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TOM TAT

Bai b4o nay nham nghién ciu dnh hweng xUc tac cia nitrit dén téc d@é phan 1#ng oxi hod
thudc thir Red congo (RC) bang kali bromat, trong méi trwong axit manh . Téc dg phan iémg
dwge xdc dinh bang cach do sw thay doi @6 hap thu cia dung dich Red congo theo thai gian
tai buéc song 570 nm. Anh hweng cua cac théng sé nhw nong do cac chdt phan éng, moi
treong phdn i#ng, nhiér dg, thoi gian va cac ion cdn tro da dwoc nghién ciru va duoc lua
chon. Phwong phdp dé xudt c6 thé xdc dinh nitrit trong khodng nong dé 10 — 510 pg/L véi
hé so twong quan 0,9998 va giéi han phat hién 1a 6,7 pg/L. D léch chudn tirong doi sau 3
lan xdc dinh 1ap lgi trén mau chudn 1a 2,3% (n = 3). Pd xdy dung quy trinh phan tich va 4p
dung dé xdc dinh nitrit trén mét s6 mau thuc pham ché bién (xuc xich, pa té va cha lua)
dang heu hanh tai siéu thj Big C Hué. Két qud cho thdy quy trinh cé dé thu hoi tot.

Tir khba. Xdc dinh nitrit, trac quang- dong hoc, thuc pham.

1. MO PAU

Thuc pham 1a mét trong nhitng nhu yéu pham khdng thé thiéu trong doi sbnghang ngay
ctia con ngudi. N6 cung cép ning luong, chat dinh dudng cho con ngudi lao dong, phat trién va
duy tri sy séng. Tuy nhién, néu ching ta sir dung thuc pham khong dam bao vé sinh an toan thi
s& dan dén su ngd doc, tac hai khong tét cho sirc khoé [8].

Trong s6 nhitng hoa chit ma nguoi ta ding dé bao quan thuc pham thi mudi nitrit dwoc
sir dung phd bién. Cac mudi nay c6 hai cong dung: tao mau cho cé va thit, dong thoi ngan chin
mét loai vi khuan gay ngo doc thit [1], [6].

Nitrit sinh ra do mudi nitrat (NO3) khi vao co thé ngudi tham gia phan tng khtr ¢ da
day va duong rudt do tac dung cta cac men tiéu hod [ 9]. Nitrit phan &ng véi Hemoglobin tao
thanh methemoglobin l1am mat kha nang van chuyén oxi cua Hemoglobin. Théng thudng
Hemoglobin chira Fe** ion nay c6 kha ning lién két véi oxi. Khi c6 mat NO, né s& chuyén hoé
Fe** 1am cho hong cau khéng lam dugc nhiém vy chuyén tai O,. Néu duy tri lau s& dan téi tir
vong.
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2HbFe* (0,) + NO, + H,0 — 2HbFe** + 20H" + NO; + 0.

Sy tao thanh methemoglobin dac biét thay ré ¢ tré em. Tré em miac chiing bénh nay
thuong xanh xao (bénh blue baby).

Do téc hai caa nitrit &én con ngudi nhu vay nén viéc nghién ciru va xac dinh ham luong
nitrit trong thuc pham 12 rat can thiét, dam bao sy an toan cho nguoi tiéu ding.

Trong bai b4o nay ching tdi trinh bay két qua phan tich ham luong nitrit trong mot s6
thuc pham ché bién luu hanh & thanh phd Hué bang phuong phép tric quang dong hoc [3].

2. THUC NGHIEM VA PHUONG PHAP NGHIEN CUU
2.1. Thiét bi va hoa chit

-Thiét bi:May quang phé UV — Vis hiéu V630 UV/Vis Spectrometer Jasco (Nhat);Can
phan tich dién tir (d6 nhay 0,1 mg); ddng hd bam gidy... va cac dung cu thay tinh khéc.

-Hoa chit: Céc thubc thir ( RC), chat chuan (NaNO,), kali bromat (KBrOs) va cac hoa
chat co ban khac déu st dung cac hda chét tinh khiét phan tich va duoc pha ché bang nudc cat 2
lan.

2.2. Lay méiu va xir ly miu

Céac dbi tuong dwoc nghién cau: Xac xich (san pham cua cong ty co phan Vissan),
pate(san pham cua cdng ty c6 phan C.P. Viét Nam), cha lua (san pham cua cong ty TNHH San
Miguel). Cac miu phan tich duoc ldy ngau nhién tai siéu thi Big C trong 3 dot tir thang 6 dén
thang 7 nam 2016. Cac mau sau khi mang vé duoc bao quan theo cac diéu kién ghi trén bao bi.
Xt ly mau theo tiéu chuan quy dinh [2], [4].

2.3. Phwong phap phén tich

Trong dé tai nay, dé phan tich ham lwong nitrit trong thuc pham ché bién, ching toi
chon phuong phép tric quang dong hoc xuc tac. Phuong phap dua trén anh huong xdc tac cua
nitrit dén phan tng gitra kali bromat (BrOs) véi thudc thir Red congo (RC). RC la chét hitu co
c6 mau, hap thu & A=570 nm, khi bi oxi hoéa RC tdn tai & dang oxy hoa khong mau. Khi c6 mat
nitrit tbc d6 phan tng ting nhanh lam cho d6 hap thu giam manh va ty Ié thuan véi nong do
nitrit. C6 thé gia thiét co ché phan ing oxi héa RC bang BrO;” trong mdi trudng axit nhu sau:

10NO, + ZBr03_ +12H" —» 5N,0O, + Br, + 6H,0
(RC)Red + N204 — (RC)OX + ZNOZ_ + 2H+
(mau xanh) (khéng mau)

Téc d6 phan tng duoc xac dinh bang sy thay doi do hap thu (AA) cia dung dich phan
rng nén va dung dich phan &ng c6 mat nitrit. Dya vao (AA) c6 thé dinh luong dugc nitrit theo
phwong phap cb dinh thoi gian[5], [6], [7], [8].
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2.4. Phwong phap danh gia d¢ tin cay

Do tin cay cua cac két qua phan tich duoc danh gia thong qua cac dai luong: RSD%,
%RSDy, %Re va %Rev. Két qua phan tich trén mau thuc danh gia dya viéc so sanh véi tiéu
chuan Quy dinh s6 867/1998/QD-BYT ciia Bo Y té [9].

3. KET QUA VA THAO LUAN

3.1. Budc s6ng hap thu va thai gian phan &ng thich hep
3.1.1. Phé hap thu cia dung dich RC khi c6 mat cia BrOs va BrO; + NO,

Ghi phé hap thu céc dung dich hdn hop c6 thanh phan nhu sau:
(1) RC + H,S0, : (2) RC + KBrO; + H,S0;; (3) RC + KBrO; + H,S0, + NO,trong khoang
budc song tir 450 — 650 nm. Két qua thu duoc & hinh 1 cho thay, RC phan ung cham véi KBrOs
trong moi truong axit (duong 2), khi c6 mat cua nitrit, tbc d6 phan ung tang 1én dang ké (dudng
3). Diéu nay cho thay, nitrit c6 tac dung xUc tac cho phan tng oxi hoa RC bang KBrO; trong
méi treong axit.

Dua vao cac két qua o hinh 1 cho thay c6 thé s dung hé phan ng oxi hoa RC bang
KBrO; vai su c6 mit cia NO, va xac dinh toc phan ng bang cach do do hap thu ¢ budc séng
570 nm theo thoi gian.
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Hinh 1. Céc ph hap thy cua dung dich RC trong méi truong axit cd mat caa BrO; va NO,
PKTN: Cre = 2,5.10°M; Cizsos = 0,3 M; Cproz. = 102 M; Croz. = 250 ug/L; t° = 25 — 30°C;t = 120 s.
3.1.2. Chon thoi gian thich hop dé do toc do phan ing

Do d6 hap thu theo thoi gian cua cac dung dich phan @ng nén ((1): RC + KBrO; +
H,SO, ) va dung dich phan ung c6 xuc tac ((2): RC + KBrOs; + H,SO, + NO;" ) tai budc séng A
=570 nm. Khoang thoi gian do tién hanh do d6 hap thy tir 60 — 135 s.
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Hinh 2. Sy thay ddi d¢ hap thu theo thoi gian cua céc dung dich phan wng

DKTN: Cre = 3,75.10°M; Chpsos = 0,3 M;
Ceros= 5.10" M;Cyop. = 250 ug/L; t° = 25 — 30°C.

Két qua thu dugc & hinh 2 cho thiy: trong khoang thoi gian nay d6 déc caa duong A~ t
khong thay d6i do d6 c6 thé chon bét ky thoi diém nao trong khoang thoi gian nay dé xac dinh
tbc do phan ung. Tuy nhién dé dam bao d6 nhay, do chinh xac cia phuong phap va thuan tién
cho viéc thyc hién thi nghiém ching toi chon thoi gian dé do do hap thy 1a 120 s.

3.2. Khao sat cac diéu kién thich hep ciia phan tng
3.2.1. Anh huong cua loai axit

Khao sét anh huong cua 3 loai axit vao su thay dbi cuong do hap thu cua RC trong dung
dich phan wng nén va phan tng xuc tac, két qua thu duoc & bang 1.

Bdng 1. Sy thay d6i d6 hap thu ciia dung dich phan tng nén va phan &g xuc tac theo loai axit

. Loai axit
Do hap thu
H,SO, HCI HsPO,
Ay 0,9229 0,1221 1,0157
As 0,8476 0,1140 1,0082
AA 0,0753 0,0081 0,0075

Ghi chi: Ag: D6 hép thy cua dung dich phan tng; As: D6 hap thu cia dung dich phan tng xdc tac;
AA: Hiéu s do hap thy, AA = Ag - A
PKTN: Cayit =0,3 M;Cno2.=250 pug/L, Cre =5.10"° M;Cgro3.= 10 M;4 =570 nm;t° =25 — 30°C;t = 120 s.

Két qua & bang 1 cho thay phan &ng oxi hod RC bang KBrO; déu xay ra trong cac moi
truong axit, nhung vai axit H,SO, thi ¢6 gia tri hiéu sé do hap thu (AA) cao nhét, do d6 axit
H,SO, dugc lya chon lam méi truong phan ung.
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3.2.2. Anh huong cua nong do axit

Anh huong cua nong do axit H,SO, dén téc do phan tmg duoc khao sat trong khoang
nong do axit H,SO, tir 0,15 — 0,75 M. Két qua thu duoc & hinh 3 cho thay: khi ndng do axit ting
tir 0,15 — 0,3 M thi tdc do phan umg xtic tac nhanh hon phan ng nén, nén AA ting, sau do toc
d6 phan tng xc tac giam dan, nén AA giam. Do d6 ndng d6 cua axit H,SO4~ 0,3 M dugc lya
chon.
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Hinh 3. Sy phu thuoc cua téc do phan tmg (AA) theo nong d6 axit H,SO,
PKTN: Cre = 5.10°M; Cyop. = 250 ug/L; Caros. = 10°M; A =570 nm; £ = 25 - 30°C .
3.2.3. Anh huong cia ndng d6 KBrO;
Anh huéng nong d6 BrO;” dén tée do phan img duoc khao sat trong khoang tir 5.10° —
102 M. Két qua thu dugc & hinh 4 cho thiy, khi ndng d6 BrO; ting tir 5.10° — 10° M thi tc do
phan tng xtc tac ting nhanh hon phan Gng nén nén AA ting, sau d6 toc d6 phan ang nén ting
S0 vai phan tng xUc tac giam nén AA giam.
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Hinh 4. Su phu thudc cua téc do phan tng (AA) theo ndng do BrOy

PKTN: Cyop- = 250 ug/L; Crec = 5.10°M;
Crizsos = 0,3 M; ty; = 120 s, 2=570nm; t° = 25 — 30°C.

Vi vay ndng d6 KBrOs=10° M duoc lya chon.
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3.2.4. Anh huong cua nong d6 thude thir RC

Anh huong cia ndng d6 RC dén tée do phan tmg duoc khao sat trong khoang nong do 10° —
7,5.10° M. Két qua thu duoc ¢ hinh 5 cho thay: khi nong do ting tir 10° —2,5.10° M thi téc do phan
(g xuc tac ting nhanh hon phan tng nén nén AA ting, sau d6 toc do phan tng nén ting so véi phan
ung xtc tdc nén AA giam.

Vi vdy nong do RC ~ 2,5.10° M dugc lya chon.
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Hinh 5. Sy phu thudc caa téc do phan tmg (AA) theo ndng d6 RC
DKTN: Cyop. = 250 ,ug/L, Ch2sos = 0,3 M; Cgros. = 10_3 M; tpl;- =120s; 2 =570 nm; lo =25- 300C
3.3. Anh hwéng caa cac chat can tré

Két qua khao sat anh huéng can tré cia mot sb anion va cation thuong gap trong cac
mau thuc phdm ché bién thu dugc & bang 2. Gidi han ion can tng véi ndng do chat gay can c6
mit 1am thay d6i > 10% tin hiéu so (AA) v&i mau khdng c6 mat cia ion gay can.

Bdng 2. GiGi han anh huong ciia mot s ion

STT lon can triv Gi6i han Eu“)ng dé ion can Ty sb ion
tré (ppm) (CeanCnio2-)
1 Ca?, Zn*, CI'Na" 500 2000
2 NO; 400 1600
3 Mg®*, SO.*, PO,* 300 1200
4 Fe**  cu® 200 800
5 AP 150 600

DKTN: Cyoy- = 250 ,ug/L;CRC= 2,510>5M, Chzsoa= 0,3 M;Cpg03. = 10_3 M; tp”:]20 s; A =570 nm.

Két qua cho thay anh hudng ciia cAc ion can tré khong déang ké cho viée xac dinh lugng
vét nitrit trong thuc pham ché bién.
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3.4. Sw phu thugc tée d phan ing (AA) vao ndng dd nitrit (Cyoy)

Ap dung cac diéu kién phan ung thich hop da chon va tién hanh do téc do phan ung
(AA) ctia cac dung dich nitrit c6 nong do trong khoang 10 - 510 pg/L. Xay dung phuong trinh
duong chuén va db thi biéu dién su phy thugc ciia AA — Cyo,'. Két qua thu duoc & hinh 6.

Y =(579.10° £1,41.10°) + (3,04.10" £ 453.10°).C . -,
R =0,9998 e
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Hinh 6. Buong biéu dién sy phu thudc cua tde do phan tmg (AA) vao ndng do NO,.
BDKTN: Cnoz- = 250 ,ng/L,'CRC: 2,5.10_5 M;Ciizs04= 0.3 M;Cgo3- = 10_3 M,tpu:120 s;A =570 nm.

Tir phuong trinh hdi quy biéu dién sy phu thudc cua AA vao ndng do nitrit cé thé tinh
dugc gia tri cac dai luong danh gia do tin cay cia phuong phap xac dinh nitrit nhu sau:

Trong khoang nong do NO, tir 10 — 510 ug/L mbi quan hé gitta AA va Cno tuyén tinh
t6t, (R = 0,9998); gidi han phat hién (LOD) l1a 6,7 pg/L; gidi han dinh luong (LOQ) la 22,4
ng/L.
3.5. Panh gia do tin ciy ciia phwong phap
3.5.1. B9 lap lai

Tién hanh do téc d6 phan tng (AA) ddi véi cac dung dich chuan nitrit phong thi nghiém
v6i 3 mirc nong d6 1a 50 pg/L; 250 pg/L; 450 pug/L, tinh két qua theo phwong trinh duong chuan
da xay dung. Két qua thu duoc & bang 3.

Bdng 3. Két qua phan tich mau chuan phong thi nghiém va do chinh xac cia phuong phap

Cro2 Lé\ln xac dinh
: AA Croo2-(Hg/L Cno2-(Hg/L %RSD %RSD
(Ug/L)re (n = 3) no2-(M9/L)xp noz-(M9/L)Ts 0 0 H
1 0,0201 47,0
50.0 2 0,0202 47,4 48,0 3,0 12,6
' 3 0,0209 49,7
1 0,0807 246,2
2 0,0833 254,7
250,0 3 0,0840 2570 252,7 2,3 9,9
1 0,1396 439,8
2 0,1429 450,6
450,0 3 0.1412 2450 4451 1,2 9,0

DKTN: Cre= 2,5.10° M, Ciizs04= 0.3 M;Cgyoz. = 10° M; t,;=120 s; 2 = 570 nm.
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So séanh gié tri RSD va RSDy, ta thdy RSD < % RSDy, do d6 phuong phap c¢6 do chinh
xé4c dat yéu cau.
3.5.2. b§ dung

Do dung duge danh gia thong qua viéc phan tich mau chuan(RCM), tuy nhién do khong
thé c6 mau chuan ddi véi ddi tugng nghién ctu, vi vay ching toi sir dung két qua phan tich bang
phuong phép tiéu chuan (ppTC)[2] dé so sanhvai két qua thu duoc tir phuong phap nghién ctu
(PPNC). Két qua phan tich trén 3 mau chuan phong thi nghiém (CPTN) bang 2 phuong phap thu
duoc ¢ bang 4.

Bdng 4. Két qua danh gia do dung ciia phuwong phap khi phan tich mau chuan phong thi nghiém

Croz-(ng/L) Cnoz- (ng/L)
Crioz-(ng/L)cprn Xic dinh theo Xsc dinh theo ppNC | %0R€ = (Crc— Cne)*100/Crc
PPTC (C1c) (Cno)
50,0 46,5 48,0 3,2
250,0 248,8 2527 1,6
450,0 4545 445,1 2.1

DKTN: Cge= 2,5.10°M, Ciyzs04= 0.3 M;Cpros. = 10°M; t,,=120 5; 2 = 570 nm.

Két qua o bang 4 cho thay sy sai léch cua két qua xac dinh theo phuwong phép nghién
ctru va phuong phap tiéu chuan 1a 1,6 — 3,2%.

Tir két qua trong bang cho thy phwong phap nghién ciru c6 d6 dung tot.
3.6. Xay dwng quy trinh trén mau thuc té va danh gia dd tin ciy cia phwong phap

Ap dung quy trinh xt Iy mau dé xac dinh nitrat va nitrit theoTCVN 7991-2009 ddi véi
cac thuc pham dong hop [2], céc két qua khao sat cac diéu kién phan wng va khoang xac dinh
cua phuong phédp. Chung t6i da x&y dung dugc quy trinh phan tich ham lwgng nitrit trong thuc
pham ché bién nhu sau:
3.6.1. Xir Iy mau

Mau thuc pham dugc xay nhuyén, can khéi lugng mau m = 30 g, thém 8 mL natri borat
bdo hoa,100 mL nuéc cit néng, ngdm chiét & 50°C — 60°C khoang 15 phut; dé nguéi dén nhiét
d6 phong; thém 7 mL K,[Fe(CN)e] 0,4 M; 7 mLZn(CH5COO0), 10%; mdi lan thém hda chat can
dé yén20 — 30 phut. Sau d6 dinh mirc dén thé tich V= 250 mL, dé lang 30 pht. Loc lay dich
loc [2]
3.6.2. X4c dinh nitrit trong dich chiét

Lay V,=1,5 mL mau dich loc; thém chuin bang NaNO,0,25 ppm (*); 1,5 mL RC 2,5.10°
*M; 1,5 mL H,S0, 3 M; 1,5 mL KBrO; 10 M; thém nudc cat dén thé tich V, (V=15 mL); do
d6 hip thy & A=570 nm, t,,=120s.
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3.6.3. Tinh ham lugng nitrit trong mau
Ham luong nitrit dugc tinh theo cong thuc:
X mg(N- NO,)/Kg = (a. V.. V(.1000)/(b. V1.1000.m)
Trong do:
- a,b lan Iuot 1a hé sb chan va hé s6 goc cua phuong trinh dudng thém chuan.
-m, Vo, V1, V, 1a khéi luong va thé tich dung dich mau theo quy trinh xir Iy mau
(*) Thém chuan vai thé tich 0; 0,9; 1,2 va 1,5mL dung dich NaNO, 0,25 ppm.

Dé danh gia do ding cua quy trinh phan tich, chling t6i phan tich song song cac mau
thuc duoc thém chuan sau d6 tinh @6 thu hoi. Két qua phan tich va danh gia d6 thu hi chira &
bang 5 cho thdy quy trinh phan tich nitrit cho két qua co do dung tét.

Bdng 5. Két qua phan tich ham lwong nitrit trén cac mau thuc pham ché bién

Ham lwgng o A .
Miu Nitrit (mg (N-NO;)/KQ) P thu hoi caa nitrit(%o)

Xuc xich bo(n=3); NSX:21/6/2016 1,730+0,007 1001
HSD: 21/9/2016 RSD=0,186%

Pate (n=3);NSX: 18/7/2016 0,436+0,002 99.9
HSD:16/8/2016 RSD=0,397%

Cha lya (n=3);NSX:16/6/2016 0,207+0,001 1002
HSD: 14/8/2016 RSD=0,483%

4. KET LUAN

Vi cac két qua da thu duge nhu trén, c6 thé di dén két luan nhu sau:

- Pa tim duoc cac diéu kién thich hop va nong d6 gidi han cua céc chit can trg dé phan
tich nitrit bang phuong phap tric quang — dong hoc xc tac.

- Véi phuong phap nay, c6 thé xac dinh nitrit trong cac dung dich c6 ndéng do trong
khoang10 — 510 pg/L véi do chinh xac va do ding kha t6t véi RSD = 1,2 — 3,0% va Re = 1,6 —
3,2%.

- P xdy dyung quy trinh x4c dinh nitrit trong cac mau thyc pham ché bién, két qua cho
thiy quy trinh phan tich dat do dung t6t Rev = 99,9 — 100,2%.
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STUDY ON THE ESTABLISHMENT OF PROCEDURE FOR DETERMINATING
NITRITE CONTENTS IN FOOD BY KINETIC CATALYTIC
SPECTROPHOTOMETRIC METHOD

Nguyen Van Ly", Kha Thi Phuong Thao
Department of Chemistry, Hue University College of Sciences
* Email: nguyenvanly1955@gmail.com
ABSTRACT

In this article, we studied the catalytic effect of nitrite to oxidation reaction rate of Congo
Red (CR) by bromate in strongly acidic solution. The reaction rate was monitored
spectrophotometrically by measuring the decrease in absorbance of Congo Red (CR) at
570 nm. The effects of important parameters such as reaction time, concentration of
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reagents, and foreign ions on the reaction rate were also investigated. As the result, the
proposed method can determine nitrite concentration in the range of 10 - 510 ug/L with
correlation coefficient of 0,9998 and detection limit of 6,7 ug/L. The relative standard
deviation of the determination is 2,3% (n=3). A procedure of analysis established and
applied to determine of nitrite content in some food samples (like sausage, pate and pork
bologna) that currently selling in Hue city’s Big C supermarket. In the conclusions, the
results indicated that the procedure has a good recovery

Keywords: bromate determination, kinetic- catalytic-nitrite, red congo, spectrophotometric
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