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Yeast Diversity in Thai Traditional Fermentation Starter (L oog-pang)

Savitree Limtong, Sompor n Sintara, Poonpilai Suwanarit and Napha L otong

ABSTRACT

From 38 samples of loog-pang-kao-mag, 31 of them contained yeasts in the range of 3.9x10% -
2.9x107 cfu/g while 7 samples did not. In 19 samples of loog-pang-lao yeast numbers were 2.9x10% —
5.0x107 cfu/g. Forty-threeisolates of yeast were obtained from all samples of |0og-pang-kao-mag and 49
were obtained from[oog-pang-lao. Among them, 31isolatesfrom loog-pang-kao-mag and 20isolatesfrom
loog-pang-lao were identified as Saccharomycopsis fibuligera. The other yeast species presented in both
types of loog-pang were Pichia anomala (8), Issatchenkia orientalis (6), P. burtonii (6), P. fabianii (4),
Candidarhagii (4), C. glabrata(3), Torulasporaglobosa(3), P. mexicana(2) and lisolateeach of P. heimii,
Rhodotorula philyla, Saccharomycescerevisiae, T. delbrueckii and Trichosporon asahii. S. fibuligerawas
the single yeast species found in 22 samples (70.97%) of l0og-pang-kao-mag and 7 samples (36.84%) of
loog-pang-lao. In addition, 7 samples (22.58%) of |00g-pang-kao-mag consisted of S. fibuligera together
with 1-2 species of other yeast, while 9 samples (47.37%) of l0og-pang-lao consisted of S. fibuligera and
1-4 other yeast species. Forty-six from 47 isolates of S fibuligera revealed strong amylolytic activity,
expressasratio of clear zonediameter and colony diameter on solublestarch agar, intherangeof 1.93-3.25.
However, most of them produced low ethyl alcohal, i.e., less than 2 %v/v from 18 % glucose at 48 hours.
Onthecontrary, other yeast species showed low amylolytic activity but high or moderately highin alcohol
fermenting ability. Among the isolates that fermented high acohol contents were T. globosa Y KM032
(6.03%v/v), |. orientalis Y MKO036 (6.01%v/v), P. burtonii Y KM034 (6.00%v/v) and P. burtonii YL048
(5.99%v/v). The only one isolate of S. cerevisiae produced relatively low ethyl alcohol at 4.68%v/v.
Key words: yeast, diversity, identification, traditional fermentation, starter, yeast cake, |00g-pang

INTRODUCTION

“Loog-pang”, commonly is known as
“Chinese yeast cake” to the Western people, is a
Thai termfor dry form of “fermentation starter” for
production of traditional fermented products from
starchy raw materials, i.e., kao-mag (acoholic
sweetened rice), lao (rice wine) and num som sai
chu (vinegar) (Lotong, 1992). The use of thistype
of fermentation starter is believed to be originated
inChinaand havebeentransferredtomany countries

in Asia. Various loca names are used in Asian
countries, such as banh men in Vietnam, chu in
Chinese, koji in Japanese, nurukin Korean, murcha
inIndian, ragi in Indonesia, ragi tapai in Malaysia
and bubod in Philippines. These starters are
apparently mixed cultures of molds, yeasts and
bacteria grown on rice or other ceredls. In certain
localitiesnativeherbswereadded (Batraand Millner,
1974; Saono, 1982; Lotong, 1998 and Thanh et al .,
1999). Saccharomycopsis fibuligera is a common
yeast speciesfound in many starter cakesincluding
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loog-pang. While Pichia anomala is presented in
bubod, loog-pang and murcha, Candida spp. are
the common yeast in ragi. Saccharomyces spp. has
been found only in some samples of banh men,
bubod, loog-pang and ragi (Chatisantien, 1977,
Chaowsungket, 1978; Dijen, 1972; Saono, 1982;
Lotong, 1998 and Thanh et al., 1999). Among
microorganisms presented in these starter cakes
only some species play important roles in product
formation(Lotong, 1992; Haardet al. 1999). Though
there are some reports concerning with
microorganisms in loog-pang and their possible
rolesin product formation but only few isolates of
microorganism were collected and maintained
properly. From pastto present, loog-pangisdifficult
to acquirebecauseitspreparation processisknown
only to certain household. Due to the limited
knowledge some key microorganisms tend to
resulted in decrease in the quality of loog-pang.
Therefore, isolation, selection and preservation of
the key microorganismsin loog-pang which could
be used as pure cultures for production of
fermented products are prime importance. This
work reports the isolation and identification of
yeasts from loog-pang, including their amylolytic
activity and ethyl alcohol fermenting abilities.

MATERIALSAND METHODS

Sour ces of loog-pang

Thirty-eight samplesof |0og-pang-kao-mag
and 19 samples of loog-pang-lao were collected
from different provinces in Thailand. They were
stored in refrigerator until use.

| solation of yeast

Toobtain asmany yeast speciesaspossible,
isolation was carried out by 3 protocols namely,
enrichment in acidified (pH 3.7-3.8) YM broth
(0.3% yeast extract, 0.3% malt extract and 0.5%
glucose), enrichment in YM broth containing 300
o/l glucose and preparation of fermented products

from each type of loog-pang followed by isolation
from fermented mash. Pure cultures obtained were
preserved on Y M agar and stored in arefrigerator.

I dentification of yeast

Morphological, physiological and
biochemical characteristics of yeast isolates were
examined according to the standard methods as
describedby Y arrow (1998). Assimilationof carbon
compounds were tested by API 20 C AuxTM
(Bimerieux, France).

Standard plate count of yeast in loog-pang

Number of yeast in loog-pang was
determined by standard plate count techniqueusing
YM agar and spread plate method. Colonieswere
counted after incubation for 2 days at room
temperature.

Amylolytic activity

Activeyeast culturegrownon Y M agar was
point-inoculated on the surface of soluble starch
agar (4 % soluble starch, 5 % yeast extract and 1.5
% agar) a 4 positions. Two replications were
performed on 1isolate. After incubationfor 72 h at
room temperature the culture plate was flooded
with Lugol’s iodine solution (2 g iodine, 2 g
ammonium sulfate and 300 ml deionized water) for
1 min and the diameters of clear zone and colony
were measured. The amylolytic activity was
expressed asratio of clear zone diameter to colony
diameter.

Ethyl alcohol fermentation

Activeyeast culturesgrown onyeast extract
peptone dextrose (Y PD) agar (1 % yeast extract,
2% peptone, 2% glucose and 1.5% agar) for 24 h
were transferred to 50 ml of YPD broth in 250 ml
Erlenmeyer flasks and incubated on rotary shaker
(170 rpm) at room temperature for 16-20 h. They
were then used as inoculum by transferring
appropriate amounts to 100 ml of YPD broth
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containing 18 % glucose to obtain assigned initial
cell concentration. The fermentation was carried
out on a rotary shaker at 70-80 rpm at room
temperature for 48 h. The growth was measured as
optical density at 660 nm by spectrophotometer
(Shimadzu UV-190, Japan). Ethyl alcohol
concentrationwasmeasured by gaschromatography
(Shimadzu GC-9A, Japan) using propanol as an
internal standard.

RESULTSAND DISCUSSION

Standard plate count of yeast in loog-pang

A total of 38 samplesof loog-pang-kao-mag
and 19 samples of loog-pang-lao were collected
from different provinces of Thailand. Most of the
sampleswerecollectedfromcentral and northeastern
regions. Allloog-pang-kao-mag, exceptin7 samples
without yeast, contained yeasts in the range of
3.9x10%-2.9x107 cfu/g whilein loog-pang | ao they
were 2.9x10% - 5.0x107 cfu/g. However, most
samples contained 10°-106 cfu/g (Table 1 and 2)
which were similar to the earlier reports in nurak
(Kim, 1968), bubod (Tanimura et al., 1978) and
ragi (Hadisepoetro et al., 1977).

I solation and identification of yeastsfrom loog-
pang

The isolation of yeasts were carried out
using 3 protocols, to obtain as many kinds of yeast
aspossible, resultedin43and 49isolatesfromloog-
pang-kao-mag and loog-pang-lao, respectively.
| dentificationfollowing taxonomickeysfrom*“ The
Y easts: aTaxonomic Study, 4thedition” (Kurtzman
and Feel, 1998) reveal ed that most i solatesobtained
from loog-pang-kao-mag were Saccharomyces
fibuligera (31 isolates) (Table 1). The remaining
isolateswere Torulasporaglobosa(2), | ssatchenkia
orientalis (3), P. burtonii (2) and one isolate each
wasC.rhagii, P.fabianii, P.anomala, Rhodotorula
philyla and T. delbrueckii. Many samples of loog-
pang-kao-mag (22) contained only S. fibuligera

whilethe other 7 samples consisted of S. fibuligera
together with other 1-2 species of yeast. Only 2
samplesdid not have S fibuligerabut T. delbrueckii
or T. globosa was presented (Table 3). In loog-
pang-lao 20 from 49 isolates of yeast were S
fibuligera (Table 2). The other isolates were P.
anomala (7), P. burtonii (4), C. glabrata (3), C.
rhagii (3), I. orientalis (3), P. fabianii (3), P.
mexicana (2), P. heimii (1), T. globosa (1) and
Trichosporon asahii (1). It should be noted that
only S fibuligerawasfound in 7 sampleswhilein
other 9 samplescontained S fibuligeraand other 1-
4 yeast species. There were 2 samples that were
devoid of S fibuligera whereas P. anomala was
foundintheother 6 samples(Table4). Surprisingly,
S cerevisiae was found only in 1 sample of loog-
pang-lao, which may result from long term storage
of loog-pang. However, this finding agrees with
Chatisantien (1977) and Chaowsungket (1978).
Many of the speciesreportedinthiswork werealso
commonly found in other fermentation starters, for
example, S. fibuligera and |. orientalis in starter
cakes, P. anomala in bubod, murcha and ragi, P.
fabianii in rice koji and S. cerevisiae in banh men
and ragi (Dijen, 1972; Saono, 1982; L otong, 1998
and Thanh et al., 1999).

Amylolytic activity of yeast isolates obtained
from loog-pang

Investigation on all isolates of S fibuligera
revealed strong amylolytic activity on starch agar,
1.93-3.25, expressed asratio of clear zonediameter
and colony diameter, except Y KM 025 that theratio
was 1.18. while the other yeast species showed
relatively low activities(ratio as 1) and 2 isol ates of
T. globosa did not have activity at all (Table 1 and
2). The strong amylolytic activity of S fibuligera
agrees with the roles of this yeast in loog-pang on
the hydrolysis of starch to sugar that has been
indicated by many authors (Sukhumavasi et al.,
1975; Chatisantien, 1977 and Chaowsungket, 1978).
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Table3 Summary of yeast speciesin |oog-pang-kao-mag.

Y east

No. of samples

S fibuligera

S fibuligera + T. globosa

S fibuligera + C. rhagii

S. fibuligera + P. anomala

S fibuligera + P. fabianii

S fibuligera + R. philyla

S fibuligera + P. burtonii + I. orientalis
I. orientalis

T. delbrueckii

N
N

P R R R RREN

Table4 Summary of yeast speciesin loog-pang-lao.

Y east

No. of samples

S fibuligera

S fibuligera + C. glabrata

S. fibuligera + P. anomala

S fibuligera + P. anomala + S. cerevisiae
S fibuligera + T. globosa + T. asahii

S fibuligera + C. rhagii + P. burtonii

S fibuligera + P. anomala + P. fabianii

S fibuligera + C. rhagii + P. mexicana + . orientalis
S fibuligera + C. glabrata + P. fabianii + |. orientalis
P. anomala + P. heimii

P. anomala + P. burtonii + P. mexicana + |. orientalis

P R PP RRPRERPRNDNN

Ethyl alcohol fermentation of yeast isolates
obtained from loog-pang

The study on ethyl alcohol fermentation in
18% glucose medium using shaking cultivation at
roomtemperatureafter 48 hof fermentationrevealed
that mostisolatesof S fibuligeraproducedrel atively
low ethyl a cohol (lessthan2%v/v). Elevenisolates
of this species produced 2.01-3.00 %v/v whereas 3
isolates produced more than 3.00%v/v, i.e.,
YMKOQO01 (3.66%v/v), YMKO019 (3.43%v/v) and
YMKO026 (3.04%v/v). Most of theremaining yeast

species produced ethyl a cohol lessthan 4%v/v and
2 isolates, i.e., R. philyla and T. asahii could not
ferment. High ethyl acohol fermenting yeast were
found in sevenisolatesi.e. P. anomala YL024, , I.
orientalisYL047,P.anomalaY KMO0O6, T.globosa
YKMOQ9, P. anomala Y L046, P. anomala Y L002
and I. orientalis YL040 at 5.28, 5.11, 5.00, 4.67,
4.52,4.44 and 4.05%v/v, respectively. Theisolates
that produced exceptionally high ethyl alcohol were
T. globosa YKMO032 (6.03%v/v), I. orientalis
YMKO036 (6.01%v/v), P. burtonii YKMO034
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(6.00%v/v) and P. burtonii YLO048 (5.99%v/v).
Theonly oneisolateof S. cerevisiae produced ethyl
alcohol at 4.68%v/v. Yeast species that produce
low concentration of ethyl alcohol might have
another role in contribution of desirable flavor of
the products.

Inorder tomaintaindiversity of theseyeasts,
all isolates were preserved by lyophilization and
cryopreservation for further studies.

CONCLUSIONS

The results of this work showed that most
samples of 1oog-pang-kao-mag and |oog-pang-lao
comprised of S fibuligera, which showed strong
amylolyticactivity. ltscharacter relatedtotherole
of this yeast in starch hydrolysis during product
formation. About half of the samples contained
only S fibuligera. Thismay dueto low quality of
these loog-pangs and/or long term storage in
undesirableconditions. Thoughmost of S fibuligera
isolates could produce only low concentration of
ethyl alcohol they might contribute to a certain
extent on ethyl alcohol production. Moreover, the
results of this work indicated that S. cerevisiae
might not be the main ethyl alcohol producer in
loog-pang but other yeast species could be the
major players, for exampleT. globosa, |. orientalis,
P. burtonii and P. anomala.
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