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XAC DINH HAM LUGNG NITRAT TRONG MOT SO MAU
RAU CU QUA THEO PHUONG PHAP TRAC QUANG
SU DUNG THUOC THU AXIT SALISYLIC

DETERMINING THE CONTENT OF NITRATE IN SOME VEGETABLES
BY THE SPECTROPHOTOMETRIC METHOD USING SALISYLIC ACID REAGENT

TOM TAT

Bai bao dé khao st cac diéu kién thich hop trong phurong phap xac dinh
nitrat bdng phuong phap trac quang xéc dinh nitrat sir dung thudc thir axit
salisylic: Budc song 410 nm, thoi gian tao mau 20 - 30 phit, thé tich clia
dung dich axit salisilic 5% la 0,4 - Iml, pH = 12 - 14. Phwong phap c0
khoang ndng do tuyén tinh 1a 0,2ppm dén 1,00ppm. Phuong phap ¢ do lap
lai t6t (RSD = 2,87%; n = 10), gii han phat hién va gi6i han dinh luong
thap (LOD = 0,012ppm; LOQ = 0,041ppm). B4 tng dung phuong phap phan
tich ham lugng NO,” trong mdt s6 méau rau cli qua trén dia ban Ha Noi cho
két qua tot.

Tirkhoa: Nitrat, axit salisylic, rau o qua, phuong phap trac quang.

ABTRACT

The article investigated the appropriate conditions for the determination of
nitrate by the photometric method using salicylic acid reagent: wavelength 410
nm, coloration time 20 - 30 minutes, volume of salisilic acid solution 5% s 0.4 -
Iml, pH is 12 - 14. The method has a linear concentration range of 0.2ppm to
1.00ppm. The method has good repeatability (RSD = 2,87%; n = 10), low
detection limit and low quantification (LOD = 0.012ppm, LOQ = 0.041ppm). The
method was applied to the nitrate content analysis in some vegetables in Ha Noi
area for good results.
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1. MG BAU

Rau cU qud la loai thyc phdm rét can thiét cung cip
nhiéu vitamin nhu Vitamin A, B, C, D, E... va cac chat
khoang nhu: Ca, K, P... can thiét cho sy phat trién clia con
nguoi. Tuy nhién trong céc loai rau cd qua déu ludn chia
cac thanh phan cla nito véi nhitng dang khac nhau nhu
nitrat, nitrit, amoni, protein va cac dang chéat hiru co khéc,
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trong do nitrat (NO;) la dang oxy hoéa cao nhéat trong chu
trinh nito va thuong dat dén ndng d6 dang ké trong giai
doan cudi cung clia qua trinh oxy hoéa sinh hoc. Ham luvgng
NO; trong rau cl qud vugt qué gi¢i han cho phép sé gay
nhiéu tac hai cho co thé con ngudi. Nhu vay, dé dam bao
rau cl qud sach va an toan thi viéc xac dinh ham lugng NOy’
trong rau cl qua c6 y nghia rat quan trong. Cé nhiéu
phuong phap dinh lvgng NO; trong rau cd qud nhw
phuong phap thé tich, phrong phap dién thé ding dién
cuc chon loc ion, phwong phép tric quang, phuong phap
sac ky 16ng hiéu nang cao,...[1-5, 7], trong d6 phwong phap
trdc quang la phuong phap dé thuc hién, thiét bi dé st
dung, dd chinh xac cao. Trong phrong phép trac quang da
st dung nhiéu thuéc thir khac nhau dé phan tich NO;
trong rau ct qua nhu thudc thir disunfophenic, st dung cot
khir Cd sau d6 dung thudc thir a- naphtylamin.... tuy nhién
chua c¢6 nghién ctru nao tai Viét Nam st dung thudc thir
axit salisylic. Trén thé gidi, tac gid Lastra OC [8], tac gia
Takushi Hachiya va Yuki Okamoto [9] d& st dung thudc thir
axit salisylic d€ phan tich ham lugng nitrat trong cay trong
cho két qua t6t.

2. THUC NGHIEM
2.1. Quy trinh khao sat cac thong s6 ghi do thich hop

Tién hanh khao sat budc séng, thé tich thudc thi, thoi
gian tao mau, pH thich hop theo quy trinh sau: Hat chinh
xac Vml dung dich chudn NO; 10ppm cho vao coc thiy
tinh 50ml, dem c6 can trén bép céach thly, dé ngudi. Thém
Vml axit salisilic 5% trong H,SO,, l&c nhe cho tan c&n. Dung
Vml NaOH 2N cho vao c6c trén diéu chinh pH trong khoang
13 - 14. Chuyén toan bé dung dich trén vao binh dinh miic
25ml, dinh mdc t6i vach. LAc déu va tién hanh do mat do
guang A clia phic mau vang sau khi 6n dinh mau & cac
buéc sdng khac nhau trén may do quang Spectro Thermo
Scientific - M.

2.2. Xac dinh khoang tuyén tinh va xay dung duong chuan

Hut chinh xac cac thé tich dung dich NO,” 10ppm vao
céc coc thly tinh 50ml dé thu dwoc cac ndng do nitrat 1an
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lwot 1a 0,2ppm; 0,4ppm; 0,6ppm; 0,8ppm; 1,0ppm; 1,2ppm;
1,4ppm; 1,6ppm; 1,8ppm; 2ppm. Tién hanh tao mau va ghi
do & cac diéu kién thich hop da khao sat & muc 2.1. Vé do
thi Abs - C tir d6 xac dinh duwgc khoang tuyén tinh. Tién
hanh xay dung dwdng chuan trong khoang tuyén tinh thu
duoc & trén.

2.3. Cach tién hanh xac dinh d6 Iap lai, LOD va LOQ

Tién hanh do Iap lai 10 lan dung dich NO, 0,5ppm tiéu
chuan & cac diéu kién thich hop da khao sat & muc 2.1,
tlr cac gia tri mat doé quang do dugc tinh duoc dd 1ap lai,
LOD, LOQ.

2.4. Quy trinh phan tich mau

- LAy mAu: Mau phan tich 1a cac mau rau cla qua: bap
cai, xa lach, su hao, carét, ca chua, dwa hau, dwa chuot dwoc
lay ngay 12/11/2018 tai cac chg khac nhau theo bang 1.

- Xt ly mAu: Can khoang 500g mau, thai nho, tron déu
méau. Can 10,000 + 0,005g méau lan lvot cho céc céc thiy
tinh da duoc ghi ky hiéu san. Thém nudc dén khoang
100ml, pha mau trong 10 vi séng trong 10 phut. D& ngudi,
loc bé b ldy dung dich va dinh mirc 200ml.

- Phan tich mau: Hat 10ml dich loc méi loai, dem c¢d can
trén bép cach thiy va tién hanh tvong tv nhu cach xay
dung duong chuan & muc 2.3.

- Phan tich déi chitng: Cac mau phan tich tiép tuc
dwgc phan tich bang phuong phap tiéu chudn TCVN
8742 - 2011 [4] d€ kiém ching két qua.

3. KET QUA VA THAO LUAN
3.1. K&t qua khao sat cac thong sb ghi do thich hop

Két qua khao sat cac diéu kién thich hop trong phép
xac dinh nitrat bang phuong phép tric quang st dung
thudc thi axit salisylic:

+ Buwdc séng thich hgp [a 410nm (hinh 1),

+ Thoi gian tao mau thich hgp lat =20 - 30 phat sau
khi tao mau (hinh 2);

+ Thé tich thich hop clia dung dich axit salisylic 5% la
0,4 - 1ml (hinh 3);

+ pH thich hop 1a 13-14 (hinh 4).
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Hinh 2. B3 thi khao sat thoi gian tao mau thich hop
(Biéu kién ghi do: [NO;T = 0,5mg/l; Ve saysiic s = 0,5ml; pH = 13 - 14,
A =410nm)
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Hinh 3. D0 thi khéo sat thé tich dung dich axit salisylic thich hop
(Biéukién ghi do: [NO, 1= 0,5mg/I; pH = 13 - 14, t = 25 phat, A = 410nm)
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Hinh 4. D6 thi khao sat pH thich hop
(Biéu kién ghi do: [NOsT = 0,5mg/l; Vo saysiic % = 0,5ml; t = 25 ph,
A =410nm)
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(Biéu kién ghi do: [NO;] = 0,5mg/l; Vi sasiic s = 0.5ml; pH = 13 - 14,

t =25 pht)
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Hinh 5. Xay dung dudng chuan clia nitrat
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Khoadng noéng do tuyén tinh cla phuwong phap tw
0,2ppm dén 1,00ppm. Tién hanh xay dwng duwong chuan
trong khodng tuyén tinh nay thu dwgc phuong trinh
dwong chuan la y = 0,3155x — 0,0115 véi R? = 0,9997
(hinh 5).

3.3. K&t qua khao sat do lap lai, LOD, LOQ

Phuong phap c6 do lap lai t6t (RSD = 2,87%; n = 10),
gi¢i han phéat hién va gi¢i han dinh lugng la LOD =
0,012ppm; LOQ = 0,041ppm.

3.4. K&t qua phan tich mau rau cli qua

Ham lvong nitrat tinh theo mg NO,/kg mau tuoi duoc
tinh theo cong thirc:
Ydam 1000

mg NO,/kg méau twoi =C,. V.

Vhae m

Trong dé:

C,. Lanbng d6 NO;,  tinh theo dwong chuan (ppm)

V: Thé tich dung dich mau sau khi chiét (I);

Ve ThE tich dung dich chich ra dé xac dinh (I);

Vgm: thé tich dung dich dinh mue (1) ;

m: Khéi lvong mau tuoi (g);

1000: Hé s6 qui d6i

Cac mau thi nghiém duoc tién hanh song song: xac dinh
ham lvong nitrat trong cac mau thi nghiém bang phuong
phéap trac quang st dung thudc thtr axit salisylic va xac dinh
ham legng nitrat trong cac mau thi nghiém bang phuong
phap trac quang theo TCVN 8742 - 2011 nham muc dich
danh gia do dang cla phwong phap. Két qua phan tich

duoc thé hién & bang 1.
Bang 1. K&t qua phan tich ham lrgng NO, trong cic mu phén tich

Ham lwvgng | Ham Gigi
(mg/kg) | lugng | han
tinhtheo |(ma/ka)| cho
Tén |, e phuong | tinh | phep
thudctht | TCYN
! QB-BYT
axit 8742 - (mg/kg)
salisilic | 2011 %]9
Cho Ty Tuu - Tay Ty,
1 |BC1 Béc TirLibm, HANGi 127,35 124,12
Bap | 5 | pog| ChoNnaXamh-Cau | o0 0r 1 gney | 5pg
cai Gidy, HaNoi
Chg Dich Vong - Dich
3 |BC3 Vong, Cau Gidy, Ha Noi 8246 82,09
Cho Ty Tuu - Tay Ty,
VI pemutiem wangi | 8% | 9P
Xa |y |y p| ChoNnaXanh-Cau | gpeca | 64993 | 1500
lach Gidy, HaNgi
Chy Dich Vong - Dich
3 | XL3 Vong, Cau Gidy, HaNGi 174,58 179,11
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Cho Ty Tuu - Tay Ty,
LS e mhtiem angi | 2% | 8
SU| g | gup | ChoNnaXanh-Cau | 4o e0 | a5 | 5og
hao Gidy, HANGi
Chy Dich Vong - Dich
3 |3 Vong, Cau Gidy, Ha Noi 46,26 L7
Cho Ty Tuu - Tay Ty,
1 |CR1 BécTEfLiém,HéNOi 433,52 429,46
Q@ | o [ opy| ChoNnadanh-Cau [ 5peee | g0589 | 250
rot Gidy, HaNoi
Chy DichVong - Dich
3 |CR3 Vong, Ciu Gidy, HaNGi 415,36 422,08
CCH | Cho Tay Tyu - Tay Tuu,
Uy | emem rangi | 2% | 22
Ca CCH | Cho'NhaXanh - Cau
ua| 2| 2 | GiyHaN 8738 | 85 | 130
CCH | Chg DichVong - Dich
S Viong, Cau Gidy, HaNoi 007 | 933
Cho Ty Tuu - Tay Ty,
L DO e mhtiem vangi | 10 | B
Dva Cho Nha Xanh - Cau
chudt 2 |DC2 Gidy, HaNGi 52,26 51,58 150
Cho Dich Vong - Dich
3 |DC3 Vong, Ciu Gidy, HaNGi 114,11 109,01
Cho Ty Tuu - Tay Ty,
Lo e mvtiem ani | % | 4018
Dua |y | pyp | ChoNmaXamh-Cau | oo ne | 9519 | go
hau Gidy, HaNGi
Chy Dich Vong - Dich
3 |DH3 Vong, Cau Gidy, Ha Noi 2L% 2272

K&t qua nghién cru cho thdy ham lwgng nitrat trung binh
trong cac mau ca rét 1a cao nhat, ham lvgng nitrat trung binh
trong dwa hdu la thdp nhét so v&i cac mau khac. Két qua
phan tich ham leong nitrat trong cac mau thi nghiém theo
hai phwong phéap: phuong phép trac quang st dung thudc
thr axit salisylic va phwong phap tréc quang theo theo TCVN
8742 - 2011c6 do sai lech nam trong gi¢i han cho phép, diéu
nay cho thdy phuong phép tric quang st dung thudc thir
axit salisylic co do chinh xac, do tin cly cao. Trong cac mau
phan tich chi c6 mau ca rét CR1, CR3 la virot qua tiéu chuén
vé gi¢i han ham lvong cho phép cua nitrat trong rau cl qua
theo QD-BYT [6].

4. KET LUAN

K&t qua nghién cru da khao sat dugc cac diéu kién thich
hop dé phan tich ham lvgng nitrat trong rau ct qua theo
phuong phép tric quang st dung thudc thi axit salisyilic:
buéc séng hdp thu cuwc dai 1a 410nm, thoi gian tao mau
thich hop la 20 - 30 phat, thé tich thich hop cla dung
dich axit salisyilic 5% 1a 0,4 - 1ml, pH thich hgp la 13 - 14,
Phuong phap co dd Iap lai tot (RSD = 2,87%:; n = 10), gi6i
han dinh lvgng, gi¢i han phat hién thap (LOD = 0,012mg/I,
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LOQ = 0,041mg/l). Phrong phap dwgc ing dung dé phan
tich ham lwvgng nitrat trong mot s6 rau ci qua trén thi
truong va danh gia két qua phan tich theo tiéu chuan.
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