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ABSTRACT

Herbs, spices and dry food ingredients are gamma irradiated to control pest and 
microorganisms such as bacteria, yeasts and moulds. Irradiation is an effective 
decontamination method for herbs. Two herbal teas of Phyllanthus niruri (Dokong anak) and 
Labisa pumila (Kacip Fatimah) bought from a local supplier were selected for the present study. 
Phyllanthus niruri from Family Euphorbiaceae is native to the tropics. This medicinal herb is 
found throughout South East Asia and tropical Australia. In Malaysia, it is used to treat 
diarrhoea, kidney ailment, gonorrhoea, syphilis, urological disorders and taken as tonic after 
miscarriage and childbirth. Early clinical observations showed that the plant has a great 
potential as a diuretic, hypotensive and hypoglycaemic drug for humans with no side effects. 
Labisia pumila is a well known herb for women, which is to induce and ease childbirth and as a 
post-mortem medication to contract the womb, delay conception, regain body strength, firm up 
breasts and abdominal muscles. It is also used to treat dysentery, rheumatism and gonorrhoea. 
The herbai samples were screened for their microbiological quality, including detecting the 
presence of pathogenic bacteria such as Escherichia coli, Salmonella sp. and other conforms. 
The results indicated that the total plate count (TPC) for Phyllanthus niruri and Labisa pumila 
were 1.44 x 109 and 1.39 x 10® colonies per g sample, respectively. No pathogenic microbes 
were detected in both samples. When irradiated with gamma rays using the Gammacell, the 
microbial counts decreased with increasing radiation doses. No microbial colonies were 
detected after irradiation at greater than 10 kGy in both herbal samples. Gamma irradiation of 
10 kGy were suggested as the minimum doses for the decontamination of dried preparations of 
Phyllanthus niruri and Labisa pumila, respectively, to reduce the microbial counts to an 
acceptable level of 102 colonies per g sample.
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INTRODUCTION

Herbs are known best to part of natural food. Mostly, whole part of the plant is very useful for 

countryside people especially as medicinal plants. Some herbs were much known for their 

aphrodisiac values such as Labisia pumila (Kacip Fatimah) is a well known herb for women, 

which is to induce and ease childbirth and as a post-mortem medication to contract the womb, 

delay conception, regain body strength, firm up breasts and abdominal muscles. It also used to 

treat dysentery, rheumatism and gonorrhea (Indu Bala J. et.al, 2000). Other herbs like 

Phyllanthus niruri (dukung anak) has been used for centuries in Malaysia and Indonesia for the 

treatment of bronchitis, anaemia, asthma and menstruation 

. It is also used to treat gout, diabetes and rheumatism (Goh SH et.al. 1994). More recently, the 

World Health Organization (WHO) has recommended the herbs plant as one of the most 

important medicinal plant species that need to be conserved and cultivated 

(http://www.geocities.com/pustakaherba/Rnd/USM.htm, 2008) . In this instance, irradiation 

method was used for decontaminating microorganisms such as yeast, mould, and also bacteria 

such as Escherichia coli, Coliform and Salmonella sp. Effective irradiation supposedly will 

resulted to existence of microorganisms on herbs in low level or not existed at all after 

microbiological analysis by means of spread plate and streaking on agar plate methods were 

conducted. Suitable irradiation dose range for decontamination of microorganisms on herbs will 

be further tested based on microbiological analysis with differ irradiation doses on herbs were 

useci. Before herbs products can be made, the herbs used must confirm to microbiological 

standards for processing and the level of contamination needs to be reduced to ensure it’s safe 

to human (- htto://www-tc.iaea.org). This is also to ensure the quality and the cleanliness of the 

herbal plants used for the safety of the consumer, and also for maintenance of the herbs 

products made. In this case, irradiation will be the best solution for decontamination. In 1999, 

irradiated spices, herbs, and dry vegetable seasonings were the largest category of foods to be 

irradiated; about 95 million pounds of these products were irradiated. Herbs irradiated will 

provide the same benefits as when it is processed by heat, or treated with chemical to destroy 

fungi or bacteria (Healing Herbs of Malaysia, 2000). In this research, two types of herbs, Labisia 

pumila (kacip fatimah) and Phyllanthus niruri (dukung anak) were chosen to be irradiation. 

Suitable doses for decontamination of the herbs will be tested and further will be further 

analyzed through microbiological methods.

http://www.geocities.com/pustakaherba/Rnd/USM.htm


MATERIALS AND METHODS

Herbs Samples

Two sample herbafs Labisia pumila (Kacip Fatimah), and Phyllanthus niruri (dukung anak) were 

bought from Pagoh, Johor. The grinded herbal samples were sterilized by gamma irradiation 

with different doses which were 1,5, 10 and 15 kGy at Faculty of Nuclear Science, UKM Bangi 

while, 25 kGy at MINTec-Sinagama (Model JS 8900), Malaysian Nuclear Agency, Dengkil.

Diluent

Buffer Peptone Water (BPW), Maximum Recovery Diluent (MRD) and Lactose Broth (LB) were 

used to dilute herbs samples for analysis of total plate count of bacteria, yeast and mould.

Enrichment Media

The enrichment media for E.coli and Coliform was Mac Conkey Broth (MCB) while for 

Salmonella sp. was Brilliant Green Bile Broth (BGB). Both broths were used in streak plate 

method.

Isolation and selective media

Eosin Methylene Blue (EMB) was used as isolation media for detection of growth of E.coli and 

Coliform. On the other hand, Deoxycholate Citrate Agar (DCA), Salmonella-Shigella Agar (SSA) 

and Bismuth Sulphite Agar (BSA) were used as isolation media which selectively allow growth 

of Salmonella sp. Tryptone Soy Agar (TSA) and Sabouraud Dextrose Agar (SDA) are selective 

medium and used in total plate count of bacteria, yeast and mould.



Microbiological Analysis

A microbiological analysis by total plate count of bacteria, and yeast and mould using standard 

spread plate method was carried out on two different types of herbs samples with different 

doses of irradiation. The objective of this method was in order to give basic information 

regarding initial contamination level and presence of any microorganisms such as bacteria or 

yeast, on the herbs with different irradiated doses used. Further analysis of isolation using 

streak plate method was conducted to the same herbs samples to allow detection of E.coli, 

Coliform and Salmonella sp. bacteria present on herbs.

Total Plate Count of Bacteria using Spread Plate Method:

10g of herbs were homogenized in 100ml BPW using Stomacher 400 for 30 seconds. Serial 

dilutions up to 108 in MRD of the homogenized solution were spread onto TSA plates. Total of 

bacterial colony viable per g of herbs were quantities after incubation at 37°C for 2-5 days.

Total Plate Count of Yeast and Mould using Spread Plate Method:

10g of herbs were homogenized in 100ml BPW using Stomacher 400 for 30 seconds. Serial 

dilutions up to 107 in MRD of the homogenized solution were spread onto SDA plates. Total of 

yeast and mould viable per g of herbs were quantities after incubation at 22°C for 2-5 days.

Detection of E.coli and Coliform:

10g of herbs were homogenized in 100ml of LB using Stomacher 400 for 30 seconds and 

incubated at 37°C for 24 hours for pre-enrichment of bacteria. 10ml of the homogenized solution 

is transferred to 100ml of enrichment media of MCB and incubated at 37°C for 18-24 hours. A 

loopful from the MCB solution were streaked onto EMB and incubated at 37 °C for 24 hours.

Detection of Salmonella so:



10g of herbs were homogenized in 100ml of LB using Stomacher 400 for 30 seconds and 

incubated at 37°C for 24 hours for pre-enrichment of bacteria. 10ml of the homogenized solution 

is transferred to 100ml of enrichment media of BGB and incubated at 37°C for 18-24 hours. A 

loopful from the BGB solution were streaked onto DCA and SSA and BSA and incubated at 37 

°C for 24 hours.

RESULTS AND DISCUSSION

in Table 1, a value of CFU/g for total plate count of bacteria for all irradiated herbs 

samples was on range of 1.90 x 102 and 1.44 x 109. On the other hand, CFU/g for total plate 

count of yeast and moulds for all irradiated herbs samples was on range of 5.0x102 to 9.40 

x -)t)8- For detection of E.coli and Salmonella sp., both pathogenic bacteria were not detected at 

all samples respectively.

Total plate count bacteria were higher than total plate counts yeast and moulds for both 

herbs samples. And pathogenic bacteria Salmonella sp. was observed more than E.coli for all 

herbs samples. For total plate counts, single colony of bacteria and yeast and moulds grew on 

the agar plate were counted to calculate the microorganisms in colony forming units per 1 gram 

of herbs (CFU/g). Total plate count was counted in range of 30 to 300 colonies (Samuel Singer, 

2001). If the colony was too few to count, that is less than 30; we assumed the total as zero.

For detection of E.coli on EMB agar, we can observe a metallic sheen colony grew on 

the agar, which indicates the presents of E.coli. For Salmonella sp., the colony formed on agar 

DCA showed colorless colony, while on agar SSA showed colorless colony with black centre, 

which is formation hydrogen sulphide (H2S). On agar BSA, growth of Salmonella sp. bacteria 

can be observed better with the formation of metallic sheen blackish of the bacteria. On TSI 

agar, growth of Salmonella sp. showed changes to the agar color due to fermentation of sugar 

by the bacteria from agar media. The top of the slant will become red in color while the bottom 

of the slant agar become was yellow in color. If there is formation of black color, which is H2S, 

the bacteria grew on the agar is actually Salmonella typhimurium. For irradiation doses of 10 to 

25kGy, microbiological analysis showed that microorganisms were not detected at both herbs



samples. We therefore suggest doses more than 10 kGy to be considered if gamma irradiation 

is to be used either for decontamination purposes.

Table 1: Detection of bacterial and yeast and mould total plate count using spread plate 
and streaking method with a deference doses.

Herbs
Irradiation 
dose (kGy)

Bacterial 
Total Plate 
Count 
(CFU/g)

Yeast and 
Mould Count 
(CFU/g)

Detection of 
E.coli

Detection of
Salmonella
sp.

Phyllanthus
niruri

0 1.44 x109 9.40 x 108 ND ND

1 4.40 x104 1.66x 105 ND ND

5 8.80 x 103 6.40 x 103 ND ND

10 0 0 ND ND

15 0 0 ND ND

25 0 0 ND ND

Labisa
pumila

0 1.39x106 1.12x106 ND ND

1 5.10x10s 5.00x105 ND ND

5 2.23x103 8.45x10" ND ND

10 1.90x10* 0 ND ND

15 0 0 ND ND

25 0 0 ND ND

ND= Not Detected

CONCLUSION



Gamma irradiation has been used to decontaminate many food items and the technology, in 
Malaysia, is available commercially (Zainon and Muhamad, 2000). The results indicated that the 
total plate count (TPC) for Phyllanthus niruri and Labisa pumila were 1.44 x 109 and 1.39 x 106 
colonies per g sample, respectively. No pathogenic microbes were detected in both samples. 
When irradiated with gamma rays using the Gammacell, the microbial counts decreased with 
increasing radiation doses. No microbial colonies were detected after irradiation at greater than 
10 kGy in both herbal samples. Gamma irradiation of 10 kGy were suggested as the minimum 
doses for the decontamination of dried preparations of Phyllanthus niruri and Labisa pumila, 
respectively, to reduce the microbial counts to an acceptable level of 102 colonies per g sample. 
There is no microbial growth exists on herbs samples for herbs samples on those ranges. Zero 
total plate count for both bacteria and yeast and moulds, and absence of Eco//'and Salmonella 
sp. were observed on samples with respective irradiation doses 
(http://www.extension.iastate.edu/foodsafety/irradiation/, 2008).
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