Ldi néi diu
TCVN 7814:2007 hoan toan tudng dudng vai EN 12014-2:1997:

TCVN 7814:2007 do Ban k¥ thuat tiéu chuin TCVNTC/F10 Rau
qua va sdn pham rau qua bién soan, Téng cuc Tiéu chudn Do
lugng Chét Iuong dé nghi, B Khoa hoc va Céng nghé cong bé.
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Foodstuffs - Determination of nitrate and/or nitrite cantent

Fart 2: HPLC/LC method for the determination of nitrate content
of vegetables and vegetable products

1 Pham vi ap dung

Tiéu chudn nay gui dinh phugng phap xac dinh ham luong nitrat trong rau va san pham rau, bang sic
ky 1dng hidu ning cao (HPLC)trao d&i ion (IC). Phucng phap nay cd thé ding d& xac dinh ham ludng
nitrat trong dai néng do tir 50 mg/kg d&n 3000 mgikg.

2 Tailidu vién din

Cac tai lidu vién dan sau la rat cdn thigt cho viée ap dung tigu chudn nay. Déi vai cac tai lidu vién dan
ghi nam ban hanh thi ap dung phién ban dudc néu. Dai vdi cac tai liéu vién dan khéng ghi nam ban

hanh thi ap dung phién ban mdi nhat, bao gdm ca cac sa dai.

EM 12014-1, Foodstuffs — Determination of nitrate andfor nitrite content — Part 1. General
considerations (Thue pham - Xac dinh ham Iudng nitrat valhodc nitrit = Phan 1: Xem xét chung)

TCVN 4851 (IS0 3696), Nudc ding dé phan tich trong phéng thi nghiém. Yéu cdu ki thuat va phuong
phap thir.

3 MNguyén-tac

Nitrat trong mau thuc phdm dudec chiét ra bang nudc néng va cac chat gay nhidu dude loai bd bang
cach lam sach vdi thudc thir Carrez hodc béng cach tinh sach vdi cac cot chiét pha ran. Xac dinh héng
HPLC pha dao cé phat hién bang cuc tim (UV) hodc bang IC cb phat hién bang tinh dan dién [1].



4 Thude thir

Cac thude thif duoc st dung phai 14 loai tinh khigt phan tich va nude duge s dung phai nuéc it nhat |a
loai 1 cla TCVN 4851 (ISO 3696), trf khi co qui dinh khac. Khi chudn bi cac dung dich, phai tinh dén
da tinh khiét clia cac thude thir.

4.1 Metanol, loai dung cho HPLC.
4.2 Axetonitril, loai dung cho HPLC.
4.3 Axit sulfuric, c(H.S0,) = 0,0125 mol/|",

Dung pipet |ay cdn than 20 mi axit sulfuric 96 % [A(H,S0,) = 1,84 g/m] cho vae binh dinh mic 1 000 mi
co chifa 800 mi nudc, 1ac trén va pha loang bing nudc dén vach va tron lai. Vi du: ddng éng dong chia
d6 d& chuyén 33 ml dung dich nay sang binh dinh mlc mét vach 1000 mi 6 chifa 500 ml nude. Pha

lo&ng bang nudc dén vach va lac trén,
4.4 Dung dich Carrez sé 1

Hoa tan 150 g kali hexaxyanoferat (1) (K.[Fe(CN).] 3H,0) trong nuéc va pha loang bang nudc dén
1000 ml. Bao quan dung dich nay trong chai mau nau va thay dung dich méi mai tuan.

4.5 Dung dich Carrez sé 2

Hoa tan 220 g kém axetat [Zn(CH,CO0),.2H,0] trong nudc va thém 30 ml axit axetic Bang, trén va pha
lodng bang nudc dén 1000 ml.

4.6 Dung dich g&c nitrat, 5{NO; ) = 1 mg/ml

Hoa tan khoang 1,6307 g kali nitrat (KNO;), can chinh xac dén 0,1 mg vao nudc dung trong binh dinh
mic 1000 ml, thém 15 ml axit sulfuric 96 % [AH,S0,) = 1,84 g/ml] cho muc dich bao quan, tron, pha
loing bang nudc dén vach va trén lai. Néu béo quan & 4 °C dung dich nay co thé bén dugc dén hai thang.

Cling c6 thé sir dung dung dich chudn da chuin bi sin cho sit dung,

4.7 Dung dich chudn nitrat I, /NO: } = 50 pg/mi

Dung pipet Idy 5 ml dung dich géc nitrat (4.6} cho vao binh dinh miic 100 mi, pha lodng béng nudc dén
vach, trén va loc gua mang loc (5.4). Chuin bi dung dich nay trong ngay sif dung. Dung dich nay khang
dugc duc.

"¢ la niing d6 chat.
* prla ndng g6 khdi lugng.



4.8 Dung dich chuan nitrat Il, o NO; ) = 5 ug/mi

Dung pipet 13y 5 ml dung dich g&c nitrat (4.6) cho vao nudc dung trong binh dinh mic 1 000 ml, trén va
pha loang bang nudc dén vach va loc qua mang loc (5.4). Chudn bi dung dich nay trong ngay st dung.

4.9 Dung dich natri cacbonat/natri hydre cacbonat

Hoa tan khoang 29,676 g natri cacbonat {Na,CO,) va khoang 18,482 g natri hydro cacbonat (NaHCO,),
¢én chinh xac dén miligam, trong nudc dung trong binh dinh mic 1000 ml, pha loang bang nudc dén
vach. 1 lit dung dich nay chita 0,28 mol natri cacbonat va 0,22 mol natri hydro cacbonat. Néu bao guéan
& 4 °C dung dich nay cé thé bén dudc dén hai thang.

410 IC pha ddéng

Dung pipet 14y 50 ml dung dich natri cachbonat/natri hydro cacbonat (4.9) cho vao binh dinh mic & |it,
pha loang bang nudic dén vach va trén. 1 lit dung dich nay chifa 0,0028 mol natri cacbonat va 0,0022 mol
natri hydro cacbonat.

4.11 HPLC pha dong

Can khodng 10 g dikali hydro phosphat (K.HPO,) cho vao binh dinh mic 1000 ml, thém 50 m
axetonitril (4.2), pha lo&ng béng nudc d&n vach va trén. Dung axit orthophosphric 85 % nong do khoi
luong dé chinh pH dén 3,0 va loc dung dich nay qua mang loc (5.4).

5 Thiét bi, dung cu

Sir dung cac thiét bi, dung cu clia phong thif nghiém théng thudng va cy thé nhu sau:
5.1 May tron phong thir nghiém (vi du: may cat phong thif nghiém).

5.2 Bo dong hoa.

5.3 Giay loc gap nép.

5.4 Mang loc, diing cho dung dich Iéng, c6 cd 16 0,45 um.

5.5 Gia dd mang loc, co xyranh thich hdp.

5.6 Cot chiét pha ran, cé dng RP C,; pha dao.

5.7 Thiét bj IC, gdm cac bd phan sau day:



5.7.1 B6 phan sac ky trao doi ion, gém c6 bé chita dung méi rita gidi, bom thich hop, bé phéan dua

mau, detector dan hodc detector UV va bé phan danh gia k&t qua (vi du: bd tich phan cé v dé thi).

5.7.2 Cét chiét phan tich, (vi du: bd phan trao déi anion kha nang thip, nhu Dionex lonPac AS 44%
vafhodc Dionex lonPac AS 4™) ¢6 bd (o ché mang va cot lign. ddm bdo cho viée tach dudng nén

{res = 1,3) cla pic nitrat khdi cac pic khac.

Tinh 5 phan giai (res) gilfa pic A va pic B theo céng thic (1)

Lo
res =] 1§ LRI (1)
Wi iy T Wy

trong do
taw 18 thdi gian luu cda chét A;
frey 18 thofi gian luu clia chét B
Wose 18 d& rong pic tai nita chiéu cao d8i véi pic A
Wose |8 d6 réng pic tai nira chiéu cac déi vdi pic B.

5.8 Thiét bj HPLC, gom cé:

5.8.1 Thiét b sac ky Iong hiéu ning cao, cé bé chita dung méi rita giai, bam thich hop, bd phan dua

mau, detector UV va bo phan danh gia két qua (vi du: bé tich phan cé vé @b thi).

5.8.2 Cot chiét phan tich (pha dao) tinh phan cuc trung binh co pha lign k&t aminopropyl va cé cd
hat ttr 5 um dén 10 um, dai it nhat 250 mm, duding kinh trong 4,6 mm va cot tién dude nhdi clng chat
liéu, vi du nhu LiChrosorb-NH,*¥,

6 Cach tién hanh

6.1 Chuan bi mau

6.1.1 Mau dang ran (vi du: Ia rau)

L&y mau dai dign, loai bd sau bo, d&t cat hode chat ban, néu cdn. Thai nhd mau, vi du: diing may cat
phang thif nghiém (5.1) va troén k§ mau trong bé déng hoa (5.2).

CHU THICH  Khi rifa mau, cén tinh dén cac giot nuéc bam vao co thé lam ting khéi Iuong cia mau co dién tich

bé mat Idn.

Y Dionex lonPac AS 44 Dionex lonPac AS 4 va LiChrasorb-NH,™ 14 cac vi du vé sdn phdm cé ban sdn. Thang tin ndy dia ra
tao thudn fién cho ngudi si dung tidgu chudn nay va CEN khéng &n dinh phai st dung ching.



6.1.2 M3u dang long (vi du: nudc ép rau)
Lac that manh cho dén khi mau dai dién dudc trén déu.
6.1.3 Mau dang nhao {vi du: rau nghién)

Khudy trén nhiéu 1an mau dai dién, vi du: bing cach s dung bé ddéng hoa cho dén khi thu dugc mau
dang nhat.

6.2 Chidt miu
6.2.1 Ma3u dang diac

Can phan mau thir (khéng nhd han 10 g) chita khodng 15 mg nitrat clia miu d& chudn bi theo 6.1.1 cho
vao binh nén 500 ml, thém khodng 400 ml nudc ndng va dé vén binh 15 min trong ndi cach thuy. Lam
ngudi binh dén nhiét.dé phong, chuyén dung dich sang binh dinh mic 500 ml, pha lo&ng dé&n vach, lac
ki va loc qua gidy loc gdp nép (5.3). Lam sach hoac tinh sach phén dich loc, nghia 1& phan méu thir

nhu mé ta trong 6.3, néu can.
6.2.2 Mau dang léng

Lam sach hodc tinh sach mau da chudn bi theo 6.1.2 (xem 6.3.1), néu cén, hodc pha loang truc mau
bang nudc dé co dude dung dich chifa khodng 25 mg nitrat trén |it.

6.2.3 Mau dang nhao

Can phan mau thit (khéng nhd hon 10 g) chifa khodng 15 mg nitrat cia mau da chudn bj theo 6.1.3 cho
vao binh nén 500 ml, thém khodng 400 ml nuc néng va dé yén binh 15 min trong ndi cach thuy. Lam
ngudi binh d&n nhiét d& phong, chuyén dung dich sang binh dinh mdic 500 ml, pha lodng dén vach, lac
kif va loc qua gidy loc gdp nép (5.3). Lam sach hodc tinh sach phén dich loc, nghia 1a phan mau tha

nhu mé ta trong 6.3, néu can,

D3 vdi mau co ham Iudng nitrat thap, didu chinh déi véi khai luong méu ban diu va t 18 thé tich qui
dinh trong 6.2.1 d&n 6.2.3, néu can.

6.3 Chuan bi dung dich mau thir

6.3.1 Yeéu cau chung

Dé bao vé cot phan tich dugc sir dung trong phép xac dinh nay va dé tranh nhiéu cac thanh phan chét

nén, nén tinh sach dung dich mau thir bang mét trong cac phudng phap sau déy, néu can,



6.3.2 Phuong phap 1

Diing pipet 18y 40 ml cta mdi dung dich mau tir 6.2 1 @&n 6.2.3 cho vaao binh dinh mirc 50 ml, thém 2 ml
dung dich Carrez s6 1 (4.4), tron déu, thém tiép 2 ml dung dich Carrez s6 2 (4.5) va pha lodng bang
nudc d&n vach. Khudy trén dung dich trong binh, loc toan b dung dich nay qua gidy loc gap nép (5.3)
va sau 4o loc phan dich loc thu dude qua mang loc (5.4) (nghia & dung dich mau thi). Tién hanh vdi
dung dich mau thif theo 6.5.2 dén 6.5.4.

6.3.3 Phuong phap 2

Dung xyranh (5.5) rit dén 10 ml clia méi dung dich mau trong 6.2.1 dén 6.2.3, dau tién chuyén 2 ml va
sau do6 & ml sang cét chiét pha ran (5.6) trude doé da dudc dai nia bang 2 ml metancl (4.1) va 5 ml nudc.
Loai bd 2 ml dau tién va loc phdn con lai (nghia 1& dung dich mau thir) qua mang loc. Tién hanh vdi
dung dich mau thif theo 6.5.2 dén 5.5.4.

o

6.4 Dung dudng chuin

Dé dung duding chuan, chudn bi mét day cac dung dich chuan cé néng A thich hop (it nhét 14 ba dung

dich khac nhau va mot dung dich tring).

Bom cac thé tich bang nhau cia cac dung dich thif va dung dich chudn nhu trong 6.5.2 hodc 6.5.4.

Kiém tra d& tuyén tinh cia ham s hiéu chuan.
6.5 Phudng phap xac dinh
6.5.1 Diéu kién thao tic cua IC

MEu si dung cot qui dinh trong 5.7.2 thi phai thoa mén cac théng s sau day:

Pha déng: nhit ma ta trong 4.10

Chét phue hai (ding cho bé iz ché): 0.0125 moliml axit sulfuric {4.3)
Thé tich bom: 50 ul

6.5.2 DolC

Nhéan dang pic nitrat bang cach so sanh cac thdi‘gian luu d&i wdi dung dich chudn (4.7} va dung dich
mau thir (6.3.2 hodc 6.3.3). BE xac dinh, bom dung dich chudn sang may sdc ky va do chidu cao/dién
tich clia pic tao thanh. Nén dung dudng chudn (6.4) trén co s khong it han bén dung dich chudn co cac
néng dé nitrat khac nhau trude khi bom dung dich mau thir va do chiéu caoldién tich pic tao thanh. Néu
pic thu dudc tir mau thir ndm ngoai pham vi dudng hiéu chuin thi pha lodng mau thir va lap lai phép
phan tich, Boc ham |ugng nitrat cla dung dich mau thit tir dudng hiéu chudn.



Pam bao rang cac thé tich bom mau va dung dich hiéu chudn 1& nhu nhau.
6.5.3 Biéu kién thao tac ctia HPLC

Méu sl dung cot qui dinh trong 5.8.2 thi phai thoa man cac théng sé sau day:

Pha dang: nhu mé ta trong 4.11
Thé tich bom: 20 pl

Phat hign (UVY: 205 nm.

6.5.4 Do HPLC

Tién hanh do va xac dinh ham Iugng nitrat nhu 6.5.2.
7 Tinh va biéu thj két qua

Tinh ham lugng nitrat trong mau, w, duge biéu thi bang miligam trén kilogam ho3c o bing miligam trén
lit, theo cong thife (2) (phudng phap chuin ngoai) sau day:

Fiox Fox ]
L hﬂi!::.ic o= IK | k. ] x 1000

(2)

m
trong dé

x la ndng do nitrat co trong dung dich mau thit, doc dugc tif dudng higéu chuan, tinh bang miligam

trén lit;

F, la hé s pha loang khi st dung phugng phap tinh sach (vi du: tinh sach ¢dt: £, = 1, lam sach
bang thudc thir Carrez: F, = 1,25);

F, la hé sé pha loéng cho timg giai doan pha loang khac;

m |a lugng mau, tinh bang gam hodc mililit trén |it dung dich mau (d&i vai cac dich 16ng khéng pha
loAng cé ham Iudng nitrat thap thi m = 1000).

Bao cao két qua theo miligam trén kilogam ho&c miligam trén it theo sé nguyén va ghi theo qui dinh

hién hanh.
8 bo chl._:.m'

Cac chi tiét cla phép thi lién phong thir nghiém cla phudng phap nay dudc néu trong phu luc B. Cac gia
tri thu duoc tir phép thir lién phong thir nghiém nay co thé khéng ap dung dudc cho cac dai ndng db ciia
chét phan tich va chét nén khac vdi da néu trong phu luc B,



8.1 Db l3p lai

Chénh léch tuyét dai gilra cac két qua cla hai phép thl don |& dée 1ap, thu dude trén vat liéu thit gidng hét
nhau, do mot ngusi thuc hién st dung cung thiét bi thue hién trong mét khoang thai gian ngan khéng qua
5 % trucng hop vudt qua gia tri [&p lai r sau day:

Céc gia tri do la: Rau chan vit (spinach) x = 2899 mao'kg r=90 mgkg
MNudc ép ol ¢éi dudng x = 1163 mg/l r=47 mg/l
San pham rau chan vit x = 98 mglkg r=5malkg
San pham rau chan vit x = 197 maikg r=14 mg/kg
San phém rau ca rét x = 76 mg/kg r=5malkg
San p‘hﬁm rau ca rot x = 62 magikg r=6 mg'kg
8.2 D& tai lap

Chénh léch tuyét dgi gilra cac két qua cla hai phép thir don 18 Gac lap, thu dudc trén vat liéu thir gidng hét
nhau, do hai phong thir nghiém khac nhau thuc hién, khéng qua 5 % truting hop wwidt qua gia tri lap lai B

sau day:

Cac gia tri do la: Rau chan vit (spinach) x = 2899 mg/kg R = 248 mg/kg
Nuéc ép cii cai dudng x = 1163 mgl| R =97 mg/l
San pham rau chan vit x = 98 mgikg R =26 mgikg
San pham rau chan vit x = 197 mgikg R =22 ma'kg
San pham rau ca rét x = 76 mgikg R =11 malkg
San phim rau ca rét x = 62 ma'kg R =10 mgrkg

9 Bao cao thir nghiém

Bao cao th nghiém phai bao gdm it nhat cac thérig tin néu trong EN 12014-1,

12
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Thiét bj 2000 ISP Dionex™

Cot chigt: lonPac™ AS 4A va lonPac® AS 49

Bwang kinh: 4 mm

Chiéu dai: 250 mm (médi cot)

Cot tién: lonPac® AG 44", 4 mm x 50 mm

Pha dong: Dung dich Na,CO; (¢ = 0,0028 moll) + dung dich NaHCO, (c = 0,002Z mol/)

Pha déng dong chay: 1,4 miimin
Thé tich bdm: 50 ul

Hinh A.1 — Sur phén tach IC cua dich chiét rau chan vit dudc phat hién bing detector dan dién

#2000 ISP Dionex”, lonPac” AS 4A, lonPac™ AS 4 va lonPac® AG 44 1a cac vi dy vé san phim cé ban sin. Théng tin nay
dua ra tao thudn tign cho ngudi sirdung tigu chudn nay va CEN khang dn dinh phai st dung chiing.
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Thigt bi

Cat chigt:

Buong kinh:

Chiéu dai:

Cot tién:

Pha dong:

Pha dang dong chay:
Thé tich bom:

Ham |uong nitrat:

2000 1SP Dionex™"

lonPac® AS 4A va lonPac™ AS 47

4 mm

250 mm (mai cot)

lonPac® AG 4A" 4 mm x 50 mm

Dung dich Na,CO, (¢ = 0,0028 mol/l) + dung dich NaHCO; (¢ = 0,0022 mol/l)
1.4 mlimin

50 i

74,9 mg'kg

Hinh A.2 — Su phan tach IC cia dich chiét ca rét dude phat hién bang detector dan dién

W 2000 ISP Dionex”, lonPac” AS 44, lonPac™ AS 4 va lonPac® AG 4A Ia cac vi du vé sén phim cé ban sin. Théng tin nay
difa ra tao thudn fién che ngusi st dung fHéu chudn nay va CEM khéng dn dinh phai s dung ching.
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Thigt bi 2000 ISP Dionex®"
Céot chiét; lonPac® AS 4A vi lonPac”® AS 4%
Budng kinh: 4 mm
Chiéu dai: 250 mm
Cét tién: lonPac® AG 4A" | 4 mm x 50 mm
Fha dong: Dung dich Na,CO, (¢ = 0,0028 mol/l) + dung dich NaHCO, {c = 0,0022 mol/1)
Fha déng déng: 1.4 miimin
Thé tich bdm: 50 l

Ham Iudng nitrat: 38,1 ma'kg

Hinh A.3 - Sy phan tach IC cua dich chiét ca rét (“ca rét non”) dugc phat hién
bing detector dan dién

*1 2000 ISP Dionex™, lonPac” AS 44, lonPac® AS 4 va lonPac® AG 4A 14 cac vi du vé san phim ¢6 ban sin. Thiing tin niay
dua ra tao thuan tign cho ngud s dung tidu chudn nay va CEN khing an dinh phéi s dung ching.
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Alisarplian —=
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w b

o Fd R &
w(NO; ) 1,8 molkg
Cot chigt; LiChrosorb-MNH,", 10 um
Bwang kinh: 4.6 mm
Chiéu dai: 260 mm
FPha dong: Dung dich dém kali dihydro phosphat AKHS0,) = 10 gl +

axit orthophosphoric (pH = 3)

Pha déing déng chay: 1,0 ml‘min
Chat phuc hdi dong chay: 6,0 mlimin
Phat hién UV: 205 nm
Thé tich bom: 20 pl

Ham lugng nitrat, tinh theo

khéi lugng dung dich tth'du’c_:rr; bam: 1,9 mglkg

Hinh A.4 — Su phén tach bidng HPLC cua dich chiét xu hao

% LiChrosorb-NH,® 14 céc vi du v& sdn phdm cb ban sin, Théng tin nay dua ra tao thuan tién cho ngudi s dung 1igu chudn
nay va CEM khéng dn dinh phai sir dung ching.
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Phu luc B

{Tham khao)

Dir ligu vé do chum

Cac thong s6 sau day da thu dugdc trong hai phep thu lign phong thit nghiém phu hop vai IS0

5725:1986 [5]. Cac phép thir nay do Max von Pettenkofer-Institute thudc Co quan Y 1€ Lign bang, Cuc
Hed chét Thuc phdm, Berlin, Bl thuc hién.

Bang B.1 - Dir liéu vé& do chum

MAMm thu‘ nghlem

Sc: lugng mau

56 Iwgng phong thir nghlern

56 Iugng phong thir nghigm
| con lai sau khi trir ngoal 18

54 lugng ngoai 18

54 lugng ket qua -::hap nhan

Gid tri trung binh
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