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Introduction 

Article Research 

Sundried and smoked vegetables constitute major parts of the Mizo cuisine. Heavy metals 

and pesticides can be present in vegetables and cause many diseases including cancer. The 

objective of this study is to determine the concentration of heavy metal and pesticide resi-

dues in commonly consumed sundried and smoked vegetables from Aizawl market. Since 

cancer is prevailing at a high rate in Mizoram, it also aims to study whether there is any link 

between cancer and these vegetables. The concentrations of heavy metals were analyzed 

using atomic absorption spectroscopy and pesticide residues levels were analyzed using gas 

chromatography. This study reveals that the levels of heavy metals tested were within the 

permissible limits in all the vegetable samples, except for cadmium. Since cadmium exceeds 

the permissible limit, it can pose health risk for the consumers. The pesticide residues found 

in the tested samples were all within permissible limits. However, the amount and duration of 

consumption need to be considered as this can be a predisposing factor for cancer and other 

diseases.      
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Materials and Methods 

Sample collection 

Chemicals and reagents  

Determination of heavy metals1 

Table 1 | Selected smoked and sundried vegetables for analysis. 

No Sample Scientific Name Local name 

1.  Sundried kenaf leaves Hibiscus cannabinus Anthur rep 
2.  Smoked kenaf leaves Hibiscus cannabinus Anthur rap rep 
3.  Sundried cowpea leaves Vigna unguilata L. Walp. Behlawi rep 
4.  Smoked cowpea leaves Vigna unguilata L. Walp. Behlawi rap rep 
5.  Smoked black mustard leaves Brassica nigra Anṭam rap rep 
6.  Dried fermented black mustard leaves Brassica nigra Ṭam-um 
7.  Smoked taro leaves Colocasia esculenta Dawlṭawm 
8.  Sundried bamboo shoot Melocanna baccifera Mautuai rep 
9.  Sundried snowflake tree buds Trevesia palmata Kawhtebel rep 
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Determination of pesticide residues level10 

Table 2 | Heavy metals concentration in selected sundried and smoked vegetables with FAO/WHO permissible val-
ues. 

All values are expressed as mean ± SD for 3 samples (SD = Standard deviation). 
* indicates the level of heavy metal concentration more than the permissible level of WHO and FAO. 
aFAO/WHO (2001), Joint Codex Alimentarius Commission. 
cPermissible limits (FAO/WHO 1999) of the metals. 

No. 
 

SAMPLES 
Heavy metals concentration (mg/kg) 

Arsenic 
(mg/kg) 

Cadmium 
(mg/kg) 

Chromium 
(mg/kg) 

Copper 
(mg/kg) 

Zinc 
(mg/kg) 

1.  Sundried kenaf leaves 0.028±0.02 0.415±0.04* 0.346±0.06 0.082±0.01 0.305±0.03 
2.  Smoked kenaf leaves 0.026±0.09 0.418±0.10* 0.400±0.04 0.158±0.02 0.151±0.05 
3.  Sundried cowpea leaves 0.033±0.08 0.415±0.11* 0.366±0.07 0.114±0.06 0.159±0.08 
4.  Smoked cowpea leaves 0.031±0.12 0.414±0.12* 0.371±0.03 0.096±0.12 0.034±0.09 
5.  Smoked black mustard leaves 0.036±0.05 0.414±0.05* 0.376±0.12 0.112±0.09 0.426±0.11 
6.  Dried fermented black mustard leaves 0.036±0.07 0.417±0.12* 0.313±0.08 0.112±0.14 5.595±0.12 
7.  Smoked taro leaves 0.022±0.04 0.417±0.14* 0.374±0.15 0.066±0.06 0.165±0.09 
8.  Sundried bamboo shoot 0.030±0.09 0.415±0.13* 0.386±0.07 0.111±0.12 1.384±0.09 
9.  Sundried snowflake tree buds 0.033±0.16 0.416±0.15* 0.358±0.09 0.063±0.06 0.123±0.05 
10.  FAO/WHO permissible limits (mg/kg)a 0.10c 0.20a 2.3a 40a 100a 
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μ

Results and Discussion 
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