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2 Case summary 
The Indonesian mango market has grown significantly both in domestic and export areas. 
Although considered as the fourth-largest producing country, export of Indonesian mango 
crop is currently very small. One potential mango cultivar, Gedong Gincu, has been 
exported to the Middle East and Singapore. For international markets such as these, 
supplying high-quality mango fruits is a requirement. Therefore, establishing fruit quality 
standards that can be applied by mango producers and mango trading companies along 
the supply chain is very important to the industry. 
This research revealed that most traders (farmers, collectors and wholesalers) preferred 
to complete grading and quality assessment based on the way they already operated their 
mango businesses. Quality grading for Gedong Gincu fruits that the traders usually used 
were based on three indicators: maturity, size, and the presence of defects such as fruit 
form, disease, insect symptoms and blemishes. Maturity is the main indictor for 
acceptable mango fruits and good quality fruits have an optimum sugar level. However, as 
there is no documentation of quality grading and assessment, it may result in slightly 
inconsistent fruit quality grading among mango stakeholders, including traders and 
farmers.  
Consistent fruit quality is very important for the export and domestic markets, especially 
for high-class markets such as supermarkets. Therefore, providing a manual for fruit 
quality grading and assessment is important in order to stipulate the same standard for all 
market participants. Standardisation is useful to avoid or reduce disputes among mango 
supply chain participants, and for informing the needs and requirements of buyers at any 
level to ensure consistent quality.  
The ultimate recommendation from this study highlights the importance of providing a 
manual for mango stakeholders. The manual needs to be simple so it can be easily 
understood and utilised by mango traders and growers along the supply chain. The 
manual should at least cover the indicators of maturity and/or ripeness, size and defect 
symptoms. 

3 Introduction 

3.1 Project background 
The market for mangoes has grown significantly. As the fourth-largest producing country, 
mango production in Indonesia has fluctuated within the last five years. In 2016, Indonesia 
mango production reached about 1,814,540 tonnes (Centre for Agricultural Data and 
Information System, 2017).  
There are several mango cultivars grown in Indonesia, with the two major commercial 
cultivars being Armanis and Gedong Gincu. As consumer preference for good-quality 
mangoes is based on the colour of the skin of mango fruit, the Gedong Gincu cultivar has 
strong market potential. An exporting company from Cirebon (the central Gedong Gincu 
production area), CV Sumber Buah, has been exporting mangoes to the Middle East 
(United Arab Emirates, Oman, Saudi Arabia), Singapore, and Malaysia. The demand for 
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premium-quality mangoes has increased significantly for both domestic and international 
markets, resulting in particularly high demand in the export market. Therefore, 
establishing standards for fruit quality that can be used by the farmers and others along 
the supply chain is very important to enable a fair and expanding mango industry.  

3.2 Study objectives 
The objectives of this study are to:  

• test the use of mango quality manual in fresh mango supply chains in Indonesia 
• improve the manual to be applicable for mango producers and traders in 
Indonesia. 

3.3 Study methodology 
The scope of this study was to develop a mango quality manual and to provide capacity 
for assessing the quality of Indonesian mango fruit. 
To achieve the project objectives (i.e. (1) test the use of the mango quality manual in 
fresh-mango supply chains in Indonesia and (2) improve the manual to be applicable for 
mango producers and traders in Indonesia), this research was designed as follows. 
A series of surveys were carried out along the mango supply chain to test the 
effectiveness of the manual in checking mango quality at different production/business 
areas of Gedong Gincu in Indonesia including: 

• Bayan, North Lombok, West Nusa Tenggara 
• Cirebon, West Java 
• Majalengka, West Java 
• Indramayu, West Java 
• Distribution centre Pasar Induk Keramat Jati, East Jakarta 
• Distribution centre Pasar Induk Cibitung, Bekasi, West Java.  

In those surveys we interviewed eight farmers, two collectors/assemblers, thirteen 
wholesalers, four retailers and one exporter.  
Interviews were mostly conducted in a semi-structured mode using a prepared 
questionnaire (see Supporting documents 7.1).  
Samples of mango fruit from the supply chain were assessed using the manual to 
determine the fruit quality characteristics for both the whole fruit and the cut-fruit samples.  
The results of this research are described in the next sections. 
Assumptions and limitations  

It was assumed that all stakeholders in mango production in Indonesia have the same 
understanding of mango quality and have sufficient knowledge regarding how to assess 
the quality characteristics.  
Research focused on testing out the manual on mango cultivar Gedong Gincu as it is one 
of the most promising cultivars of Indonesian mango for markets (i.e. colour of the fruit 
and higher price compared to other mango cultivars). 
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4 Results and discussion 

4.1 Road testing the mango quality manual 
There are diverse opinions regarding the need for a manual for mango quality. The 
majority of traders and farmers consider it unnecessary to have a manual for their work. 
Interviews with eight farmers, two collectors/assemblers, thirteen wholesalers, one 
exporter and four retailers revealed that only four respondents expressed a need for the 
manual (one farmer in Indramayu, one wholesaler in the distribution centre of Kramat Jati, 
one wholesaler in Indramayu and one exporter from Cirebon). 
The respondents who said that the manual was not needed attributed this to farmers and 
traders already having knowledge about the quality criteria for each mango grade. They 
developed this knowledge related to quality from their experience in mango fruit trading. 
However, none of them have written or documented their vast knowledge of mango 
quality classification (grading). Rather, they simply retain the criteria for mango quality in 
their minds. For most of them, this situation is more practical than using the manual since 
they could directly draw on their own knowledge and experience. The traders even said 
they could distinguish the different mango grades from a distance of up to 10 metres 
away. As described in the table of mango grades, farmers and traders who do not need a 
manual will apply grading or classification in the following order (see Table 1). Firstly, by 
looking at the colour they can distinguish between the two groups of mango fruits, i.e. Red 
Gedong which is fruit with blush (Gincu) on the skin and Green Gedong (Gedong Hijau). 
This classification was uniform from all surveyed places and all respondents.  
Each group of red and green Gedong was then classified further by using other criteria 
(also stored in their minds), including fruit size, the presence of defects and fruit 
shape/form. These further classifications resulted in grades 1, 2, and 3 for Red Gedong 
and grades 1, 2, and 3 for Green Gedong. The size of mango fruits can be sorted into 
three classes: (1) large, (2) small and (3) too large or too small (called as ‘outsiders’ or ‘off 
grades’). This size classification system is applied to both red and green Gedong. Size 
criteria is applied consistently along the mango supply chains, although some farmers do 
not classify size on their farms. Instead, it is done at delivery points at the assemblers’ 
locations. Farmers and traders then use defect criteria for the next grade classification. 
Fruit for grade 1 must be almost free from any defect or only have a very small amount of 
defect. Fruit with more defects should be grouped into grade 2 or grade 3. Severe rotten 
or damage fruits are removed as soon as they are found throughout the supply chain from 
farms through to trade, including assembly, wholesale, and retail. In practice, grades 1 
and 2 of Gedong Gincu are most likely to be traded. In the field, Green Gedong grades 1 
and 2 are also called grades 4 and 5.  
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Table 1. Grades of Gedong mango, showing indicators and grading 

Fruit Grade Maturity/ripening Size Defect Form Marketed to 

Red 
Gedong/ 
Gedong 
Gincu 

1 Ripen on the tree Large Free of 
defect 

Normal, 
full in 

bottom 
part 

Supermarket, 
distribution centre 

(wholesaler) 

Red 
Gedong/ 
Gedong 
Gincu 

2 Ripen on the tree Small Slight 
defect on 
the skin 

Normal, 
full in 

bottom 
part 

Retailers 

Red 
Gedong/ 
Gedong 
Gincu 

3 Ripen on the tree Very small, 
very large 
(outsiders) 

Lots of 
defects on 

the skin 

Normal, 
flat at the 
bottom 

Retailers, fruit 
processor, being 
dumped for the 
worst condition 

Green 
Gedong 

1 Green mature 
(90% maturity) 

Large Free of 
defect 

Full in 
bottom 

part 

International and 
supermarket, 

distribution centre 
(wholesaler) 

Green 
Gedong 

2 Green mature 
(80% maturity) 

Small Slight 
defect on 
the skin 

Full in 
bottom 

part 

Retailer 

Green 
Gedong 

3 Green mature 
(<80% maturity) 

Very small 
and very 
large fruit 

(outsiders) 

Lots of 
defects on 

the skin 

Flat at the 
bottom 

Retailer, fruit 
processor, 

dumped for the 
worst fruit 

Source: Author’s analysis 

Comparatively, only four respondents stated that they needed the manual, saying that it 
was required by companies to guide their workers in sorting fruit so that minimal guidance 
from the owners or managers of the companies was required. The workers could refer to 
the manual whenever they needed to. From these four respondents, the exporting 
company strongly agreed that the fruit quality manual was very important for developing 
their mango business. The owner of CV. Sumber Buah – a company that exports 
mangoes to Singapore and the Middle East – said the draft manual developed in this 
project was easy to follow and that having a simple manual of mango quality was 
important.  
For export quality, the exporter mentioned the requirements he needed to fulfil for the 
purpose of export markets. These requirements included that mango fruits had to be of 
very good quality, with no defects, optimal maturity (green mature), have blush on the skin 
and have a nice aroma. These criteria are also covered in the manual. The manual of 
mango quality provides guidance as to what practices are implemented in the company. 
However, if there is no manual available, then the owner of the company has to spend 
time explaining the quality requirements and control the grading process done by the 
workers.  
The other three respondents (one farmer in Indramayu, one wholesaler in Indramayu and 
one wholesaler in the distribution centre of Kramat Jati) stated similar reasons for needing 
the manual of mango quality. They wanted to increase work efficiency so there would be 
little need for explanation and control of process workers in the production line. Another 
reason for providing companies with the manual was to ensure the same quality 
standards along mango supply chains is maintained, and therefore fair pricing of mango 
fruits can be better implemented than without the manual. 
Above all, it is recommended that a manual for mango grading be provided for two 
reasons. First, it would provide the same standard for all market participants. This is 
important because different market participants have slightly different quality standards 
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quality. Sometimes sellers think their product is of higher grade than their buyers consider 
it to be, with the consequence being differences in price expectations. Providing a manual 
and following-up on its dissemination would help to reduce disputes among mango 
business participants, and the businesses would be able to operate with more confidence.  
Second, information on mango fruit quality is usually only known between the parties 
involved in one transaction (i.e. one point of the supply chain) – for example, between 
farmers and local assemblers, or between wholesalers and retailers. Participants outside 
the transaction (i.e. after and before the point within the supply chain) are not usually 
informed about the quality and its standard. For example, farmers send mango fruits to 
local assemblers with only rough grading on quality characteristics such as sufficient 
maturity and normal size (and they are all graded as one classification). These fruits are 
then graded by local assemblers into three grades (1, 2 and 3) at the time of receiving of 
the fruits at the assemblers’ collection points. 
The criteria used can also be interpreted by traders who use those criteria or indicators to 
determine grades of the fruits. Therefore, these three indicators: ripeness, size, and 
defects (including symptoms of disease, insect damage, fruit form/shape and others), 
should be included in the manual, and placed in order of ripeness, defects, and, finally, 
size. This is not to say that size is not important. Size is an important grading 
characteristic, but farmers and traders classify fruits by size after excluding fruits that have 
defects and abnormal form/shape. Nevertheless, work on classification and grading of 
size took the most time compared to the work involved in excluding defects and abnormal 
fruits. 
These indicators are in principle similar to what were set out in the manuals. For practical 
purposes, it is suggested that emphasis or priority be placed on the use of direct 
observable aspects (i.e. external quality attributes or appearance) of the fruits used in the 
manual. The manual should commence with colour (showing ripeness level), then defects 
and finally size. Other quality attributes (e.g. fruit chemical attributes such as dry matter, 
TSS and TA) are not practical for application – at least not for Indonesian farmers and 
traders for domestic markets. 

4.2 Fruit quality assessment  
Fruit quality is described by external quality (appearance) and internal quality. External 
quality relates to what people can directly see in whole fruits. These external indicators 
include ripeness, the presence of defects, size and fruit shape/form. The detailed qualities 
and the current fruit grades for Gedong are presented in Table 1. Fruit ripeness level is 
indicated by its colour (i.e. yellow and green) with or without blush, or red colour on the 
skin. Fruit with red colour or blush on the skin (Gedong Gincu) are the best quality, and 
fruit without a blush (Green Gedong or Gedong Hijau) are considered second best. The 
best fruits in each of the mango groups are those without defects that are large in size and 
have a normal shape/form. 
The internal mango quality is described in terms of colour, softness, and the 
presence/absence of defects. Apart from those criteria, the quality characteristic of cut 
fruit is also determined by sugar content, total soluble solids, total acidity, etc. The mango 
quality descriptions as assessed by external and internal qualities sampled at the time of 
the survey are presented below. 
From the 30 fruit samples obtained from the quality fruit group assessed at one collector 
in Majalengka, we recorded that the majority of defects appearing on the fruit were sap 
residue and about 20% of the fruit had slight marks from the field. The severity of the 
defects was very low (not objectionable). As these samples were of the Green Gedong, 
the fruit colour was green, which was also indicated by the average value of (a) (–14.44) 
and (b) (28.42), with no blush on the skin. As expected, the fruit were still firm with 
minimal smell detected. 
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Results from the quality assessment also show that samples of ripe fruits were liked by 
the consumers (15 panellists). The average characteristics of the fruit assessed for the 
external and internal quality characteristics were as follows.  

• The fruit colour of almost all the skin area was yellow (average score of 4.8). 
• The L, a, and b values were 56.00; 26.89 and 46.74 respectively. 
• The flesh colour orange (score 5) with the L, a, and b values were 53.20; 37.15 

and 56.96 respectively (see Table 2 and Table 3). 
• The fruits had a pleasant smell, and the sugar and acidic levels were 16.14 ⁰Brix 

and 3% respectively.  

Table 2. External quality characteristics of ripe fruit samples  

Sample Visual 
quality Skin defect Skin 

colour Blush Firmness Smell L a b Hue 

1 4 sap residue 4 1 4 4 58.31 26.45 45.67 59.92 

2 4 sap residue 4 1 4 5 57.66 30.27 50.99 59.30 

3 3 sap residue, 
scratch 5 1 5 5 53.11 13.75 44.87 72.96 

4 4 stem 
puncture 5 1 4 5 56.15 17.2 47.14 69.95 

5 5 free 5 1 5 5 57.62 26.2 46.04 60.36 

6 4 sap residue, 
flat 5 1 5 5 55.76 29.72 47.68 58.06 

7 4 sap residue 5 1 5 5 51.11 34.35 40.04 49.37 

8 4 sap residue 5 1 5 5 57.63 30.54 48.85 57.99 

9 5 free 5 1 5 5 56.28 29.29 47.12 58.13 

10 5 free 5 1 5 5 56.41 31.11 48.97 57.57 

Average 4.20  4.8 1 4.70 4.90 56.00 26.89 46.74 60.36 
Source: Author’s analysis 
 
 

Table 3. Internal quality characteristics of cut-fruit samples 

Sample Cut-fruit (flesh) Consumer acceptance 

 Colour Smell L a b Hue TSS 
(Brix) Taste Aroma 

1 5 5 53.63 40.12 61.97 57.08 15.6 4 4 

2 5 5 56.55 36.31 53.42 55.80 15.9 5 4 

3 5 5 51.82 37.61 60.39 58.09 16.3 4 4 

4 5 5 58.81 36.87 57.55 57.35 13 4 4 

5 5 5 54.4 36.56 56.35 57.02 15.9 4 4 

6 5 5 52.65 34.96 54.94 57.53 17.2 4 4 

7 5 5 50.54 37.35 56.2 56.39 18.5 4 4 

8 5 5 50.99 35.96 53.14 55.91 17.4 4 4 

9 5 5 51.26 38.09 57.68 56.56 15.7 4 4 

10 5 5 51.3 37.67 57.99 56.99 15.9 3 3 

Average 5 5 53.20 37.15 56.96 56.87 16.14 3.92 3.99 
Source: Author’s analysis 



7 

 

5 Conclusion and recommendations 

5.1 Conclusion 
There are diverse opinions regarding the needs and requirements of a mango quality 
manual. The majority of traders and farmers expressed the opinion that they did not need 
a manual for their work, while others (one farmer, one exporter and two wholesalers) 
stated that they did need the manual. Not having a written manual makes work easy and 
more manageable for farmers as there is no requirement for reading; instead, the criteria 
in the manual has already been developed and memorised by mango farmers and traders 
from years of experience. Without a manual, mango farmers and traders classify mango 
fruits in the traditional way according to its colour, the presence of defects, size, and 
shape/form. Fruit with blush (red colour on the skin) is considered better quality than 
green fruit. For domestic markets, fruit that ripens on the tree also is considered better 
quality and has a higher price than green mature fruit. On the other hand, fruit for export 
markets should be at optimal green mature stage in order to achieve longer shelf life. Fruit 
with no defects are better than those with defects. Large mangoes are classified as higher 
quality than small ones. Finally, normal-shaped mangoes (oval at the bottom) are better 
than fruit with a flat bottom (locally called Buah duduk). The results show that this 
classification is uniform. 
Conversely, some mango farmers and traders agreed to the provision of the manual 
believing that it is needed in order for companies to guide their workers in sorting the fruits 
to reduce reliance on owners or managers for guidance. Instead, workers can refer to the 
manual whenever they need information. The availability of the manual is also useful for 
the standardisation of mango qualities and price for fair business among mango 
stakeholders along various points of the mango fruit supply chain. 

5.2 Recommendations 
As a result of this study it is recommended that a manual for mango grading be provided 
for two reasons. Firstly, to offer the same standard for all market participants. This is 
important because different market participants have slightly different quality standards 
which, in turn, can lead to variations in prices. Provision of the manual and following-up on 
its dissemination would help to reduce disputes among mango business participants, and 
allow the business to operate more efficiently.  
Secondly, information on mango quality is usually only known between the parties 
involved in one transaction (i.e. one point of the supply chain) – for example, between 
farmers and local assemblers, or between wholesalers and retailers. Participants outside 
the transaction (i.e. after and before that point in the supply chain) are not usually 
informed of the quality standard. For example, farmers send mango fruits to local 
assemblers with minimal grading around basic quality characteristics, such as sufficient 
maturity and normal size (and they are all put in one classification level). These fruits are 
then graded by local assemblers into three grades (1, 2 and 3) when received at the 
assemblers’ collection points. 
Another recommendation is to provide a manual that is simple to understand and easily 
implemented in mango business activities. Learning from the practices of farmers and 
traders, the manual should be practical in judging the quality of mango fruits. From a 
practical perspective, an easily-implemented manual is one that uses external quality as a 
measure rather than measuring the chemical contents of the fruit. The main indicator for 
quality is ripeness, which is determined by colour. This is followed by defect presence (i.e. 
disease and insect damage, form/shape, other blemishes), and finally size of the fruits. 



8 

 

6 Reference 
Centre for Agricultural Data and Information System (2017) Agricultural Statistics. Centre 
for Agricultural Data and Information System. Ministry of Agriculture Republic of 
Indonesia, Jakarta. 

7 Supporting documents 

7.1 Questionnaire 
  

 



9 

 

 
 


	Appendix 8.18
	1 Acknowledgement
	2 Case summary
	3 Introduction
	3.1 Project background
	3.2 Study objectives
	3.3 Study methodology
	Assumptions and limitations


	4 Results and discussion
	4.1 Road testing the mango quality manual
	4.2 Fruit quality assessment

	5 Conclusion and recommendations
	5.1 Conclusion
	5.2 Recommendations

	6 Reference
	7 Supporting documents
	7.1 Questionnaire
	7.1 Questionnaire


