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1. AESTR.;:,CT 

Ke~ words: food testing and quality cont~ol labor~tory, Sana'a, 
food certificates, training, stand~disatiou, food inspection, 
trouble shooting iil food processes. 

As a part of program UC/YELl/79/2ol/ll-ol/Jl.7@C requested by 
the Government of Yemen Arab Republic for the purpose to assist 
in the establishment p.nd oper~tion of the food testing L~d 
quality control labors.tor~·, an expert in food testing and 
quality control was sent fer mission to the General Department 
of Standc:.rdisation, iietrology & Quality Assurance in Sana'a 

where the laboratory exists, between 5th and 28th !1s.;..: 1990. 

Th expert found most of the laboratory equipment in working 
conditions, repaired. two of the not working ones and proposed 
to buy spare p~.rts for other four ones. The la.borator~· h::.:.s bE:e:n 
equipped e.s part of e.nother project, DF/Y..?.f:I/87/ooJ, with 
a.ddition&.l equipment and tools, chemicals and glassware are 
under delivery. It was found that laboratory food tests he..d 

not been t[ .. ken referring to missing equ:!.pment e...-rid chernicc..ls, 
but e lot of food se.rnplcs hed been collected. 

The working cepebility of the leboratory hes been de~onstreted 
by different food tests on more foodstuff samples organizeu 
by the expert end made by the co~~terpart laboretory staff. 
'l'hese le.bor~.tory determinations served c.S well t?:S preliminary 
practicP.l tre.inir..g for the personnel h~.vinc no food test inc 

exper~ence e~rlier. 

Under these circurr.5te:.nces it is proposed to evr_luc.te the origin2.l 
project as implemented, nfter the delivers of the most urgent 
rniosinc items for the smRll rem~incd su~ of the original 
project. :'.:t is proposed to the Dj.recto:- Gc::1e::-sl of the Generl!l 
Depc.rtment of Sto.ndc::-disntion, i"'ietrolocy r~ Qu~:.li t:-: :'-.ssur~mce 

to contc~ct the Governr.·:mt for crr.:'J1Gir:c. o. GovE.rn:::e~t :-eqv.est 
to t.fi.'.IDO to f:.ssist in the dev~lopment of the existinc f cod 
testinc lo.bore.tor::; to c. food stc..nd8.rdisr.tion control laborc.to:';~· 

for the united Yemen ?.epublic. 
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3. IHTRODUCTIO?'J 

At the end of seventies the Goverru::ent of "Yemen Arn.b ?..epublic 

expressed an interest in h:wing U:HDO' s assistance for 

establishing a labcrato::y fn.cility for the testing :md quality 

control of food products. The project was selected fron the 

portfolio of projects subr.-:itted. The purpose of the project 

is to aesist in the estc.blishraent ~.nc operation of the food 

ter. ting P.nd qua.Ii ty control laboratory. 

During an exploratory mission in t,:ay 1979, c::. m;mo consul te..."lt 

m~de ~ general assessment of the basic requirements in food 

testing and que.li t:: control G...l'ld detarrni.ned the testing 

methods based on the Official r.-~ethods of .Analysis of the Asso

ci~tivn of Official Analytical Chenists /AOAC/. The laboratory 

equi!Jment, fccilities and chemicals required for this purpose 

·neredeter:nined, too. 3asic food tefJting equipment <-'l'ld chemice_J_s 

were delivered during the next two yec:rs. J..s the conditions 

=~~s been C:.L"ra..~ced to begin basic food testing ectivitiest the 

expert of food testing e.nd quality control was sent in r,~E:.Y 

1990 by UHIDO for a. month to assist s.t the very begin."1ing of 

the basic food tests. 

4. RECOr.:!l:~EI!D.ft.TIOIIS 

TE.kine into c.caount that the food testing £...'1d quali t~~ control 

laboratory facilities are prirneraly intended for the tasks 

r::entioned in Chc.pter 11. a.bout the utilization of the lc;bor~tor:.c, 

the rccorrt11v;ndc.tions for th~ further develo.rm1ent of the food 

1. The l~borc.tory should t~ke practical food tests usinG 
the e}:istinc-::; chernicc.ls 2...'1d toola c.t the bet;inninr. for trr..ininr: 
purposes b_:Ded on 1~o:~c or si?::il :o.:- methods. 

2. The l~bor~tory will be ~pplic~blc for ~ grcct8 nu~ber of 

tcsto, c:·:c..mple.o for which are given ~.n J.nne:: 1:0. 1., if the 

:::ost urc.;ent chenic:...ls and rn:i.soini.:; equipment ~-:ill be e:.cquired. 
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~re pro9osed to be accaired for the su= rern~ined from the 
oriGinnl project. 

2.2 Onep:u·t of the most iLiportai1t equipr-aent of Annex :roe J. 
cre proposed to acquire for tlrn rem2ined surJ oentioned in 

Section 2 .1, the other p£.rt "·:hich is over t~:e rem~ined Sllr'l 

3hould be acquired for the run.~inc p:-oject costs or as ~ 
PF-rt of r-.. new project, like th0 needs il: Lnnex :t:o. 8. 

2. J The propose.l::: for the C.evelopn!ent of the Instrur:ienta.l 

Laborator:• c:::m ~e found in the rencrt of tne instr~!:ente.l 

e::-:pert. The foot. CJHl instrumentc.l le.boratories have to work 

in close cooperction, the food samples to be ~easured by 

the sofisticf.:.ted i!rntru::ients ~re to be prepaired in the food 

l~b in detailed processes, rrhich c.re lonber t::1~ .L.• 1.ne 

3. ~e.il:; prc.ctic£.l tr£.ining i.s required for t:te food and 

~icrobiolocy l~boratory personnel for errivinc to a level 

where the lebor~tory staff of some local food f actorieB 

c~n be founc. The proposed training levels ere ~s follows: 

J.l Tests w:i.ich ca ... Tl be td:en with the e:::!_sting facilj_ties 

us inc !i-OJ, C ~d Bir::ilc.r uethods. 

3. 2 h~sic or;::a.,_"lolept: c trc..ininc with \'1id.e rP-'1'1[0 of food.-

stuffs. 
). 3 . .:...ft er acquir:i.nt; the tools fo2~ the rcrrw.ined. surn of the 

oricinal p!·ojf~ct, F.. s~rntemP-tic b2.~~ic traininc iG 

p·roposed, rr:1Jt::ocls of rt!llC~ ere liBt:d :i.n 1·.nne;~ ::o. 9. 
Ir:r~orbmt nc.rt of tl:e t::-E:.ininc iG t:E· ~;erificr:..tto~ cf 

7.~ Jood ~ic~obiolog~ traininG. 
' -. _,. ,,,, 

bi.:_ t . '.:'e r:e 11 ;-:no·:.--::, to t ·-···' ........ 1 . ., ........ 1 (.\ ... , 
_.,,~ ........ J • 
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t::1e lc.borc.tory CG"l be:£;in it:: con~ul tine ecti vi t~,- to ::elp 

locQl p~oducerG ~'1~ to cive certif:c~tes of fotlstoffs o~ 

clem~ . .nd of the loc2.l prouuccrs. 

5. £Ster successful f inishinf: of i:::..11 the !lrcposed traini!lg 

courses, the labcrc.. tor;.- c~n b.::cin its n.cti vi t:f as C...'11 

a.uthorizad. stCJ1fa:l'diza tion cont::·cl lr.bor::tc:r:0 • 

6 •. t .. fter e.cquirin[:- t11e necc~.r.~.r:r tools 1nentionr·G. t?..neier 

Section 2., the st<!ff of the lc..borutory cru1 oe inc:.~eased. 

to 6 wcrking perGons if the best use of ccn~biliti9c is 

required. 

7. If the lc.borator:r works r:ith success, it ca"'l earn r~one:" 

foI' its cost~ frc2 tects as follows: 

7 .1 Periodic tests for certificates of the: locn.l ma..."1uf <.ctu!'e:-r:' 

products confidence f roi:. bu~~ers. 

1. 2 LC.vis Qr;/ connu1 ting test::; helping the loc3.l r1r-:.nuf~_cturers 

in trouble shootin0 of theire food p~oduction process. 

7. 3 Oblicator~· periodic e.uthori ty ins?ection of the local 

food mu.nufc..cturcra \•,;i th quali t:; cont·cl date. obtained 

by the 12.bo:rator:,r. 

1. 4 Obligator~~ tests for fooC. lab.::lling ar_cl cont!:'nt3 oi )f~cl:i:::::.;=::. 

7. 5 Obligc.tory tests fer food import a;.-iC. export. 

7. 6 Tests f 01· deternining competitive characters of the 

local food products. 

~111e test in& f ec is to be r:e.:Ld b~~ the local nc.nuf~cturer or 

conu:;ercial cor1p~:.ny. 

8. J..ssiste.nc<-' of food testinE ~»~d. a.ualit,'' cont:-ol 0 ::v.:o""rt , •. n b-- " .... - "'.:..__ ..: 

p:-oposed. in lc.unchi!1[ t~o ccU.vi tie~ e..o follow[?: 

8.1 Traininc courses ~ontionn~ in Sections ~.J, J.~ and J.5. 
f1.? 'l'o prepr-:.:i.rc c. r::nnuc.l m:C. to advi8C labore.to::.·:/ f.·'.""oced.t.:.res 

of non 1.01~c; net!1od.~ rcqui:-c:d f o:- t!-1(: ~aho!:ator~.-. ... . _.., 

e;:c~:nplc for ~:-ui t jt.:.ic8::, ;;:')·:! _ min: ::o. 6. for tl:n 

i tf·~r.is ·~·:i1c:rc: .. · .. C.; .. c :-.:,~t!:oG.s =~:9~~..? r!::.sc1!1~:. 

<-J. 3 'I:o ;>~.:!p:li1•c :i ::1~1.u.a.l rul(;, -co [.(1.viac ln.bor8.tor~~ !').~·ocedurcz 

f o::· s :i.11~ 1 if iuC', r.:j. c:-o biolot;:i te[j ts. 

8. 4 J,~unch:'...::;; of c~;::·tific~.t 1..: c.:1d co;:in,'.'t:. tivnu::s t;?~;;t:.> 

:)°"..'Opoccd .. ... f .. ~r;tlor~£ 7 .1 .::.:;C. 7. (;. 
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~~ntion~d in ~ection 7.2. 

? • fl L:rn .... "1.chinc the 12.borator:r te.:itz fo::- the :;i: .. :-:.ctic~l 

c:ont:rol of st~md~rdisation :..:.cti 'ri t~,.. 

8. 7 l::=_m1chinc t!:.~ oblicatir}- tests ii1 t:1~~~ forcig?1 tr~de 

of fooC.s: t11eir ser:ti-~rotluct:.:; 01' r~·.~; t~r~t.~ric.ls. 

9. 'f~"l·: focd. l.?.borctory should. tc..ke n2.:-t :.n t;1e prepr;.rr:.tion 

of ~:-00osnls of ull 

food., as c:.. :::n."actic~l iruiei· control stc.tion for the [!_ppli

c~bility of t~e standard requi:-e~entz. 

lo. It is !>I'O?OSed to the D:i::-ector G-encrd. of the Genercl 

to 2..ssist i!! the develoy>:nent of th8 e:cLstinE; f oo,: 

te.stine l!lbo:-a.tory into a ce:o1tr2,l food ::::tandardi~w.tio!.: 

E>...nd quali.ty ins~•ection laborc:.tory for the united 

Ye!:ien :~eoublic 

with be.sic c:dms to help th:; coi.mt:-~· to dcveloI' in the 

C:.irections of 

- reducing foo2 import by deveiopinc the loc&l food indu3try, 

- ei vine heel th;~· f·::>oc. to the po~1ulc. ti on~ 

- rcd.ucinG food losse:s o:.r cont:-ol ~ 

d~v12lopment of stP..nclF..:riisc:.tio::t c;.nC. quF..li t~; e.ssura.nce 

c.ctivitie:::: with scrvic:.:n of 

;::2··:.:ntinc .food ccrtific~'.te::-: for th2 qu.;~li t;.,· loc:<.2-

!1=-'0d'..!.ctc., 
~, ... -.. ,~, ..... 
""...._ \J:.AU.1.·~ 

cont:-ol :.1,?t::ock, 

_.,...,....,.l •• .... ..: ..... 
''·· ,1•.1.. .. ~v.!...i.~ 

,_ --
;.;., 

. - - ~ .: .J- -
~ : :..A. ...... _,_ ...;.. t.. •. 

oblic~tc~ food inc~cction to h~l~ loncAr lifo of the 

t 
. . . . . 

8 :;...~C...C.~C.J. r:.r:.-~l.O~ !~bornto~; cont~ol 

B~ ::::uch ::inC. of c.::;nistcnci:.: it ~·:oulc'. be po:-;sib:!..~~ to cc.tisf:~ 

t}:~ d.e:;1c..n;:::; :or ,.,,1~-.. .... i11r ct· 't· ~ 1 · t -· '--'" '-' . 0 n :'. v1 c. e.::; E~1.:. •~Dor<l or·;/ c: .. ::·vc lo:;imen t 
r:cLtio:i:·c. in ;.;cctj_o~ ?. c.nd 0f th-: o:·:·yri: :·::5.rc::o::":; o: ;,cction B. 
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basic f~.cili tieB have been est~.blished in t'.:ie Cene:..·:::.l 

Depc.rtment of 3t8-id~disction~ ~.etro~oc:{ (~: !.~u£.lit~: J._ssurance: 

its :Uirectcr Gene:-al is J.bdulirn.rim A. -~1-Saicli. :Jurin.; the 

e:::-:per-t' s d.s~ion the Gener~~l ~)e::a:;:tr.icnt mentioned e.bove 

\'!c.s rc-orsc..nized clir0ct to the Council of l<inisters c.c a 

step tc.ken in tine fa:- the tL1ificction of "'Iemen ;._rcb 

!:epublic eI1d ·;..eF:en DGmocratic !~ep-ab:!.ic c..s ~er.:cn J:epublic 

v:hich w::::.s te:.l·:en d.u::-in~ tl~e mission. 

;\s ;:. co:nsequen.cC; of ::.'u.rth-:::::.· projects, the o:riginc.l lr:...bor2tor:· 

equipnent has been enL:.i·;;.ed. b:,· the instru;ne:nts end eauim::ent 

of the project ~o. D"i'iY.Z:.:/87 /oo). i.n Instrurnentn.l - , ... 
J .. aoora 1.or;-:.· 

-:!i th .sofisticatecl instr-.ir.ients as ui-VIG r:co: .. dinc 

s~ectrophoto~eter, ~to~ic absorptior: spectrophotometer end 

,:;&s-chro:i;c:.tocr~}1~1. These instrurr:cnts £.re cor'.:p;iter-cuntroll5d. 

A larger cSJ1:ou.."'1 t c~1eaicalG 1.Vill 

be av::i.ile,ble after theire ::Tri val, ~-:hic!1 is e:;:uectc·<l in the 

ne2r future c..s they he.Ci. to be despatched b:,~ September 1989 • 

.:jlect:rici t:- i.G c.vr:.ilo.ble in the lebcratory toc;ethc::~ with 

electricit? for the second ~-r ..t.oor, 

however, and t:-~s- c;as nu!)ply hcve to be u.r:·:mr;cd yet. 

The expert founc. r::ost of the lo.borrtor:" equi!':-::ent in wo2 .. }:ing 

ccndi tic,ns, :::-qie.].red two of the not wori·:inz.; o:iez and. 

propoGecl to buy .::::r>c..rc ::;£..rts for other t·;:o ones. It wus found. 

thc.t l~bor£.tor~,r :cod t•:?sts ha.cl not been tc..1:cn re:f errinc to 

O f foor.'_, .j..e<:-t-;'n-· ::.··rr•..,,..,l"'"" l 1 nn"'X Lo "'! / i·'t ,.,...,S "110'',,., -"'.1··t - '"' ,_, ---u -.1-'-"~·•!"' - •.J I .:...., .... l. .... • - • .,, ·• ._, •~· • ....... <~ 

+i,~. l·•bo"':""• .J.0""'"'"'·· i·•0(..• ~~'":"'\nli C!"lb 1 .~ f' -. ,.. .. !n b"''='!; -f" ,..-; ~,"')r"'-"'•-'t .. , .. ··'·""' - .. , ....... ·-:': - (....;. ,...., -0..:. vO •. l- .c....- ..... C _oo""" '"'· ... ..,._.s, 

in s:. tuat:l o~ 

,,;,Q ..: ..Le-·("t 11 ""C' nr C"~·~ .......... c•1t "'o .... t.,, c· l-1~"'"' 11 ""..a.O,.,. .... ~ .. 1-. ...... ~L.:..~.:a...1 ...C.•J."'··' •-'-···!-'i•i .. ..&. .J.. .aL r .• ,J·J-(."'"' -~ 

' ' 

otr~er3 r;_,,:_c~~ ::.:r:'t; listed i.11 t~~~ :'O~t.1::..i:·cn~.~11t:; a±: th-~ 
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c~1er:iic~l.:::; and n sr:1F .. ller p:-!i't of tr.:.~: e:~.uipm·::nt L"'"ld toolz 
s!lould be ["_couired c_g~~i!'lst the s:-::c:ll :-cm~:.::wC. :::rn:: cf t1c 

orit;in~.l p~·oject. 

J.fter get tin~ n.10re cictaile(. tr~""!.ining, b~scd on the _:.QAC 

r-;ethodolog~-r book the ne;·,; edition of r.:h::.c~ !las been e:.rr-ivedt 

the l~borator;;- will be ~.ble to Sd!'VC the locc:.:.l food !>roducC:rs 

~.s ~ fod.d quality controllinc lc:.borc..tory .: . .fter ~rri\·al of 

the urccnt items rr:~ntioncd F-bovc. ~o~ some b~sic tests ~~ 

is applicable in its e:-:istinr; fo1':.1. 

The e:,:ne:-t thaz:}:~ for the successful and. kind cooperetion 

of the C'".:A, ~-r El-Dosol:2.r ~ of the :Jirecto:- Genere.l ~ ~::r J._. 

Al-SF-iC.i, cf the volontcei', ;._r Sousil, ::.nd. of the labor<~tor~' 

ste.ff, ci.s ,-;ell e.s to i':~r ~· .. ut::trll~r in t!10 U1·!DF Of fie.:: c..nd 

not ler;.st, but last to th~ e:=!lerts, :~:r- Ha.lmo.::: end ~,:r ::ulcs;~:-. 

r.:ost of the laborc-.tor~; equipoent are in good. ai-id .,·:o:-kinc 

condition b:,' the a.cti vi ties of the vol on teer e,.nd the 

l~boratory staff. The expert o.ntl the volonteer have set up 

the lcbor.::. tory furnace and the vc.cuur,1 pu:m!' wj_ th the vc..cuum 

oven, cs well c.s the connection for vc.cuur:1 fil trction. The 

le.bore:. tor~.- in!:>trurn~nts end equipment in working conditions 

a_re as follows: elect:-onic, cnalytic~l and ::::ic:-o bale.nee::::: 
blsrn5-er, cent;~ifu.ce, -..racuur:; dr::inc; oven, Vc.cuum pump, muffle 

furnac~, p:r racter, polr.r~.r,1eter, :-e:f:-actorneter, m:::.[nc tic 

:.-icvinc ?::~chine, r.K1l tin?, point !::stcr, di3tiller rote tor, 

l~oJ.~c::-c.' ....... _-_;_ ... (11_ .. -L._.-_il"! •• f,, ov• ... n 1~-~-..,.,,-e i·s ""'l.·eo,...;n,._/ ~-·-."''orn•n" ""'J0 l.._ 0 ..., - • v ,,.,1 !J. :. t-0 •'-i ~..,, ~ .... .L L• ! •aL! .i .. 1 ~ '- ..1.. .. "" .. ,.;., , 

bi11ocul::.r z:zic:·o::;cope.cr, ra.dioccti vi t;/ ~c.te mater, ot!1er i?'lctrt1-

mcnts: coolin~ incub~tor /coolin~ cas to be filled/, 

burned/, colo:::-hietcr f:;hotoc'..:].J ::J c.re ·::ce>t but~·,..o:-::ctcr 

/:·c·1nu• .. ·ir1·- C" 1 1" ...,re ""l·,...,...1·11,...;' I ··· c. ~ .I. - l..> ,,.- • ..., ~ •··~ ._, .., C.;. • 

• 
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we~e tQken /see Chanter 

9./ to co~trol thci1·e P..pplica.bilit~,-. Th.:: tests h~v,~ given 

coed results. To control the ins sin;_; tools :!"~r food anc.l:_;sis, 

the expert has prep£.ired c cont::-ol list bc:sed OI;. bu.sic food 

test c:-:a...-:rples to cont::-ol ~·1hich are t:1~ nccessc..r:;· equipmer:.t 

::.nd chcj:ica.ls fo:- the ~ost irnpc::-tnnt t;stz /see Annex Eo. 1/. 
?~1e i te!':is underlined in t!l:i_s list :·;ere ni~s::n!.:.': durinc the 

ti~e of mission, the:,=- ~re to be ccqu.ired. U::'t:cntl:/ t1t~t the 
lnbor ai:or~.; should ;·.ro:=.·:~, other i t~::s in thi.? list are ~v~~.ila.bl·~ 

in t!:S' lab. 

The most urt;ent ch.smic~ls ncedeC. fo::.· the food tt;sts of Annex 

:·:o. l. to be ~cou.irrd are :;entioned i21 .~!lI'-e:-: :~o. ?. • The 

chemicr.ls to be .:.rrived from BJ:: :Ltd UK ~.s pQ:rt of the 

project JfP/-~~:JD7 ioo) ~ie..s been t~~:en ir:.to ~ccotmt C',;_Tld the~: 

T"ne equipment which c:re U!'gentl~· !'leed.ed f o:- the t~sts of Al'L."1.e:-: 

!Jo. 1. are listed :i.n ;..nne:-: jJc. 3. : .a.st of the che:-;iccls ru:Y: 

equipment rr:entioned in ti1ese annexes ~re necess8'y in many 

different food tests: so thei~e ~bsence does not ~llow the 

required function~l a.cti vi ty of tne labo::-:::.tor~". ?::a::- m ... ~·;e!1cy 

co1 be chc.rQ.ctcrized by th~t, the laboratory is cquippc:d r::i.t::: 

e:-:!lensivc, highly sofisticated, com?Jut.;r controlle:d 

instrum·?nts c..'ld practicc.l tests e.r~ not 1:ai:~n becc.:.use of 

Other equiri:-,1ent r:..nd n.d:ii tio:nr.l c'.-~c::.!ic~lri ·;.·:'...11 b;; n~cdcd fo:o 

gcttint: ~ J.cvel of the str-.. n~c.rdi~:.t:.on co~2t::'ol c..:1J. obli(;nto::. .. :':" 

h,.,r! .. ·'-4·~ been or,--:c·.n:i.z·:-d in c.:.s f o J. lo·:rc: 
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the f ocd so.z:ple~ ~re not ~pplicabl~ ~s dir~ct sum~le~ ior 

?!Uttint; the:: intc the b.ighl:' ~ofisticr..ted. :in:;L~w::m!ts: 

-.·:hich d.ene.nd •::ell pre!::!ircd, cle~ s~:tpl·~ soluticn.s as 

2. :r.icrobiolog:-:' L\!Oor~ .. tor:·, tu:·:in[: th·~ hc.s:.c s~~1:. t~~~!" testc 

en foo~ sc.rnplcs and. t~.~:~:-t~~ pa:,t i!l S[.;:..lli t.:!:-;/· ~-n:;1;ectton 

of the foo~ p~oc~ssors U?!~ t~Gd~rs. 

!lur,.1:n1 sen~or~.- eval'Llc.tion of focd.J /~ppearence, odour, 

-tr:::.ininc. 

i.:-. ~nsi.:r-w:!ontc..1 ~~bol'ator:r !·:hici1 \lill be car>~ble c.fte2" ~:-e;--~

:-c.7-to~:t ~tep~ in tl1c }~ood Test2.nc Lnbo:'c.tor:-'" foI· t~stinc 

of ~rre::;e~-c. tivcs, d.:res, rnetc.l .:;021t~'11inat2..or:s, ~~esticide 

?or fire-p~otection safety reasons, one of the s~all rooms 

is p~oposed to arru.nce for activities with fl&Inmable liquids, 
e.c. ether. ~h~ flarr.m~blc liquids ere to be stored in a 

closed :netal cabinet. Also for sa_fct:~· rec.sons the poisons 

~e to be ~;tored in :. closed cabinet v .. 11d~r the superv:.sion 

of e.n F..utho:-ized. lc;..bore.tory perso!'l;.1.al educated £.bout poi.::;on 

re{;Ulc.tion::;. 

Ir.1port<:::::i t pi-oc·:durc.s 01~ br:.sic food te.sts a.:r·e liGted 
!.n-"'1~~: :.;o. l. t: ref.~!'cnc" nu::::Oc-rs :-e.:!:·;irr:::.:nc to tne: cffic.i~~l 

: .. ethoc.s cf .:·~"l:;l:·~:is of th~~ l' .. 01~(;, t:::clft:-~ uh tio:n, o.D accepted 

tc.;:;t p2•oce:durc-.s c.11 ovci" t:i-:: ·:.·02~1c.. ?h::; no~·.' cd.:i. ti on of thi~: 

~>oo}: ~rrivc:c;. to t~12 i~~bcH'c.to::":.- c..t the c•1C.: of thr.- i::is.:.;5.0:1. 

t ~ .... ~+-..... , _i'o .. _f'c,n. c;.: r_:, c.:.1 _•••._J.,·.·.:.~ .-.·.·.·1c.· r-..~J~,-•. :.·,: . .t·_·~ c.··,. ·,, +hci· r ..... :..,... .... ""ctc'r - - v . . • • .. ... ; \.. ..... : . .I. c. .. ~ 

Som~ ot~cr n~opooc6 
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To tr..l:e microbiolo.:_:icc.l e::G.minc.tj_on;:: o:_Gec':. or> t:!.:i.s boo:-:~ it 

is not 

the - . Ge!nanc.!J 

ull, bec~use t!le tc::::ts n.:::·e vcr. zof:i..stic~ted 

0. clevclo~inG 

proposed r;t which so1::~ local s<.:.te:ria.ls cr-~1 be uneC. for broth 

purposes. 1.1he diff c:~cnce j_n the cor.rnon0ntn needed by the two 

test levels c;;.n be well ser.:n in J:.rmez 1;0. 1. ~·:here the 4G. o 39 
microbiolog;-{ test is based on En AOAC method, other tests 

si(~cd :~:biol 2.11d 1"10.ving r:uch sr:ialler numb.-;:r in cor:1!}on·::11t.s 

ere propos~d for the beginning ~"earD of the r::icrobiolog~ 

12.borntor~. So:ne single ~icrobiolo~ical test 

r:ethods <-:re proposed in Anne:;-: iio. 5. 

For the laborc.tory background of the standardization 2.cti vi t:," 

D..L,d of the competitiveness tests of local products: there 

are a. lot of more tests to be tG.ken in the lc:bo1~r:.tory then 

they ure foun.C. in the AOAC methodolo::;y book. The J .. Of.C book 

contains first of e.11 t..,,, 0 basic chemic2l c.r1!d:~sis ~nethods. 

There &re: ho~ever, other importr.;nt p~oduct ch~rncteri3tics 

which help the competitiveness of :products, such as product 

st~bility, separ~tion of the components, appe~rence, 

t1roidi t~; 'I acceler::.ted lif etims tests, off-flavours, 

bitterness, foreign matte1~ prc~ent, •.• In l-J1nex no. 6. a 

comparison is shovm beh~;een tcsc t·tw kinds o:r nethods. To 

prepaire a ma11ual a_~d to advise laboratory procedureG ca..~ be 

the task of enother mission. 

9. PR .• CTIC .• L T3STS C_C'.RIED OUT 

There: ~re missing im~;ortfmt chci~:ic::lc £.nd equiptne:nt, ho,;.-cv0:-, 

the expert hao demonstrated thnt the l~boratory conditionE 
wo.s c.pplicc.bl.-- for so;:ie ·o~~.sic food te~;ts. ::iurj.nc; tho m~ss:Lor! 

the f olloriin::_~ tc::::; tu were tc.:-:en b~.- the stc:.f f of t::.!c: lc.ho::r.to17 

organized c.nd supe11 vi sed b~- the e::.:pe:rt: 

- :.~ill-:: tot:-..l 
- :.:ilk po;·:dcr: r:1oictur"t'.}, __ nh, rr.dioc.ctiiri t.;' 

- conrJ,:n:h:rl 1 i:i.J.k: toto.l i:;olicl;:; 
~ Cheese: noisture 

R:i:ce: .::.sh 

Gootin6 oil: jndux of refr~ction 
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Licrobioloc: S(!lli t.:~r.: cont~ol: :n.'ep .. ::-.. tion of broth frm:: 

loc_l n~tcricls, rnilk pl~tc 

count. 

in the C;.iSe of milk powder it r1<:.,:::.; been shmm. th.:.t the me.in 

fl[·.rt of i t.s r-c..dio~'.cti vi ty is c:.~u:::.;ed b:: the nor:::nal bctti 

r;:.~~ r·~dietion of its _oot.?:.ssim~: c0nt·::::it. 

1.1 .• sed on the c:;:isting equipr;;e:nt ru-1rl cher::ic:::.ls: ~- list of 

tests rmc prep~.irec. by th'] e::pert nnd th.:: volonteer to show, 

r:hich kind of tests could b·J t::J:en on the re:que~t of a local 

the l~bor:... tor~~ cc.n be r..ppliecl in the ti:ne of the e;,::pcrt' s 

bcc:_-..usc the s~1ort ti!ne of the mission. 

The rierson ... '1.cl of the ln.bdrP..tory. h~~s bee.:'l tr~.ined in instrument 

: use:.ge, Ou.t hsd no experience in food testin,s o-"1.d quuli t:,." 

control before the ti::ie of the :r.:is2).on. The:.' knowlodce in 

i:nGlish helps theD in stu.d.:,.-ing the food tf!stinc literature 

available in their li bre.ry · The oper~2tinr, instructions found. o~~ 
t}w ,-: ..... lls ;·1ere ver;/ helpful durin& th·:; training. 

The counterp:.rt :per~onnel ta1::i.n[ p.5_:;:-t in the training, have 

been Lr Jamel Rs:.h::ia.."11 /e.t the b~ginning/, r~rAbdulho.qirn ::(ezc., 

~··~r AJ1.med Abu The.lab ~"'1.d ~ :Lss Seed :·.:ohc""'~med Quaid. 

They hn.ve bec:n tr~.inec:. for t:;c fi: .. .ct ate:;:.~ of .r;1of,crn r.icthod.r; 

in f oocl t 1.).Gtinc, lr:.bor.-:.tor:~· CJ1c.i;;!::is o.r:d. :'!UC.li. t;.: control :.:.s 

f ollO\"iS: 

v!e:i.5:-linc on cluct::onic, c.r~.:;.lyticr-.l 2.116. ::ic:::-o hn.l·:'.nces, 

vo.cuu.r;1 tcchnics f o.'' oven <lr;,·in;_; e.nd. quid: f il tcd.nc, 

S_!1eCif ic [Y-:~V2. t~· d:;terminr-•.tion, 

rcfrnctivo index ccasure~ent, 

micrabiolor;:· b::-ot:-i. pre:-::a.rcition f ;->o:.: locc.l r.1c.. t(~:ri~l.G. 
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of ti1c lc.bo:-~tory fo:- th·~ food tests m~mtioned. in Ghei.ptcr 

9. J~s ::.. result of this p:·eliminc.r;;' tl·;-:ininJ.:;: the cou.n t·~r-

parts were able to preps ire ::ti th sane hel -o their ;·1o:~}:ing 

steps for the simole3t tests from the )rescriptions of 

the AOAC !:ethocls Book, to collect the equiprr:e:nt o.nd cher.:icals 

:needed for "':"he test end to perform t~1e tests bG.scc'. on P..ctive 

consul t=.tions ;';i t:l the ezpert. 

controlled. the c..vL:.ilabili t~.-

?reviouslv the cxncrt 
' -

of the equi::;::ne:nt .r •. nd cher:ica.ls 

and proposed such kind of tests for Ehich t~!.e tools were 

c.v&il!:.bls i!l the labor:ltor:~. 

This short int~oductory tra:ning is not det~led enough for 

the successful future ac.1,;ivi ty of th~ laboratory. A det::.iled 

s .. stemt".tic trf:ininc /see Ch~pter 4. Section J. I to get ~t 

such a level as sone la.bor~tories of the private companies 

;·;ork in the countr;y. The pra.ctice.l mm·:led.:;e of food 

qua.li t;y inspectors ce..~1 be not below the level cf the 

cont~olled factoriea. 

The labor~tory practices collected during the training courses 

can give importc.nt help to the standardizetion work, too • 
.And fror.1 the other side, the sta.."1.dards have their strength 

only if their e.pplica.tion v1ill be cont ..... olled b? the laboratory 

staff, ta.king the necessc:.r;;· measurments. 

A detailed training ia also needed for orcanoleptic tests, 

bece:.use of the t:'"st:; cheracters which are ver:; inportc..."'lt 

for the consume::-s. 

For training ~u~posec a~e to be acqirce the cho~icals listed 

in .l·.nne::-: ~:o. 7. T!":cse c~1emicnls a.re proposed to order in 

oepc.rr~te bottle::., for th·~ lc.:-ger a.m0unt of c!H~rnicr_ls to be 

used for teat parposes after the t~einins ~cr~od, s~ould not 

be cont~.n~in2.tod C.U}'inc the trainiric exercises. 

lfter succc~cful finis~in~ t~c traininG couroas.nt lenat ~ 

ft<ll ~rc:.1, lc.bo::-a.to:\ p:--ecticc of tl:e ~te:.ff .-1111 oe needed. 

ocfor,-:: t::~~:: cnn t;;}:c obli.-:r.tor:/ cont:::-ol over t!·:~ .... ··oduccrc-- ._, - r- ..,. 
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~: .. i v~tc f~.ctor:.- 1.r:bo:-c.to:-iec. 

-r:=ersonnel :for 

so~e nutri~nt content tests, 

if tl:.e chc:::icc_l!:j c.riC. !_:l:.:.~~':;Qre c:-<lcred e~.rlier, tocct!-1e:- -:;!i th 

tl1e equ.:Lp:::e~t li.Dtetl in fo .. nne:-: 1so. 3. ~~~d. t~~~c cl::er:;icc-.18 

li;:;tcd in J.r::::~e::es ::os. 2. 7 
I • !.f ter tl1i~ 

period the 1::-."bcratory c221 e..ct c.s ::. consul tint; lc:.borc~tory 

to serve food i~dustr~ by 

to estc~blish thenscl v-es ei the1~ bce::::.v.zc of their sr.:::11 

size or ·oecc.us~ of z;10rc:.:;c of quc..lifieC. personnel 2.:nd 

ft::.cilities. 

te.stinG of 

in respect 
c!1 1~:~·~i cc.l 

of their 

,.. ,. ... ,..: 
\....:. .. , .... 

nut:-i tionc:l ~::'o:-i:~rtL~~. 

:;:icro biolo{;:i. cc.l co::,1 :Lt::. on:~ 

l1clpil1C o~ thP loc~.l ffi['l.:1.u.f:·ctu.:!."'.-~r8 to orG~1..?"!i~.:

:.n~.1.l::t;t:..~.l q11:-;.li t~ ... cont· ol '! 

flow chects of foo:: :::,>oiL .. :-;:: o:~ ~::c:.:obiolo;_--;icr.o.l 

con t'.l::;i.nc ti on , 
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- ~li:! l!'irll: tc m:' into.in ov:'.:r c~ lon.c n•:?z-ioc cf ti;:1e 

t:-1e iC.e!!ti t,,.- ~nc.. [';.CC~ptabili t:.· of their n:'ocluc ts. 

After one :·-~a succt::ssful pr1;.ctice, the h:bo:r __ to!'~;- cmi be 

used fo::'.:': 

- controllinc food p:-ocessors to oeet their legal obligat~ons, 
to .se:-vs the popul[:.tion of the: country 

o~· regule.r food. cont:-ol scrYicc. 

:::.nd :.s r::ec...."ls of classifyin13 foods to v:.:.:rious groups of 

cond.i tion>J LJl<i ch:.::.r~cter:i_stics th~t experienc·~ ['.!'ld 

o:· U]{;rc:..d.ing food qu~.li t~· through food st:mdards e.nd. 

co~t~ollinc their application, 

- b~: ,p:·ovid.ins expertise to develo9 food stE.!lC..o.rC.s, 

regulQte food ~dditives ~~d. ent~blisn toler821ces, 

- b:., cor1trollini.:,: food. acts regul:-dion::;, Xld. 

t:: ~:elpinf; to !:.void se:riotrn c2~uses of food s:poil<:"-:.f;C or 

microbiolocic~l contr..win~tion. 

Main objectives of the proposed new project in Chapter 4-~ 
Sect:Lon lo [;;J'e th~ utilizc:.tion of the existing f c.cili ties 

of the fooc testing and quality control l~boretory with 

sufficient efficiency cfter acquirinc so~e additionnl f~cilitie~ 
;;:.lid know-hor; b:' expert services. 



:SXJJ~.?LSS FOR sor.-.~~ JASIC FOOD T.iSTS' 

POR TES :-:QUIP!!ENT ani: CH.ir!.ICJ,LS 

~vailable in the Laboratory or 
are to be acouired. 

Remarks: 1. The reference numbers of the tests c.re the 
:po.ra.crc.ph nu..01bers in ::he Oifici~l I::ethods of 
.~"lalysis of the Association of Official Ane.lyticel 
Chemists, Twelfth 3dition, 1975~ AOAC, ~'la.shington, 
USA. 

MILK 

2. ':'he ite.r.Js underlined are to bf: :::..cquired, the other 
items c:.re available in the Laboratory. 

16.019 Sample Collection 

250 ml air tight bottles, refrigerator, heat isolEting 

16.020 Srunple Preparation 
boxes. 

Cooled water beth with refrigerator, 
16.021 Specific Gravity 

Pycnometer, or hydrometers, analytical bale.nee, cooled 
water bath with refrigerator. 

16.023 Acidity 

!1:ea.surine cylinder, erlenmeyer fl~.sk, buns en burner or 
hot plate, maGTietic stirrer, oven, o.15 mm sieve, anal. 
balance, pH meter~ co2-Hrotection tube, phenolphthalein 
/le.ter phthln/, NaOH, KHphthe.late. 

16.032 Total Solids 

Anal. belance, flat bottom dish, steam ·oath er hot r:,lo.te, 
oven, drying tower, deGiccator. 

16.055 Pat, caution, see 51.oll, 51.o.39, 51.o54, 51.o7J. 
Anal. bala.~ce, stes.rn bath, fume hood, oven, fat e~:traction 
~, mr4oH, c.lcohol, eth~r, "Oet.ether. 

16.o84 fdded ~ater 

Refractometer, r.ieasu:-ing cylinder, ?oo nl be~1:er, \•:etch 
glass, water bath. funnel, filtor pnncr, cooled wetcr 
1'ath r:ith r-:-:frigercto:~, pipet, furnace, crucibles, acetic 
acid. 
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16.oJ6 r . . .. :ro~e:i.n! cs.ution, 
· 1 b··1-~.,.., - .. J.'"'lc.'--"hl c.·;,,.~s+i·on .P.~c-'.-"' .::na.. G.~.c-;::, ; .. t..: ~·- --F1'-' t... -~·: ... u.:.;...:>-: distiller, 
me~.s. c:~clinder, fume hood! ~g, K2so4 : E2so~P Ha.2~2Q3 , 

:·!aOH, methyl red indicator, bunsen burner or hot 

plnte, boiling chins, Zinc sr~.nules, S powder, Jo% 

E202. 
16. 052 1£=~ct.ose 

Polarimeter, volumetric ilEsks. fu..."'lllal, filter naner, 
HNO.,, H~, phcsphotu..--igstenic c....;id • 

.) 5 

26.034 Afle.to~in in milk, see c.t 26._84. 

46. 008 Sc:.ni tc.r;,· control of Itllk, see at .+6. 008. 

ICE CREA.I:I, C-.20CO:iJ:..T3 DR.TI~K, r;:II..K F07.'D:::.~ 

16.037 Protein 

Colorimeter or spectrophotometer, 3-5 ml svrin~e, anal. 
balP.nce, 5o ml pipet, water bath, thermometer~ 
0 1 ,.. · 1 ... --- po •· -o t · r?.nge c:. or eou::. ve. c1... !-.>:,... "~ • rt ..,.i:' ~4 , ace 2c 

- .. c: 't .. - .)-

/1 at er EOAc/, nronionic acid, oxalic ecid. 

16.127 Sample Preparation 
She.king mo.dine, water . ...... 

OC:i 1..n. 

16.lJJ Total Solids, see 16.oJ2. 
16.138 Fat, see 16.055. 

Y.HLK PO;'m:m 

16-174 i..oisture 

acid 

::-;:ound flat bottom dic!'le2 ·;:i trt cove:-, vacutm oven, 
2.J1ul. be.le.nee w 

16.176 ?rotein, see 16.0)6. 
16 .182 i'at 

Stcar.1 bath, and s~e r:t 16.055. 

BUTTi:R 

16. JB6 Sllr.1plin5 , Sa:npl·~ ~:rep~rn. tio::: 
Sc.mnle containerG ~ '::ate!" be:. th, G!!~· .. 1-:inr: rnP.chine. 

16 .187 r.:oi!:iture 

.AnnJ .• bc.l<.:.ncc, oven, flat bottom dishes ·:,·ith cover. 



16.189 Fc..t 
Extr~ction funnel~ steam bn.th, anal. b~lance, ~:-len-

I:!e:rer flask, ether, fire e~·:tinf".1.l:i.shEr. 

16.195 Acid V~lue of Pet 
nuret, anal. bal~,ce, even, fUIL~el, filter naner, 

erlenmeyer flasi:, alcohol, ether, phthl:n, KO::L 

16.196 ~efractive Index of Fat 
!~efra.ctometer~ w:-~tcr b;:.th, oven, hot funnel, filter 

pcner, nrecision wnter bath circulntor, 

BUTT::C.'R, re.::; - CI!E.AL 

16.192 Vegetable ?ats in Butterfat 
28.o73 :·~eltinG point npparatus, r.:-lass microfilter, beakers, 

r:c.tch elasses, hot plate, me~s. cylinders, oven, buc"P.ne:' 
fwmel, ~icro buchner furi-~el, refri~erator, seuarator 
.&." ., • i·o·· , , 1 , · · · · iUnnei, nicroscope, ~ h, a~cono , aig.i~onin, ether: 

ccetic UL~ydride. 

cmmJtrSED I:ILK, Total Solids 

16.16) Vacuum oven, anal. bclCTlce, pipet, flEt bottom dish 

:·;i th co-ver, hot plate, thermometer. 

CHEES3 

16.216 S£.mple Prepero.tion 
Pood chonner, blender, refriGerator. 

16.217 ~oisture 

?l~.t botto~:i dish, hot plate, thermor:ieter, V"e.cuur.1 oven, 

nir dryine colur.m, desiccator, anal. oclQnce. 

16.224 ~ot~l Chlo~ides 

3u~et, erlcn~eye~ flc.s~, pi~et~ ~ot plate, volu~ctric 
_,,, · ·ro ·- ~ ···,-.err ~· 1 .:..L-~:Jl·:, f,f'.!.< ~· !:.r.:nvA, ~' ..:.•e f:.. um, _, --..,. 

16.230 Fc.t 
:-·nt e:;;~raction fl::i.:-:l:, ~tenm br~ th, benker, 

~; 0'; ~rel .-,1co1'0l c+'ne .... -.ctr i-otJi"'r ;·; .. 4 •. ' l ' ,___ ... ' ~ ... .;.. , • j ~ • ~~ , - " • 
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16.252 Totrrl ~o:ids 

l''lat bottor: dish with cover, c.n~l. b<llL"lce, hot 

plate, ther;nometer, vacuu.11 oven, cL:sicc:::.tor. 

16.255 ?~t 

F~t extraction flP.sk, pipet, ru:e.l. bal:illce, ~·:c.ter bath, 

IC:-! .,OH, a.!:d see 16. 055. 
<:. 

14.oo} Eoisture 

:i?lat bottom dish :·:i th cover, v~cuur1 oven, desiccator, 
anal. balance. 

14.ooS Extract Soluble in Cold ~ater 

i.nal. balance, erlenmeyer flask, refriGeratcr, shakin5 

!:!a.chine, furn1el, filter naner, pi pet, hot plate, 
thermomete~, vacuum oven. 

14.006 Ash 

Furnace, crucibles, n.nel. bal~:.ncc, desiccator, CaO. 

14.o2o Crude l''iber 

Digestion flask wit•• condenser, e.nal. baleJlcc, 0ven, 
furnc.ce, beaker, meas. c:;linder, E

2
so 

4
. 

14.o22 pH 

pH meter, shaker, water b~th, erlenme:.re:r flask. 

14.ol9 Fat 
See 14.lol 

44.162 Uric Acid in Flour 

See 44.162 

:~!C3, 2Y:~, C0::1iJ, 0.rl.TS, 

14.o58 : .. oisturc, see 1.(.003 
14.o59 
14.060 

.:\.s!l, see J_ • • 006 

Crude ?i~~r, sec l~.o2o 

26.0)8 .t.flc::: 1 :-:ins in Corn, !Jee 2G.0J[) 

44 .14 9 !.nir.lc.l t:rinc in Grain, see 44. i4 9. 

S0.:.1LJJ;.s 

26.065 ;._flato~:ins in ~)o;;. bean, aee :'.6.065. 
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Sta!' ch 
?olari~eter ~ wash bottles, grinder, -~H!uke!'s, ~J.el. 

balfu~ce! spatula! test tube, test tube brush, lo ml 

f;rc:.dur:.ted. cylirnier, asDirator connection, filter 
flask, funnel, vacutE:~ pur::p ·;:ith tubing, hot ple.te, 
kohlrausch fl~sk /loo ml/, erleni!reyer flask. 

14.o83 Tatel Solids, see 14.oo3 

14.lol Fat 
?~t e~~r~ction aooaratus, beaker, 2, lo ml pipets, 
~'later be.th, mee .. s. cylinder, distiller, cent:-ifuge, 
filter paper, steam bath, funnel, oven, anal. balance, 

alcohel, ether, net. ether. 

14.lo3 Crude Fiber, see 14.o2o. 

14.lo4 Sucrose /Sugar/ 
~ol~rimeter, vol. flasks, meas. cylinder, water oath, 

furill~l, centrifuge, pipets, steam bath, funnel, filter 
naper, pH meter, beaker, atomic ~bsorption spectro

~)hotcr;;eter, hot plate, watch gl2.sses, goo ch filter, 

erlenme:re:- flask, buret, alcohol~ J:b/OAc/ 2 , I-fa2co3, 
!ICl~ CuSO.~, elk. t::irtratet ENO ... , Er, IfaO.Ac, KJ, 

~ . ··.:> -
n a~~~Q3 , xscr.; • 

.;.... ,_ 
14.loS pH, see 14.o22. 

14.loo Protein, see 16.0)6. 
Sporicid~l test for bRct~riB 

lL.11) Solids, sec 14.ooJ. 
14.114 Ash, see 14.006. 

14.115 ?rotein, see lL.oJ6. 
14.118 Crude ii~0r, see 14.o2o. 

14.11~ :Jucr:rs, see 14.lo4. 

14.116 Fat, see 14.lol. 

14.l~o 

of detc~ior~tio~ of locfs, 
see : .icrobioloG:· l. 



.---------------------- -- -- ----

14 .125 Total Solids & :.:oisture 
F'ood 6filldcr, sieve E'..nd as in 14. oo 3. 

14.127 & • 
~-.sn, see l'~. 006. 

14.129 Chlorides 
~uret, funnel, filter naner, hot pl~tc, 0occh filter, 
oven, desicc~.tor: cnal. ba.l['Jlce, ~:7·mn Ag!iOn ?...nd r:.s 

..) .) 

at 14.006. 

14.136 pH, see 14.o22. 

14.134 Protein, see 16.0)6. 

2o.oo9 f.ntioy.id~nts 

Gas chror!;atogrc.ph, food. grinder, sieve, nreD. chrome.to. 

column, Florisil or equivalent: -oetr.ethsr: fine r:lc.ss 

wool, anal balance, !amninr rod, cs2 , butvlated 

h;rd:!'oxya."lisole, butyla.ted hydrozytoluene, di-butvleted 
t,.-A,..cv·•.-,.,..,1· "Ole ni· ... ,..o,.,.en 
•-.t'-~- ·-.' ......... .... ... ' 1.- ''. ' 

44.o59 Li&~t Filth 

Lbiol8 
::;01019 
: .. biollc 

';;ildr,1an trar> fla.sk, :tCilborn separc.to:r, el. b~lc-nc8, 

1. 5 L ben.ker, hot pln.te, thermometer, sieve, HCl, 

isonro~anol, ~ot nlcte megnetic stirrer, ~ineral oil, 

rubber nolice::Fn. 

Sa."'1.i te:.ry cont:-ol~ see :.;icrobioloc;y 8. 
'. , - (".; ieast3, see ~-. .ic:r-o-oiology () 
! .0...1..ClS ... 
Col.iforms, see I::icrobioloey lo. 

15.oll Lacs on Drying 

Vo.cuu..'11 ov~n, dc:::;iccc.to:-, r..i1al, bc.lLl'!cl:, .::;as '.':o.zh..; nr: 
bottlG ri ,...,,-: nr·· ,::_i;,;:-t ··:i th licl. 
--7 -~--~,/-.ls.;;,;•~· .... ·~.;;;_;~_;.;;;._;,.~ 

15.ol2 Soluble Solids 
Coffee crinder, o.G mm sieve, erlonmayer flask, claca 
stirring ::.,od, meFts. c:rlind~r, hot plP..tR, ov~n, funnel, 
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15.o)l '.:.'otl?.l Acid.it~; 

Grinder, o. 6 r.l!':t sie1re: e:rl~nmc::~r flas~-~c, funnel, 

filter uc.uer: E>ipet, burct: ~.- • f"I::: 
-t.-..v ... :-

15.o25 Cc.ffein: see 15.o49. 

TEA 

15.o35 ?,_oisture 

1 ;:: "l' __ :. c_,o 

V ~cuum oven, a.71.c..lyticul be.lane~, coYered Al dish, 

d.esiccato~. 

:iic.ter extract 

Oven, vol. fle.sk, r::eas. cylind<~l,, cornierrsor tube~ 

evc:.ncJ:>e.tion ves::;el, hot !)late, therr.'.!omet.-::-, e...-ic.l. 

be.lance. 

15.o49 C~ffein 

3?ect:-opnotometer, gas ch:!.,omc.. tccra.ph, blender! sieves, 

n.n=.l. bo.ln.nce, beaker, hot plate~ the_·momcter, vol. 
f l"$'" :.::.~ 0'' C""'"'e1"r. r:-:;Cl 

-C:. ·~, -·~-4 •• , c....LJ.. .1, ~3' pentobarbitul. 

NOi'L.LCOEOLIC 3EV-1U.G::.:.:s & COIICEhT?J~T~S 

12.oo2 Specific gravity 

?•.ccnomc ter, \'in. ter bu th, nYcnorr:e ter fun!'!e 1 , anr:.l. 

balance. 

12.oo4 Totul ~olids 

12.oo5 

o.425 und o.25 r:im sieves, forced 

furnc..ce, drvinr-: dish v:i th cover, dc.siccc.tor, r:.n:-:..1. 

bala_~cc, ~ot plcte, v~cuum oven. 

I'olc.rimeter, vol. fle.sk!:l, :f."un-".e:l, filter :;c-:.n.:::r, w::tch 

.,. ,. '"' I h d ' .:..:a ... l;v-., an . .....- .1, 
-.·-.) u 

He.Cl, HCJ.. ;.;ee J6.o26 a ~md c • 

12.olG Tot~l ~cidity 

1 ~o -0•0~·•-> co~ ?ressure in the Jottl~ ,_ 
I'ie!"Ci!1[ c..ppF:.!"'c. tuc;. 

l'.'.'.o2J 3sters 
""t . . t · 11 f1 b t . . y• ...... 1 •. <"() v eal!1 cuo 1 er, r•? _u::, urP , .. au... r;:11.n r::., ;1

2
.,, 6.. 
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9.oo2 Color 
Cclorir!leter, 

{.;£..rbohydrates 
Spect!'ophotoraeter, ~mter be.th, ~>ipet, distiller, 
nhenol, H2so4. 

Caff ein in Cola 
Solvent heavier extractor, J..llihn condenser, stand, 

versatile cl~mn, hot plate, 250 ml rb fl~sk 24/40 cs, 
rubber tubing, beakers, fritted glaas filter funnel, 

vacuum test tube! filtering flr-tsk, wash bottles, pipets ! 
meus. cyl:L:n.dcrs, nolicerna.."l, berzeli-;.:.s bcc.i~er: el. 

bnl::!nce, vol. flasks, nivet bulb, sp&ctrophotometer. 
12.oo3 AlcohoJ. 

Gas chromatograph, as at 19.125. 

Ebiol6 Se.ni t:::.r:.- Control, see r.licrobiolot;y 6. 
Lbiol T I .oles (..: Yeasts, see ~icrobiolo~~ 7. 

EGGS t;; 3GG Pi:ODUCTS 

46. 012 ~,~icrobiolot;ical Co;:ite.mination, 

46. 008 Li vi:ng ::ic1 .. oorcc.nis!ils, 
46.oo9 Coliforms, 

46. oll Contamination by 1-'ungi 

18.019 Total Solids 

see 46.012. 

see 46.008. 
see 1!6.009. 

see 46.oll. 

Oven, _goo ch funnel, asbestos, £.J.1nl. bc.le-"1ce, de~icca tor, 
flat botto~ dizh with cover. 

18.022 Total ~it:ocen /Protein/ see 16.036. 

lH. o Jl S:.:.l t 

:Juret, hot 9latc, mea3, cyli.nd.Ar, Ar:T·;o
3

, El-~o3 , 

25.080 l.iec.d 

•.• ,.. l'"'O I 
~4'~1J. 2· 

.'. tor.-:ic n.b!;O:>_!)tion 0 '.;;.:c t:;·o~::10 lo1.1etnr, cruci.blr;:;, el. 
b:~l~.nc:~, oven, fu:-::~~C(~, ci.e:.d.ccntor, i10t plc~-tc, vol. 

f-1r>.r.: •..• ·, ''''C ·:r•1 .,, ... ,.,,.... .... ·c ..., ... ;r.,...0r ·~'uchne1, 1·urn~inll-
~- J,.. J' _,v '···'-~-·"'-"-'- ul...1. -"- '-J • ··~•., 

·;:·b i··o I .·'·',S 1"='.!'"".~n+ ,-·, .., ... ,.."., ... -JJ··~.-~. T-:; r.-..: ~:"10 - , .. J 2: .. "-':- v ll-'-'"'""-""' "" •. , .. ,_ ·••·4V••, ~4' 
Lc.,).QJ, I.;u ornnce, ;:::7, vol fla01·:, !lipctr: . .. 
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18.046 Volatile ~~tty Acids 

9~petc, vul. fl~~~~, blende~, ~eat cl1cnuer, sieve, 

crlenmeye.:, .flc.::'-~s, funnel, filte:· Da-c~r. nhosohr.tung-

stic ucid, E2 so 
4

, conc;o red naucr, HaOH, !}h thln, 
rotF...ry evi:;.porc.tor, ·n~cuuE bottle, vucUtuil pum?, air 

blo\"1er, zte:::.r:: br:th, spc-.tul.a, scre~·1 C?-YJ vial, acetone, 

d.ichloroacetic acid, nethvl heotvl l:etone, f orrnic 

~cid, HOAc, nrouionic acid! butyric acid. 

18.08) Identific~tion of Fish Species 

?olv~cr:::Jt' .. mide gel electr0Dho1esis eouip2ent, acrylarn~de, 

H,H'-meth;:lenebisncr;vlami<ie, 2-Ci.rnino-?-hyd:-oxynethyl-
1,3-nropanediol, H ,E ,H' ,r·r '-tetrameth:rleth;tle:nedia.111ine, 

l[S4nersulf~te! riboflavin, glycine, c:.niline bla~k, 

HCl, pH mctar, refriGerator, EOAc, b~omonhenol bluet 
2o ml syringe, dronner, blender, ce!1trifuge, furmel, 

filter peper! b~o~rn re~gent bottles. 

Adul teratio:r.. ~-1 .Processed :Pish 

As at 18.08), and sucrose, coomassie blue, sulfoselvcic 
acid. 

44.o98c Meld in Tomato Sauce Pa.eking !.:ert:ium on Fish, see 44.o98c. 

DRIED FRUITS 

22. olJ Lioistu.re 
Food chonpcr, vacuum oven, metal dish vii th cove:-, e.na.l. 
bala...~ce, desiccator. 

];;biol6 Se.ni t.ary Control, see, I.:icrob:icil.ogy 6. 

Icbiol 7 I.:olds [r. Yeasts, see tic:-obioloGY 7. 

22.ol8 Totcl Solids 

Vc.cuu.-n oven, a.i1[.l. b2..lc:r.ce, desiccr:.tor, flr:.t bottom 

dish r.·i ::h cover. -
22.o2o ~atcr In3oluble Solid3 

Flnt ~ottom Al dich ~ith cove~, f'unn°l filt·.~· ""'- .... ~ ' ~· ..... 
!'lot plate, ovon, mrnl. bali:.:.'le:~e, bee.l:crs. 
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22.o24 Soluble Solid~ 

Refractometer 
26.016 Aflstoxins in Pea.nuts, see 20.016. 

FRUIT JUIC3S, JELLIES <.: SIRUPS 

22.019 Total Solids 
• '"'1 •• ·---

1,;V.Ll.UllH, 

dryinr; dish, wo.ter buth, 2I, beaker, o.425 a.'1.d o.25 rr.m 

sieves, hot plate, furn~ce, quetz sand. 

22.o61 Titre.table Acidity 
3uret, ph meter, bea.ker3, r.mgnetic stirrer, HaOH. 

22.o96 Sucrose /Sugar/ 
~olerimeter, see 12.oo5. 

22.o95 Carbohydr~tes in J~ices 
Gas chromatograph, yipets, centrifuge, porcelain dish, 
stea.In bath, ?b/OAc/?, alcohol, ?yrid.ine, r-lass wool, 

~ . 
funnel, ~efrigerator, vials with teflon lined cans, 
silicar,el, incubator, trimethylchlorosilane, hexa
methyldisilaza.ne. 

22.lol zssential Oils 

Oil separator trap, £l~ss beads, 2L rb flask,gs, 
condenser, 

Vitamin C in Pruit Juice 
Buret, pH meter, erlen.~eyer flas~s, glacial RPO} oellets, 
shaker, mortar with pestle, HOAc, vol. flasks, ftlllnel, 
filter ocper, refrigerator, escorbic acid, 2,6-dichloro
indonhenol,sodium sa.lt, desiccator, Dode. lime, Ne.Eco

3
, 

amber gl~ss ren5ent bottle. 

Lbiol6. Sani tar:,: Cont:-ol ~ see Licrobiology G. 

i .. :biol 7 :.:olds 2:. Yeasts, see Licrobiolo,sy 7. 

LiEATS' CJ.J:.;:::.;n 1.3}.TS (: SJdJSAG:.::s 

24. 002 : .• oi.sturc 

·vc..cuu:,i ov.:m, r:~r~t r.-:r.'i?ldcr~ dr;_rinr: dh:hes~ desiccntor, 

r.nnl. balance:, 
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24.oo4 -~dded :"later i:i ~~usace, see at 24.o24. 

24.o24 Nitroeen /P:-otein/, see at 16.oJ6. 

24.oo7 Salt 
Buret, erlcnmeyer flE.sk, hot plate, el. balance, 
AgN0

3
, Hl4C

3
, l~mo4 , ether, and as ut 18.oJl. 

24.oJS Nitrits 

Colorimeter, hot plate, fw1nel, filter nancr, vacuum 
oven, vol. fle.slrn, blender, beakers, gl~ss :rod, 
watel" bath, sulfanilic acid, EOAc, alnha-nanhtylamine, 

~J' Ha.Cl, NeJ:02 , HgC12 • 

24.o44 Added Flour in Seusage or Chopped hleat 
El. balance, hot ple.te, vol. flask,,iod, KJ. 

24.o45 Soybec.n Flour in Sa.usage or Chopped ~~:eat 

El. bala~ce, beaker, hot plate, meas. cylinder, centrifuge, 
microscope, alcohol, KOH, RCl. 

Ii:biol2 Sanitary Control, see ~icrobiology 2. 

I.ibiolJ Sanitary Control of Chopped Meat, see !:licrobiology 3 • 

. l'Zbiol4 Living ~.iicroorganisms, see Llicrobiology 4. 

!Ebiol5 Coli::orms, see Llicrobiology 5. 

44.o98b L;old in Tome.to Suuce in Canned I.ieat, r:ee !·.Iicrobiology· 

44.c98b. 

NATURIJ. POISONS 

26.oJS Aflato;.:ins in Corn 
TLC equipment, grinder, 1.4 a.."ld o.5 m.'il sieves, el. 
'h,..1 ~nc"- r;OO ,..,"! ,..,,. e,..l ..,·"''""'r·"'"er I"1 ns'.r sna~'er f1" l..:..e'!" Uc--•:.,u. \;;: ' #. !.~..:.. (· 1 •J - t..:.!.-L•1·- ·' -c;.;;.. •• 7 ...... .:-. ' L. - ... 

nc.ncr, funnel, lJiJ sncctrophotometer, CHCl-, a.fl.a-
. -j -

toxi:r 31~2.s...Q1.J G2 st:~.nda.i-·ds, benzene, C-n ~, 
'F I"! 0 • • C"'Q • 1 • 1 .._ . h • t• ; .. ,.,.,r ..... r.' h?D ·,, si 1ca c;e , nce1.onc, a.ru ya. c ner, 

,::. ~." ( ...... 't --·------

alcohol, c-.:.11al. r;1ocr-obala.'Ylce, oven, lo, 200 ul 
• ' ~ f' • .. T~r 1 •.. , b b • syrine;ea, .:· . .L O:.!..!., Jv c..'Tip, u 1 e sor ine 

1,,,. f'.,..i '·e-:,o. to,... - '-' .,_ .._ !a - L .,_ • 

26.016 l'~flatoxin:J in Pe2 ... 11uts, see 26.oJG. 

26.065 i.fla.to:-:ins in So~·bec-ns, see 26.oJO. 
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26. 084 Af lc_ to:-in in l.':ilk 

TLC equipIJent, blcnC.er, coarse f:-ittcd r.le.s::; buchner 
ftumel, vc.cuum flask, 1 L senara.tor: 1 L rb flask, 

cent1'ifuge, i1ot plate, via.ls, lo ul syrinr;es, t:eOE, 

NaCl, hexw.c, CHC1
3

, Ha .... so
4

, isoDronanol, e.cetone, - -,:.-

afle.toxin i'..11 stru1de.rd and as at 26.0)8. 

OILS & FATS 

28.oo2 Eoisture & Volatile katter 

Al noisture dish, vacuum oven, ansl. bale!.£~ce, desiccator. 

28.oo} Specific Gravity 
Pycnometer, hot plate, water bath, anal. bnla~ce, H 2sc~ Ha2Cr 2Q

7
, alcohol, ether. · ' 

28.006 Index of Refraction 

:?:efractometer, water bath. 

28. 009 1:1el ting Point 

}.,~el ting point mete::.'. 

28.ol8 Degree of Saturation 

3urct, 21 beaker, hot plate, cl. balG.ncc, anal. bcl~.aice, 

oven, 500 ml F.S flask, pipets, iod, HO.Ac, K2cr2o7 , 
n2so4 , bromine, na2,22Q3' KJ, starch, CHC13• 

28.o22 P.e.ncidity 
Buret, 500 ml gs flask, 2 1 beaker, hot plate, a.'1al. 

balance, oven, mohr ni net, meas. cylinder, funrn~l, 

~·lt . ••QA fY'Jf"ll u C: 0 .. , C 0 t· '"'0 
J.1 er na.per, !i :•C, ~3, ~2~2-J' £!.§:212-7' r~2.:> 4' 
v.c 0 ..... 'h ··2 r 2 7' s"ta...:.. c .. _. 

28. 025 Sc.ponificc. ti on i·!umber 

3uret, re flu:: distiller, thermometer, 1~1 foil, E.E, 

pottles, refrir:erator, mortar i;1:.th pestles, funnel, 

.filter caner, erle:nmc~rer flasks, p!f ncte:.-, ~'1z,,l. 

. 1 . t . . oa e..'1cc, p:i..pc s, e.i::· conc.cnf'.;er, c.lcohol, Ko;:, Cc.O, 

--,.,1 ht• 1 ·- o·- i--i'C :; O rt,,, , p. n n, l·;c. ::, .... 8 .• , 1.· ., ' 
28.029 Fre F"o.tt~: Aciclo in C::-ud.e .~; ~:efincd Oil::; 

Burct, '1.!lF~l • br:.12...'1CC, mca::;. 

cylinder, water bath, e.lcohol, p::1t~1ln, liao:::. 

28. 065 r.:ethyl Esters of 1-'o.tt:,.- J.cid:-5 

Gas ch!'or:iatoc::-a:;h, :r·efe::-ence 1::i:.:tv.re~. 
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!~crosco9e, beckers, hot ~lete, 125 rnl sen~rcto:::-, 

r:!e~s. c::linder, alcohol, rm:-:, ether. 

28.086 Animal :F'uts in Vegetable ~"'ats ,-: Oils 

TLC equipnent lcit, long wa.v~ UV lig.'l-it, E.11~1. b~lance, 

crlcn!'!!e:1er fla:Jks, mei::.s. cylind.P.r. hot plate, reflux 

~i~ cc~denser> ~50 ml r.~~n~~tors~ be~kers, y~_als, 

ste~..m bath, oven, lo ml vol. flask, spatul~, funnel, 

filter '!)t=.~er, alcohol, 1(0::, ether, '1C:t.ether, beta-

.::=<.:. loS· Identification of Sese.m(:; Cil 

~"urfura.l, e.lco!lol: iiCl , 
, . . 

me::.s. c: . .Llna.er, test tube. 

26.108 ~ineral Oils in ?ets 

::~eflux boiler, l ml ni "?'.?ct 1 :sens. cylindc-r, erlen.?Jcye2.' flas~·=, 

c_lcohol, K01-1. 

20.121 Synthetic Colors 

'l. ~ _.,o.oc? 

500 ml se·:)a::-a.tors, meas. c:~li:nder, 2 L gs bottl~s, 2 L 

becJ;:er, filter "O[".Der, Dei:. et;.F.r, ROAc, RCl, E2so 
4

, 

alcohol. 

?,.oisture 

l..cisture di.stillatj_on u~na:::-e:.tus, licbi0 condenser, 

250 ml rb r;s fl~\s}:, anc.l. bc..lc..nce, 

~-:OH, toluene, hot -:Jlate. 

u '"'O .:2;::> , • I' . 
. !" 

Jo.006 Ash 
~urne:.cc, f!.PiCc r:r:nc.cr, 1 :.i.":1 sieve, SI'Oon, flt-.t bettor; 
ai.·r.:h, u·e~-J.·ccr-tor, ,,,,,.,, ·o.,;,,,....~r-. ....... -;,v,.:; T."r-/ClO I 
- _... -- - ~-'-""-• ....... l...;.J..a.\,,_, <.-J.J,,,;. •• "-'••··-I 4 2· 

Jo.olJ ~lcohol ~~tract 

!il tc~· hot 
~lc..tc, thcr~ometcr~ Qlco~ol. 

Jo.o2o Volatile Cils 

.::>~. l 
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]o. 022 Specific Gr~.v:. t:r of ·,.0ol~tile Oil 

;o. c2c l-:: 2.C.. 006. 

}o.o23 ~::efrc..--:...cto~~tcr ~-:i.nd :--:.s i11 Jo.o2o C::. ?tJ.006. 

Jo.o28 Li.crosco:;iic .::;vclue.tion 

r .. icrosco::'e, S~icc r::::-inder ! :nortar :;;it'!: ?CStle, sieve 

t .., - • 1 1 " ' T•J sc , .S.l.l.ae G asses, cover g_2.:;ses, 1:.2.£, ;'c , KOii, 

,..~," .... ~1 l1orr1~::-;+~ ~~J. ~l'.~r.~"!'Ol. ~~c;10 __ l{i·rO"". ZnCl...._. 
-·· .... -- ..... _ --,, -- -- - - ;r 11 ~ --;; • .) • ---.:.. 

sudc...TJ. I'i, ether, ~et. ether! alcchol, ~~G, Fe Cl 3 , 
HOAc, 

!i-4 .115 Gross Con tamin~ ti on, see ~-4 .115. 

)o.o45 Total Solids 

Plastic jc.r, v~cu:..u: oven, S!>-9.tula, a.nc.l.bc~lcnce, 

covered fhit dish, desiccator, !'lot plc.tc, 

;o.o46 ~:educins Suga.rs 3efore Inversion 

i.nc,.l.bal~ .. 1ce, clect:::onic br:.la"lce, cent2·ifuge, suction 

fla.s1:, \•:2te1~ pu.i9:!p, et~er r•:?mCV!~r, vol. flas1:s, 

norce1~;n ~ooc~ T"-.n~l ~ 0 ~1·c~nto~ t -<-- ,, --- _ ............ - ! ..... _~ -- - ' 

pipets, loo ml gs flask, hot plate, 

even, beakers, 

wr:.tch glass, 

vacuum pump, gas dryer, pet.ether: ~Po3 , filter naner, 

NaO:I, ohthln, CuSO., KNata.rtra.te, o.~bestos, HCl, 
- -4 

HNO~, alcohol, ether, sucrose. 
-· 

Jo.o47 Reducin& Sucars After Inversion 
As in )o.046 

Jo.o48 Sucrose /Suc~r/, as ~t 30.047. 

Jo.o49 Tot~l Aci~ity 

3urc:t, elnic.b<!lc.nc.:;-, c-rlenmeyer fln.~ks, ::a.OH, phthln. 
Total Fn.t 

}o.o52 ::oiormier ext::::-Q.ctor, o.nu.l."::>c..lr.nce, ~)i!ie-t, v:c.tcr be.th, 

fi::'e ·~~:tin;~l=~sl"lcr. 

Jo.o53 ~dcntificctio~ o~ Gi! /Vec0t~bl~: ~nim~!, ~utter/ 

see !,.-: • 1 .-:. : . 
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Jl.oo5 :Di~ture 

VacuUD ovGn, ~:mc.l.b~L..nce: fl~t ci.5s::: ·;::.1:~1 c0vcr, 

lrying touer, d~sicc~tor, 

)l.oll 3olids in j~iquid Sampl=s 

~~fractometer, sucrose. 

stir ·er, loo :ml 'l.0:r.1 r:s oottles, sucro~e, C:.:-y JPlJ/OJ..c/.,. 
c. 

2Fb0 .. fil t0r uc.Der •. alur:. '..E. OH. '""-Cl 1.:. . ~::·· 

)l.02·3 Sucrose 

Jl .112 :.:oist'.l.rc 

i'··~o 0JT~t- ........... +e '"'lur· ;:...; OI' "P,.('"; r.:, t--·~ n"''~c1· vu..., 'A' '"'"" ..::. .... ;.. .... c.., 7 C. ·"'' -·-~~ 1. u.:::..v.-,.., .;..J.. ·-.:. ...... ...: , 
-..;.i. - --- lt , t:. 

Irao::, sucrose, HCl, Ifo.OE, methylene blue, vol. flasks, 

erlcnmeyer flasks, pipets, boylinG chins, hot plate, 

buret. 

Jl .121 !·'ructose 
.f...s at Jl.o2). 

Jl.122 Glucose 
As ct Jl.119 and 31.121. 

Jl.144 Dieatatic activity 
Colori~eter, ~ia~tntic activit~ rcncto~, hot pl~tc~ 

stare::, 
, .... 
oo. "'n. 

Jl.o91 :~iatura, 

Jl. o9C ~)ucro~e 

see 31.oo). 

~-··r. ~ --••'-- ""'._ _ 

~·01 __ .... _ ..... __ .: __ " .. ··1:.. ....... "'.--"'."', "Ii ..... ; ·o,.. l"'""C" ··ol f-.J.. ..... ..-'·...- lo·"- ··-1i .. ., .. r·,. 
- ... - ........ _. ,.1 c..:. •• _, v -·- .... ~-.- .... , "'··-- '"·' •·"' 

bottl0~, funnal, ~ntch flas~, ITntor b~th~ 
::-:: 01·1· , .: +-~u" n'"-'')'-'r ·'·-C'l fi" lte.,.. n"'D'° ... ••· • 4 ' .L. .:.. "'" • .., ! v. ! ·- ' -~c:.. .• ? ' . . .-. ·- •., 
.:.,...,'.f . .,l,._n~" 
~""'.- \,.(A,,:Jt ... 
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. o5.cn::;.~.e::- :fc.t c-xt~£.ctc:·, ~:i~,l. b~.l~c~~: .fu.nn.el, filter 

l1!:.::or·! -·~: .... !lJ~i~ ::.lccl1ol, 2t!1e~, :J[·t.ct:-.:.0:'. 
~ 

J.lo2 Chloroph:;-11 

)2.oo2 

~olorirr:eter, mortar c~o pstl,~, wP-s!: bottles! blender, 

:::iill, L;c-.L:G
3

, qu~tz sc,.nri, ace1:on.:;-, funnel! filter t:•r-mcr! 

nuction fl~~k, vacuum reductor, vccuum pu~p, vol, 

:}-r,.. i ··1 "'C, - 'e; ,..'h .&. ;:.- 0 t 
- - '-"'-~ t: l .. -b" " - . -

3~.no4 ~ot~l Solid~ 

1f :"°.!.CUUr.i oven, flat ~,o+to'·· c.-:~ri ... -"t'-· co·~'".-. r SO c.ir v .. -·· ... ..., __ .. ..;.. -- ~ _..;. ' :..:.2-4 

[!.i!' dr-,"in~ column, boiling ·.w.tsr be.th, sand., 

fo::'cecl dr~ft d2--yinc oven, r:....-ic.l. bc..l~nce, desiccator. 

32. oll Specific Gravity of Corr.minuted. To::nC:.to ?2·oducts 

c~DillerY tube, vol. 

flas~~, w~ter b~th, anal.belc:nce, ce~t::-ifuge, ~cetone. 

32.oJo C~alic ~cid 

1~4.092 

,~,;. O'.k\c. 

·:-·· • o 3E~b 

44.o99 

I;.·~. loo 

"·,tor:;ic c.bsor~tion ~pectrc)hoto::::eter, electronic b~;,la..,_~-e, 

blender, pi pets, beakers, HCl, cc.nr~tlic alcohol, 

hot plate, vol.fla.s~:s: .funri·~l, filter nane:r, erlen-
meyer 

~iOAc, 

-. , . •.. o.:.a.G, 

:~ot, see :;..: • o9·~. 

: .. old ir. Tomato ~oup, 

; .. el~ i11 ·::or::Pto .:;,~.ltCe ' see ·~ : • oJ8b • 

~ .. cld.s in j•u2·eed :..:nf~:..nt :="ooC. ! S l"rl 
• -v 

:: e c '~ 4 . 1 o o . 
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5o r.:.l pipet, water bat~, beaker. 

44.113 Filth 

-.. . lr. 
;:.~Ol.O b 

3lect:onic bal~'l'lCi;:!, trav fla~k, hot plate, .nentc...:.:.e: 

...,i· c~'O<?COnP 2 ~~ '"m si· ~ve. &.. - - - - ' - • -~ \,.;: .t.. . -

S&"l.i tc.:-:· con tro 1 : see . . . . 1 . J.c~o:n.o oc;y 2. 

:::biol9 I-~olds C: \ee.sts: see ~.:icrobioloc:= 9. 

Lbiollo Coliform~, see ~icrobiclog~ lo. 

JJ.col Specific Gravity 

'"') ... _J • OOb 

!'ycnometer, ryvcnometer funnel: anc.l. be.l~ncc, 

pH 

?~I ne-:er, co2 absorber, l L gs recf-er..t bottle: thvmol, 

~<-Et~.rtrc?.te. !Tnhthale.te, 1Ji,,.P01., Ne-... )':ro,, vol.flask, 
• - ~ ·~ ' &-

oven' i;&.23 J! C7' il3EC03' Ire ..... CC"": - -..-- -.c.-.:> 

3J.oo9 Acidity 

3urct, pH meter, soda lirr.e n:-otector: erlenmeyer 
flask::;, beakers, refrigerator, re:acent bottles, !'lot 
plete, r:10rtar, o .15 mm sieve, oven, co2 s\·:eDninr, 

device, desiccator, vol.flas£, phthln, IJiphthalate, 
}. no ·- .... o ·· so ~- c o + · ~- o-· c c1 ~3=-3' ~2!:!2-3' ;.2 4' !ill2.....!:2-1 .. ecnn.: -'"ia. •~, ..1!_2 
+ec-;..,n :rr!1 _ .. __ ._.' ~· 

JJ.ol4 Alkalinity 
:iurct, p;~ i;:eter, sodr:. lime nrotector, hot plate, 

33.066 ::i tr::::.'.;e !ii t::-ocen 

ColoriLleter, 4> um filter, ?ipet, refricer~to~, beckers, 

loo r.:l n; d~.:t: bottle::;, vut·~r bath, vol. flr.a~:z, 
~-----,__~--~--~-

::r,cl ..... , . r. 
:-rc: .. c, . . ., . - """· 

1IC'.l,.J.., ~-";...>\..,, t '!l::·ucin sulfc-.t;:, ~ulf:-:·.nilj.c s.cid, 
::::o.., 

,•' 

JJ.o69 C~loridc 

"W\F · , co" 0 1 

~· .!::.:::...~...:!;' 

'- .. 

:;-r. i ~:::Hm~;l ci:.::'bi:.zonc, !WO..,, 
,.; 

Tl,, •"I.. I 
11;,.1-·U·~ '':-• .., ,_ 
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JJ.cY6 c~~~on~tc ~ ~ic~rbonat~ 

J].o84 ~:a1 .. dncss 
.Juret, norcelaine c;?.ssarcle:, vol. flR.sks, =:rlenme:~·er 

~l . I as~, 

-71_! Cl ftr1 4 - , lE .OH, 
4-

l!ar.3DTA. 

m: gs bottle~ 

!.~53!)TA, Ifa.Ci·f, e:-iochrorne bluck T, 1-:~ Cl, 

Atomic absorptic!! s~cct:-ophctoceter, vol.flasks, 

b 1 - t c '"'l .. 'n:;>,\ J.!.,QF. "' T~ LiQ T 0 ea..:ec!'s, T!lpe s, a;..- '), ~ ! ..... _.:., ~";_l., _:2.?-~, 
L. ""' • - ... 

r-la.ss ~·:col, 
: .. , .. , 
~' l!c.Cl. 

J}.118 Sulfate 

S9ect:.·ophotorr:eter o:· colm ... imeter in ncphelm:?ct:-ic 

co--H•ionc- ~l-·cerol urq !llcolrrol :':a.cl, Ba.Cl,.., .;.-....._._Lo .a.v 1 ;-,,; ' .:..:.\.r.L J c,.;._ •• - t ::,. 

I.:biolll Se.ni tary Control, 
:.::bioll2 Coliforms, 

see ~ic:-obioloey 11. 
see : .. icrobiio&Y 12. 

SALT 

JJ.134 I;Ioisture 

o .85 r:hil sieve, mortar ~ ... :i th pestle, erleIL'!leyer flesl:, 

oven~ electronic b~l~::.nce. 

3).135 : .. atte:-s Insoluble in \'.;,~ter 

Oven, beaker, enal. belF~'l'lce, r:ooch, meas. cylinder, 

asbestos, At;N0
3

• 

33.142 Iodine in Iodized Salt 

vol.flaGk, :.~C 0 :-O....Y?.f;c , ...- "'O 
.!,_ ~."' .-, "" ' -:::.-:i 

sta.rc:l. 

19.oo2 J .. lcohol 

T ...,. O" . . u.:,l.. ;,:·. \ ; 

19.o7o 

(" ~,.. 
.. :..a.J 

0:~1J~G.. o:;:::r;s 

IJ.cnometer, n;;·cnomctcr ::'U2l_1l_c-l ~ ·::c·.te::- cJc. t::, o.ne.:.:: .• bc.lc.r1~:e, 

:::.cc ton-:-. 
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19. o 7S : .. e f~::.cti vc In!.le~:: 

:~efrc1cto?n·~te1'. 

19. 081 Spcctrophctornetric .Absorb~cc 

Spectrophotometer, r:s i1eif.;!i.i!'lg ~~ttl~ P.nal. hal:ince, 

vol.il~sk, ~lcohol. 

19.o53 3Decific Gr:;;.vity, see 19.o78. 

.ft_lcohol, see l ;) 1 ""!;:: 
J•-'-./• 

19.o65 Oils of Lemon in 3:::trc_cts 

?olarimetcr, sucrose. 

19.o75 To~al Solids 

Oven, anal bala..~ce, ste~~ bath, desiccator, pipet, 
flat dish wi t!1 cover. 

19.o77 Suc:-ose 
?olc.rimeter, pE meter, hot pl:::.te, thernome-te-r, 

ether, and see )l.o2o. 

E:ET.:GS I~·r FOODS 

25.o3o Cad.mium 
Atomic e.bsor:ption spectrophoto;:et.~:r, benlwrs, boiling 

chi us, :·r: ... cch glass, meas! c:fli:i.d~r 5 gc..s burner, fmmel, 

refriger~tor ~~th freezer, hot p!~te, 250 ml SeDarutor~, 
hot plate, EU0

3
, H2so4 , citric ~cid, thvrr:ol blue, 

;_r-..:r mr • · t'h · --ci C"f Cl 1.".
4 

....... , 0.1 _i.izone: h •: n 3 • 

25.146 Zinc 
Atomic ::.b::>or?tion cpcctrc~!!otometer, kjcldahl flas!~, 

:"'.11?.l.balc~cc, :-:ot :r.latc., fwm~l, vol.flasl:, ;:.:..O..,, _, 

FOOD ;~JDITIV~S 

2o.o7:4 3cnzoic hcid 
.ct~::.r. c.·::Gtilln.to:-, f orccd .. ·-·· 

,: ... ,,f+ 0"1"'"' ,.. .... l 0 n_,..,,,,..,...., 
~- , __ "" -~' _ .. ·- •• it,;,, -- fl ,...-'··:- _, ,,> .... ,_. 1 i .,.,1 fl'"' :.-'-~'·'-', .• ,.1 ..... e~ , ;:,1e c..?... c:.s .• , __ ;.:.:J. 

blender, an0.l. ::i.::.1:::-.ncP., 

bec.l·:crc, Gtcarr. b:;. th.. vol. f la,13;-:s •. ~e"it ... ; fur.o '·,~<::O _, .. , ~ - u" ' ···u'-' I. ' 
r 
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Count r<.tt~-n~t.~r. 

P~STICrD= ~SIDUES 

29.oo9 Chlorin:::.ted a:.--id ~1i10spha.ted ?csicidcs 

T03ACCO 

Gas chro=atocrayh, concentrator, stcru: bath, r:at~:::.· 

beth, cir strccme: .. , grinder, blender, .suction flask, 

seua.rators, centrifuge, e.cetonitril, n~t.ether, H~.Cl, 

Ha,.SO .· , !fo.o:-:ala. te. -.::-..,. 

J.llo I..oistu:::-e 

Porced d:-aft oven, Al moisture dis~-: with cove::. .. , a..1al. 

bal~1ce, l mm sieve, deciccator. 

J.l)o ~ota.l alkaloids 

Steam distillator, ano.l.bo.lnncc, vol.flc::=~, hot pl2.te, 
oven, bea}:er s, C:'tlcibles, Eao;r, UaCl, silicotu."'lgstic 

a.ciC.., H:Cl, naraf f iro, Me orange , 

COSK3TICS 

Water &. 3thyl i\.:i.cohol 

ml gs flask, a.r:::~l • balance , 
eth:rle!'le gli;·col monometh:rl ether, 

DEODO?LJU'i'.r.'S 

35.olJ Aluminium and Zinc 

Atowic ab~o~ption spectrophotometer~ Al c.n~ Zn ztc.ntlur0s. 

J5.ol9 3oric Acid 

J5.c27 
!!?LC liouicl ch":"'OrJato;;rcph 

: e::c.c:110: .. op!lcnc 

I,iquid ch:-o::r:c tcc:;r:;.ph, s].:cctropho~or::ete::-, hex~.chlorophen~...:. 

G}Jf:c t ~op~!()tO::!P t,~:., ~ Zn ~;hc!'lo lc:~l: on:1. te. 

19.126 Essential Oils 

Ja.bcoci: bot tl.£,, :.d.nerc.l oil, kc:oozenc, cen t::::-1'fu.ce. 
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19.125 Alcohol 
Gas chroLi.atograph, pi pet. se:;ttrators, shf".ker, 

r:;.bs. P.lcohol, n-?ro:-:. 

19.127 Essential Oils in imulsion 
Oil sencrc.tor tra.n, 500 ml rb gs flc.sk. 

~ I c ~ c ~ I c T c ~ v 

BASIC 'l.'ZCH!ECS EI UICROEIOLOG'.:'." 

46.012 Direct r.;icroscopic COlL"'lt, see at 46.ol2. 

46.008 ?late Counts 
Colony Counter, petri plates, autoclave, ~H meter, 
incubator, water bath, beaker, hot plate, pentone
tr;yutone 

7 
~!east extract, or milk protein hydrolysate. 

46.oll Tests for Fungi 
Licroscope, incubator, el.balance, hot pletc, pH 
meter, petri plates, malt extract, lactic acid, 

gram stain. 

44.o92 Eold Count 
l.:icroscope, Howard /BUr}:er I cell, ocular diaphracm, 

refractometer. 

46.009 Incidence of Coliform Group 

!.1b 13 

Eb 14 

Colon~· counter, autocl?.ve, hot plate, pH meter, petri 

plates, incub~tor, beaker, beef extract, oeptone, 
lactose, !fz1i:P04 , Ha2,22Q3-, ba.3ic fuc!1sin, or eosin Y 

meth;,-lene blue. 

Shcpe end Size of : .. icroor[;D.nim:is 
I.icroscope, slides, cover 9lat8s~ ocular micrometer, 

objective raicroncter, inocul~tor loops, vaseline o~ 

r,lue, IIaCl. 

Grcwth :·t:ite of ~ .. ic:·oor5cni.:m1s 

-:~ __ ·_-, .. r.,, .: .,-.. '10,_, ~'c::.:o 
1

, :-'CJ ", . ..,~ -·· -" _...,, - ....... -~·.,,., ·-t_..,,~ ... - . ..:--"+ .,r -L. 

:~r.LO ~, 
--) 

,.,. , t:l" 
~· 
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:~olds, see 

4.~5 mm sieve and as ut 44.o92. 

CAN!~.:;D PRODUCTS COHTAilHHG TOI~:ATO 

44. o98a l.~old in Tomato Soup 
Centrifuge, r.eter bc.th, magnetic stirrer and ac 

in 4A.092·. 

tA. o98b L!old in Tome.to Se.uce ¥Ii th Leet, benI1s or Spa.e;hetti 
3.35 mm sieve, centrifuge, pipet and as in 44.o98~. 

44. o98c ?.:old in Tomato Sauce Pacl:int; I·,:a. terial on Fish 
Centrifuge, hot plate, 3.35 rri!!l sieve an.cl as in 44.o92. 

PUREZD IN? .:\.UT FOOD 

44.o99 :.~olds 

L::;.grietic ~tirrer, E~OH and e.s in 4Jl..o92. 

44. loo :Sight Fil t~1 
Lidlt uurc.ffin oil, 1 L wildmo1 t~au fla~k. 

PE.:-.S (.: EE.:'J{S 

4.4. lo 3 '.'ieevils 

·Nildm~-m tra'J flask, hirsch funnel, 2. 36 cndoo. 425 mm 
sie-ve, beaker, filter paper, hentone. 

CJJlNED GR!.i:E::rn 

44.:..oa Insects 
1:/ildnc.n trap fleck, microscope, beak•:!!', !1ot 9lc:te, 

.filter pcper, fu.."1Ilel, 2.J6 ~m sieve, henta..~e. 

44.115 Groce Cont~mination 

!·.icroscope, o.P.S n:r:1 cieve. 

D?:ESSL:Gs ~~OE :eoo;.:;. 

·~4.1,.~l Pi.1th 

!l;.RQ
4

! o.1 i-:1m siev0, bcc.l-:0r, GUction flasl·:. 
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UV licht, filte:-, ~;c..tch clc..ss, filter n~ne:...~, l L 
··~ "-r1

• ~·1..-~..-. hr. ...... l,., · ~ t·r-.,.,~-1 "'C 0 ... ~te "l•·c::.-r-ol ti.;.;.; "'-t..:. !.. t'. ~;..:>~ ..,;: - l. fi.. l! ' 1..p .t. ~:. ..... : ~ '-"" - "'O. ' Q ,: C-. ' 

bromoth-·'!!ml blue, chrom::::.togr~·.pl:i.c sprayer. 

44.162 Uric Acid. in ?lour 
Spectroµ~otomcter~ ccntrifuc~, incubato~, water b~th~ 

ccllophr.nc sheet~: 

ccid, I·;fa0Ac, I·{:::.borc.te, r:lut~.tnione, urice.se. 

EGGS & EGG P.;.:Ol.iUCTS 

46. 012 Sanitary Control: ::me 46. ol2. 

FROZEN, CHILLED~ P?.ECOCI~::;D or PRE?_~:::-;;:D FOODS Z: "f3.l..TS 

46.oJ8 Aerobic Plate Counts 
Blender nn~ as in ~6.008. 

?LOUR 

}:~bioll Sporicida.l Test for Bacteria. of Deteriore.tion of Loaf 

200 ml wra reagent &lass gs, 5o ral gs reagent glasses, 

pipe ts, :'fa.Cl, el. balance, quartz sand, wc.tch glasses, 
snF..Ker, test tubes, water .bath, incubator, net}tone: 

lactose, pH neter, ~utoclave, beef. 

I.IE.ATS t: I.:EAT PRODUCTS 

f.lbiol2 Quick Soni tr:.ry Control 
El.ba.l:;.nce, meas.clrlinder, blender, autocJ.ave, he.2t 

steril;z..,.,.., -"'pe• r•'"'•pr b--- ... ·n -;ncubato·- yu PO ---------·---~, l)"'" "' ·~~"- :::.1.. •• ' J. " ..:. • "\J:•? L' ..... . 
Ea2HP04 , nentone, vol.fl~sk, resazurine, 5o ml ga 

a~ber rea~ent ~l~sn. 

Lbiol.3 ·~uiclr Sc..ni tc.r~: Co::::trol of :.;hopped :.:ent 

J~utoclnve, milk, el.balc:nce, meus.cylind.cr, :i.ncub2.tor, 

alcohol, neth:d blue. 

Lbiol4 f•erob ':1icroorgr~ni.si:1s 

Colony cow1ter, el.halBnce, blender, ~e~c.cyli~der, 
t ~ t .. t au ociave, oen onA, ~1 me 9T, tri~tonc, Glucoac, 

R[Rr, ~ot plate, yeast, petri ~lates, inoculator 

loops. 
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:.~biol5 (;ol~fo~ris i:r1 r.:ee-t 

Colon:-- counte:', bro:::notr~.::"'l blue, trinr.:.fle.vin, 

lz.ctose, nento:ne, iiaCl, c:.,-:o.r, yea.st, ::;tea"TI bn.th, 

Ee.OB; p:I meter, clcohol, el.b::lDnce, blender, 

petri plP..tes, :i.noculr-..tin£: looy, cc..s burner. 

2'RUITS & FRUIT ~20JUCTS 
I·,:biol6 Plate Cou..71.t 

Colon:,'" counter, food chc<Jper, blender, autoclave, 

heat sterilizer, el.balance, beaker, petri plates, 

inoculatini; loop, ois burm~r, 9E :meter, mc.1 t extract, 

refractor;;etcr, D.f;[!r. 

:.~biol? L:olds E: Yeasts 
Colony colL~tcr, fooQ chonner, blender, autoclave, 
heat sterilizer, el.balance, beaker, petri plates, 

inoculo.ting loo:p, c;e..s burner, pl: m·::!ter, se.clla.rose, 

?Ja.EO.,_, K,.JLPo
4

, Leso
4

, :B~esc., ~:cl, agur, le.ctic 2.cid. 
-J -::..-' --4 

:::!RIED VEG3TA3LBS, SOUF POWDERS, L..:~CJ20IG i,: F?.OZBIJ P~cODUCTS 

Sample Prepa~ation 

?ood chonner, blender, el.be.lance, beaker, autoclave, 
heat sterilizer. netri plates, [RS burner, inoculating 
~---"-----~~~· 
loop. 

L~biol8 :Plate Cou...""lt 

Colony counter, trintone, yeast, glucose, agnr, hot 
plate, pH meter, stern:; oath, gs amber re a.rent r:lnss. 

Lbiol9 r.:old.s t: Yeests 

Colon~; counter: c:: .. nd. :-:.sat "tiol7. 

: .. :biollo co~.ifor:;?S O.~.S() f O:' ~;::'CC00~:eC. & ~;r-epn.rcd Foods 

46.o39 

inoculution loop, 

0 1 ,• •.· .... i 1 G h·1 1· 11.{ ...,, t ,·• '"' ,. , }, 1 1 .;, • ..,_._._, ~.;;. ... '-".1 •. r_en, u._co .. o ~ 

'¥'~ .... ") +o ...... . "'."'\_ +,..~ .. -l)tQ;o"'jn ... (->'' C"' ·:-- (\"" ... ~ .. ,; .. • r• t : ... ju,,.., ... ·~ r:~ ,.., •. ~"'!': 1 .;..!.;"',""' .. 1...,, \; ••.••.. -, ,,,..,_._ ..... _,_,., ........... ·' ,'.- ~~--, ~ 

"'Ii h 1 •1 ,J~.,, "-h··l•·•··.;, .. ] --·,•7r"'do' ·r~ , .... co,o _, .-1;J.:.:81.. · ~~ .. ,_ •• O.h·.•~·-.!. .-ll·C!.C, - -- !'.Cl, no:::-ccle:.inc 

0'710 t r:·lo.te' c.-n ·: n~l tol, n,;:' 
tr·rpto.,, e r·ro tea<• c. ,..._,.,,:,to·,..,.~. 

, c .... ' - o,,)•.,,._,;.;.,:,:· ./ .... - ' 

:- ,., c1· t'I"'"· tc .:..:.!::.. - ~.. ' 

e!"C2. tine, 1. • ,.,.e rec, 
--,...:~ ~.-:-uo .. :f""(' .. 0 : .. ;;..... ...... I:' ... ,,0 L' 
----1~--'!" •.. : 
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Ebiolll :Pls..te Count 
Colony counter, autoclc.ve, petri. pla.tcs, inoculating 

loop, ge.s burner, incubator, beef, .,·mter bath, 

c;lucose, ar;ar. 

t:bioll2 Coli titer 
Pen tone, I~aCl, yeast, stee-111 bath, loo ml gs amber 

reafent 5lasses, water bath, pH meter~ funnel, filter 

paper, lactose, phenol red, alcohol. 
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P?..C?OSAL 

fo2· !:cquirinc th·:; r:oc,t uresnt cher:Iic~-'.ls 

for efficient utilization 

of the food. testinc; and qu~li t~; control labcrr~tory 

L 
(; 
kg 
g 
!7 
0 

ml 
g 
g 
g 
,.. 
0 

g 
g 
L 
g 
;, 
w 

g 
g 
g 
g 
ml 

G 
ml 

u 
b 

~ 
C' 
0 

g 
c; 
e ,,. .._, 
r 
-..; 

nl 

ml 
ml 
..... 
g 

f; 
;:; 
,... 
!..~· 

{; 
r.!(; 

me 
mg 
me 
r::l 
L 

Petroleum et!1er 
Zinc GI':.mules 
Sulfur powder 
Phosphotungntic Acic 
Acid Or~.nge 12 /crocein ori-mec G/ 

Pro?ionic 
Digitonin 
Potc-.ssiu.'!l 
"P ..L • • o ":::.ssiurn 
Plorisil, 

~cid 99:: 
50;; 

t~;i:ocy3nate 
ferr:.:..cyru!ide 
Ee silic:::..te, 

99';; 
60 - loo mesh 

Carbon disulfide 
~~tylated.hydr?xl c..n~~ole 
r::ineral oil, lign t w.:.i te 
Ferric rur.rnoniun sulfe.te 
EDTA g~; 

Perchloric E.Cicl 
Lantha."1.um orsde 99, 95"S 
!,:ethyl orange 
Congo red 
Dichloroacetic acid 

I,.ethyl hept~·l ketone 
~'ormic acid 99 ~~, 
n-3ut~"ric c.cid. '3% 
.~imoniwn persulfatc 
rli bofle.vin 

Glvcine 
Aniline blac~: /naohtol b.Lue black/ 
3ro~phenol blue: sulfonc form 
3rilliant blue G 9o ~~ 
5-sulfosnlicvlic acid 
Pyridine 99 f:. 
T:r.ir.icth:rl c:tlorosil·~nc 
~ie:::::::et11:,rldisil::-:.Z[ ne 
Glass beQds lG - 25 ~ech 
Phoophoric c.ciC. ~lc.ciR.l 

I.scorbic r-.cid. 
2,6-Dichlorop~enol 
Sulf a.?1ilic :.: ciC:. 
nlf c.-!·." ~.pl1 tti:rlr:.r::inc: 
A~l.., ... o··;n T> 
;~J. c." ,;.-.,. '-'l 

J..f 1:.:. to,.:in 
.. t.f 10. to::: in 
f:.flr:..to:-:in 

3 .. 
G.:: 
1 G .... ,:. 

Anh;,.-d~ous cthe~ 
Isop:-opc.nol 

' 

~ndophenol ~o1iu~ Eult 
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200 
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75 
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200 
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g 
ml 
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-~ 
~ 

~ 

5 
17 
u 
tf' c: 
!"" 
<.:> 

g 
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-
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-=-· g 

..... 
c 
~-,... .:.-[,) 
.!.J 

::, 
L 

ml 
r. 
'-' 
[, 

6 
c 

·-· 
f.. 
r: ,... 
t.; 
~ 
'-

. ..:; 
ml 
f~ ,., 
~; 

i_, 

G ,... 
L-

c 
[, 
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f~fle.to:r.i!l ~.:1 98 5; 
bet:::..-Sitosterol 
lilurfural 99 ~-; 
:.~ricnesium perchlor~te, e.IL.11ydrous 
:·.ntif OG.r.i <:..gent 

:-:ylenes 
Chloral hydr~ te 
Zinc chloride 
Sudcn IV red 
nasic lead acet~te I Le~d sub~cet~te 
AluminilL;. pot~ssiu::: sulfc.te 12 ~ .... c r: 

Pcta.ssiur: hydrogen t!3.rtr[it 99 ~ 
Sodiu~ tetr~bornte lo E,..O 
Br'~cine sulf ~te L 

S-di~henylc~.rbazoae 
!~a2-3DTJ_ 

Zriochrome bl~ck T 
~-~:.&-ne~ium chloride 6 ii20 
Sodium sulfite 
Citric acid 99 ~ 
Th:,rnol blue 

DiphenylthioccrbLzone 
?c.rdfin nez 
~thylenc glycol 1:oonometh~~1 ether 
2e:;:,:'.Chlorophene 38 ~: 
Zerosene, cles.r 

n-?rope:...1101 99 ~; 
Yeast-extra.ct 
!.'.c..l t extract 
Beo.f e:-:tract pov1der 
Per.tone prim~tone 

Bo.sic :FuchGin 
Vc.seli~~ 
G}_ue 
l>ror:'oth::r:ol blue 
})odec~·l culfcte, :oc.J.u .. ; sc.l t 7_o :-

.Jr:!.l lir:.n t ;;:::.·een 
3osi11 Y 
1-!;entc.nol 
4-~i1~1eth;-·lr.:.minobcnze.lde::!~.'u0 93 r 
1-!·: e;.p~. t!1ol 39 5~ 

,., "'t - t; 0 0 0 ( -,,re7 l.ne ··? . .,, ..1_ ,, _ 

Sodium c.r.:r::oniu:·.1 !l'ro.:-or:enc ·J!1csr;r1c.te 99 ~-
c-; t"'"'1· c "C..;d t.,..,_,c:~o,;~,,,.,, '"' 0 1.t '? :; 0 

- .. '- .. ' - - - u- ........ a;><;·, "- "'.,., 

Crystal violRt L 

3e:.f ra.l1in O 
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:??.C-?OS ·'-1 

for ~fficient utiliz~tion 

of t~:.e foor! testing r:..nC. qw:di t~· con.t:-ol lcborc:.tor:c-

l pc 

2 pcs 
".> pc.s . 

loo !}C~ 

1 pc 

2 pcs 
,., 

?CS c:. 

lo pcs 

1 0C 

0. '.) i-~ ··c 
..... pcs -· 

Heat iscl~tine bo~ fc~ scmple tra.nsfer, 8 L 

~ycnometer, 25 or 5o n: 
GO;? protection tube, t;l:-:ss: U'-sh~~ed, total 18 c::: 

Flnt bottom ~et~l dish ~it~ cover, ¢ 5 - 1 c~ 
Ste.~.rn bnth, 2 1 

G:•.S C.r::inr; towe:' ! 25 en:. 

F&t extrc.ction tube: ~ :ojmmier, D.l.l-I 10280 

~~jeld . .hl digestion flasks, joo ml 

Stecm distillation app~ratus, 500 ml 

3oilinc chips, ) 4 !rtn: 

Eecord syringes, 5 ml 

lZ. ~ pcs :~borEtory t~er8cmeter loJ 0c 
1.3. 4 pcs Sc.:r!r:le ccntc.iner ple-.stic JC.:': 200 g 

15. 2 pcs GlF-ss microfilter funnel 1-~ =l 

16. ~ pc.s Buchner fun..-r1el :rorcclo.ine: C.ir: 55 er-, 

~ 

' ·~c ~ ?cod chopner fo~ semj-hnrd !co~s 
1 (; . _,. l !'!C Cruea fiber ~igestion R~p~r~tus 

20. 1 : : {; __ spirc-:.tor v~.cuu!il connection ·,·::!_th VEcuum reC.ucto:!' 
~ pc -21. Solvent distiller, 500 ~l 

2:. l? r:cs Gooc!1 filtt'.:r c:-ucibl~ Jo r::l ··,it!'. f~·itt~-!c: glass 

filt~r, 4o - Go u~ 

t ·- • ' ~· c-: 

,... 
:::: ; ~· . 

; _•. 



)~ 
,. .. •· 

35. :::; 

;.6. 1 

37. 6 

38. 6 

-~-:.. l _. J • 

4o. 
,.._ 
.,:_ 

41. loo 

4~- loo 

43. 1 

~4. 0 ;-: • J 

45. '"' .: 
, .-- ,.._ 
~o. tC. 

lj 7. ~ : . " L:-c • 2 
: .. i) 1 ~-·. 

:;-o. 1 

51. 2 

52. 2 

5.3. 
,.. 
:· 

51: 
,... 

• :: 

55. l 

56. ,... 
.:' 

57. l 
-~ J._,. l 
i::c , 
J..;. ..L 

60. 1 

61. 0,. 
Jc. 

o;_·. ? 

6J. 1 

6L. 1 

65. ? 

66. 1 

67. 1 

62-. 1 
G{j 

..; . loo 

7o. 1 

pcs 

DC~ 

, ,_ 

:pc~ 

pcs 

~c 

pc~ 

pc~ 

pc::; 

;;c 

;-:f; 

pcs 
!)CS 

PC!:_: 

'!:CS 

~~ ...... 
:ic 

pcs 
pcs 
pcs 
pcs 

pc 
pc~ 

pc 
pc 
0C 

pc 
pee 

J'>CS 

pc 

kg 

pcs 

pc 

~c 

pc 

pc~ 

_;;c 
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~~cuu~ test !ubes, 12 c~ 

~-s~ bottle~ ~oo ~l 

~·_sbestcs 

Groun'-:.ec. ..::: ~opp;;:r f;l~.s~ bottles, t..I::"h<c:!", looc :-::1 

Ground.;:?d storop;r gL.ss bottles, ;r;:b';r, looo :;l 

:oo~ c,1opper ·.;;i th shear k!lives fo::- t~nC.(;r foods 

~ot ~i~ strenmer, Goo - 1000~ 

Sere~ cap vi~ls, 2 - 5 ml 

Glc.ss berds 

~.ou..11,: bot tor::, £r"Ot:.~1cied stop~er : .. las~:, r. L :::. 

1 T 
~ 

,, 
500 ml 
250 :ul 

•. - b tt f., . ~ .ounc. o om ic.s i~, l L 
Zrlenr:ieye::.1 ground ~topper flc.s}: v;:. L~ 2topper l L 

" 
II 

;luninium foil 

Air ccn~cn~era, raflux, 5o c~ 

~cflux boilre, l L 
~oi~ture distiller 

Spic~ g:-ind.er 

Lisht~~ th:n w~t0r 
Glass culture tubes \·!:. -;;: c:::.~ 

,.,,, .. ~ .. ·. 

Diastatic activity reactor, 12 c~ 
Gl,~s wool 

J~bcock bottle~, 5o nl 
Conc~ntrr.tor 

:.:.c:-ro concr;ntr<:..tor 

Stc:-iliz0r fo~ b~ot~s, loo 0 c 

5oc ml 

Cul tur<:: tt:bAG ·::.:'. t:: :i.nvrJ:-t·~C. fc··~~""nt;_.tior: t11'be.:; 

Culture hood, 1?5 L 
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! ( . • 

?J. 
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; -: . 

,,..._ 
' :~ . 
---i l). 

l cc 
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.-.~ 

.::'"' 

..:.. ::c 

._·_-:.,,~.·l!:> 
.. ~-.a.•, ... --

:'~c:> .. ' 

r-. _ _ .... 
.")--~~ e+,c 

-~· 

Grot~i1 

fm"lnel f cr the ::i UD t._:c~c!·~,tor 

stc}::~'}r t::bil:.;:; ~.-:i 
i. .__ 

sto~:;ccc:: !._, 
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II ..... 

Dctermir.inr in Corn 

1. r- • • \.=rino. 25-jo - cf corn. 
,.._ 

?lc.ce ~~bout 2 ::.. . :~dd lo ml 

aercuric c:::lo~id. solve~t in ~lcohol /d.issolv~ 1 [!; Er.Cl" in 
t:. 

3oc ml w.-:.ter <.:..2:6. !lC:cl loo ml ~'::; ~~ ;;::.lcohol/, sh::ke it for 2 

3. ?l~c~ .. Go 0 fur.:.nel f c;. Vr'.cuur;. fil ter:i::-1{; L'.lld filter the 

sc.i:!9le. -:..:se ct::1r:~'lcl to rr.c.:-\:e 2 qu::ni ta ti ve tr::nsfer. 

(. -~:er:1ove t::~~~ p~21cr ':.'it:i ccnte~ts ::-'1C. trc.n~fer it to [i. ::50 

r:!l bee ~:er. 

5. Add lo r:1l rod. 

,. 
v. 

in 760 
60 
;.:;l 

rnl of C~Cl~ solution /fissolve 5~o c 
..< 

the C0:".":!'1 

_plr:.ce j_t m: i1ot ~late for boilinc 3o rain, keep the liqui-3. 

level. 

7. U;;e t:1e pol:.:..ri;:;eter, C.0terrdne c blcnk by nec..surinG the 

rote:.tion of .:. tuh0 filled with ~·;c.ter. 

S. Pill the tube rli th pot!2.<::Gium te:.rtr0.te so:: ution /3or; in 

?o ml cf ·•r:.t8r/, deter=iir::c;- the pol::!rimetr;/ re~dinc: for th::.a 

solution, cc.lculc.tc- the sp•~cific rotation. 

9. Cool tr..0 st::..rc::1 solution j_n .?. smP.11 ice bath to roor:; 

lo. __ (6 lo ::1 u::-:~n:;l acetate solution to a fl~t botto;,: fl::..ak. 

11. ~r~~Gf ~~ you~ gcl~tinized st~rc~ to t~::.c flas~. Dilute 

contc:-:t;; t~:oro;i.:;::l;' e:nd. let it set r; r:iin. 

l;. ?ill t::c ~.ol::.ri::ic-: tc<i. ... tube ·,·:i tr.. the bl?..n!·: col11tio11 ! g7 ~ 
~ CcCl~ solution + 2.5 ~ uranyl ccct~te aolution/dissolvc 
1 •') J (1 •" !' I ,..,,; - ri • '") 1 .&.. .. "') 1 1 • 1 _Q c; Lt ,. / V~·· -,_·v,,/ ,, •• :::,.,u :.n oo m. r1c. 1.Cr enc. r.O :::_ c .... r.ci:·;. 

'. L. .,,,ii ".. "· (' 

:!.cctic ·-.cid ~ .Cd loo ::Jl of t::8 Cc.Cl~ oolu.tion//. :.)eter.mine 
/ 

1-f. --.::.n.sc t:::.; nolc.:.1 i::1!?t~r tub~: •:::i.t!1 ~.ou:- f~.ltrc:.te cu1d fill it 

c::lcuJ.:.tc t!'.·J .--:t .. rc:1 ccntc:::it of thG sc.n;-:;lc. 
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:.., ..... !'" "'7i7 -.· 
.. J~_;_!. .•• !.~ 

Prep~.rc..tion o:S: :1e::.t e:;:trc.ct: 

~ . ·--~-.:!"' 
_· .. - ... -~~i. _.o. 5. 

l. 500 G beef is clcc...~e<i ~:· i1. ~cnifc froc f~.t and oth,::r 

non-me~-:.t constituents, cut ~:.nd. g:!'ind. it in ~- ne~t ;_;rinder. 

2. ~~er.:.sure t!le ~~:ci.!_:!1t of t;;.e r~ou:ld. !:ie~it, ~d.d. ti·:ice t}'!.e 

c.r:ount of :~,,o~ nb: it c .. nc!. p;.;_t it into ·::r-..ter beth of 37°c 
'-

for CT! ~1ou:."'. 

. 
&7. Coo1: it at 121 e.i.1d. ste:::-ilize it :Ln stec..m 
.-; + .... - 1 o,., ~ - .. _oo ·- __.o :Jl.n each day durine 3 daya follo·::ing ec..ch 

?repar£..tion of the ~.[2.r brGth: 

5. T.::J·:e E...,C on 2o G ::.;:;:.=.:- in criount t::c..t the c.c;:=-_:;:- should 
.:: 

be covered rii th H .... O, let ~te:r~d. ove!'nic:,ht to be saturr!.tcd. • 
.:: 

6. ?l~ce en. 500 r:;l me.::.t e::;;::trB.ct into e:. 1000 nl vol. flo.s~·~, 

::..dd ~ g I!aCl, J 
,- j·.7 .- !i~Q i 2:.:- 0 cdd lo {':" p0 '!"'t ... ne . ~,,,:; 
L" -"C•z ... - 4 •- ---2 ' ~... U -:;' v.r. i...a. ...... 

~:.:icl the ~·':p.ter 

1. Dissolve the;~; b~,- he-:.ti!1G in ·.·1~te:r t~th. 7inc:.l piI 7 .5 

_:to.l. Filter it hot into Jo ml test tubes or Joo rnl fl~sts 

a..."'ld heat it in the ;~utocl<.tve until th,:; n::-esDure will ~' 

,.. · /13 °011 t·, ... ,.., ,.. ... ; •- :.. f'T' t~·"' ,--+o"l ·~ c. ours o 1, ; •• :.-• .., ..... 1.c__ o_.... -•- ::.:.~·- ~ .... av .... 

?rc~~r-tion of lo~-f~t cilk: 

12-11 loo z:il i21to fl:-_3:-: ~;l1d. ctBri.li~~:: 2. t ir1 zte:;.;i1 ~ .. t loo 
0c ;o :.ti11 el;.c11 de:.~.;, dl1rin;_~ J .::c::·G follo-\·:ii1:~ e~:.c;~ ot~~0~ • 

.ih:·ep:·.r ... tion of the· plc~t·~ cou:it e..c;ar: 

coo:!. it to .~ c:. · . .,,,.· 0.-. 

'""' . 
11. ; .. c_{_c 25 r.11 lot·:-:c.t :::i1.:: to 75 r.11 i~:oltc!1 r..;:t::..:-- brr,t·. 

l~' .. 'id l rnJ. f: .. or, 0!"!0 o:.· t:-;e: ::;r.:-:·::il::! ci~_utio:-·:::: :.:·1to ;~ -·~tr.: 

c.dcl t}1(~ ... ,"\,.. 
·....- .. '-·-

r.:ovcrncnt. :.ftcr cool inc, 1"!'.len t;1e b:·ot:~ "5..c ne;:::.-sol id tc..::e 

it i!'lto c.n incuh::.tor, t}i.c: b.:;t~o~: Iir,:t :;:::.ou::'...:1 b~ o:r~ to~ :,o:::;:.t:...o·. 
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.i-iO. b • 

~C. the c:.p<.bili ty :Jf t!:.e l~~bor~to:-~· 

B~~ple: ~ruit juices 

Tests 

1. Eet content 
" .::: . 
'· -·· 4. 

?ulp i!! juice 
S?ecif:ic gravi t:
Ash 

5. !lotr:..l soli6 .. s 

6. Soluble c.:..s!l 
7. Insolubl•.:? e.sh 
..... 
c. 
"J. 

1" .. · .. ...,. 

i~lkc.lir!i t:-=- of zol. o .. sh 
I~lka.lini ty of ins cl. ash 
·:::.tor soh;.ble solids 

11. ~efr~ctive index 
12. ~eter insoluble solid9 
13. ·vi tani!l 1: 
l:':. Orf;8'loleptic tests 
15. pH 

16. 
"?...., 
.;... I • 

18. 
10 _ _,. 
20. 

Ti tratc.ble <!C:'...di ty 
Citric :..cid. 
Vole.tile e.cidi t:; 
:!!'orej_gr: or{;c..nic acids 
~:cnoc:iloroacetic acid 

21. C-~ ., 
22. SugE·X 
23. ~:educin[ zuc.:.rs 
24. Co~bo!:.ydrate3 
25. 3tc.rc:: 

2(;. 2c:.cc~~::1.,i~~ 
~:7. Dulci.!1;; 
?.:~. r~:·cl~~:~ te!> 
~S. Color s~cctru~ 
:~o. ~~ 01 ! Gi ;J t(.; r~c~-

31· •. .--;::t~:m·~Ot1-C ::~ctt01., 
32. ~~sc'.::crichJ.::'. coli 

: C~.!Jt O..~d. :·:~Ol(t COtL~.t::; 
;~e2:.zo::c :"'_ciC. 

":.., .· ,) . 
3~~. 
;, ) . 

3 :; . 
,.;" () . 

'i':ck,..~ ~·I'\ co ... ···:::'\,-"'" 
- ·1.-.l. •.'V2 J ··'-'--··'" 

+ 
+ 

+ 

+ 

+ 

+ 
+ 

+ 

+ 
+ 

+ 
+ 

Sa1ld; T • .i:;.bo-r::: to1",! 
st~.n~~xct can~oiiity 

+ 

+ 
+ 
+ 

+ 

+ 
+ 

+ 

+ 

+ 
+ 
+ 
+ 

+ 
+ 

+ 

+ 
+ 

+ 



• 

- 49 -

~ ·" ,..~ ... ·_ """"!" ...._-..,,·-=. ... ··-- ·-

., _,_. 
" .:: . 
_, . 

25 

5 
4. loo 
::;. loo 

rr 
•C 

)Jiilirw blri.c~~ irr.:.phthol bJx<J blc-.c~:/ 
]:,'OT:I;;2"!.C!'!.Ol blue' St!lf Oile f o.·--::: 
3::-illi::!!!.t blm~ G So :: c1· o:.:oo~asni~ blue 
5-Sulfos~licylic ~cid 
?~r2'iC.in.e 9S ~~ 

6. 25 
'7 ,.,~ 

' • L...,· 

~11 ~:::.--i::et!1yl c~1lorosila.:."'le 
:Il :~c:::c..:1etl1~:-ldJ_£i lc.z~~e 

E .• lo G Gle-ssbeu.·is 
9. 5 
lo. 1 

1 , ')t: ..... ..:... . .. _,; 

12.loo 
13. 25 
14. 1 r,G 
15. 1 r~r---.:.:.._ .. 

~ r 
.iV. 
17. 
18. 
l (", - _,. 
20. 

21. 
22. 
23. 
24. 
25. 
') !: 
'- \.J. 

27. 
28. 
21;.' -·. 
Jo. 

"ll _,_. 
") ':· 
_;~. 

")':l 
..) _, . 
34. 
- r: .> .,,' • 

_.., {. 
_.· .. .) . 
37. 
J8. 
3c: _, . 
~·O • 

·'.l. 
;~ 2. . -
~ . .). 
, ~ 
~£.;-. . ,.... 
. , :; . 

l :1[: 
l ;::c:: 

0.005::-~b 
loo rd 

, L 

-·--- 111(..: 

25 ml 
loo w 

1 L 
loo ,.. 

L; 

loo ,.. 
L: 

2'; ,._ 
i..:> 

5 L 
loo ,.. 

b 
~c: ,... 
L-J :.... 

loo _, 
:;.~~ 

"' 
,. 

,/ ;_, ,.,-
t.:.? ._, 

loo G 
5co -:..> 

lo r 
<.> 

le r 
u 

loo ·-· '"·=. . . - :-. 

lo '·. 

loo .... ; 

~-
,_ 
f., 

loo 
loo ;_, 

r:5o 

l.scorbic ~citl 
Sulf ::nilic c.cid 
~l:f~-:-;c.p~ th;fl~~~ine ~ 
Aflc.to:-:-in :S., 
AfL-to::::in B~ 

98 ~--' 

c_ 

bct2.-Si tosterol 
?urfur~.l 
:.:agnesiu.-:-1 perchlorc.te, 
)::rlenes 
Chloral hydr:::.te 

Zinc c~loride 
SuC.21:. IV red 

, , 
P .. nn.::-a..~ous 

3:::.sic lead. acetate I 1ef.d subncetete 
Alu..'Tiinill!:! notas~ium sulfcte 12~: 20 
Invert~se ~rad V, practiccl 

C~!li~:·lic a.l· ·.ohol 
Gc.lciu:·:: ox~.late .I~"c 
·thymol . . . c. 
...-otr.:.ssiur:: !l:rarogen tc.rtr::.te 
:-)oC:i u:.: t0 tr:.:.bora tc 

::ir11cin~ sulf ~te 
3-di ~~~ 011:.-1 c~.r-oc.7'011e 
Zinc crn.nulc~~ 
?l1os~hotun~Gtic acid 
fi.cii:: o~:-s..:15e 12 

~·:-o,:ionic r.cid ~'.) :: . 
~)iC~~ .. ~o;:i~1 
~-ot:~~ciu::-: th:::.oc~-c?"lc.t,:; 
~'ot...-~s;;iur:1 f ·~rr~: c:.-c ..... Yiidc 
;:·1o~i :-:iJ. 

'7 ' . 

-
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C~.r~o~ tlisulfiGc 
Et~ t:=~ ~:: t eC. !!,_·=-· dr .. o:::· ::l1i GO!. e 
l·~erric ~~...::--~~~011i1t::l su.lf~.tc 
2D'l:l~ S9 :J 
Ierchlo:ric 2.cid 

~~.n~l::.~un c:-::.=-,le 99, ~~ ~-J 
i.:e t.::y l o~c::.nce 
Cont;o red 
Dic~loroacetic acid 
Eeth.~'l 2:eptyl ::eton~ 

Formic ~cid 99 % 
n-:J·--·--.~.,..."' c ~ci d nq ("~ \.. '-.J - .- -• - ~ - I 

.Anm;oniu:n ncrsulf~te 
Ri bof lc.:vi!1 
Gl~~cin~ 

i-~a E'~'ll~ ".:.':=- 0 ... ,, ._, ·-- • ......... ~2 
3r'.tochror..:e blacl: ~ 
:.:c.gnesi tL-:-t c1:1oricle. 6I:.~o 
Sodium sulfite .'.".. 
Citric c.cid. 

Thynol blue 
Di phenyl t~!.ioc2 .. b[;.zone 
Ethylene cl~~col r.onomcthyl ether 
Hexachlc~ophene 98 % 
r.:c\.l t extract 

Fentone n~iaatone 
Basic fuchGin 
3romoth:y-r.1ol blue 
Dodecyl sulf s.te, soditu:1 salt 
2ile, bovine, dried 

Brillian~ g:-een 
3osin Y 
1-?entc.nol 
1-N:.phthol 
Creatine.H"'O 

..:: 

Citric nci~. trioo~iun 
Cr..: ot<:~l vioic:t 
St:.f:-c:.i1in 0 

,. ~] ~· ?~; l.r' 
.:>.·:. • "e ---2 I 

-
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PROPOS;\.L 

for adcitional equipment c.nc chemic~ls 

needed for sufficient utilization 

of the food testing and quality control l~b. 

1. 1 pc :::~efrigerated water beth, -2o 0c to loo 0 c, +o .1 °c, 
volum0 min 3 L, flow thrcueh lo L/min 

2. 1 pc Shaking machine, 5o-25o strokes/min~ stroke 
o-4o mm, capt=.ci t.:· 12x25o rnl fle.sks 

3. 1 pc 

4. 1 pc 

5. l pc 
6. l set 

Precision water bath circul~tor, 5° u.bove 
ambient to Bo 0c, cc:r..trol accur:-!C:Y ~o.l 0 c, 
min lo L/min flow tnrough 

Poly.acrilamide gel electrophoresis equipment 
for 14 pcs of gels in rod form of dia 6 ~.m 

Power supply for item 4. o-450 V, max 450 rnA, loo VA 
Power leads for item 4. 

7. 1 set Chemicals for item 4.: 
500 [, 

500 g 

loo ml 
200 g 

200 g 

25 f; 

loo g 

500 g 

500 g 

8. " pcs I' 

{} l pc _, . 
lo. 

11. 

12. 

13. 1 pc 

.Acrylamide 

TRIS Tris/hydroxymethyl/amino meth~!?le 

TE::!~zn N ,:N ,N' ,11' -tetrarnethyl ethylene-dirunine 
BIS U,N'-Eethylene-bis-a.cryle.mide 
Ribofl•~vin 

Brilliant blue G 

5-Sulf osal~cylic acid dihydrate 98 % 
Glycine 
::.1mnonium persulfate 

Record syringe, 2o ml with needles 

;I ct air sterilizer, mo.x 200 °c, \·;orkspace 3oxlexl9 en 

Equipm~nt to be specified .::.t start of thP. project, 

needed for AOt.r::, c.nd intc:rm1tion~.l food standard 
tests in n totnl value of 150,000 USD 

Chemicals to be specified at the start of the new 
~~ojcct, needed for food stcmdura tests and ~r 
:'OAC rn•::thcds in ~ tote.l Vf~lue of 5o, ooo USD 

:-::c1uipm·:mt' toola :::.nC. cner2.c le to be ~pecified 
b~· the :.nst:i.'U:Ti<:·nte.l 1£:.boratcry expert fr · the 
utilizntion of the lnstrum~nt.l Laborat~ 

?ortRble spect~ophoto~Ater ~ith nephelom~-. _ 
a~tachrncnt, 400-800 nm .,:tJ nm, l'; T rendibility 
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for test r'.!ethocls oi a detailed tr~ining course for 

laboratory nersonncl 

1. ;~tom:. c .ab:::o:-·)tj.o;r ~!lee t:-o~ cop::~ - Dcter!~!inE": tior:. of 
cn.lciur:: :mll ::;:i.g-nesi'ili:i j_11 cooking rr~tc::•: 

,._ 
t:. :.:ilk co;!ducti vi t:~ ! Qc.ul tr.rc.tio:n 

des inf e ci:e..1 ts 

...... .. ne 

_;. ?AG electroDhores5.3 - detecting ~ch.ll b:r::~tion in ,::ocessed. 
f :•_s~1 

.:..,- • Ion exch~1be chroma. tocra::h:~ - chloride 8ld bro:-:d de in 
brine i·:r:ter:: 

5. Gas chrorJE..togra:;fr!.~- - determinetio:n of c.ntio:xidants, BHA 
--wi 3~IT.i~ brea.~:i'c..st cereals 

6. Continuous e::traction- solvent hen.vier the...ll r;~ter 
determin~tion of caffeine in Cola beverQses 

7. :Jic·.1:---sis - the detar::ii:ns.tion of phos~·iho. ta.se in n1; 11::: 

8. ?lot£.tio:c;. • -'- - • - .J.".: - insec L. Ili l.!l in f ood.s 
0 
.; . ~- .o le cu.lE.r d:.stillatio:n - the dete~mination of Vita.!!'.in E 

lo. PoL.rimetry - determinine starch in corn 

11. 1:::::.rl Fischer ti tr£..t~.on - deterr,i-; nation of rs.~~ture in 
dried vegetables 

12. R~pid nsh C.eterminntion in flours 

13. ~:::easure:cent of m1s!:..tur~tion of :::..nd oils 

14. To f.istin,;;u:ish butter fr..t from otl~e~ oils 

15. Rep id prot.::in deterrr:ine ti on in milk 

16. Hi trate deter~·1ination in cured ::eats End. baby foods 

17. Deternim:.tio::1 of Vi tc:-min C in fruit juices 

12. Thin la:rnr cf"~:;-·omatogr2.:phy - e.flato~·::in in corn and 
so:~"'bean3 




