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In the process of conducting this research, 110 studies on monitoring nitrate content in
agricultural products produced in Iran were gathered. These studies were published until
March 20, 2023. The collected studies underwent evaluation for methodology, quality control,
and quality assurance of results and were then assessed based on standard research criteria.
The evaluation of the study's methodology revealed that only 27.3% of the studies adhered to
standard methods for sampling, storage, and sample transfer. In 15.5% of the studies, the
method of preparation and extraction followed standard procedures. Additionally, in 30% of
the studies, the nitrate measurement method was conducted according to established standard
procedures. The evaluation of quality control in the studies showed that only 20.9% reported
some indicators of quality control and assurance. The assessment of nitrate concentration in
agricultural products revealed the weighted mean concentrations of nitrate (mg kg™ fresh
weight) as follows: potato 98.7, cucumber 120.9, tomato 40.7, onion 39.6, watermelon 19.9,
melon 62.9, carrot 151.1, eggplant 235.2, peppers 329, other root and tuber vegetables 542.4,
lettuce 907.7, spinach 995.4, celery 1093.4, fresh edible legumes 37.7, parsley 596.5, cabbages
414.7, other leafy vegetables 635.6, apple 32.4, and orange 37.2. The findings of the present
research reveal that the mean nitrate concentrations in Iran’s agricultural products fall below
the maximum permissible levels outlined by both the Iranian national standard and
international standards. As a result, it can be generally concluded that there is no significant
cause for concern regarding residual nitrate concentration in Iran’s agricultural products.
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1. Griess-llosvay
2. Sulfanilamide (C6H8N202S)
3. N-(1-naphthyl)-ethylenediamine
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1. Nicotinamide adenine dinucleotide phosphate (reduced form)
2. Capillary electrophoresis with direct detection

3. Capillary electrophoresis with indirect detection

4. Gas Chromatography Mass Spectrometry (GC-MS)
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1. Quality assurance
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3. Bias error
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14. Joint FAO/WHO Expert Committee on Food Additives (JECFA)



a4y ...&},5“&‘29@&):&‘,&3%&55 @i :Ql)wB‘:ﬂﬁ (‘_5)5;47)

JECFA (g 305 bl (a5 05 (2350 Sl 3 25050 S5 e i sl 41y " aljsy Job B
b o Coyis sl g o iy PSS 2 e YIV B jio |y ol (sl ADIE e (SCFY) byl (yguneS 13 13 (pols S
(G529 Gilie Yo 3 s calé aidy jyo (ISIRT 16596, 2021) sl 03,5 pesd 3 (rjo oS sk p5 skeo /+Y
5 4y by &3 dysy) 4365l (ISIRI 16596, 2021) ol 005 (5,135 ¥ gk 5 el 3,1kl Lo lojles Lausgs 005 gy
EU 1258, 2011; MHRFY, 2001; ) 5lo35 gy (55l &Y guasmo 3 &l e i 50 el |y Laoltd )il 55 ol Sl S
(GBS 5 elyg) pB (655biS i guaeo 3 iyt it 50 (sl W3 Jlid ] 5 005 L)J55 g1 (UP2020-0012, 2020
(ISIRI 16596, 2021) 5,55 (3,5 o) §l osd (5518 ¥ guamo (clys 5 35 3,08

2y delpe Jpao o & bgyye o 3kl 4y 1yl o0 (5518 Y guanes 1Sy 5> Syt lome e dinti 350 0
Cosl by ity JB 5 05 Yl Jlool L g 3,00 5529 ] )3 lizd (Sogll g8y Jlainl 45 pls (65,5l ¥ guams ol )
a3l § LSS (el sitiasl alos 51 adlipe gnlpo 3 ol el 1538 b g (ol 0085 0,lil sl a0 ¥ g 5 45 _5Y guaa)
ko Ikl )3 & sl el Pl 4SSl (35 5 53 bl ged Sl SRS (el 4 Sl sl 005 [y Al Sy L)l
Oyl o 3 lliwl 5l edlitwl &S sl oals (S5 NFORENF+ v 0ladds 4 (65,5LiS GV gao pd Clyis clale diuin jye gl oyl
(V5085 3ltl) 3,15l g yo oyl 1 3l (gl s el 3,50,5 5 (&30 5 0880 5 Catyiss 9 Sy (€3S 0)l gl FV o5 o ke
5ol gy YU s €83 5 by T anja dpl g slion 35 St (ISIRI 16596, 2021) el (ol3)
IS e o ) gy el 51 ooliel Y5 3 kil (glise 1 oz

Oyl sl 31l e o bl 1 (259U Y guases 43 Ol i CAALE 5lome diaio S9is —F Jgu

}l}}o kTS . Z .
(ma/kg FW) (sis0g,5) Jgpazmo o
Ve (&) e cote dug) glgl 0950) Suis g
‘oo sl oS g2 ki uslS (o dag i il o Slnl 05 e rbr ((2L2) S35 0) (S sl
(J2
Voo (@520le 5305 oIS (% 03 SIS pl) ¢ 85) slaBlo slag o
A (2 o5 08 oIS (B3 b JuSg 0 o5) (140ST oIS ( (K90 o5 (S5 oIS e oIS oS 0315 (sl
- 3l ¢ Gl e {D5L0) ppge e iy (g HAin B e om0 ) lady) g glesd Gl
(cslatey (b oS p0d by 0 (Smjicums (B (Sunjicums
Yoo lia)
Y« PYYY
Y. Bl
Vo- S
va- TR 9 (e
AL S BN
5. wlgin

ICS: 65.040.01; . 9051 (59, 9 ©lyis osile At pem(65y9liS ¥ guamo (VFe+) VEOS o)l 3)lx5kusl (INSO) ()]l 5 bl Lo ol zxsie
Jsl s 300 65.080

=6 &1, 0950
Aadiges (6 yglaen 0950 mimd gl )l ol 4wl s 4355 gl 5 Ikl sla g, 3l (SO ) oalil yeus b liEse @uls &)
85kl g,y b ollae bob 45 s (63)l90 jl dedr oy D90 ddlaie Camwg g pU oy 3590 (sladiges dluai ¢ g 5loodle] o9
OSws 5 3103, sanlito talejl plonl s o7y (63 M50 plos sl liime ol  ogdle g Lasuiio IS (35S )0 g 0k plosi
oyt o 83 b gyl ptiges oy dlols «ldl b yolic 3geaS’ wiMe ¢ Jgunes (S350 diilo il azily 13 el aomts > ol
A8 L1 ool Cunsy sloodly I izl Jgua g 08 plosl (a8 S gls 4o bl gl S Glo zlly jsba )

1. Scientific Committee on Food
4. Ministry of Health of the Russian Federation (MHRF)
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Investigation of nitrate status in agricultural products of Iran and criticism
of published studies - a review study

EXTENDED ABSTRACT

Aims

The impact of residual nitrate in agricultural products on human health is a concerning issue that
intermittently captures the attention of the media and public opinion. Elevated nitrate concentrations exceeding
the permissible levels in food products may heighten the risk of gastrointestinal cancer and
methemoglobinemia in infants. On a macroeconomic scale and for the nation's economy, the presence of
excessive nitrate in agricultural products can result in non-acceptance by other countries, occasionally leading
to the return of these products. Given the significance of this matter and recognizing that nearly 80% of the
nitrate in the human diet originates from the consumption of agricultural products, particularly vegetables,
accurate and precise measurement of nitrate concentration in these products becomes paramount.

Methodology

In this study, we aimed to present a comprehensive overview of the nitrate concentration in agricultural
products across Iran at a national scale. This was achieved through a quantitative and qualitative analysis of
published studies in the field. To conduct this research, we gathered 110 studies, including papers, theses, and
final reports of research projects, focusing on monitoring nitrate content in agricultural products grown in Iran,
and covering publications until March 20, 2023. Initially, these studies underwent evaluation concerning
methodology, quality control, and quality assurance, following which they were assessed based on standard
research criteria. The evaluation specifically focused on the methodology and quality of the studies used to
determine the nitrate status of Iranian agricultural products. Only studies meeting the minimum quality criteria
were included in the final analysis of this research.

Results

The evaluation of the study's methodology revealed that, in only 27.3% of the studies, the method of
sampling, storage, and sample transfer; in 15.5% of the studies, the method of preparation and extraction; and
in 30% of the studies, the method of nitrate measurement (including 14.5% zinc rod, 3.6% cadmium column,
8.2% high-performance liquid chromatography, and 3.6% ion chromatography) adhered to standard methods.
The assessment of quality control in the studies demonstrated that only 20.9% reported some criteria of quality
control and assurance. These criteria included calculating recovery percentage (15.5%), using certified
reference materials or CRM (1.8%), and determining the limit of detection (16.4%) and the limit of
guantification (18.2%). Based on the evaluation of methodology and quality control, nitrate concentrations
published in 74.5% of the studies, which accounted for 15,203 samples (65.4% of all samples analyzed in the
studies), met the minimum quality required for inclusion in the final analysis of this research. These data were
utilized in the assessment of nitrate status in agricultural products in Iran. However, 34.6% of the studies
(including the analysis results of 8057 samples) did not meet the minimally acceptable quality and were
consequently excluded. The evaluation of nitrate concentration in agricultural products unveiled the weighted
mean concentrations of nitrate (mg kg-1 fresh weight) as follows: potato 98.7, cucumber 120.9, tomato 40.7,
onion 39.6, watermelon 19.9, melon 62.9, carrot 151.1, eggplant 235.2, peppers 329, other root and tuber
vegetables 542.4, lettuce 907.7, spinach 995.4, celery 1093.4, fresh edible legumes 37.7, parsley 596.5,
cabbages 414.7, other leafy vegetables 635.6, apple 32.4, and orange 37.2.

Conclusions

Current research reveals that mean nitrate concentrations in Iran’s agricultural products are lower than
the maximum permissible levels recommended by both the Iranian national standard and international
standards. Consequently, it can be generally concluded that there is no serious concern about residual nitrate
concentration in Iran’s agricultural products. Nitrate levels in agricultural products are crucial for food security,
community health, and the associated social and economic effects. Therefore, studies in this area must strictly
adhere to the steps and guidelines for measuring, controlling, and ensuring the quality of analyses, following
both national and international standards. They should be ready to present this adherence if required.

Keywords: Agricultural Products, Nitrate Content, Nitrate Accumulation, Standard Methods, Quality Control.



