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Colorimetric Determination of Nitrate in Foods by Use of 2 6-Xylenol

Fumio MIYAMOTO, Tomoko NAGATA and Masanobu SAEKI

Summary

Colorimetric method for the determination of nitrate in foods by the use of 2:6 — Xylenol was
studied and modified.

Nitrate in foods were extracted with alkaline water containing zink sulfate and filtrated. Inter-
fering chloride and nitrite ions in the test solution were removed with silver sulfate and sul-
famic acid,and the latter was reacted with 2:6 —Xylenol in the presence of sulfuric acid. Reaction

product (4 — Nitro— 2:6 —Xylenol) was extracted with benzene and 1% sodium carbonate solution,

showing the absorbance at 432 nm.

Recoveries of nitrate from several foods at 2.5~200 ppm NO,— N were 78~129 %.

Measured contents of nitrate in several foods by the method proposed above were compared with

those obtained by the cadmium column and sodium salicylic acid method,

proposed method approximately agreed with those of
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Fig.1. Absorbance of the reaction product
of nitrate with several kinds of
reagent. NO3-N 10 ug
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Table 1. Effect of organic solvent on the
extraction of reaction product.

Organic solvent Absorbance
n—Hexane 0.10
Cyclohexane 0.14
Benzen 0.28
Toluene 0.29
Xylene 0.29
Isopropylether 0.29
Chloroform 0.29
Ethylether 0.29
Ethylacetate 0.30

NO3;—N : Sug
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Fig.2. Influence of nitrite ion or chloride ion on the
absorbance. NO3;—N : 10pug.
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Fig.3. Effect of the addition of silver «
sulfate on the interfecence of

chloride ion.
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Table 3. Determination of nitrate in various foods by three methods.

2.6 —Xylenol method Cadmium column method Sodium Salicylate method
al b) c) a) b) a) b) c)
Absorbance  Baseline Differential Absorbance Baseline  Absorbance Baseline Differential
Sample method method method method method method method method
Dried horse mackerel 2.6 3.7 3.9 3.7 4.2 N.D. N.D. N.D.
Sausage 8.1 7.8 8.5 7.4 8.2 0.3 N.D. N.D.
P Bacon 6.6 7.8 8.0 8.3 8.5 0.3 N.D. N.D.
Hum 18.8 20.8 18.6 20.1 20.4 13.7 5.7 6.9
Cheese 5.6 5.9 6.1 6.3 6.4 0.7 N.D. N.D.
Milk powder 3.4 2.1 3.1 2.0 1.8 16.9 N.D. N.D.
Tomato 5.9 3.2 3.5 3.5 4.1 1.4 N.D. N.D.
Watermelon 4.6 4.3 4.9 5.4 5.7 9.1 N.D. N.D.
Cabbage 130 141 128 130 157 96 86 88
Eggplant 72 59 73 75 70 53 44 46
N.D. : non detect. (NO3;—N ppm)

ar Nitrate values were obtained by absorbance of measurement solution.
b) Nitrate values were obtained by the use of baseline technique for the spectrum of measurement solution.

¢ Nitrate values were obtained by differential spectrum of measurement solution.

10. A FIATLBERUHVFALEF b ) o aEE DR BL7, WEKBHEOEBHEORELRERT S 1, ~
L33 — 234 vk, WA BBML . 2ofR %2 Table
R—&khc>0T, EESOHRRE, # FIH 7L 3ITIRL o

KU FolsF r )y LIk DAL, EEBEAR



TEGPIRE $£65 16—20 19824

BBRERU A VI 5 2B TRESEHERE O#EIIZ ~—
274 vk, WA NHEOEEAEYNL THD, BNE
BoBEREHETx2bDEEZ NS, ¥ FlBEF b
Voo a3, BOLKER OB EOMBEICKEIEENR
S, BOLREEOMEIISHE LEN,

3OS AHEORIMBEREREEH FI A 74 HIC
BOTIRIZ—HLTOED, 4 ) Fofr b ) oaikid
fhio 2 BT, EOMEERL 72,

UL DR, S, WRERD FI A5 Lkl RIZR%E
THBEEZOND, H FI H 783N 7 LAELE
BThHo, BROLEBCOHELDZ CE00, BEER
HFEI A7 2EORBEE LTEBAEEE IS0 5,

F1, RIBERM(4—=to—2+6=FL/—1)
BHR7a% b7 44— O RUBKs a2+ 57412
THEBHBLAETHD, KOBEOHOHMT TS
TEMNTE 2,

IV &

BRDOMEA 4 v ORBERELLT2 - 6—Fv
v/ = nERBNEFECODOTREL 12,

(1) BISED SO AV 2MBEERERZI v €%
B, THEA 4 Y THLEMBEA A YRUERA AV
277 I VE, REBROBRINCID Z 0EEER 1,

(20 2+ 6-—FYr/ —VENEIRI0%BERK02mID
BIFTH- 1

(3 BREAVTHMHIEOBAMERETL &R, K
B O RIBER YA EIE~ V€ Tl 1 BIRES
Py Y AR TEMETAC &Ik, ARBEROHE
YEEABRETE I,

4) BABETOMEA A Y ORMEREZ 5 ppm
NO,~ NIRINT78~120%, FRREMT ORM A4~
o FEANENIRER 32,5 1200 ppm NO4~ N #RNT 98~126
% THh-10

(5) H FIAFLEE, HUFAEEF MY U LKREOHET
AR S NI h T Atk s HB—B LI EEIRL, F1c
WO o & i BIEEDE IR IE—HKL T 5L
ChOBNNEEOBRBERTEEbDEEZ 5N D,

_20 —_

vV 3CE

1) EOX5, Maak, ASE, BAER, FHAX,
HRERM(1973) @ HAREER hoRMBEEIC OV
T, REBEPHEEHE, H19-205 & 154~162

2) EmAEE, BFAEA969  BRbo=tayT
3 vicowT, &, 10 0 59~67

3) AHtEgE (197D @ E&RENY LB RES ORE—
EL KEHREIC VT —, B, 12,277 ~281

4) /NAEBEM (1974) ¢ N—=rovi{tamic ks R
H VIRFEOHES, 15 1 419 ~433

5) FEEEFK(976) : WEE G OmEMEE, WA A ¥

DOEE, BMEERRT, 26 1020~1034 -~

6) MEEK, SRHHBLTFAITY) + 26-—Fv1L/
— VI EBEHPOWEEA A vOBET I X
sa= 574 —ICkBEE, A%, 201418~424

) NBET, MEs, BERE, L£E%, B8R,
TR RS, BHZERA9T) ) F ) EF MY L
X 2B RhoOMBBOTRE, &%, 12:506~511

8) TOYODA, M., SUZUKI, H., ITO, Y., and
IWAIDA, M. (1978) : Gas—Liquid Chroma-
tographic Determination of Nitrate and Ni-
trite in Cheese, Ham, Fish Sausage, Cod Roes
and Salmon Rose, J. AOAC, 61 : 508—-511.

9) WU, W. S., and SASCHENBRECHER, P.
W. (1977) : Nitration of Benzen as Method for
Determining Nitrites and Nitrates in Meat
and Meat Product, J. AOAC, 60:1137—-1141

10) PFEIFFER, S. L. and SMITH, J (1975) :
Nitrate Determination in baby Food using the
Nitrate lon Selective Electrode, J. AOAC,
58 : 915—-919.

11) E+aEQ976) @ FE—LEZ AV ZHBEUERD
HeEs, oritE, 25:62~65

12) oJ1%, Eme, SmEk (1982) EEBks o
< V757 4 — Tk BREIRE RO R IR O S HEE
B, F43 MEABREERLES P32





