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Bhutan, a kingdom as big as Switzerland,
born on the foothills of the Himalayas between
two giants, India and China, harbours many
treasures, some of them hidden, others for all
to see.

Among the lat ter: the Three  Jewels of
Buddhism ?, the Gross National Happiness, and
an unusual way of brewing the traditional
Bhutanese beer called chang. The combination
of religion, economics and a fermented drink
may seem incongruous, even disconcerting. So
let us take a  closer look.

When Chinainvaded T  ibetin 195 9, Bhutan Map 1:Bhutan in Asia
became with India the land of welcome for
Mahayana Buddhism in its Tibetan version. Since the ninth century, Tibet and
Bhutan have shared a common political and religious history, both

complementary and  conflictual 2. Buddhism is the official Bhutan ese religion.

Gross National Happiness  (G.N.H.) isaconcept createdi nBhutanto define
national indicators on the following four axis: 1) Sustainable/fair development
2) Environmental protection 3) Promotion of culture 4) Good governance 3,

Fig. 1: Left : chortens (stupas) atDochula . Centre : schoolgirls and boys. Right : Bhutanese phab (beer -ferment
cake s) dried above a fireplace

! These Three Jewels (Skr. Triratna ) are the Buddha, the Dharma and the Sangha.
Respectively ,theyare the fact thata human being such as Siddhbrt hame Gaut ama
enlightened  (Buddha) , the Buddha's Teachings (Dharma) that give a Middle Path to
ensureone'sliberation from t he t or ment andlast ly tha husnnrcanmunity
of monks and nuns _ (Sangha) which gathered and organi sed around these teachings.

2 Karma Phuntsho (2013), The History of Bhutan ; Michael Aris (2005), The Raven
Crown: The Origins of ~ Buddhist Monarchy in Bhutan ; Michael Aris (1979), Bhutan: The
Early History of a Himalayan Kingdom ; en.wikipedia.org/wiki/History_of Bhutan

3 The GNH (Gross National Happiness Index) rethinks the GDP (Gross National Product)
which only measures the production/consumption of material objects, reduces the

economy to the monetary value of goods, and precludes human development and well -
being.
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The Bhutanese produce their beer in rural villages in the heart of small
fields of cereals and rice , and drink it in their homes. They have been doing so
for centuries. I'n Bhutan where br eBhutangesei s kept
people have developed skills inherited fr om the ir ancestors and neighbours in
the Himalayas. The only requisites for brewing beer are specific plants to
produce the ferments, besides cereals, water, wood for heating and containers.
In addition, an expertise transmitted from mother to daughter is needed to
master the delicate making of the beer ferments indispensable for the brewing
of the domestic beer of Bhutan known as chang “.

The technique involved in the making of beer
ferments (or beer starter) is a real technological
treasure. The Bhutanese woman brewer (better
named a brewster) does not use yeast, industrial
malt, hops, food additives n or chemicals - only plants
from her mountain and forest environment (flowers,
leaves, bark and dried roots) and grown cereals
(barley, wheat, buckwheat, finger millet, rice and
maize). The whole secret lies in the composition and
making of the ferments de  scribed below. A treasure
related to a biotechnology using the vegetal resources
of the country. Cultivating microscopic fungi with
amazing powers implies a more complex know -how
than can be imagine d.

Fig. 2: phab (beer -ferment dried
cakes)

Chang beer is also a cultural treasure in Bhutan.
Beer p lays a social role in all countries of the world.
Friendship and anniversary parties are celebrated
around a glass of beer, thus releasing tensions.
Industrial beer does the trick in many countries :
whereas in Bhutan domestic beer brewed in farms or
in lar ge rural residences cannot travel or be bottled.

Fig. 3:family meal and chang -beer

being dr unk by adults

It is a result of local production by and for a
family or for a meeting with a few dozen people,
brewed with local cereals and fermented with wild
plants (ferments). Its taste and aromas change
according to the season, the cereals available, the
weather and the e  xpertise of the brewers. This is the
opposite of a bottled, standardized industrial beer,

dedicated to trade and mass production. Chang is a
treasure at risk because its future rests on that of the o _ ‘

. . . . Fig. 4:acommunal feast with ara
village communities. Their extended family structure (distilled chang) drinking
andt heir mode of agricultural production are suffer ing

4 Chang is a cousin of the Tibetan word chhang , the name of the Tibetan barley beer.
Only barley can grow above 4000m in Tibet. In Bhutan, the diversity of cereals and
other sources of starch (yam, taro) is large . The Bhutanese chang is a diversiform beer,
like the microscopic mushrooms that make up the beer ferments (beer starter)
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under the blows of globalisation and the forced modernis ation of this small
country °.

Ultimately, chang is a religious treasure.
Fermented drinks are alien to the Buddhist practice
of lamas, monks and nuns. However, Tantric
Buddhism accepts offerings of alcohol from the
laity (see Drukpa Kunley 6 s worship at the
monastery of Chimi Lhakhang ). The Bé6n rites,
domestic offerings and collective festivals also have
a key role inrelation to chang beerand ara distilled
alcohol .

Fig. 5:religious offering of chang -beer

Replac ement on the domestic altar ~ of the cup
of beer brewed at home by a bottle of industrial
beer or alcohol purchased in a sto re threatens the
deep meaning of the religious offering. Buddhist
devotion implies that an offering should come from
one's own effort and work, being the result from a
personal project as opposed to a factory -made
product bought in a commercial store . An e ven
more radical transformation takes place on a
religious altar when a beverage made with the A= 5
natural fruits of the earth is replaced by sodas Fig. 6: religious offering of soda &
made with chemicals. As a result of this kind of t?gé?ﬁfni2|d§§$§:12§§r i”SteathLg Ceer
rapid cultural evolution, it is the gestures and
devotional obj ects associated with the  Buddhist rituals which first lose their
primitive religious significance for those who practice them, for example if the
chang or the ara are superseded by industrial spirits . Soon after wards , the
words and prayers  themselves are slowly emptied of their original meaning for
those who recite them

These are three  main reasons, among others, for preserv ing the
"Bhutanese -style of beer brewing", a unique tradition and expertise going far
beyond folklore or tourist ic oddity .

5 Since 2010, the industrial beers "made in Bhutan" are described as authentic
Bhutanese beers, whereas the traditional chang beer is a curiosity of the past, a kind of

folk -lore. The f oreigner recognized as specialists of Bhutan are not doing themselves
better when they ignore or despise this traditional Bhutanese beer . The traditional  chang
beer and the ara alcohol (distiled chang) are banned for sale since 1983. However,
Bhutan imports massively industrial beers and spiri ts from around the world , mainly
from India , instead of favour their homemade beverages and craft beers
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Map of traditional beers in Bhutan
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Map 2: the traditional chang -beers and their starchy sources , according to the ecological areas in Bhutan
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Bhutanese brewing is part of the great Asian tradition of amylolytic ferments 6,
This method of brewing beer has been practiced for two or three millennia over a
wide area covering China, Japan, South -East Asia, Central Asia, northern India,
and of course the Himalayan arc (Tibet, Arunachala Pradesh, Bhutan, Sikkim,
Nepal, Ladakh). Refer to 8 6 Brewing methods in the Himalayan regions

This method of brewing follows the path that Beer -Studies has named « Path
n°®3, amylolytic fungi cultivation ». We use the term "ferment" rather than "yeast"
when referring to this technique, as t he latter does not account for the co mplex
composition of mushrooms grown with the ferments which are not limited to
yeasts . Some fungi metabolism can also trigger an alcoholic fermentation 7.

The principle is basic. Plants host W
filamentous fungi which grow on flowers,
fruits, leaves, roots or barks , at certain

seasons of the year.  Among them are yeasts,
and also fungi especially those able to
hydroly se starch from cereals, in other words
ableto convertthe raw starch into fermentable
sugars. In the plant world, these fungi help
plants to feed in symbiosis with them, by
hydrolysing , for example, the macromolecules 1 d
of carbohydrates.  The presence in the wild of Fig. 7: another kind of beer -ferment
these mushrooms is a blessing for the (murcha ) from Nepal
Bhutanese brewsters  (female brewers) . Besides, they know the secret of these
mushrooms. They know how to cultivate them on a substrate of cooked and wet
grains formed into lumps , mixed with plants carrying microscopic fungi and other
ingredients. In Bhutan, there is no point in germinating barley or whe at to make
maltand to brew beer. These remarkable mushrooms themselves transform starch

6 An amylolytic ferment converts cooked starch into fermentable sugar s by the action of
enzymes called am ylases. They cut the starch macromolecules, long branched chains of
several hundred or even thousands of glucosides , into single sugars (glucose) which yeasts
can assimilate and transform into ethanol and CO 2.
7In 1977, John Ardussi had already made this pertinent remark about the nature of the
Tibetan beer ferments, cousins of Bhutanese ferments, and understood the link between
Tibetan - Bhutanese and Japanese brewing methods (sake brewing): « Tibetan beer starter,
like th at for sake, contains not only yeast but also mold spores (Aspergillus oryzae),
chemically essential for fermentation. This fact was confirmed by clinical analysis
performed for me on a sample of phabs (graciously supplied by Dr. Melvyn Goldstein), by
Dr. Howard Douglas of the University of Washington School of Medicine. The usual
translations of phabs and chang -rtsi as 'yeast' must therefore be rejected . Phabs is stirred
into the cooled barley, which is then kept warm for several days while it ferments as a kind
of damp mash (glum). It is then infused with water (bsings) in a large pot, where it absorbs
the alcohol, thereby becoming 'strengthened into beer' (chang du ngar) . » (Ardussi, 1977
note 23 p. 119, underlined by myself).
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into sugars thanks to the powerful enzymes (amylases , amyl glucosidases )

produced by their metabolism. Wh ile the European brewer has to trigger barley to
germinate in order for the grain embryo  to converts the starch into sugar, the
Bhutanese brewster uses those mushrooms to do the same job, without any prior

grain germination.

This Bhutanese brewing method, and more generally the Asian method , has
obvious benefits ¢ ompared to the European method of malting

First advantage : it is suitable for all sources of starch, including cereals that
can no longer sprout like husked rice, cereals whose germination is poorly
controlled (millet, buckwheat), and starchy tubers such as yams or taros 2. This
advantage is exploited because the Bhutan agricultural landscape is very
diversified, as itis a mountainous country that stretches from low plains in the
south (500m to 1200m) to the high valleys bordering Tibet (4000 m and more).
Red or white rice and millet are cultivated at low altitudes (Paro, Tsirang, Dagana,
Zhemgang), unlike barley, wheat and buckwheat sown on higher spots (Haa,
Punakha, Bumthang). The farms in the eastern  dry valleys grow maize and millet
(Trashigang, Samdrup). The Drunaghu is a list of nine plants which are the
traditional food base of Bhutan: paddy rice, maize, wheat, barley, buckwheat,
millet, amaranth, bean and mustard.

Fig. 8: Top -left to bottom -right:  six food plants amon g the nine ones of the Drunaghu list : millet, rice, barley,
amaranth, maize, mustard

8 The European brewer has to settle for two cereals to brew his beers, especially barley
whose germination is well mastered, and wheat. The other sources of starch (mainly maize

and rice) are used as crushed raw grains added during the soaking phase and converted

into sugars by the amylases from the barley malt.
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Second advantage: once the making of the ferments is mastered , the y are
preserved in dry state for several years without losing their amylolytic powers.
This brings the fermentsinto  a local trade . One can easily buy patties or dumplings
of ferments at villages or cities markets to brew a Bhutanese beer

The tradition of brewing beer in rural areas result from these two advantages
combined. Depending on the season, the region and the land, the Bhutanese
brewer may equally ferment rice, corn, buckwheat, barley, wheat, and even yams
or taros in eastern Bhutan, often blending a mixture of the grains according their
availabilities. Hence, the taste of the beer fluctuates from one brew to another,
from one moment in the year to another.

Fig. 9: Left : phab from Bhutan . Centre &right : beer -ferment sold in a market at Punak ha coming from the

Sarpang district or city (southern  Bhutan ese border with India .See Map 1)

The gener al pattern of Bhutanese beer brewing is as follows

+ Making ferments (Cf. Schema 1):
0 Collecting the wild plants bearing mushrooms in the right season
o Drying flowers, leaves and bark before grinding them down to powder
0o Making ferments in the form of pellets or small pancakes with these
powders + wheat -barley flour + residues of cereals (bran, straw) +
water. Maturation between two layers of Himalayan pine need les.

+ Brewing beer and fermentation  (Cf. Schema 2):
0 Soaking and heat ing some measures of grains  in water (= mash)
o Cooling that mash in open air
o Sprinkl ing the beer ferments onto the mash and mix them thoroughly
o Amylolys is + fermentation of the grains -ferment blend in a closed
bucket (several days to several weeks ).

+ Dilution of the fermented mash and f_iltration of the chang beer:

0 Putthe fermented mash inapot .
Pouring in an equ al volume of fresh water
Strain ing with a wicker tube and drink the liquid, this is the chang beer.
Adding water again and  strain to drink a second time (bangchang ).
Eventual third dilution of the fermented mash.

o O O O
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The ferments host amylolytic filamentous fungi belonging to the genera
Aspergillus , Mucor, Rhizopus, Monascus, Amylomyces , Penicilium , wild yeasts
(Saccharomyces , Candida, Kluveromyces , Pichia, € and lactic bacteria
(Leuconostoc , Lactobacillus , Streptococcus , €). In Bhutan, ferment cakes are
called phab or phow in Dzongkha dialect (western -central Bhutan ), and pham in
Tshangla kha dialect (eastern Bhutan)

Gathering of plants in forest and mountains

Drying

\ 4
Leaves Flowers

Grinding

v
Powder of dried plants - »  Stockpile
Cooked grains $
— |
i «— Water to moisten
Flour (wheat or rice) - 5 Fresh balls
«— Bran, straw
Old ferment —
—>

Enclose the balls in a vessel between two layers
of pine spines

Starch Hydrolysis + early alcoholic
fermentation

\ 4

Fresh phab

Dry in the sun

v

Dry phab . Stock of beer
ferments

Schema 1:the making of beer ferment
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The brewsters pick various kinds of wild plants called yangrim (yangrem ).
Once a year or every two years , they roam through forests and across mountains
to harvest these plants that will be dried and stored in pots or sacks. They are
called chongyangrim , ruyangrim and bainang yangrim intshangla dialect. = Chong
yangrim and bainang yangrim are flowers, while ru yangrim is a climbing plant
also knownas phamru . The brewer uses the leaves of chong yangrim and bainang
yangrim , along with the bark of ru yangrim . This applies to central and eastern
Bhutan. In western and southern areas, other wild plants are used, as climate and
biosphere differ strongly .

Identifying these plants is a difficult task. Local names vary from region to
region , also according to the different Bhutanese languages. In addition, Bhutan's
borders with Assam, Sikkim, Tibet and Arunachal Pradesh have enabled centuries -
old exchanges of knowledge, plants and people, including with Nepal. Throughout
this vast geographical and human aggregate , we find common brewery techniques,
shared wild plants and similar ways of making beer ferments.

After collecting the wild plants, the
leaves, flowers, and barks are dried and finely
cut. They are then ground into powder which
is preserved until the time of making
pancakes to ferment. This technique makes it
possible to keep the precious dried plants in
stock without needing to search and collect
t he @ magi cintpelmountais @ach time
the brew ster needs new raw materials before
fermentation

Fig. 10 : powdered beer -ferment from Nepal

The short table below, centred on Bhutan, shows the correspondence
between local name and botanical nome nclature. It is by no means exhaustive and
requires confirmation from botanists specialising in Bhutanese flora
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Local name Scientific name , ecosystem Used
Leucosceptrum canum Flowers
Dry open waste areas, forest Leaves
chong  yangrim in m-argins, valley stream sides, in the
Tshangla Himalayas . Abyndapt black -brown
nectar.  Flowering in November -
March .
Altitude s of 1000 -2600m
Flowers
. . . . L Leaves
bainang yangrim  in | Eupatorium mairei
Tshangla Herbaceous areas .
banmara in  Sikkim | Altitude s of 1500 -2300m
(India)

Leaves
ru yangrim in | Polygala arillata Bark
Tshangla Flowering in March -May .
marcha in Népali Altitude s of 1500 -2700m
Yellow Milkwort

Eupatorium chinense IYoung
eaves
Open and  deforested _areas at and
marcha in Népall altitudes of ?OOO -2600m_|n Nepal. | flowers
http://tropical.theferns.info/viewtropi
cal.php?id=Eupatorium+chinense
Buddleja asiatica Loureiro Dried
_ Forest bush and open spaces. leaves
kai -sengma Or | Altitudes of 800 -2500m. Large bloom | grinded
hoshom in Dzongkha of local names . into
Shemgang district, | http://tropical.theferns.info/viewtropical.php| powder
southern Bhutan id=Buddlejatasiatica
Ref. S. Nakao & K. Nishioka, Flowel
of Bhutan (1984), pp. 12021
Hedyotis sp. (Rubiaceae) Leaves

Little shrub. A ltitudes of 800 -1500
m. No less than 500 species in the

world, some of them wused as
kaga - nyumpa in | medicinal plants.
Dzongkha http://tropical.theferns.info/query.php?full=F
edyotist
Ref. S. Nakao & K. Nishioka, Flowel
of Bhutan (184), pp. 126121
Roots
marcha in  Nepali
thamik in Lepcha Plumbago zeylanica.L
khesung in Limbu 9 y ' +
+
sweto -chitu in Lepcha *
vimsen athe in . . Leaves
Limbu P Buddleja asiatica

Fig. 11 : Bhutanese plants
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The manufacture of ferments ( bae) proper :

The dried plant powder is moistened with lukewarm
water and kneaded with wheat flour, barley, rice or
maize (depending on the region and season), straw and
bran (same as for wheat, barley, rice or maize ), and
possibly a little dried yeast ( abi) from an old brew. The
moist patties or dumplings, mo ulded in the palm of the
hand, are then covered with a little wheat flour ( ka) or
rice depending on the region.

Fig. 12 :Bhutanese h  ousewife and
brewer making beer ferment

Video: making of beer -ferments in Bhutan (on Beer -Studies )

4},,» =<<._ Bowlfor kneading\

-

Old phab + the new phab

Fig. 13 : Bhutanese housewife maki ng beer ferment with captions. See video for details (link above )
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They are then placed in a large pot or bucket
between two layers of Himalayan pine needles °. The pot
covered with a clean cloth is kept in the house for about
15 to 20 days. The time depends mainly on the
temperature and dampness (monsoon season or hot),
as well as the quality of the ingredients. The brewer
smells the pot at regular intervals. If a characteristic
smell of alcohol is detected, the brewer turns the cakes
over and pushes in her finger or leaves one or two
marks to identify the flipped side. The brewers who sell
their ferments have their own signs.

Once flipped, the cakes remain between the two Fig. 14 : bucket with fresh cak es
. between 2  layers of pine needles,

layers of pine  needles a week longer, for 15 to 20 days waiting for fungi growth
altogether. If fungi do not grow fast enough the pot
goes to a warmer place or the cakes are rehydrated.
Mushrooms and yeast must simultaneously trigger the
transformation of the flour into sugar and the alcoholic
fermentation of the sugars. This indicates that the
ferment is active, "alive". At the same time, it is
necessary to avoid lactic or acetic acid fermentations
which may be detected with a good sense of smell. The
brew ster applies an indispensable procedure during this
crucial step as the control and cultivat ion of
microorganisms is not a simple matter

Fig. 15:fresh
beer -ferment to
be dried

When the time is deemed opportune by the brewster,
moist cakes of fresh ~ ferment are put out to dry in the sun
to stop the processes of saccharification and
fermentation. In winter or in the middle of the monsoon,
fresh ferments are dried above the hearth inside the
houses. Fully dehydrated, the ferment cakes are ready for
use. They will be kept for several years, to be exchanged
among neighbours and households of brewers or sold on
the marketplace

The aspect of ferments depends on their
composition. They are brown -green, the size of a thick
pancake or blini. These colours com e from the flowers and

. . Fig. 16 : beer -ferment patties
dried leaves used. They are creamy -white when made g .

drvina under the sun

9 Pinus wallichiana populates the Himalayan arc, in India, Nepal, Bhutan and Burma. This tree

grows in valleys and mountains at a maximum altitude of 2700m, except in Bhutan where it

reaches 3400m . See Sharma, Gupta & al. 2019 about the antioxidant potential of Pinus
wallichiana essential and volatile oils, which result in a selective antiseptic power.

Traditional beers in Bhutan 13 Beer-Studies.com (2019) . Revised 2023



https://beer-studies.com/en/Avanced-studies/Beer-Bhutan
https://beer-studies.com/en/

from rice or wheat flour with the yellow flowers of Polygala arillata . These are notably
the ferment made in southern Bhutan (Sarpang Valley on the border of Assam) or in

the west. T hey can even be pinkish if the Bhutan's famous red rice is part of their
composition (a luxury?!).

Fig. 17 :three kinds of phab . Left to right . from wheat, from rice, from a mix of barley + millet

VIDEO : Making of beer -ferments in Bhutan (on Beer -Studies )
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Making of ferments (details above)

_ Dried wild plants powder

Bran, straw
Ferment

Old ferment (phab) Raw grains
Water
Wheat or rice flour ou 4T

(1) Cooking

(3) Sprinkle the ferment on
the grains and knead

(2) Spread the grains to
cool on a mat

(4) Putintoaclosed container l

Young lum non fermented

Hydrolysis of starch +
alcoholic fermentation

Brewing stricto sensu)

lum fermented

Water ——— >

\ 4

chang (beer) =

e — —

J fermented grains + water I
Multiple dilutions | I
and filtratio|15 in the Single diIu'ion and Distillation
d”“k”]g set immediate filtration T
v ¢ 4
bangchang singchang ara

Schema 2: Bhutanese brewing general process
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Fig. 18: lum (mash) = cooked grain (millet, barley or maize) sprinkled with powdéred - phab (beer ferment)

to induce both saccharification and alcoholic fermentation of the starch

Once the beer ferments  are made, brewing ¢ o ul da éasier . One can mix all
kinds of cooked cereals, even yams , as raw material of beer, a tradition in Eastern
Bhutan (1.6). Buckwheat ( (bjo, gere/bremu ), barley ( naa/ guntshong ), wheat
(ka/bong ), maize ( geza/ashom ), white rice ( chum, bjaa /bara), red rice ( chum map )
or millet ( kongpu/shera ) grains are first cooked in boiling water. This operation
reduces the crude starch of the grains into a starch y slurry : inother words, into starch
that the ferments can convert into sugar (glucose hydrolysis). The cooking stops when
the grains are softened between two fingers. Fo r brewing with yams or taro, see 1.6.

Drained and cooled on a bamboo mat
(richu /baze), the grains are mixed with one or two
cakes of ferments  (about 2 cakes for 5 measures of
raw grai ns, 10tlitnea tor 7 -8 kg &f grains
accordingtothe dre measure orunit ofthe country
Fig. 73: a collection of traditional dre -measures
from Bhutan ). This concoction remains  in a bucket
or bamboo container  for at least a few hours, at
most a few days . For now, the mixture of cooked
grains + ferments is only moist. This technical Nl : ; |
sequence is closetoth e one adoptedin  the making “Fig. 19 “w heat and maize during
of ferments.  Blankets or cloths are  wrapped around fermentation  (lum )
the closed container to main tain a n optimum temperature ( ideally 20-25°C) , and kept
in a warm place inside the house.

This blend isnamed Ilum (yu-dama). Itis regularly inspected. The saccharification
of cooked starch and  the alcoholic fermentation  are detected by smell and taste. The
gradual conversion of the starch causes its liquefaction. The initial grain dough is
transformed. Th e two biochemical processes, conversion of starch into fermentable
sugars (glucoses) and alcoholic fermentation of sugars, take place in parallel, the first
(metabolism of amylolytic fungi) supplying sugar to the metabolism of yeasts of the
Saccharomyces and Candida type. Th e simultane ous application o f the se two basic
biochemical processes s typical of traditional brew ing in Asian countries. From a
technical point of view, the brewing of Bhutanese beer is but one of the many branches
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of a very old and  widespread tradition that extends from Japan (brewing of sake)
through Ladakh (barley beer called skyems ) includ ing South -eastern Asian countries

Depending on the ambient temperature, the saccharification and  the alcoholic
fermentation are either rapid or slow. The brewster adapts . She puts the container in
a cool place, or conversely adds a little ferment or warms up the lum . The brewing

may last only 2 to 3 days, but up to a week or more in winter. Some brews may require

several weeks , even months , if the brew sterwantsto strengthen the fermentation to
create powerful aromas, such as for atasty sake. The great annual ceremonies and
the reception of hosts are opportunities to brew special strong singchang beer. At this
point, the brewster  has several options

+ If she brews bangchang , a daily beer to drink on the spot, she pours lukewarm
water on the lum (the partially liquefied mixture of fermented grains) in a pot
to serve the beer (see below). This process will be repeated several times,
increasingly diluting the bangchang beer.

4+ If she brews singchang , a special beer to drink on the spot, she also adds
lukewarm water and strains the fermented liquid through a basketry colander,
just once (see below). This filtered fermented drink results in the singchang
beer itself .

4+ Ifsheintendsto distil herbrewt omake ara, she pourslukewarm waterto cover
the grains and puts a portion (0 f grains and beer mixed) into the distillation
cauldron which needs to be on a fire (cf. 2).

The brewing of the  chang has the characteristics
typical of the domestic beers in the Himalayan region.
The rich composition of grains, generally one to three
different  kinds, produces beers with fluctuating
flavours and scents (cf. 1.7). The addition of
aromatics or spices depends on the brewster. This is
not mandatory because ferments already provide rich
aromatics °. These added herbs may generally serve
for medicina | purposes .

The fermentation in a container that is not tightly

o Fig. 20 : fermentation in an open home
closed allows carbon dioxide to escape. No foam when bucket

drinking changbeer ! Veryfew bubbles; justaslightsparkling  when the chang is served
stra ight after the brewing

Because chang is filtered using a colander or simply a basketry tube, the beer is
full of fine particles of unfermented starch, resulting in a milky substance like European

wheat beer. The suspended yeasts are drunk with the ¢ hang , in a similar way to the
drinking of lactic acid b  acteria in European wheat beer or lambic (a traditional
spontaneous fermentation beer brewed in Brussels ). Chang is avery nutritionally rich

beer. Let's see both variants of this beer

10 No question of hops, the aromatic plant typical of the western industrial  brewing tradition .
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1.3 "AC ABOHA AOAOUAAU 1 O.

The bang chang , fermented grains and liquid beer combined, is
poured into alarge cup ( khro ) made of wood, terra - cotta or metal. The
baskets are coated in  side with the milky sap of Ficus elastica, which
strengthens them with water -proofing. The brewer dips a tube or a
small basketry cup into it to collect the liquid, which is actually the beer
called bang chang .

Fig. 21 : serving the bang -chang , a daily weak beer from the diluted fermented mash

Video mandala.shanti.virginia.edu/subjects/7371/audio -video -node/4222/nojs

This beer is poured into drinking cups. It is gently sipped through a drinking
straw made of bamboo or metal (for the wealthiest), and |
nowadays a plastic tube used in urban areas. It can also be
collected with a small metal or bamboo ladle and pour ed into
a drinking cup. This is the way to drink the first juice of the
bangchang , the most aromatic and concentrated

Fig. 22: servingthe bang -chang froma basketry basket

When the central filter is empty, lukewarm water is poured once more over the
mixture of fermented grains, which is pressed with a ladle or spatula. The filter -tube
placed in the centre of the basin is filled up again, and the family resume the tasting
of this "second" preparation. This stage can be repeated a third time and even more,
until the bangchang is judged to have neither taste nor strength. Grains that have
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been squeezed too often cannot produce alcohol or good flavours. It's time to throw
those grain residues to the hens or the pigs

F .

Fig. 23: serving the bang -chang from a basketry basket on a ceremonial occasion or for a guest

The way of drinking bangchang may be confused with another
usage in Nepal, Sikkim and southwestern Bhutan (Samtse District) , the
drinking of tongpa beer. Another drinking style belonging to the Lhops
ethnic groupus e atubeinapotwhere the millet beer stays mixed with
grain. Former Nepalese people, distinct from the Lhops, living in the
south of the country, are also accustomed to  drink ing their tongpa beer
in southern Bhutan to where they have migrated . Their brewing
technique is basically the same. Only the grains differ, here a variety of
purple millet. They sip their beer through a bamboo straw , directly from
the unstrained solid - liquid mixture, similar to the moist fermented lum .

P

Fig. 24: tong pa
This drinking tube  ends with a small hole through which the liquid beer (Nepal)

passes. This way of drinking small quantities leaves time to chat .
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1.4 3ECAEARAC AAAO T £AAAOAA

Sing -chang is the noble beer, a unique filtrate of the mash
from the bucket or vessel where grains and liquid have fermented
for several days or weeks. This beer is similar to the first juice from
the bangchang . The best fermented part of the brew is extracted in one go, without a
second dilution in the container where grains have fermented, nor any addition of
lukewarm water in the drinking cup

Fig. 25: sing -chang , the noble  Bhutanese beer offered to guests

This chang is therefore most aromatic and tast y, with mo re alcohol ic content,
drunk in small quantities and cold, whereas bangchang is lukewarm. The singchang
beeris offer ed to distinguished guests. To put it in a nutshell, a bangchang brew with
its on average three dilutions provides three times the drinking volume of a singchang
brew with an equal initial quantity of fermented grains .

This is not the only difference compared to bangchang . Precious cereals such as
Bhutanese red rice can enrich a singchang brew. We have emphasized this
characteristic of the "Bhutanese -style brewing" and similar methods in neighbouring
countries. The brew  ster mixes cereals as she wishes, according to her stock of grains,
respecting the rules of hospitality. The choice of favourite grain for brewing singch ang
in each region depends on the local agricultural environment. Here it may be millet or
buckwheat, there barley or wheat, elsewhere the famous aromatic tasty red rice of
Bhutan .

Fig. 26 : a kind of commercial brew of singchang
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As a matter of fact, the differences between bang - and sing - chang are slim. They
result from social habits and courtesy between families and villagers. Guests and hosts
are expected to know how to taste the singchang , to appreciate its quality, to praise
it and express their satisfaction , with a loud click of the tongue 1,

15 #EAT QEET T OOBAOMMHIOOEACA

Changkdé (nagpa in central Bhutan), a
thick fermented soup from Bhutan, was
inspired by the combination of the solid form
of fermented grains (bread, pancakes) and
their liquid form (beer). This food is prepared
for household customs and special occasions,
or given to wom en after childbirth. C  hangko
(pronounced  changkhoy ) is very calorific,
energising and full of vitamins, in between
beer and solid food

The composition of changkd reflects the Fig. 27 :changké nourishing beer  -porridge
diversity of the cereals grown in Bhutan, which
is also true for chang beer. In the case of barley or wheat, the grains are first grilled
in a pan or on a hotplate and ground into flour, resulting in kapché ie roasted flour
which Bhutanese people drink with their tea, not unlike Tibetan tsampa . In the case
of rice or millet, the raw g rains are simply ground.

The dough made with the flour is prepared in boiling water, then spread on a mat
or cloth to cool, and sprinkled with the beer ferment powder. After the kneading of the

dough to even out the ferment, the paste is put into a bamboo tube or a closed
container for the fermentation. These gestures could be those of a European baker
preparing his leavened dough, except that a Bhutanese brew ster knows how to make

her own ferments 2.

After several days of fermentation, the Bhutanese give t he name changké to a
sharp soup containing alcohol which is calorific, refreshing, slightly lactic and nutritious
thanks to the yeast and ferments. The Bhutanese preserve the changkd for several

weeks to improve it and complete the fermentation (the hydrolysis of the starch + the
alcoholic and lactic fermentations)

1 The reputation of brew ing and serv ing agood singchang in Bhutan evokes the care a French
person pays in choosing agrand cru from his wine cellarto  honour a guest.

2. The European baker buys his dehydrated yeast: a selected strain produced in food
laboratories . 150 years ago, the baker obtained good yeast from the brewer when his own
leaven became too sour. As for the brewers , they prayed to be preserved from fermentati on
accidents, such as yeast contaminated by bacteria. However, 250 years ago, the best European
brewers "cultivated" their yeast from wild plant and cereal extracts, thus avoiding fermentation

accidents. This knowledge, long lost in Europe, is still alive in Bhutan and neighbouring
countries .
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When Changko is fried in butter, with or without eggs, it serves as a meal or
delicacy during a family or village cere mony. This recipe makes the changkd even

more delicious and invigorating

The changkd is also used to recycle leftovers from collective meals, including

uneaten rice. Fermenting turns them into delicious treats

13 The alcoholic content is

close to zero aft er frying in a pan but the flavour of the fermented dish remains

unspoiled .

1.6 #EATAAMA@BxAA xEOE UAI O T 0 OAO

The forests of eastern Bhutan provide wild
yams and taro. The inhabitants use the leaves and
buds and dig up the tubers to produce flour. The
latter is used to make pancakes, soup and beer. The
bulbs of some species of yams are toxic (being rich
in dioscorine, a powerful alkaloid) and require a
prolonged soaking (ret ting) and boiling in water
before consumption - as with cassava. This use of
yams stems from a deep knowledge of the forest
environment. Some species grow in synergy with
trees, sprouting between their roots. The Bhutanese
have created specialized tools to clear the ground,
dig up, scrape, peel, and cut the tubers

Fig. 29: Gathering yams inBhutan. Left : Tools to dig them out . Centre:

Good -sized starchy roots

A boy digging out a taro root. Right

13 Stale bread fried with eggs and sugar called " French toast " ( armer Ritter, gewonnen brood,
torrija, rabanadas , é) is a similar solution of European cuisine, but without fermentation, at

least in modern times.
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Recognizing non -toxic species also requires
long and reliable experience . Some yams are
grown by simply "planting", or burying, the
tubers. A fern ( Angiopteris lygodiifolia Rosent)
also produces large floury tubers, patay in
Bhutanese. After being cutinto pieces and soaked
in running water to detoxify them , they provide a
good meal. The Ilarge Entada beans
(Leguminosae ) also serve as emergency food,
aftera long heavy processof detoxification, as the
plant is very poisonous

S = T e

Fig. 30 : a fern that provides starchy
roots

In eastern Bhutan, yams and taros used to
be a resource in times of famine , or to bridge the
gap during the months before the harvest of
cereals. After the cultivation of maize crops in
Bengal and along Indian coasts was introduced by
the Portuguese in the 17 ™ century , this very

productive cereal alleviated these nutritio nal
problems, as did the more recent introduction of
the potato by Bogle in 1774. Maize requires less

effort in chang brewing and has inexorably been
replacing yams in eastern Bhutan. The brewing of
chang beer with yams will continue as long as
villagers value its cultural role in relation to wild ; :
nature , the forest,  and traditional plant picking Fig. 31 :rotting yamtubers ~  put into in

L . running water to detoxify them
(although taro and yam cultivation is easy)

The brewing of chang -beer with yam bulbs
or taro tubers exemplifies the great strength of
the Bhutanese -style brewing technique . It can
adapt to various sources of starch, even tubers.
The tubers may be peeled, grated and boiled,
ending up as a starchy ma  sh which is mixed with
the beer ferments, exactly as with the cooked
mash of cereals.

The filtration of the beer require s a specific
technique. The fermented porridge of yams or taro
must be filtered immediately as they are already
semi-liquid before ferme ntation, like the cereal -
based sing-chang .

Fig. 33:apileofy am specie s with round
tubers, Marsala, Shemgang alt. 1300m
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Vernacular name Botanicna me

borang joktang

Dioscorea hamiltonii

A climbing plantupto  10m.

Tubers , one per growing season, often
with withering tuber of previous season,
€c.0.471cm by 7.5 7 12cm . Openareasin
mixed deciduous forest with or without
bamboo on limestone and other
substrates; 400 1 1,250m.

Dioscorea pentaphylla
A climbing plant up to 10 m
The plant produces horseshoe -shaped

pantang bulbils about a centimetr e long. Edible
roots up to 2kg each. Edible species
have opposi ng leaves whilst poisonous
species have alternate leaves
Dioscorea bulbifera L.
A climbing p lant.
Aerial bulbils of 200 to 300g. Tubers

geetha beneath the ground. Require
detoxification by soaking and cooking if
the species have alternate leaves
Calocasia sp. L. Schott

bozong Taro is a food plant known throughout

Southeast Asia, northern India and the
Himalayan arc.

Data given by tropical.theferns.info/ and sites.google.com/site/efloraofindia/

1.7 &1 AOIADGO GBIAKAB EARLEAO

Chang beer, whether referring to bang -chang or sing-chang, scarcely sparkles
and has no foam. Milky, tangy, rich in fruity aromas, slightly lactic, strong in woody
flavours brought by the ferments, thick, spicy and a little grainy under the tongue, it
is served lukewarm

The taste comes from the cereals. C hang beer deserves the name of "liquid
bread". Unprocessed starch granules and tiny grain residues reinforce this impression.

The predominant flavour varies - depending on the composition. Maize adds a sweet
touch. Chang brewed with barley or wheat is similar to western white beers. Rice adds
a sweet and fruity flavour. Red rice, mainly brewed for singchang , offers a great
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