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While there are studies on the impact of haze on human well-being, its effect 
on other species and ecosystems is rarely explored.

A study led by Associate Professor Antonia Monteiro from the Department 
of Biological Sciences at the National University of Singapore’s Faculty of 
Science has revealed that toxic chemicals in haze can affect the survival 
and development of butterflies, said the university.

Insects are very sensitive to changes in air quality because air reaches 
their inner cells directly through valve-like openings known as spiracles on 
the sides of their bodies. The diffusion of gases then takes place close to 
each cell via very fine tracheal tubes that transport the air from the spiracles 
to the inside of the body. In humans, the air first diffuses into the blood 
system in the lungs before reaching cells.

The researchers discovered that when the caterpillars of the Squinting 
Bush  Brown  Butterfly  (Bicyclus  anynana)  were  exposed  to  artificially  
generated smoke from burning incense coils, a large proportion did not survive 
to adulthood. Those that did survive took longer to reach adulthood, and 
were smaller. A smaller size usually leads to lower egg production.

These findings provide insight into the adverse effects of haze smoke on 
insects, said NUS. As butterflies are easy to identify and monitor, they could 
be used as bioindicators of the health of an ecosystem for better haze 
management, the researchers believe.

Here, the image above shows a caterpillar of the Squinting Bush Brown 
Butterfly and the image on the right is  a magnified view of its spiracle 
openings. PHOTOS: NATIONAL UNIVERSITY OF SINGAPORE 

1. Asam gelugor 
(Garcinia atroviridis)
Native to the region, the asam gelu-
gor  (garcinia  atroviridis)  is  a  tall  
tree able to grow up to 27m. Young 
leaves flush red and are eaten as 
ulam (salad) in Malaysia. The flow-
ers are large and showy with bright 
crimson petals. The tree is widely 
cultivated for its fruit which is or-
ange-yellow when ripe and shaped 
like a  pumpkin.  The fruit  can be 
used fresh or sun-dried, cooked to 
impart bright tart flavours to rel-
ishes, stews and curries. Due to its 
acidic nature, it can sometimes be 
used as an alternative to tamarind 
in recipes.

2. Island lychee 
(Pometia pinnata) 
The  island  lychee  (pometia  pin-
nata) is native to Singapore, but can 
also be found across a  wide geo-
graphical range from Sri Lanka and 
Southern China to the Western Pa-
cific. It can grow up to 50m tall with 
spreading buttress roots reaching 
up to 5m in height. Its ornamental 
young leaves flush in an attractive 
red colour. Flowers are small and 
white to green-yellow, forming in 
bunches. The oval fruit is a deep pur-
ple colour when ripe. Cracking the 
outer  shell  reveals  a  translucent,  
juicy flesh that is sweet when eaten 
fresh, and a single hard, dark brown 

seed at the centre. The taste and tex-
ture of the fruit resembles that of 
longan (Dimorcarpus longan).

3. Noni 
(Morinda citrifolia) 
The noni  (morinda  citrifolia)  is  
found throughout the tropics and 
can grow in a wide range of environ-
ments.  It  grows into a small tree, 
reaching 10m in height. Flowers are 
small  and  white.  The  fruit  is  egg  
shaped, white to pale green and soft 
when ripe.  Noni  is  used  in  tradi-
tional medicine and as a famine food 
in Polynesian cultures. The fruit con-
tains many small seeds and the flesh 
tastes bitter when eaten fresh but 
can be blended into juices. Overripe 
fruit is said to taste like very sharp 
cheese or even vomit.  Despite its  
off-putting taste and smell, the com-
mercial popularity of noni has risen 
in recent years due to its purported 
health  benefits,  the  majority  of  
which still require further study.

4. Rukam masam 
(Flacourtia inermis) 
The rukam masam (flacourtia iner-
mis) is a fruit tree that can grow up 
to 15m tall and is found naturally 
across  eastern  Indonesia.  It  pro-
duces bright orange-red flushes of 
young  leaves  and  the  cherry-like  
fruit are a bright shiny red when 
ripe. These look very attractive and 

festive hanging in bunches on the 
tree. The ripe fruit has whitish flesh 
tinged with pink containing a few 
hard seeds. It has a strong sour and 
astringent taste  when eaten raw,  
but  can  be  more  palatable  when  
cooked to become jams, syrups and 
jellies. It can also be cooked with 
kundang  (bouea  macrophylla)  to  
make a chutney.

5. Belinjau 
(Gnetum gnemon) 
The belinjau (gnetum gnemon) is a 
critically  endangered  species  na-
tive to Singapore. This tree has a pe-
culiar botanical feature; it produces 
male and female cones instead of 
flowers. The fruit are oval and ripen 
from green to yellow to orange to 
red. The young leaves and flower-
ing shoots are edible when cooked, 
but the seeds are the most nutri-
tious. They are pounded into flat  
slices,  deep  fried  and  eaten  as  a  
snack  called  emping  or  belinjau  
crackers. Emping has a slightly bit-
ter taste and goes well  with dips 
made from spicy belacan (shrimp 
paste). Emping industries exist in 
Indonesia to feed the appetite for 
this snack in the region. Tradition-
ally, smoking of the belinjau wood 
can help to relieve the itch from the 
Anopheles mosquito which is com-
mon in more rural and natural envi-
ronments.

NOBEL 
PRIZE IN 
CHEMISTRY 
2016: 
PROFESSOR 
BEN FERINGA 

The way mol-
ecules  move  
is normally governed by chance. 
But in 1999, Professor Ben
Feringa created the first molecu-
lar motor, which could be made 
to spin in only one direction and 
is used to direct molecular ma-
chines’ movement. Based on this 
concept,  he  created  molecule-
sized cars that can scoot along a 
surface,  and  artificial  muscles  
that flex in response to ultravio-
let light. 

This opened up new possibili-
ties in chemistry and nanotech-
nology, earning him the Nobel 
Prize in Chemistry in 2016 along-
side two other scientists.

MILLENNIUM 
TECHNOL-
OGY PRIZE 
2018: 
PROFESSOR 
TUOMO 
SUNTOLA 

Semiconduc-
tors lie at the 
heart of modern electronics, and 
are found in solar cells, computer 
chips,  batteries and lasers.  But 
semiconductors  would  not  be  
possible without Professor
Tuomo Suntola’s invention.

In  1974,  he  invented  a  tech-
nique for developing ultra-thin 
films that measure only a few mil-
lionths  of  a  millimetre  on  any  
kind of surface. These films in-
clude 3D ones that enable highly 
efficient  and  tiny  semiconduc-
tors to be made. 

For helping to make our lives 
“with high-efficiency smart-
phone, computers and social me-
dia  possible”,  Prof  Suntola  re-
ceived the biennial Millennium 
Technology Prize last year, one 
of the biggest technology awards 

in the world.
TURING 
AWARD 2012: 
PROFESSOR 
SILVIO 
MICALI 
In  the  early  
1980s,  Silvio  
Micali  and  a  
fellow computer science student 
Shafi Goldwasser found the an-
swer to a seemingly trivial ques-
tion – how can we play poker se-
curely over the phone? 

They developed a method to 
fix the larger problem of how to 
safely receive and exchange in-
formation  –  encrypting  single  
bits of data by creating a public-
key encryption scheme. This rev-
olutionised the field of cryptogra-
phy. For their contributions, pro-
fessors  Micali  and  Goldwasser  
were awarded the Turing Award 
in 2012 – the highest accolade 
given to computer scientists.

Cheryl Teh

PHOTOS: ANG WEE FOONG, JESSICA TEO, 
NPARKS FLORA&FAUNA WEB 
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The Global Young Scientists Sum-
mit kicks off in Singapore tomor-
row  with  more  than  200  re-
searchers gathering to discuss the 
latest  breakthroughs  in  science  
and technology.

The summit will focus on the lat-
est advances in science and tech-
nology, and how research can de-
velop solutions to address major 
global challenges.

The  young  scientists,  aged  35  
and below, hail from 23 countries.

At the summit,  they will  have 
the opportunity to be mentored by 
Nobel  laureates  and  other  emi-
nent researchers in disciplines in-
cluding chemistry,  physics,  biol-
ogy, mathematics,  computer sci-
ence and engineering.

Apart from getting up close with 
their heroes, the young researchers 
will get to discuss with them more 
personal topics, and ask questions 
about their experiences, as well as 
get advice on career opportunities 

in their fields.
There is a line-up of 16 speakers 

at the summit – including recipi-
ents  of  the  Nobel  Prize,  Fields  
Medal,  Millennium Technology
Prize and Turing Award – who will 
be giving presentations.

They will give lectures on topics 

such as “Mathematics: Science or 
Art?”, “A Wonderful Life in Sci-
ence”,  and  “Basic  Scientific  Re-
search and the Quantity of Life”.

They  will  chair  panel  discus-
sions on topics such as the future 
of medicine and healthcare, and 
the human side of science. They 
will  also  offer  insights  into  key  
trends and discoveries in scienti-
fic research and technology.

Participants will get to visit uni-
versities, research institutions and 
public agencies to find out how sci-
ence and technology solutions are 
developed in  Singapore to  meet  
the nation’s needs.

To engage the layman in scien-
tific research, some lectures and 
panel discussions at  the summit 
will be open to the public. These 
events  will  be  held  at  Nanyang  
Technological University, National 
University of Singapore, Singapore 
Management University, Singa-
pore University of Technology and 
Design, Victoria Junior College and 
National Library Building.

The seventh edition of the sum-
mit, organised by the National Re-
search Foundation Singapore, will 
end next Friday.

tienli@sph.com.sg
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Two research centres have been set 
up to look into designing privacy 
technologies that can protect data 
throughout its life cycle and sepa-
rately, provide businesses with off-
the-shelf  solutions  to  keep  their  
data private. 

The centres, at the National Uni-
versity  of  Singapore  (NUS)  and  
Nanyang Technological University 
(NTU), have been given $22 million 
in total. Their mandate: to keep pri-
vate data private in the era of the 
Smart Nation.  Both centres were  
set  up  by  the  National  Research  
Foundation Singapore.

The  Strategic  Centre  for  Re-
search in Privacy-Preserving Tech-
nologies  and  Systems (SCRIPTS),  
based at NTU, will be led by Profes-
sor  Lam  Kwok  Yan,  programme  
chair (secure community) at NTU 
Graduate College.

The NUS Centre for Research in 
Privacy  Technologies  (N-CRiPT)  
will  be  affiliated  with  the  NUS  

Smart Systems Institute. The cen-
tre will be led by Professor Mohan 
Kankanhalli,  dean  of  the  NUS
School of Computing. 

N-CRiPT will work on preventing 
privacy leaks and coming up with 
solutions to protect data through-
out its life cycle – from when it is 
created, to the point of its collec-
tion and curation, and all the way to 
its analysis and archiving.

“Privacy has been pushed to the 
forefront,  especially  with  the  re-
cent cases of the SingHealth data 
breach, and the case of Cambridge 
Analytica,  which  affected  people  
worldwide. There are two issues to 
be addressed here – security and 
privacy,” said Prof Kankanhalli. 

In the Cambridge Analytica case, 
the firm was accused of taking the 
personal information of millions of 
Facebook  users  without  permis-
sion to influence the United States 
election in 2016.

Prof Kankanhalli said his team of 
16  researchers  is  working  to  de-
velop  cutting-edge  technology  to  
prevent breaches. 

“There is no magic wand that can 
solve all  cyber-security problems. 
For different kinds of data, and the 
different adversaries working to ob-
tain information of varying value, 
some solutions  are  already  avail-

able, and some are not.” 
For instance,  technology devel-

oped by N-CRiPT might one day be 
used  by  health  agencies  and  re-
searchers to analyse medical data 
from clinics, or to study travel pat-

terns obtained from transport and 
telecom companies without com-
promising an individual’s privacy. 

Meanwhile, NTU’s  SCRIPTS will  
provide  businesses  with  off-the-
shelf  solutions  for  privacy  and

computing. 
It will collaborate with Singapore 

cyber-security company i-Sprint In-
novations to develop an e-logistics 
solution that will prevent counter-
feiting, while ensuring commercial 
information remains private. 

The centre said this solution can 
be used for fast moving consumer 
goods,  pharmaceutical  and  health 
products, luxury products, food sup-
plies and more. 

A large amount of data is needed 
to develop more accurate analysis 
and insights. Prof Lam said SCRIPTS 
will develop ways for data to be col-
lected and still protect the identity 
of individuals,  thus ensuring their 
privacy.

“We at SCRIPTS will leverage on 
NTU’ multidisciplinary research ex-
pertise in the areas of AI, data sci-
ence, mathematics and cryptogra-
phy, to investigate how we can solve 
privacy-preserving  problems,”  he  
added.

“This tech, when developed, will 
enable the sharing of data without 
compromising privacy, thus allow-
ing a bigger data set to be available, 
from hospitals, financial institutions 
and other businesses.”

tienli@sph.com.sg

In  Singapore,  do  not  pluck  
fruit,  or  keep  any  that  have  
fallen in parks, nature reserves 
and  along  roads  in  NParks-
managed areas. Collecting,
plucking and keeping of fruit 
are not  permitted under  the 
Parks and Trees Act. Animals 
feed on these fruit and plants 
also depend on animals to dis-
perse their seeds. Some plants 
have evolved a thick layer to 
protect the seeds while other 
plants have toxic chemicals in 
their fruit. 

They will discuss latest breakthroughs, get 
opportunity to interact with Nobel laureates

Professor Lam 
Kwok Yan (in 
dark blue), 
senior research 
engineer 
Dr Victor Chu 
(seated), and 
Associate 
Professor Wang 
Huaxiong from 
Nanyang 
Technological 
University, 
discussing 
strategies for 
cyber-security 
solutions. 
PHOTO: NANYANG 
TECHNOLOGICAL 
UNIVERSITY 

2 3 4 Illegal to pluck 
or collect fruit

1

Customs officers in China seized a cannonball tree fruit – 
which they said could potentially explode – from a traveller 
who was returning from Singapore earlier this month. 
The fruit is among several edible but relatively unknown 
oddities found here. Mr Ng Cheow Kheng, group director 
of Horticulture and Community Gardening at the 
National Parks Board, highlights some others.

Young scientists 
pow wow in S’pore

Award-winning speakers at the summit 

Two centres will design privacy tech to keep 
data safe, provide businesses with solutions

Beautiful Science

‘FORBIDDEN’ FRUIT
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Apart from getting up 
close with their heroes, 
the young researchers will 
get to discuss with them 
more personal topics, and 
ask questions about their 
experiences, as well as 
get advice on career 
opportunities in their 
fields. 
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