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Synopsis 

Micobial surveys of the yeast flora were made on coconut tuba (coconut palm wine) and 
nipa tuba (nipa palm wine) in philippines. Quality of them varies depending on the locality of 
the production. The yeast flora of the samples of coconut tuba and nipa tuba from the 
various areas were compared. Out of the total 925 isolates from them, 584 isolates (63%) 
were Saccharomyces chevalieri. It was found that S. chevalieri was a dominant species of 
yeast associated with palm sap. 

1. Introduction 

In recent studies of fermented foods in Southeast Asia, Almonte and Sanchez l
) reported 

that yeast population in Basi (Sugar cane wine) consisted of genus Saccharomyces, Endomy­
copsis, Candida and Torulopsis. And also Kozaki2 

) summarized the microbial population in 
indigenous fermented foods. In the article, he described on tuba (palm wine) collected from 
Laguna area in Philippines. 

Tuba (Philippines), Toddy (Malaysia) and Tuack (Indonesia) are naturally fermented palm 
wines locally consumed in Southeast Asian countries. They were produced from palm 
inflorescence as raw materials. In general, coconut or nipa sap was collected into a bamboo 
tube by cutting the tip of inflorescence and the sap was allowed to ferment by naturally 
inoculated yeasts. The fermentation and maturation period of the sap is, in general, 4 days. 
There are two kinds of mashes in coconut tuba (palm wine). One is a fresh tuba mash 

without tangal (Mangrove, Vateria indicans Linn) bark and the other with tangal bark. In nipa 
tuba, however, it was generally consumed as fresh tuba mash without tangal bark in 
Philippines. Coconut palms are distributed almost all over the Philippines, while nipa palms 
are restricted only in the swamp area. Quality of coconut and nipa tuba vary depending on 
the locality of the production. This can be attributed to the difference in the methods of 
preparation and the natural yeast flora. 

Microbial surveys on the yeast flora were accordingly made in various samples of tuba 
collected in Philippines. 

Materials and Methods 

1. Tuba samples 

Twelve samples of fresh tuba and those added with tangal bark were collected at the places 
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shown in Fig. 1 between the period of December 2,1977 to August 9,1978. Coconut or nipa 

N 

Pangasinan------~~ 

(Salasa and Balasi) 

Man i 1 a ---­.........­

Batangas ---~---r 

Taytay 

PACIFIC OCEAN 

---if-----Davao 
MINDANAO 

(panabo, Lanan g ) 
and Mintal 

SOUTH CHINA SEA 

Fig. 1. Map of Philippine showing the sampling sitcs. 
[n Luzon region, tuba samples weJ;e collectcd 

from Taytay, Los Banos, Batangas, Bulacan and 
Pangasinan. The Pangasinan tuba samplcs were 
collected at Salasa near by the Lingayen gulf and 
Balasi near by Pangasinan municipal in Pangasinan. 

In the Visaya region, samples were collected 
from Cebu and Iloilo cities. In the Mindanao 
region, they were collected from Panabo, Lanang 
and Mintal in Davao city. Panabo and Mintal are 
locatcd at the northern and western parts in Davao 
city. Lanang is located near by Davao airport in 
Davao city. 

sap was collected in a bamboo tube by cutting the tip of inflorescences of a palm tree as 
shown in Fig. 2-1. The bamboo tube has approximate capacity of 1 liter as shown in Fig. 2-2. 
Coconut or nipa sap was obtained about 60 to 80 ml per hr per each inflorescence. Coconut 

or nipa sap was transferred from bamboo tubes to the earthen jars of about 50 l capacity, and 
then allowed to stand for natural fermentation. The tuba added with tangal bark was 
prepared by adding 3 gram amount of tangal bark into a bamboo tube before collecting the 
sap. Yeast flora in s'amples tested for mashes were allowed to ferment for 6 to 96 hr in these 
earthen jars. 

2. Isolation method 

Approximately 200 ml of the tuba were collected in a sterilized bottle. Samples were 



dilu ted appropriate! wi th sterilized water and spread on YM agar, consisting of 3 g of yeast 

Fig.2-2 13.ll11ho lubeFig. 2·' -O,Ollut palm lrcc .1Ilt! bamboo tube. 

Coconut Of nlpa \Jp \\J\ (<1l1ectcd Inlll a bJlllhoo lUbc 
by cUlling the tiP of 1Il11urc\ccn,e of a palm tr'c 

extra t. 5 g of rmlt e tract. 5 g of peptone. 109 of gluco e, _0 g of agar per J Ii ter. with 0.2% 
sodium propionate, penicillin (50J,J.gjml) streptomycin (100 wlit jml) and chloromycetin 
(ISOJ,J.gj11l1) to prevent bacterial contamination. The plates were stood at room temperature 
('27 to 30° until olonies appeared (2 to 3 day). A sin Ie olony was picked up and 
tran fered to potat glucose agar slant. 

3. Taxonomic methods 

The isolate were then ubjected to taxon mic tudies ba ed on the methods of MacMilan 
et aJ3) and Barnet et a\.4). The c1as iii ti n of the i lates was done according to van der 
\Val 5) and Kreger-van Rij6). 

Results 

1. Characterization and id ntifi ation of yeasts 

925 yeast colonies were is lated from coconut and nipa wba. These yea. t strain could be 
clas ified into four gr ups by the presence or absen of sporulation ability and their ability 
or inability to form pseudom celium on tide ulture or Dalmau plate (Table I). This 
classification was aJ 0 held for their pattern of nitrate a simil:Jtion plitting of arbutin. sugar 
fermentation, as imilati n of carbon comp unds and the presence or absence of pelJicle 
r rmalion in broth Table I). The 7_ isolate in the major group of yeasts were first 
su pe ted to belong to Saccharomyces cerel'i iae . . chelalieri. S. capel/sis and S. rosei since 
they could sporulate or ferment sugars. but could not assimilate nitrate and showed multi­
lateral budding and abundant true myc lia. 

train \I isolated from nipa tuba showed the properties of the genus Pichia: After one 
month at 17°C. a sediment. ring. a thin, dull pellicle r islet were pre enl. Pseudomycelium 

as well de eloped. Blast pores occur in small verticils along the p eudomycelium hyphae. 
The spore were hat shaped, one to four were form d per as us. They were easily liberated 
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Table 1. Characteristics of yeasts isolated from coconut and nipa tubaa. 

Growth on or at� Optimum Group of compounds 
tempera- for

tempera-I Spliting 
ofI Asco- Growth IAssimi- I vitamin I high

osmotic 
BUdJ Shape ofStrain IC I .

no. 0 omes 
I Pseudomy­
celium ture for fermentationb assimilationc 

turein broth lation free.form cell (J.J.m) spores growth A I B 
(0C) 

I

of KN0 medIUm (glucose %) 37°C arbutin C IDIA BCD 
3 50 60 

I-I Smooth, IAbundant Multi­ Spheroidal, 1 to 4 Ring and 
1-2 cream Abundant lateral ovoid per sediment 
1-3 Not formed 2.5 - 6.6 ascus, 
14 Not formed X spherical 

28 - 37+
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+
+
+
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+
+ 
+

+ +
+
+
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+
+
+
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+
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-1+
(Ga-) 1­-+ 

+ (Ga-) -+ +-
4.5 - 11.5 

11-1 Smooth, I Abundant Multi­ Ovoid 1 to 4 Thin 
shiny lateral 3.0 - 5.5 per ascus pellicles, 
cream X hat shap­ Sediment 

4.6 - 9.8 ed and ring 

++++

III-I Smooth, I Abundant Multi­ Oval to Not Ring
111-2 cream lateral to ovoid formed 
III-3 
1114 
III-5 

+ (Su-)28 - 37 +
+
+
+
+ 

+
+
+
+
+ 

+
+
+
+
+ 

+
+
+
+
+ 

+
+
+
+
+ 

+ (Tr-)+
+ (Ga-) + (Ma-) , ­ ,­
+ (Su-) 

-.+ 

+

+

+N-l Smooth, I Not formed I Multi- Spheroidal, Not Sedimeot I 37 -.++ I ++
cream polar ovoid 

2.2 - 6.5 
formed 

X 
4.0 -7.0 

a 
b 

c 

: No isolated strains formed truemycelia, arthrospores, ballistospores or teliospores. 
: Compounds of the A group are glucose, galactose (Ga), sucrose (Su); the B group are maltose (Ma) and trehalose (Tr); the C group are cellobiose, melibiose, lactose, 

melezitose and starch; and D group is raffinose. 
: Compounds of Agroup are sucrose and maltose; the B group are galactose, lactose, L-arabinose and ribitol' the C group is inositol. 

N 
(D 
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from the ascus. Sucrose and maltose were assimilated, but galactose, lactose, L-arabinose and 
ribitol not assimilated. The growth at 37°C showed positive. These facts suggested that strain 
11·1 was a species of Pichia rhodanensis. 

In 78 yeast isolates from coconut and nipa tuba, strains 111-1,111-2,111-3 and 111-4 showed 
similar characteristics to the standard descriptions of the genus Candida in that it couid not 
form ascospores and abundant true mycelia, but could form abundant pseudomycelium. In 
these characteristics, these strains are Candida diddensii, C. langeronii, C. mogii and C. rhagii. 
Strain IV, isolated from coconut tuba, showed the properties of the genus Torulopsis: ovoid 

cell shape, multipolar budding, but no true or pseudomycelium formation and no formation 
of ascospores nor blastospores (Table 1). It fermented glucose, but could not utilize inositol 
as a carbon source. These facts suggested that strain IV was a species of Torulopsis 
colliculosa. 

2. Yeast flora in coconut tuba samples 

Yeast flora in samples of fresh tuba at the Laguna province were listed in Table 2. In the 
Los Banos area, twenty per cent of 110 isolates were identified as Saccharomyces cerevisiae, 
and 2] .8% to S. chevaUeri. And 12.7% of them belong to Candida diddensii, 12% to 
C. langeronii, 8.2% to C. mogii, 16.4% to C. rhagii and 6.4% to Torulopsis colliculosa. On the 
other hand, from fresh tuba in Taytay (184 isolates) and Batangas (99 isolates), we observed 
that 34% and 31% were identified as S. cerevisiae, 43% and 46.5% to S. chevalieri, 13.6% to 
S. capensis and 8.1 % to S. rosei respectively. Yeast flora in coconut tuba with added tangal 
bark was shown in Table 3. In spite of collection of the samples at dry season in Luzon and at 
rainy season in Visaya and Mindanao area, the authors could not find any sigunificant 
differences between those of the samples collected at three places 

All of the isolates belong to genus Saccharomyces, most of those isolates (more than 53%) 
were identified as S. chevalieri (Table 4). This indicated that tangal bark was effective for 
inhibition of yeast growth for asporogenus species such as Candida and Torulopsis spp. 

Table 2. Yeast flora in coconut fresh tuba (without tangal bark) collected from around the Laguna. 

Total isolates 
Los Banos Taytay Batangas in Laguna ~~c~Species no. % no. % no. % no. % 

Saccharomyces 
S. cerevisiae 22 ( 20.0) 63 ( 34.2) 31 ( 31.3) 116 ( 29.5) 
S. chevalieri 24( 21.8) 79 ( 43.0) 46 ( 46.5) 149 ( 37.9) 
S. rosei 8 ( 8.1) 8 ( 2.0) 
S. capensis 25 ( 13.6) 25 ( 6.4)� 

Candida� 
C. diddensii 14 ( 12.7) 5 ( 2.7) 19 ( 4.9) 
C. langeronii 14 ( 12.7) 3 ( 1.6) 5 ( 5.1) 22 ( 5.6) 
C. mogii 9 ( 8.2) 1 ( 1.0) 10 ( 2.6) 
C. rhagii 18 ( 16.4) 4 ( 2.2) 3 ( 3.0) 25 ( 6.3)� 

Torulopsis� 
T. colliculosa 7 ( 6.4) 2 ( 1.1) 4 ( 4.0) 13 ( 3.3)� 

Unknown 2 ( 1.8) 3 ( 1.6) 1 ( 1.0) 6 ( 1.5)� 

Total 110 (100.0) 184 (100.0) 99 (100.0) 393 (100.0) 
I 

Fifures indicates number of isolates in each species and the figures in parentheses indicate� 
percentage of the respective species in the isolates.� 
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Table 3. Yeast flora in coconut tuba with added tangal bark. 

~Place' Luzon Visaya Mindanaol 
Species -~ Los Banos Iloilo Cebu Lanang Mintal Panabo 

Saccharomyces 12 8 15 21 23 15 
cerevisiae (31.6) (28.5) (46.9) (33.9) (36.0) (22.7) 

S. chevalieri 26 19 17 41 39 47 
(68.4 ) (67.8) (53.1) (66.1) (60.9) (71.2) 

Unknown 1 2 4 
(3.6) ( 3.1) ( 6.1) 

Total 38 28 32 62 64 66 
(100.0) (100.0) (100.0) (100.0) (100.0) (100.0) 

Figure indicate number of isolates of each species in sampling areas and the figures 
in parentheses indicate percentage of isolates in them. 

Table 4. Yeast flora in nipa tuba samples collected from Bulacan and around Pangasinan. 

Bulacan Pangasinan Total isolates 
in Bulacan and

Salasa Balasi~::::~,~l~ 
-

Pangasinan
Species No. % No. % No. % 

No. % 

Saccharomyces 
S. chevalirei 62 ( 83) 72 ( 82) 48 ( 61) 182 ( 75) 
S. cerevisiae 9 ( 10) 25 ( 32) 34 ( 14) 
S. rosei 12 ( 16) 3 ( 4) 15 ( 6)� 

Pichia� 
P. rhodanensis 5 ( 6) 5 ( 2)� 

Candina� 
C. parapsilosis 2 ( 2) 2 ( 1)� 

Unknown 1 ( 1) 2 ( 2) 1 ( 1) 4 ( 2)�
I 

Total 75 (100) 88 (l00) 97 '-(iO~ (100) 
-~ 

3. Yeast flora in nipa tuba samples 

Table 4. shows the result of the yeast flora in nipa tuba collected from Bulacan and 
Pangasinan areas. 83% of the total 75 isolates collected at Bulacan were identified as 
S. chevalieri and 16% of them belong to S. cerevisiae. 

At Salasa (88 isolates) and Balasi (79 isolates) in the Pangasinan area, 82% and 61 % of the 
isolates were belong to S. chevalieri, 10% and 32% to S. cerevisiae, 6% to Pichia rhodanensis, 
4% to S. rosei and 2% to Candida parapsilosis respectively. In the Bulacan samples, we found 
only S. chevalieri and S. rosei, while the samples of Salasa and Balasi in Pangasinan further 
contained S. cerevisiae and P. rhodanensis. P. rhodanensis and C. parapsilosis as shown in 
Table 4. These were the same yeast species which, in general, associated with insects such as 
Drosophila and Hymonoptera gathering to breweries at Pangasinan. In an analysis of the yeast 
flora associated with Cactiphic Drosophila, Heed et al. 7) reported that the genus Pichia and 
Candida were the yeast genus associated with Tropical Drosophila that utilize cereus cacti. 
Yeast flora in the nipa tuba contains scanty population of Torulopsis spp. (Table 2) in 

comparison with that in the coconut tuba. 

Discussion 

It was found that the dominant yeast associated with the tuba fermentation was Saccha­
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romyces chevalieri. This species was a species commonly found in palm sap, that is we found 
565 isolates of S chevalieri (61%) in total of 925 isolates (Table 2,3 and 4). Other species 
isolated from coconut fresh tubas without tangal bark in Laguna as shown in Table 2 were 
Scerevisiae (29.5%), S capensis (6.4%), S. rosei (2.0%), Candida rhagii (6.3%), C. langeronii 
(5.6%), C. diddensii (4.9%), C. mogii (2.6%) and Torulopsis colliculosa (3.3%). All isolates in 
coconut tubas with added tangal bark were genus Saccharomyces, as shown in Table 3. 

Isolates from nipa tuba in Bulacan and Pangasinan as shown in Table 4 were S cerevisiae 
(14%), S rosei (6%), S rosei (6%), Pichia rhodanensis (2%) and C. parapsilosis (1%) respecti­
vely. Mycrofloral analyses 8 ) of palm wines at the sourthern region of Nigeria have shown that 
initial inhabitants of palm wines are predominantly S cerevisiae accompying with a small 
population of Sichizosaccharomyces pombe and Pichia spp.. However, in coconut and nipa 
tuba, we could not find Schizo pombe. In Los Banos, the main flora of yeast as shown in 
Table 2 were Saccharomyces, Candida and Torulopsis spp. in fresh tuba samples. Kozaki2 

) 

described the presence of Kloeckera apiculate in fresh tuba while we could not detect it in our 
samples. The apparance of Candida spp. which commonly associated with Drosophila and 
Hymonoptera insects were quite often isolated in the Los Banos area. Yeast flora in nipa tuba 
""as compared with the flora in coconut fresh tuba as shown in Table 4 any isolates of 
Torulopsis spp. could not be found. As a nipa palm tree is only 2 meters high on the earth, 
but a coconut tree is about 30 meters higher than it, coconut fresh tuba have to collect those 
sap from the tips of tall palm trees. Therefore, it was possible to suppose that isolates from 
coconut tuba were affected by Hymonoptera that has gathering habit only from higher 
location. Furthermore, the difference of yeast flora among them was also the difference of 
gathering insects to these sap between the aquatic of nipa palm and the terrestrial of coconut 
palm. 
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