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TCVN 8160-5:2010

L&i néi dau
TCVN 8160-5:2010 hoan toan twong dwong véi EN 12014-5:1997;

TCVN 8160-5:2010 do Ban ky thuét tiéu chudn quéc gia TCVN/TC/F13 Phuong phap phan
tich va Idy méu bién soan, Téng cyc Tiéu chudn Do Iwéng Chét lvgng dé& nghi, Bd Khoa hoc
va Coéng nghé cong bb.

B& TCVN Thyc phdm —~ Xéac dinh ham lwong nitrat vé/hodc nitrit bao gém cac phan sau:

- TCVN 7814:2007 (EN 12014-2:1997), Thuc phdm — Xéc dinh ham lwong nitrat va/hodc
nitrit = Xéc dinh ham luong nitrat trong rau va san phdm rau béng séc ky 16ng hiéu ndng
caoftrao ddi ion;

- TCVN 8160-3:2010 (EN 12014-3:2005), Thuc phdm — Xéac dinh ham lwong nitrat
véa/hodc nitrit — Phén 3: X4c dinh ham lugng nitrat va nitrit trong sén pham thit bdng do
phéd sau khi khi¥ nitrat thanh nitrit bdng enzym;

TCVN 8160-4:2009 (EN 12014-4:2005), Thuc phém - Xéc dinh ham luwong nitrat
va/hodc nitrit — Phén 4: Phuong phép xéac dinh ham luong nitrat vé nitrit trong sén pham
thit béng séc ky trao déi ion;

- TCVN 8160-5:2010 (EN 12014-5:1997), Thuc phdm — Xac dinh ham luong nitrat
va/hodc nitrit — Phan 5: Xéc dinh ham lwgng nitrat trong thyc phdm chira rau danh cho tré
so sinh va tré nhd bang phuong phép enzym;

- TCVN 8160-7:2010 (EN 12014-7:1998), Thyc pham - Xéc dinh ham luong nitrat
va/hodc nitrit — Phdn 4: Xéc dinh ham lugng nitrat trong rau va sdn phdm rau béng
phuong phép phén tich dong lién tuc sau khi khir bang cadimi.

B6 tiéu chuan EN 12014 con cb phén sau:

EN 12014-1. Foodstuffs — Determination of nitrate and/or nitrite content — Part 1:
General considerations (Thuc phdm — Xac dinh ham lugng nitrat va/hodc nitrit - Phén 1:
Xem xét chung).
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Thwe pham - Xac dinh ham lwong nitrat va/hodc nitrit —

Phan 5: Xac dinh ham lwgng nitrat trong thwe phdm chira rau
danh cho tré so sinh va tré nhé biang phwong phap enzym
Foodstuffs — Determination of nitrate and/or nitrite content

Part 5. Enzymatic determination of nitrate content of vegetable-
containing food for babies and infants

1 Pham viap dung

Tiéu chun nay qui dinh phurong phap enzym dé xac dinh ham Ilweng nitrat trong thirc pham cé chira
rau danh cho tré so sinh va tré nhd [1], [2). Phwong phap nay c6 thé dung @& xac dinh ham lugng nitrat
trong dai ndng do tir 50 mg/kg dén 200 mg/kg.

2 Tailiéu vién dan

Céc tai liéu vién dén sau rat can thiét cho viéc ap dung tiéu chudn nay. Déi vai cac tai liéu vién dan ghi
nam céng b thi ap dung phién ban dwgc néu. B6i véi cac tai liéu vién dan khdng ghi nam céng bé thi
ap dung phién ban méi nhat, bao gdm cé cac stra ddi, bd sung (néu co).

TCVN 4851 (ISO 3696), Nuwoc dung dé phéan tich trong phong thi nghiém — Yéu cau ky thuat va
phuong phap the.

EN 12014-1. Foodstuffs — Determination of nitrate and/or nitrite content — Part 1. General
considerations (Thuc phdm — Xéc dinh ham lwgng nitrat va/hodc nitrit — Phéan 1: Xem xét chung)
3 Nguyén tic

Ham lwong nitrat trong dich chiét mau dwoc xac dinh béng phuong phap enzym béng cach do lwong
NADPH st dung hét theo phwong trinh phan (¢ng dui day:

Nitrat + NADPH + H* enaymkhonitat it 4 NADP® + H,O

trong d6 lwong NADPH dwegc sir dung hét 1a twong dwong véi lkeng nitrat.
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4 Thuéc thir

Cac thubc thir dwoc st dung phai 1a loai tinh khiét phan tich va nwéc dwoc st dung phai la loai 1 cua
TCVN 4851 (ISO 3696), trir khi c6 qui dinh khac. Khi chun bj cac dung dich, phai tinh dén d6 tinh khiét
cla cac thudc thir.

4.1 Dung dich Carrez sé 1

Hoa tan 150 g kali hexaxyanoferat (ll) (KsFe(CN)s].3H.0O) trong nwéc va pha lodng bang nudc dén
1 000 ml. Bdo quan dung dich nay trong chai mau néu va ctr sau hai thang lai thay dung dich méi.

4.2 Dung dich Carrez sé 2

Hoa tan trong nwéc 300 g kém sulfat (ZnSO,.7H,0) va thém nuwdc d@én 1 000 ml.
4.3 Dung dich natri hydroxit, c” (NaOH) = 2 mol/l

4.4 Dung dich dém imidazol, pH =73

Hoa tan 0,68 g imidazol (C;H:N,) trong 80 ml nwéc, chinh pH dén 7,3 bang dung dich axit clohydric
2 mol/l va pha lo@ng biing nwéc dén 100 ml. Néu bdo quén & 4 °C dung dich nay c6 thé bén mét nam.

4.5 Dung dich FAD?

Chuan bj dung dich 0,17 mg muéi dinatri ciia flavin adenine dinucleotide, FAD-Na, trén mililit bang cach
str dung FAD-Na, ¢6 ham Iwgng khdng nhé hon 88 %. Khi dwec bao quan & 4 °C thi dung dich nay c6
thé bén dwgc mét ngay.

4.6 Dung dich NADPH?

Chuén bj dung dich 5,6 mg mudi tetranatri cia Anicotinamide adenine dinucleotide phosphat dang
khtr, SNADPH-Na, trén mililit bing cach sir dung S-NADPH-Na, c6 ham luong khéng nhé hon 98 %.
Néu bdo quan & 4 °C thi dung dich nay c6 thé bén duoc mét ngay, con khi dé & nhiét do phong thi co thé
bén dugc 2 h.

4.7 Dung dich enzym khi? nitrat (nitrat reductaza)®

Hoa tan 65 mg nitrat reductaza da dwoc lam ddng khd, cé hoat d§ khoang 0,4 U/mg® thu duwoc tir cac
loai Aspergillus (EC 1.6.6.2) [4] trong 5 ml nwéc. Khi dwgc bdo quan & 4 °C thi dung dich nay c6 thé bén
duoc dén hai tuln.

" ¢landng dd chét.

2 Nhirng bd thubc thir ndy c6 ban sin trén thj treomg. Khi st dung nén theo huéng din cla nha san xuét.

Y Pon vi U (12 don vi quéc té hay don vi chudn) dugc xac dinh 12 leong enzym xuc tac qua trinh chuyén héa 1 ymol chét nén
mai phat duéi didu kién chudn.
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5 Thiét bi, dung cu
St dyng cac thiét bi, dung cu ctia phong thir nghiém théng thudng va cy thé cac thiét bi, dung cu sau:
5.1 B dbng hoa (bd phan phdi, may trén dung dién hoac loai tuvong ti).

Phai dam bdo ring thiét bj nay lam phan tan déu mau hodc déng héa ki mau va khong lam théi nhiém
kim loai dén mirc lam (rc ché cac enzym duwgc sir dung.

5.2 Bép dién cung v&i may khudy tir.
5.3 Gidy loc gap nép.

5.4 Pipet chia d§, dung cho phan tich enzym, bé phan phéi trng phan 0,05 ml, 0,1 ml, 1 ml va 2 ml
hoac cac pipet dang pitténg.

5.5 Cuvet thily tinh hodc cuvet chit déo cé chidu dai dwong quang 1 cm va khdng hép thu dang ké
tai bwdc song 334 nm, 340 nm hodc 365 nm.

5.6 May do phd, dé do & buéc séng 340 nm, c6 chidu rong phd khdng qua + 5 nm.

CHU THICH: C6 thé sir dyung cac may do quang ¢6 bd loc phd c6 gén dén hoi thily ngan, do dugc & 365 nm hodc 334 nm.
5.7 May ly tam, c6 thé tao gia téc hudng tam 2900 g tai day 6ng ly tam (5.8), tuy chon.

5.8 May ly tam, co dung tich thich hop.

5.9 Tu lanh, cé thé duy tri nhiét @6 & 4 °C.

6 Cach tién hanh
6.1 Chudn bj miu

Bura miu dwoc bdo quan lanh vé nhiét dd phong. Tron toan bd mau trong vat chira bang may tron
thich hop (5.1), nghién va ddng héa mau, néu can. Dam bao réng nhiét do ciia mau khong qua 60 °C.

Déi voi cac mAu dang Idng, pha loang mAu cAn phan tich cho dén khi ham lwong nitrat ndm trong
khodng ti» 30 mg/l dén 300 mg/l, néu can. Dung dich mau thir thu duc cé thé ding ngay dé phén tich
ma khong can phai xtr Iy thém ké ca khi dung dich c6 mau, ldy mét thé tich 0,1 mi (V) Gé phan tich.

6.2 Phwong phap xac dinh
6.2.1 Chudn bj dung dich mau

Can khodng 5 g hosc mét lwgng thich hop khac clia mdu da dwoc chuén bi theo 6.1, chinh xac dén
miligam cho vao binh nén 100 ml, thém 50 mi nwéc sbi. Day ndp binh bing mét kinh déng hd, dat binh
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vao ndi c4ch thay (vi du: cée thly tinh cé6 mé) trong khodng tir 20 min dén 30 min, khudy dé tranh bj
von cyc (xem 5.2).

Tranh @& qua nhiét tai day binh nén béing cach khéng dé day binh tiép xuc véi day nbi cach thuy.

L&y que khudy tir ra, thém 5,0 ml dung dich Carrez sé 1 (4.1) va I&c h8n hop trong 5 s @én 10 s. Sau
d6 thém 5,0 ml dung dich Carrez sé 2 (4.2) va lic lai trong khodng tir 5 s dén 10 s. Chinh pH cta hén
hop dén gia tri tir 8 dén 9 (khdng dé vwot qua 9) bang dung dich natri hydroxit (4.3) va lac lai.

Lam ngudi lwvgng chira trong binh nén dén nhiét d phong va loc cho vao binh dinh mdrc 100 ml, thu
duoc V,, trang binh bing nwéc rdi thém nwéc dén vach.

Néu khéi lwgng miu ban dAu cao, vi dy trén 10 g, thi cin phai ly tdm hén hop maiu d3 1am sach trong
10 min & 2900 g trwdc khi loc sang binh dinh mirc 100 ml. Rira chét I&ng hai 1an véi nwdc va ly tam
mot 1An nira, thu ldy phan ndi phia trén vao binh dinh mirc 100 ml va pha loang dung dich bing nuwéc
dén vach.

Léc binh dinh mrc va dat binh vao ti lanh (5.9) & nhiét d6 khoang 4 °C trong 30 min @é tach hét chat
béo. Sau d6 loc long chira trong binh qua gidy loc gép nép (5.3), loai bé vai mililit dich loc dau tién.

Thu lay phan dich loc (dung dich m3u) vao binh nén cé nit day bang thiy tinh mai. Dung 1.0 ml (V)
dung dich mau @é xac dinh ham lwgng nitrat.

Dung dich cé mau hoi duc thudong sé khong gay nhiéu dén phép thir.

6.2.2 Do phan rng enzym
Tién hanh xéac dinh & nhiét dd khoang 20 °C.

D6 hép thu cuc dai clia NADPH 1a & budc séng 340 nm. Néu st dung may do phé (5.6), thi thyc hién
cac phép do chi & buéc séng ¢ do hép thu cwe dai, nhwng khi str dung may do quang c6 b loc phd
dung dén hoi thily ngan thi do & bwéc séng 365 nm hozic 334 nm.

Su chénh Iéch (gidm) @6 hép thy clia dung dich thi (A; - Ag)sung sen s NEN NEM trong khodng tir 0,1 dén
0.5. Néu chénh léch dd hép thu qua nhd thi co thé tang lrong dung dich mau trong cuvet (dén 2,00 ml).
Trong cac trwdng hop ndy, gidm lweng nuwdc duec sir dung sao cho luvong mau thir va lugng mau
tréng trong cac cuvet bing nhau. Néu chénh léch d§ hap thu qua Ién, thi pha loang dung dich mau.
Néu cac buéc nay 1a cin thiét thi phai tinh @én hé sb pha lodng (F) trong phan tinh két qua.

Chi cAn mét mau tring cho mdt day méu thir.
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Bang 1 - Phwong an dung pipet

Dung dich dwgc hit bing pipet Miu tring Dung djch thi
cho vao cuvet
Dung dich dém (4.4) 1,00 mi 1,00 ml
Dung dich FAD (4.5) 0,05 mi 0,05 ml
Dung dich NADPH (4.6) 0,170 ml 0,10 ml
Dung dich mau (6.2.1) - 1,00 ml
Nwéc 2,00 ml 1,00 ml

Trén va sau khodng 5 min do d hp thy (A,) khong diing cuvet so sanh (5.5), sau 36 bét GAu cho phan g béng
cach thém nhw sau:

Dung dich nitrat reductaza (4.7) 0,05 ml 0,05 ml

Trén va sau 40 min do nhanh lién tiép cac d hap thy (Az) ciia cac dung dich, khéng dung cuvet so sanh. Lap lai phép do nay
sau 20 min tiép theo thu dugc @6 hép thy (As).

7 Tinh két qua

Trong phan tng hinh thanh co s& cla phép xac dinh ndy la duong tuyén tinh thé hién méi quan hé
gitra lvong NADPH st dung hét va chénh léch d6 h&p thu véi nbng do nitrat.

Tinh chénh léch dd h&p thu clia mau trdng AAysng theo cong thive (1):

M rbng = (A1 = A2)miu tring — 2X (A2 = As)mau ring M
Tinh chénh léch d6 hp thu clia dung dich thir AAgung aicn me theo cong thire (2):

AAgyng sicnnir = (A1 = Az)aung dich thir = 2X (A2 — A3)aung dich thir (2)

Tinh chénh léch d6 hip thu cia miu trAng AA cho gia tri trang theo cong thire (3):

AA = AMgung gien thir — AAmiu rdng (3)

Tinh ndng do chét trong dung dich da pha loang ding cac phép do hép thu quang theo dinh luét Beer-
Lambert.

Tinh phan khdi lvong w, cUa nitrat, bing miligam trén kilogam mau, theo céng thurc (4):

w=AAxMx\.ﬂ’1xV3xe1000 )
exdxV,xm
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trong dé
AA 1a chénh léch dd hép thy trong cong thire (3);
M 1a khéi lvong phan t& twong dbi clia ion nitrat (M = 62,0 g/mol);
V, latdng thé tich dung dich mau (6.2.1) (V, = 100 ml), tinh béng mililit (ml);

V, la thé tich dung dich mu dung dé& chuén bj dung dich the (6.2.2) (V> = 1,0 ml), tinh béng
mililit (ml);

Vs latdng thé tich dung dich thir (6.2.2) (V5 = 3,20 ml), tinh béng mililit (ml);

F 1a hé sé pha loang (F=1);
m 14 khéi lwong mau ban dau, tinh bing gam (g);

¢ la d6 hap thy phan t& clia NADPH, nghta 1a 6,3 x 10° Lmol™.cm™ & 340 nm, 3,5 x 10 *..mol"".cm™
& 365 nm (Hg), 6,18 x 10° .mol".cm™ & 334 nm (Hg);

5 la chidu dai dwong quang cla cuvet (1 cm), tinh bang centimet (cm).

Néu dung phuong 4n theo Bang 1 va dung dich mau khéng phai pha lodng, thi tinh phan khéi lweng w
cuia nitrat, bing miligam trén kilogam mau, theo céng thirc (5):

- (A X 19840000
exm

(%)

trong dé:
AA xem cong thire (3);

& va m xem cong thirc (4).

Bao cao két qua theo miligam trén kilogam hodc miligam trén lit theo sé nguyén va ghi theo qui dinh
hién hanh.

8 Do chum

Céc chi tiét ctia phép thir lién phong thie nghiém cta phwong phap nay dwoc néu trong Phu luc A. Cac
gié tri thu duoc tir phép thir lién phong thir nghiém nay co thé khang 4p dung duoc cho cac dai ndng dd
clia chét phan tich va chét nén khac véi cac dai ndng do clia chét phan tich va chat nén da néu.

8.1 B¢ laplai

Cheénh léch tuyét déi gitra cac két qua cla hai phép thir don 1€ doc 1ap, thu dwoc trén vat liéu thir gibng
hét nhau, do mot ngudi thye hién sir dung cung thiét bi thure hién trong mét khoang thoi gian ngén, trong
khéng qua 5 % tredng hop vuwrot qua gia tri 18p lai 7 sau day:
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Céc gid tri do Ia:

San pham rau chan vit (spinach) x = 64 mg/kg r= 15,5 mg/kg
Nuwéc ca rét x =200 mg/l r=12,2 mg/l
8.2 DO tailap

Chénh léch tuyét déi gitra cac két qua clia hai phép thir don 1€ doc 1ap, thu duoc trén vat ligu thir gibng
hét nhau, do hai phong thir nghiém khac nhau thie hién, trong khdng qua 5 % treong hop vuot qua gia
tri tai lap R sau day:

Cac gia tri @6 la:
San pham rau chan vit (spinach) x = 64 mg/kg R = 24,5 mg/kg

Nuwoe ca rét x=200mgll R=17,7 mg/l

9 Bao cao thir nghiém

Bao céo thir nghiém phai bao gdm it nhat cac théng tin néu trong EN 12014-1.
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Phu lyc A
(Tham khao)

Dir ligu vé do chym

Céc thong sé sau day da thu dugc trong hai phép thir lién phong thir nghiém [1], [2] phi hop v&i
ISO 5725:1986 [5] . Cac phép thir nay do Max von Pettenkofer-Institute thuéc Co quan Y té Lién bang,
Cuc Hoa chét Thic pham, Berlin, Birc thye hién.

Bang A.1 - Di¥ liéu vé d§ chym

Rau chén vijt Nwérc ép ca rét
N&m th& nghiém 1988 1992
S6 lwong mau 1 1
S6 lugng phéng thir nghiém 19 9
S lwgng phong thir nghiém cén lai sau khi trir ngoai 1& 16 7
Sé lwgng ngoai l& 3 2
Sé lvgng két qua chép nhan 80 35
Gia tri trung binh x 64 mg/kg 200 mg/kg
Do lech chudn Iap lai, s, 5,5 mglkg 4 mg/l
Do léch chuén twong dbi 1ap lai, RSD, 8,7 % 21%
Gi¢i han lap lai, r 15,5 mg/kg 12,2 mg/l
D6 lech chudn tai 1ap, sq 8,7 mg/kg 6 mg/l
D6 lach chudn twong ' déi tai lap, RSDg 13,6 % 33%
Giti han tai lap, R 24,5 mg/kg 17,7 mg/!

* |SO 5725:1986 hién nay da huy.
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Thw muc tai liéu tham khao

[1]  Untersuchung von Lebensmittein: Bestimmung von Nitrat in Gemtisesaften: L 26.26-2 1088-06 (Food
Analysis: Determination of nitrate in vegetable Juices: L 26.26-21988-05) in: Amtitiche Sammtung von
thuersuckitnasverfahren nach § 35LMBG: Verfahren zur Probenahme und Untersuchung von
lebensmittteln,  TaboJcerxeugnissen,  hosmetisdien  Mittetn  und  Bedaifsgegensitinden  und
Bedarfsgegenssundheitsamt (In: Collection of official methods under article 35 of the German Federal
Foods Act: Methods of Sampling and analysis of foods, tobacco products, cosmetics and cormmodity
goods/Federal Health Office) Losebbiiausgabe, Stand Aug. 1993 Bd 1 (Loose leaf edition, as of 1993-08
Vol.1) Berlin, Kohu Beuth Verlag GmbH.

[2] Untersuchung von Lebensmitteln: Bestimmung von Nitrat in Gemiisebrei fur Saugltnge und Kleinkinder L
48.03.05-11988-05 (Food Analysis Determination of nitrate in mashed vegetables for babies and infants: L
48.03.05-11988-05) in: AmUiche Sommiung von Untersuchungsverfahren nacft § 35LMBG: Verfahren zur
Probenahme und IhUersuchung von LebensmiUetn, labakerzeugnissen, kosmeUschen Mitteln und
Bed"rfsgegenstanden/BimdfrtmAd*iisamt (In: Collection of official methods under article 35 of the
German Federal Foods Act: Methods of Sampling and analysis of foods, tobacco products, cosmetics
and commodity goods/Fedacal Health Office) Loseblattausgabe, Stand Aug. 1993 Bd. 1 (Loose leaf edition,
as of 1993-08 Vol 1.) Berlin, Kola Beuth Verlag GmbH.

[3] BeuUer, H.-O., Wurst, B., and Fischer, S.,: Eine neue Methode zur enzymatischen Bestimmung von Nitrat
in Lebensmitteln (A new method for the enzymatic determination of nitrate in foodstuffs), In: DL Lebensm.
Bundsch. 82,1986,283-289

[4] Enzyme commission (EQ: Classification System. Enzyme Handbook, Springer Berlin 1969.

[5] SO 5725:1986 Precision of test methods — Determination of repeatability and reproducibility for a
standard test method by inter-laboratory tests.
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