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Loi néi dau
TCVN 8099-5 : 2009 hoan toan tuong duong véi ISO 8968-5 : 2001:

TCVN 8099-5 : 2009 do Ban ky thuat tiéu chudn quéc gia TCVN/TC/F12
Sra vé sdn phdm siva bién soan, Tdng cuc Tiéu chuin Do luérng Chét
luong dé nghi, B4 Khoa hoc va Céng nghé céng bé.

B6 tiéu chudn TCVN 8099 (ISO 8968), Sira - X4c dinh ham lvong nito,

g6m cac phan sau day :

- TCVN 8099-1 : 2009 (ISO 8968-1 : 2001), S¢ra - Xac dinh ham luong
nito — Phan 1: Phuong phép Kjeldahl:

- TCVN 8098-2 : 2009 (ISO 8968-2 : 2001), S¥a — X4c .dinh ham fuong
nito - Phéan 2: Phuong phép phén huy kin (Phuong phdp Macro);

TCVN 8099-3 : 2009 (ISO 8968-3 : 2004), Sia - Xdc dinh ham lwong
nito - Phan 3: Phuong phép phan huy kin (Phuong phép théng dung

nhanh Semi-macro);

- TCVN 8099-4 : 2009 (ISO 8968-3 2001), S¥a - Xéac dinh ham lwong
nito - Phén 4: Phuong phép xéc dinh ham luong nito phi protein;

- TCVN 8089-5 : 2009 (ISO 8968-3 : 2001), Sa - X4c dinh ham lwong
nito - Phan 5: Phuong phép xéc dinh ham lwong nito protein.

TCVN 8099-5 : 2009



TIEU CHUAN QudbécC GIA ' TCVN.8099-5 : 2009

Siva — Xac dinh ham lwong nito —
Phan 5: Phwong phap xac dinh ham lwong nito’ protein

Milk — Determination of ni{mgén content— Part 5: Determination of protein-nitrogen content

CANH BAO - Vigc ap dung tiéu chudn nay cd thé lién quan dén cac vit ligu, thiét bi va cac thao
tac gay nguy hiém. Tiéu chudn nay khong thé dwa ra duoc hét tit ca cac van dé an toan lién
quan dén viéc st dung ching. Nguwéi sir dung tiéu chudn nay phai ty thiét 1ap cac thao tac an
toan thich hop va xac dinh kha nang ap dyng cac gii han qui dinh trwére khi str dung tiéu chuén.

1 Pham vi ap dung

Tiéu chudn nay qui dinh phwong phap xac dinh ham lwvong nito protein trong sra nguyén chéat hoac

sira gay dang Iéng.

Phuong phap gian tiép dé tinh toan cling dwgc mé'ta trong tiéu chuln nay.

2 Tailiéu vién dan

Cac tai lidu vién din sau rt cAn thiét cho viéc ap dung tiéu chuén nay. D4i véi cac tai ligu vien dan ghi
nam cong bé thi ap dung phiéh ban dugc néu. Bdi voi cac tai ligu vign dan khong ghi nam cong bd thi
ap dyng phién ban m&i nhat, bao gbm ca céc sira adi, bd sung (néu co).

TCVN 8099-1 - 2009 (ISO 8968-1 : 2001), Sra — Xéc dinh ham iuong nito - Phan 1: Phuong phap
Kjeldahl '

TCVN 8099-2 : 2009 (I1ISO 8968-2 : 2001), Si*a — X4c dinh ham lueng nito ~ Phén 2: Phuong phap
phan huy kin (Phuong phdp Macro).

TCVN 8099-4 - 2009 (ISO 8968-4 : 2001), Sira — X4c dinh ham luong nito - Phén 4: Xac dinh ham
lugng nito phi protein.
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3 Thuat ngl va dinh nghia
Trong tiéu chudn nay st dung thuat ng¥ va dinh nghia sau day:

3.1

Ham lweng nite protein (protein-nitrogen content)

Phan khdi lwvong cla nito xac dinh dwoc bing phrong phap qui dinh trong tiéu chudn nay truc tiép
hodc gian tiép.

CHU THICH Ham lrgng nito protein dugc biéu thj bing phan tram khéi lwong,

4 Nguyén tic

Protein trong phan méu thir duoc két tia bang cach bd sung dung dich axit tricloaxetic sao cho néng
d% cudi cung cua axit tricloaxetic trong hdn hop & khodng 12 %. Loc dé tach cac két tua protein (két tua
nay chira ca ham lweng nito phi protein). Ham Iwgng nitor protein cla dich lgc xac dinh dwoc bang
phurong phap qui dinh trong TCVN 8099 -1 (ISO 8968-1) hodc TCVN 8099-2 (ISO 8968-2).

5 Thudec thee

Chi si¥ dung cac thubc thir loai tinh khiét phan tich, nudc cAt hodc nuéc da loai khoang hodc nuéc co

d6 tinh khiét twvong duong, trir khi cé qui dinh khac.

Céc thube thtr qui dinh d& xac dinh ham lweng nito tng sé duoc néu trong TCVN 8099 -1 (ISO 8968-1)
hodc TCVN 8099-2 (ISO 8968-2) va cac thubc thlr sau day. Phéng thlr nghiém cé thé quyét dinh
phwong phap s dung.

5.1 Dung djch axit tricloaxetic (CCI;COOH)

Hoa tan 15,0 g axit tricloaxetic trong nwéc trong binh dinh mirc mét vach dung tich 100 ml. Thém nuéc

dén vach. Khong st dung cac ndng dd va cac lwgng axit tricloaxetic khac véi qui dinh.,

Khi st dung cac ndng dd va cac lrong axit tricloaxetic khac véi qui dinh thi cac gia tri trung binh va
hiéu ndng gilra cac phang thir nghiém sé khac nhau.

5.2 Dung dich axit clohydric thé tich chudn, ¢(HCI) = (0,1 + 0,0005) mol/l

Khuyén cao ring vat liéu c6 ban s3n nay can duoc nha san xuét chudn hoa truéc dé dap ing duoc
bang hodc cao hon yéu clu trén day.

6 Thiét bi, dung cu

S(r dung cac thiét bi cla phong thir nghiém théng thweng cung véi cac thiét bj, dung cu qui dinh trong
TCVN 8099-1 (ISO 8968-1) hodc TCVN 8099-2 (1SO 8968-2) va cy thé nhu sau:
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6.1 Nbi cach thuy, co thé duy tri & 38 °C + 2 °C.

6.2 Pipet, dung tich 5 ml.

6.3 Phéu lgc, bdng thuy tinh, dwdng kinh 75 cm,

6.4 Giy loc, khéng chtra nito, duong kinh 15 cm (vi du: gidy Whatman sé 1') hoac loai tvong duong.

6.5 Pipet tw dong hodic bom pitténg, co thé phan phdi dugc 10 ml.

7 Lay mau

Viéc IAy mau khéng qui dinh trong tiéu chudn nay, nén Iy mau theo TCVN 6400 (ISO 707).

M3u gtri dén phong thir nghiém phai 1a mau dai dién. M3u khéng bj hu hdng hodc thay dbi trong subt
qua trinh van chuyén hodc bdo quan.

8 Chuan bj mau thir

Lam 4m mau thir trén ndi cach thuy (6.1) d& & 38 °C. Trén kj mau thlr mét cach nhe nhang bang cach
dao chiéu chai dwng mau ma khdng tao bot. Lam nguéi mau dén nhiét ¢ phong ngay trudc khi can
phan mau thtr (9.1).

9 Cach tién hanh

9.1 Phin mau tht

Dung pipet 14y 5,0 ml + 0,1 ml m3u thir da duoec chudn bi (Piéu 8) cho vao binh Kjeldahl hodc éng
phan huy khd, sach da dwec can chinh xac dén 0,1 mg. Can mau thi chinh xac dén 0,1 mg. Thém
ngay 5,0 ml £ 0,1 nwéc vao binh hoc éng, trang hét phdn mu thir con dinh trén cé binh hoac 6ng

CHU THICH 1 C6 Ihé& sir dung binh Kjeldah! hodc éng phan huy tuy thudc vao phuong phap dugc chon.

CHU THICH 2 Trong Phuy luc A ctia TCVN 8069 -1 (ISO 8968-1) co dua ra c& mau dbi v&i cac san phdm khac cla sa khi
ap dung phu'crn_g phap nay.

9.2 Phwong phap xac dinh tryc tiép

9.2.1 Két tua valgc

Dung pipet l&y 40 ml + 0,5 mi dung dich axit tricloaxetic (5.1) cho vao binh Kjeldahl hoac éng phan huy .
c6 chira phan mAu ther (9.1) va xoay binh dé trén déu luvgng chiva bér: trong. Dé yén 5 min cho ket tua

' Whatman 13 m&t vi dy vi san pham thich hop cé ban s3n. Thang tin nay 130 thuan loi cho nguei st dung tiéu chuan va ISO
khong &n dinh phai st dung sdn phdm dé '
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lAng xudng. Loc lwgng chira trong binh nén qua gidy loc (6.4) trén phéu loc (6.3). Thu lay toan bé dich
loc vao mét binh nén khd va sach. Mot s6 phin két tia con sét lai trong binh Kjeldahl hodc ong phan
huy va mot sb nam trén gidy loc. Khdng cn thiét phai lay toan bo phan két tia ra khdi binh hodc éng
phan huy.

Ngay sau khi rét xong hén hep va khong dé bat ky phan két tia nao bj khé lai trén ¢d binh hoac éng,
dung pipet tw déng (6.5) bd sung 10 ml axit tricloaxetic (5.1). Dung dung dich nay @& trang rira hét két
tta con dinh lai trén ¢ binh hoac éng phan huy. Xoay binh dé trén ki lvong chira bén trong binh. Rot
hét ltong chtra trong binh hodc éng qua clng gidy loc. Cho phéan dich loc nay vao phan dich loc thu
dwoc treec do dung trong binh nén. Sau khi trang cd binh hodc éng bdng 10 ml dung dich axit
tricloaxetic tiép theo thi xoay binh @& trén. Rét lwong chira trong binh hodc éng IAn thér ba qua cling
loai gidy loc, cho phan dich loc nay vao phan thu duwec tredc d6 dirng trong binh non.

Dich loc thu duwoc phai trong va khdng c6 két tda. Tai giai doan nay dich loc khéng can thiét nira va co
thé dugc loai bd theo cach thich hep.

Néu cac phép thir giéng hét nhau da duoc thiec hién 13p lai, thi déi voi m&i mot mau thir phai thuc hién

hai qui trinh tao két tua va loc riéng ré.
9.2.2 Chudn bi dich lgc

Mang géng tay va nhic cén than gidy loc ra khoi phéu loc va gép kin giay loc chira phan két tia. Néu
con s6t lai két tua & bén trong hodc bén ngoai miéng binh Kjeldahl hoac 6ng phan huy thi dung gidy loc
d4 g4p dé lau sach két tia va tha gidy loc nay vao binh Kjeldahl ho#c éng phan huy.

- 9.2.3 Phan huy va chwng cét

Thém mét lwong thich hep cla chét tro soi, kali sulfat, dung dich ddng xdc tac va axit sulfuric vao binh
Kjeldahl ho&c éng phan huy va tiép tuc thire hién qui trinh phan huy va chuwng cht theo TCVN 8099-1
(ISO 8968-1) hoac TCVN 8099-2 (ISO 8968-2).

Phang thi nghiém co thé chon phuong phap qui dinh trong TCVN 8099-1 : 2009 (ISO 8968-1 - 2001)
hoac TCVN 8099-2 : 2009 (ISO 8968-2 : 2001) dé str dung.

9.2.4 Phép thir tring

Tién hanh phép thir trdng, I4y gidy loc (6.4) da duec rira béng dung dich axit tricloaxetic (5.1) thay cho
phin miu thir dwoc mé ta trong 9.2.1 va tién hanh theo 9.2.3. Ludn chudn do mau trdng bang cung

loai thudc thir va str dung cung thiét bi nhw da st dung @i voi cac phan mau thi.

Ghi lai cac gia tri tht trdng. Néu cac gia tri cia phép thir trang thay ddi thi phai tim nguyén nhan.
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9.3 Phwong phap gian tiép

Cach khac, ham lwgng nito protein cia mau thtr co thé tinh dwoc bang phuong phap xac dinh gian
tiép co dién. L&y ham lugng nito téng sé xac dinh duoc bing phrong phap qui dinh trong TCVN 8099-1
(ISO 8968-1) hodac TCVN 8089-2 (1ISO 8968-2} trlr di ham lwong nitor phi protein cda cung mau th xac
dinh duoc bang phurong phap qui dinh trong TCVN 8099-4 (ISO 8968-4). Két qua thu duroc cla ham
lgng nite protein nhan véi 6,38 cho ham Iweng protein thire.

10 Tinh va biéu thi két qua
10.1 Tinh ham lwgng nito

10.1.1  Tinh ham lwgng nito trong mau thir, wy,, theo cong thirc sau day:

_1,4007(V, -V, )x M,
pn - m

trong do
Wyn & ham lweng nito protein cia mau, tinh bang phan tram khéi lvong (%),

Vs la thé tich clia dung dich axit clohydric (5.2) da dung trong phép xac dinh, chinh xac dén
0,05 ml, tinh bang mililit (ml):

V, la thé tich clia dung dich axit clohydric (5.2) da dung trong phép thir trdng, chinh xac dén
0,05 mi, tinh b&ng mililit (ml):

M. 1a néng dd mol/l clia axit clohydric (5.2), ldy chinh xac dén bén chi¥ s thap phan:

m la khéi lvgng phan mau thir (9.1), can chinh xac dén 0,1 mg, tinh bang gam (g).

10.1.2 Biéu thi két qua chinh xac dén bén chir sé thap phan, néu cin dé tinh toan tiép theo. Déi vén
két qua cubi cung, biéu thi ham lwgng nitor protein thu duvoc dén ba chir sé thap phan va ham lvong
protein dén hai chir sé thap phan. Khong 1am trdn cac két qua thu duwoc cho dén khi tinh gia tri cudi

cung cua phép thir.

CHU THICH Biéu nay dac biét dung khi cac gia tri dwgc s dyng dé tinh toan tiép. Mat vi dy 1a khi cac gia tri ther nghiém
riéng 1é thu dvgc tir phép phan tich nhiéu miu duec ding & tinh toan théng ké vé thyc hién clia phwong phap vé dé léch
trong mdt phong hodic gira cac phong thr nghiém. Mét vi dy khac 13 khi cac gia tri duwgc st dung 1am chudn d& higu chudn
thiét bj (vi dy: may phan tich sira dung tia héng ngoai) cé céc gia tri tr nhiu mau duwgc sir dung trong tinh toan don gian hodc
hdi qui bdi s6. Khi dd cac gia tri thu dwoc khdng dugc Iam tron trede khi dung dé tinh toan tiép theo
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10.2 Tinh ham lwegng protein thirc
10.2.1 Tinh ham lugng protein thwe cla mAu thiy, w,, theo cong thirc sau day:

Wy = Wy, X 6,38
trong do
wp 13 ham lugng protein thyc, tinh bang phan tram khéi lugng (%):

Wy, 1a ham lwgng nito protein clia mau thi, tinh bang phan tram khéi lvong duec lay dén bon
chi¥ s0 thap phan (10.1) (%).

6,38 la hé sb dé chuyén @di nito thanh protein thirc.

10.2.2 Biéu thi két qua chinh xac dén bbn chir sb thap phan, néu cin d@é tinh toan tiép theo. Déi v&i
céc két qua cudi cung (xem 10.1.), biéu thj cac két qua nay dén hai chir sé thap phan.

11 D§ chum
11.1 Phép thir lién phong thi nghiém

Cac gia tri gi¢i han Iap lai va gidi han tai 1ap thu dwoc tir két qua cua phép thir lién phong thir nghiém
phu hop véi 1SO 57257 Céac chi tiét cia phép thir lién phong thir nghiém vé dé chum cda phwong phap
dwoc duwa ra trong (5] va [6]. Cac gia tri thu dwoc tir phép thtr lién-phong thir nghiém nay cé thé khéng
ap dung cho cac dai ndng dd va cac chét nén khac véi cac gia tri 93 néu.

11.2 Dé lap lai

Chénh léch tuyét dbi gitra cac két qua cla hai phép thir ddc lap, don |é thu duec khi si dung cung
phuwong phap trén vat liéu thir gibng hét nhau trong cing mét phong thtr nghiém, do mét nguei thuce
hién, str dung cung thiét bi, thyc hién trong mét khodng thei gian ngén, khéng qua 5 % cac truéng hop
vwot qua 0,0038 % dbi véi ham Iveng nito protein (0,024 % déi v&i ham lwong protein thurc).

11.3 Do tai lap

Chénh léch tuyét déi gitra cac két qua cua hai phép thtr don 1€, thu dwoc khi si dung cung phuong
phap trén vat liéu thir gibng hét nhau trong cac phdng thr nghiém khac nhau, do nhirng ngudi khac
nhau thyc hién, st dung cac thiét b khac nhau, khéng qua 5 % cac tredng hop virot qua 0,0092 % ddi
v&i ham lweng nito protein (0,059 % dbi voi ham Iugng protein thyc).

? IS0 5725:1986 (hién nay da bj huy bd) dwoc str dung dé ldy dir ligu vé do chum.

10
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12 Bao cao thr nghiém

Bao cdo thir nghiém phai ghi ré:

~ moi théng tin can thiét d& nhan biét ddy dd vé mau the;
- phuwong phap lay mau da sl dung, néu biét;

- phuong phap th¢ nghiém da dung, vién din TCVN 8099-1 (ISO 8968-1) hodc TCVN 8099-2
(ISO 8968-2);

- moi chi tiét thao tac khéng duoc quy dinh trong tiéu chudn nay hoac nhirng diéu duoc coi la tuy
chon cling nhu cac sy ¢b bat ky ma c6 thé anh hwdng dén két qua thir;

- két qua thr nghiém thu duoc;
- néu thda man yéu cu vé d Iap lai thi néu két qua cudi cung thu duoc.

~ néu thda man yéu cau vé d6 thu hdi thi néu két qua cuédi cuing thu duoc.

11
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Thw muc tai liéu tham khao

TCVN 6400 (ISO 707), Sira va san pham sira — Hwéng dén lay mau.

ISO 5725 - 1986 Precision of test method — Determination of repeatability and reproducibility for a
standard test method by inter — Laboratory tests (da hay).

TCVN 6910-1 - 2001 (ISO 5725-1 : 1994), o chinh xac (@0 ding va dé chum) cia phuwong phap
do va két qua do — Phan 1: Cac dinh nghia va nguyén téc chung.

TCVN 6910-2 : 2001 (ISO 5725-2 : 1994), D chinh xac (d¢ dung va d¢ chym) cuia phuwong phap
do va két qua do - Phan 2; Phuong phap co ban dé xac dinh dd 13p lai va db tai 1ap cia phuong
phap do tiéu chuén.

AOAC International, Official Method of Analysis, 16" edn., 1995, Method 991.20, 991.21, 999.22
and 991.23.

BARBANO, D.M. and LYNCH, J.M. Direct and indirec determination of true protein content in milk
by Kjeldahl analysis: Collaborative study. J. Assoc. Off. Anal. Chem., 74, 1991, pp. 281-288.




