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XAC PINH HAM LUQNG NITRAT VA NITRIT TRONG MOT

SO LOAI RAU QUA O THANH PHO THU DAU MOQT
L& Thi Huynh Nhw, Thiity Chau Té, Nguyén Thi Loi
Truong Pai hoc Thi Dau Mot

TOM TAT

Bai bdo trinh bay két qua xdc dinh ham liwong nitrat va nitrit trong 50 mdu rau qua bao
gom bdp cdi, ca chua, diea leo, hanh 1d va xa lach (10 mau méi logi) ldy tiv cdc cho Phii
Hoa (25 mdu) va Phii My (25 mdu) thanh phé Thii Dau Mét nam 2015. Nitrit dwoc xdc dinh
bang phwong phdp quang phé hdp thu phdn tir véi thudc thir axit sunfanilic va N-(1-
naptyl)-etylendiamin dihydroclorua, budc song do 550 nm. Nitrat duwoc khw thanh nitrit
bang cét khir Cd-Cu va sau dé xdc dinh nitrit tao thanh. Két qua cho thdy: nitrat va nitrit
déu phat hién trong tat cd cdc mau rau qua. Ham heong nitrat trong cdc mau ca chua, dia
leo, hanh 1& va xa lach déu thap hon mike t6i da cho phép doi véi rau an toan dwoc quy
dinh boi Té chike Y té Thé gi¢i (WHO). Riéng mdu bdp cdi, 40% s6 mau (4/10 mau) c6 ham
lwong nitrat vieot qua nguong an toan theo WHO.
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1. MO PAU

Rau qua la thuc pham khong thé thiéu
trong blta dn gia dinh. Rau qua khong chi
cung cip cac vitamin, chat xo, chéat khoang,
chat vi luong thiét yéu ma con 1a mot ngudn
duoc liéu quy gop phan bao vé stic khoe con
ngudi (Ta Thu Cuc, 2006). Thoi gian gan
day, san xuat va tiéu thu rau qua dang phai
db6i mat v6i vin dé mat an toan. Rau qua
khéng an toan da va dang 1a vin dé quan
tam dic biét ctia cong dong ciing nhu cac co
quan quan ly do ngd doc thuc phém tur rau
qua c6 xu hudng ngay cang gia tang. Trong
rau qua, ngoai cac thanh phan dinh dudng
thiét yéu cho con nguoi chiing con chira mot
sO chat khong mong mudn nhur kim loai doc
(thuy ngan, asen, chi...), du lugng cac hoa
chét bao vé thyc vat (nhém co clo, nhém co
photpho, cacbamat), du Iuwgng phan boén
(nitrat), vi sinh vat giy bénh (E.coli,
salmonella, trimg giun) (Bernard va cing

su, 2008). Trong d6, du lugng nitrat trong
rau qua la van dé quan tim hang dau khi néi
vé rau an toan.

Nitrat 12 mot dang dam can thiét cho su
phat trién cua cdy trong, nén nd duoc sir
dung ph6 bién trong néng nghiép. Du
luong nitrat trong thuc vat dugc xem nhu la
doc chit dbi véi siac khoe con nguoi khi
ham lugng cia né6 vuot qua ngudng an
toan. 80 — 85% luong nitrat xam nhap vao
co thé con nguoi hing ngay tir rau qua
(Velzen va cong su, 2008). Ham lugng
nitrat cao trong co thé 1a nguyén nhan giy
ra hoi chung tré xanh (Methaemoglobi-
naemia” - tré an thic n c6 chira nhidu
nitrat s& bi thiéu mau, da xanh, coi coc) va
ung thu da day ¢ nguoi 16n vi nitrit sinh ra
tur nitrat phan img véi mat loai amin béac 2
hoac bac 3 ¢ trong da day va tao thanh
nhom chét N-nitroso, trong d6 mot so chat
1a tac nhan gy ung thu, gay dot bién hoic
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quai thai (Pavel Mikuska va cong su, 2003).
Bén canh d6, su chuyén hoa nitrat thanh
nitrit lam ngan can viéc hinh thanh va trao
d6i oxy ctia hemoglobin trong méau, dan dén
tinh trang thiéu oxy cua t& bao (ngd doc
nitrat). Vi vay, viéc xac dinh du lugng cua
nitrat trong rau qua luoén duogc thuc hién khi
nghién ctru vé su ton luu doc chat.

Thiu Dau Mot 1 trung tdm kinh té, vin
hoa cua tinh Binh Duong. Véi mét d6 dan sb
cao, luong rau qua tiéu thu hing ngay kha
16n. Chung loai rau qua dang luu hanh trén
dia ban thanh phd rit phong phi. Ngudn
cung (mg rau qua cho thi truong thanh phd
chu yéu tlr cac tinh mién Tay, ba Lat, san
xuit tai dia phuong... Viéc kiém soat chat
luong rau qua cung ung trén thi truong 1a rat
can thiét nham dam bao an toan ddi véi
nguoi su dung.

2. THUC NGHIEM

2.1. Thiét bi va héa chat

— Thiét bi: may phan tich quang pho
hap thy phan tir UVD - 3000 (Labomed,
My¥), may do pH F-51 (Horiba, Nhat), may
rung siéu &m S100H (Elma, Bic), bép cach
thuy WNB 14 (Memmert, Durc), cot thuy
tinh duong kinh 0,5 cm.

Lé Thi Huynh Nhu, Thuy Chdu To....

— Héa chat: céc dung dich chuin NO,,
NOs; duoc pha tir cac chit géc KNO,,
KNO; (Merck, Pirc); cac thude thir xac dinh
nitrit: axit sunfanilic va N-(1-naptyl)-etylen-
diamin dihydroclorua (NEDD) (Merck,
Pirc); cot khir Cd-Cu: nhdi khoang 25 g Cd-
Cu (sau khi rira Cd bang HC1 6 M va xtt ly
Cd bang dung dich CuSO4 2%) 1én cot thiry
tinh ¢6 duong kinh 0,5 mm, sau d6 rua cot
bang 200 ml dung dich NH,CI-EDTA (hoa
tan 7,8 g NH,Cl va 1,0 g EDTA trong 1000
ml nudc) va hoat héa cot bang dung dich
hdn hop c6 thanh phan 25 ml dung dich
nitrat 1,0 mg /I va 75 ml dung dich NH,CI-
EDTA véi tbc d6 chay qua cot 7 - 10
ml/phat.

2.2. Phwong phap nghién ciru

2.2.1. Chudn bi méu

— Ldy mau va bdo qudn mdu: 50 mau
rau qua duogc lay tai cac dau méi cung cip
rau qua trén dia ban thanh phé Tha Dau
Mot (chg Phtt Hoa va chg Phu My) trong
niam 2015. Mdi mau ldy khoang 500g va
dung trong t0i nhya déo sach cé miét dau.
Méu mang vé phong thi nghiém dugc bao
quan & 4°C cho dén khi phan tich. Thong
tin vé cac miu rau qua nghién ctiu dugc
néu ¢ bang 1.

Bing 1. Thong tin vé cdc mau rau qud & thanh phé Thit Dau Mot

e . . . . Thoi gian 1dy mau
Noi lay mau Loai rau qua S6 lwong mau
04/06 11/06 18/06 25/06 02/07

Bép cai 5 1 1 1 1 1
Ca chua 5 1 1 1 1 1

Cho Pha My Dwa leo 5 1 1 1 1 1
Hanh la 5 1 1 1 1 1
Xa lach 5 1 1 1 1 1
Bap cai 5 1 1 1 1 1
Ca chua 5 1 1 1 1 1

Cho Phu Hoa Duwa leo 5 1 1 1 1 1
Hanh |4 5 1 1 1 1 1
Xa lach 5 1 1 1 1 1

— Xir [y mdu: so 6 quy trinh xéac dinh nitrat va nitrit trong mau rau qua duoc trinh bay

¢ hinh 1 (L& Thi Huynh Nhu va cong sy, 2015).
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Mau rau qua

v

Cjt nho, xay nhuyén

2

Can (10 — 40) g miu + 5 ml natri borat bio hoa + 100 ml H,O cét

\

Ngam chiét: 50 — 60°C, 30 — 40 phut

v

Dich chiét + 2 ml (CH;COO),Zn 10%, dinh mirc dén 250 ml, dé ling 30

10,0 ml dich loc + 5 ml dém axetat pH =2 + 1

+1,0 ml NEDD 0,025 M

phut va loc
Dich loc
10,0 ml dich loc + 25ml
ml EDTA 0,013 M + 1,0 ml axit sunfanilic 0,025 M NH,CI-EDTA
Pinh muic 50,0 ml

Dinh mirc 25,0 ml, d& 10 phat

3

Do d6 hép thu & 550 nm

2

Ham lugng NO,” (mg/kg), C,

v

Qua ¢t khir Cd-Cu,
2 — 2.5 ml/phat

\/

10,0 ml dung dich qua ¢t khir + 5 ml
dém axetat pH =2 + 1,0 ml axit
sunfanilic 0,025 M + 1,0 ml NEDD
0,025 M

\

Pinh mirc 25,0 ml, dé 10 phut

v

Po d6 hip thu & 550 nm

v

Ham lugng NO3™ (mg/kg), C,— C,

Ham luong tdng NO3 va NO,
(ma/ka), C,

Hinh 1. So do quy trinh phdn tich nitrat va nitrit trong mdu rau qud

2.2.2. Phwong phap dinh lwong nitrat
va nitrit

Ton nitrit duoc xac dinh bang phuong
phap quang pho hap thu phan tir (UV-VIS)
bang cach tao hop chit mau diazo véi

thudc thir axit sunfanilic va N-(1-naptyl)-
etylendiamin dihydroclorua trong khoang
pH 1,5 — 2,0 va do d6 hip thy cua san pham
diazo mau tim hong & budc song 550 nm.
Nong d6 nitrit va nitrat trong mau dugc xac
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dinh bang phwong phap duong chuin. Ham
lugng nitrit (tinh theo NO,") trong mau rau
qua tuoi (ky hiéu la C;, mg/kg), dugc xac
dinh tir dich lgc sau khi ngdm chiét. Téng
ham luong nitrat (tinh theo NOgs') va nitrit
(tinh theo NO,’) trong mau rau qua tuoi (ky
hiéu la C,, mg/kg), dugc xac dinh tir dung
dich sau khi qua cot khir Cd-Cu. Twr d6 suy
ra ham lugng cua nitrat (tinh theo NO3)
trong mau rau qua tuoi (C, — C1, mg/kg).

2.2.3. Phwong phdp théng ké

Phuong phap thdng ké duogc ap dung dé
xtr Iy s6 liéu phan tich va xay dung phuong
trinh hoi quy tuyén tinh.
3. KET QUA VA THAO LUAN

3.1. Kiém soat chat lrgng (QC) ciia
phwong phap phan tich

Mau trang (chuan bi tir nudc cat) duoc
phén tich song song v&i mau thyc té theo

Lé Thi Huynh Nhu, Thuy Chdu To....

mot quy trinh phan tich tuong tu. By dung
cua phuong phap phan tich dugc danh gia
qua do thu hdi khi phan tich miu thyc té c6
thém chudn. D6 thu hdi cua phuong phap
phan tich dao dong trong khoang 93,3 —
94,7% d6i v6i NO3™ va 96,7 — 98,4% dbi
véi NO,". Pudng chuin dugc xdy dung
trong khoang nong d6 0,2 — 1,2 mg/l ddi
voi moi ion nitrat va nitrit. Trong khoang
néng do do, gitra tin hi¢u do he‘ip thu cua
dung dich mau diazo va ndéng d6 chat phan
tich c6 twong quan tuyén tinh tét (r >
0,999).

3.2. Nitrat va nitrit trong mét s6 mau
rau qua ¢ thanh pho Thi Dau Mgt

Két qua xac dinh ham lugng nitrat va
nitrit trong 50 mau rau qua lay & cac chg
Pht My va Pha Hoa thanh phd Thi Dau
Mot nam 2015 duge trinh bay & bang 2.

Bang 2. Ham lwong nitrat va nitrit trong cdc mau rau qua

i . X NO, (mg/kg) NOs (mg/kg)
Noi lay mau Loai rau qua - -

Min — Max TB + SD Min — Max TB + SD

Bap cai 0,8-2,0 1,3+04 369 — 579 482 + 86

Ca chua 0,3-1,2 0,7+0,3 17-21 19+1,6

Cho Phu Hoa Duwa leo 0,6-1,8 1,1+04 38-75 59 + 17
Hanh la 0,8-1,2 1,0+0,2 68 — 145 100 + 29

Xa lach 0,7-3,2 22+1,0 154 — 323 223+ 76
Bap cai 05-23 1,2+0,7 212 - 527 368 + 149

Ca chua 04-2,1 0,9+0,7 3,6 -88 32+34

Cho Phu My Duwa leo 0,6 -2,0 1,3+0,5 29 — 142 77 +43

Hanh la 0,3-1,1 0,8+0,3 35-89 60 £+ 21

Xa lach 0,9-4,0 26+1.3 128 — 262 216 + 55

Min: gia tri nho nhat, Max: gid tri lon nhat, TB: gid tri trung binh, SD: d¢ léch chudn m=3J5)

Nitrit va nitrat hién dién trong tit ca
cic mau rau qua nghién ciru (bang 2). Ham
luong nitrit trong cic miu rau qua bién
dong trong khoang 0,3 — 4,0 mg/kg va thap
hon nhiéu so voi ham lwong nitrat. Ham
luong nitrat trong bap cai va xa lach kha
cao, twong tng dao dong trong khoang 212
— 579 mg/kg va 128 — 323 mg/kg. Ham
lugng trung binh cua nitrat (n = 10) trong
bép cai (425 mg/kg) > xa lach (220 mg/kg)
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> hanh 14 (80 mg/kg) > dua leo (68 mg/kg)
> ca chua (26 mg/kg). Su tich iy nitrat
trong thuc vat phu thudc vao loai va lugng
phan bon su dung, loai thuc vat cling nhu
dic diém sinh truong va phét trién cua
chung (Watson va cong su, 2010).

Khi so sanh v6i mirc du luong nitrat t6i
da cho phép (MRL) dbi véi rau an toan,
dugc quy dinh bai T chirc Y t& Thé gisi
(WHO) cho thdy (hinh 2): 100% mau ca
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chua, dua leo, hanh 14 va xa lach déu thdp 4. KET LUAN

ho:n ngué'ng cho phép; 4/10 (chiém 40%) — Nitrit va nitrat hién di€n trong tat ca

mau bap cai vuot qua ngudng an toan. cic mau rau qua duoc 1ay & cac cho Phu

A<= MRL 2> MRL Hoa va Phu My thanh phd Thi Dau Mot.

Xalich S S ] Ham lugng trung binh cua nitrat trong bép

. cai (425 mg/kg) > xa lach (220 mg/kg) >

Hanh 14 c e ] hanh 1a (80 mg/kg) > dua leo (68 mg/kg) >

] ca chua (26 mgkg). 4/10 miu bip cai

Dualeo o e o (chiém 40%) c6 ham luong nitrat vuot qua

ngudng an toan, cac mau rau qua con lai

Cachua o e ] déu thap hon muc tdi da cho phép theo
] WHO.

Bipeii | - @ — Ham luong nitrat cao trong cac mau

bip cai gdy mat an toan va rai ro vé sirc

0% 20% 40% 60% 80% 100% khée déi vai yi str d
T 6 (%) 0€ d01 vO1 nguo1 su dung.

— Rau qua tiéu thy & thanh phd Thu
Dau Mot kha da dang vé ngudn goc va
chung loai, do vdy, can tién hanh nghién
ciu toan dién dé tir d6 dua ra nhing
khuyén céo hitu ich nham bao vé sirc khoe
nguoi tiu dung.

Hinh 2. So sanh duw heong nitrat trong mau rau
qua véi mike duw lwong t6i da cho phép
Theo WHO, MRL cua nitrat (tinh theo

NO3) di v6i bap cai 1a 500 mg/kg, ca chua

150 mg/kg, dua leo 150 mg/kg, xa lach

1500 mg/kg va hanh 14 400 mg/kg).

DETERMINATION OF NITRATE AND NITRITE CONTENT IN SOME
VEGETABLES IN THU DAU MOT CITY

Le Thi Huynh Nhu, Thuy Chau To, Nguyen Thi Loi
ABSTRACT

The results of nitrate and nitrite determination in 50 vegetable samples including
cabbage, cucumber, green onion, tomato and salad (10 samples each) taken from the
markets of Phu Hoa (n = 25) and Phu My (n = 25) in Thu Dau Mot city in 2015 are
presented. Nitrite is determined by spectrophotometric method with sulfanilic acid and N-
(1-naphthyl)-ethylenediamine dihydrochloride reagents, measurement wavelength of 550
nm. Nitrate is reduced to nitrite in a copper-coated cadmium column, and then determine
the nitrate content in the same manner as for the nitrite method. The obtained results
showed that nitrate and nitrite were detected in all samples of vegetables. The contents of
nitrate in the tomato, cucumber, green onion and salad samples met the guidelines
regulated by World Health Organization (WHQO). For cabbage, four of ten samples (40%)
did not meet the guidelines (WHO).
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