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Study % Study %
D ES (95% CI) Weight D ES (95% C) Weight
Iran : ran '

Shariatpanahi and Anderson . 0.78(0.58,0.98)  13.05 Shariatpanahi and Anderson o 0.70 (0.48, 0.92) 925
Behbahaninia et al. —_— 0.86(-1.26,298) 0.23 Behbahaninia et al * 2.03(0.52,3.54) 878
Aghayari and Hassanpour . 023(021,025) 2712 Aghayari and Hassanpour o 121(1.03,139) 926
Subtotal (I-squared = 93.0%, p = 0.000) o 051(000,1.03) 4039 Subtotal (-squared = 85.9%, p = 0.001) o 105(057,154)  27.29
India ' India !
Gupta, N. etal ! —— 1037 (839, 12.35) 0.26 Gupta, N. et al ! . 2159 (2072, 22.46)  9.10
Gupta, N, etal : e 1048(861,1235) 029 Sridhara Chary, N. et al. - 220(206,234) 926
Gupta N otal : - 030870, 1008) 197 Gupta, N. etal . 2217 (2040, 23.94) 861
Subtotal (I-squared = 0.0%, p = 0.410) 1 fed 9.60(899,1022) 252 Gupta, N. et al 20.92(19.95,21.89)  9.06
i Subtotal (-squared = 99.9%, p = 0.000) e 16.71(350,29.92)  36.03
Pakistan 5 pakistan H
. |
. pod A orze20m 270 s ; ozomom oz
N :”’ 0 otal = 01.9% b~ 0.000 o7 ( o 1‘99) 2001 Khan, M. U. et al, I . 32.77(31.78,33.76)  9.05
ubtotal (-squared = 81.8%, p = 0.000) 72(:055,199) 29 Sublotal (1-squared = 100.0%, p = 0.000) —_— T 1652(-1530,4837) 1831
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Safl, Z. and Buerkert, A. t 0.05(-136,1.46) 050 Safl.Z. an Buerkert A - 178(100,252) 944
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Avei, H. and Devedi, T. . 003(002,004) 2737 Avi, H. and Devedi, T e 1008.187 92
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Overall (I-squared = 99.5%, p = 0.000) ] 0.48(0.37,058)  100.00 Overall (l-squared = 99.9%, p = 0.000) o .60 (7.64,11.56)  100.00
NOTE: Weights are from randorneffects analysis N ; NOTE: Weights are from random effects analysis !
T T
124 4 124 484 0 484

Study % Study %

D ES (95% CI) Weight D ES (95% CI) Weight
o : tan ;

| PO
Behbahaninia et al. - 2567 (22.36,2896) 1191 Aghayari and Hassanpour ! 305(264,346) 1114
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| India :
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Gupta, N. et al : . 67.82(66.51,69.13) 1271 Gupta, N. etal . 26.25(25.32,27.18) 1142
Sridhara Chary, N. et al. * ' 140 (1.29,151) 1287 Sridhara Chary, N. et al. . : 110(102,1.18) 1114
Gupta, N. et al : - 6154 (68.15,6493)  11.85 Gupta, N. etal 1 24.24(22.80,2568) 1110
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Jan, F. A.etal. i 1:93(1.93,1.93) 1287 Subtotal (I-squared = %, p =) ! O 66.46 (64.61,68.31) 11.07
Khan, M. U. et al | | 2.83(0.13,5.53) 12.20 '

Subtotal (I-squared = 0.0%, p = 0.514) ( ; 1.93 (1,93, 1.93) 265.08 Afghanistan :

' Saf, Z. and Buerkert, A. . 1.10(9.12,1308)  1.06

Turkey i Subtotal (I-squared = %, p = ) [ 11.10(2.12,1308)  11.06
Avei, H. and Deved, . . : 4.00(3.38,4.62) 1283 '

Subtotal (i-squared = %, p =) | | 4.00(3.38, 4.62) 1283 Turkey |

i Avel, H.and Deveci, T. . 15.00 (1376, 16:24) 1.1
Overall (I-squared = 100.0%, p = 0.000) <> 2862(2447,3277) 10000 Subtotal (I-squared =%, p =) 0 ' 15.00(13.76, 16.24) 1.1
NOTE: Weights are from random effects analysis ' Overall (I-squared = 99.9%, p = 0.000) < 19.96 (12.35,27.58)  100.00
T T .
-39 o w9 NOTE: Weights are from random effects analysis .
T T
68.3 0 683

sudy % Study %

D €S (95% CI) Weight

n €5 (95% 1) Weight

' Iran |

India | Aghayari and Hassanpour - | 17.46 (11.23,23.69) 112

Gupta, N. etal ! - 5260 (4867,5878)  14.18 Subtotal (i-squared = %, p =) < 1 1746(11.23,2369) 1112

Sridhara Ghary, N. et al. . | 240(2.19,261) 1433 |

i India !

Gupta, N, atal ! - 5462(4980,5035) 1410 Avora, M. etal. . 4500(4291,4709) 1114

Gupta, N, atal ; . 5554(5468, 5640 1433 Gupta, N etal ' ® 1390113575, 14227) 1114

Subttal (Hsquared = 00.0%, p = 0.000) _———— umumnw 5 ridhara Chary, . tal g ! 650(6.08,6.92) s

; Gupta, N. etal ' * 137.42(13417,1067) 1114
| Gupta, N etal 1 * 13433(13235,13631) 1114

Pakistan ! Subtotal (1-squared = 100.0%, p = 0.000) —_— T ——— wapear 14 5570

Jan, F. A otal, . 2632 27.30,20.34) 1433 i

Knan, M. U.etal. . i 630 (468, 8.10) 1431 Pakistan i

Subota (+squared = 98.8%, p = 0,000 —_ o anaee 2864 dan, F. A otal. * 7255(7081,7429) 1114
bltl v squard = 59,86, = 0.000) - 57412300 20 Subirel (rsquared = %6 p=.) ) T2ss0stTa2e) 114

Turkey 1 Afghanistan

i 1 Do T . o5 s Saf, 2.and Buerkert, A — #776(912,6640) 1080

| Sublotal (-squared = %, p = ) < 4776 (29.12, 66.40) 1090

Sublotal (ksquared = %,p = ) ] : 470(283,557) 1438 '

| Turkey 1
Overall (squared = 100.0%, p = 0.000) - 2083 (1145.4721) 10000 Avci, H. and Deved, . s 3900(390,4210) 1114
: Subtotal (1saquares = %9 =) 0 ! 90050, 4210) 14

NOTE: Weighis are rom random effcts analysis ' .

T T Overall (I-squared = 100.0%, p = 0.000) 71.07 (29.87, 112.26) 100.00
783 o 83

NOTE: Weights are from random effects analysis.
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Background and Objective: Nowadays, water shortage crisis leads to wastewater
reuse in agriculture sector. The presence of pollutants such as heavy metal in
wastewater results in the accumulation of them in vegetables, and it will finally
be transferred to consumers and will have irreversible effects on their health.
Therefore, the present study was performed to do a systematic review along with
meta-analysis on heavy metal accumulation in mint plant that is irrigated with
wastewater.

Materials and Methods: Related articles were collected from databases like
SID, Magiran, Iranmedex, IranDoc, Embase, Medline, PubMed, Web of Science,
Scopus, and Google scholar between 1982 and 2019 and the required data were
extracted. Then, due to the heterogeneity of studies entered in the research, a
random effect model was applied to analyze them using STATA 14 software.
Non-carcinogenic risk was assessed for children and adults.

Results: According to the search results, 1693 articles were entered in the review
process until the beginning of 2019 and finally only 12 articles were included
in the research. According to the results of the meta-analysis, the order of the
metals based on concentration (mg/kg) were: Zn > Ni > Cr > Cu > Pb > Cd. Also,
based on the non-carcinogenic risk assessment results, mint consumption showed
a significant health effects on children age group compared to adults, especially
in India and Pakistan.

Conclusion: wastewater reuse in agriculture sector leads to increase concentration
of metals in vegetables like mint. This increased the risk of non-carcinogenicity in
the age groups, especially children. Therefore, it is recommended that continuous
monitoring of irrigation sources, soils, and vegetables is done to prevent the
transmission of these pollutants to the human food cycle.

Please cite this article as: Atamaleki A, Naimi N, Fakhri Y, Sharifi Maleksari H, Nosrati H, Fallah S. Investigation of heavy metals in mint plants ir-
rigated by wastewater: a systematic review and meta-analysis. Iranian Journal of Health and Environment. 2020;12(4):679-94.
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