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Production and properties of mongolian kumiss
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Production and properties of mongolian kumiss

This article presents data of kumys study in the Mongolian People’s Republic, where this milk product is a traditional
national drink. It describes the various options of kumys manufacturing technology, provides data on the chemical
composition of kumys and source of mare’s milk, view of sour milk microflora and subtleties in manufacture and stor-
age of sourdough of kumys. Considered separately norms of kumys for the use depending on the age of people etc. and
impact of kumys to human health.
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C. W, C.T. Hyprasun, P. Canmyp3ayiisr, A.M. Baii6arbicoB
MoHFO1 KbIMBI3BIH aJIy TICiJ1/Iepi skoHe OHbIH KacueTTepi

Byn makanaga Monron XanblK PecryOmiKachIHBIH YIITTBIK ASCYPIi IIBIPEIH OOJBIN CaHAJIBIHATBIH CYCBHIH — KbIMBI3
Typasbl MaiMeTTep KenTipiireH. KpIMBI3ap! JalblHay op TYpJli TEXHOJIOTHSICH! CHIATTAIbIHA OTBIPHII, KHIMBI3IBIH
JKOHE JKBUIKBI CYTIHIH XMMUSUIBIK KYpaMbl )KaHE MUKpOQopachl, COHBIMEH Karap KbIMBI3/IbI KOJJIaHY JKOHE OHBIH
YHUBITKBICBIH CaKTay TACLIAEpi cHnarTanblHFaH. KpIMBI3 CyCHIHBIH XKacKa Opail naiaanaHy jKoHe JAeHCayJbIKKa acepi
0eJIil KapacTHIPBUIFaH.

Tyiiin co30ep: KbUIKBI CYTi, KbIMbI3, KbIMbBI3 aKybI3bI )KOHE Maiiiap, KbIMBI3/IbIH OMOJIOTHSUIBIK JKOHE IMIAJIbl KACHET,
KBIMBI3/IbI IAHbIH/IAy TEXHOJIOTHUSCHI, KbIMBI3 YHBITKBICH, MOHFOIIHSL.

C. N, C.T. Htprasun, P. Canm£p3atiel, A.M. baiibarsicoB
Iloayuenne U CBOiiCTBAa MOHIOJILCKOT0 KyMbICA

IIpuBoxasATCS NaHHBIE U3yUeHUS] KyMbIca B MOHIOJIBCKON HApOJHOH peciryOIIuKe, Te 9TOT KUCIOMOJIOYHBII POIYKT
SIBJIICTCS] TPAJUIMOHHBIM HAllMOHAJIBHBIM HAaITUTKOM. ONUCHIBAIOTCSI Pa3iIMYHbIE BAPUAHTHI TEXHOJIOTHH M3TOTOBIIE-
HHSI KyMBICa, TIPUBOJISITCSI JAHHBIE 110 XUMUYECKOMY COCTaBY KyMBICAa U HCXOJJHOTO KOOBUTHET0 MOJIOKA, MeH3ak KHC-
JIOMOJIOYHOU MUKPOQIIOPI ¥ TOHKOCTH B H3rOTOBJICHHH, HCIIOJIb30BAaHUHU ¥ XPAaHEHHN KyMBICHOM 3akBackH. OTAeIbHO
paccMaTpPHUBAIOTCSI HOPMBI HCIIOJIB30BaHMUS KyMbICAa MOHIOJIAMH B 3aBUCUMOCTH OT BO3pacTa U T.JI. U BIIMSHUS KyMbIca
Ha 3JI0pPOBBE.

Knrouesvie cnosa: xoObUILE MOJIOKO, KYMBIC, OSIIKH M JIUIU/IBI KyMbICA, ONOJIOTHYECKUE 1 JIeueOHbIe CBOHCTBA KyMbI-
ca, TEXHOJIOTHsl M3TOTOBIICHHUS KyMbICa, KyMBICHAsI 3aKBacka, MOHTOJIHSL.

Lactic acid bacteria and yeast are used to
produce various type of fermented dairy products
such as kefir, Kumiss. Nomads in Eurasia areal luse
bacteria to ferment nonpreservable milk from
livestock. Mare’s milk, which cannot be used
for making products such as cheese, is raw horse
milkused to make a liquor drink called “kumiss”,
“kumys” in Russia, Kazakhstan, Kirghiz and Sakha,
“airag” in Mongolia, and “chegee” or “chigo” in
Inner Mongolia China.

The oldest record of the kumiss was written
down as drink of the nomads in the “History” of
Herodotus. The kumiss was drink of only of Eurasia
area for a long time.

Russian doctor announced kumiss 18 in the
end of the century that it was drinking sake of the
kumiss that “Kirghiz, the soldier of the Cossack
had little tuberculosis™, and it attracted attention of
the Europe society that there was an effect of the
medicine to kumiss. A wide variety of symbiotic
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relationships are considered to exist among these
microorganisms in kumiss. It has been reported
that is consumed in large quantities in Mongolia.
Consumption of kumiss by nomads in Mongolia is
thought to contribute greatly to their health. And,
There is a custom the Mongolia nomad keeps the
last kumiss, and to drink in the lunar New Year.
This paper introduce Mongolian nomads kumiss.

Kumiss experimental methods in Mongolia

Interviews were carried out at 49 homes of
Mongolian nomads who produced kumiss. Milking
was carried out for three months from June. The
number of foals per household ranged from 6 to 10
per year. The foals in the herd were tied up each
morning and left tied up until evening. The mares
stayed near their foals, make milking easy. Each
mare was milked 8 or 9 times a day, and about 2
liters of milk was obtained from each mare in one
day. For making kumiss, the milk is cooled and then
poured into a container for fermentation and stirred
about 3,000 times with a special stick, though about
60 liters of milk is poured into a container at night
and stirred about 10,000 times.

Composition of kumiss

In the Mongolian nomads made kumiss samples
(Uburhangai, Arhangai, and Bulgan provinces
in Summer of 2012) used in experiments, total
numbers of lactic acid bacteria and yeast cells were
107/ml- 10%/ml and 10%/ml, respectively, pH was 3.7-
4.0, acidity was 1.0 -1.5 % and amount of alcohol
was 1.5 - 2.5 %. By the carbon dioxide which yeast
participating in fermentation of the kumiss forms.
Analyses of major and minor components of kumiss
samples collected at each site are shown in (tables 1
and 2), respectively.

The amounts of fatty acids in mare’s milk are
smaller than those in cow’s milk. Major and minor
components of kumiss samples collected in February
(Mongolian nomad called lunar New Year) were
also analyzed for the first time, and it was found that
the composition of kumiss that had been stored over
winter until February (lunar New Year) was not
greatly different from that previously reported by
the author for kumiss samples collected in summer.
The amounts of minerals in the kumiss samples
were small. However, large amounts of minerals
would be ingested by drinking kumiss because
kumiss is drunk by nomads in large quantities. And
amino acid analysis were shown in (table 3). The
amounts of other amino acids in the samples varied,
probably due to bacterial metabolism.
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Isolation of microbial flora

As for the report of the separation of bacteria
from conventional kumiss, a report of Rubinnsky B
of 1910 is the oldest. In late years change is big, and
the classification of the yeast advances, and genus
Saccharomyces becomes genus Kluyveromyces.
Considering the possibility of the existence of a
commensal relationship between lactic acid bacteria
and yeast which are involved in the fermentation of
kumiss, Isolated and identified strains of bacteria
and yeasts from kumiss. I isolated of many
Mongolian nomads homemade kumiss samples
(Tvo, Achangai, Bulgan, Uburhangai, and Dontgobi
provinces) microbial flora are shown in (table 4).
Several species of lactic acid bacteria belonging to
the genera Lactobacillus and Lactococcus and many
yeast species belonging to the genus Kluyveromyces
were isolated from the Mongolian kumiss samples.
The flavor of kumiss is thought to be affected by the
amounts of amino acids produced, which depend on
the type and amount of bacteria.

Bacteria growth and starters

The isolated some bacteria were inoculated into
10% reconstituted skim milk medium and cultured
for 5 days at 32°C,28°C and 25°C. In most cases,
proliferation rate in the first 2 days was lower for
bacteria cultured at 25°C than for bacteria cultured
at 32°C, but the bacterial count in the 25°C culture
medium had increased to the same level as that in
the 32°C culture medium on the fifth day. There was
no difference between numbers of yeast cells in the
25°C culture medium and 32°C culture medium.
These results indicate that there are large ranges
of growth temperatures for lactic acid bacteria and
yeast species involved in fermentation of kumiss and
that the bacteria and yeast can grow at temperatures
lower than those usually used for fermentation. This
is probably due to adaptation to the cool climate
in Mongolia. The temperatures in fermentation
containers used in Mongolia were in the range of 23
to 27°C, and it is expected that various interactions
occur between the bacteria involved in fermentation.
Surveys on starters used by Mongolian nomads in
the fermentation were carried out. A survey carried
out in the 90s revealed that homemade starters were
mainly used. A survey conducted in the summer of
2008, however, revealed that 29 of 30 households
surveyed used 5-10 liters of kumiss obtained from
other households to start the fermentation process.
Fermentation would be successful in most cases
if such a large quantity of the starter is used. A

KazNU Bulletin. Ecology series. Nel (40). 2014



328 Production and properties of mongolian kumiss

homemade starter, made by fermenting goat’s milk,
was used by only one household.

Fermentation containers

The traditional fermentation vessel in Mongolia
is a vessel called fuful that is made from cow hide
with a capacity of 70-100 liters. Of 49 households
surveyed, 39 housecholds were using polystyrene
containers, 8 households were using fufuls and
2 households were using tin containers. Use of
polystyrene containers has increased because
making a fuful is a time-consuming task and
because polystyrene containers have become
readily available. When asked whether the type of
fermentation container has an effect on the taste of
kumiss, the nomads who were interviewed replied
that kumiss made in a fuful is tastier and cooler.
An unglazed earthenware vessel is used in India
for making fermented milk called dahi. It has been
reported that the surface of the earthenware vessel
induces vaporization of the water in milk, and the
product obtained is enriched and cool. Another
advantage of an unglazed earthenware vessel is that
the vessel contains bacteria involved in fermentation
and fermentation can be started by simply adding
milk to the vessel. The same is probably the case for
the cow hide vessel used to make kumiss. According
to the nomads in Mongolia, kumiss can be made by
simply adding mare’s milk to the fuful and stirring.
It is therefore likely that bacteria involved in
fermentation also reside in the hide used for making
fuful. However, this is not the case for polystyrene
or tin containers and the absence of bacteria in these
containers probably has an effect on the properties
of kumiss.

Amounts of kumiss consumed

Written it with surprise about the Mongolia
nomad whom Ruburck W took a trip to Mongolia
in the thirteenth century swallowed up only the
kumiss, and did not take the meal. In a survey
conducted in the summer of 2008, 35 of the 40 men
interviewed and 36 of the 42 women interviewed
said that they drank kumiss every day. The mean
amounts of kumiss consumed per day by men
and women living in Arhangai province were 4
liters and 2 liters, respectively. The mean amounts
consumed per day by men and women living
in Bulgan province were 9.7 liters and 3 liters,
respectively. As shown in (table 5), some men in
Bulgan province drank as much as 20 liters a day.
Large quantities can be drunk because kumiss is a
relatively low-calorie drink, with only about 400

Kcal in one liter. The amounts of fatty acids in
mare’s milk are smaller than those in cow’s milk.
Men who drink large quantities of kumiss say they
don’t need to take meals.

The last kumiss made in September before the
snow starts to fall is left outside to freeze for use
as a white food in festivities during the lunar New
Year in Mongolia. For the New Year celebration,
the kumiss is thawed and drunk by everyone in the
household. All of the kumiss is drunk during the
lunar New Year.

Effects of kumiss

Interviews regarding the effects of kumiss were
also carried out. Replies regarding the beneficial
effects of kumiss included “It’s good for the body.”,
“It cleans the intestine.”, “It cleanses the body.”, “It
eliminates bad things from the body.”, “It makes the
stomach work better.”, “It improves liver function.”,
“It improves lung performance.”, It prevents
tuberculosis.”, “It improves blood pressure.”, “Its
good for people with low blood pressure.”, “It
strengthens bones.”, “It has many minerals.”

And “It prevents colds in winter”. Kumiss
contains 8-9 mg of vitamin C per 100 ml and is an
important source of vitamin C for nomads, who do
not eat many fruits and vegetables. In the interviews,
the reply to the question “What people should not
drink kumiss ? ” was people with a bone fracture,
because kumiss can cause bone displacement. On
the other hand, people with a compound fracture
drink kumiss for bone displacement. Although it has
been reported that kumiss is effective for reducing
high blood pressure, it was also pointed out in the
interviews that people with high blood pressure
should not drink kumiss, and some people with
high blood pressure said they had stopped drinking
kumiss. Fermented milk has been shown to have
a blood pressure-lowering effect, and it has been
reported that ACE-inhibitory peptides produced in
fermented milk are involved in this effect, and that
lactic acid bacteria and yeast cells also play a role.
However, the mechanism by which blood pressure
is not increased and the mechanism by which high
blood pressure is reduced are different. Causes
of high blood pressure have still not been fully
elucidated, and the effect of the alcohol content of
kumiss (about 1.5-2.5 %) must also be taken into
account when considering the effect of kumiss on
blood pressure.

In the Physical Therapy Department of
Ulaanbaatar ~ National = Hospital,  relatively
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Table 1 - Chemical composition analysis of Mongolian kumiss

. Water Solid Protein Fat Ash Insplubled
Kumiss sample nitrogen
(%) (%) (%) (%) (%) (%)
Uburhangai province 2012 NO1 95,0 5,0 2,0 1,6 0,3 1,1
Aruhangai province 2012 NO1 94,0 6,0 23 1,9 0,3 1,5
Aruhangai province 2012 NO2 95,2 4,8 2,0 1,9 0,3 0,6
Bulgan province 2012 NO1 94,9 5,1 2,1 2,1 0,3 0,6
Bulgan province 2012 NO2 94,8 5,2 2,3 1,7 0,3 0,9
Table 2 - Mineral composition of Mongolian kumiss
Na Ca P Fe K Mg Zn Cu Mn
Kumiss sample (mg/ | (mg/ | (mg | (mg | (mg | (mg | g/ | (g | (ng/
100g) 100g) | 100g) | 100g) | 100g) | 100g) | 100g) | 100g) | 100g)
Uburhangai province
2012 NO1 12 60 43 0,1 47 6 200 0 0
Aruhangai province
2012 NOI 10 57 37 0,1 37 4 200 0 0
Aruhangai province
2012 NO2 11 66 54 0,1 59 5 200 0 0
Bulgan province 2012 13 59 39 0,1 42 6 200 0 0
NOl
Bulgan province 2012
NO2 13 58 49 0,1 64 7 300 0 0
Table 3 - Amino acid analysis of Mongolian kumiss
Asp Thr Ser Glu Gly Ala Cys Val Met
Kumiss sample mg/ mg/ mg/ mg/ mg/ mg/ mg/ mg/ mg/
100ml | 100ml | 100ml | 100ml | 100ml | 100ml | 100ml | 100ml | 100ml
Uburhangai province
2012 NO1 2 2 12 18 5 16 0 3 1
Aruhangai province
2012 NO1 4 4 3 28 4 16 0 4 2
Aruhangai province
2012 NO2 1 1 2 5 3 9 0 2 1
Bulgan province 2012
NOI 2 1 2 13 2 7 0 2 2
Bulgan province 2012
NO2 4 4 6 16 4 15 0 5 2
Leu Tyr His Phe Lys Trp Arg Pro Ile
Kumiss sample mg/ mg/ mg/ mg/ mg/ mg/ mg/ mg/ mg/
100ml | 100ml | 100ml | 100ml | 100ml 100ml 100ml | 100ml | 100ml
Uburhangai province
2012 NO1 9 4 3 4 3 0 6 29 3
Aruhangai province
2012 NO1 11 0 0 5 3 0 0 10 0
Aruhangai province
2012 NO2 5 0 0 3 2 0 0 22 0
Bulgan province 2012
NOI 9 4 0 3 3 0 4 12 0
Bulgan province 2012
NO2 15 5 3 5 8 0 0 11 5
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Table 4 - Isolated of microbial flora for Mongolian kumiss

Lactic acid bacteria

Lactobacillus acidphilus

Lactobacillus delbrueckii subsp.bulgaricus
Lactobacillus delbrueckii subsp.lactis
Lactobacillus  paracasei subsp. paracasei
Lactobacillus  paracasei subsp.tolerans
Lactobacillus  plantarum

Lactobacillus rhamnosus

Lactobacillus lactis subsp.cremoris
Lactobacillus brevis

Lactobacillus helveticus

Lactococcus lactis subsp.lactis
Streptococcus  salivarius subsp.thermophilus
Pediococcus acidilactis

Leuconostoc oenos

yeast
Kluyveromyces marxianus var.marxianus
Kluyveromyces marxianus var.lactis
Kluyveromyces mesenteroides
Saccharomyces cerevisiae
Saccharomyces  florentinus
Saccharomyces  fragilis

Debaryomyces polymorphus
Debaryomyces hansenii
Candida kefyr

Candida tropicalis

Torula delbrueckii

Table 5 - Kumiss drink a day in Bulgan province

Man Women
NO Age Drink a day NO Age Drink a day
1 58 10L/day 1 69 1L/day
2 56 SL/day 2 60 1L/day
3 55 10L/day 3 50 4 ~5L/day
4 54 S5L/day 4 50 1 ~2L/day
5 53 10L/day 5 50 1 ~2L/day
6 51 10 ~ 12L/day 6 46 SL/day
7 51 10L/day 7 40 S5L/day
51 SL/day 38 1 ~2L/day
9 47 10L/day 9 30 5~ 6L/day
10 42 20L/day 10 30 3L/day

unfermented kumiss has been used with good
results in recent years for hot compress therapy for
patients with severe shoulder stiffness and lumbar
pain. Kumiss is able to penetrate through the skin,
and there is a traditional custom in Mongolia of
rubbing kumiss on children’s skin to prevent them
from catching a cold.

Large quantities of lactic acid bacteria and
yeast pass through the intestinal tract when kumiss

is consumed, but the bacteria and yeast are killed
by gastric juice. It had been thought that dead
bacteria have no useful role for the intestinal tract,
but it has been reported that enterobacteria utilize
intracellular and extracellular amino acids and
dissolved peptidoglycan.

Moreover, the bacteria and yeast in kumiss
contain undigestible polysaccharide. Kumiss may
therefore be a source of dietary fiber for the nomads
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in Mongolia, who do not eat large quantities of
fruits and vegetables. It should also be noted that
the alcohol in kumiss acts on blood vessels and
has a relaxing effect on the body. Many factors
are involved in the beneficial effects of kumiss on
health. Studies are currently underway to determine
the effects of the isolated strains of lactic acid
bacteria on mouse lymphocytes and to identify
substances that help to maintain health. The nomads
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