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L&i n6i dau
TCVN 10034:2013 hoan toan twong dwong veéi 1ISO 1871:2009;

TCVN 10034:2013 do Ban ky thuét tiéu chuén quéc gia TCVN/TC/F13
Phurong phép phén tich va Idy méu bién soan, Téng cuc Tiéu chuén
Do lwvdng Chét lvgng thdm dinh, Bd Khoa hoc va Cong nghé céng bé.
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Loi gidi thiéu

Déi v6i cac san phdm thye pham va thirc an chan nudi c6 ngudn géc dong vat hoac thyc vat, dé xac
dinh ham legng nito' thuwdng st dung phwong phap Kjeldahl.

V& nguyén tic, phuong phap Kjeldahl c6 thé chudn hoa dwoc, vi phirong phap ndy thuong chép nhan
cac thiét bj khac nhau hoac cac phwong phap trong tw néu cho cac két qua twong dwong.

Muc dich ctia tiéu chudn nay 1a mé ta cac buédc khac nhau clia phwong phap, cac diém téi han kém
theo va cac muyc tiéu téi thiéu dat dwgc nhdm dam bao phwong phap dwgc ap dung chinh xac.

Tiéu chudn nay dwa ra cac hwdéng dén chung va tiéu chudn nay khéng dugc dung dé thay thé cac tiéu
chudn hién hanh dang duoc sv dung.
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Thwe phdm va thirc dn chan nudi — Hwéng dan chung vé
xac dinh ham lwong nito bang phwong phap Kjeldahl

Food and feed products — General guidelines for the determination of nitrogen
by the Kjeldah! method

CANH BAO - Viéc ap dung tiéu chuin nay cé thé lién quan dén céc vit lidu, thiét bj va cac thao tac
gay nguy hiém. Tiéu chudn nay khong thé dwa ra dwoc tit ca cac vin dé an toan lién quan dén
viéc sir dung ching. Ngwéi str dung tiéu chudn nay phai tw thiét 1ap cac thao tac an toan sirc khoe
thich hgp va xac dinh kha ning ap dung cac giéi han quy dinh trwéc khi sir dung tiéu chuin.

1 Pham vi ap dung

Tiéu chuan ndy dua ra cac hweéng dén chung dé xac dinh ham legng nito bing phwong phap Kjeldahl.
Tiéu chuan nay ap dyung cho thyc phdm va thirc &n chin nudi cé chira cac hgp chét nito co thé xac
dinh trwc tiép bang phuong phap Kjeldahl.

CHU THICH Nguyén tic do ciia phuong phap nay | khong tinh dén nito tir nitrat va nitrit.
2 Nguyén tac

Phan hdy phan mau thir bang axit sulfuric dam dac vdi s cd mat clia chét xic tac dé chuyén héa cac
nito h@ru co thanh amoni sulfat. Natri hydroxit dw dwoc thém vao dich phan hiy da ngudi dé gidi phong
amoniac. Amoniac gidi phéng dwgc chwng cét vao dung dich axit boric dw, sau dé dwgc chuin dd bang
dung dich axit sulfuric hoac axit clohydric chuan. Ham lwgng nito dwoc tinh tir lwgng ammoniac tao
thanh.

CHU THICH Trong cac phén tiép theo, thuat ngir “nito” diing dé chi nito hiru co.
3 Thuéc thiv

Chi str dung cac loai thubc thir tinh khiét phan tich, nwéc cat hodc nwédc da khir khoang hodc nudc cod
chét lvgng twong dwong, trir khi cé quy dinh khac.
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31 Axit sulfuric, khdng chira cac hop chat nito va c6 khéi lugng riéng tir po = 1,83 g/ml dén
P20= 1,84 g/ml.

3.2 Chét xuc tac (xem 5.2.1).

3.3 Dung dich axit boric, (ndng do tir 10 g/l dén 40 g/l tuy thudc vao thiét bj sir dung). Néu sir dung
phép do diém két thiic chudn dd bang so mau, thi dung dich axit boric phai chira chét chi thi (chinh pH
ho#c mau clia hén hgp dung dich ndy trwdc khi st dung).

3.4 Dung dich axit clohydric chudn (ndng dd t&r 0,02 moll dén 0,50 molll) hodc dung djch axit
sulfuric chuén (ndng dd tr 0,01 mol/l @&n 0,25 molll). DS chuén clia dung dich, ¢, phai biét dén it nhat
khoédng 0,001 mol/l.

3.5 Chiét chi thi, @i mau trong khodng pH 4 @én pH 5.

CHU THICH Cac chét chi thi khac nhau c6 ban sén. H8n hop chi thj mau dd metyl va xanh bromocresol duwgc sir dung rdng rai
nhét. Dung dich axit boric chira h&n hgp chi thi mau c6 ban sén.

3.6 Hydro peroxit (H,0,), téi thiéu 30 % khéi long.

3.7 Dung dich natri hydroxit, t6i thiéu 30 % khéi lwgng.

3.8 Chét chéng tao bot

Vidy Silicon, parafin dang l6ng.

3.9 Amoni sulfat ho3c amoni clorua (d9 tinh khiét téi thidu 99,9 %).

Ngay trwdc khi sir dung, sy amoni sulfat hoZic amoni clorua & 104 °C + 4 °C trong it nhét 2 h, rdi G&
ngudi & nhiét dd phong trong binh hat 4m.

CHU THICH Cé thé str dung dung dich da biét ndng d6.

3.10 Tryptophan ho3c axetanilit hoic lysin hydroclorua (d tinh khiét téi thidu 99 % khdi lwrong).
Céc loai thube thir ndy cin phai gitr cach xa ngudn am.

CANH BAO - Khéng siy cac loai thudc thir nay trong ti siy trwére khi sir dung.

3.11 Sucrose, c6 ham lwgng nito nhd hon 0,002 % khéi lwgng.

CANH BAO - Khéng sy sucrose trong ti siy trieére khi stz dung.
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4 Thiét bj, dung cu va vt lidu the
Str dyng cac thiét b, dung cy ctia phong thr nghiém thang thuéng va cu thé nhu sau:
4.1 Can phan tich, c6 thé can chinh xac dén 0,001 g.
4.2 Hé théng phan hiy, chieng cit hoi nweéc va chuin do

Céac hé thdng nay dwgc st dung dé thye hién cac thao tac quy dinh trong Diéu 5 va d& dam bao ring
cac muyc tiéu thyee hign quy dinh trong 5.5.3 va 5.5.4 dwoc théa man.

4.3 Chat diéu chinh diém sai (néu can), vi du vién da bot, hat thly tinh, nhém oxit (corundum) hodic
silic cacbua.

4.4 Gidy can hoic vat lidu can, khdng chira cac hop chét nito, thich hep cho phdn méu th va dang
san pham.

5 Cach tién hanh

CHU THICH Ty thudc vao ban chét cia mau ma co thé chuén bj trurdrc phan mu thir dé thu dwge mau ddng nhét (nghién,
dbng hoa, v.v...).

5.1 Phan méu thir

Phé&n mau thir dwoc ldy phy thudc vao ham lwgng nito di kién cé mat trong méu, phai dai dién cho
méu va chira khodng tir 0,005 g dén 0,2 g nito.

Dung can phén tich (4.1) d& can khéi lvong phdn miu thte, m, tinh bang gam hodc dung pipet dé lay
mot thé tich phan mAu thir, V,, tinh bang mililit.

Phan mau thir c6 thé duge cho trire tiép vao trong éng hodc cho qua gidy can (4.4).

Khéi lrgng phin mau thir c6 thé dwec didu chinh phy thudc vao thanh phan clia san pham diing trong
phép thir va lwgng axit sulfuric (xem 5.2.2).

5.2 Phan hay
5.2.1 Chat xuc tac

Can phan biét cac hop chét duoc str dung dé nang diém séi clia chét 16ng trong sudt qua trinh phan
hily v&i cac chét xac tac tao didu kién thuan lgi cho qua trinh phan hiy. Trweéc day thwdng st dung kali
sulfat hodc natri sulfat. Cac chét xtGc tac nay thém vao véi mét lvgng vira du ad lam tang diém sbi cla
axit tir 380 °C dén 430 °C. Chét xiic tac dwoc st dung phd bién nhét la éng dang tinh thé cta dong
sulfat dwoc st dyng riéng hodc & dang hdn hop vdi titan oxit.
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Cho vao méi éng tr 3 ml dén 5 ml hydro peroxit (3.6) trwéc khi lam néng dé tang tbc @6 phan hay
nhung can str dung hydro peroxit cin than dé& dam bdo khong 1am thét thoat nito & dang bay hoi.
Ngoai ra, can hét strc chl y khi cho hydro peroxit vao dng, vi xay ra phan (rng tda nhiét manh.

Lwgng kali sulfat tir chét xtc tac khéng duoc it hon 7 g.

C6 thé sir dung cac td hop khac nhau. Cac td hop nay phai dap (ng dugc cac yéu cau clia phép thir
mAu tring (5.5.2) va cac phép thi kiém soat (5.5.3 va 5.5.4).

Ngui thire hién cin can than khi sir dung cac chét xuc tac chira selen va diéu kién khi thai bd.
CHU THICH Cac chét xuc tac hdn hgp c6 ban sin trén thi treérng (vi dy dang vién hodc dang hat).

5.2.2 Bd sung axit

Piéu quan trong 12 str dung mét lwgng vira du axit sulfuric @& dam bao cho qua trinh phén hay do:

- Sy tiéu tén axit bdi cac chat hiru co c6 trong mau, thuc té thi 1 g chat béo tiéu tén 10 ml axit
sulfuric, 1 g protein tiéu tn 5 ml axit sulfuric, 1 g cachohydrat tiéu tén 4 ml axit sulfuric;

- Sy tiéu tén axit bai cac thude thir (cac mudi);
- Hao hyt axit do bay hoi.

Thém tir 20 ml dén 25 ml axit (3.1) 1a vira @i d& phan hly t6t va dé duy tri lvgng axit dw & cubi phan
rng.

5.2.3 Lam néng
CANH BAO - Ciac thao tac dwéi ddy phai dwece thie hign trong ti hit théng gié tét.

Cén tuan thi cac huwéng din clia nha san xuét lién quan dén viéc st dung thiét bi. H& théng phan huy
phai déng déu, vi du bang cach tao ra mét so dé quy trinh phan hiy hodc quy trinh nhiét hiéu qua (5.5.3).

Péi véi cac miu co chira cac chét sinh ra bot cin duwa dén didm séi bang cach tang nhiét do tie tir
hodc tang nhiét d theo tirng giai doan. C6 thé str dung tir ba dén bén giot chat chéng tao bot (3.8)
cho méi éng.

Déi v6i cac san phdm “khd” (nghfa Ia khdng thdy wét), thi cac dng co thé duoc dat tryc tiép vao b
phén gia nhiét so bd.

Khéi axit phai dwgc loai bd bing hé thdng chiét thich hop ddi véi thiét bi st dung. Viéc chiét qua mirc
c6 thé gay ra két tinh va hao hut nito (xem Phu luc A).

Trong moi tredng hop, nhiét dd va thei gian phan hiy cin duoc xac dinh d& dap (ng cac yéu cu cia
phép thtr kiém soat qua trinh phan hiy (5.5.3).

CHU THICH 1  Bun néng & 420 °C trong 2 h Ia thich hgp d@di voi nhidu loai nén mau,
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Dich phan hdy phai trong va khéng c6 cac hat mau den.

Tai cuéi qua trinh phan huy, 1am ngudi cac éng & cach xa moi ngudn ¢6 kha nang nhiém ban. O giai
doan nay, cac phan miu thir co thé dwoc bao quan va dé chung cét vé sau.

CHU THICH2 Buéc pha losng bng nuée duge quy dinh trong 5.3.1 cb thé dugc thyc hign & giai doan nay dé tranh két tinh,
5.3 Chwng cat amoniac
5.3.1 Kiém héa

Pha loang dich phan hiy bang nwéc réi kiém héa bing cach thém it nhét 3,5 ml dung dich natri hydoxit
(3.7) cho méi mililit axit sulfuric (3.1) da s dung cho qua trinh phan hay.

CHU THICH Thé tich dung dich natri hydroxit (3.7) thém véao c6 thé thdp hon, néu ndng dd khéi lrgng dung dich natri
hydroxit cao hon 30 %.

CANH BAO - Phai cin than khi bd sung dung dich, vi mdi triedng rit néng.
5.3.2 Chwng cét

Thye hién qua trinh chung cét st dyng thiét bi & didu kién hoat dong binh thuéng. Thu Iy dich ching
cét vao dung dich axit boric (3.3) cé chira chét chi thj (3.5). Chinh pH cho dén khi dung dich chuyén
sang mau xam (chét chi thj xanh bromocresol + @ metyl) trwérc khi bét diu chuwng cét.

C6 nhiéu tiéu chi d& xac dinh diém két thuc qua trinh chung cét, vi du khi thu dwgc mdt thé tich xac
dinh dich chung cAt sau mét thei gian chung cit nhat dinh v.v... Dam bdo sy phi hgp vé&i cac phép
thir kiém soét (5.5), qua trinh chung cét amoniac xady ra hoan toan va khdng cé dung dich kiém bi I6i
cudn theo.

5.4 Chuin dd

Dich chung cét thu dugc dugc chudn dd bing axit sulfuric (3.1) hodc axit clohydric (3.4); c6 thé chuan
dd dong thei hodc sau khi chung cét. Chudn d sau chung cét cin thye hién cang sém cang tét ngay
sau khi chung cét.

C6 hai phwong phap dé nhan biét diém két thac chudn dé:

- Béng phép so mau béng mét thwéng hodc st dung hé théng do quang: Diém két thuc dat duoc khi
chét chi thj 6i mau. Trong treéng hop nhin mét thuang thi diéu quan trong dé chudn @6 tirng mau thi
da vao cac diéu kién thu dugc trong phép thir mau tréng.

- Bang phép phan tich dién thé sir dung hé théng do pH: Tuy thudc vao thiét bj va cac phwong phap
thyrc hién ma diém két thac cé thé 1a mét gia tri pH cb dinh (thwong pH 4,6 twong (*ng v&i diém udn
clia dwong chuén dd), gia tri pH thu dugc trong phép thir mau trdng hoc pH ban dau cia dung dich
axit boric.
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Trong ca hai treéng hop trén, tinh phi hep clia cac thao tac chudn do cin dwoc kiém tra theo quy dinh
trong 5.5.4.

Ghi lai thé tich chat chudn dg thu dugc: V, déi voi phép thir mau tréing va V, déi véi mau thir.
5.5 Phép thir kiém soat
5.5.1 Yéu ciu chung

Déi véi mbi day phép xac dinh nito can c6 mét phép thir miu tréng, it nhdt mdt phép thir kiém soat qua
trinh chung cét va mét phép thir kiém soat qua trinh phan hay.

5.5.2 Phép thir miu tring

Thie hién phép thir mau tring si¥ dung ciing phrong phap quy dinh & trén, thay phédn dung dich mdu
thir bing cling mot thé tich nwéc va bd sung mdt Igng sucrose (3.11) thich hep.

CHU THICH Trong phép thir mAu triing va phép thir kim soat qua trinh phan huy, thi sucrose dugc sir dyng nhir chét htru
co tiéu tén mdt lrgng axit sulfuric trong dwong véi lugng axit sulfuric ding cho phén méu thir trong qua trinh phan hiy.

5.5.3 Phép thir phan hiy

Thyc hién phép thi kidm soat qua trinh phan hiy sir dyng cing phwong phap quy dinh & trén, thay
phan mau thir bdng cliing mét Ivgng tryptophan hodc axetanilit hodc lysin hydroclorua (3.10) ¢é cung
Iwgng nito trong cac mu thir va bd sung mét lwgng sucrose (3.11) thich hop.

Tinh phain tram khéi lgng clia nito thu hdi dwec, cin ndm trong khodng tir 98 % dén 101 %.
5.5.4 Phép thir chwng cit-chudn dd

Thyc hién phép thir chieng cit-chudn 6 méu tring st dung cung phuong phap quy dinh trong 5.3,
nhuing khéng c6 phan mau thir. Thé tich thu dugc sé dugc trir di tir thé tich dung dich trong phép thir
chung cét-chuan dd.

Thc hién phép thir kidm soéat qua trinh chung cét-chuén @6 trong cac didu kién twong ty trén mot
phan mau thir ctia mudi amoni (3.9) twong &ng véi lwgng nito' 6 trong mau thie.

Tinh phan tram khéi Iegng cla nito thu hdi dwgc, cin nim trong khodng tir 99 % dén 101 %.

6 Biéu thi két qua

Ham legng nito dwgc biéu thi bing phan tram khéi lwgng hodc tinh bang gam trén 100 ml, theo
cdng thirc:

(V,=V,)xc, x14x100
mx1000
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hodc

(V,=V,)xc,x14x100
V,x1000

Trong dé:
m 1a khdilwgng phdn mau thix, tinh bing gam (g);
¢ 14 @6 chuan cla axit clohydric ho#c axit sulfuric, tinh béng mol trén lit (mol/l);

Vo 14 thé tich clia axit clohydric hodc axit sulfuric d& dung trong phép chudn do mau tring, tinh
bang mililit (m1);

V; 1a thé tich cla axit clohydric ho3c axit sulfuric 34 dung trong phép chudn d6 phan mau th, tinh
béng miliit (ml);

Vi 1 thé tich phdn mAu thi, tinh bang mililit (ml).

11
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Phuluc A
(Tham khao)

Céc ngudn cé kha ning gay sai sé

Cac 16i da dworc ghi lai

Nguyén nhan

Cac giai phap dwoc dw kién

1. Trong suét qua trinh phan hiy

Qua nhiéu bot khi ho3c bot

Tang nhiét d§ qua nhanh

Cac miu thir chira chat béo
hodc chira dwéng

Thé tich dung dich méu thir
qua lén

Giam téc dd dun néng hoic diéu chinh
cac giai doan

Str dyng chét chéng tao bot

Str dung phan méu thir nhd hon

Cac hat mau den trong dich

Thei gian chwng cét/nhiét do

Téi wu héa cac didu kién: kiém tra lai

phén hay chung cét khong thich hgp qua trinh phan hiy (5.5.3)
Kiém tra cac ty 1& mau/axit/chét xtc tac
Két tinh dang hat Hao hyt axit do hé théng chiét | Gidm téc do chiét: téc dd chiét co thé

bay hoi qua manh

gidm cang nhanh cang tét ngay khi hét
khoéi tring

Kiém tra cac ty 1& mAu/axit/chét xuc tac

2. Trong qua trinh chwng cét va xac dinh ham lwgng nito

Két qua phép thir chung
cét-chuén dd qua thap

Hao hyt amoniac

Lwong axit boric khong du

L&i cuén amoniac chuwa hét

Phép do dd chudn axit khdng
chinh xac

Két qua phép thir chung ct-
chuan dd méu tring qua cao

Kiém tra d6 kin clia thiét bj (cac mbi
han kin va cac dung cy thuy tinh)

Giam ndng dd hoac thé tich clia dung
dich axit boric

Giam thdi gian chuwng cét

Chuén d9 axit

Tién hanh phép thir mau trdng méi

12
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Két qua phép tht chung
cét-chuln dd qua cao

Phép do do chudn axit khéng
chinh xac

Nhiém bén do bay hoi

amoniac

Léi cudn natri hydroxit trong
dich chwng cét

Chuén d axit

Tranh x(r ly amoniac trong viing 1an
céan noi thire hién phép thir

Giam thé tich nwéc them vao trwdc khi
chung cét

Két qua phép thir phan hly
qué théap

Thai gian/nhiét dé phan hiy
khdng thich hop

Téi wu cac diéu kién: kiém tra phép the
phan hiy (5.5.3)

Kiém tra cac ty 16 mau/axit/chét xdc tac
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Thw muc tai liéu tham khao

[1] TCVN 4328-1:2007 (1SO 5983-1:2005) Thare dan chan nuéi — Xac dinh ham lwgng nito va tinh ham
lwgng protein thé — Phén 1: Phuong phép Kjeldahl.

[2] TCVN 8099-1:2009 (ISO 8968-1:2001) Sira — X&c dinh ham lwgng nito — Phén 1: Phuong phép
Kjeldahl.

[3] TCVN 8125:2009 (ISO 20483:2006) Ngi cic va ddu dé — Xac dinh ham lugng nito va tinh ham
lgng protein thé — Phuong phép Kjeldahl.
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