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L&i néi dau

TCVN 8133-2:2011 va TCVN 8133-1:2009 thay thé TCVN 7598:2007;
TCVN 8133-2:2011 hoan toan twong dwong véi ISO/TS 16634-2:2009;

TCVN 8133-2:2011 do Ban ky thuét tiéu chudn quéc gia TCVN/TC/F1
Nga cbc va déu db bién soan, Tdng cyc Tiéu chudn Do lvong Chét luong
dé nghj, Bd Khoa hoc va Cang nghé cong bé;

Bo tiéu chudn TCVN 8133 (ISO 16634) San phdm thyc phdm — Xéc djnh
ham lwong nito tdng s6 béng céch dét chéy theo nguyén téc Dumas va
tinh ham lwgng protein thé gdm cac phan sau day:

- TCVN 8133-1:2009 (ISO 16634-1:2008), Phén 1: Hat c6 dau va thic
an chan nubi,

- TCVN 8133-2:2011 (ISO 16634-2:2009), Phan 2: Ngii cbe, dau dd va
san phdm ngi céc nghién.

TCVN 8133-2:2011
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L&A gioA thiéu

Trong thdi gian qua phuong phép Kjeldahl da duoc str dyng rdng rai d& xac dinh ham lugng protein
trong san phdm thyc phdm. Tuy nhién, thoi gian gin ddy, phuong phap Kjeldahl da dugc thay dan
bing phuong phap Dumas VI phurong phap Dumas cho két qua nhanh hon va khdng phai siv dyng céc
hoa chét doc hai. Mc di nguyén tic clia hai phurong phép ndy khac nhau nhung ca hai phurong phap
nay ddu dung d& xac dinh ham lugng nito trong san phdm. S&r dung hé¢ sb thich hop dé chuyén abi
legng nito thanh ham lugng protein. Hé sé nady thay ddi theo lwgng protein khéc nhau va thanh phdn
axit amin cua ching cé trong san pham doé.

Phuwong phap Dumas cing nhwr phuong phép Kjeldahl d&u khéng phan biét dugc nito protein va nito
phi protein. Trong nhidu tredng hop, cac két qua thu duge bing phurong phap Dumas hoi cao hon két
qua thu dugc bing phuong phap Kjeldahl. Didu nay 1a do phuong phap Dumas xac dinh dugc gan
nhur tAt ca cAc nito phi protein con phirong phép Kjeldahl thi chi xac dinh duwrgc mdt phan.

Trong thyc t& ham legng protein cua san phdm tinh duc bang ca hai phurrong phép chi cho gia tri gin
dung. Hau hét cac dung dich thich hop phai diing hé sé thir cAp dé wéc tinh sai sb hé thdng gay ra bdi
ham legng nite phi protein clia cac san phdm khac nhau. Tuy nhién, hé sb thir cip ndy da duoc xac
dinh cho tirng san phdm nhu cac hé sb c6 s8n dé nhan biét ty 18 cla ham lwgng protein so véi ham
Irgng nito.
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San pham thwe phadm — Xac dinh ham lweng nito tdng s6 bang cach
dot chay theo nguyén tac Dumas va tinh ham lwong protein thé -

Phan 2: Ngii céc, dau dé va cac san pham ngii céc nghién

Food products — Determination of the total nitrogen content by combustion
according to the Dumas principle and calculation of the crude protein content -

Part 2: Cereals, pulses and milled cereal products

1 Pham vi ap dung

Tigu chuén nay quy dinh phuong phap xéc dinh ham lugng nito tng sé va tinh ham lugng protein thé
ctia ngil cbc, dau dé va cac san phdm ngi cbe nghién.

Twong ty nhuw phuong phap Kjeldahl (xem Tai liéu tham khao [1] va [6]), phwong phap nay khdng
phan biét gitra nito protein va nitor phi protein. D& tinh ham lugng protein cin s dyng cac hé sb
chuyén ddi khac nhau (xem Phy lyc D).

2 Tailidu vién dan

Céc tai ligu vién dan sau rat can thiét cho viéc 4p dyng tiéu chudn nay. Ddi véi cac tai liéu vién dan
ghi nam céng bé thi ap dyng phién ban dugc néu. Bgfgi v&ri cac tai liéu vién ddn khdng ghi ndm céng
bé thi &p dyung phién ban mé&i nhét, bao gdm ca cac stra ddi, bd sung (néu co).

TCVN 4846 (ISO 6540), Ngé — Phuong phap xéc dinh ham luwgng 4m (ngé bét va ngé hat).

ISO 712, Cereals and cereal products — Determination of moisture content — Routine reference method
(Ng@ céc va sén pham ngi cbc — Xac dinh do 4m — Phuong phép chudn).

1SO 24557, Pulsed — Determination of moisture content — Air-over method (Pdu dd — Xac dinh dé ém —
Phuwong phap dung 16 khéng khi).
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3 Thuét ngir va dinh nghia
Trong tidu chudn nay sir dyng céc thudt nglr va dinh nghla sau day:

31
Ham Iwgng niter (nitrogen content)
Phan khéi lugng clia nito tdng sé dugce xac dinh bing quy trinh quy dinh trong tidu chudn nay.

CHU THICH Ham Iugng nitor dugre bidu thi bAng phdn tram khél lugng.

3.2

Ham legng proteln thé (crude protein content)

Ham legng nito (3.1) nhéan véi hg b, thong thudng 1a 5,7 dbi véi lua ml, Ida mach va céc san phdm

nghién cla chung va hé sb 6,25 déi v&i cac san phdm khac quy dinh trong pham vi 4p dung cua tiéu
chudn nay.

CHU THICH Céac h¢ s a& tinh ham lugng protein thd tir ham lwong nitor tdng s8 duoe 1y tir phirong phap Kjeldahl 1a
phuong phap chudn a& x4c dinh ham lugng nito 1dng s6. Phurong phap quy dinh trong tidu chudn ndy siz dung cac hé sb

giéng nhu phuong phép Kjeldahl, nén gid tri sir dyng cac hé sb nay phai duge kidm fra, do cd sy chénh ch nhd trong cac
ké1 qua gitra phuong phap Kjeldahl va phrrong phap Dumas.

4 Nguyén tic

MAu dugce chuyén thanh khi bing cach dét mAu trong &ng dét. Cac thanh phdn gay nhidu duoc loai bd
ra khdi hdn hop khi tao thanh. Cac hop chét nito trong hdn hgp khi hodc phan dai dién clia chang
dugc chuyén vé nito phan tir ma c6 thé dinh lvgng bing detector din nhiét. Ham lugng nito sau d6
dugc tinh bang bd vi xir ly.

5 Thudc thir.

Chi sz dyng thubc thir loai tinh khiét phan tich hoic cac thuéc thir c6 chét lvgng tvong duong theo
quy dinh clia nha san xuét thiét bj. Ngoai trir cac vat liéu chuln (xem 5.12) thi tAt ca cac thubc the
khéng dwgc chira nito.

5.1 Khimang: sl dyng 5.1.1 ho3c 5.1.2.

5.1.1 Cacbon dioxit, cang tinh khiét cang tét, nhung c6 phan thé tich CO, téi thidu 1a 99,99 %.
5.1.2 Heli, cang tinh khiét cang tét, nhung c6 phan thé tich He t6i thidu 14 99,99 %.

5.2 Oxy, cang tinh khiét cang tét nhung c6 phin th tich O, téi thidu 1a 99,99 %.

5.3 Chét hdp thy sulfua dioxit va halogen, ding dé loai hét sulfua ra khdi mau (vl dy, chi cromat
(PbCrO,) hogc bui thép).
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5.4 Chét xic tac platin/déng oxit, dung cho éng sau d@ét.

Chét xuc tac platin [S % Pt trén nhdm oxit (A,03)] dwgc pha trén véi CuO theo ty 16 1 : 7 hodic 1 : 8
theo huéng dan clia nha san xuat.

"

Bé tranh bj phan tach do ty trong cla hai vat ligu ndy khac nhau, nén khdng can chudn bj s&n hdn hop
treée khi nhdi ng nhung nén rét chat xuc tac platin va ddng oxit ddng théri vao dng sau dét, siv dyng
phéu thich hop.

5.5 Bong bac hoac bong déng

Cn duoc tach rdi trude khi cho vao dng sau dét hoac éng khiv.

5.6 Bong thach anh ho3c béng thiy tinh hodic béng s¢i, theo hwéng din clha nha san xuét.

5.7 Dong hodc tungsten (ddy, cac doan cat, dang manh vun hodc dang bdt), ding cho éng khir.

Viéc str dyng mdt trong cac dang day dbng hodc tungsten c6 thé Iam tang dé chym cua cac két qua
phan tich dbi véi cac m3u chira ham lugng nito thip (khodng 1 % khéi lvgng).

5.8 Diphospho pentoxit (P.Os) ho3c magié peclorat dang hat [Mg(C!0O,),] hodc chét 1am kho khac
thich hgp dé nhdi cac éng lam kha.

5.9 Céc hat hinh ciu corundum réng ho3c cac vién nhém oxit, dung cho éng dét.
5.10 Béng oxit (CuO), lam vét ligu nhdi cho éng dét.
5.11 Natri hydroxit (NaOH), trén chat phy trg.

5.12 Axit aspartic (C4H;NO,) hodc axit etylen diamin tetraaxetic (CigH;sN.Os) hodc axit glutamic
(CsHaNO4) hodic axit hippuric (CgHgNO3) chuan, ho3ic cac mu chulin thich hop khac da biét trdre, 6
ham lugng nito khang ddi, da dugc xac nhan.

D¢ thu hdi téi thidu phai 1a 99 % khdi lvgng.

5.13 Xang nhe, c6 diém soi trong khodng tir 30 °C dén 60 °C hoic axeton hoc etanol.

6 Thiét bi, dyng cu
Sir dyng cac thiét bj, dyng cy clia phdng thir nghiém thdng thudng va cy thé cac loai sau:
6.1 Can phan tich, c6 thé can chinh xac dén 0,000 1 g.

6.2 May nghidn, thich hgp vé&i ban chét cia miu.
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6.3 Sang, c6 c& 15 danh dinh 1a 800 pm hodic 1 mm, dwgc 1am bing vat liéu khéng chira sét.

6.4 Chén nung (vi dy, bang thép khdng gl, thach anh, gém hoc platin) hodc éng thiéc hoic gidy loc
khéng chira nito, thich hgp dé st dung cho cac thiét bj Dumas.

CHU THICH 1 Mot val logl thiét bj ban s3n c6 kém theo dung cy 14y mAu ty ddng.
CHU THICH 2 Mt sé mau dang rén (v dy nhur bdt) cb thd nén thanh dang vién.

6.5 Thiét b] Dumas”, c6 gén véi 16 nung c6 thé duy tri dwgc nhiét dd bing hosc 1én hon 850 °C, cb
detector din nhiét va cé thiét bj thich hep éé tich phén tin hidu.

C6 thé str dyng cac loai thiét bj Dumas thich hep van hanh theo bidu dd trong Phuy luc A, cho di ¢6 cac
céach bé trf va cac bd phan khac nhau.

CHU THICH Céc sor 83 ciia ba logi thiét bi, o6 ban s3n, duoc 4y 1am vi dy trong Hinh B.1, Hinh B.2 va Hinh B.3.

P4 tranh rd i, dung véng dém trdn d& 1am kin, phai dugc bdi tron bdng diu chan khdng cao truéce khi
15p dat.

Kinh nghiém cho thdy rdng didu co ban 12 phai lam sach tit ca cac miéng thach anh va dung cy thiy
tinh that cin than va xéa hét cac diu van tay trén cac éng bing dung méi thich hop (vi du nhw axeton)
treére khi dwa cac dng vao 16 nung.

7 Liy miu

M3u gi¥i dén phong thir nghiém phai ding Ia m&u dai dién. M3u khong bj hi hdng hoic thay d&i trong
subt qua trinh van chuy&n hoc bdo quan.

Phuong phép Iay mau khong quy dinh trong tiéu chudn nay. Nén 14y mau theo phrong phap néu trong
TCVN 9027 (ISO 24333) ™ aéi véi ngti cbe va cac san phdm nga che.

8 Chuln b] miu thir
Mau thir nghi¢m phai dugc chudn bi tir m3u phong thir nghiém thir ddng nhét.

Sir dung méy nghién thich hop (6.2), d& nghidn mAu phong thir nghiém. Nhin chung, mAu nghién phai
lot qua sang (6.3), c& 16 danh djnh 800 pm déi vai cac c& mAu nhd (dwdi 300 mg), hodic sang cb b 16
danh dinh 1 mm @6i v&i ¢& mau lon hon (béng hodc 16n hon 300 mg). Khi sir dyng cac loai may nghién
cho cac & hat dap (g cac quy dinh duwa ra trong Bang 1 s& cho céc két qua ¢6 thd chdp nhan durc.

" Céc thiét bj Elementar Analysensysteme, ciia Vidn phan tich héa hoc Sumika va clia haing LECO 1a cac thiét bj thich hop
c6 bén sdn. Théng tin nay dua ra a8 1ao thudn tién cho nguei sir dung ligu chudn, con tiéu chudn nay khdng 4n dinh phai sir
dyng san phdm d6. C6 thd sir dung céc san phdm trong ty ndu cho cac két qua lvong duong.
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Bang 1 ~ C& hat yéu céu

C& 16 danh djnh cua sang Lweng lot qua sang
i um % khdi lvgng
710 100
500 95 dén 100
'[ 200 . nhd hon ho3c béng 85 J

Viéc nghién c6 thé 1am thét thoat d9 4m va do d6 do &m clia m&u nghién cling cAn dugc phan tich khi
bao cao két qua ham lwgng nito hodc protein theo chét khd hoac theo dd 4m khong ddi. Cén tién hanh
x4c dinh d6 Am theo ISO 712 déi véi nga céc trir ngd, theo TCVN 4846 (ISO 6540) dbi véi ngd va theo
ISO 24557 déi véi dau dd.

C4 thé kidm tra hiéu qua ctia viéc nghién bing cach chudn bj cac miu nghién gidng hét nhau tir hdn hop
clia ngd va hat ddu trong véi ty & 2:1. DY Iéch chudn twong ddi wéc tinh phai nhd hon 2 % khéi lvgng.

9 Cach tién hanh
9.1 Yéu cdu chung

CAn tuan thi nghiém ngdt cic hrdng din clia nha san xuét vé cai dat, tdi wu hoa, higu chudn va van
hanh thiét bi. B4t thiét bj va dé &n dinh theo cac quy trinh cy thé.

Hang ngay cAn kidm tra tinh ning cla thiét bi, sir dyng cac m&u chudn theo (5.12). B¢ thu hdi cia nite
cAn phai > 99,0 % khéi lrgng.

9.2 Phin miu thi»

Can it nh4t 0,1 g mau thir, chinh xac dén 0,0001 g, cho vao chén nung hozc éng thiéc hoic gidy loc
khdng chira nito (6.4). i véri cac mAu cb ham lugng protein thap (< 1 % khéi lvgng) thi ¢6 thé can
t4ng lugng mau 18n 3,5 g, thy thude vao kidu thiét bj Dumas dugc st dyng va ban chét clia mau thir.

Tuy vao kidu loai thiét bj dugc s dyng, néu miu cé 49 4m trén 17 % khéi lvgng, thi co thd phai sdy
khé mau trrde khi phan tich.

Déi voi cac mau co ham legng protein rét cao, thi nén dung lvgng mau nhd hon. Trong treéng hop
dung khéi legng nhd hon 0,1 g thi nén tién hanh xac dinh 14n thir hai (d& kiém tra xac nhan).

9.3 Kiém soat ngudn cung cép oxy

Kiém soat ngudn cung c4p oxy, déc bigt Ia téc do dong, theo céc hudng dan clia nha cung cép.
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Vi m8l day phép xac djnh ham lrgng nito, cho chay cang nhidu mau tréing cang tét a& 8n dinh thiét b,
abi v&i m8i 1An thir dung mdt lwgng sacaroza twong dwong thay cho phdn miu thir. MAu tring
sacaroza cho biét lrgng nito dugc tao ra & dang khéng khi méi treéing dugc gilr lai trong vat liéu htru
co dang bdt. Stz dung gi trj trung binh clia cac phép thir trdng a& hidu chinh sal sé trong phép tinh xac
dinh ham lwgng nito cla tieng mAu thir.

9.4 Higu chudn

Str dung cac hop chét tinh khiét c6 ham Iwgng nito khdng ddi da biét, vi dy: axit aspartic (xem 5.12)
1am chét chudn, @8 higu chuln thiét bj 1au dai. Phan tich 13p lai hai 1an ba hop chét tinh khiét, m&i 1an
sir dyng ba ndng dd kh&c nhau dugc chon theo dai do cac mau thyc.

D& dung dudng chuln, cn tién hanh it nhat nm phép xac dinh, vdi cac lugng khac nhau cla cing
hop chét, chon hgp chét va st dung mdt lvgng sao cho dwdng cong thu dugc sé bao trum dai cac
ham lugng nito trong cac mau dugc phén tich.

Néu phan miu th» ¢6 ham lwgng nito Ién hon 200 mg thi dudng chudn di kién s& khéng tuyén tinh.
Trong phan khong tuyén tinh ndy, mdt vai doan ngén c6 thé dwgc st dyung & higu chudn. D& dam bdo
@6 tin cay ciia durdng chudn trong cac doan nay, thi cdn tang legng chat chudn twong irng véi lvgng
tang nito theo cac bwérc twong ng tir 1 mg dén 5 mg.

C6 thé str dung cac dung dich chudn cho viéc hiéu chudn.

Trwée khi bit ddu mot ddy phép phan tich, kiém tra viéc higu chun it nhat ba 1an va sau mdi khodng
tr 15 mA3u @én 25 miu, phan tich mdt trong cac chét chudn (xem 5.12) hodc miu cé ham lwgng nitor
d3 biét. Gia trj thu dwoc dbi véi phdn khéi lrgng nitor khac nhau phai it hon 0,05 % so véi gié tri dy
kién. Néu khéng, thi I3p lai viéc kiém tra hi¢u chudn sau khi kidm tra tinh nang cua thiét bi.

9.5 Xacdijnh

Véi céac thiét bi khi dang van hanh én dinh, dwa phin mau thir vdo may theo cac hwéng din cla nha
san xuét.

Trong qué trinh phén tich, c4c quéa trinh sau day duoc thyc hién trong thiét bi (xem Hinh B.1, B.2 hoic
Hinh B.3).

Phan miu thir dwgc abt chay hét trong cac didu kién chudn & nhiét 46 it nhat 1a 850 °C tuy thugc vao
thiét bi va mau dugc phan tich.

Céac san phdm phan hiy bay hoi (phan Ién 12 nito phan ti, nito oxit, cacbon dioxit va hoi nuéce) duoc
chuy&n theo khi mang (xem 5.1) qua thiét bj.
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Céc nito oxit dugc khir v& nitor phan tlr va lvgng oxy du sé lién két véi ddng hoc tungsten (5.7) trong
cft khiz,

Loai bd nudc bang cach sdy cac éng da nhdi ddy magié perclorat, diphospho pentoxit hodc chit 1am
khé khac (xem 5.8). Néu dung cacbon dioxit [am khi mang (xem 5.1.1), thl nwéc dugc loai bing cach
cho di qua chét hip thy thich hep, vi dy nhw natri hydroxit (5.11) trén chét phy tre thich hop.

Céac hop chét gay nhidu (v dy cac hgp chét sulfua va halogen) dugc logi ra bdng chit hép thy (5.3)
hoZc héa chét, vi dy béng bac (5.5) hoac natri hydroxit (5.11) trén chét phy tre thich hop.

H&n hop khi con lai, gdm nito va khi mang dwoc di qua detector din nhiét,
9.6 Phat hién va tich phan

P& dinh lvgng nito, thiét bj cé st dyng té bao din nhiét, da dugc téi vu héa cho loal khi mang dugc
st dung va c6 thé cé didu chinh diém zero ty ddng gitra cac ian do cac phan miu thir lién tiép. Sau khi
khuyéch dai va chuydn ddi tin hidu detector thi cac d@ ligu thu duge phai dugce xir ly bing bd vi x ly
ngoai bién.

10 Tinh va biéu th| két qua
10.1 Tinh toan
10.1.1 Ham lwgng nito

Céc két qua v& ham fuong nito tdng sb, wy, dugc bidu thi bang phdn tram khéi lrgng, thuwdng co sén
tlr A lidu in ra tir thiét bj.

10.1.2 Ham lwgng protein thé
Hé sb chuyén ddi, F., thu dugc tir Cong thire (1):

= 100 - WH,0,1
100 - Wh,0.2

(M

[

Trong do
Whyos 18 A9 Am truée khi nghidn, tinh bing phén tram khéi lwong (%),

Wh,02 2 @9 &m sau khi nghién, tinh bang phan tram khéi lugng (%);

Ham lugng protein thd, w,, dugc tinh bing phin tram khéi lugng, thu dwgc tir Cong thire (2):

W9=W~“F"F¢ (2}

1
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Trong d6
wy 12 ham legng nito cia mAu & dd Am ty nhign cia né, tinh bing phn tram khéi lvgng;

F 12 hé sb chuyén ddi quy uéc bl véi san phdm dugc phén tich, bing 5,7 dbi véi laa mi, lta
mach va céac san phdm nghidn cla chiing, bng 6,25 dbi v&i c4c logi san phdm quy dinh trong
pham vi 4p dyng cua tiéu chuén nay (xem Phy lyc D).

Néu cAn, ham lurgng protein thd, wye, dugc bidu thi bing phan trdm khéi legng chét khd, xac dinh
dugc bing cong thire (3):

100w,
Wpg = —— 3
o 100-%;0 ( )

Trong d6
whz0 13 A& Am cla phdm mdu thr tinh bang phan tram khéi lgng, xac dinh theo 1SO 712,
TCVN 4846 (ISO 6540) ho#c I1ISO 24557,

10.2 Bléu thj két qua

Bidu thj cac két qua dén ba chir sb thap phan (vi dy: 9,53 % hodc 20,5 % hodc 35,4 %).

11 P§ chum
11.1 Céc phép thir lién phong thir nghiém

Céc chi tiét v& phép thir lién phong thir nghiém tién hanh dé xac dinh do chum clia phurong phép dugc
néu trong Phy lyc E.

Céc gi4 tri thu dugc tir cac phép thir lién phong thir nghiém nay cé thd khéng 4p dung dwec cho cac
dai néng dd va cac chét nén khac véi cac dai ndng do va cac chét nén @& néu, c6 nghia cho ham
legng nito tir 0,05 % dén 13,89 %.

11.2 D3 13p lai

Chénh léch tuyét déi gira hai két qua thir riéng ré, doc Iap, thu dwoc khi sir dung cung mdt phuong
phép thir, trén vat ligu thir gibng hét nhau, trong cing mét phdng thi» nghiém, do cung mdt ngudi
phan tich, sir dung ciing mét thiét bj, trong mdt khodng thei gian ngén, khong qua § % cac trudng
hep vuet qua gidi han 13p lai, r, néu dudi day:
r=2,8s,=2,8 (0,0013wy + 0,012)
Trong 46
s, 12 8§ léch chudn I3p lai;

wx 1& ham lugng nite, tinh bing phén tram khéi lveng.
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11.3 D6 tailap

Chénh léch tuyét déi gitra hai két qua thir riéng ré, thu dugce khi st dung ciing mdt phuong phap trén vt
lidu thi gibng hét nhau, trong cac phong thir nghiém khac nhau, do cac ngudi phan tich khac nhau, st
dung c4c thiét bj khac nhau, khéng qua 5 % céc tredng hep Vgt qua gi¢i han tai 8p, R, néu duwdi day:

R=2,8sp = 2,8 (0,0126wy + 0,017)
Trong do:
sg la dd léch chuén tai lap;
wx 1a ham lugng nite, tinh bang phan tram khéi lvgng.
11.4 Sai sb téi han
11.4.1 So sanh hal nhém phép do trong ciing mdt phong thi nghigm

Sai sé t¢i han, CD, nghia sai sb giCa hai gi4 trj trung binh thu dugc tir cac két qua cla hal phong thir
nghiém trong cac diéu kién Ip lai, tinh duoc bang:

1 1 JT
= —_— = _—— 1. r
cb 2.&9,\’ rikd 28s; [ = 198s

Trong dé:

s, la dé léch chudn 13p lai;

nyva n; 1 sé lugng két qua thir trong (ng véi mdi gia trj trung binh.
11.4.2 So sanh hal nhém phép do trong hai phéng thir nghiém

Sai s t¢i han gia hai gi4 tr trung binh thu dugc tir cac két qua clia hai phong thix nghiém khac nhau
duéi cac didu kién tai 1ap, tinh dugc bing:

2"2

CDg = zs\(sg - 33[1 - % » -1_] = 28,52 - 0557
1

Trong do
s, 14 dg léch chun i3p lai;
sg la ddléch chuln tai 1ap;

nyva n, 1asblugng két qua thir tvong (g v&i mbi gia tri trung binh.,

13
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11.5 D§ khong dam bao do

D khéng dam bao do, U,, 1a thong sb thé hién sy phan bd hop Iy cac gia trf clia két qua. DY khdng
8am bdo do nay dugc dua ra bdi sy phan b théng k& cac két qua thu dwoc tir cac phép thir lién

phéng thir nghiém va dugc dc trung bdi 3¢ léch chudn thre nghiém.
DY khdng dam bao do, U, blng chng hogic trir hal 1An gia trj 4§ Iéch chudn t4i 14p néu trong tidu chudn nay:
Us=1% 255

Trong d6 sr 14 d6 léch chudn t&i 13p.

12 Béo céo thir nghi¢m

B4o c4o thir nghiém phdi gém céc thdng tin sau:

a) moi thong tin cAn thiét d& nhan biét ddy i mau thir;

b) phwong phap ldy mau @3 sir dung, néu biét;

¢) phwong phap thir d4 sir dyng, c6 vién din tiéu chudn nay;

d) moi thao tac khdng quy dinh trong tiéu chudn nay, hodc dwgc coi la tuy chon, cling véi cac chi tiét
clia sy cd bat ky ma c6 thé anh hudng dén két qua;

e) c4c két qua thu dugc va he sb chuydn ddi 45 s dung, d6 Am citla mau thir hodc 66 m chudn;
f) néu dép (ng yéu clu v& db I4p lai, thi néu két qua cudi ciing thu dugc;

g) ngay thir nghiém.

14
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Phy lyc A
(Tham khao)

Lwu db thiét ké co ban cua thiét bj Dumas

Hé théng dang khi
[Khi mang (chira oxy dén mirc thich hgp)) !

Tao phdn mau thir
[Pura phdan mau thir da can vao chén nung hodc &ng thiée (déi véi miu dang 1dng hodc rén)
ho#c cho vao gidy loc khéng chira nito (m3u dang rén) hodc bom (mAu dang 1dng)]

Ong dbt
(kiém soat nhigt dg 16 dbt téi thidu 12 850 °C, hozic ngudn O, cung cap cho 16 dbt & dang didu chinh
ty ddng, néu &p dung)

Chét hap phy, vi dy nhu trong céc ¢t thich hgp

| (@& héap phy SO,/SO,, halogen va tuy thudc vao loai thiét bi dwoc sir dyng, cling c6 thé si» dyung CO,)

Loai nwéc bing cach ngung ty st dung b 1am lanh bing nhidt dign

Khir NO, vé& N, va 10ai bd phin O, du, vi du béing ddng

Loai 4m va CO; bang cach sir dyng chét hat 4m [Mg(Cl0.),] d& loai nwéc, NaOH dé loai CO,

Detector dan nhiét

(ddng khi do: khi mang va N2; déng chun: khi mang)

B& tich phan

15
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Phy lyc B
(Tham khao)

So db cac loai thiét bj Dumas thich hep

. 5
//
—
He:
\\ N
8 A0

11 Khi @bt chira nitr

CHU DAN

1 van didu chinh déng khi oxi
2 bd nap mdu
3 16 abt c6 chén nung
4 b lam lanh (nhidt dién)
5 dyng cy trdn/cHt balat
6 bd phan lidu
7 natri hydroxit trén vat ligu phy trge
8 magié peclorat
9 xuc tac ddng (khir NO, va O;)
10 detector din nhiét
11 khi dét chira N,
a khi dbtdv
b dong do
¢ dong chudn

Hinh B.1 - Vi dy 1 v thiét b] Dumas (khi mang heli)
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CHU DAN

® ~N D b W N =

chén nung thir nghiém
cot dét

16 bt (di dong)

bé gilr chén nung

éng hép thy SO,

6ng sau ot

cot khir

éng 1am khd

9

10
11
12
13
14
15

TCVN 8133-2:2011

B

-

3 0q
B> s sesensersanii]
- R P

X AIRAA01

5
)
N

detector din nhiét
bd tich phan
chét 1am khd
béng bac
day dong
day ddng cé chét xdc tac platin
chi cromat

Hinh B.2 - Vi dy 2 vé thiét bj Dumas (khi mang CO,)

17



TCVN 8133-2:2011

CHU DAN

1

W o N O UM B W N

P A G T 3
s W N = O

18

éng Khi heli
van didu chinh
éng khir
16 khir
éng hép thy khi
cdt tach khi
detector d&n nhiét
binh chira oxy
van didu chinh déng khi oxy
bd do lvu lrgng khi
van
16i dua m3u vao
bb nap miu
éng phan trng

[T, 8
Rl
I —
L)
U=
L

15
16
17
18
19
20
21
22
23
24
25
26
27

24

16 phéan ng

éng kidm tra qua trinh dét
b& ngung loai hoi nuwde
b trdn khi

b lpc No.1

éng dong

bd loc No.2

bom tudn hoan

bd xir ly sé lidu

dyng cy dva mau vao
khay chira mau

bd nang khay mau
bom khf lanh

Hinh B.3 = Vi dy 3 v& thiét b] Dumas (khi mang heli)



Phylyc C
(Tham khao)

Higu chuén thiét bj

C.1 Cac hgp chat hiéu chudn

Mat sé thiét bj ban s&n doi hdi phai didu chinh Iwu lugng oxy dy kién,

TCVN 8133-2:2011

Céc phép tinh toan trong C.2 13 rét cin thiét dbi véi mdt s6 loai thiét bj'(didu tiét O, du véi sy c6 mat
clia CO, lam khi mang). T4t ca cac phép tinh dya trén gia dinh ring m3u chi gdm cac nguyén t6 C, N,

Hva 0.
Bang C.1 — Nhu ciu oxy ctia cic hop chét tinh khiét thich hgp cho viéc higu chuin thiét bj
Hop chilt Hzm Iw?mg nite Nhtt;‘:gtllﬁo&yuﬁ'da Nhu cdu oxy thyc té |
% khéi lurgng ik mi/g |
Uré 46,65 1305 560 ,!
| Axit aspartic 10,53 800 .631
: Tyrosin 7,73 1391 1267
' Axit glutamic 9,52 952 800
Phenylalanin 8,48 1593 1458
Axit etylendiamintetraaxetic 9,59 920 767 _i
| Ait hippuric 7,82 1344 1219 1

C.2 Cac vi dy vé cach tinh nhu ciu oxy dy kién

C.21 Vidyt

Uré (H;NCONH,): 1 mol twong (ng véi 60,06 g, khdi lvgng phadn mau thir 1a 1 000 mg.

Do do, 1 000 mg phan mau thir uré chira:

I

199,8 mg C;

66,6 mg H,

466,5 mg N,

266,4 mg O.
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Lwgng oxy cdn thiét cho vigc dét hoan todn uré v& cacbon dioxit va nrée durgc tinh d4 bao gdm ham
lrgng oxy clia hgp chét va thyre t& nhir sau:

a) thé tich mol clia khi ly tudng 14 22,4 Iit (& T=0°C va p = 0,1 MPa);

b) 1 molcta C twong trng 12 g (12 000 mg);

c) 1 molcia H; twong irng 2 g (2 000 mg);

d) 1 mol clia N, twrong (rng 28 g (28 000 mg);

e) 1 mol ciia O; trong rng 32 g (32 000 mg).

Két qua 1a cAn 1 305 ml oxy dé dét chay 1 g uré.

C.22 Vidy2

Axit aspartic [HO,CCH,CH(NH,)CO,H]: 1 mol twong (rng 133,10 g, khéi lrgng phin mAu thir 1 000 mg.

Do d6, 1 000 mg phAn mAu thir axit aspartic chira

360,6 mg C;

52,6 mg H;

105,2 mg N;

480,8 mg O.

Luong oxy cdn thiét cho viéc dét hoan toan cacbon dioxit va nuéc, a5 bao gdm ham lwgng oxy cta
hop chét va thyc té nhu sau:

a) thé tich mol cua khi ly twdng 14 22,4 lit (& T= 0 °C va p = 0,1 MPa);
b) 1 molcla C twong rng 12 g (12 000 mg);

¢) 1 mol clia H; twong trng 2 g (2 000 mg);

d) 1 mol ctia N; twong (rng 28 g (28 000 mg);

e) 1 molctia O; twong irng 32 g (32 000 mg);

Két qua 1a cAn 800 ml oxy & dét chay 1 g axit aspartic.

20



Phylyc D

(Tham khao)

Vi dy vé céac hé s6 chuyén déi ham lwgng nito vé ham lwgng protein

TCVN 8133-2:2011

Hé sé chuyén déi nito

San phdm thanh protein

Lua mach 5,7
Ngé, bdt ngd 6,25
Yén mach 6,25
Yén mach (bdt yén mach, yén mach da xay) 6,25
Bét lac 6,25
Gao I, hat dai 6,25

| Ggo xat thi céng, ggo xat déi, gao dd 6,25
Gago |8t hodc gao It (chi bd tréu) 6,25
Gao x4 tréng 6,25
Bot lua mach den 57
Hat ddu twvong rang, xay 6,25
Hat dau trong (bdt ddu twong va cac san 6,25
phdm cla ching)
Lua mach ba géc (triticale) 5,7

| Loa mi (cirng 49) 57
Cam lta mi 5,7
Phébi lia mi 57
Hat lia mi, bdt lda mi thd hodc bdt mjn 5.7
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Phyluc E
{Tham kh&o)

Céc két qua nghién ciru lién phong thir nghiém

E.1 Yéu cauchung

Céc gia tri gi¢i han p lai va gi¢i han tai 14p phwong phap ndy, thu duoc tir cac két qua thir cua
chuong trinh thir lién phéng thir nghiém quéc té duoc thyc hign theo TCVN 6910-1 (ISO 5725-1)7,
TCVN 6910-2 (ISO 5725-2) va ISO 5725-6 1,

Céc phép thir nay da duoc tién hanh trén 13 mau ng céc va d4u ab do 17 phong thir nghiém cua
6 nuée tham gia thiec hién.

Chuong trinh thir nghiém ndy do ARVALIS — Institute du Végétal t8 chirc vao thang 7 nam 2007.

Céc két qua thu dugc 33 phan tich théng ké theo TCVN 6910-1 (ISO 5725-1), TCVN 6910-2 (ISO 5725-2)
TCVN 6910-6 (ISO 5725-6) va cho cac dt lidu v& d6 chum nhuw trong Bang E.1 va E.4.

E.2 Di ligu d chym déi vé&i ham lwgng nitor
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Bang E.1 — Cac két qua lién phong thir nghigm ddi véi ham lweng nito

Théng sé

0.06

0,35

Tinh Ngd Laa Lea | Bétmi | Ltami | LGilaa Laa Bju Pju | Gluten | Gluten Kia | Protein
bét mach | mach | théng | théng | micimg mi Halan | ring* | ngd mi théng déiu
den thuong | thudng cing ngya | thwimg | Halan
S6 phang thir nghiém
(sau khi tnr ngoai 1&) 15 16 16 16 14 15 15 17 17 17 17 17 17
Ham ligng nita trung binh,
wy (%) 0,05 1,18 163 1,68 2,07 2,16 242 2,51 4,33 4,85 10,61 13,55 13,89
09 léch chudn 12p lai, s, (%) | 0,0046 | 0,0139 | 0,0234 | 0,0139 | 0,008 0,0101 0,0151 | 0,0101 { 0,0223 | 0,031 | 0,0345 | 0,029 0.0203
He sé bién thién I2p lai
CVI(r) (=sdwn) (%) 0,094 | 0,012 | 0,014 | 0,008 0,004 0,005 0,006 0,004 | 0,005 | 0,006 0,003 0,002 0,001
Gi¢i han 13p lai, r (=2.8 5,) 0,01 0,04 0,06 0,04 0,02 0,03 0,04 0,03 0,06 0,09 0,10 0,08 0,06
D lach chuén tai lap, s (%) | 0,027 | 0,053 | 0,037 | 0,039 0,024 0,040 0,022 0,034 | 0,040 | 0,126 | 0215 0,146 0,184
Hé sé bién thién tai lap
CV(R) (=salwy) (%) 0,543 | 0,045 | 0,023 | 0,023 0,011 0,019 0,009 0,014 | 0,009 | 0026 | 0020 0,011 0,013
Gi¢rihan tail4p, R(=2.8ss) | 007 | 015 | 040 | 011 0.07 0,11 009 | 011 0,59 0.40 0,51

Z-E€18 NADL

Loz



TCVN 8133-2:2411

"

CHU DAN

X ham legng nito (% khéi igng)

Y @9 l&ch chudn ciia ham lugng nito

1 3% 1éch chudn I3p lai
2 do léch chudn tai lap

9 10 11 12 '13 14 15 X

Hinh E.1 — Méi quan hé gitra dd 1&p lai va dj 1§ch chudn tal I3p va ham lrgng nito

Biéu dd chi ra réng cac gia tri d3 1ap lai va do tai Iap tang (nghia Ia 6 chym gidm), khi ting ham lugng

nito.
Bang E.2 - Théng ké dir ligu dd chym déi véi ham lwgng nito
Théng sé Dai Mél quan h@ D% 13p lai DY tal 13p
Ham legng nito 1(r 0,05 dén 13,89 | r: tuyén tinh 5,=0,0013wy + 0,012 | 5, =0,0126w, + 0,017
(% tinh theo khéi R: Tuyéntinh | Hé sé twong quan "Hé sé trong quan
lugmg chét kho) R? = 0,4529 R =0,7976 |
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Bang E.3 - Vi dy vé rng dyng thyrc té dir ligu d¢ chym ddi véi ham lgng nito

Sal sé t&i han giira hal gia
trj trung binh
| Hamlwgng | D§léch | Giéihan B§ lgch Giéi han l
| nito chudni3plal | Mplal | chudntaildp | téllap Trongmpt |  Giira hai
% i . ‘ - R phéng thi phéng thir
i nghiém nghiém
{ . CV(r) CV(R)
0,05 0,012 0,03 0,018 0,05 0,02 0,04
0,50 0,013 0,04 0,023 0,06 0,03 0,06
1,00 0013 | 0,04 0,030 0,08 0,03 0,08
2,00 0,015 0,04 0,042 0,12 0,03 011 |
3,00 0016 | 0.04 0,055 0,15 0,03 0,15
40 0,017 0,05 0,067 0,18 0,03 0,18
| 500 0,019 0,05 0,080 0,22 0,04 0,22
| 6,00 0,020 0,05 0,093 0,26 0,04 0,25
I
| 7.00 0,021 0.06 0,105 0,29 0,04 0,29
8,00 0,022 0.06 0,118 0.33 0,04 0,32
9,00 0,024 0,07 0,130 0,36 0,05 0,36
10,00 0,025 0,07 0,143 0,40 0,05 0.39
I 11,00 0,026 0,07 0,156 0,43 0,05 0,43
12,00 0,028 0,08 0,168 0,47 0,05 0,46
13,00 0,029 0,08 0,181 0,50 0,06 0,50
13,85 0,030 0,08 0,192 0,53 0,06 0,53
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9

Théng sé

Tinh

Bang E.4 ~ Cac két qua phép thiz lién phong thir nghi¢m vé ham lwong nito

8ot mi

Loa Laa Loiia | Lbami | Dju Gluten | Ghuten kia | Protein
bt mach | mach | théng micing | cirng | Halan | ring ngd mi théng d3u
den thuedong ngya thwdng | Hilan
Hé sb chuyédn adi 6,25 57 6,25 57 57 57 6,25 6,25 6,25 57 6,25
S6 phong thir nghiém
(sau khi trir ngogi 18) 15 16 16 14 15 17 17 17 17 17 17
Ham lwgng protein frung
binh, wyg (%) 0,31 9,29 10,50 | 11,80 13,79 14,31 27,06 | 30,31 66,31 77,24 86,81
DY léch chudn 13p ki, s, (%) | 0,029 0,134 | 0,079 | 0,047 0,086 0,058 | 0,139 | 0,192 0,216 0,168 0,127
He s& bién thién 13p lai
CV(r) (=5dwWea) (%) 0,093 0,014 | 0,008 | 0,004 0,006 0,004 | 0,005 | 0,006 0,003 0,002 0,001
Gi&i han I3p lai, r (=2,8 s,) 0,08 0,37 0,22 0,13 0,24 0,16 0,39 0,53 0,60 0,47 0,35
D0 lech chudn i l9p, se (%) | 0,167 0212 | 0,223 | 0,136 0124 | 0,194 | 0250 | 0,786 | 1,342 | 0,831 1,152
Hg sb bién thién tai iap
CV(R) (=safwpa) (%) 0,543 0,023 | 0,021 | 0,012 0,009 0,014 | 0,009 | 0026 | 0,020 0,011 0,013
Gi&i han 14i 1ap. R (=28 sg) | 0,46 0,62 0,38 0,34 0,54 0,69 2,18 372 2,30 3,19

0,59

L10Z:Z-E€18 NADL




E.3 Di¥ ligu 4o chym ddi véi ham lwgng protein

.Yr
1,60
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1.40

1,20

1,00 2

0,80 -

0.60

0.40

N

020

L

—

g Py
r ‘l L

0,00

0 § 10 15 20 25 30

CHU DAN

X ham lugng protein (% khéi lugng)

Y d¢ léch chudn cla ham lugng protein
1 d% Igch chuan I13p lai

2 49 léch chuln tai l4p

35 40 45 50 55 80 65 70 75 80 85 90

%

Hinh E.2 — Méi quan h§ gitra d$ 1ap lal, dd lgch chudn tai Idp va ham lweng protein

Bang E.5 ~ Théng ké di¥ ligu dd chym ddi véi ham lwgng nitor

Théng sé Dai Méi quan h§ Do 13p lai D4 tal I3p '-
Ham lugng protein rituyéntinh | s, =0,001 4w,y + 0,070 6 | sg=0,012 9w,y + 0,094 5 |
(% tinh theo khéi tr 0,3 dén 86,8 R : tuyén tinh ] H¢ sb tvong quan H& sé trong quan
lugng chét khd) | R?=0,458 R?=0,801 !

27



TCVN 8133-2:2011

Bang E.8 - Vi dy v& irng dyng thyrc té dir li§u dd chym dbi vél ham lwgng protein

| |
l Sai sé t&l han giira hai glé :

’ - tri trung binh

‘ Ham lwgng Pj l§ch Gi&i han P lgch ‘ Giéi han =

| nite | chudnigplai lplal | chudntaitap | thilap Trongmit | Gilre hal

| % s F . Se ! R | phong thir phong thir

| | | | nghi$m nghiém

. | o) CV(R)
0,35 0,070° 0,19 0,104 0,29 0,14 0,25
5.0 0075 0,21 0,160 | 0,44 0,15 0,42
10,0 0,081 0,22 0220 | 0,61 v 0,16 0,59

150 0,087 0.24 0,280 0,77 0.17 076
20,0 0,093 0,26 0,340 0,94 0,18 0,92
25,0 0,099 0,27 0,400 1,11 0,20 1,09
30,0 0,105 0,29 0,460 1,27 0,21 1,26

35,0 0.111 0,31 0,520 1,44 0,22 1,42
40,0 0,117 0,32 0,580 1,61 0,23 1,59

. [ .

| 450 0,123 0,34 0,640 1,77 0,24 1,76
50,0 0,129 0,36 0,700 1,94 0.26 1,92
55,0 0,135 0,37 0,760 2,10 0,27 2,09

| 800.- 0,141 0,39 0,820 2,27 0,28 | 225

’L 65.0 0,147 0,41 0,880 2,44 029 242

’: 70,0 0,153 0,42 0,940 2,60 0.30 2,59

| .
75.0 0,159 0,44 1,000 2,77 | 0,32 275
80,0 0,165 0.46 1,060 2,94 0,33 2,92

| 850 0,171 0,47 1,120 3,10 0.34 ' 3,08

i 86,8 0,173 0,48 0,141 3,16 0,34 3,14

28



(]

[2]

3]

(4)

(5]

(6]

(7]
(8]

(@

[10]

(1]

(12]

(13)

[14]

[15]

TCVN 8133-2:2011

Thwr myc tai ligu tham khao

ISO 1871, Food and feed products - General guidelines for the determination of nitrogen by the
Kjeldah! method

TCVN 6910-1 (ISO 5725-1) B chinh xac (d6 dung vé dé chum) clia phuong phép do va két qua
do — Phén 1: Nguyén téc va dinh nghla chung.

TCVN 6910-2 (1SO 5725-2) B¢ chinh xac (d9 dung va d¢ chym) cla phuong phép do va két qua
do — Phén .2:'Phwng phép co ban xac dinh d¢ 1ap lai va do téi lap cia phuong phép do tiéu
chuén.

TCVN 6910-6 (ISO 5725-6) B¢ chinh xac (d6 dung va do chum) cia phuong phép do va két qua
do — Phdn 6: Sir dung céc gid trj do chinh xéc trong thyc té.

TCVN 8100 (ISO 14891) Si¥a vé& sdn phdm sta — Xéc dinh ham luvong nito ~ Phueng phép théng
dyng theo nguyén tic dét chéy Dumas

TCVN 8125 (ISO 20483) Nga cbc va dau dé — Xac dinh ham lugng nito va tinh ham lugng protein
thé — Phuwong phép Kjeldahl

TCVN 9027 (1SO 24333), Nga céc va sén phdm ngl cbc - L&y mau.

Crude Protein — Combustion Method, AACC Method 46.30, American Assoclation of Cereal
Chemists, St. Paul, MN

Crude Protein in Cereal Grains and Oil Seeds, AOAC Official Method 992.23, AOAC International,
Washington, DC

Nitrogen in Beer, Wort, and Brewing Grains — Protein (Total) by Calculation — Combustion Method,
AOAC Official Method 997.09, AOAC International, Washington, DC

Protein (Crude) in Animal Feed — Combustion Method, AOAC Official Method 990.03, AOAC
International, Washington, DC

Combustion Method for Determination of Crude Protein in Soybean Meal, AOCS Official Method
Ba 4f-00, AOCS Press, Champaign, IL

Generic Combustion Method for Determination of Crude Protein, AOCS Official Method Ba 4e-93,
AOCS Press, Champaign, IL

Nitrogen-Ammonia-Protein Modified Kjeldah! Method — Titanium Oxide plus Copper Sulfate
Catalyst, AOCS Official Method Ai 4-91, AOCS Press, Champaign, IL

BERNER, D.L., and BROWN, J., Protein nitrogen combustion method collaborative study | —
Comparison with Smalley total Kjeldahl nitrogen and combustion results, J. Amer. Oif Chem. Soc,
71, No. 11, 1994, pp. 1291-93

[16] Bicsak, R.C., Comparison of Kjeldahl Method for Determination of Crude Protein in Cereal Grains

and Qilseeds with Generic Combustion Method — Collaborative Study, J. AOAC International, 76,
No. 4, 1993, pp. 780-786

29



TCVN 8133-2:2011

[17] BUckeg, G.K., Determination of total nitrogen in barley, malt and beer by Kjeldah! procedures and
the Dumas combustion method —~ Collaborative trial, J. Inst. Brew., 100, No. 2,1994, pp. 57-64

[18] DAUN, JK., and DECLERcQ, D.R., Comparison of combustion and Kjeldahl methods for
determination of nitrogen in oilseeds, J. Amer. Oil Chem. Soc, 71, 1994, pp. 1068-72

[19] DonHAuser, S., GEIGER, E., and BRIEM, F. Automatische Stickstoffbestimmung mittels
Vebrennungsmethode, Brauwelf, No. 10/11,1992, pp. 400-402

[20]) ELLEN, G., and MAHULETTE, G.G., Stikstofbepaling in zuivelproducten: Dumas evenaart Kjeldahi,
Voedingsmiddelen-technologie, 30(3), 1997, pp. 25-29

[21) ETHERIDGE, R.D., PESTI, G.M., and FOSTER, E.H., A comparison of nitrogen values obtained
utilizing the Kjeldahi nitrogen and Dumas combustion methodologies (Leco CNS 2000) on
samples typical of an animal nutrition analytical laboratory, Animal Feed Sci. Technol., 73,1998,
pp. 21-28

[22] FOSTER, A., Alternative method for analysis of total protein using the nitrogen determinator, J.
Amer. Soc. Brew. Chem., 47, No. 2,1989, pp. 42-43

[23] FRISTER, H., FEIER, U., and GOETSCH, P.-H., Direct determination of nitrogen content by Dumas
analysis; Interlaboratory study on precision characteristics, AOAC International 4th International
Symposium, Nyon, Switzerland, 1994

[24] JoHANsSsSON, C.-G, Determination of total nitrogen in barley and malt by combustion method —
Collaborative trial, Monatsschrift fur Brauwissenschaft, 11/12,1996, p. 326

[25] KINGBRINK, M., and SEBRANEK, J.G,, Combustion Method for Determination of Crude Protein in Meat
and Meat Products — Collaborative Study, J. AOAC International, 76, No. 4,1993, pp. 787-93

[26) Revesz, R.N., and AKER, N., Automated determination of protein-nitrogen in cereals and grains, J.
AOAC International, 60, No. 6,1977, pp. 123842

[27] SCHUSTER, M., MORWARID, M., and SATTES, H., Dumas combustion method for determination of
protein content in feed, VDLUFA-Schriftenreihe, 33,1991, pp. 526-531

[28] SmiTH, D., Evaluation of the Foss-Heraeus macro N for the determination of nitrogen in a wide
range of foodstuffs, ingredients and biological materials and comparison with the Kjelfoss,
Analytical proceedings, 28, 1991, pp. 320-324

(29] Sweemey, R.A., Generic combustion method for determination of crude protein in feeds:
Collaborative study, J. AOAC International, 72, No. 5,1989, pp. 770-774

[30] TKAcHuk, R., Nitrogen-to-protein conversion factors for cereals and oilseed meals, Cereal Chem.,
46(4), 1969, pp. 419423

[31] WINKLER, R., BOTTERBRODT, S., RABE, E., and LINDHAUER, M.G., Stickstoff-/Proteinbestimmung mit
der Dumas-Methode in Getreide und Getreideprodukten, Getreide Mehi Brot, 54, No. 2, 2000, pp.
86-91

[32] ICC Standard No. 167, Determination of crude protein in grain and grain products for food and
feed by the Dumas combustion principle

30



TCVN 8133-2:2011

[33) Energy and protein requirements, Technical Report No. 522, FAOWHO, Ad Hoc Expert
Committee, Rome, 1973

[34] BELLOMONTE, G., COSTANTINI, A., and GIAMMARIOLI, S., Comparison of modified automatic Dumas
method and the traditional Kjeldahi method for nitrogen determination in infant food, J. of the
Association of Official Analytical Chem., 70(2), 1987, pp. 227-229

[35] JUNG, S., RICKERT, D.A., DEAK, N.A., ALDIN, E.D., RECKNOR, J., JOHNSON, L.A., and MuRPHY, P.A.,
Comparison of Kjeldahi and Dumas methods for determining protein contents of soybean
products, J. Amer. Oil Chem. Soc, 80(12), 2003, pp. 1169-73

(36] SCHMITTER, B:M., and RiHs, T., Evaluation of a macrocombustion method for total nitrogen
determination in feedstuffs, J. Agric. Food Chem., 37,1989, pp. 992-994

[37) SIMONNE, A.H., SIMONNE, E.H., EITENMILLER, R.R,, MILLS, H.A., and CRESMANN llI, C.P., Could the
Dumas method replace the Kjeldahl digestion for nitrogen and crude protein determinations in
foods? J. Sci. FoodAgric, 73, 1997, pp. 39-45

[38] SWEENEY, R.A., and REXROAD, P.R., Comparison of LECO FP-228 Nitrogen Determinator with
AOAC copper catalyst Kjeldahl method for crude protein, J. AOAC International, 70(6) 1987, pp.
1028-30

[39] WILES, P.G., GRrAY, LK., and KissLING, R.C., Routine analysis of proteins by Kjeldahl and Dumas
Metheds: Review and interlaboratory study using dairy products, J. AOAC International, 81(3),
1998, pp. 620-631.

31



	001.jpg
	003.jpg
	004.jpg
	005.jpg
	006.jpg
	007.jpg
	008.jpg
	009.jpg
	010.jpg
	011.jpg
	012.jpg
	013.jpg
	014.jpg
	015.jpg
	016.jpg
	017.jpg
	018.jpg
	019.jpg
	020.jpg
	021.jpg
	022.jpg
	023.jpg
	024.jpg
	025.jpg
	026.jpg
	027.jpg
	028.jpg
	029.jpg
	030.jpg
	031.jpg

