~1 L';l fi113J~u LL~:: hfl 't.,u1..1".1fit.,~..,fl11"nua1'VI11"~iiLn~a'VI~a 
\1 \1 

LIJ1L~£.13J~1 

A A 4 I 

11J111J\IILLit::L flit OLL 'i 

11J11jj" LO ii111n'lua1'V111Vi1niu LU£.1 L"liLL.,.., u11 1u~"IrL1iV'lui.,1iiuLmL~rl"IriL'VI~EJ..1 

LL~., Lii£.11 L"li'U. 3J::Lilm'Yl~ ~~L1i LLfl'lEl'Yl Vfn'YlEJ-11 ';l::Vi1JLLfl hflutA..1LrlElf!UnUL"li1LU';l:: 

Ltl~ £JULilu1.,1iiULEJ~~,r.., ~1 LiL~n 1.,1iiu"Irit.,d~1Lilu~ an11"L';l'iruL~u 1.,"11 a..1i1..1m £J m1 ., 

11F11jj,.. ii 1 'V11El 1na::iiu (thiamin) ii111n 1 UE11'V111Vi1n"li'11'1i'a11 ii a L d'mi.,{ Lfl~El-11 l ui~rr 
51L3J~.,LL~-11 L1"1-;i1LUU ~';l::~El-IIL~i'ui.,1iiuu 1 L~L'WFJ-II'Vi m1um3J1ni.~~El-11Lm Un11" 

L~1~~1tU~1"El1'V111"~1~Yi~-11..11UL.,mu'Vi1::ar.i1..1fl-llmftu'tm.,,.., uan';l1n,fu 1.,1iiuu 1 ., 
..., A .., 0 -l.:e .I "' ~ .... 'l £.1-11 L~1"3J ~1"1..1n11"'Yl1..11 U 'Yl.,"ll El-111"::1J1J lJ'i::~ 'Yl LL~::n ~111 L UEl'VI 1 ';) 
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itt1jj" u 2 wul\l.El1~11Ynmdt~i~{ Lfi~El~L'l-l.i~{ thn \43.1 LL~::LUEJ ih~'1\l.L'l-l.m11i 
wa~~1WllEl~71~n1EJ ff~mnu1.nL~1~ 11h~\4 LL~:: L"llaJ\4 ih~1\l.'l13Jnu71~mEJ1'l-l.m1~~ 
wa~~1ULU~13JL'If~<;h~ ~ ~1LU\l.~EIGni111W~~"llEl~~1~'1X~ ~3.1 L~U 

~ 

LLflin;iua~ LU\lo~1\l.tl7::nEluth~ru"llEl~n1::~mLa::VJ\lo 'l-I.Elmnmf\1. LLflaL~EJ3JhU~El~ET~il .. ~ 

U'YIU1'YIL un11LLii~i1"llEl~Lil El~ m1ih~1\lo"llEl~L dmrl t~tl'l::a~ 'YI n1LLfla L~EJ 3J 1 UL~El~a~a~ 
3J1n ')';l::n1L "'di~ tnn11'lfn Ln1~ tl13J1n LUn-;J::n1 L "'U'l::a'1'YI Ln~ tnn11Ld_El EJ"lf1 tJ'imtu.~ 
Vim ~3J1::ilfi113Jtn~rufl~~ Eln11LiU"ll El~:aW';l'lLLa::"'1 \';) 

01 

L'VI~n 71~mEJiEl~n11L ~~n 'lum'la-i'1~Lii~L~El~ 1~EJLUW1::m.h~fl~ n13J 1naU\l.LULilEl~~~ 

-;J::\t1 El an:ftL';l\4 1.1.1~~1\4~1~ 'l "ll t1~i1~n1 EJ El ci1~1. 1n~13.1 n11Lii'u L ~~n3.11miiu ltl';l::n1a1 EJ 
~ 

c;lu c;lm:lt~u i1h LLa::n1'l"'t~1EJ1::~\lo~ Li1~m1LLtl1tl11u1.c;l 

ia~n,.i\1 LnGitJ1\Ithtn1,. 'l "n1,.el1"\:L6i1fl rn~"1fl1,. 

• L~mtAEJuL fiEJufltu.~h"llEl~El1~1,. 2 t1ci1~ 1~EJ~-;J1nn1ElU"lJEl3Ja 1n"lfu1n17 'l"' 
~ ~ ~ 

mmtu.~rt~~'l-i.1EJUil11fl ~LLa'~~UUUL'nn~~tn-;JLliLrhnui1EJ! (LW71::fltu.~1'YI1..:1 
1 

En~ 11~ LLa'~ ..:1 n-;J:: L tJ Ufl t\.1.~1 ~ iJ'l U En~ 1 7~1..:1 tJ'i3J1 tu.n U) 
~ 

• i..:~Ln~~'l-1.1mi'1~'1Xn11it~..:~tmit~..:~ L"li\1. 11.1,-~u ri1~u~'l~iEl~LLa-~~Ltluni'3J 11.1,-~u 
~ 

1 ni'3J tl1LLa'~~LU\lo 2ja~ni'3J n-;J::Liii~ 1,000 2ja~ni'3J ~L~U ') ';J::L"li'1 L-;Ji1ilmnn1 
~ 

LLa'~~LLuuiinLU\l.Ua1n~~~ 

e lfim tU. ,.i'1~'1Xnc;IEI~LU\4~1\4 1\l.L~3JLa'3J El (EJnL lUL Y1 EJ~ El ci1-i! L~ EJ1~ El L "lJiJ\4 ~l.fimtU. 
~1ni1 5 ni'3J -;J::il'YI~ii.EJ3JLifia:: 0.5 ni'3J ~El Lllu 0.5, 1. 1.5, 2. 2.5, 3, 3.5, 4.0, 4.5 

n13J"l~')c;l~,fu~1nwu11iln17Li'YI~ii.FJ3JnLtluua1n~~~ 

• c;l1 La"ll LLa"~-ilm3J1 m i'a EJa::c;l El-i! L tlu~1 'l-1. 1\l.L ~3.1 Lti3J El 

• ;c;l1eln~7LUn7ElU ~El~LUU;L~FJ1nU~3J~ "'13JLL~-il; c;l1el'n~'lc;i'El~Lii1~'t-1.1 LLa:: 

i11l773Jmm3J7ULLUU~r'h~u~ 
~ 
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• 
1-LT;J: 1naL~ £J..:n1ou~1 £J 

• rl'1iinTm ~11 e1'1~ ~ CJ~iin'lCJu"limJ~ 111"lf"U 1n111h:n aui1 £JUUJ t1 att~n11n~11 tl'1~ 
'II 

1wrn~iJCJ~n-u viia1n~1hfl~~Lilun17n~11eJ1~ft''l'lVifH"U.'YI1~£l1 LL~:l3JGf1111'lrJ1inu • 

i2fit&11an1u (Body Mass Index) fi1~u~.:lft'1111:"1Ja~i1~m£J~iiJ1'V11t'n111ni1tln~ 1~£J 
iim'lft':ft'll"ll a~l"ll2JU hi~1'V1'\t~~ L;£Jni1 el1U 1~ £Jii Gf~'lfi1U 1tli.LL~::~1'l1~Lm£JtJL fl£Jtl 

'1.1 

~"lfU111~m£J = J1'VIun~1 (nt~n11l) 1 fl111lft'.."l (L11~7)2 
'1.1 

~ . 
L"JiU ti1ii\t1'V1'\tn~1 60 nl~ni'11 iifl111Jft'~ 180 L'lfU~Lll~'l 'VI~Cl 1.80 Lll~'l 

'II 

1111:: 111"lfU1n1'l 1111:: 111"lf'U1n1'l 

e1'1u~~tln~ 
I A I .... 

mnn11'VI'laL'YI1nu 40.00 
... 

30.00-39.99 Cl1U 
... 

25.00-29.99 'YI11J 

L 'V\111:: ft'll 18.50-24.99 
I ... 

17.00-18.49 flCJU"ll1~t:.IEJ1J 

t:.!Eill .16.00-16.99 

t:.~Eill~~tln~ UEJ£Jni1 16.00 

.d 
'YI111 : www.csjoy.com/story/food.htm 
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A tJ ..;q ':'I tJ ft I A ""A I 1 tJ A 

L G'l'Hh1 LL n 'l 't1 L ~ L \t, 'VI ihhJ !J 'lJ tl n 1'UL 'lh1 tl 3 ~\t,tl 

1. Soda lime Glass LthuLn1~~~tu.ll1'Vi~1,3.inu~112J'lel'U. ~i3Jtl~::a-nfLLvi\lm7 
1 

.., ., -6 .. ~' ""' ,¥ ., .I L 
"1.H.J1r.J~1m3JL~U 9X 1 o L3JEl L~~1~::~1 £JEl1\13J~1\I\11nL ue:mn1u"U.3J1 u~7~::a1r.J 

2. Borosilicate Glass (Pyrex) Yl'U.~113Ji'ElU~\Iiii11tl~::infLLvi\lnTl"ll£.11£J'ii1~13JLiu , 
3.2X 10-6 LLn1'~\i.~tt'YlUY11U13.ii'11J1 mrlu'~~U~113Ji'ElUVIiElL~'U. LLn1~\i.~tt3Jn L"li~~~ 
L~~El\ILLn1LU~B\IUij~n11,..t1'U tl1L~B\ILLn1~~; L"liu;J1~1aLrlBnULL~.:I \l::L~3J tn~ 
LVI~nL"li1'tl VliB Jena Glass LUU Zinc Borosilicate Glass ~\1~~113J'Yl'U.Yl1UL~3JElLL~ 

U\l\luu'a.i~ar.J~~~LL~1 • 

3. Corning Vycor Glass ii Silica ~~3.1 96% ti1'U.~LVI~mtlu Boric, Sodium, Feric 
.., .. J' I .... A .. 

Aluminium Oxide LLn1"lfU~'U.'Yl'U.n7~LLa::~1\l Y!U~113J7El'U.tl\l 900 B\1~1L'IfaL'Ifr.J~ ~3J17tl 

.f\IU'U.L~1lV'J'~ 

1. The British Standards Institution (tl\ln()~} 

2. The National Bureau of Standards (m11i'm) 

Graduation or Calibration Mark 

In - Internal 

C ,.,;il TC - to contain 

Ex - External 

D ,.,;£1 TO - to deliver 
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• LrleJtJ71~"1Jf.h1LVI~1~U~~iJ~tJEJnl.All1~7LLi1th£J"lJEh1LV\~1f.Hlm.n l.All1~1"1Jel~LVI~1~ 
~ 

rh£JeJeJnll1~::L'YhnutA111~1~7::tJL1 1~£J~1LU Burette LL~:: Pipet ~a~~uL~alirhtJ 
~ 

"lleJ~LVI~1aeJnll1~111tA111~1~1::tJL1 Volumetric Flask ~~~ifuL~alitJ11~"lla~LVI~1~1ll 
~ ~ 

LA~£h1LLn1ftf.llaG'Itl13JaJ1Gl,.!1'lUJ£h1 The British Standards Institution i1 2 ~"(;\ 
Class A iif11111L~£J~~7~ni1 Class B U£J11Linu~1'1U'l~~a~~iill1~1~1u~~L"liu 

... 'II 

~ a~1.J!]u1in11~Yi a~m,-1ui'u,-a~ll1~1!1UYi a~ 1 iLf1~a~LLTi1 class A 

Class B 1~tA111~7rmYia~~af111 
'II 

•The National Bureau of Standards ii"ll''it~L~£.11 Class A • 

.d ~ ..~, ~Q,.o ft ·--

LA~n~un~nLU~~~~~,~~ 

1. Volumetric Flask Lrlau11~~11~::~1£J~U~~ Graduation mask ~::lYitA111~1 
~ 

0 • 0 

'!!El~LVI~1ti accurate ni1Lf11EJ~LLrl1"11''it~Eiu 

!"I 4 ~..l'l~o A\'1.1.. .. .... 
2. Pipet LuULf11El~LLn1'Y1 L"ll'tl1 £.1~1~::~1 £J~1n111"li'U::VIU~ Lu EJn111"li'U::VIU~llVI~1£J"li'U~ 

2.1 Transfer pipet ri1 £.1~11~::~1 £J~iif1111l~::LEI tJ~tlmi' eJ~ii L ~ £J~tA111~1L~tl1 Lll 
'II 

Yia~Lthaan 

2.2 Measuring pipet (Serological) iiil~ueJmnll1~1VI~1tltA111~1 f1111ltln.i'a~ 
'II 

1l'a£Jni1 2.1 

2.3 Micro pipet li~1"tA111~11l'eJtJ ') 

iJruVI1n11Li Pipet L~£J1rltJn11LU1V11EJLllLthaan i"Ln~ 1~u~-;nnU~1tltJUtl1iill1~ 
~ 'II 

1.J~1 uuu.i a~ LU1eJ un 

3.1 Acid Buret 1inutt1lthn·Pil~1~::~1FJ t~m1u~1"El1"il'l-tl~~El\l~tJ~1\I 
~ 

3.2 Alkaline Buret 1itJ11"il~1\IL'Yh~u 1Li~~~~~'li~~1~iin~f1tl.Ul1~~~ Buret 
~ ~ ~ 'II 

~H'\.u~EJ\IU~~m1Lt1Ull1mtlu Acid Buret 
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