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PhD student Valentina Acierno looked 
for specific traits in chocolate that can 
be traced back to the country of origin 
and the growing conditions of the cocoa 
beans used. Various substances in the 
chocolate pointed her in the right direc-
tion.

Acierno graduated earlier this month with 
a PhD project supervised by Saskia van 
Ruth, professor of Food Authenticity and 
Integrity at Wageningen. She researched 
how you can trace which species of cocoa 
bean – Criollo, Forastero or Trinitario – 
the chocolate was made from, and on 
which continent – Africa, South-East Asia 
or Latin America – the beans were grown. 
In other words: she researched the botani-
cal and geographical origin of the choco-
late using compounds and isotopes from 
the different cocoa beans. To do this, she 

looked for ‘markers’ that can be measured 
during the stages of production, process-
ing and consumption. 

MARKERS 
When Acierno compared the composition 
of the various cocoa beans from different 
countries, it turned out that acetic acid 
concentrations were characteristic for the 
Criollo cocoa bean throughout the entire 
production chain. What is more, the level 
of acetic acid provided information about 
the fermentation and drying conditions of 
the three different cocoa beans. 
Acierno’s results have not been applied 
yet by quality control organizations such 
as the Netherlands Food and Consumer 
Product Safety Organization. She thinks 
researchers will first need to analyse 
many more samples to confirm her mark-
ers, but her research is important for 

Dutch chocolate producers and labels 
such as Max Havelaar. Under Dutch legis-
lation, all chocolate produced in the 
Netherlands must fulfil sustainability cri-
teria by 2025.   AS

ACETIC ACID IN CHOCOLATE REVEALS ORIGIN 

From the outside, rotten man-
gos often look unblemished. 
WUR researchers developed a 
method to tell whether the 
fruit is rotten without having 
to slice it open.

Researchers of the Post-harvest 
Technology group at Food & Bi-
obased Research sliced open 
hundreds of mangos to check if 
the fruit was rotten. This was 
done by hand. ‘We even had a 
special slicing device made at 
the workshop,’ Suzan Gabriëls 
says. However, before opening 
the fruit, they measured the 
moisture content and chemical 
composition using a near-infra-
red spectrometer (NIR). Then all 
the sliced mangos were photo-
graphed in a chromometer (see 
the photo on page 2.) These im-
ages were translated into values, 
whereby all the brown and black 
pixels represent ‘rotten’ areas 
and the yellow pixels indicate 
‘healthy’ flesh. Using these val-

ues, the researchers defined a 
healthy-to-brown ratio for each 
mango. The higher the ratio, the 
fewer brown pixels. 
Then the researchers checked 
whether the NIR measurements 
could reveal the mangos con-
taining rotten flesh beneath the 
skin with the help of this model. 
This showed that the predic-
tions were correct in 80 per cent 
of the cases. 

TRANSPORT
This is an excellent result that 
will prove useful to mango trad-
ers, according to Gabriëls. They 
will be able to assess the quality 
of the mango using the spec-
trometer, send the unblem-
ished mangos to more distant 
locations, sell the average man-
gos on the local market and dis-
card the rotten mangos. Global-
ly, some 1.1 million tons of 
mangos are traded annually, 
with a value of about 2 billion 
euros.   AS

How migrants are housed has a 
significant impact on integration. 
WUR professor of Development 
Economics Nico Heerink will be 
investigating the effects of hous-
ing in collaboration with his Chi-
nese partners from Nanjing Agri-
cultural University.

‘In the Netherlands, we are mainly 
focusing on the integration of sea-
sonal labourers, migrant workers 
and refugees,’ says Heerink. ‘In 
China, the key issue is domestic 
migration from rural areas to ur-
ban centres — that involves over 
240 million people, primarily tem-
porary migrant workers. These mi-
grants often live close to their work 
or in designated districts.’
Heerink says this method of hous-
ing hampers integration, which, in 
turn, leads to segregation, unem-
ployment, poverty, addiction and 
crime. ‘The research is partly a sur-
vey. Our researachers will also 
study the effects of innovative 
housing programmes. In the Neth-

erlands, there have been pilot pro-
jects where refugees are housed 
with Dutch residents in a single 
apartment block.’
The research is funded by the 
Dutch Research Council (NWO), 
which provided one million euros 
from the Merian Fund. The Chi-
nese research council contributed 
520,000 euros.   RK

SPECTROMETER PICKS OUT 
ROTTEN MANGOS

RESEARCH ON MIGRANT 
HOUSING
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