
EDITORIAL

MILTON BIOTECH 
DOES THE RESEARCHES ON 
TUNG CHAO
POINTING OUT 
‘CORDYCEPENE’; 
AN ACTING AGENT THAT 
CAN KILL CANCER CELL!  
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‘Cordyceps militaris’ as called ‘Tung Chao’ has 
been widely known for years either as the rare 
herb costing 2 – 3 million baht per kilogram, 

or as doping agent to supplement sexual performance, 
which frequently makes it sound like this is the herb 
of believing similar to rhinoceros horn, Deer Antler, 
tiger’s genital organ or bird’s nest that does not have 
actual nutrition or medicinal value, but people prefer 
taking them because they believe in them or because 
people in the old days said they were good. 
 Nevertheless, Milton Biotech Co., Ltd. has did the 
research on this for years starting from the ground 
up as culturing experiment, species propagation, 
species improvement, acting agent and nutrition value 
extraction until deriving ‘Golden Tung Chao’; the strong 
species that is suitable for producing as the actual 
acting supplementary food and can be proved with 
scientific and medical researches.  
 Definitely, to get to where it is today, the route has 
not been a bed of roses as Milton had to be struggled 
along until obtaining the quality Golden Tung Chao 
both in its lab and factory. This was such the most 
captivated research and development so here is the 
interview with Dr. Nonn Panitvong, Managing Director 
of Milton Biotech Co., Ltd. to find out how science and 
research shall actually create innovation as well as 
talk about the bright future of Tung Chao in term of 
Functional Ingredients that may turn into the hope of 
Thai food processing industry.

Miraculous Herb; Too Good To Be Passed On 
 Dr. Nonn Panitvong, Managing Director of Milton 
Biotech Co., Ltd. hinted about the background making 
the company to decide to do research and develop 
both species and acting agents in Tung Chao that 
the beginning derived from his father was allergic to 
food causing spreading rashes throughout his father’s 
body. However, Western medical treatment could not 
cure his father’s symptom, but after his father tried 
taking Tung Chao, the symptom started to get better 
and better, then he decided to seriously do the research 
and develop the Golden Tung Chao with scientific and 
medical processes.
 “A friend of my father by the time he studied in 
Kasetsart University also knew Dr. Uthai Jaronsi who 
knew Dr. Tawach Tapingkae; the pioneer of the Golden 
Tung Chao in Thailand lived in Chiang Mai. I went 

to meet with him for getting knowledge and some 
advices, then he gave Tung Chao for my father to 
take, and found out that the symptom of my father 
actually got better and better.”
 “Then, my father suggested me to pay attention to 
it by giving it a try whether this kind of herb could 
be established as business or not, and what the 
differences from the market were, while my previous 
body of knowledge in biology from graduate school 
encouraged me to try, and found out that it could be 
done, and it was not just the medicine of believing.”
 Besides Dr. Tawach, Miltion Biotech also has senior 
researcher as Dr. Nigel Hywel-Jones, who is the expert 
in taxonomy, genetic  research and development 
especially in his experiences for holding the office 
of the chief of natural Tung Chao research team for 
Bhutan’s government. 
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 Dr. Nonn said that after the project has been shaped 
up, he proposed the plan to Thailand’s Science Park, 
then the experimental lab had been established for the 
first time in the area of Science Park, experiment and 
development as well as adjust Tung Chao’s genetics 
until deriving the most suitable species. 
 With the reputation of Dr. Nigel, this gave privilege 
to Milton to get species from several places around 
the world including the species from America, 
China, Korea, Japan and Thailand. Then, Milton 
did all experiments and researches under several 
circumstance such as temperature, humidity, and 
light intensity in order to develop certain strain, strain 
cross breeding or even do the torture to it because 
naturally, Tung Chao cannot easily be cultured, and 
if Tung Chao is continually planted even longer, they 
will just get even weaker and weaker from older stem 
with lesser acting agent, which they will get weaker 
until reaching the point when they cannot grow as 
stem anymore, and what left shall be only tissue.      
 “When the living thing has special characteristic 
or certain acting agent, this means it needs to have 
it to survive, breed and live its life. That is why we 
have to do them in experimental lab since we need 
to experiment and torture them. And when the living 
thing needs to fight, they must add up its strength, 
but if we carefully nurse or spoil them too much, they 
shall be too lazy. No enemy or competitor, no strength. 
Therefore, we must do every possible way we could 
until we get the best strain out of it.” Dr. Nonn said 
about the nature of living thing.   

The Secret of Golden Tung Chao – 
the Secret of Functional Ingredient 
Cordycepene; the Acting Agent to 
Trace Cancer Cell 
 Dr. Nonn also said that the goal of Milton was to 
produce supplementary food referred by scientific 
research and under the best standard even though 
the first product of Golden Tung Chao was actually 
the Chinese medicine, but it was different from herbal 
rhinoceros, deer antler, tiger’s genital organ or bird’s 
nest that was just belief without supporting scientific 
research, while Tang Chao has several acting agents 
that can actually be proved, which the key agent is 
cordycepins. After extracting these agents, it founded 
that it could actually fight the cancer in experimental 
tube or cure several diseases in research rat and 
mice, which this did not include other beneficial 
compounds abundantly remaining in Tang Chao. This 
has derived the Functional Ingredients property, and 
with science as well as certified medical result, it made 
the company brave enough to make some investment 
because they believed that this was the selling point 
to create differences in the market.       
 “Generally, the work procedure of medicine after 
taking it is to add what the body is lack of or reduce 
the excess, but Tung Chao can efficiently balance the 
systems in human body, and add up the capability 
of blood for absorbing oxygen up to 20 – 30%. When 
human body takes up even more oxygen, several 
internal organs shall get even stronger.”
 “Cordycepines is very similar to DNA, but it is just 
an incomplete cells. In addition, cancer cell splits itself 
in abnormal speed. With this characteristic, it make 
cordycepines be capable of tracing cancer cell. After 
catching on cancer cell, cordycepines shall disable 
cancer cell that is caught up. This derives cancer 
is unable to expand, breed and add up in volume 
anymore, then cancer cell shall be dead.” Dr. Nonn 

told about the efficiency of acting agent in 
golden Tung Chao.
    Even though Tung Chao has the value in 

term of acting agent, but it should carefully 
be taken anyhow. Dr. Nonn gave the warning that 
Tung Chao is the hot characteristic medicine. If Tung 
Chao is taken without correct understanding, it may 
jeopardize the body. That is why Milton Biotech must 
have medical research and medical researcher Dr. 
Pattamawan Chimma, researcher from Siriraj Hospital 
by Mahidol University as the advisor for using, making 
formula as well as creating doses.
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 “For Tung Chao costing 1 – 2 million baht per 
kilogram, it comes from Tibet and Bhutan, which 
is getting lesser and lesser in volume every day 
deriving from the high demand of them causing many  
people try to pick them up, while Tung Chao can 
grow in the certain environment and people cannot  
breed them. That is why Tung Chao can easily be 
wiped out.”
 The other danger is the higher demand of market 
causing Tung Chao get even more expensive, which 
derives imitated products. Some sellers try to coat 
them with lead in order to add up weight when selling 
them so consumer may have accumulated heavy 
metal remaining in the body after taking them. In 
addition to Tung Chao being sold in store in the form 
of raw material, they do not indicate the time period 
for harvesting and location, and if comparing to its 
golden Tung Chao being cultured in closed format 
factory with strict safety control standard that can 
indicate the source, manufacturing date and has the 
certain acting agent, cordycepines, it shall ensure the 
safety with manufacturing and species development 
standard.
 Dr. Nonn shared basic knowledge that Tung Chao 
containing acting agent to benefit medical field has a 

few species as Snow Tung Chao; used to make cosmetic 
products, cicada hemp; can be eaten and used for 
beauty purpose, Tibet Tung Chao; is unable to breed, 
which must be picked up from natural environment. 
This can cause misunderstanding.
 The other species as called CS4 species in market 
exported from China and Hawaii to distribute around 
the world was founded that they do not contain 
cordycepines at all. In addition, CS4 Tung Chao widely 
sold in market contains Polysaccharide, which is the 
agent containing in every kind of mushroom so this 
is not considered as special characteristic. 

Research, Experiment, Torture, 
and Improve Until Getting Development 
 Dr. Nonn told about the nature of Tung Chao that it 
is one kind of fungi growing in the worm as it leaves 
spore in several places where it think that the worm 
shall pass by or eat them. Then, Tung Chao shall live 
inside the worm and wait for hibernation season 
that the worm will get weaker, then the germ shall 
take advantage of this situation to gradually grow up 
until the worm is dead, but Tung Chao still keeps on 
growing.
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 “Golden Tung Chao has an uncertain breeding as 
it can be breed through the tissue, spore or conidia, 
which we must do all experiment to find out the right 
thing, good food, good species, proper spore amount, 
temperature, light, air, time length, etc. Everything 
can be an impact factor.”
 “Therefore, the first phase problem we founded 
was that Tung Chao did not grow as stem after 
culturing. We faced big problems in 2 phases as the 
first phase was culturing stage when Tung Chao was 
just mycelium – white tissue in food base and that 
was all as Tung Chao did not grow up as stem so we 
needed to continually do some experiments, adjust 
factors as well as treating format to cause natural 
living process until it eventually grew up little by little 
as well as change culturing nutrients to get the best 
outcome.”
 “The second phase problem we founded was that 
after doing it in experimental lab until we thought 
we could culture it as stem, then we enlarged the 
culturing size as industrial level. Therefore, all 
processes requiring for culturing must completely be 
changed. Everything must be more and bigger. The 
first lot was totally failed. We could not even produce 
the nutrient used for culturing Tung Chao. It was just 
a huge waste.” Dr. Nonn told about the problems to 
face with smile.  
 One strength cannot be founded anywhere is 
the cleanliness and closed system factory as well 
as culturing house that has the same cleanliness 
standard as operation room throughout production 
process. Every standard is held in between food grade 
level and experimental lab level. Since the nutrients 
made to feed Tung Chao are the food that is so rich in 
term of nutrition, they are the most wanted by germ 
and bacteria remaining in the air. Therefore, if the 
factory is not under sterile condition, it will become 
the key factor to cause big mistake and unacceptable 
quality, which mainly derives from the weakness of 
Tung Chao itself.

The Strength is the Science
 Besides factory and experimental lab obtaining 
the same safety standard level as operation room as 
well as food grade level cleanliness standard in every 
step, Milton Biotech also has disinfection system with 
heat and high pressure, which offers sterile Tung 
Chao without adding more chemical to kill the germ, 
or using other mixtures causing the risk of leftover 

chemical. 
 “Technically, such high temperature can kill 
everything. However, it took us so long to do the 
research in order to calculate the nutrition value 
that shall lose during pasteurization stage, but we 
needed sterile condition without additional chemical. 
Therefore, everything must have at least food 
standard, and be processed in closed system.” 
 “Culturing Tung Chao is so sensitive. Some factories 
count on the mixture and prepare the nutrients for 
Tung Chao outside under non-sterile condition, which 
this shall contaminate Tung Chao’s nutrients or 
use rice cooker to prepare Tung Chao’s nutrients as 
this method is considered unspecific since it cannot 
accelerate the heat up to the point that can kill the 
germ or microbe. Therefore, it requires to add on 
chemical for killing germ or microbe such as Hydrogen 
Peroxide, which we are different and care for leftover 
chemical.” said Dr. Nonn.
 Over the past decade, Tung Chao has been widely 
talked about as supplementary food, doping medicine 
or elixir that is available in market in the form of Tung 
Chao stem, powder, tea or capsule. The question is 
how Milton Biotech is different from its competitors?
 Dr. Nonn immediately replied that the strength is 
the science, not just the medicine of believing.
 “We have made huge investment in research and 
development. Our products has safety and standard as 
well as supporting scientific and medical researches, 
which the result from investment in term of money, 
time and personnel is quite rewarding. At the moment, 
we have several format of products that are ready to 
go to the market.” Dr. Nonn affirmed. 
 There are two kinds of products released from 
factory as ‘instant edible Tung Chao stem’, which the 
directly growing stem will be selected for premium 
sale, while small and medium size stem will be selected 
for processing as ‘capsule’ with several recipes to 
match various group of consumers, for example, the 
group of elders with cholesterol, blood pressure, and 
diabetes problems, or the group of health nourishing 
that shall be mixed with Goji berries and Chinese 
jujubes, the group of middle age people who works 
hard, get tired or has dogsleep as well as the group 
of athletes who train a lot and needs to restore their 
strength.
 “Many people always think that Tung Chao is the 
doping medicine to supplement sexual performance. 
In fact, it is just the side-benefit because the actual 
characteristic of Tung Chao is to supplement the 
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 However, Dr. Nonn ended the interview session 
that he affirmed to continue doing the research and 
development in Biotech field because the strength 
of Milton Biotech is all about the research and 
development projects so the company wants to produce 
high quality supplementary food by using scientific 
and medical research principles.
 “Golden Tung Chao actually has acting agent as 
cordycepins that can benefit human body, but it shall 
whether have even more benefit or not, if we have 
strong body and good brain. Now, we are looking 
forward to the brain and memory.” ended Dr. Nonn. 
 Obviously, the idea of Milton Biotech that has the 
key with science has made Dr. Nonn highly believe 
that his products shall respond to the demand of 
supplementary food market especially in the era when 
consumers want quality and standard confidence, 
which Milton’s Tung Chao shall definitely be the right 
answer for that. 
 And the other issue to keep an eye on is that the 
golden Tung Chao with acting agent, cordycepins 
considered as Functional Ingredients according to 
the national strategy that wants to push forward 
Bioeconomy shall become the hope of Thai economy 
and food industry in the future as well as the great 
case study.
 No more ignorance and No more risk taking, now 
it is time for science to offer safety to users.

oxygen absorbing efficiency of erythrocyte. Therefore, 
when the body gets stronger with better balance, such 
person shall have a sound sleep, and when the body 
has enough rest and quality, sexual performance shall 
eventually get better all along.” Dr. Nonn scientifically 
described the characteristic of Tung Chao.
 What so interesting is that Tung Chao 
cultured at Milton Biotech is so rich with 
nutrients.
 “Tung Chao wants to grow up so they 
need to take up good beneficial nutrients, 
which such obligating process had initiated 
another raw material considered as the valuable 
side-benefit that is so rich with proper nutrients.” Dr. 
Nonn seriously pointed out example of products that 
received from the research.

Next Station... 
Brain Nourishing Supplementary Food
 With product’s strength that can scientifically be 
proved as well as investment on research projects for 
a long time, it makes believe that Milton Biotech has 
much body of knowledge and experiences among the 
top of the world.  
 “If it is not because of science, we shall not be 
different from the market. We need to be sure with our 
products, otherwise we dare not to sell to the market. 
We have prestige and honor so we do not absolutely 
want to risk them for that.”
 With all strengths Milton Biotech have over its 
competitors, it shall easily promote the company as the 
market leader both domestically and internationally. 
Dr. Nonn said that the company has divided the 
customers into 3 groups as the first one is the 
group that has already used Tung Chao. This market 
group is quite simple because customers has already 
remembered good thing about the product, however, 
what the company has to do is to add up some 
information that the Golden Tung Chao of Milton is 
based on science and obtains the premium standard, 
the second group is the people who may know, and 
hear about the product, and the third group is the 
people who has never known the product, which 
requires the company to work a little bit harder 
for giving and exchanging much knowledge and 
information to this group. In addition, Dr. Pattamawan 
has started writing the book about the Golden Tung 
Chao to share the knowledge and correct some 
misunderstandings toward Tung Chao.   
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