Thirc an chan nudi — Xac dinh ham lugng nito
va tinh ham lugng protein thé

Phan 1: Phuong phap Kjeldahl

Animal feeding stuffs — Defermination of nitrogen content and cafcufation of crude protein content

Part 1: Kjeldahl method

1 Pham vi ap dung

Tiéu chudn nay gui dinh phudng phap xac dinh ham Iugng nitd trong thic an chan nudi bang phudng
phap Kjeldahl va tinh ham lugng protein tha,

Phuong phap nay khong xac dinh dude cac dang nitd bi oxi héa hodc cac hdp chat nita di veng.

Phuong phap nay khéng phan biét dugs gilta nite protein va nitd phi protein. Néu can phai xac dinh
ham Iugng nitg phi protein thi phai ap dung phudng phap thich hdp khac.

2 Tailiéu vién dan

Cac tai lidu vién dan sau la rét cén thiét cho viéc ap dung tiéu chudn. BG&i véi cac tai liéu vién dan ghi
nam ban hanh thi ap dung phién ban dugc néu. Déi vdi cac tai lidu vien dan khang ghi nam ban hanh
thi &p dung phién ban mdi nhét, bao gém ¢ cac sifa ddi.

TCWN £952:2001 (1SO 6498:1998), Thifc &n chan nuéi — Chudn bi mau thir.

3 Nguyén tic

Chét hitu co dugc phan hily bang axit sulfuric vdi su cé mat cla chat xdc tac. San pham phan (ng dudc
kiém héa, sau 6 dudc chung cat va chuln dé ludng amoniac gidi phéng. Tinh ham Iuong nitd va nhan
két qua vdi hé s6 qui udc dé thu duge ham lugng protein thé.



4 Thudc thir va vat lieu

Chi sif dung cac thude thir tinh khigt phan tich, trir khi ¢6 qui dinh khac va nudc cat hodc nudc dé loai
ion ho&c nude o do tinh khiét tudng duong.

Cac thudic thif [ngoai trir nhitng chét chudn (4.6)] khong dudc chita cac hop chat nitg.

4.1 Kali sunfat.

4.2 Chat xuc tac, 4.2.1 hoéic 4.2.2.

4.2.1 Déng (ll) oxit (CuO).

4.2.2 Pong (Il) sunfat ngdm nam phan tr nude (CuS0,.5H,0).

4.3 Axit sulfurie, c(H,S0,) = 18 mol/l, py(H,50,) = 1,84 g/ml. -

4.4 Sap parafin.

4.5 Sacaroza.

4.6 Chét chuan, 4.6.1 hoic 4.6.2,

4.6.1 Axetanilit, c6 di€m néng chay & 114 °C; ham Iugng nitd (N) 103,6 glkg.

4.6.2 Tryptophan, cb diém néng chay & 282 °C; ham lugng nita (N) 137.2 g/kg.

54y khé tryptophan trude khi sif dung.

4.7 Dung dich natri hydroxit, w(NaOH) = 33 % (phan khéi Iugng).

4.8 Dich thu, 4.8.1 hotc 4.8.2.

4.8.1 Axit sulfuric, dung dich thé tich chudn, e{H.50,) = 0,05 mol/l hodc o(H,S0,) = 0,125 molil.
4.8.2 Axit boric, AH.BO,) = 40 g/l.

4.9 Dung dich diing dé chuin dé.

4.9.1 Natri hydroxit: dung dich thé tich chugn, c{NaOH} = 0,1 mal/l hodc c{NaOQH) = 0,25 mol/l.
4.9.2  Axit sulfuric, dung dich thé tich chuan, &(H,S0.) = 0,05 mal/l hoic c(H,S0,) = 0,125 mol/l,

Néng d6 phan tf gam clia dung dich thé tich chuan phai tinh d&n chit s thap phan thir tu.



4.10 Chat chi thi hén hop, diém trung tinh & pH = 4.4 dén 5,8.
Hoa tan 2 g 0 metyl va 1 g xanh metylen trong 1 000 ml etanol [ (C,H;OH) = 95% (phan thé tich)].
4.11 Gidy chi thj pH.

4,12 Chat trg soi, nhu da bot hat, hodc bi thiy tinh dudng kinh 5 mm dén 7 mm, hodc cac miéng

carborundum da dudc rifa bang axit clohydric, nudc cat va tro hoa.

5 Thiét bi, dung cu
Sir dung cac thiét bi clia phong thir nghiém théng thudng va cu thé nhu sau:
5.1 Can phan tich.

5.2 Thiét bi phan hiy, chung cat va chuin dé.

6 Liay mau

Mau glfi d&n phong thit nghiém phai 1a mau dai dién. Mau khéng bi hu héng hodc thay ddi trong sudt
qua trinh van chuyén ho#c bao quan.

Phuong phép |18y mau khdng qui dinh trong tigu chudn nay, nén 18y mau theo TCVN 4325 (1SO 6497).

Bao quan mau sao cho tranh dude su hit hai va thay d&i thanh phan.

7 Chuan bj mau thir

Chuan bi mau thir theo TCVN §952:2001 (1ISO 6498:1998).

8 Cach tién hanh

CANH BAO — Cac thao tac dudc mé ta trong 8.3.1 va 8.3.2 phai thuc hién trong ti hét cé hé
théng théng gid t6t hodc trong tu hat khéi chju duge axit sulfuric.

8.1 Yéu cau chung
Hudng dan chuﬁg khi ap dung phudng phap Kjeldahl, xem 1SO 1871.
8.2 Phan mau thit

Can mét ludng mau thir, tdy thudc vao ham lugng nitd sao cho phan mau thir chia tir 0,005 g dén 0,2 g
nitd va tot nhat |4 1an hon 0,02 g nito, chinh xac d&n 1 mg.



Khéi lugng phan mau thir tit mau khé ding nhat nén lay trong khodng tir 0.5 g dén 2,0 g. Khai lugng
phan mau thif L8t valthosc khong déng nhét thi trong khoang tir 2,5 g dén 5.0 g.

8.3 Xac dinh

8.3.1 Phan hiy chét hiru co

Chuyén hét phan mau thir sang binh phan hily Kjeldahl cé kich ¢ phi hdp (thudng 1a 800 mi).
Thém 15 g kali sunfat (4.1).

Thém mat ludng thich hdp chat xdc tac nhu sau: 0,3 g ddng (1) oxit (4.2.1) hoac tir 0,9 g dén 1.2 g ddng
(I} sunfat ngam nam phan ti nudc (4.2.2).

Thém 25 ml axit sulfuric (4.3) doi v&i gam chét khé ddu tién cla phan mau thit va them 6 ml dén 12 mi
cho mai gam chat khé ti€p theo. Trén ki, ddm bao réng phan mau thir dude uét hoan toan.

Bat binh ciu sao cho true clia nd nghiéng mét gée 30° dén 45° so véi phudng thdng ding. Gilt binh &

vi tri nay trong sudt qua trinh dun néng.
B4u tién dun nhe dé& tranh bot trdo I&n ¢4 binh hoac trao ra ngoai.
CHU THICH 1 Cé thé thém chat chéng tac bot nhu sap parafin (4.4).

Blun nhe va thinh thodng khudy cho dén khi hén hdp bi cacbon héa va hét bot, Sau d6 tiép tuc dun dén
khi dich Idng séi déu.

CHU THICH 2 Néu thay axit ngung tu dén giita ¢ binh Kjeldahl c6 nghfia la qua trinh dun d& hoan tat,
Tranh dé thanh binh qua néng néu thanh binh khéng tiép xtc vdi dich 16ng.

CHU THICH 3 Néu ding ngon lifa thudng, c6 thé tranh hién tugng qua nhigt bang cach dat binh trén lugi lam
bang vat ligu chiu nhigt cé duding kinh 13 Iudi hoi nhd han dudng kinh etia binh & doan chira phan dich 1dng.

Sau khi dich |ong d& trong €6 mau xanh luc lam, dun néng thém 2 gid.
D& ngudi. N&u xuat hién can ran thi thém mot it nude va trén déu bing cach khudy,
8.3.2 Chung cat ameniac

8.3.2.1 Cho cn than tif 250 m| dén 350 ml nudc dé hoa tan hoan toan sunfat. Néu can c6 thé hoa tan
béng cach lam &m binh trong nuéc &m. Tron déu bing cach khudy va d& ngudi.

Thém mét it chat trd s6i (4.12).



B&i vdi mét s6 mau cu thé, sunfat ¢ thé khong hoa tan hoan toan trong nudc. Trong trudng hdp nay
né&n |&p lai qua trinh phan hiy véi mét lugng kali sunfat (4.1) nho hon,

8.3.2.2 Dung pipet 1dy 25 mi axit sulfuric {(4.8.1) cho vao binh himg cla thiét bi chung cét, co nong dé
axit chon phu thudc vao ham lugng nitd cda phan mau thir, Thém tir 100 ml d&n 150 mi nude. Thém vai
giot chat chi thi hén hop (4.10). Tién hanh theo 8.3.2.4.

8.3.2.3 Cach khae, cho vao binh himg tr 100 mi d&n 250 ml axit boric (4.8.2). Thém vai giot chat chi
thi hén hap (4.10).

Nén chudn di déng thai amoniac (xem 8.3.3.3) trong qua trinh chung cdt, diéu nay gilp cho viéc xac
dinh thdi diém k&t thic qua trinh chung cat duge dé dana.

8.3.2.4 Nhang dau ra cla binh sinh han trong dich 16ng cla binh hitng sau it nhat 1 cm.
Rat tif tir 100 mi dung dich natri hydroxit (4.7) doc theo thanh binh vao binh phan hiy.
Lap ngay binh vao thiét bi chung cét.

Bun binh sao cho trong 30 phit thu dude khoang 150 ml dich cat, Khi k&t thic thdi gian chung cat, ding
gidy chi thi pH (4.11) kiém tra do pH clia dich c&t & ddu éng ngung. NEu phan {mg van kigm tinh, thi tiép
tuc chung cat.

CHU Y - Lay binh ngung ra khoéi dich l16ng ngay trudc khi két thic qua trinh chung cat dé tranh

hién tudng suc ngudc trd lai cua dich cat,

M&u trong sudt qua trinh chung cat s dung axit sulfuric 1am dich thu, thi dung lugng chita trong binh
himg tré nén kiém tinh, vi vay nén cé su diéu chinh thich hap khi xac dinh.

8.3.3 Chuan dd

8.3.3.1 Nén ding may do pH khi chudn dé cd chi thi diém két thic tu déng. Trai lai, digm két thie duge
chi thi bang su d&i mau cda chi thi hdn hop (4.10) duge b sung & 8.3.2.

8.3.3.2 Neéu dung axit sulfuric lam dich thu, thi trong binh himg chuan do lugng axit sulfuric du bang
dung dich natri hydroxit (4.9.1), e(NaOH) = 0,1 molfl ho&c c(NaOH)} = 0,25 mol/l phi hop, cho dén khi

may do pH cho thay diém két thic hodc cho dén khi c6 su thay ddi mau tif tim sang xanh & cay.

8.3.3.3 Né&u ding axit boric lam dich thu, thi chudn d6 amoniac béng axit sulfuric (4.9.2),
c(H,S0,) = 0,05 mol/l hodc ¢(H,S0,) = 0,125 molll thich hap, cho @&n khi may do pH cho thay digm két
thic hosc cho dén khi thay dai mau tif xanh 14 ciy sang tim.



Néu chuin d6 khong thé tién hanh dudc déng thai (xem 8.3.2.3), thi nén ti€n hanh chuan dé cang sém
cang tot sau khi két thic viéc chung c4t va dam bao ring nhiét dé dich cat khéng quéa 25 °C. O diéu

kién nay sé tranh dugc su hao hut amoniac.

8.4 Phép thirtrang

Ding khoang 1 g saccaroza (4.5) thay thé phan mau thd.
8.5 Phép thirkiém tra

Tién hanh phép thir kiém tra bang cach xac dinh ham lugng nitd clia axetanilit (4.6.1) hodc tryptophan
(4.6.2) sau khi d3 thém 1 g sacarocza (4.5).

Viée chon chét diing cho phép thil kifm tra can phai xem xét dén kha nang phan hly clia mau dé phan
tich. Axetanilit d& phan hiy con tryptophan khé phan hiy hon.

D& thu héi nits tir axetanilit hoAc tir tryptophan it nhat phdi 14 99,5 % déi véi axetanilit va it nhat 99,0 %
déi véi tryptophan.

9 Tinh va biéu thi két qua
9.1 Tinh ham lugng nitc
9.1.1 Dich cét thu dugce trong axit sulfuric

Khi thé tich axit suffuric diing dé thu hdi amoniac trong phép xac dinh (8.3) va trong phép thlf trang d
(8.4) la bang nhau, tinh ham Iudng nitd cla mau thit, w,, tinh b&ng gam trén kilogam mau thu, dude
tinh bang céng thitc sau day:

(v, —v )xe, xM
m
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trong do
V, la thé tich clia dung dich natri hydroxit (4.9.1) diing cho phép thmrsng, tinh bang mililit;
V, la thé tich cla dung dich natri hydroxit (4.9.1) ding dé xac dinh, tinh bang mililit;
¢, & néng dé cla dung dich natri hydroxit (4.9.1) diing d& chudn do, tinh bang mol trén lit;
M 13 khéi lugng phan ti gam cla nitg, (M = 14 g/mol), tinh bing gam trén mal;
m  la khéi lugng phan mau thir, tinh bang gam.

Bao cao két qua chinh xac dén 0,01 g/kg.



9.1.2 Dich cat thu dudc trong axit boric
Tinh ham Iugng nitd cha mau thir theo céng thic sau day:

2{v;—v,)xc, x M
mg m

trong dé
w,, 1a ham luong nitd clia mau thir, tinh bang gam trén kilogam;
V, 14 thé tich clia axit sulfuric (4.9.2) ding cho phep thif trdng, tinh bang mililit;
V, la thé tich clia axit sulfuric (4.9.2) ding d& xac dinh, tinh bang mililit;
M 1a khdi lugng phan tit gam cla nitg, (M = 14 g/mol), tinh bang gam trén mol;
¢, la néng d chia axit sulfuric (4.9,2) diing dé chuan do, tinh bang mol trén lit;
m 12 khai lugng phan mau thir, tinh bang gam.

Bao cdo két qua chinh xac dén 0,01 g/kg.

9.1.3 Tinh ham lugng protein tho

Ham Iugng protein the cé thé tinh bing phan fram hosic gam trén kilogam. Cong thirc tinh ham ludng
protein thé cla mau thit nhu sau:
w, = 6,25 w, a'kg
hoac
w, = 0,625 w, %
trong dé

w. |a ham luong protein thd tinh bang gam trén kilogam ho#c tinh bang phan trém;

w. 13 ham Iugng nitd clia mau thir (w,, hodc w,; xem 9.1), tinh bang gam trén kilogam.

Bao cao két qua chinh xac dén 0,01 g/kg hodc 0,1 %.

10 Do chum
10.1 Phép thir lién phong thir nghiém

Cac chi tigt clia phép thr lién phéng thit nghiém vé db chum clia phudng phap dugc dufa ra trong phu
luc A. Gac gia tri thu dude tir phép thir lién phong thif nghiém nay co thé khéng ap dung cho cac dai

ndng d6 va cac chdt nén (matrix) khac vadi cac gia tri da néu.



10.2 Db lap lai

Chénh |&ch tuyét ddi gilta cac két qua cla hai phep thir déc lap, ddn lé thu dugc khi sif dung cling
phudng phap trén vat liéu thir ging hét nhau trong cing mét phong th nghiém, do mét ngudi thuc
hién, st dung clng thiét bi, thuc hién trong mat khoang thai gian ngan, khéng qua 5 % cac trudng hdp
vt qua gidi han 1&p lai (r) dugc tinh theo cdng thic sau day:
r=0,3 %+ 0,008 w.

trong dé

rla gidi han l&p lai, tinh bang phan tram;

w. 13 gia tri trung binh cla hai két qua th(r don I& xac dinh lugng protein tha, tinh bing phén

tram.

10.3 Db tai lap

-

Chénh léch tuyét déi gilra cac két qua cla hai phép thir dan 1, thu duge khi sir dung cling phudng phap
trén vat liéu thir gidng hét nhau trong cac phong thit nghiém khac nhau, do nhimng ngudi khac nhau thite
hién, sif dung cac thiét bi khac nhau, khéng qué 5 % cac truding hdp vudt qua gidi han tai lap (R) dudc
tinh theo cong thic sau day:

R=13%+0,027 we
trong do
R la gidi han tai lap, tinh bang phan tram:

wy | gia . trung binh clia hai két qua thir doc lap ding dé xac dinh ham luong protein thé, tinh
bang phan tram.

11 Bao cdo thir nghiém

Bao cao thif nghiém phai ghi ré:

a) moi théng tin can thiét 48 nhan bigt ddy a vé mau thir

by phudng phap 18y mau da s dung, néu bigt;

c) phudng phap thit nghiém da diing, vién dén tiéu chudin nay;

d) mai chi tiét thao tac khéng dude quy dinh trong tiéu chudn nay hoac nhu’r‘lg ﬂmu dudc coi la tuy v
cling nhu cac sif c6 bat ky ma co thé anh hudng dén két qua ther;

g) két qua thir nghiém thu duge, ham Iugng nits hosic ham luohg protein thd, tinh bang gam trén
kilogam hodc tinh bang phan tram, clng véi hé s6 chuyén ddi (nghia 1a 6,25); hodc néu thda man yéu
cau vé do 18p lai thi néu két qua cudi cling thu dudc.



Phu luc A
(tham khao)

Két qua phép thir lién phang thir nghiém

ISOTC 34/3C 10 d3 t5 chitc mdét phép thlr lién phéng thir nghiém vac nam 1987 tién hanh theo
ISO 5725:1986. K&t qua phan tich théng ké cudi cling thue hign theo TCVN 6910-2 (IS0 5725-2). Co 25
phong thit nghigm tham gia trong phép thir nay; cac mau gluten ngd, thire &n da dude trén trude vo béo,
bt ca, thifc 3n chan nudi da dude trén trude dam dac (2 loai), san phdm premix va ndm men da dudc
danh gia.

Bang A.1 — Két qua théng ké clia phép thirlién phéng thir nghiém (dudc théng ké nam 2002)

Théng s& Méu * it W |
1 2 3 4 5 6 7
548 lugng cdc phing thir nghiém con lai sau 23 23 22 17 23 23 23

khi da loai trir

Ham lugng protein thé trung binh, %, (tinh 05 811 | 458 3,0 49,6 47 .5 253
thec héam lugng chat kho)

| D6 lgch chudn Iap lai (s,), % protein thd 020 | 033 | 034 | 006 | 028 | 0,20 | 024 |
Bé l&ch chudn tuong dai 13p lai, % D41 | 041V MOTS 1,85 0,7 0,42 0,93 |

| Gidi han lap lai (1 082 | 092 | 09 | 016 | 078 | 056 | 0,66
[r=28x 5] % protein thd
Gia tri Horrat * 0.3 03 0.5 0,9 05 | 03 0.7

| B4 léch chudn tai lap (sg), % protein the 1,00 122 | 090 | 047 103 | 097 | 074

| B léch chudn tudng dai tai lp, % 1.42 1.5 1,96 12,1 2,59 | 2,03 2,94
Gidi han tai lap (R) 280 | 342 | 253 102 | 288 | 278 | 208
[R=208x 5], % protein thd '

| Gia tri Homat 0.7 0.7 1,2 ' 3.8 1.2 0.9 1,3

" MAEU 1: bdtca;
Mau 2; thifc &n chifa gluten ngd;
Mau 3: ndm men;
M3 4: sdn phém premix;
Mau & thife an chan nudl da dude trén trude dam dac ;
M3u 6: thirc #n chan nudi da dugc trén tnede dam dac;
Mau 7: thite 3n chan nubi da duge trén indic vi baa,

®  Gia Iri Horrat bang 1 chimg & dap (ng dugc véu cau vé §o chym, cdn gia ti > 2 thi khing dap dng duge yéu cdu vé do
chum; rghia 14, 38 chum bign ddng 18n 481 vdi hdu het phép phan tich hode khi gld ti bign thidgn thu duoe 1dn han gid ti
mong mudn d5i v8i phudng phap da dong I
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Hinh A.1 — M&i quan hé giira cac gia trj dé chum (r, B) va gia tri trung binh (W)



[1]

[<]

(3]

[4]

[5]

[€]

(7]

Thu muc tai liéu tham khao

ISO 1871 Agricultural food products — General directions for the determination of nitrogen by the
Kjeldahl method.

ISO 5725:1986 Precision of test method — Determination of repeatability and reproducibility for a
standard test method by inter — Laboratory tests (d3 hiy).

TCVN 6910-1:2001 {ISO 5725-1:1994), B chinh xac (d6 diing va dé chum) cla phudng phap do
va k&t qua do — Phan 1: Cac dinh nghia va nguyén tic chung.

TCVN £910-2:2001 (ISO 5725-2:1994), B chinh xac (36 dung va do chum) cla phuong phép do
va két qua do — Phan 2: Phuong phap co ban dé xac dinh 4 Iap lai va do tai lap cla phuong phap
do tigu chudn.

TCVN 4325:2007 (SO 8497:2002), Thifc &n chan nudi — L3y mau.

HORWITZ. Evaluation of methods used for requlation of foods and drugs, Anal. Chem., 57, 1982,
pp. 67 A-TBA,

PEELER J. T., HORWITZ W. and ALBERT R. Precision parameters of standard methods of
analysis of dairy products, JAOAC, 72 (5), 1989, pp. 784-806.



