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Leavening Agent for Bakery Products
B. R . M ad u sh an , S. B . N avara tne , I. W ick ram asin g h e

Abstract— Toddy sediment (TS) was cultured in a PDA medium to 
determine initial yeast load, and also it was undergone sun, shade, 
solar, dehumidified cold air (DCA) and hot air oven (at 40°, 50° and 
60”C) drying with a view to preserve viability o f  yeast. Thereafter, 
this study was conducted according to two factor factorial design in 
order to determine best preservation method. Therein the dried TS 
from the best drying method was taken and divided into two portions. 
One portion was mixed with 3: 7 ratio o f  TS: rice flour and the 
mixture was divided in to two again. While one portion was kept 
under in house condition the other was in a refrigerator. Same 
procedure was followed to the rest portion o f  TS loo but it was at the 
same ratio o f  corn flour. All treatments were vacuum pocked in triple 
laminate pouches and the best preservation method was determined 
in terms o f  leavening index (LI). The TS obtained from the best 
preservation method was used to make foods (bread and hopper) and 
organoleptic properties o f  it were evaluated against same o f  ordinary 
foods using sensory panel with a five point hedonic scale.
Results revealed that yeast load or fresh TS was 5 8 * 106 CFU/g. The 
best drying method in preserving viability o f yeast was DCA because 
U  o f this treatment (96%) is higher than that o f  other three 
treatments. Organoleptic properties o f  foods prepared from best 
preservation method are as same as ordinary foods according to Duo 
trio test.

Keywords— Biological leavening agent, coconut toddy,
- fermentation, yeast.

I. In t r o d u c t io n

TODDY is a common in various parts o f  Asia and Africa 
and goes by various names, such as Emu in Nigeria, 
Nsamba in the Congo and Raa in Sri Lanka. Toddy is 

collected as a sap by the tapping o f  the coconut inflorescence 
at immature stage (!]. The collected sap will be undergone 8 
hours for fermentation into toddy and thereafter it was syphon 
out from the vat and the sediment is left out as a waste 
material. Even though the sediment is thrown out as an un­
economical product it may contain plenty o f  vegetative yeast 
celts and spores.

There are several types o f  leavening agent available in 
the market namely biological leavening agents (yeast), 
chemical leavening agents (bicarbonates). Since toddy 
sediment contain plenty o f  yeast cells and spores it can be

F. B.R. Madushan is with the Department of Food Science & Technology, 
University of Sri Jayewardencpura. Gongodnwila, Sri Lanka (corresponding 
author to provide phone: +94 779-250-280; e-mail: as65568@scl.sjp.ac.lk).

S. S. B. Novaratne is with the Department of Food Science & Technology 
University of Sri Joyewordenepuro, Gangodowila, Sri Lanka (e-mail: 
sbnavat234@Bmail.com).

T. I. Wickramasinghe is with the Department of Food Science & 
Technology, University of Sri Jayewardenepurn, Gangodewila, Sri Laoka (e- 
mail: iodirBw2002@yahoo.com).

useti as a  biological leavening agents. In biological leavening 
agents category there are several types for bakery industry 
available in the market namely cream yeast compressed yeast, 
active dry yeast and high acidity d iy  yeast [2], Commercially! 
yeast (Saccharomyces cerevisiae) is mainly produced on grains 
mashes or sucrose rich molasses t3].Yeasts have been used by: 
people since old ages (4000 to 5000 years ago) and nowadays 
It is being using in vast applications mainly in bakety industry,? 
Consumption o f  bakety products has been dramatically' 
increased in past years also. Yeast could be aerobic o r  
facultative anaerobic and its carbohydrates, lipids and nitrogen? 
m etabolism activities are very helpful for the bakery industry. I

Since Sri Lanka is situated in tropical belt o f  the globe:j 
the different types o f  air bom yeast strains are available. Sril 
Lankan scientists have also reported that there was different 
types o f  yeasts and yeast strains available in  coconut toddy : 
(4],Some o f  these strains are responsible for sugar! 
fermentation. And sediment after fermenting is highly! 
perishable, which (fresh sediment) is used by rural folks fo r : 
domestic scale food preparation. It has been repotted that 
palmyrah toddy mixed culture has performed better than the; 
baker’s yeast [5], Since coconut toddy sedim ent is a wastefiii! 
by product and possibly good source o f  yeast spores, scope o f t 
this study is to identify yeast load in the sediment,? 
preservation technique and possible utilization o f  it in food! 
industry. '

II. M ETHODOLOGY
A. Collecting Samples |

Toddy sedim ent samples w ere collected from  a  large;
scale coconut tavern in the dow n south area in Sri Lanka, w ere | 
put to  a  sterile container and turned the lid lightly. Then th e | 
container w as placed in an ice ciystal bath for reducing 
microbial activities and their growth. Thereafter collected/ 
samples w ere transported to the laboratory and kept under :! 
refrigeration condition for the subsequent areas o f  the study.

B. Determination o f YeasI and M old Count Using Pour s
Plate M ethod 5

Dilution series o f  fresh toddy sediment and the toddy ;! 
sedim ent o f  the best drying method were prepared up to  10"*^ 
dilution using Ig  o f  toddy sedim ent Then potato dextrose agar'' 
was used for: culture yeast and molds. Acidity o f  the m edium ! 
was set to approximately 3.5 pH with sterile tartaric a c id | 
achieves the inhibition o f  bacterial growth. Thereafter 1ml o f l  
the toddy sedim ent o f  each dilution is fed in to each dish and I  
then a thin layer o f  media is poured. Then dishes w e m j
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|ted at the room temperature (29°C) for 48 hours and 
CFU (colony forming units) o f  fresh toddy sediment and 
’ sediments o f  the best dying method were recorded 

ing to [6]. Finally average CFU/g count was taken.

>C. Determinalion o f Leavening Index (LI)
Twenty five grams o f  w heat Dour and 2g o f  sugar were 
with Sg o f  toddy sediment while incorporating adequate 
4 o f  water until dough w as converted in to  suitable 

lstcncy. Thereafter a  portion o f  the dough was taken and 
ljul in to a measuring cylinder up to 25ml level and it was kept 
tinder in-house condition (RH 78% and 29°C).

- A layer o f  paraffin oil was poured onto the top o f  dough 
the measuring cylinder to prevent exposing the dough to the 

fo rm a l atmosphere. Thereafter increased volume o f  dough 
ĵWtis recorded after two and half hours in in-house condition. 
m S  leavening index w as calculated the using equation given 
JSelow.

y  _  Increm en t of dough volum e
Initial dough volum e ' ^

D. Determination o f the Best Drying M ethod 
, ®even different types o f  dtying methods namely sun 

gfrying, shade dtying, solar drying, cold dehumidified air 
J,.diying and hot air oven dtying were used to dehydrate the 
ifejpddy sediment until the moisture content reach to the safe 
g |eve l(6 -8% ).

I I ' ' ■ In h 0 t.“il  dyin8 01 40°C ’ 50°C  and 60°c  temperatures,
Insensible heating at constant humidity ratio drying process was 
S|psed. Therein norma) atmospheric air was conditioned to gel 

^bove three temperatures and conditioned air was blown over 
p e  wet toddy sediment until it attain to the safe moisture 
Segment, in cold dehumidified air dying process, normal

gM-w^ospheric a i, was conditioned to get 8°C and RH 10% 
proximately) and this cold dry air was used to  dehydrate 
toddy sediment. In sun dtying (at 406-45"C) the toddy 

|j|e d im e n t was under protective cubicle and dtying was earned 
» o u f  until moisture content reach to the safe level, in  the case o f  
j|||ihade dtying (at 28-30°C), it was done using a specially  
^designed chamber in the laboratoty with aeration facility. 
*®Idlar dtying w as done using a fabricated prototype solar drier! 

Jb e  normal atmospheric a ir was blown to  the collector (28- 
I P  C) in order to  make the cold a ir hot (70-75*0/1116 speed 

! | ) f  the blowing fan was used to control the 28-30°C 
g; temperature o f  the blowing air. The hot air generated from the 

collector was blown over the wet toddy sediment until toddy 
p e d im en t attain safe m oister content. The best diying method 
gWBS determined in terms o f  the leavening indexes by 
" ——paring values.

E. Determination o f the Best Preservation Method 
This experiment was conducted according to two factor 

^factorial experimented design. Therein toddy sediments o f  
g p n f  diying method was taken and divided into two portions 
p a id  one portion was mixed w ith rice flour at the ratio o f  3: 7 
aj°ddy sediment: rice flour) and this portion was again divided 

p b  two equal portions. W hile one portion was kept under 
prefrigerator condition and the rest was kept in in-house

condition. Same procedure was followed to rest portion but 
with com  flour. (3: 7; toddy sediment: com  flour)

Fig. ] Design o f  the experiment

All the treatments were triplicated and vacuum packed 
using triple laminated pouches. Samples were drawn from 
each treatment weekly and leavening index was measured in 
order to determine the best preservation method. The design o r  
the experiment is shown in fig. 1.

F. Evaluation o f Organoleptic Properties o f food  products
The dried toddy sediment o f  the best preservation 

method was taken and two leaven food products (bread and 
hopper) were made.

Breads were made with a  standard bread recipe (without 
using yeast) according to the prescribed method [7] 
Organoleptic properties o f  prepared breads such as color, 
crispiness, flavor, odor, texture and overall acceptability were 
compared against same o f  ordinary breads according to Duo- 
trio test method using 30 respondents. The sensory profiles o f 
both treatments with respect to six sensory stimuli were drawn 
using 5 point hedonic scale along with same number o f  
respondents (30).

Hoppers also were made with a standard bread recipe 
(without using yeast) according to the prescribed method. 
Organoleptic properties o f  prepared hoppers such as 
ensptness, taste, odor, texture o f  the edge o f  the hopper and 
taste, texture odor color o f  middle o f  the hopper and overall 
acceptability were compared against same o f  ordinary hoppers 
according to Duo-trio test method using 30 respondents too. 
The sensory profiles o f  both treatments with respect to ten 
sensoiy stimuli were drawn using 5 point hedonic scale along
wttb;same number o f  respondents (30).

III. RESULTS AND DISCUSSION 
! Initial pH, moisture content, solid content, LI o f  toddy 

sediment were measured, which were 3.6, 87.05% 12 95% and 
120% respectively. Therefore fresh toddy sediments was 
somewhat acidic watety. And also it contain five yeast cells
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id spores as it has shown a strong value for the leavening 
dex.
A . D e te rm in a t io n  o f  V ea st a n d  M o ld  C o u n t

Yeast plate count o f fresh toddy sediments and toddy 
:diinenls o f best drying method were 5 8 x l0 6 und 5 l * l 0 4 
FU/g. Therefore this count is ulso indicate presence o f live 
east cells and spores in fresh toddy sediments and toddy 
sdiments out o f best drying method as well.

B. D e te rm in a t io n  o f  th e  B e s t  D r y in g  M e th o d  in te r m s  o f  U

Leavening index o f dried toddy sediments obtuined 
rom drying methods namely sun drying (4Q-45°C), slmde 
,rying (28-30°C), solar drying (70-75°C), cold dehumidified 
iir drying (8“C) and hot air oven drying (40°C, 50°C und 
iO°C) are given tin table I .

TABLEt
LEAVENrNQ INDEX OF DRYINQ METHODS

drying method M ean L I
% _

X

Mean
variation

y *  SO
Sun drying (40-45°C) 0 0
Solar drying (70-75°C) 0 0
Shade drying (28-30°C) 75.33 4.1
Oven drying 

40°C 34.66 3.77
5G°C 0 0
60"C 0 0

Cold dehumidified air 114.05 1.95drying (8oC)

The data given in table 1 indicate that the best dying 
method iB cold dehumidified air drying at B°C becauso this 
treatment was capable to  preserve viability o f yea9t cells more 
than the other 6 drying methods. Because L I is more due to 
presence o f  more live yeast cells and spores.

C. D e te r m in a t io n  o f  th e  B e s t  M e t h o d f o r  P re sen > a tio n  o f  
D r ie d  T o d d y  S e d im e n t

The best preservation method pertaining to the two 
factor factorial design was measured in terms o f L I weekly for 
period o f 4 weeks and results are given in tublc 2.

T A B L E 2 W |
LEA V EN IN G  IN D EX  OF T R E A T M E N T S W ITH  R ESPE C T  T O  S T O R E Y S  

T IM E  PER IO D ___________________  • •W

Mean leavening 
index % (x )

&. mean 
vuriuNonte SD)

Treatment

aib0 Oo b|
After Meon LI 101.33 105.33 108

1st
week

Mean
variation 1.88 1.88 0

Alter Mean L.l 92 90.66 101.33

2nd
week

Meun
variation 0 1.88 1.88

After Mean Li 84 96 93,33
3rd

week
Mean

variation 3.26 3.26 1.88

After Mean LI 79.33 88 89.33
4 th Mean 5.73 3.26 1.88week variation

The daiu given in table 2 clearly indicate that the bcatHff» 
preservation method o f toddy sediment is Q|b| (M ixing wilh'tfS 
com flour and keeping with refrigerator condition). Reason foFift 
this consequence is viability o f yeast spores preserved underiJJ 
low temperature storing (8“C). Therefore storing in.v& 
refrigeration condition is a productive option in preserving pf^l 
yeast cells in toddy sediments. Moreover, as com flour ls;i |  
somewhat inert it doesn't have any influence on the viabilityjj] 
o f yeast cells up to four weeks o f period o f storage. T h io j  
conclusion is farther evidenced by the mean variation o f 
best treatment which is 96 ± 1.88 %. .''j|

D . E v a lu a tio n  o f  O r g a n o le p tic  P r o p e r tie s  q f  B r e a d

Organoleptic properties such as color, flavor, odor,;# 
texture and overall acceptability o f  bread prepared form th^jj 
best preservation method o f toddy sediment were compared^ 
with the same o f  ordinary bread. Since both treatments wore'? 
failed to secure minimum responses (21) to get a significant^ 
difference, there is no significant difference between ordinary • 
bread and bread prepared with toddy sediments. To farther, 
elaborate this outcome, sensory profiles for the both- 
treatments were drawn which is given in fig. 2.
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Fig. 2 Sensory evaluation ofbreods

ftQensory profiles also clearly indicuicd that there woo not 
^Significance difference between sensory stimuli o f both 
^products.
1%  Organoleptic properties such as crispiness, taste, odor, 
^texture o f the edge o f the hopper and taste, texture odor color 
jjfpf middle o f the hopper and overall occeptobility o f bread 
|rprepared form the best preservation method o f toddy sediment 
‘iljyfere compared with tho same o f ordinary hopper. Since both 
^treatments were failed to secure minimum responses (21) to 
|fcet a significant difference, there is no significant difference 
^between ordinary bread and bread prepared with toddy 
Impediments. To farther elaborate this outcome, sensory profiles 
jjifor the both treatments were drawn which is given in fig. 3

•  244-Toddy preserve added hoppor 

•245-Commerclal yeast added hopper

IV . C O N C LU S IO N
The best drying method in preserving o f toddy 

sediments was cold dehumidified air dying at 8*C.The best 
treotment in preserving o f toddy sediment is incorporating of 
corn flour at the ratio o f 7:3 and keeping the mixture under 
refrigeration cundition.Breod prepared form the best treatment 
is as almost same as normol bread in term of sensory stimuli 
as well os sensory profiles. Therefore toddy sediment is a best 
source for leuvening food products und it can be served in dry 
form for at least four weeks period.
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