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  Nineteen molds  and  fifteen yeasts were  isolatcd from  four cernmercial  starter

cultures.  Four  mold  isolates (Rhizopus arrhicus  iVrCC  46429, RhizoptLr arrntzus  ATCC

46430, RhizopzLsformesacnsts ATaa  46431, apd  Rhilopusjavanisus ATCC  46432) and  four

yeast iselates ( 7lorulopsis sp. ATaC  4tL944, Hmzsenuta sp.  ATCC  44945, Hbnsennta anemata

ATCC  46058, and  Tbrntopsis sp.  ATaa  46433) were  selected  for combination  tests to

study  thcir abilities  to convert  stcamed  glutinous rice  into geod  quality Chinese rice

pudding.  The  progress ef  the ferrnentation was  determined  by  the  degrce of  changc  in

the  reclucing  sugars  content  and  ethanol  production. Thc  results  indicated that

a  combinatien  ef  each  mold  culture  studied  and  a  yeast isolate, 71)rulopsis sp. ATCC
46433  or  ATCC  4tL944, changcd  thc sticky  rice  into a  seft  and  juicy product with  a swcet

tastc and  a  mild  alcoholic  flavor in 4 days. The  m{xture  of  a  mold  cuiture,  Rhibopus

arThizas  ATCC  46430 and  a yeast culture,  Hbnsenala sp,  ATCC  "945  or  H. anemata

ATCC  46058, made  a product with  a  sour  taste  and  a  strong  alcoholic  flaver.

 Chinese rice  pudding (TIEen-chiu-niang in
Mandarin and  Lae-chae in Cantonese)  is

a  popular  Chinese fermented food with

a  sweet  taste and  a  mild  alcoholic  flavor
with  a  fruity aroma.  It is served  as  a  dessert
and  is also  a  traditional diet for new  mothers

who  believe that  it helps them  regain  their

strength.

 Preparation of  Chinese rice  pudding is

quite similar  to Indonesian  tapi ketan fermen-
tationi,2) and  can  be done in any  househcld.

It is made  by fermenting steamed  glutinous
rice  with  a  small  amount  of  commercial

starter  (Chiu-Vtieh) which  contains  a  mold

culture  for saccharifying  carbohydrates  and

a  yeast culture  for converting  sugars  into

alcohol.  Wang  and  HesseltineS) identified
various  organisms  in commercial  starters  for

the  fermentation. Good  results  were  obtain-

ed  when  they  employed  a  mixture  of  pure
cultures  of  Rhizopzas chinensds  and  a  species  of

Endon!ycopsis. The  finished product was  de-

scribed  as  being soft,  juicy, and  sweet  with

a  mildly  alcoholic  fiavor (1-2% ethanol,  and

20-30%  reducing  sugar  measured  as  glucose).

 In the present paper, fungal flora of  four
commercial  starters  and  the  biochemical
changes  that  occur  in the  substrate  during
fermentation were  studied.

        Materials  and  Methods

Isolation  and  identification of  microorganisms
 Starters Four  commcrcial  starter  cultures  wcre

uscd.  Samples  SC  I and  SC  II were  obtained  from
mainland  China, SC  III and  SC  IV  were  from  Taiwan,

ROC.

 Mlrdia and  onttivated  metheds  Onc  grarn of  each

starter  sampl ¢  was  crushed  ascptically,  suspended  in

10 ml  of  distilled water,  and  rehydrated  for one  hour.
The  suspension  was  diluted 10-i to 10-4 with  dlstillod

water.  One  ml  of  the  dilutcd samples  was  mixcd  with

15 ml  of  molten  potato dextrose agar  {PDAI and  ycast
malt  agar  {YM) for isolation ef  molds  and  yeasts,

respectively.  Thc  we!1-mixed  agar  rnedia  wcre  then

poured  into petri dishes and  ineabated at 300a for
24 to  48  h.

 71zxonemic nretheds  For  diagnosis and  taxenemica1

identification, the  systems  described in "Mucerales"

by Zycha,  Siepmann  and  Limiemann;4) in `fCertain

species  of  Mueor  with  a  key  to  all accepted  speeies"  by
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Schipper;S) in 
"Taxonemical

 studies  on  Genus

Rhizopus" by  Inui, Takeda  and  Iizuka;e) in "The

yeasts, a taxenomic  study'"  bY Lodder;7) and  in "A

new  key  te tlie ycasts'] by Barnett and  ?ankhurstS)

were  fo11ewed.

Fermentation  tests

  Preparation of' sttbstrates  Each  1oog  pertien of

glutinous rice  was  washed  and  seaked  in 150ml of

water  overnight.  After it was'stcamed  in a  rice

stcamer  for 15min,  60g  ef'  the  steamed  rice  was  put
into a  300ml  glass jar, covcred  and  autoclaved  for
15 min  at  12eec.

  Ptoparation of inecuta Yeast inocula were  prepared
by  introducing 5 ml  of  sterile  water  onto  48-hnld  slant

cultures  on  YM  agar.  The suspensien  of  mold  cultures

was  made  by adding  5 ml  ofsterile  water  to  each  4-day-

olcl  slant  culture  on  PDA,  and  rnycelia  and  sporangia

were  scraped  off  thc  agar  with  an  inoculating wire,

  Onc  ml  of  yeast suspension  and  two  ml  of  molri

smspension  were  used  for the  ineculation of  6eg  of

sterilized  glutinous rice,  mixing  as  well  as  possible,
The rice was  then  coverecl  anti lncubated at 30eC for
9 days.

  Ability of molds  and)easts  te digest gtutinoas rice  The

mold  and  yeast isolates were  tested  for theif  ability  to

convert  the  steamed  glutinous rice inte a  seft and  juicy
product  on  which  meld  growth  is not  noticeable.

Two  m!  of  each  isolate was  used  for inoculation.

  Pregress offcrmentation The progress of  fermen-
tation  was  determined  by the  changes  of  pH,  reducing

sugars  content,  and  alcoho]  production.

  Reducing  sugars  were  measured  by  a  modlfication

Bcrnfeld's method.e)  Ten  grarn samples  of  fermenting
rice  were  taken  after  2, 4, 6, 7, and  9 days incubation
and  blended  with  90  ml  of  distilled water  for 2 min.

A  IO rn1  aliquot  was  centrifuged  for 30 min  at  2,5oo

rpm. The  supernatant  solution  was  filtered threugh

Whatman  no.  1 filter paper, One  ml  efdinitrosalicylic

acid  reagent9)  was  added  to  1 ml  ef  fi1trate, hcated in
a  boiling water  bath for 5min,  and  then coolcd  in

rurming  tap  water.  The  optical  density of  the  solution

or  its dilution was  determincd at 540 nm  with a Baush
and  Lomb  Spectronic 20 spectrophotometer.  A

calibratien  curve  established  with  maitose  (O,1 to

1.0 mglml)  was  used  to  convert  the  spectrophetometer

readingg  into mi]ligrams  of  maltose.

  Ethnnol  was  separated  and  determined  quantitatively
by  gas  chromatography.  A  HcwJctt  Packard Modcl
5830Agaschromatographwasused. Acoiledstainless
steel  column,  6 feet by  lt8 inch with  a  wall  thickness

of  2.1 mm  (ID) was  fitted into the  iniection port to

allow  en  column  ibjection. The  column  packipg
was  10%  SP 1000il%  H:P04  en  1001!20 chromosorb

WAW.  Thc  column  oven  was  maintained  at  130-

150eC  with  the detector oven  and  the  irijector port
maintained  at  2500a and  2000C, resFectively.  Thc
flow rate  ef  the  carr{er  gas (helium) was  30mllmin.

Ethanel  was  dctected at  a  sensitivity  of  O.Os
AUFS.  A  Hewlett  Packard  GC  Terminal  IntegTator

modcl  1885eA was  connected  in series to the  gas
chromatographic  instrumcnt to determine  the  peak
areas.

  Standard aqueems  solutien  celltaining  O.5, 1.0,

1.5, 2.0, 2.5, and  3.0%  (viv) ethanor  in diethyl cther

were  prepared. A  linear curve  was  obtained  when

different cencentrations  (O.5-3.0%, vlv)  of  standard

ethanol  solutions  were  iajected into thc  column.

Retention timcs  (Tr) were  O,26 and  O.49 for ether  and

ethanol,rcspectively,

  One  ml  of  hornogenized fermented ptoduct  was

transferred  to  a  centrifuge  tube,  and  O.4 g NaCl  and

1.0ml  ethyl  ether  (Labindustries Co.) wcre  added,

The tube was  stoppered,  and  the  contents  were  mixed

well  and  centrifuged  for 5min  at  1,5oo-2,Ooo rpm,

The  top  (ether) layer was  removed  to  a  separate  tube,

and  asma]1  amount  ef  Caa12  was  addcd  to remove  any

H20.  Three "1 of  thc  sarnple  solution  was  iniected

into the  eelumn  with  a no.  701 Hamiiton 3yringe,

  The  changes  in the  pH  of  all fermentatioms wcre

determined, using  a  aorning  model  7 pH  meter,

Results and  Discussion

  Nineteen  molds  and  fifteen yeasts, as  shown

in Table 1, were  isolated from the four com-
mercial  starter  cultures.  Colonies of  each

kind of  microorganism  were  selected  on  the

basis of  diflbrences in features between  them,

although  many  isolates subsequently  proved
to be identical, According to the morpho-

logical characteristics  described by Zycha
et at.,4) Schipper5) and  Inui et al.,6) all  the

nineteen  mold  isolates were  considered  to

belong to the  family Mucoraceae,  Eleven of
them  were  classified  into the  genus Rhigopus.
Of  the remainding  eight  mold  isolates, two
from sample  SC  I were  identified as  Mucor

racemos:ts,iO) the  other  six isolates from SC  I,
SC  II, and  SC  IV  were  considered  to belong
to Anv,ton!7ces rotcxii (==enlan!ptdomucor oryzae)

as  described by  Ellis et al.ii)  These six  strains

showed  the  fbllowing characteristics:  colonies

growing  rapidly  within  7 days at  room

tempcrature  on  PDA,  near  grayish brown in
color;  sporagiophores  hyaline to light brown
with  yellowish contents;  sporangia  abortivc,

globose, 17-55ptm  in diameter, hyaline to
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Startpr culture Mold Yeast

SCI

SC  II

sa Irr

SC  IV

Rhizopasarrhizus

Mueer  raesmestLs

An!rlompces rozaxii

Ritizopttsjavaniczas

An!7fon!rces rezaxt'i

Rhizopus stolonger

Rhizopttsfo

Rhizopus delemar

Rntmptcs arrhiz#s

Rhizopzas eryzue

Artvlon!ptces reuxii

rtnesaensts

217.217317112l121142A11431611621671,rttlopsissp.

Hbnsenula sp.

llrrutopstssp.

Hinnsenulasp,

o

518S18

212

5f5

*
 Two  of  the  seven  isolates from  the  SC  I sample  were  identified as

 RhizopusarrkiztLs.

brown, with  en!arged  apophysis;  sporangio-

spores  globose, oval,  ellipsoidal to irregular

shaped,  gray, smooth  with  thin  walls,

5-7 × 3-7"m;  chlarnydospores  abundantly

produced in the  aerial  and  substrate  hyphae,
hya]ine to light brown,  thick  walled,  globose,
oval,  ellipsoidal  with  granular  contents,

12-30 × 10-20 "m,  single  and  in series,

  Fifteen yeast colonies  were  isolatcd from

samples  Sa  I, SC  II and  SC  III; none  was

found in SC  IV. On  the  basis of  morpho-

logical and  physiological characteristics

(Table 2) , these  yeast isolates can  be  separated

into four groups, Y  I (including SC  I-a, b, c,

g, h isolates), Y  II (including SC  I-d, e, f
isolates), Y  III (including SC  II-a, b isolates),
and  Y  IV  (including SC  III-a, b, c, d, e

isolates). From  taxonomical  studies, group
Y  I and  Y  III were  classified into the  genus
7brutopsis; group  Y II and  Y  IV were  identi-
fied as  HL  nsenuta.7,S)  As  shown  in Table 2, the
HLinsenula possessed strong  abilities  for nitrogen

utilization,  carbon  assimilation,  and  fermen-
tation. In  contrast,  the  7brulopsis assimilated

a  few kinds oforganic  cornpounds  and  utilized

only  glucose for ferrnentation.
  Each of  thc  mold  isolates was  tested  alone

for its ability  to convert  steamed  glutinous
rice  into a  soft  and  juicy product  on  which

mold  growth is almost  unnoticeable.  Only

four mold  isolates, ATCa  46429, ATCC
46430,  ATCC  46431, and  ATCC  46432,

met  these  requirements  and  were  used  in the
fermentation tests (Table 3). None  of  the

fifteen yeast isolates alone  was  able  to convert

the  rice  into a  soft  and  juicy product.
  Many  reportsi"S}  indicated that  a  good
ferrnented rice  product was  obtained  when

a  mixture of  molds  and  yeasts was  used  as

inoculum.  Wangi2} discovered that if a  pure
culture  of  Rhizopus spp.  isolatcd from cem-
mercial  starter  (Chiu-Yuen) was  used  as

a  single  inoculum, the  rice  product  showed

an  increase in sweetness  but a  decrease in
alcoholic  content,  which  is not  considered

satisfactory,  [ljien (1) studied  the  Indonesian
tape fermentation and  concluded  that  the

cooperation  of  a  mold  Chlarr!ydomucor orvzae

and  a  yeast E}idompcopsis fbutigera was

necessary  te convert  steamed  glutinous rice

into a sweet-sour,  slightly  alcoholic  paste.
Although  the  precise nature  of  the  interaction
of  yeast and  mold  in the  fermentation is not

clear,  it is possible that  during fermentation
the molds  secret  some  digestive enzymes  such

as  amylase,  lipase, and  protcinasc into the

rice  and  initiate the  fermentatien by con-

version  of  the  rice  starch  into sugars,  which

are  partially transformed  into alcohols  and

acids  by the  yeasts; esters are  also  formed  to

give the  product  its delightfu1 aroma,  In

this study,  combinations  of  one  amylolytic

mold  and  one  alcohol-producing  yeast isolate

(Table 3) were  tested for ability  to convert
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Characteristics of  yeasts  isolated from  starter  cultures.

C;roup ef  straims

Characteristics
YI   YII

  White,
  smeoth

  Round

 2 to 4 per
ascus  spherical

   +

   +
   +

   +
   +
   +
   +

   +
   +

   +
   +
   +
   +
   ±

   ±

   +
   +

   +
   +
   ±

   +

   +
   +
   +

   +
   +
    +

    +

   +
    +
    +

    +

    +
    +
    +
    +

    +
    ±

 HLinsenula sp.

YIII

Colonies

True  mycelia

Shapc  of  cells

Ascospores

Vitarnin-free growth
Growth at  temp.
 22-370c
 450CNitrogenutilization

 N03
 NO,

 Ethylamine
Splitting of  arbutin

Carbonassimilatien
 Glucose
 Galactose
 L-Serbore

 Maltose
 Sucresc
 Celleblose
 Trehalose
 Lactose
 Melibiose
 Raffinose
 Melenitose
 Inulin
 Solublestarcli
 D-xylose
 L-arabinose

 p-arabinosc

 D-ribose

 T.-rhamnose

 D-grucosamine

 Ethanot
 Glycerol
 i-Erythritol
 Adenitol
 DuTcitol
 D-mannitol
 D-sorbitoi

 a-mcthyl-D

  glucoside
 Salicin
 Inositol
 Lactic acid
 Citric acid
 Succinic acid
 Valinc
 Glycine
 Proline
 Arginine
Fcrmentatien
 Glucese
 Galactose
 Maltose
 Sucrose
 Lactose
 RaMnese
 Melibiose
 InulinSpecies

 name

 Whitc,
 slimy

Round  &elongated

  +

  +
  +

  +
  +

  +
  ±

  ±

  +

  ±

  ±

  +
  +

  ±

  ±

  ±

  +
  +
  +

  +

  +

7brulopsis sp･

White,smooth

Round

 +

 +
 +

 +

 +

 +

 +

   +

   +

   +

7brua2psis sp.

   Y  IV

   White,
  smooth  vr

  wrinkled

  Round  &
    oval

  2 to 4 pcr
ascus,  hat-shaped
    +

    +

    +
    +
    +
    +

    +
    +

    +
    +
    +
    +

    +
    +

    +
    ±

    ±

    +
    +
    +
    ±

    +
    +
    +

    +

    +
    +
    +

    +
    ±

    +
    +
    +
    +

    +

    +Hbnsenuia
 anemala
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 Chinesc  Ricc Pudding  Fermentation

 
Cultures

 ttsed  in the  fermentation tests. during the

   Organ{sms

   Molds:
Rhizopusarthizus

Rhizopusjavanisus

Rnizopusformesaenst's

Rhizopas arthizas

   Ycasts:

7brulopsis sp.

Hbnsenttta sp.

7brulopsis sp.

Hansenula anonmla

ATCC  no.

46429464324643146430

"9""9454643346058

   Source

Starter culture  I
Starter culture  II

Starter culture  III

Starter culture  IV

Startcr culture  I

Starter culture  I

Starterculture･II
Starter culture  rll

steamed  glutinous rice  intejuicy and  alcoholic

rice  pudding,  Tables 4 and  5 show  the

changes  in pH, reducing  sugars  (RS) content,
and  ethanol  production  during  fermentation
with  various  combinations  of mold  and  yeast
isolates, The  taste of  the  fermented rice

after 48 h incubation was  also  reported.

  The  pH  of  rice  fermented with  difllerent
combinations  of  mold  and  yeast isolates as

shown  in Tables 4 and  5 decreased sharply

from  6,7 to below 4.7 during the first 48 h
indicating that  thc  acidity  of  the  fermenting
rice  was  increasing. Beyond 48h  the  pH
fluctuated between  4.7 and  3.7 throughout
the  216 h (9 days).
  The  changes  in reducing  sugars  content

          Table  4. Changes  in pH,  reducing  sugars  (RS) content  and  ethanol  production
             occurring  in rice  femiented with  R.  arthiz!ts  ATCC  46430  in combination

             with  various  yeasts.

                                577

           fermentation with  thc  mold

isolate Rhizopus anhi4us  ATCC  46430  plus
each  of  four yeast isolates (7lorulopsis sp.

ATCC             Hbnsenula sp.  ATCC  44945,      44944,
71)ralopsis sp. ATCC  46433  and  Hbnsenuta
anomala  ATCC  46e58)  are  shown  in Table  4.
For  all  combinations  studied,  the  reducing

sugars  content  continually  increased during
the  first 96h,  and  thereafter increased in
combination  with  lhrulopsis sp.  ATCC  44944
and  Htinsen"ta sp.  ATCC  44945  but decreased
in combinatien  with  7brutopsis sp.  ATCC
46433  and  Hdnsenuta anomala  ATCC  46058.
The  highest level (12.4%) of  reducing  sugars

was  attained  with  a  combination  ofR.  arrhiztcs

ATCC  46430  and  7hrulopsis sp.  ATCC
46433 at  96h;  whereas  the lowest con-

centration  (3.4%) was  obtained  when  the

R. arrhizzas  ATCC  46430  was  combined  with

Hbnsenuta sp.  ATCC  44945. These results

indicate that  diflerent species  of yeasts rnay

play  an  important  role  in determining the

reducing  sugars  content  in the  fermented  rice.

  By comparing  the reducing  sugars  and

ethanol  level of  the  four yeast isolates in
combination  with  R. arrhizus  ATCC  46430,
Hhnsenuta sp.  ATCC  44945 produced  the

highest concentration  ef  ethanol  but a lower
level of  reducing  sugars  at  96 and  168h.
As  seen  from  Table 2, the  HZinsenuta strains

possess a  strong  tendency  to ferment glucose,

Fermentation  with:Time

 (h) pH
RS{%)Ethanol

 <%)
 (vlv)

   Taste

(during os-96  1i)

Unfermented  rice
R. arrhilus  ATCC  46430

 Plus 71}ratopst's sp.

    ATCC  44944

 Plus thnsenula sp.
    ATCC  "945

 
pius.7.loe`.Pij'iSSg

 Plus Hbnsenata anemaia
    ATCC  46058

o

489616848961684Bes168ng96168

6.7

4.73.93,94.73,83.83.

 84.03.94.64,34,3

o

 L77.310,O

 1.03.47.86.712,49.83.08.37.2

o

3.082.
 845.

 137.
 102.

 523.
 522.512.

 88

Sweet  mild, alcoholic
and  fruit aroma

Sweet-sour, strong

alcoholic  fiavor

Sweet, pleasant fruit
aroma  & mlld
alcohelic  flavor

Sweet-seur, strong

and  unpleasant

alceholic  fiaver

--.-./. 4.-.. ..nL.- --.--- -..
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Tablc  5. Changes  in pH,  reducing  sugars  (RS) content,  and  ethanol  production

   occurring  in rice  fermented with  7brutopstc sp.  ATCC  464S3 ip combination

   with  various  melds.

 Fermentation  with:

Unfermented  rice

71,r"lopsts sp.  ATaC  46433

Time
 (h)pH  

R%gEthanol            Taste

 ((v%t.}) (during 48-96  h)

Plus Milopas arthizas
   ATCC  46429

Plus R.jauanicus
   ATCa  46432

Plus R. fennesaensis
   ATCC  46431

Plus R. arrhizas

   ATCa  46430

o

case144216

 4Bos144216ca

 961"216reos!"216

6.7

4.43.94.03.94,23.73.

 B3,
 84.64.34.

 14,Ork24.34.14.0

o

L86.79.3B.33.

 87.57.9B.3LBB.55.27.25.69.66.45.6

o

O. 03LooL963.

 63O.
 07L111.

 703.
 "O.

 02O.
 472.
 013.
 SlO.

 13O.
 951.
 943.
 92

Sweet, mild  alcoholic

and  pleasant fruit
aroma4

e

e

galactose, maltose,  sucrose,  and  raffinose  into
ethanol,  and  therefore consumcd  large

amounts  of  sugars  to produce  high levels of

ethanol  (5.l3% at 96 h  and  7.10% at  l68 h)

and  retained  low  concentrations  of  sugar

(3.4% at  96 h and  7.8% at  168 h) in the  rice.

Therefore, the  final products  gave  a  swect-

sour  taste and  strong  alcoholic  fiavor (Table
4),

  Hdnsenuta anomata  ATCC  46058  produced
more  reducing  sugars  and  less ethanol

(Table 4) when  compared  with  Hbnsenula
sp.  ATCC  44945 at  96h. The  products
appeared  to have  a  sweet-sour  taste and

a  strong  but unpleasant  alcoholic  oder  which

could  not  be  considered  as  tasty rice  pudding.
A  similar  result was  also  reported  by  Cronk

et al.2) on  the  studies  of  Indonesian tape

ketan fermentation. They  observed  that

when  the  rice was  fermented in part by
iihnsenuta anomala  it developed  a  strong  odor

of  ethyl  acetate,  which  might  decrease

palatability to some  consumers.  The  esterifi-

cation  of  acetic  acid  with  ethanol  to form
ethyl  acetate  accounts  partially for the

decreased concentration  of  ethanol.

  As  shown  in Table 2, the fermenting ability

of  the  71)ruLopsis sp.  was  quite weak.  It
converted  only  glucose into ethanol,  therefore

retaining  a  large quantity of  sugars  in the

rice at  96  and  l68 h (Table 4), and  develop-
ing a  sweet  taste and  a  mild  alcoholic  flavor.

  The  fermentation  of  rice  by  various  molds

including Rhi4opzas arrhizus  ATCC  46429,

R. J'avanicus ATCC  46432, R. formosensis
ATCC  

tl6431,
 R. arThiztts  Pgl'CC  46430,

each  in combination  with  the  same  yeast
isolate 71)rutopsis sp.  ATCC  46433, resulted

in similar  changes  in pH, reducing  sugars

and  ethanol  production (Table 5). The

percentages of  reducing  sugars  and  ethanol

at  96  h for all  four combinations  maintained

a  proper  ratio  to make  the rice  products with
a  sweet  taste, mild  alcoholic  flavor, and

pleasant fruit aroma;  these  are  considered

good  qualities in Tien-chiu-niang,

  Wang  and  Hesseltine3) studied  Lao-chao

( Tien-chiu-niang) fermentation and  found  that

a  good fermented  rice  was  made  when  a  mold,

Rhicoptts chinensis  NRRL  3671, and  a  yeast,
Endbmpcopsis sp.  NRRL  Y7067,  were  used

as  inocula instead of  a  commercial  starter.

In the present work,  when  a  similar  mold,

R, chinensis  ATCC  22958, and  Elzdon!7copsis

-..".-ww- ...-
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fbuligera ATCC  24945 (==Shccharon!yces
fibuligera) were  employed  for rice  fermen-
tation, an  unsatisfactory  product with  a  sour

taste and  strong  alcoholic  flavor was  obtained,

This  result  confirmed  the  observations  report-

ed  by Cronk et at.2) that  E. fibuligera showed

higher alcohol  producing ability  than

Hdnsenula sp.,  therefore  consuming  more

sugars  to produce  high concentrations  of

alcoho!  and  decreasing the  sweetness  of  the

produc.t. ,

 The  resuks  of  the  present studies  demon-
strate  that  to make  a  delicious rice  pudding
a  combination  of  a  selected  strain  of  the

yeast 71)rutopsis and  one  of  the  amylolytic

molds  may  be used  as  a  starter  culture.
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