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lwéng Chét lvgng dé nghi, BO Khoa hoc va Céng nghé cong bé,



Ngli céc va ddu dé — Xac dinh ham lugng nito va tinh ham lweng
protein thé — Phuwong phap Kjeldahl

Cereals and puises — Determination of the nitrogen content and calculation of the crude
protein contant — Kjeldahl method

CANH BAO - Vidc ap dyung tiéu chudin nay cé thé lidn quan dén cic vit ligu, thiét bj vi chc thao
tac gdy nguy hiém. Tiéu chudn nay khéng thé dira ra duge hét tit ca cac vén dé an toan lién quan
d@bn vigc str dyng ching. Ngudd sir dung tidu chudn nay phai ty thiét 13p cac thao tic an toan
thich herp va xéc dinh khé nang ap dung cac giéd han qui dinh trieée khi siv dyng tidu chudn,

1 Pham vi dp dyng

Tiéu chudn nay quy dinh phwong phap xac dinh ham lweng nite bing phurong phap Kjeldahl va tinh
ham lweng protein thé trong ngl cbc, dau db va cac san phdm cia ching.

Phwong phap ndy khéng phan biét duoe gilha nito protein va niter phi protein. Néu cdn phai xac dinh
ham lwgng nitor phi protein thi phai ap dyng phuong phap thich hop khéc,

CHU THICH  Trang cdc tneéng hop cy thé, phirong phap ndy khéng thé thu drec todn b nito frong nitrat va ndrit,
2 Tai lidu vign dén

Céc tai liéu vién dan sau rat can thiét cho viéc dp dung tiéu chudn nay. D&i véi cac tai liéu vien dlin ghi
nam cbng bd thi &p dung phién ban duge néu. BA véi cac tai ligu vien din khang ghi nam cbng bé thi
ap dyng phién bdn mi nhét, bao gbm cd cac sira dbi, bd sung (néu ca).

TCWN 4846 {ISO 6540), Ngd - Phuong phdp xdc dinh ham luong am (Ngd bét va ngd hat).

|80 712, Cereals and careal products — Determination of moisture content — Routine reference method
{Ngi coc va sdn phém ngd cbc - Xdc dinh do &m (Phuong phap chudn théng dung).



5.9 Axit boric, dung dich, 20(H3BO,) = 40 g/l hoac bat ky ndng d9 nao khac theo huéng din sl dung
thidt oj

5.10 Chdt chi thj mau

Bé sung cac thé tich Dung dich A (5.10.1) va Dung dich B (5.10.2) theo huwéng dan s dyng thidt bi (wi
dy: 5 phén thé tich Dung dich A va 1 phan thé tich Dung dich B).

CHU THICH 1 Cé thé stk dung dung dich axit boric 88 chudn bj 30 cb chiva chit chl thi mau (5.9 + 5.10)

CHU THICH 2 Ty 12 Dung dich & vi Dung dich B o thé duwge didu chinh pha thuds vao thidt bi.

Co thé tién hanh chudn d bing dién thé s dung dién cyre pH, cin due kidm tra hang ngay.
§.10.1 Dung djch A

Xanh brﬂmacrﬂ::! (CziHy4BryO55): 200 my.

Etanal (C;HOH), 95 % thé tich: mét lwgng ad cho 100 mi dung dich.

5.10.2 Dung dich B

B6 metyl (C1sHisN305): 200 mag.

Etanal (C;HsOH), 85 % phén thé tich: mét lugng ¢ cho 100 ml dung dich.

5.11 Natri hydroxit, dung dich (NaOM), 33 % khéi legng Haac 40 % khdi lwgng o6 ham legng nito
nhé hon hodc bdng 0,001 %.

Ciing cd thé si¥ dung natri hydroxit k§ thuat khi ham lueng nite nhd hon hodc bing 0,001 %.
512 Axit sulfuric, dung dich chuén, 6{H,S0,) = 0,05 mal/l

Nén sir dung H:SO, thay cho HCI vi H;50, khéng tao bat khi trong cac éng néi.

513 Amoni sulfat, dung dich chudn, c(NH.); SO, = 0,05 malf!

Cach khéc, ¢b thé s dung mudi (NH,).Fe(S0,);.6H,0.

5.14 Da bet, dang hal. 93 dwec rira trong axit clohydric va duge nung.

5.15 Sacarcza (tuy chgn} khéng chia nite,

6 Thiét bi, dung cu

6.1 May nghién co hgc.



6.2 Sang, co c& 16 0,8 mm,

6.3 Cén phén tich, co6 thé can chinh xac 4én 0,001 g.

6.4 Thidt bj phan hiy, chwrng cét va chudn dé

CAn phai chic chdn sy phan b ddng déu nhiét d5 cua thidt bj phan huy.

£anh gia tinh déng d&u cla nhiét 46 bang phép thr veri mét trong hai chét chudn (5.6 hodc 5.7) va tinh
a6 thu hbi dat dwoc.

Cdc thidt bi chung cit cing duec kigm tra xac nhan bang cach chung cit mat lwgng da biét cia mubdi
amoni [vi dy: 10 mi dung dich mudi amoni sulfat (5.13)] v& kidm tra xem 46 thu hdi cé I&n hon hodc
bing 998 % hay khéng.

-

7 Liy méu

MAu glvi d&n phéng thir nghiém phai 1a miu dai dién. Mau khing bj hur hing hodc thay ddi trong sudt
qua trinh van chuyén hodc bao quan.

Phuang phap 14y miu khéng qui dinh trong tiéu chuln nay. Nén Ay miu thes IS0 6644 va
TCWVH 5421 {150 13680).

8 Chudn bi miu thir

Néu cin, nghién mau sao cho toan bé miu lot qua 18 sang 0.8 mm. D& vai cac hat, khdi legng hat cAn
phdi nghign it nhat 1a 200 g. Tran déu mau g4 nghién.

9 Xac djnh dd dm

Xac dinh a8 4m (wy) cda méu thir tir mét lweng mau g3 durge chudn bi theo Didu 8. Tiégn hanh xac dinh
bang phwong phap thir phd hep dbi vdi tirng san phim (vi dy 1SO 712 d4i v&i ngl cée va san phdm
ngii cbe, TCVN 4846 (1SO 6540) 44 véi ngd, hodc bing phuong phap maé ta trang [10] déi vai dau a&).

10 Céach tién hanh
10.1 Yéu clu chung

Néu chn, dé kiém tra cac yéu chu v& gidi han Hp lai (12.2} thi tién hanh hai phép xac dinh riéng ré theo
10.2 dén 10.5,



10.2 Phéan miu thir

Can mét lgng méu thir da chuén b theo Bidu 8, chinh xac dén 0,001 g, tuy thude vao ham lrgng niter
gia dinh sao cho phdn mau thir chira tir 0,005 g dén 0,2 g nito va tét nhét fa 1én hon 0,02 g,

10.3 Xéc dinh
10.2.1 Phéan huy

CANH BAO — Cic thao tac sau phéi thyc hign trong to théng gié tdt, to hit khoi chiu duge axit
sulfuric.

Chuyén phan miu thiy (10.2) vao binh phan huy, sau dé thém:

- 10 g kali sulfat (S.13;

- 030g dﬁng’{llj sulfat ngdm nam phan ti nwée (5.2);

- 0.30g titan oxit (5.3} (co thé s dung chét x(ic tic & dang vién twong tng véi thanh phdn qui dinh}, va

= 20 mt axit sulfuric (5.4},

Cé thé dibu chinh lugng axit sulfuric phy thude vae thiét bi, nhing chi sau khi chic chin rang phép do
nay can co d6 thu hdi 99,5 % abi véi axetanilit va 99,0 % @i véi tryptaphan.

Trén kj, @ dam bdo ring phin mau thd wét hoan toan.

B4t binh trén thiét bj phan huy d4 duoc gia nhiét truée dén (420 + 10) °C.

Sau It nh&t 2 h phan huj tinh tir thér diém nhiét a0 cla thiét bj dat (420 + 10) °C, Hy ra va dé ngudi.
CHU THICH  Nén bd sung a4 bot (5.14) 1lam chdt didu ehinh s8i va chdt chéng tao bol nhuw sap parafin (5.5,

Théri gian phan huy tdi thiéu dugc kidm tra bing chét chudn nhung it khé dé dat d8 thu hdi
[xem 10.5).

Theo khuyén cdo cla nha san xudt thiét bi, khi sy bay hoi kéo dai s& lam that thoat nite.
10.3.2 Chirng cht

Cén than thém 50 mi nueérc vao binh A3 ngudi va 98 ngudi hin. Chuyén vao binh hirng 50 ml axit boric
(5.9) va it nhét 10 giot chi thj mau (5.10), quan s&t mau hodc s dung d4u dé quang hoe.

Them mét lweng du 5 ml dung dich natri hydroxit (5.11) c&n d& trung hoa lweng axit sulfuric & sl
durg. Sau dé tién hanh chirng cht,



Tuy thudc vao thidt bi, ma lrgng thube thir dugc st dyung ca thé khac nhau,
10.3.3 Chudn db

Tién hanh chudn 44 bing dung dich axit sulfuric (5.12), thue hién lién tuc trong suét qua trinh chung
cAt hodic khi két thic qua trinh chung cit trén toan bé dich cat.

Xac dinh didm két thuc qua trinh chung cét bing so mau hoac sl dung dAu dé quang hgc hodc phéan
tich dign thé véi hé thdng da pH.

10.4 Phép thir tring

Tidn hanh phép thir trdng véi cae thube thir st dyng trong 10.3.1 dén 10.3.3 nhwng khang co mau thir
(10.2).

-

CHU THICH  Cé 1hé thay mBu thir bdng 1 g sacaroza (S.15).

10.5 Phép thir véri chdt chudn (Phép thir kidm tra)

S4y khi chit chudn dugc st dung & nhigt 46 L 60 °C dén 80 °C trong chan khdng, véi sy cé mat cla
phospho pentoxit (5.8).

Tién hanh phép thir kiém tra trén phan mau thi ti thidu 0,15 g biing cach xéc dinh ham lugng nite cla
tryptophan {5.7) vafhodc cda axetanilit (5.6),

CHUTHICH Cé thé thém 1 g saccaroza (5.15) vao cht ehudn

B4 thu hbi nito tir axetanilit it nhat phai 12 99,5 % va a6 thu hbi nite tir tryptophan it nhat 14 99,0 %
11 Bidu thj két qua
11.1 Ham lwrorng nito

Harn |urorng niter, wyy, bidu thi phdn khdi lvgng chat kha, tinh bing phan trdm (%), theo céng thire sau:

wo= (Vi=Vo)xTx0,014x100 100 1407 (Vi—V,)
" m T00-w,,  m[100-w)

trong da:
Ve lathé tich cia dung dich axit sulfuric (5.12) c&n cho phép thir tring, tinh bing mililit {ml);
V, lathé tich cla dung dich axit sulfuric (5.12) cAn cho phdn mau thi, tinh bang mililit {ml);

0,014 14 leeng nite trong duong vii vige st dung 1 ml dung dich axit sulfuric 0.5 mol/l, tink
bang gam (g).



T la néng a6 drong lvgng cla dung dich axit sulfuric st dung gé chuln do;
m |3 khéi lwgng cta phin m3u thiy, tink bng gam (g);
wy 1a dd dm, duoc xac dinh theo Didu 9.

Biu thi két qua dén hai chir sé thap phan.

14.2 Ham lwgng protein thd

Tinh ham Iwgng protein thd cla san phdm khé biing cach nhén ham lrgrng nitey (11.1) thu dwgre & théd
diém xac dinh vai hé sb chuydn @i phi hop cho loai sdn phdm ngil cée hodc dau a8 va vide sir
dyng ching

Bidu thi k&t qua dén mat chir s thap phén.

CHU THICH Mt 56 he sb chuydn dbi duoc sir dung eha ngd ehe duge ndu trang Phy lye C. CAc leai khac thudng sik dung
he =4 6,25

12 B chym

12.1 Phép thir lién phong the nghidém

Cac chi tiét cla phép thl lién phong thik nghiém v& 45 chum cla phirong phap dugc dua ra trong Phy
lye A. Cac gié trj thu dugre tlr phép thir lidn phong thik nghiém ndy co thé khéng dp dyng cho céc déi
néng 4% va cac chét nén ngodi cac dai nbng d6 va chét nén d4 néu,

12.2 B9 I§p lai

Cheénh léch tuyét dbi gida cac két qua cla hai phép thir ddc lap, don 18 thu duge khi st dung cung
phuong phédp trén vat liéu thir gidng hét nhau treng cing mét phéng thir nghiém, do mét ngudi thyee
hién, st dyng clng thit bi, thire hign trong mét khodng thivi gian ngdn, khéng qué 5 % cac trrémg hop
vircrt qua gidi han 13p lai r dege tinh theo cdng thic sau:

r=(00063x wp) x2.8

trong d6 wp 1a ham Iwgng protein thd cla mdu, biéu thi bing phAn trdm khéi lwgng sdn phdm khd
(xem Bang B.1).

Boi véi cac san pham co ham Irong protein thd tie 7 % dén 80 %. xem Bang A.1 va Hinh A1,
123 Bgtai lgp

Chénh léch tuyét ddi gitra céc két quad cla hai phép thi don 18, thu dwec khi st dyng cing phurong
phap trén vat igu thir gibng hét nhau trong cac phéng thire nghiém khac nhau, de nhirng ngudi khac



nhau thyre hién, st dung cac thidt bi khac nhau, khéng qua 5 % cac trwéng hop vurgt qua gidi han tai
lap B dwere tinh theo céng thic sau:

F=0014xwx28
(xem Bang B.1).
D&i veri cac san pham céd ham lwgng protein thd tir 7 % dén 80 %, xem Bang A.1 va Hinh A1,
12.4 Sai sb téi han

12.41 5So sanh phép do cia hai nhém trong mét phéng thir nghigm

Sai sé t&i han (CDr) gitka hai gia tri trung binh, mi gia ir thu dwge tir hai két qua thi dudi cac diéu
ki&n l4p lai, bang:

CDr=158 x5 =J‘1,QE % (0,0083 x we) = 0,011247 ¥ we
{xem Bang B.1).
12.4.2 So sanh phép do cia hai nhdm trong hai phéng thir nghigm

Sai sb i&i han (CDR) gilra hai gia tri trung binh, mé&i gid trj thu dwoc tir hai két qua thir do hai phang
thik nghiém khadc nhau thire hién duéi cac didu kién 1Ep lai, bang:

CDR =2,84/5% - 0,5 5% = 2,8/(0.014 x wp ) - 0,5 (0,0083 x we ) =0,03716 X wp
(xem Béng B.1).
13 Bio cdo thir nghiém
Bao cao thiy nghigm phai ghi rd:
a) moi théng tin cAn thidt 44 nhan biét 4y a0 v& miu the;
b} phwong phap [y miu g3 st dung, néu bidt;
¢} phuong phap thir @4 s& dung, vién din tiéu chudn nay:
d) hé sb chuyén ddi da s dung (xem Chu thich trong 11.2);

e) moi chi tidt thao tac khang dwge quy dinh trong tigu chudn nay hodc nhirng didu duge coi la tuy ¥
ciing nhu bt ky sw cb nao co thé anh hudng dén ket qua thik,

f) két qua thir thu duge, hodic ndu théa man yéu cAu vé 44 13p lai thi néu két qua cudi cung thu duge,



Phy luc A
{Tham khao)

Két qua clia cac phép thir lién phong thir nghiém

B9 lap lai, 33 1ai lap va sai sb t&i han clia phuong phap dugc thiét 1ap bdi hai phép thir lién phong thir
nghiém luan phién theo cac y&u cau cda phin 2, phan 2 va phén 6 clia TCYN 6310 (IS0 5725).

Murdri phdng thir nghiém tham gia vao phép thd nay. Muéi bdn san phim va bbn chét chudn duoc dung @
phén tich. Géc két qua dua ratrong Bang A 1.

Bing A.1 - Két qua théng ké cia cac phép thir lién phang thir nghidm

Théng sb | Miu "
1 2 3 4 5 5 7T |
= 1 k
Sb lWrgng cac phong thir nghigm cén lai
sau khi d8 logi trir ngoai & L = 10 e 10 L i
| : i ! S =
Ham lwgng profein trung binh (wy % 5,7), tinh | _ |
T 703 | Bo94 | ‘902 | 11,88 | 1390 | 15,54 | 16,19
£0 lech chudn 13p lai, s 011 | 004 | oo7 | 015 | 006 | 007 | 047
He =b bidn thitn (36 eh chudn drung
binh, % 15 | 045 | 078 126 | 043 | 0,45 = 1,05 |
g
Gith han I3p iai, r (= 2.8 x 5] 031 | 011 | 020 042 | 017 | 020 | 048 |
- |
| B¢ Igch chudn ti 13p, sr 18 | 014 | 008 | 028 | 016 | 014 | 0,34
Hé s& bidn thieén (08 léch chudn Rrung ‘ . ‘
| bink, % | 270 | 157 | 089 | 236 | 115 | 090 ' 2,10 |
|
Giei han 1ai lap, R (= 2,8 x sq} 053 | 039 | 022 | 078 | 045 | 039 | 085 |
e e ==1] S O

]
* Cécmiu 4o 14 1= Bt mj théng thueng 1, 2 = Ngé; 3 = Lua mach; 4 = Lua my théng theang; 5 = BOt |
my théng thurdeng 3, & = Lda my cng; 7 = BoE my thiedng 2.




Bang A.1 (két thiic)

i —p=—

1 Miu °
Théng s | — S— —
8 s | 10 1 12 | 1 [ 14
S& legrg cdc phong thi nghiém con lai [ ]
i ol L L 10 10 e i | g
sau khi 33 logi trir ngeai |& [ [ |
| |“ 5
| Ham luong protein rung bink {wy, x 5,7}, tinh | ' .
Bain et Gt 2191 | 2280 | 3157 | 6133 | 6219 | 7846 79,89
theo % chit kha, we [
|D¢I¢d‘|uhuﬂn l4p lai, 5, 005 | 017 | 010 | o085 | 027 | 057 | o418
He sb bibn thién (30 lch chulin trung |
041 | 075 | 032 | 1,39 | 043 | 072 | 024

binh), % '

Gitt han lap lai, ri=28x 5] 0,25 0,48 0,28 2,38 0,75 1,80 0,83
£4 18ch chukn t3i 13p. ss 020 | 046 | 046 | 137 | 078 | 102 | 083
"He sb bién thién (80 léch chudn Rrung | | e

Gaeah: G " 432 | 202 | 146 | 223 | 127 | 128 | 104
binhy, %

Gidsi han 141 13p. R (= 2.8 x $) 081 | 129 | 129 | 384 | 221 | 288 | 242

Y

-
12 p=
14 b
a8 -

s |-

L

42 -

[ Fiistg ot Folll] bekl By

0 S MW 1% 0 35 30 M 40 45 85 55 A B4 FO TS B2 K

CHU DAN
A Ham liFrorng protein, %

Y B8 lech chudn, %

' Cac mdu do la; B = Pau 2 9 = Dau 1; 10 = B&u hat ngoai dbng rudng, 11 = Gluten bdt mj 1;
12 = Gluten bt my 2, 13 = Gluten ngd 1; 14 = Gluten ngd 2.

Hinh A.1 — Mdi quan hé giira d¢ léch chudn lap lai va
dé Igch chudn tai 13p va gia trj trung binh cla ham lwgng protein




Hinh A.1 che thay 46 l&ch chudn 14p lai va 46 léch chudn |ap tai lap phy thudc vao gia iri protein tim
thdy, do vay cic gia tri nay khéng phai la hing sb.

Vige thiét 1ap méi quan hé phu thuge gilra cac gia tri vé& do chum (dd |3p lai hodc o tai 1ap) va muc
trung binh cla protein ting d5i vé&i mat vai loal cé lién quan,

Tir sai 58 nha quan sat duge gira cac mdi quan hé din dén chip nhan phirong trinh di qua diém géc
toa d§:

a) phuwong trinh dwéng hai quy i vdi s 5 =0,0063 x we
b) hésé xac dinh R?=0,4646
¢} phuong trinh dwéng héi quy 36 véri sz 8= 0.014 % we

-

d)  hé sd xac dinh RI=07845



Phu lyc B
{Tham khao)

Sai s0 t&i han va ap dung thyec t& cac giéi han I3p lai va tai lap
cho cac ham lwegng protein khac nhau
B.1 So sanh cac phép do cia hai nhém trang mat phang thir nghigém

Sai 56 t&i han (CDry” gitra hai gia tr] trung binh thu dugc t hai két qua thir dudi cae didu kién vé do
|4p lai béng:

ChOr=28s I{i.«l
! \ 21’.!_| 2.'12
trong do:
5, la &6 léch chudn Jap lai:

nyvan; 14 sb két qua thir tuong tng vei méi gia tr trung binh,

Néu cd hai n, var, déu bing 2, thi phueng trinh rat gon 14

[1
Chr=28s [~ =198s
V2

B.2 Sosanh céc phép do cda hai nhém trong hai phong thir nghiém

Sai sb téi han (CDR) gitva hai gia b trung binh thu dwee tir hai két qua thir cla hai phéng thir nghiém
khac nhau dudi cdc didu kién vé a3 I3p lai bing:

CDR =28 1ri|!szn ot ;71_ 2::j
trong ad:
. 14 a% léch chudn 1Ep lai:
Sk la a9 léch chudn tai lap;

mvan; l& st ket qua thir twong tng véi méi gid trj trung binh,

Neéu ca hai m va n, déu bing 2, thi phuong trinh rit gon [a:

CDR =2,8+/5% - 0,5 5%

Sai s 1&i han 13 sai s& gida hai gid b rung bich thu deoc o hat két qud thi¥ trong elng 8 1ap lai, xem TOWVN 8910-8
{150 5725-8)

1)



Bang B.1 — Ap dung thyc té cla gioi han |3p lai va giéi han tai lap

abi véi cac ham lirgng protein khac nhau

Ham legng | | Sai s ti han (CD) giba hai gid |
YO | Doleh | Gisingn | B lgch Gi6i han R ,
protain i tri trung binh
chudn 1ip lai laplai | chudn tai ljp tai 13p ool e
[ (w57 5 i 3 R | Trong 1 phdng | Trong 2 phéng |
% : ] thir nghiém | thir nghiém
ST T 006 017 LT 0.12 0,37 l
PR T 009 0,25 2,21 0,59 |' 0,18 056 |
Bt 0,12 0,34 0,28 0.78 T R O 2 |
[ 258 | oas | oa 035 | g 030 093 |
T a0 0,18 0.50 042 | 118 036 Iz |
: e R | === =
3% 0.21 0,59 0,49 1,37 0,42 R |
(R R Sy k3 = -
an | 0,24 0,67 0,56 1,57 0,48 1,49 I
R 0,27 0,76 0,63 176 RS 168 |
s | 0x 0.64 0.70 1,06 0.50 187
N il e 0,92 0,77 216 0,65 205 |
50 036 1,01 0,54 2.35 0,71 T _J
65 | 049 109 | o9l 2,55 0.77 T T
. 042 148 0,58 2.74 083 261 |
B 045 | 126 | 1,05 204 089 280
[ &0 TE I [ e T 0,95 2,99 _]
Cho phep:
Phépthir 1| + | Phépthr2 | = | Trungbinh 1 (phépthi 1+ phép thir 2)/2 |
Phépthir§| + [Phepthv6 | = [ Trungbinh 2 (phep thir 5 + phép thir 6)72 |

+  [Prépthi 10] =

vl D

Gitn han i8p lai dwegc dp dung gida

hodc gilka

Gidvi han tai [&p duge ap dyng gidra

hodc gilra

Sai 5& t&i han (S0} dwee dp dung gitra

hode gilka

Trung binh 3 {phép thik 8 + phép thoe 10)/2

phep thik 1 - phép the 2

phip thik § - phép thT &

phep thir 1 — phep thi &

phép thiy 2 - phép thi 9

trung binh phep thiy 1 - phép thir 2

trurg binh phép thiy 1 - phép thik 3



Phy lyc G

{Tham khao)

Cac h@ 86 chuyén ddi ham lwgng nito sang ham Iwgng protein

sin i e
| Laa my thurng e ]| &7
Laa my cing 57

ST |

sin __phém Iia g nghidn i 5.7 hosc 6,25 '

Lia mj dang lam thie &n 6.25 if
Lua mach i ot 6,25

' Vén mach : 5.7 hose 6.25

! Lia mach den 57
| Ngi ebe lai (Triticale) 6,25
| Nge i % 6,25
Dau ab 6,25
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