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L&i néi dau
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TIEU CHUAN QUOC GIA TCVN 8105 : 2009

Sira va san phdm sira — Xac dinh ham lwong nitrat — Phwong
phap khtr enzym va do phé hép thu phan tir sau phan ng Griess

Milk and milk products — Determination of nitrate content — Method by enzymatic

reduction and molecular-absorption spectrometry after Griess reaction

CANH BAO — Khi 4p dyng tiéu chudn nay cé thé cdn phai sir dung cac vat li¢u, cac thao tac va

thiét bj nguy hiém. Tiéu chudn nay khdng dé cap dén cac vin d@é an toan khi s dyng ching.
Nguwéi str dung tiéu chudn nay phai ty thiét 1ap cac thao tac an toan thich hgp va xac dinh kha
ning ap dung cac gi&i han quy djnh tredce khi st dung tiéu chuén.

1 Pham vi ap dung
Tigu chuan nay quy dinh phuwong phap xac dinh ham lugng nitrat trong si¥a va san pham sira bang do
phé hap thy phan t& sau phan (rng Griess (khir trvdc bang enzym).

Phuong phap nay cé thé 4p dung cu thé cho sira bot nguyén chét, sta bot tach mot phan chét béo va
sia bot gay, phomat cirng, phomat ban cirng va phomat mém, phomat ché bién, whey phomat, casein,
cac mudi caseinat, whey bdt va protein sira dam déc.

Phuwong phap nay co thé sir dung & ham luvong twong ng voi ndng dd do dugc trong dung dich mau
(34 trir mau trdng) I&n hon 0,2 mg/l.

2 Tailidu vién din

Cac tai lidu vién dAn sau rét can thiét cho viéc ap dung tiéu chudn nay. Déi voi cac tai ligu vién dan ghi
nam céng bé thi ap dung phién ban duoc néu. Béi véi cac tai ligu vién dan khéng ghi nam cong bb thi

ap dyng phién ban mai nhat, bao gdm ca cac sira ddi, bd sung (néu co).

TCVN 2230 (ISO 565), Sang thi» nghiém - Ludi kim loai dan, tm kim loai dot 16 va ludi dot 16 bang
dién - Kich thudc 1& danh nghfa.

TCVN 4851 (I1SO 3696), Nuwoc dung dé phén tich trong phong thi nghiém — Yéu cau ky thuat va
phuong phép thee,
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TCVN 7150 (ISO 835), Dyng cy thi nghiém béang thdy tinh - Pipet chia do.
TCVN 7151 (ISO 648), Dung cu thi nghiém bdng thuy tinh - Pipet mét mrce.

TCVN 7153 (1ISO 1042), Dung cy thi nghiém béng thuy tinh - Binh djinh mérc.

3 Thuat ngr va dinh nghia
Trong tiéu chudn nay st dung cac thuat nglr va dinh nghfa sau day:

31
Ham lwerng nitrit (nitrite content)

Phan khéi lwong clia cac hop chét nitrit xac dinh dugc bing quy trinh quy dinh trong tiéu chuén nay.

3.2
Ham lweng nitrat (nitrate content)
Phan khéi lvong cia cac hep chét nitrat xac dinh dwec bing quy trinh quy dinh trong tiéu chuan nay.

CHU THICH Ham lwgng nitrat duec bidu thi theo phan khéi lvgng tinh bing miligam ion nitrat (NO37) trén mét kilogam san phém.

4 Nguyén tic

Phan mAu thtr dwoc phan tan trong nwéc dm. Chét béo va protein dugc loai ra bang cach cho két tda st
dung thubc thtr Carrez rdi loc hodc bang siéu loc li tam voi mang loc hinh nén (xem Chu thich 1 va 2).
Nitrat trong phan dich loc dwere khir thanh nitrit bing enzym khir nitrat. BS sung sulfanilamit va N-(1-
naphtyl)etylendiamin dihydroclorua dé nhuém azo dd-tim phan dich lgc khéng khir (dbi voi nitrit) va
dung dich khir (d6i v&i nitrat), va do d6 hép thy tai budc song 540 nm (hoéc Hg 546 nm). Ham lvong
nitrit ctia mAu ther va ham lueng nitrit tdng sé sau khi khir nitrat dwoc tinh biing céch so sanh céc d6
héap thu do duoc vdi dd h&p thy ctia mét day cac dung dich hiéu chudn natri nitrit. Ham lweng nitrat
dugc tinh theo si¥ chénh i&ch ham lweng nitrit tdng sé sau khi khir va ham lirong nitrit cua mau thi.

CHU THICH 1 Hai quy trinh khir chét béo va protein duwgc néu trong 9.2,1va9.2.2.

CHU THICH 2 Péi voi whey bot, whey protein dam dic va cac san phdm trong ty, nén ding siéu loc hon la cho két tia
Carrez vi viéc két tia Carrez thuérng gay duc dung dich va do do6 1am giam a9 chym,

CHU THICH 3 Mre nitrit ndi sinh thdp chua dugc ghi nhan nhirng can dwgc tinh dén trong dung dich khéng cé chat nén

5 Thubc thw

Chi str dung céac thuéc thir loai tinh khiét phan tich, khéng chira nitrat va nitrit, nwoc it nhét dat tiéu chuan
loai 3 cia TCVN 4851 (ISO 3696), khéng chira nitrat va nitrit, trlr khi cd quy dinh khac. Nwéc s dung
@& chun bi enzym hoac dung dich coenzym la nuwéc méi cét hai 1an hodc nwdc cé do tinh khiét

tvong duong.
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5.1 Dung dich natri hydroxit, c(NaQH) = 1 molA.
5.2 Dung djch natri clorua, c(NaCl) = 0,9 g/100 ml.
5.3 Axit clohydric, o2(HCI) = 1,19 g/ml.
5.4 Dung dich axit clohydric, ¢(HCI) = 2 mol/l.

Thém c&n than 160 ml axit clohydric (5.3) vao khoang 700 ml nwéc trong binh dinh mdc mét vach dung
tich 1 000 ml (6.4) trong van khi xoay binh. Lam ngudi dung dich trong binh dén nhiét 85 phong Pha
loang dén vach bing nwdc va tron ki,

5.5 Thubc thir Carrez, chuin bj nhw sau:
5.5.1 Thubdc thir Carrez I: Dung djch kali hexaxyanoferat (I1), c(Ki[Fe(CN)s].3H.0O) = 150 g/l.

Hoa tan 15,0 g kali hexaxyanoferat (ll} ngadm ba phan t& nwédc trong nwédc dwng trong binh dinh mic
mét vach dung tich 100 mi (6.4). Thém nwée dén vach va trdn.

5.5.2 Thuébc thir Carrez II: Dung dich kém sulfat, ¢(ZnS0O,.7H,0) = 300 g/I.

Hoa tan 30,0 g kém sulfat ngam bay phan t&r nwdc trong nwdc dwng trong binh dinh mdrc mét vach
dung tich 100 ml (6.4). Thém nwé&c dén vach va trén.

5.6 Dung djch chudn, nhv sau:
5.6.1 Dung dich géc natri nitrit (NaNO;)

Can chinh xac (75,0 + 0,1) mg natri nitrit d& dwec sdy khd (& 102 °C trong 2 h) cho vao binh dinh murc
m@gt vach dung tich 100 ml. Hoa tan natri nitrit trong mét Iwgng nwéc thich hep. Thém nwoc dén vach
va tron. Dung dich géc nitrit thu dwgre chira 500 mg nitrit trén mét lit.

Chuén bi cac dung dich chuan bing cach pha loang dung dich géc véi nudc dé thu degc cac dung
dich cé ndng d6 nitrit khac nhau trong dai tir 0,05 mg/l dén 5,0 mg/l.

Dung dich gbc natri nitrit b&n trong 1 ngay khi dwec bdo quan & nhiét 4o phong.
5.6.2 Dung dich gbc kali nitrat (KNO;)

Can chinh xac (81,5 + 0,1) mg Kali nitrat da dwgc sdy khd (& 102 °C trong 2 h) cho vao binh dinh mirc
mét vach dung tich 100 mil. Hoa tan kali nitrat trong mét lwgng nuwéc thich hgp. Thém nuwéc dén vach
va trdn. Dung dich gbc thu dwgc nay chira 500 mg nitrat trén mét lit.
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~ Chuan bj cac dung dich chudn béng cach pha lodng dung dich géc voi nuéc dé thu dwoc cac dung
dich co néng d6é nitrat khac nhau trong dai tir 0,05 mg/l dén 5,0 mg/l.

Dung dich gbc kali nitrat b&n trong 1 tudn khi dwrgc bdo quan & nhiét d6 4 °C.
$.7 Dung djch dém kali phosphat, pH =75

Can chinh xac (57,6 + 0,1) mg dikali hydro phosphat (KsHPO,.3H,0) vao binh dinh mirc mét vach dung
tich 100 ml. Hoa tan dikali hydro phosphat trong mét Ivgng nwédc thich hop. Thém nwéc dén vach va tron.

Can chinh xac (17,0 £ 0,1) mg kali dihydro phosphat (KH,PO,.3H,0) vao binh dinh murc mét vach dung
tich 50 ml. Hoa tan kali dihydro phosphat trong mét lugng nwéce thich hop. Thém nuwdc dén vach va trén.

Dung dung dich kali dihydro phosphat d& chinh pH cla dung dich dikali hydro phosphat dén 7.5, st
dyng may do pH (6.18) d& do.

Dung dich dém kali phosphat bén trong 2 tudn khi dwoc bdo quén & nhiét 46 4 °C.
5.8 Dung dijch NADPH/FAD

Can chinh xac (5,6 + 0,1) mg mubi tetranatri 3-nicotinamit-adenin dinucleotit phosphat (dang kh¥)
(3NADPH-Nay, it nhét 13 98 % khéi lvgng) va (80,0 + 0,1) mg muéi dinatri flavin-adenin dinucleotit
(FAD-Na,, it nhat 1a 88 % khéi lwgng) vao binh djnh mirc mét vach dung tich 25 ml.

Hoa tan céac phan trén trong mét lveng dung dich dém kali phosphat (5.7) thich hop. Pha loang dén
vach bang dung dich dém (5.7) va trén.

Chuén bj dung dich NADPH/FAD ngay triréc khi str dung. -
5.9 Dung djch enzym khir nitrat (NR)

Can 65 mg enzym khir nitrat (NR) tir Aspergillus niger (EC 1.6.6.2, ché phdm déng khé chira khodng
0,4 Uimg) cho vao éng dong 10 ml. Thém 5 ml nudc va trdn.

Dung dich enzym khtr nitrat b&n trong 2 tudn khi duoc bdo quan & nhiét do 4 °C.
5.10 Thubc thir nhudm mau, nhu sau:
5.10.1 Dung djch thuéc thir nhudm mau I: Sulfanilamit {NHCsHSO;NH,)

Cén 400 mg sulfanilamit vao binh dinh mic mét vach dung tich 50 ml (6.4). Hoa tan trong dung dich axit
clohydric (5.4) va dun néng trén ndi cach thuy, néu can.
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Lam ngudi dung dich dén nhiét Ao phong. Pha lo&ng dén vach bang dung dich axit clohydric (5.4) va trén.
Néu can, loc dung dich thubc thtr thu dworc.

Dung dich thudc thtr nhuém mau | bén trong 4 tudn khi dwgc bdo quan & nhiét d6 4 °C.
5.10.2 Dung djch thuéc thtr nhudém mau II: N-(1-naphtyl)etylendiamin dihydroclorua
(C1oHNHCH;CH,NH,.2HCI)

Can 50 mg N-(1-naphtyl)etylendiamin dihydroclorua vao binh dinh mre mét vach dung tich 50 ml (6.4).
Hoa tan bang mét lwgong nwéc thich hop.

Pha loang dén vach 50 ml bang nuéc va trén. Néu can, loc dung dich thubc thir thu duge.

Dung dich thuéc thir nhudm mau Il bén trong 4 tudn khi dugrc bdo quan & nhiét dé 4 °C.

511 Cac bd kit thir cing cb ban san trén thi tredng. Khi s& dung cac bd kit thl dé can tuan thi
hwéng dan trong tiéu chuidn nay (cu thé trong treérng hep nay 1a 5.8).

6 Thiét bi, dung cu

Rira sach tat ca dyng cy thir nghiém béng thuy tinh va trang bing nwéc dé dam dao cac dung cy nay

khéng chira nitrat va nitrit.

St dung cac thiét bj, dung cu cua phong thr nghiém théng thuéng va cy thé nhw sau:
6.1 Can phan tich, cé thé can chinh xac dén 0,1 mg.

6.2 Hop chira miu, cé nép day kin khi,

6.3 Binh nén, dung tich 100 ml, 500 ml va 1 000 ml, cé ndp day bang thuy tinh mai.

6.4 Binh djnh m&rc mét vach, dung tich danh dinh 25 ml, 50 ml, 100 ml va 1 000 ml, dap ung yéu
céu loai A ctia TCVN 7153 (ISO 1042).

6.5 Pipet, c6 théd phan phéi cac thé tich 1 ml, 2 ml, 5 ml va 10 ml, dap &ng yéu cau cip A cua
TCVN 7151 (ISO 648) hodc dap (rng yéu clu ctia TCVN 7150 (ISO 835). Khi thich hop, ¢ thé si
dung buret thay cho pipet.

6.6 Pipet chia d9, kiéu phan phdi tirng phan, dung trong cac phép thtr enzym.
6.7 Ong dong chia d$, dung tich 20 m! va 50 ml.

6.8 Cdc co mo, dung tich 20 ml va 50 ml.
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6.9 May li tdm, c6 by phan lam ngudi, cé cac éng li tdm (6.10) va ph&u mang loc (6.21) vdi gia téc
litam 3 000 g.

6.10 Ong li tam, duwong kinh 15 mm.
6.11 B lgc mang, kich thwéc 16 0,45 um, st dung ciing véi xyranh.
6.12 Phéu thuy tinh, cé6 dwéng kinh thich hop.

6.13 May do phd, thich hgp dé& do do hap thy tai bwdc séng 540 nm, hodc may do quang phd vach
c6 dén thuy ngan va bd loc, thich hop d& do dé hép thu tai budc séng 546 nm.

6.14 Cuvet hoc, kidu ban vi lvong (semi-micro) (cuvet st dyng mét 14n hodc cuvet thuy tinh), co

chidu dai dwong quang 1 cm.

6.15 Dung cu nghién, thich hop d& nghién miu thir, ndu cAn. D8 tranh that thoat do Am, thiét bj
khéng dweece sinh nhiét qua ion.

6.16 Ray thtr nghiém, lwdi kim loai dan, du'd-ng'kinh 200 mm, kich thwéc 1& danh nghta 500 um va
hép thu nhan phi herp véi yéu clu clia TCVN 2230 (ISO 565).

6.17 Que khudy tie

6.18 Dung cu do pH, gdm may do pH va cac dién circ thuy tinh/dién cuc so sanh, ¢cé thé do dugc & nhiét
d6 20 °C.

6.19 N&i cach thuy, co bd phan lic, c6 thé hoat déng & (70 + 0,5) °C.
6.20 Bép dién.

6.21 Phé&u mang lpc, MWCO 5 000 D, dung tich 4 ml, diing cho siéu loc |i tam dung dich mau thir.

7 Liy mau
Vige ldy m&u khong qui dinh trong tiéu chudn nay. Nén 1y mAu theo TCVN 6400 (ISO 707).

Mau glri dén phong thtr nghiém phai dung |1a m3u dai dién va khéng bj hw hdng hodc khéng b bién déi
chét lveng trong qua trinh van chuyén va bdo quan.

M&u phong thir nghiém dugc bdo quan sao cho tranh hu hdng hoac bién ddi thanh phan.

8 Chudn bi miu thep
8.1 Sira b{t, whey bdt va protein sira ddm dic
Chuyén miu thr va hdp chira mau (6.2) c6 dung tich I&n g&p khodng 2 1an thé tich mau th&. Day ngay

nap. Tron ki mAu thir bang cach l4c va ddo chidu hdp chira mau lién tuc.

10
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8.2 Casein va cac mudi caseinat

8.2.1 Chuyén tat cd vao hop chira miu (6.2) c6 dung tich phu hop, sau @6 trén Ki mau thir bing cach

l4c va ddo chiéu hdp chira mau lién tuc, néu can.

8.2.2 Chuyén 50 g mAu thir vao ray thir nghiém (6.16). Néu toan bd hodc hau hét 50 g phan mau ther
nay lot qua ray thi chuyén toan bd miu thir da tron (xem 8.2.1) 1&n ray. Néu mau thr khong lot hét qua -
ray thi nghién trong may nghi&n (6.15) d& cho miu thir cé thé lot hét qua ray.

Chuyén ngay mau thte da lot qua ray cho vao hop chira miu (6.2). Déng ndp hdp va tron ki. Trong qua
trinh nay, tranh lam thay déi ham lwveng nuéc cta san pham.

Sau khi mau ther da chun bj xong, chudn bj ngay phin miu thir (xem 9.1) cang sé&m cang tét.
8.3 Phomat

8.3.1 Trwéc khi phan tich, loai bd I&p v hoac I&p méc trén bé mat mau thir dé thu dugc mau phomat
dai dién nhu thudng dugc s dung.

8.3.2 Nghién mau thir bang dung cy thich hgp (6.15). Tron nhanh mau da nghién, néu co thé thi
nghi&n 1an the hai va lai trdn ki. Rtra sach dung cy sau méi 1&n nghién mau. Néu mau thir khéng
nghién dugc, tron ki bang cach khudy va nhao that manh.

8.3.3 Ngay sau khi nghién, chuy&n mau thir vao hop chira mau (6.2) va tét nhét 1a tién hanh xac dinh
ngay. Néu phai tri hoan thi chii ¥ bdo quan mAu thir khdng d& nudc ngung tyu bén trong hdp chira mau.

8.3.4 Khong nghién phomat khi thay n&m méc phat trién hodc phomat bét dAu bi hdng.
8.4 Whey phomat

Chudn bi m3u thir theo quy dinh trong 8.3.2.

9 Cach tién hanh
9.1 Chuéan bj phdn mau thir
9.1.1 Swra

Can khoang 10 g dén 15 g mAu thi, chinh xac dén 0,1 mg. Chuyén hét phan mau thtr nay vao binh
nén dung tich 100 ml (6.3). Thém ti tir 50 ml nwde soi.

Lac hén hop trén ndi cach thuy (6.19), duy tri nhiét dé 70 °C trong 15 min.
9.1.2 Sira bjt, whey bdt, casein, cac mudi caseinat va protein sira dam dic

Can khoang 2,0 g dén 2,5 g mau thir (xem 8.1 hodc 8.2), chinh xac dén 0,1 mg. Chuyén hét phan mau
thir vao binh non dung tich 100 ml (6.3). Thém tir tlr 50 ml nirde soi.

11
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L&c hén hop trén ndi cach thuy (6.19), duy tri nhiét @6 70 °C trong 15 min.

9.1.3 Phomat, phomat ché bién va whey phomat

Can khoang 3 g mau thlr (xem 8.3 hodc 8.4), chinh xac dén 0,1 mg. Tron c&n than phan mau the voi
15 ml nwéc dung daa thuy tinh dé& khudy dé thu dugc hdn hgp khéng vén cyc. Chuyén hét phan mau
thir vao binh non dung tich 100 ml (6.3). Thém tir t&r 30 ml nwdc ¢6 nhiét dé 70 °C.

L&c hén hop trén ndi cach thuy (6.19), duy tri nhiét & 70 °C trong 15 min.
9.2 Loai chit béo va protein
9.2.1 Lam két tia bing thudc thir Carrez va loc

Lam ngubi phan mAu ther da chudn bj (xem 9.1.1, 9.1.2 hodc 9.1.3) v& nhiét dd phong. Thém theo thw
tw: 5 ml thudc thir Carrez | (5.5.1) va 5 ml thubc thtr Carrez Il (5.5.21), trong khi vdn xoay hop dung
mau hodc khudy bang que khuay tlr (6.17) that kT m&i 14n thém thuébc thir. Diéu chinh pH vé 8,0 + 0,1
b&ng dung dich natri hydroxit (5.1).

Chuyén hét huyén phi thu dwec vao binh dinh méc mét vach dung tich 100 ml (6.4). Pha loang t&i
vach bdng nwéc va trdn ki. Chuyén phan dich nay vao éng li tam (6.10) va dat éng li tam vao may li
tam (6.9). Cho li tam & gia tdc 3 000 g & 20 °C trong 15 min.

Trang rira mang loc (6.11) bdng 5 ml dung dich natri clorua (5.2) va tiép theo 1a 5 ml nwéc. Loc phan
chét I6ng phia trén thu dugc tir li tam qua bd loc mang sach (6.11). Loai bo vai mililit diu tién va dung
phan dich lpc con lai dé xac dinh (xem 9.4).

Piéu quan trong la phai thu dworc dich Igc trong véi thai gian quy dinh. Néu khéng thu dugc dich loc
trong (vi dy: khi phan tich phomat chin) thi.dung mét thé tich Ion hon céac thubc ther (5.5.1 va 5.5.2) va
giam cho phii hgp thé tich nuéc néng dL‘J‘ng ¢ 9.1.

9.2.2 Siéu loc bang li tam

Thay vi két tia chat béo va protein bing cac thubc thir Carrez | va Il (xem 9.2.1), co thé siéu loc mau
thtr bang phé&u loc mang trong may |i tam dé thu duoc dich loc trong diing cho phép xac dinh (xem 9.4).

Lam ngudi phan mau thl (xem 9.1.1, 9.1.2 hodc 9.1.3) vé nhiét d6 phong. Chinh pH vé 8,0 + 0,1.
Chuyén hét huyén phu thu dwec vao binh dinh mirc mét vach dung tich 100 ml (6.4). Pha loang t&i

vach bang nuéc va tron ki.

Trang phéu loc mang (6.21) bang 4 ml dung dich natri clorua (5.2) sau dé trang lai bang 4 ml nudc.
Chuyén phan mau vao phéu loc mang sach va dat phéu nay vao may li tam (6.9). Tién hanh li tam &
gia téc li tam 3 000 g & 20 °C trong 20 min.

12
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CHU THICH 1 Cac ph&u loc mang dugc st dyng trong li tam co thé co s&n trén thj treong, vi dy bd cd & ddy 4 ml san pham
Vivaspin" 4 ml cé mang polyetesutfon va khdi lrong phan tr duei 5000 D 1a san pham thich hep.

CHU THICH 2 Khéng cin thiét phai loc tAt ca phdn miu thir qua phéu lpc mang. Ca thd loc so bd miu thir qua hé loc mang
5 um (6.11) @8 tranh cho mang loc bj tac va tang téc 83 loc.

9.3 Phép thor tring

Thye hién phép thir trdng ddng thdi véi phép xac dinh (xem 9.4). Chudn bi dung dich th(r trdng theo
9.1 va 9.2, nhung thay thé phan mau ther trong 9.1 bing mét thé tich nudc tvong duong.

9.4 Xac dinh

Ding may do phd (6.13) & buéc séng 540 nm hodc Hg 546 nm va cuvet ban vi lugng (6.14), dé do dd
hép thy & nhiét do tir 20 °C dén 25 °C.

Trwéc khi dung pipet @& chuyén dung dich mau hodc dung dich thl trang, trang pipet bang dung dich
m&u hodc dung dich thir trdng twong tng.

Cé thé si» dung pipet pittdng @& hat dung dich thuéc thir. Béi v&i dung dich mau thir va dung dich thu
tréng thi str dung kidu pipet chia d$ nhw da dung trong cac phép thtr enzym (6.6).

D& xac dinh nitrat va nitrit (nitrit tng s6), tién hanh theo huwéng dan trong Bang 1.

Bang 1 - Quy trinh xac djnh nitrat va nitrit (nitrit tdng sé)

— pung dich thir tring Dung djch thir -
ml mi
Dung pipet cho vao cuvet:
Dung dich mau tht (xem 9.2.1 hogc 8.2.2) _ - 0,500
Dung dich thir trdng (xem 9.3) 0,500 =
Dung dich NADPH/FAD (5.8) : 0,250 0,250
Dung dich enzym khtr nitrat (5.9) 0,020 0,020
Trén, vi du dung thia khudy hodc bang cach I4c sau khi & dy ndp kin®, G trong 30 min & nhigt a6 phéng, sau
do thém: ; g -
Dung dich nhuém mau | (5.10.1) . 0,250 0,250
Dung dich nhuom mau il (5.10.2) 0,250 0,250

-Tr¢n déu, vi dy ding thia khudy ho3c bing cach I4c sau khi d& day nép kin. D& yén cuvet noi 16i & nhi&t A9 phoéng trong
15 min.

Doc gia trj 30 hap thy, Aienajs VA Afnienaiei, dira vao khéng khi (ding chum tia sang abi ching khdng co cuvet) hodc dya vao
nuéc. Néu gia tr d¢ hdp thy Ién hon 1,7 thi pha lodng dung dich mau thir va hé sé pha loang dugc tinh dén lrong két qua.

3 (o thé dong Parafim® d& 1am kin cuvet.

" Vivaspin® Ia tén clia mét san pham thich hep cé ban sin. Théng tin nay dua ra tao thu@n tign cho ngudi st dyng tieu
chudn ndy, ISO khéng &n dinh phai sz dung chiing.
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Dé xac dinh nitrit, tién hanh theo hwéng dan trong Bang 2.

Bang 2 - Quy trinh xac dinh nitrit (khdng c6 chat nén, xem Didu 4, Cha thich 3)

Dung djch tho Dung dich thw
Thao tac trang mi
ml

Dung pipet cho vao cuvet:
Dung dich mau thir (9.2.1 hoadc 9.2.2) - 0,500
Dung dich thir tréng (9.3) 0,500 -
Nuéc . 0,270 0.270
Tron déu, vi dy ding dao trén hodc bing cach I4c sau khi & day nép kin®, sau 46 tham:
Dung dich nhuém mau | (5.10.1) 0,250 0,250 i|
Dung dich nhudm mau If (5.10.2) 0.250 0,250 |

Trén déu, vi dy ding thia khudy ho#ic bang cach Iic sau khi a3 day nip kin. D& yén cuvet noi téi & nhidt dé phong trong
15 min.

Boc gia tri d6 hap thy, Ans va An, dya vao khéng khi (dung chim tia sang d6i chu'ng khéng cé cuvet) hoac dya vao nudc.
Néu gia tri 46 hap thy Ién hon 1,7 thi pha loang dung dich mAu thl va hé sé pha lodng duere tinh dén trong két qua

Co thé dung Parafilm? @& lam kin cuvet,
| g9

Co thé dung cuvet c& I6n loai thdng thudng dé xac dinh. Trong trwdng hop nay, thé tich mau thy, mau
trang va thuéc thir cAn dworc didu chinh tvong ng.

9.5 Pudng chudn

Xay dyng duong chudn bang cach dung cac dung dich hiéu chudn da dwoc chudn b theo 5.6.1 va
5.6.2, vé do thi clia tirng d6 hap thy thu dugc trong 9.4 theo ndng dd twong (rng cla nitrit hodc nitrat,

tinh bang miligam trén lit.

10 Tinh toan va biéu thj két qua
10.1 Ham lwong nitrit (khéng c6 chét nén) (xem Biéu 4, Cha thich 3)
10.1.1 Tinh toan

T duong chudn st dung dung dich da chudn bj trong 5.6.1, doc hodc tinh theo chénh léch dé hap thu
AAn = Ays — Anw (xem Bang 2), twong (rng v&i ham lveng nitrit (khéng cé chét nén) cta dung dich mau
thi, ¢,. Tinh ham lweng nitrit cia mau thte (khdng cé chét nén), w,, theo céng thirc:

¥ Parafim® 1a tén cla mot san phdm thich hgp c¢6 ban san. Thong tin nay dwa ra tao thuan tién cho ngudi sl dung tiéu

chudin nay, 150 khéng &n dinh phai si¥ dung chung.
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Wn = cmexE
m
trong dé

wn 12 ham lwgng nitrit cia mau thir, tinh bing miligam nitrit trén kilogam;

¢, 1a nbng @8 twong (rng voi dd hap thy do dugc cua dung dich phdn mau thtr, dgc tir dwong
chuén, tinh bing miligam ion nitrit trén it (xem 9.5);

m 14 khéi lwvgng cta phan mAu thir (xem 9.1), tinh bdng gam (g);
V  1athé tich cua phAn miu thir (xem 9.2.1 hodc 9.2.2), tinh bang mililit (& day V = 100 ml);
d 13 hé sé pha lo&ng (néu khdng pha loang thi d = 1).

10.1.2 Bidu thj két qua

Bidu thi két qua thir ddn mét chir sé thap phan.

10.2 Ham lwgng nitrat/nitrit tng sé

10.2.1 Tinh toan

T duerng chudn cé str dung dung dich d4 chuln bi' trong 5.6.2, doc ho3c tinh theo chénh léch dé hap
thy AAniena = Anenays — Amisnaier (Xem Béng 1), twong (rng véi ndng dd nitrit va nitrat (nitrit tdng sé) cua
dung dich mau thtr (khdng cé chit nén), Coins.

Tinh ham lugng nitrit va nitrat (nitrit tdng sé) clia mau tht?, Wy.na, theo cdng thirc:

- d
Whitna = ChisnaxV x —
m

trong dé
Whisna la ham lwong nitrit va nitrat (nitrit téng s6) clia mAu thi, tinh bing miligam nitrit trén kilogam
(mg/kg).
Crisna la ndng d§ twong trng véi dd hap thyu do dwgc cia dung dich phAn mau thir, doc dwoc tir

dwdng chudn, tinh bang miligam ion nitrit trén lit (mg/) (xem 9.5):

m, Vvad xem 10.1.1.

10.2.2 Biéu thj két qua

Biéu thij két qua thtr dén mét chir sé thap phan.
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10.3 Ham lwgng nitrat

10.3.1 Tinh toan
Tinh ham Iweng nitrat cia mau thir, waa, theo cong thirc:
Wha = 1,35 x (Whisna — Wa)
trong Go
1,35 latilé khéi legng phan t&r cla ion nitrat va ion nitrit.
10.3.2 Biéu thj két qua

Biéu thi két qua theo sé nguyén gan nhét.

10.3.3 Kha nang khr

Trong mbi ddy do, kiém tra kha nang khir bdng cach so sanh k&t qua thu duoc khi str dung cac dung
dich chudn nitrat (xem 5.6.2) so vé&i khi st dung céac dung dich.chuln nitrit twong &ng (xem 5.6.1) co
tinh @én ti 1& khéi lwgng phan td.

Kha nang khir phai dat it nhét 95 %.

11 D6 chum
11.1 Phép thir lién phong thr nghiém

Cac gia tri nhan dworc tir phép th lién phong thir nghiém nay cé thé khéng ap dung dugc cho cac dai
néng dé va chét nén khac véi cac dai ndng dé va chét nén dwoc st dung trong cac phép thir.

Cac gia trj vé d6 Ip lai va do tai 1ap thu duoc tir cac két qua cla cac phép thir lién phong thir nghiém
phu hep véi TCVN 6910-2 (ISO 5725-2).

Gidi han 1ap lai va gi&i han tai 1ap d6i voi nitrat thu dwec tir mot nghién clru clia Dirc tién hanh nam 1998 va
mét nghién ciru quéce té tién hanh nam 2004, ca hai két qua nay d&u phu ho'p véi TCVN 6910-2 (ISO 5725-2).
Phu luc A cung cp di¥ liéu v& cac nghién clru trén. Khdng c6 sb lidu vé xac dinh nitrit.

11.2 D§ lap lai

Chénh léch tuyét dbi gitra hai két qua thr dc 1ap, riéng ré, thu dwec khi st dung clng mét phuong
phap, trén cung mét loai vat liéu thir, trong cung phong thtr nghiém, do cing mét nguwdi thao tac va sl
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dung cing mét thiét bj trong cung mot khodng théi gian ngén nhw nhau, khéng qua 5 % truéng hop

Ién hon cac gia trj sau day:

aéi voi whey bdt, whey protein dam dic va cac san phdm tuong ty, dung két tia Carrez va loc &
cac ham lrgng tlr 40 mg/kg dén 160 mg/kg: 30 mg/kg;

ddi voi cac san phdm khac, dung két tia Carrez/loc: (4 + 0,07w,,) rng;‘kg;
dbi voi tAt ca cac san phdm, dung siéu loc li tam: (6 + 0,1wy,) mg/kg.
11.3 D6 tai lap

Chénh léch tuyét abi gitra hai két qua ther ddc Iap, riéng ré, thu dwec khi st dung cung mét phuong
phap, trén cﬂng mét loai vat liéu thlr, trong céc phong thir nghiém khac nhau, do nhirng nguéi thao tac
khac nhau thirc hién va s dyng cac thiét bj khac nhau, khéng qua 5 % cac trieéng hop lon hon cac

gia trj sau day:

abi v&i whey bdt, whey protein dam dic va céc san phdm twong ty, ding két tia Carrez va loc &
cac ham lwgng tir 40 mg/kg dén 160 mg/kg: © 41 mglkg;

ddi v&i cac san pham khac, dung két tiia Carrez/loc: (6 + 0,2Wna) mg/kg;

ddi v&i tat ca cac san phdm, dung siéu Igc li tam: (10 + 0,1w,,) mg/kg.

12 Bao cao thw nghiém

B4o cdo thir nghiém it nhét phai bao gém cac théng tin sau day:
a) moi thdng tin cin thiét vé viéc nhan biét ddy a0 mau thir;

b) phuwong phap I4y miu a4 s dung, néu biét;

¢) phuong phap thir da sir dyng, vién dan tiéu chudn nay;

d) moi chi tiét thao tdc khdng quy dinh trong tiéu chudn nay, cling véi cac chi tiét bAt thuwong nao khac
c6 thé anh hudng téi két qua;

e) ket qua thtr nghiém thu dugc, hodc két qua trich dan cudi cung thu duwgc néu kidm tra dd I3p lai.
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Phu luc A

(Tham khao)
Cac phép thir lién phong thir nghiém

A.1 Nghién ctru quéc té

Gidi han @6 13p lai va gidi han @6 tai 1ap adi vai nitrat thu duwrgre tir mét nghién clru cta Birc tién hanh
nam 1998 (xem Diu A.2) va mét nghién clru qubc té tién hanh ndm 2004. Cac mau thtr nghiém sau
day dugc st dung trong nghién ctru quéc té nam 2004

1) phomat ché bién, ki hiéu mAu RM 63;

2) whey protein dam déic, ki hiéu méu 1/12;
3) sira b6t nguyén chét, ki hiéu mau 2/7;
4) phomat ché bién, ki hiéu mau 3/13;

5) whey bdt, ki hiéu mau 4/11;

8) whey bdt, ki hiéu mau 5/15;

7) phomat ché bién, ki hiéu mau 6/10;

8) phomat déng kha, ki hiéu mau 8/14;

9) sira bot gy, ki higéu mau 9/16.

Céc két qua thu duoc tir nghién clru qudc té néu trén da duec phan tich thdng ké theo TCVN 6910-2
(1SO 5725-2) va thu duoe cac di liéu vé d6 chym nhu trong Bang A.1 dén A.3. Khéng ¢6 s6 liéu vé
xac dinh nitrit. '
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Bang A.1 - Céc két qua sir dyng ca két ta Carrez va siéu loc
Miu thir !
Théng sé '
1 2 3 4 5 6 7 8 9
Gia trj trung binh (mg/kg) 499 (391 93 | 7,0 | 60,1 [1594| 191 | 16 | 4.2
D¢ l&ch chudn I3p lai, s, (mg/kg) 34 1103 29 16 | 13,0 9.1 2,9 1.8 25
D Iach chudn tai tap, sg (Ma/kg) 59 | 11,7| 39 | 27 | 135|130 42 | 20 3',1
Hé sé bién thién A6 1ap lai [CV(r)] (%) 69 | 264|313 235|217 | 57 | 152 | 115 | 531
Hé s& bién thién do tai 1ap [CV(R)] (%) 118|300 423|384 224 | 82 | 218 | 125 | 734 [
B¢ 13p lai, r (mg/kg) 96 | 289 82 46 [ 36,5255 | 8,2 52 7.0
B tai lap, R (mg/kg) 16,4 (328|110 | 7,5 | 37,7365 | 11,7 | 56 8.6
B 1ap lai theo gia tri trung binh ry, (%) 192 | 74 88 66 B1 16,0 | 43 | 325 | 167
P46 tai 1ap theo gia trj :rung binh Ry (%) 329 | 84 | 118 | 107 | 63 | 229 | 61 350 | 205
CV(R) theo dy doan Horwitz (%) 89| 92 |114| 118 | 86 7.4 | 102 | 141 | 127
Gia tri HorRat 1.3 1 33 | 3.7 33 44 1.1 2.1 8.9 58
S6 Iwgng tap hop dr liéu dugc xem xét 17 | 15 15 17 15 15 17 12 13
S6 lwgng tap hop dir lieu khang dugc xem xét 5 3 5 5 7 7 5 9 6
Bang A.2 - Cac két qua chi sir dung két tiia Carrez va loc
Théng sé il
1 2 3 4 5 6 7 8 9
Gia trj trung binh (mg/kg) 49,1] 38,3 '8,6 7.1 | 586/( 160,1} 192| 1.3 3&_‘
Do léch chudn 13p lai, s, (ma/kg) 27| 125 32| 13| 164| 98 | 17| 18| 19
D¢ léch chudn tai 1ap, sg (mg/kg) 60| 143| 35| 26| 162| 152 | 34 1.6 2,5
Heg 36 bién thién d6 1&p lai (CV(r)] (%) 56 | 32,7( 36,7 18,8 28,1 6.1 89 | 139 55
Hé s6 bién thign do tai lap [CV(R)] (%) 122 37 40 36 28 9.4 18 128 79
B¢ 13p l1ai, r (mg/kg) 811 351| 88 3.7 47 269 | 48 50 4.9
D tai 1ap, R (mg/kg) 16,8| 399| 07| 72| 45 | 424 | 95| 46| 70
D4 1ap lai theo gia trj trung binh g, (%) I 16,5 92 102 52 79- | 16,8 25 385 153
D¢ tai lap theo gia tri trung binh Ry (%) 342( 104 | 113 | 101 78 265 | 49 353 | 219
CV(R) theo dy doan Horwitz (%) 89| %2114 118| 86 74 | 102] 141 12,7
Gia tri HorRat 14| 40 ) 33 3.1 33 1.3 1.8 | 91 6,6
Sé lwgng tap hop d lieu duge xem xét 12 10 10 12 10 10 12 8 8
Sé lwgng tap hop dir liéu khdng dugc xem xét 5 3 5 5 7 7 5 g 6
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Bang A.3 - Cac két qua chi st dung siéu loc

Mau thr
Théng sé

1 2 3 4 5 6 7 8 9
Gia trj trung binh (mg/kg) 516) 406 109 69 | 63,2| 155,7| 20,7 20| 53
B¢ léch chudn lap lai, s, (mg/kg) 09| 38| 24| 23| 49| 78| 43| 16| 3.2
D6 léch chuén tai 13p, sg (mg/kg) 46 | 52| 47| 30| 66| 82 | 45| 25| 38
He sé bién thién a6 13p lai [CV(N)} (%) 18] 95| 223 332| 77| 50 | 206 81,1 594
Hé sé bién thién 4o tai 1ap [CV(R)] (%) 89 | 129] 433| 42,9| 104| 53 | 21,9 125 715
D6 1ap lai, r (ma/kg) 26| 108| 68| 65| 13,7| 21.8| 120| 45| 88
D0 tailap, R (mg/kg) 12,9 146 132 83 | 185| 231 | 127| 69| 106
D6 13p lai theo gia tri trung binh r, (%) 50| 266| 62 | 94 | 22 | 140| 58 | 225| 166
D6 tai 1ap theo gid tri trung binh R (%) 250 36,0| 121 | 120 29 | 148 | 61 | 345 200
CV(R) theo di doan Horwitz (%) 89| 92| 11,4 11.8| 86| 74 | 10.2( 141 127
Gia trj HorRat 10| 14| 38| 28| 12| 07 | 21| 89| 585
Sé Ivgng tap hop dir lieu duge xem xét 5 5 5 5 5 5 5 4 5
56 Irgng tap hop dir ligu khong duoc xem xét 0 0 0 0 0 0 0 1 0

A.2 Két qua nghién clru ciia Buc

Nghién cteu cia Bdec ndm 1998 st dung phwong phap duge md ta trong DIN 10476 : 2001 va tréng
German Official Method L 02.00-29: 2002, Pay chinh 1a phwong phap dugc mé ta trong tieu chuin
nay, nhung chi dung két tia Carrez va lgc.

Trong nghién ctru trén sir dung cac mau sau:

1
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phomat ché bién, ki hiéu miu DE 1; -

sira bot gay, ki hiéu mau DE 2;

whey bét, ki hiéu mau DE 3 (35/15);

phomat déng khd, ki hiéu m&u DE 4.




Bang A.4 — Két qua nghién ctru sir dung DIN 10476

TCVN 8105 : 2009

Miu thw

Théng sb

: 1 2 3 4
Gia tri trung binh (mg/kg) 18,2 8.9 148 85,8
D4 l&éch chudn IZp lai, s, (mg/kg) 1,0 1.2 39 38
D6 I&ch chun tai 14p, sg (mg/kg) 3.2 3,4 13,7 8.2
He sé bién thien 4o la.p lai [CV(R)] (%) 55 13.5 2,6 44
Hé sb bién thién a6 tai 1ap [CV(R)] (%) 17,6 38,2 93 9.6
D6 1ap lai, r (mg/kg) 27 3.4 11,0 10.7
Do tai lap, R (mg/kg) 9,0 9,5 38,4 23,0
D& 1ap lai theo gid tri trung binh ry, (%) 15,0 38,2 7.4 12,5
D0 tai 1ap theo gia trj trung binh R (%) 49,5 107 25,9 26,8
CV(R) theo dir doan Horwitz (%) 10,3 11,5 T 8.2
Gia trj HorRat 1.7 3.3 1,2 1,2
S8 luong tap hop d liéu dugc xem xét 11 14 13 13
Sé lvong tap hop d ligu khong duoc xem xét -2 1 2 2
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(1]

(2]

(3]

(4]

(5]

(7]
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Thw muc tai liéu tham khao

TCVN 6400 (ISO 707), Sira va san phdm sira - Hwdng dan lay mau

TCVN 6910-2 (ISO 5725-2), B§ chinh xac (d$ ding va dp chum) cha phuong phap do va két
qua do — Phan 2: Phrong phap co ban xac dinh d6 13p lai va do tai lap cta phuwong phap do tiéu

chudn
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