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Object of Research

Formaldehyde and total volatile organic compounds are major contaminants of indoor air (Carpenter, 1998), and contemporary man spend 80% of their day indoors. IAQ (Indoor air quality) problems cause headache,

fatigue, eye, nose, and throat irritation, skin irritation (US Environmental Protection Agency). A number of studies have said that FMR and TVOC are removed through the leaves and the stomata of plants. Also, the

removal ability was improved when the plants were continuously exposed to air containing VOC (Kim and Kim, 2008). In this study, an empty chamber and a horticultural species Hedera helix were used controls to

analyze the indoor pollutant removal efficiency and physiological response of the climbing native plants Ardisia pusilla and Ficus pumila.

Materials and Methods Results

○ Testing materials

○ Experimental methods

- After treatment of 100 mg·L-1 of toluene in the chamber, the pan is operated to investigate the

concentration of contaminants every 30 minutes for 10 hours.

• Toulene treatment in the chamber

• Chlorophyll fluorescence 

- The QY (quantum yield) was measured using a portable fluorometer. The leaves were dark-adapted for

10 min. before starting the measurements using leaf clips provided by the manufacturer.

• Indoor pollutants removal (Formaldehyde, Total Volatile Organic Compounds)

• The vegetation index (the normalized difference vegetation index; NDVI; the simple ratio;

SR; the carotenoid reflectance index 1·2; CRI 1·2)

• maximum quantum yield of PS II (Fv/Fm) chlorophyll fluorescence

• Physiological activity (the flavonoids and the phenolics)

○ Investigating items

○ Statistical analysis

Discussion

• Our results indicated that the pollutant removal amount by native plants tended to be larger

than that by H. helix (2.973 mg∙m-3∙h-1∙m-2 leaf area) and F. pumila (4.481 mg∙m-3∙h-1∙m-2 leaf

area) removed significantly more pollutant than A. pusilla (3.786 mg∙m-3∙h-1∙m-2 leaf area).

• The NDVI, SR, and CRI 1 and 2 of F. pumila and H. hiclix decreased after 2 hr.; however,

there was no difference before and after exposure to pollutants in A. pusilla. In addition, only

A. pusilla had a normal Fv/Fm range of 0.78 to 0.84. These results indicated that A. pusilla

metabolizes normally without negative effects when removing indoor pollutants. Additionally,

phenolic content in A. pusilla did not change, but the flavonoid content increased after 2 hr..

• The physiological activity of F. pumila increased from 4 hr. and then decreased again at 6 hr..

• Therefore, the removal of total volatile organic compounds was effective in the order of F.

pumila, A. pusilla, and H. helix, but regarding stress and physiological activity of plants after

air purification, A. pusilla maintained a normal range compared to that in the other plants and

increased antioxidant levels. A. pusilla is considered to be highly useful as an air purification

plant because of the low damage to itself.

• Removal of indoor pollutants and measurement of physiological responses were performed 

in 18 repetition, and analysis of physiologically active substances was performed in 15 

replication

• Significance test was conducted to using Duncan’s multiple range test method (p ≤ 0.05)
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