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Abstract 

Coriander is commonly used by people as a food flavor. People do not separate the 

intact and damaged coriander for food processing. This study aims to examine the 

microbiological quality of the intact and damaged coriander based on the Total Plate Count 

(TPC) of mold colonies and to identify the mold contaminants. The identification of mold 

contaminants is based on the colony and microscopic character description and then refer it to 

the identification key from a book for fungal identification. The results showed: 1) the intact 

coriander TPC is 1.6 x 103 colonies/g and the damaged coriander TPC 1.4 x 107 colonies/g, 2) 

there are ten species of molds isolated from the intact coriander and damaged coriander. 
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1. INTRODUCTION 

Coriander (Coriandrum sativum L.) is 

commonly used spices in culinary. It is not 

only enhancing the taste but also improving 

the nutrition value of the food. Coriander 

contains carbohydrates, proteins, fats, 

calcium, phosphorus, iron, vitamin A, vitamin 

B, and water (Astawan, 2016). The nutrition 

that coriander carries is also needed by mold 

to grow. Apart from nutrition, an 

environmental condition such as temperature 

and humidity also affect the growth rate of 

mold.  

Indonesia is a country with a tropical 

climate where the temperature and humidity 

are optimal for the growth of microorganisms, 

including molds, which makes it difficult to 

prevent mold contamination. Therefore, the 

government issued a regulation to control the 

maximum limit of Total Plate Count (TPC) of 

a mold colony on spices. The maximum limit 

of mold contaminants and yeast’s TPC on 

spices is 2 x 104 colony/g (BPOM, 2009). 

When the TPC gets over the maximum limit, 

then the spices, or any other food is not 

feasible for consumption. 

In addition to mold contaminants 

measurement, it is also necessary to identify 

the contaminants. Some mold could 

potentially produce mycotoxin. A mycotoxin 

is a secondary metabolite product that could 

pose a threat to health (Ahmad, 2009). There 

are some kinds of mycotoxin, including 

aflatoxin, citrinin, patulin, and ochratoxin. 

Generally, these mycotoxins have a melting 

point of above 100℃ that makes them 

impossible to decompose even after the whole 

cooking process. Therefore it is essential for 

the mold contaminants on coriander to be 

identified to figure possible contamination by 

mycotoxin producing mold contaminants. 

2. METHODS 

A. Macroscopic and Microscopic 

Observation  

 Intact and damaged coriander’s 

morphologies observed directly. Microscopic 

observation is done by soaking the intact and 

damaged coriander into sterile aquadest for 5-

10 minutes and then sliced transversely and 

paradermally. The coriander slices then 

placed on an object glass and given 

lactophenol cotton blue and finally observed 

under the microscope. 

 

B. Mold Isolation and Identification 

All corianders were collected from 

traditional markets in Malang city. The 

samples then mixed into one and divided into 

intact and damaged coriander. As much as 10 

grams of mashed-up samples were diluted in 

0.1% peptone solution to obtain 10-1 dilution. 

The solution then gradually diluted to 10-2, 

10-3, 10-4, and 10-5 dilutions. A volume of 0,1 

ml was taken from each dilution, inoculated 

onto the PDA plate, and incubated on 27ºC 

temperature for 7x24 hours. The growing 
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colonies on the plate were purified into 

individual plates and were observed 

morphologically and microscopically.  

Microscopic observation was done by slide 

culture method with the help of mold 

identification key book 

 

3. RESULT AND DISCUSSION 

A. RESULT 

a. Morphological and Microscopic 

Observation  

 There is a structural difference 

between intact coriander and damaged 

coriander, both morphologically and 

microscopically. Morphologically, the intact 

coriander has a circle shape without a cavity, 

powderless, hyphae moldless, and bright 

colored. On the other hand, the damaged 

coriander has a cavity, powdered, shattered, 

hyphae molded, and the color darkened.  

Based on microscopic observation, 

intact coriander showed the cross-section 

network is in a tight and dense arrangement. 

While in the damaged sample,  the network is 

brittle, where the hyphae mold could grow on 

the coriander’s surface as well as piercing 

through the coriander’s wall. The difference 

in intact and damaged coriander’s 

microscopic anatomy structure can be seen in 

Figure 3 and Figure 4. 

 

 
Fig. 3. Cross-section of intact coriander. 

 

 
Fig. 4. Cross-section of damaged coriander with 

visible outgrowth hyphae. 

b. Total Plate Count (TPC) of Mold 

Colonies 

 TPC of the mold contaminant colony 

on intact and damaged from 3 repetitions are 

averaged. The TPC of colony on intact 

coriander is 1,6 x 103 colony/g, while on 

damaged coriander is 1,4 x 107 colony/g. The 

maximum limit of colony TPC on spices is 

2,0 x 104 colony/g (BPOM, 2009). It can be 

said that intact coriander is fit for 

consumption while the damaged one is not fit 

to be consumed. The TPC of mold colonies 

showed in Table 1. 

 
Tabel 1. The TPC result of all samples 

Repetition 

ALT of Mold Contaminant Colony 

(colony/g) 

Intact Coriander 
Damaged 

Coriander 

1 1,0 x 103 1,3 x 103 

2 6,0 x 102 1,2 x 106 

3 3,3 x 103 4,1 x 107 

Avg. 1,6 x 103 1,4 x 107 

 

c. Identification Mold Contaminants  

There are overall ten species of mold 

contaminants. They are Penicillium citrinum 

Thom, Aspergillus wentii Wehmer, 

Aspergillus niger van Tieghem, Neosartorya 

fischeri (Wehmer) Malloch & Cain, 

Cladosporium cladosporoides (Fres.) de 

Vries, and Aspergillus versicolor (Vuill.) 

Tiraboschi. Other than that, there is a mold 

contaminant that mainly grows on intact 

coriander, namely Aspergillus penicilloides 

Speg. Aside from that, there are three mold 

contaminants mainly found on damaged 

coriander, namely: Aspergillus restrictus G. 

Smith, Paecilomyces variotii Bainier, and 

Mycellia sterilia. Mold contaminants on the 

intact and damaged coriander can be seen in 

Figure 5. 
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Fig. 5. Ten mold species found on the samples. 

(in alphabetical order: P. citrinum, A. wentii, 

A. niger, Neosartorya fischeri, A. versicolor, 

C.cladosporides, Paecilomyces variotii, A. 

restrictus, A. penicilloides, Micellia sterilia). 

 

 

B. DISCUSSION 

a. Total Plate Count (TPC) of the Mold 

Contaminants Colonies 

The intact and damaged coriander 

could be contaminated by mold due to 

favorable external factors where the 

merchants located. Among those factors are 

temperature and humidity. The average 

measurements of temperature and humidity in 

the merchant’s location are as follows: 

temperature sat around 25-29℃, and the 

humidity sat around 58-75,34 %. This result 

corresponds with the literature that stated the 

optimal temperature for mold growth 

estimated around 10-30℃ (Sopandi and 

Wardah, 2014), and the optimal humidity is 

around 60-88% (Suriawiria, 1986). 

Although intact and damaged 

corianders both vulnerable to contamination, 

the TPC value is higher on damaged 

coriander. The average TPC on damaged 

coriander is 1,4 x 107colony/g whereas 

damaged coriander 1,6x10-3 colony/gram. The 

upper limit of TPC for mold and yeast on 

spices is 2x104 colony/g (BPOM, 2009). 

Based on the BPOM standard, the whole 

coriander is still viable to be consumed.  

 

b. Identification of Mold Contaminants  

There were ten species of mold 

contaminants identified from both samples. 

Some of them can produce mycotoxin. 

Mycotoxins are secondary metabolites 

synthesized by mold often during unfavorable 

growth conditions. These mycotoxins are 

dangerous if ingested. Mycotoxins are known 

to be carcinogenic (triggers cancer), 

hepatotoxic (poisons liver), and mutagenic 

(triggers genetic mutation) to humans, 

mammals, and poultries (Kasno, 2009). 

Some of the identified molds that 

potentially produce mycotoxin are 

Penicillium citrinin (produce citrinin) 

(Bennett and Klich, 2003); Aspergillus wentii 

(produce aflatoxin B1) (Kulik and Holaday, 

1966) and citrinin (Nejati, Nosrati, and Bayat, 

2014); Aspergillus niger (produce citrinin) 

(Jh, 2015), fumonisin B2 dan ochratoxin A 

(Frisvad et al., 2011); Neosartorya fischeri 

(produce aszonalenins, fischerin, neosartorin, 

fiscalin, helvolic acid, and fumitremorgins) 

(Hong, 2006); Cladosporium cladosporoides 

(produce cladosporin, isocladosporin, 

emoden, epicladosporin, fagicladosporic acid, 

and ergot alkaline) (Alwatban, Hadi and 

Moslem, 2014); Aspergillus versicolor 

(produce citrinin, patulin, and 

sterigmatocystin) (Piontek, Łuszczyńska and 

Lechów, 2016). 

Citrinin has nephrotoxic (Wu et al., 

2012) and hepatotoxic properties (Gayathri et 

al., 2015). Citrinin has a high melting point 

(170-175℃), so it won’t dissipate even with 

boiling or frying (Hastuti, 2010). Aflatoxin B1 

has hepatotoxic, teratogenic, and mutagenic 

properties. It causes hepatitis, hemorrhage, 

immune suppression, and liver carcinoma 

(Min et al., 2011). Aflatoxin will dissolve in 

temperature around 237–306°C (Rustom, 

1997). Aflatoxin will still be able to harm the 

body even after the cooking process. 
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4. CONCLUSION 

1) The microbiological quality of the intact 

coriander is better than the damaged 

coriander. The average TPC on intact 

coriander is 1,6 x 103 colony/g, while on 

damaged coriander is 1,4 x 107 colony/g. 

The intact coriander is viable for 

consumption, while the damaged coriander 

is not viable for consumption. 

2) There are ten mold species found on both 

samples, namely: Penicillium citrinum, 

Aspergillus wentii, Aspergillus restrictus, 

Aspergillus niger, Neosartorya fischeri, 

Cladosporium cladosporoides, 

Paecilomyces variotii, Aspergillus 

versicolor, Aspergillus penicilloides, and 

Mycellia sterilia.  
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