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XAC DINH HAM LUONG NITRIT TRONG MQT SO MAU
THUC PHAM THEO PHUONG PHAP TRAC QUANG

DETERMINING NITRIT CONTENT IN SOME FOODS BY THE SPECTROPHOTOMETER METHOD

TOM TAT

Bai bao nay dé cong b ket qua phén tich ham Iugng nitrit (NO,") trong cac
mau thuc pham gom rau ¢l qué, ngdi o, thit va cac san phdm thit bang phuong
phép tréc quang st dung thudc thi Sunfaniamit va N-1-naphtyl etylendiamin
dihiroclorua. D& xay dwng dugc duong chuan cla NO,’; do Iap lai; LOD, LOQ clia
phuong phép (LOD = 0,0622 (mg/1); LOQ = 0,15 (mg/1)).

Tirkhda: NO,’, thuc phdm, phiong phép tric quang.

ABSTRACT

This paper has published the results of analysis of nitrite (NO,) content in
food samples including vegetables, cereals, meat and meat products by
photometric method using reagent of Sulfaniamide and N-1-naphtyl
ethylendiamin Dihydrochloride. A calibration curve of NO,, repeatability, LOD,
LOQ of the method (RSD = 10.2%; LOD = 0.0622 (mg/l); LOQ = 0.15 (mg/l)) has
been detemined.

Keywords: NO,, food, spectrophotometer method.
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1. MG BAU

Thuyc pham la nhitng loai thic &n ma con ngudi ¢é thé an
va udng dugc dé nudi dudng co thé. Cac nhém thuc pham
chinh gébm ngii c6c, rau ci qua va thit ca. Tuy nhién trong
céc loai thuc pham ndi chung déu luén chia cac thanh phan
cla nito v&i nhitng dang khac nhau trong dé nitrit (NO,) 1a
thanh phan nguy hiém d6i vai stic khde con nguoi. Con
nguoi &n phai thuc pham nhiém NO, & mirc dd virot qua gidi
han s& gay nhiéu tac hai cho co thé. NO, két hop voi hdng
cdu (Hemoglobin) trong mau sau dé chuyén thanh
Methemoglobin amin la chat ngan can viéc lién két va van
chuyén oxy, gay bénh thiéu oxy trong mau va sinh ra bénh
mau trang, nitrit con c6 thé nitro hda cac amin va amit trong
moi trvdng axit yéu thanh cac Nitrosamin la tac nhan gay
ung thw, quéi thai...[1], vi vay viéc xé&c dinh NO, trong thuc
pham la hét strc can thiét. B4 c6 nhiéu phuong phap dinh
lvong Nitrit trong thuc vat nhuy phuong phap thé tich,
phuong phap dién thé dung dién cuc chon loc ion, phuong
phap tric quang, phuong phap séc ky ion,...[2,6-8]. Trong do
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phuong phap trac quang la phuong phap dé thuc hién, thiét
bi dé si dung, do chinh xac cao. Trong nghién clru nay,
chpng t6i ti€n hanh xac dinh ham lugng Nitrit trong mét s6
mau thyc phdm theo phuong phap trac quang nham dénh
gia ham lvgng nitrit trong cac mau thuc pham.

2. THUC NGHIEM

2.1. Thiét bi, dung cu va héa chat

- Mé&y do quang Spectro Thermo Scientific - My; Can
phén tich Sartorius - Blrc; TG sdy Memmery - Dlic;

- Cé4c dung cu thay tinh dung tich khac nhau nhu coc
thay tinh, binh dinh muc, binh tam giac, lo thay tinh, pipet,
bép dién, ndi nhém, gidy loc.

- C4c hoa chat: Sunfaniamit, N-1-naphtyl etylendiamin
dihiroclorua, K,[Fe(CN)s], Na,B,0,.5H,0, Zn(CH,COO),, HCI
dac 36%, KNO, (Trung Qudc).

Céach pha mét s6 héa chét chinh:

- Thudc thir Carrez s6 1: Hoa tan 1069 [K,Fe(CN)s.3H,0] vao
nuwéc trong binh dinh mic 2000ml va thém nuéc dén vach.

Thuéc thr Carrez s6 2. Hoa tan 220g
[Zn(CH,C00),.2H,0] vao nuwéc va 30ml axit axetic bang
trong binh dinh m&rc 1000ml va thém nwéc dén vach.

- Pha hén hop chat tao mau:

+ Thudc thir mau s6 1:

Hoa tan 0,4g sulfaniamit vao khodng 160ml nuéc
trong binh dinh mic mdt vach 200ml bang cach dun
noéng trén ndi cach thdy. BE ngudi va loc néu can, sau do
vira khudy vira thém 20ml HCI dic. Pha lodng bang nuéc
dén vach va tron.

+ Thudc thir mau s6 2:

Hoa tan 0,1g N-1-naphtyl etylendiamin dihiroclorua
C.0H;NHCH,CH,NH,.2HCI vao nu¢c trong binh dinh muc
100ml. Pha lo&ng béng nwéc dén vach va tron.
2.2.Céach tién hanh

2.2.1. Xay dwng duvong chuén

Quy trinh xay dung dudng chuan NO,clia rau, cl, qua va
ngticoc [3]:

Hut lan lwvgt vao 6 binh dinh mic (50ml) Oml; 0,25ml;
0,5ml; 1ml; 1,2ml; 1,5ml; 2ml NO, 20 mg/l. Sau dé hat 5ml
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thudc tht mau 1 + 3ml dd HCl + 1ml thu6c thir mau 2 dé
béng t6i 3 phat. Binh miéc va do quang & buéc song

538nm trong 15 pht.

Quy trinh xay dwng dudng cuan nitrit clia thit va cac san

pham cla thit [4]:

Hat 5ml, 10ml, 15ml, 20ml NO, 20 mg/I vao 4 binh dinh
mic 100ml. Thém dung dich NaOH diéu chinh pH t&r 8,0 -
8,5, sau do thém tirng 2ml dung dich Carrez 1, Carrez 2.
Pinh mc va loc dung dich, 1dy 2ml dung dich loc + 1ml
nwac cat + 3ml thude thir mau 1 va 2. Bé bong t6i 30 phut

va do quang & butc séng 538nm trong 15 phat

2.2.2. Xac dinh dé 13p lai, gi¢i han phét hién, gi¢i han

dinh luvgng

Thuc hién xac dinh do 13p lai cia phwong phéap bang
cach phan tich ham lvong NO,” 13p lai 3 lan mau lap xudng

bang phuong phap triac quang theo TCVN 7767: 2007.

Thuc hién xac dinh giéi han phat hién ctia phuvong phap
bang cach phan tich ham lugng NO, I3p lai 7 1an mau trang

bang phuong phap triac quang theo TCVN 7767: 2007.
2.2.3. Phan tichmau
a) Thong tin mau phan tich

Mau phan tich 1a cac mau thuc pham |8y tai cho Nhén
(B&c Tir Liém - Ha Noi) ngay 22/3/2019, cho Ha Béng (Ha

béng - Ha N6i) ngay 24/3/2019.
b) X ly mau

Mau duoc rira sach bang nuéc thuong dé loai bd bui
ban. Rira sach bang nudc cat, dé rao & nhiét dd phong thuc
hién thai, xay nho, huyén vao céc tdi zip. Ky hiéu tui va cac
loai mau, day kin, bao quén & 4°C. Thuc hién phan tich mau

trong 24h.
¢) Phan tich mau
Phan tich mau rau cti qua, ngi céc [3]:

Can 5,000 + 1,000g mau thi cho vao céc thay tinh
250ml va thém 5ml dung dich dinatri tetraborat bao hoa va

khoang 100ml nwéc ndng (70°C dén 80°C).

Pun noéng cbc 15 phat trén ndi cach thiy, Iac lién tuc.
Lan lwot thém 2ml thudce thtr Carrez 1 va 2ml thudc thir

Carrez 2, Iac sau mdi lan thém.

DPé ngudi, chuyén vao binh dinh mdc 50ml, thém 5ml
thudc thir mau s6 1, sau d6 thém 3ml dung dich HCI dac va
tron déu. Thém ti€p 1 ml thudc th®* mau s6 2. Tron déu,
dinh mac dén vach va dé dung dich & nhiét do6 phong,
tranh anh sang trong 3 phut. Xac dinh dd hap thu ctia dung
dich sir dung may do quang pho trong vong 15 phuit &

buwéc séng 538nm.

Mau trng duoc chudn bi tvong tw nhu mau that nhung

thay mau that bang nuoc cat.
Phan tich mau thit va san pham thit [4]:

Can 5,000 + 1,000g mau da x& ly, cho vao binh nén
250ml, thém khoang 25ml nwoc va lac déu. Thém dung
dich natri hydroxit diéu chinh pH dén khoang tir 8,0 dén 8,5
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bang gidy do pH. Lam nong binh khoang 15 pht trong ndi
cach thly dun s6i, thinh thoang lac binh. Lam ngudi binh
dén nhiét d6 phong va chuyén lvgng chira trong binh nén
sang binh dinh mtc 100 ml va thém 2ml méi dung dich
thudc thir Carrez s6 1 va sd 2, lac sau moi lan thém. Sau do
pha lodng bang nuwdc dén vach, tron déu va loc 18y dung
dich.Trén 2,0ml ctia mdi dung dich sau loc véi 1,0ml nuéc
va 3,0ml hén hop thuéc thir mau sd 1 va sé 2 trong mot
dng nghiém, lac va bao quan dung dich & nhiét dé phong
va dé & noi t6i trong 30 phdt. Xac dinh do hdp thu cua
dung dich sir dung may do quang phé trong vong 15 phat
& budc song 538nm.
3. KET QUA VA THAO LUAN
3.1. K&t qua xay dwng duong chuan

Két qua xay dwng dudng chuan cla nitrit trong rau cl
gué va ngi cc, thit va san pham thit thé hién & hinh 1, 2.
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Hinh 2. Budng chuan cla nitrit trong san pham thit
3.2. K&t qua xac dinh dd 1ap lai, gi¢i han phat hién, gidi
han dinh lvgng

Phuwong phap cé do lap lai tot véi RSD% = 10,2 (theo
guy dinh vé dé léch chuan phuong phap phéan tich theo
AOAC thi RSD = 10,2% la dat yéu cau trong khoang ham
lvong tr 1mg/I-10mg/I)

Két qua tinh duoc:

LOD = ¥, +3SD =0,0622 (mg/l)

LOQ = ¥, +10SD =0,15 (mg/l)
3.3. K&t qua phan tich mau that

K&t qua phan tich ham lwgng nitrit trong rau cl qua thé
hién & bang 1.
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Bang 1. Két qua phan tich ham lrgng nitrit trong rau ¢l qua 250,000
X R x T mgNaNOZ/kg
Mau Ky hiéu C Mau  |Kyhiéu C p—
Mau_ | (mgNo, /kg) Mau_| (mgNo, /kg)
‘ 150,000
Caibap1 (Bl <13434 Bixanh1 BX1 <15,000
Cai bép 2 (B2 <13,239 Bi xanh 2 BX2 <15,000 100,000
Raungétl | NI <14,958 | Draxanhl | DXL 63,151 —
Rau ng6t 2 N2 <1349 | Dvaxanh2 | DX2 64,143 0000
Dvachuot1| DC1 <13,726 | Dwavangl | DV1 60,714 ' TB1 TB2 LX1 X2 XX1 XX2 TL1 TL2 C1 €2 G1 G2 THKITHK2
Duachugt2 | DC2 <14,269 | Dwavang2 | DV2 64,052 Méu
Mingtoil | MTL <13,749 Cal (1 61,912 Hinh 4. Biéu d6 ham lugng nitrit trong cac san pham thit
Mingtoi2 | MT2 <13,091 Caz C2 61,965 4. KET LUAN
Cachual C1 <13,284 Dital D1 <14,825 NOi dung nghién ctru da xay dung duwdng chuan cla
Cachua? 2 <1469 Dira 2 02 <14.846 p}]uong phap tl’éc quang X&c dinh nit_rit trgng thyc pham
sichi " 1 st dung thub6c thi Sunfaniamit va N-1-naphtyl
Ca?c pl | CChi <14671 Cudau 1 cot 86,88 etylendiamin dihiroclorua véi phuong trinh duong chuan
Caichip2 | CCh2 | <12626 | Cadau2 | CB2 | <1475 ctia NO, trong rau ct qua va ngii c6c lay = 0,6146 +
Hanhtdyl | HT1 | <13746 Xoai 1 X1 235,15 0,0064, R? = 0,995; phuong trinh dudng chuén clia NO,
2 £ 1Ny — 2 —
Hinhty2 | M2 | <13802 | Xei2 | X2 | <isoo0 | Uong san pham thit lay = 0,0386x - 0,0014, R = 0,9913.
— » Phuwong phép x&c dinh NO, - trong thuc pham bang
Khoai tayl KT1 <13,833 Dwa hu 1 DH1 134,241 phuong phap tréc quang ¢6 LOD = 0,0622 mg/L LOQ =
Khoaitdy2 | KT2 <14362 | Dwahdu2 | DH2 16,014 0,15mg/l, két qua cho thay phuong phap c6 gi¢i han phat

Nhan xét: Ham lugng nitrit trong ca&c mau nam trong
khoang tir thdp nhét 1a nhd hon 12,626mgNO, /kg (mau ca
chua 2) t¢i cao nhét 1a 235,15mgNO,/kg (mau xoai 1).
Trong d6 cac mau dwa, ca mudi, dwa hdu va ci dau kha cao
s0 v6&i cac mau con lai.

K&t qua phan tich ham lwgng nitrit trong ngd coc thé
hién & hinh 3.
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Hinh 3. Biéu d6 ham lwgng nitrit trong ngi cdc

Nhan xét: Ham lwgng nitrit trong cac mau nam trong
khoang tir thdp nhéat 1a nhd hon 6,991mgNO, /kg (mau do
den 2) t6i cao nhéat la 168,63mgNO,/kg (mau dé den 1).
Trong d6 cac mau do den va gao cao so véi cac mau con lai.

K&t qua phan tich ham lwgng nitrit trong cac san pham
thit thé hién & hinh 4.

Nhan xét: Ham leong nitrit trong cac mau thit la khéc
nhau khong dang ké, thap nhat la 123,045mgNaNO,/kg,
cao nhét la 204,53mgNaNO,/kg. Trong d6 cac mau thit hun
khoi c6 ham lwgng nitrit cao hon dang ké so véi cac mau
con lai.

hién va gi¢i han dinh lvgng thap, do ldp lai tét (RSD =
10,2%). Ba (ng dung phuong phap dé phan tich nitrit
trong mot s6 mau rau ci qua va san pham thit trén thi
treong & cho Nhén (Bac Tir Liém, Ha Noi) va & cho Ha Bong
(Haboéng, Ha Noi).
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