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AMARUIN

711379 BUCHI — KJELDAHL — SYSTEMS — NITROGEN AND PROTEIN DETERMINATION
ﬂ’lsﬂ’ixnamﬂ?‘m Digestion unint, Scrubber unit tag Distillation unit

FRinFuuans 1A3es Scrubber Unit

nswssuaMududuvesasiad 1y Titration solution
mMaflsuansazareansgu (Standardization)
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ASTUIUNITIUAITIATIZA

o ° & a o
1. nsww3eufleEng @ i idudiafaniu

2. Digestion

N (Food) + H,S0, =P  (NH,),50,

Heat, Ltalyst

3. Neutralization wag Distillation

(NHg),50, + 2 NaOH B 3,50, + 2 H,0 + 2NH,
2NH; + 2H;80, ) ONHH,BO,

4. Titration A28nsA HCL A2ttty 0.2 N (Fawmumnududuiiniasaduintu Tnenislasiasniu
d5avaNeuInTgIUna)

2NH,H,BO; + 2HCL B (NHp),Cl + 2H,80,
Mole of HCL = Mole of NH; = mole of N in sample

5. Calculation

% Nitrogen N of HCl x Vol. of HCL(ml) x 1.4 (wet basis)

weight of sample (g)

% Nitrogen = N of HCl x Vol. of HCl(ml) x 1.4 (dry basis)
weight of dry sample* (g)
% Protein = % Nitrogen x F
oy Nof HCl = manudiuduves HCL Fensiildlunislawmsm miaeidu N (Normality)

Vol. of HCL(mD) = Usnaswes HCL i¥eanedildlunslawmsy (ml)
= Vol.sample - Vol.blank
F = Protein factor

o a o a
gianlduunzadiomineman : nsasiiolinssimunalulasousastusiu N
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gitonsldanuesesiiomsinendnans + isesdiodiasaimiunalulasouua:Tsi N

NMSAMUIULUY weight of dry sample

@

MIAUIUUUY weight of dry sample anansavinld 2 38 fail

° o &
(1) annITATLIaL Aell

weight of dry sample* (g) = weight of sample (g) - weight of water in sample** (g)

Tag ** weight of water in sample mlgfannstidesnslum % mwily udFuundy fedhady

aunimTusiuluutisfifienutu 12.48% Tnedssadhen 1.4123 g et

lusognautl 100 g ﬁ'ﬁwagi 1248 g
Fofushethautieiidan 1.4123 g ﬁﬁwaaui 12.48/x 1.4123 =0.1762 ¢
100
NGNS weight of dry sample (g) = weight of sample (g) - weight of water in sample* (g)
szasil weight of dry sample (g} = 1.4123 - 0.1762
=1.2361g

o w i ' & o w & L ) PN a
(2) thdeglvauldaautusenlivan udridlsgrsiusndadvhauisnsinseilidiae
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1. 1A384 digestion unit B-424 (Buchi) 1 1A384

'Lwanmsuaamamaiﬂah Iﬂuumuﬂ’lwmmsamﬂmmvmwan (Digestion Block) ¥hann
agfitilen (Aluminium) viSeTanimusemuieu uasvusensianiou annsalviauSeuldgedia 400 aarm
walsaviieunnni sunseviansazaeluvasn digestion tube T

2. \A394 scrubber B-414 (Buchi) 1 wdeq
'lwann1wuunaumm‘l.an‘mﬁlm"mmsaaamama'lumwmLﬂsaq digestion unrt WuasLAdl

Iﬂa'l-uu,saﬂﬂmnﬂu yhmsasifiudemaiorliidunas Tnsuvsnsviaueenidu 3 wmau fio vihas

AULUUFIBEN (Condensation), ¥nlviagautiunany (Neutralization) u,asmsqﬂnauaﬁ(Adsorption)

3. 1a304 distillation unit B-324 (Buchi) 1 3eq
Timdnnsmsnauuenlanils Ineldseuunmsnanlethuuusmlusti (Automatic distillation) tieviilsf

< = o |aas o v v
asszneululasinuwasuanmnaneiule uaslludelansenled aviugisefunenlufendamniily

nmsdesivgaudy wwldifufeuenlanily (NH,) Seannsodufnet 1ddeasavane Boric acd

4. digestion tube 6 %aan

> asafifildluduneusineg
funsumstias
1. azazdad annsaidenldnzasiaddniaguvouvunanily wu
CuSO, Hatmiu K,SO; (Bsdau 0.5:10) wiealasnsds Cuso, 5 n$u fu K,50, 100 n3u

2. nsadann (H2504) lindu

Funaunsnd

1. boric acid 2% w/v

2. NaOH 32 % w/v

3. thnd

4. Sher indicator (¥4 Buchi. iiudufiamesdnSagudmiumsiesesiuiinalusiu wuu boric acid
titration)

&

UUNBUMSLALATA
1. Titration solution l¢iufl 0.2 N HCL Iﬂﬂlmsmsw‘lwsmmwwuumm‘%aﬁ'umiasmammsgm
(mw'aﬁma'l,uwmau'dgumms)
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gemslimuneddiomeinermand : wlesdiefinnsimuBinalulanauuasTusiufb

%umaumm'mL%’ug”mﬁuﬁaisjgaenw@"am\a
1.0.2 N HCU 41y Titration solution dmusumeunisiamsm
2. 0.2 N NaOH
3. thndu
4. 0.1N Potassium hydrogen phthalate (KHP)
5. Phenolphthalein (@wsumanudutufiuiaswensmions)

o o o o
mMswsEsaTaandulanse

1. dmiuinTe Scrubber unit : TalReam$usiun (Na:COs) Ui 600 nd (uuy commerdial grade)
azanelutihngy 1.8 dns

UBLAG
1.mswissannududuvansa HCL Baans
vy % P ' " & v v v o a
- mswi3eulitinnandudu 0.1-0.5 N (Feawdeudumie Normality; N i) Tnedasvmnanudiduiiuiase
- & 1 o v v ad wvoa ° o
TINIARENNNATI Tnenslesmamitensuananduduiiuieseves HoLlglnenslasmsnivansazane
' a @ a a = a v oa
nnsgiuneu laelasinsy HCL iilsuiu aaranEIInSIuYRe Aie NaOH Ainsuanududuiiuiasanmslasm
~iVIﬁJUﬁ"ﬁﬁ%’a'lEJSﬁmiﬁﬂuﬂjuqﬁﬁau #i® Potassium hydrogen phthalate (KHP)
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mawssuamunieaaiasfionauBunisldiny
- 1. ATdeUMsDIfUsEnaUs1e Tenaiedle
2. W cooling bath feunstiesuszane 1 h (gamaiisinii 12 °0)
3. Wamdniidh dau condenser vondas Scrubber Unit waviaos Distillation Unit

IUABUNITIATIZA @

Hadethawiminuszana 1-1.5 a3 aslu digestion tube
(Jmﬁ'nv'ﬂim‘lﬂ"mnn'ﬁw BUCHI ~ KJELDAHL - SYSTEMS — NITROGEN AND PROTEIN DETERMINATION)

¥

\AnAznzAan 10 g adlu digestion tube

v

Winnsadan3ndutuvingu (concH,S0, ) U3ums 20-25 ml adly digestion tube
(ﬁuﬂmﬁ'ﬁ'@mnmm BUCHI - KJELDAHL — SYSTEMS - NITROGEN AND PROTEIN DETERMINATION)

¥

1)1 digestion tube Usznouidnfuia3as Digestion Unit

v

Wadu main switch 1389 Scrubber Unit

v

) : . = . . :
Wau main switch 1A394 Digestion Unit
USuseaumuFoureaaies Digestion Unit 1l No.5 uu 5 unit wiauduidu No.9

b

Gudunalunisdesyszana 50 il auansazanelu digestion tube la

)

& T o L wx
Unaneiasas Digestion Unit wagaafisliauduuseauna 25-30 unil
sy . Suv . . - 1 oa A
(neiai3es Scrubber Unit 1Wadisliau digestion tube uSsAelania)

¥

1)1 digestion tube duuda lUidhnszurumsnau Tneldiades Distillation Unit
Tutupeusely

%
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giensldmueTesfiomeineanand : Lﬁiawmm‘n.Mmtl‘%mm‘lu‘lnimuaﬂuwun

O

Wadn main switch 1394 Distillation Unit

!

' a1 '
1d digestion tube uagvIngurayiidnaan @

TuiA3as Distillation Unit

v dmInguTNy 1 250 mt
onlusunsal Pre-heating @nadeiiUaedadum) ¥4 Sher indicator Uszanal 23 iem
mam’lﬂsumuu 1 s douiae ilelszuunsih ‘1,
thioutes boiter o faztfueglifiioudmy ! P
o 0ua o , dnusgnauluiaIes Distillation Unit
ililan1sndu Taenaly start

¥ ¥

o . o ' c oo 4 .
1 digestion tube fifunstioBaUszneluAeq Distillation Unit

&

ionTusunsal Distillation xiiglvumddsmaifuansuazfmusnanitlilunsndu
1. 4@ H20 : conc.H2504 il = 4-5 : 1
2. 1 NaOH 329% w/v : conc.H2504 il = 4-5 - 1
3. WU Boric acid 2% w/v U195 60 ml

@ 5an H4BO; (boric acid) = 60 ml

@ Fan Delay = 0°03” = 3 sec

@ 5an Distillation Time (DIST) = 3°00” = 3 min

®.ian Steam (WUsnailerhiow) = 80%

@ don Aspiration = SAM iileliiasesidnueadelnesniuia
Lﬁﬂﬁ'ﬂﬁm%uﬁ'ﬂﬁnﬂﬂu Start

n19ifin NaOH axdeaiuliansazaneiamumidusrannifunelaeesidihanad vide vrends
oruiddudy wndafuflaldnatufin NaOH uthessuidudthaad

!

Wasu dlgestlon tube fikunseos uas mﬂsﬂwwu Sher indicator 2-3 ngn Yalni
uawnay start iA3esagnduddemdsanmslumsnduuiidelfususn hauasunAdIBEININAGes

!

- . & d & ' = o < & 1

1@enlusunsa Cleaning nnAITESIEUNTMRaes neunslaiaesfasdslusunsuil 1 aduaue

Imaaamau‘lﬂwmmwanma 14 dlgestlon tube uamu'miﬂwm’mLUmiJivnau'lumiaa
mnuunﬂﬂu Start SOUNTERAATINTEUIUNS FeamnsaUaadesld

0
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10

thmagumngildnnmandu lolanmiuasazaensa HCL o (szsumnuddumuiigiia

wuzhmberudududu N win) AR

Tagansazaeasfouaniifersou-duluufiniinensg wdelalisia mniudduanag
uanvinaegagRluug Sufinuiannsves HCL ildlawmsn iluduan

Y

T NofHcl
Vol. of HCL(mt)
F

NSATUIN

% Nitrogen = N of HCl x Vol. of HCl(ml) x 1.4

weight of dry sample (g)

% Protein = 9% Nitrogen x F

arudutures HolFoeildlunislamsn wmhedu N (Normality)
Vsnmsues Hal iFensildlunslamsm (ml) = Volsample - Volblank

Protein factor
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BUCHI — KJIELDAHL ~ SYSTEMS = NITROGEN AND PROTEIN DETERMINATION (mmja‘iam‘i;a\i)
Sample | H,S0, Digestion | Titration Fespit Mean )
weight | (98%) Sy time in solution va}ue Fefisten

Sample (g) : i N = nitrogen factor*
(mg) (mb) min. | (normality) )
P = protein

Acetanalide 200 20 10 45 0,1 10,29 % N
Baby food 1000 20 10 45 0,1 581 % P F =638
Barley 1200 20 10 45 0,5 10,10 % P F=5,38
Beer 10 ml 20 10 50 0,1 776,20 mgN/L
Blood serum 10 ml 20 10 60 0,5 5,50 % P F =6,25
Bonemeal 600 20 10 45 0,5 8,42 % N
Butter 1100 20 10 (Se} 50 0,1 0,65 % P F =638
Casein 500 20 10 (Se) 50 0,5 13,49 % N
Cheese (semihard) 1000 20 10 50 0,5 30,35 % P F=6,38
Cheese (spread) 1000 20 10 60 0,5 23,39 % P F =6,38
Coal 1200 20 10 50 0,1 0,49 % N
Cocoa powder 500 20 10 (Se) 50 0,5 4,19 % N
Coke 1500 20 10 (Se) 120 0,1 0,66 % N
Cottonseeds 1000 20 10 (Se) 60 0,5 3,93 % N
Dog food (canned) 1000 20 10 45 0,5 12,69 % P F =625
Dog food (flakes) 1100 20 10 45 0,5 14,35 % P F =538
Dog food (flakes) 1100 20 10 45 0,5 14,35 % P F =538
Maize 1000 20 10 45 0,1 8,44 % P F =625
Maize starch 2000 20 10 45 0,01 0,07 % N
Malt 1500 20 10 45 0,5 1,73 % N
Mayonnaise 1100 20 10 50 0,1 0,17 % N
Milk chocolate 1000 20 10 50 0,1 7,71%P F =625
Milk substitute 1000 20 10 45 0,5 22,32 % P F = 6,38
Minced meat(beef) 2000 20 10 (se) 50 0,5 21,93 % P F =625
Minced meat(pork) 2000 20 10 (se) 50 0,5 22,27 % P F 26,25
Mixed feed 1000 20 10 (se) 50 0,5 15,77 % P F=570
Nicotinic acid 500 20 15¢ 90 0,5 11,39 % N

K;SO, +

300 mg

CuSO.5

H,0
Oil (lubricating) 1000 25 10 (se) 60 0,1 0,41 % N
Oil (mineral) 1000 25 10 (se) 60 0,1 0,37 % N
Peanuts 1000 20 10 45 0,5 26,54 % P F =546
Pine needles 150 20 10 40 0,1 2,36 % N
Rolled oats 1000 20 10 45 0,5 14,41 % P F =583
Salami 1500 20 10 (se) 60 0,5 27,28 % P F =6,25
Egg white powder 600 20 |10 45 0,5 84,25 % P F=625
Egg yolk powder 1000 20 10 (se) 50 0,5 32,13 % P F =625
Fat, intramuscular 1300 20 10 (se) 80 0,1 11,96 % P F=6,25
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— | Result, Mean
Sample | H,SO, Digestion | Titration
. Catalyst s ) value F = Protein
. weight (98%) @ tlm.e in solutlc?n K4 rifrogen -
(mg) (ml) min. | (normality) )
P = protein

Fertilizer (liquid) 700 - - - 05 512 % N “Devarda”
Fish meal 1000 20 10 45 0,5 66,21 % P F =625
Flour 1400 20 10 45 0,5 10,71 % P F =570
Full cream milk 5ml 20 10 (se) 50 0,5 3,39 % P F = 6,38
Full cream milk 1000 20 10 45 0,5 27,05 % P F =638
powder
Gluten 500 20 10 50 0,5 85,54 % P F =625
Grass powder 1000 20 10 50 0,5 14,01 % P F =570
Guar meal 1200 20 10 60 0,1 4,22 % P F =570
Ham (boiled) 1300 20 10 45 0,5 22,22 % P F =625
Ham (smoked) 1300 20 10 45 0,5 22,00 % P F =6,25
Hazelnuts 1000 20 10 45 0,5 14,40 % P F = 5,30
Ice cream 3300 30 10 100 0,5 4,15 % P F =638
Liver paste 1500 25 10 60 0,5 13,41 % P F =625
Salsiz (sausage) 1400 25 10 80 0,5 22,36 % P F = 6,25
Sausage 1500 25 10 80 0,5 18,47 % P F = 6,25
Semolina 1000 20 10 90 0,5 12,94 % P F = 5,70
Servelat (sausage) 2000 20 10 (se) 50 0,5 12,85 % P F =625
Skimmed milk 1000 20 10 45 0,5 34,22 % P F=6,38
powder
Sodium glutamate 500 20 10 50 0,5 7,60 % N
Soil sample 1100 20 10 30 0,1 0,25 % N
Soya 1000 20 10 (se) 60 0,5 37,08 % P F =571
Spaghetti 1000 20 10 45 0,5 14,52 % P F=570
Steel 1200 20 10 (se) 60 0,01 0,02 % N
Sunflower seeds 1000 20 10 45 0,5 15,88 % P F =530
Tobacco power 1100 20 10 40 0,5 4,62 % N
Tryptophan 500 20 10 (se) 60 0,5 13,20 % N
Urine 15 ml 20 10 (se) 45 1,0 1,52 % N
Water (from a lake) 100 ml 18 10g 40 0,1 84,99 mg N/

K;SO4 +

300 mg

CuSO4.5

H,0
Wheat 1100 20 10 45 0,5 10,66 % P F=6,38
Wheat flour 1000 20 10 45 0,5 15,41 % P F =570
Wheat starch 2000 25 10 (se) 70 0,01 0,04 % N
Whey powder 1000 20 10 50 0,5 11,73 % P F =638
Whey protein 1000 20 10 45 0,5 77,00 % P F =638
Whipped cream 2000 20 10 (se) 50 0,1 0,31 % N
White flour 1000 20 10 (se) 50 0,5 11,12 % P F = 5,70
Wood 1000 15 10 45 0,01 0,12% N
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o . Result, Mean
Sample | H,SO, Digestion | Titration X
b Catalyst o i value F = Protein
weight | (98%) timein | solution .
Sample (g) ‘ § N = nitrogen factor*
(mg) (mb min. | (normality) .
P = protein
Wort 10 ml 20 10 40 0,1 0,11 % N
Yeast 600 20 10 45 0,5 33,84 % P F = 5,70
© From the Swiss Food Analysis Handbook, volume I, chapter 22 : Dietetic Foods (1982)

3 ¥ o o U 1
M9l uaaetimindedeil

A a

iieiiFualuTasiou nSeTusdufiunndrafy
WS WS msnitilimagou
Tulnsiou Talsiiu A0t azazian  nsadaifin aamedudu USine
(%) (%) (%) (n%1) (ml) titrant titrant 71§
(mol/L) fusanehs
(ml)
0.001-0.01 0.006-0.06 5-10 15 25-30 0.005 >13
0.01-0.1 0.06-0.6 2-5 10 20 0.01 >8
0.1-1 0.6-6 1-2 10 20 0.1 1.5-15
1-5 6-30 0.5-1 10 20 0.5 2-10
5-15 30-100 <0.5 5 10 0.5 2-10
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uni ¢ Distillation

o
Snensfifzansensasvauves
irdennasn

Suction module (¥Auia)
Tun1susznau Digestion unint

Usznauseganiuanuatenisvandiiu
1A394 scrubber unit

o a o
fiunaen Digestion tube TnniiaATas
uae SealviuduneuiBunau

a ' 4 a - v " a o ” o < ¢
Ml 2 dulszneuinTesiiaselusiume Kieldahl Method v89U3®W Buchi Ussiwneaiawwefuaus
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A5LM38UENS 1A5D9 Scrubber Unit

Ww3BNETaEA18 Na,CO,.10H,0 Y3ua 600 n. Tuhndudsvanes 3 8ns aulviansavans @nwaela)

Wil bromothymol blue indicator U3unad 100 mg lngazaians bromothymol blue
Tutndu Ysgsna 50 ml. ansazanefils wanansazans Na,CO;.10H,0 7iw3euls

glaansazanaasdine au-1du dnsuasiiivannudunse

1% ' o = a |
anansaldlauiuaundn fvasansazaredsududidiaanass Saldsulud

| “‘5. |

&

e = !
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Winszuasiaiinlddmsu w34 Distillation unit

1. &1982a18 32% NaOH (w/v) U3u1as 1,000 ml.

" hwinvesfagnazans (g) X 100
nngns % Fesarlasana (W/V) =

Yanasvesansazane (ml.)

hwiiwes NaOH (g) x 100
1,000 (ml.)

FoamswnSeumnadudy 32% =

ihmines NaOH (g) = 320g

Aalily inSenansazans 32% NaOH (wA) Usinms 1,000 ml. Tneldnnes aunm 2,000 mi. 4 NaOH
Ve 320 ndu aslutnines a1niu Waninau Widsedu 1,000 ml. aultansazane (Wisealuggantu)

2. &13a¥a18 2% Boric acid (w/Av) Usuias 1,000 ml.

. hvilvessagnazans (g) X 100
nngas % Sevazlaeana (W/v) =

Uinmsvesansazane (ml.)

ihwitnves Boric acid (g) x 100
1,000 (ml.)

foamsinIsuaadudy 20 =

ihwinves Boric acid (g) = 20g

flati wiSguasazane 2% Boric acid (w/v) U5uias 1,000 ml. Taglddnines suam 2,000 m. %4 Boric
acid U3um 20 nsu asludinines 9rntu Wuindu Tildsesu 1,000 ml aulvansazane

3. UInau




®E

donsldnualasiomeingrmans : wneeilodnrhnuBinaulasiouuasTusiu SR

N1snsENAMANINTUYasarsall T du Titration solution
SANUIUNIAIULTU

1. nMswienasazate 0.2 N HCL U3uas 1,000 ml.
(4iTu Titration solution dw¥utunaunislamsm)

HCl Sianalanana = 36.46 gmol” , fimnududu = 37 9% density = 1.19 kg/L
Amna randuduangas

Cle1= C2XV2

e € = evududuSudy
Vi = GuwmsiBudiu
Cy = rudidugaring
V, = vsnnsgaving

nnges Fewaglasyiuing G6v/v) = mol/dm’
10%x % (v/v) xD
M(mol/dms) = A/

waluanamgnazany
unualuaunsi (1)

10X % (v/v) XD

waluanaignazag

C1XV1=[ ]XVZ

59 8521000 l_[10>< 37x1.19]><
e ) e A

V, = 16.5614 ml.

s 1wdenlasga conc. HCL Uianes 16.5614 ml Tnld pipet ldflu volumetric flask 1000 mL.
fifhinduegudn udrrssuFuURAsIUATY 1,000 Ml fevhndu
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nmansenAdutuvasasiadl iy Titration solution (6a)

2. MswEENE5azA1Y 0.2 N NaOH U3uIns 500 ml.
a_ o % o a
uesuea (N) Ao Snuniusuyavesiagnazans lazanelusnsazans 1 L.

. Tuuniuauya
wesuea (N) =

Usnmsansavane 1 L.

B e dwinvewns (g)
dio  dnounfusuyn = ——————

dmiihauya
waluana ; MW

uaz umthauya = - i I
¥ Swuluaves Huanda; n

v
H

' o winvesans (g) X n
uwnuelugasasld  uesuea (N) =

waluwana; MW

fensiesen 0.2 N NaOH U3inns 100 ml. awnsaduaadlassd
NaOH lnalaana = 40.00 gmol

thwinves NaOH (g)xn

i (= waluana; MW

thwinves NaOH (g) x 1
40.00

02N =

s thwiinees NaOH (g) = 8 g /1,000 ml

faansirIea3ums 1,000 ml. $1 NaOH 8¢

500x8

1,000
= 4g.

fFpIMsaTeN USuns 500 ml. 43 NaOH =

9y 939 NaOH 4 g. USuuSmnmnsienngu 500 ml. Turanusuusunns
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nssBaAMduduvasansiadl 14 Titration solution (sa)

3. M3W3BNETIAZATY 0.1 N Potassium hydrogen phthalate (KHP) U335 100 mi.
uesuea (N) Ae Sraunduduyavesiagnazats fazanelusnsazans 1 L.

Tnnuniuauya

uesuea (N) =

Yumsansavane 1 L.

N wiinvasans (g)
dis  dwunfuane = ———————

v

dwmiinauya

waluana; MW

Fluaves Hiuands; n

way uminauya =

v
S

dwihwesns (g) X n
waluana; MW

wiudnlugnseeld  uesuea (N) =

#eeN1aAIen 0.1 N Potassium hydrogen phthalate (KHP) U31as 100 ml. anunsarunadldsis
Potassium hydrogen phthalate (KHP) fiualuiana = 204.22 gmol’

hwinwes KHP(g) X n

uesuea (N) = wmluena; MW

hwinves KHP (g) x 1
204.224

01N =

ffu thwinees KHP (g) = 20.4224 g /1,000 ml

FoamsiaTenusunns 1,000 ml. 41 KHP

204224 ¢,

100 X 20.4224

1,000
2.0422 g.

ffesmawien Uinns 100 ml 9 KHP

¥ o
v o o

fiali 44 Potassium hydrogen phthalate (KHP) 2.0422 ¢. U$utSuasderinngu 100 ml. Tuwau$ulSuns
(Ing Potassium hydrogen phthalate (KHP) aefanitlveuldamdunouiands)
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mM3iBusTazatensgIy (Standardization)

1. m3ifiguntasgiu 0.2 N NaOH fu 0.1 N KHP (#1 3 1)

Unansazane 0.1N KHP U3uns 25 mL. ldluvanguvany
; !

F a a oy < =
. @sazangdusAmaIueaNnIay 2-3 nan

E
E% NaOH v

lougsw fu 0.2 N NaOH aufiegagf

a

o It
(asavansluvinguuniiuasunnlifid Ju dvy)
u';::‘ \I/

4 TuiinUianns NaoH Aldlunslamsm
° d v a
ludamaududuiiuiasaes NaOH

asnasglgunil Huannaie $u Potassium biiodate [KH(IO,)), Potassium hydrogen phthalate
(KHCH,0) 130 Benzoic acid usififionlfinniigalunfonfiannie Potassium hydrogen phathalate Fari1
Uiy Neon lddaams

KHCH,O, ap + NaOH @@y ———— NaKCH,0, app + HO

P— o . - P
KHCH,0, (Mw. = 204.23 g/mol) TiumBouunmudrodnvsde Kup lm’nuuﬂ!nsﬁa 99.9 % (AR grade)

- s 1. e "y PP ~ -
hvoadafioniad AilumnsnasgnnlgugiTaonisoy ldanuSusigangii 110°C Wszanm 2
d1lna

iinannifunsansn seniumad NaOH funsadou HKC,H,0, yagAvaams | Tonid

e dnfubu@aneifinnnzanio

indicator pH  range madduumlaai
Phenolphthalein 83 - 100 Tifd - vy
Thymol blue 80 - 9.6 Wand - Widu

S v
msazmwinnunmdudusnms  Sundardized 3 Sl sazatotszim Sccondary  Standard

Solution

2. maifiguaasgiu 0.2 N HCL fu 0.2 N NaOH (v 3 91)

Uimensazane 0.2 N NaOH Usanms 25 ml. Taluwanguuun

f 7

ansavanedunlameslusduniay 2-3 vien

v

louman fu 0.2 N HCL quiisgagh
(T '
(@sazaneluvinguraniiuaeuanduuy Wu Lifid)

v

Fufinu3ums HCL Mdlunislamm
o v o a
luwnnmanududunuiasewes HCl
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Aunaemnduduiiuivieues ansavaLNASEIU
1NNgas GV, = GV,
de ¢ = muduiuvesasazaeanasg gyl
V; = Yinnsveaansazaneannsguusugl
G = mmL'il'u'b'uﬁuﬁﬁwaqmiazmammﬁm
V, = USnnsvesansavanennsg il

° ] o
Auaanutnduiininiees msazateunsgiy

L.MsAIuiIAduduiuinsawas KHP

T o dd a
UtNUBY KHP ufitaasy = ... L g.
w3snaEsarats KHP USuusuns 100 ml.

g cv
INENT Sl orreny
v Mw 1000
Qg __ €X100ml.

204.23g.mol™1 1000ml.

MUy C=AN
2.715AUMIAMNNTNTUILI3 U9 NaOH
U3uns NaoH Aldlunslamsn = ... ¥ .ml
v v oo a
AN TUNLT VB KHP = A N
NNGAT GV = GV,

CnaonVnaon = CxupViup

AN X 25ml.

_ ANX25ml.
Cnaon = =00

Cnaon X Hml.

CNaoH*+CNaoHCNaOH

v Y o
faUU AMUdNTY NaOH wae =

° ¥y v o v a
3.mMsAuIAAMNTuLRSvas HCL
Y3ums HCL Aldlumslans = ......© .mL
AdLdUAL939Y83 NaOH = &3 N

NGRS CVy = GV,

CucilVict = CnaorVnaon

Cuar X @O ml.= & Nx25ml
_ @ Nx25ml

Cher = ©@mi.

. 4 CHat+Chci+CHel
f9UY AUdNTY NaOH 1afy = ———

&
=
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No.Description

OrLier code

@ Connection to suction pipe, complete 26875 Digestion glass holder, complete 38080
@ Seals Viton Standard (6 seals) 38122 @® Cap for digestion glass holder 26791

Seal PTFE 22442 Flat spring (12 springs) 38123
® O-Ring 26785 @ Plugcap 17396
@ Suction pipe 26755 ® Digestion glass (4 glasses) 37377
® Glass holder set for suction pipe, 26877 ® Rack 26730

including 2 O-rings (26785) | EPDM hose 8 mm 26275
® Upperinsulation plate 26736 Fuses T10A L250V (10 pos) 16952
@ Contact guard 26797 Fuses T5A L250V (10 pos) 33703

i
|

Table 5: Replacement parts
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8.1 Replacement parts

® Sample tube 300 ml, set of 4 37377
@ Splash protector 36900
® Condenser 26004
@ Distillation outlet tube, cpl. 26115
(® Rubber bung, Neoprene 03907
® PTFE hose for sample tube, 275 mm 19010
@ Holder for sample tube, cpl. 26042
Hand pump for tank 26122
@ Allen wrench 7 mm = 26121
Flow-through tube @ 8/6 26058
Soflaflex hose, 1.5 m @ 14/8 04113
fo Silicone hose, 1.5 m @ 14/10 04134
aliationeertich B-324 Silicone hose, 1.5 m @ 9/6 04133
Water connector, cpl. i 10992
Hose clamp ’ 22352
@ Screw cap, large 25869
® Screw cap, small 26660
® Gasket 26411
Printer paper 28261
Printer ribbon 37303
Titraton set
Cover for receiving vessel 26366
Receiving vessel 15543
Sample tube 500 ml 26128
(@ Hose connector, Hypalon 19002
® Screw cap SVL 22 03577
Gasket SVL 22 02073

Table 8: Replacement parts

Bild 15: Tank
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Fig. 16: Explosion drawing |
No. Desription | Order code No. Desription Order code
1 Protection shield | 37820 20 Adsorption/pump 37885
2 Neutralisation vessel | 37786 21 Hose cooler / condenser cpl. 37775
3 Lip gasket lye-resistant | 37874 22 Springring 37872
4 Lip gasket acid-resistant | 38064 23 Gasket 37873
5  Swirldisc | 37821 24 Holderring 36709
6  Hose nipple and cap bent 32885 25 Condensate vessel, 1.2 litre 37776
7 Adapter 37777 26 Hose cooler/ lye 37888
8  O-ring to adapter (37777) 37928 27  Cold trap 37781
9  Screwcap GL 14 33577 28 O-Ring 89.1x5.7 FPM 38067
10 Hose seal 27854 29 Trap unit for cold trap 37782
11 Hose catch with seal | 25435 30 Hose nipple and cap straight 38063
12 Adsorption vessel } 37774 31 Introduction tube unit 37778
13 Gasket SVL 42*30 PTFE | 03575 32 Reaction vessel, 1.0 litre 37797
14 Adapter cpl. | 37971 33  Screw cap SVL 42 03551
15 O-Ring47.2 | 37857 34  Gasket ring 37925
18 O-Ring 39.7 | 38068 35 Hose adsorption / reaction 37887
17 Gasket SVL 22*16 PTFE | 03575 36 Hose reaction / pump 37886
18 Adapter SVL 22/GL14 cpl.. | 37972 37  Condensate drain 37785
19 Hoseseal | 27795 33 Silencer unit 37871
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32.1.22

AOAC Official Method $20.87
Prgte_lg (Total) in Flour
inal-Action
Codex-Adopted—AQACG Wieihod*

(Caution: See Appendix B, safety notes on handling acids and alkalies.)
Place weighed sample (0.7-2.2 g) in digestion flask. Add 0.7 ¢ HgO
or 0.65 g metallic Hg, 15 g powdered K80, or anhydrous Na,S0,, and
25 mL H,80,,. If sample >2.2 g is used, increase H,S0, by 10 mL for
each g sample. Place flask in inclined position and heal gently until
. frothing ceases (if necessary, add small amount of paraffin to reduce
frothing); boil briskly until solution clears and then 30 min longer
{2 h for samples containing organic material).

Cool, add ca 200 mL H,0, cool <25°, add 25 mL of the sulfide or

thiosutfate solution, and mix to precipitate Hg, Add few Zn granules to
prevent bumping, tilt flask, and add layer of NaOH without agitation.
(Foreach 10 mL H,S0, used, or its equivalent in dituted H,80,,add 15
& solid NaOH or enough solution 1o make contents strongly alkaline.)
(Thiosulfate or sulfide solution may be mixed with the NaOH solution
before addition to flask.) Immediately connect flask to distilling bulb on
condenser, and, with tip of condenser immersed in standard acid and
3= drops indicator in receiver, rotate flask to mix contents thoroughly;
thenheatuntil all NH; had distilled (150 mL distillate). Removereceiver,
wash tip of condenser, and titrate excess standard acid in distillate with
standard NaOH solution. Correct for blank determination on reagents.

i

oo

% N=[(mL standerd acid normelity acid)

~ (mL standard NaOH. normality NaOHY| x 1,4007@ sample
Multipty % N by 5.7 to obtain % pfotein.

Microchemical Determination of Nitro
) Micrq-ﬁ(ialdahl Meihod
First Acticn 1868
Finzl Action 1961

gen

AOAC-AAGC Method
See 960.52 (see 12007, T ’
' Protein (Crude) in Animal Feed
Copper Catalyst Kjeldahi Method

First Action 1984 .

ADAC-AACC Method
See 984.13 (see 4.2.09).

*Adopted as a Codex Defining Method (Type I) for Kjeidahl diges-
tion of protein in whole and decorticated pearl millet grains (Afri-

can regional standard) and pearl millet flour (African regional
standard). P ' i






