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SUMARY 

The following pointsmust be emphasized in this project: 

1. After correcting steps by different p;rts of the project. the 

installation of pressed baker yeast plant SIPAQ may beconsidered 

technically rehabilitated. since it may produce yeast of good 

quality! 

2. There are some weak points which deserve to be mentioned and 

demand a special attention and some measures at near future. 

They are: (1) boilers; (2) filter press; (3) packaging; (4) 

production of mother yeast; (5) cleaning and sanitation; (6) 

training for production and control personnel. 

3. The economical analysis shows the following p~ints: (1) the 

investment is profitable if it is operated near the nominal 

capacity; (2) the fair price is much higher than current 

practised price in Maputo; (3) it is essencial to keep 

economical follow up by the industry as well as by Government 

authority (UDRA); (4) it is of the almost importance a training 

program for Government personnel on economical analysis 

modern means and methods. A program for this training 

in Annex IV. 

using 

is shcMn 

4. The measures listed on item 2 will allow production of pressed 
baker yeast of high quality interni'ltional sti'lnrlilrcl. Th0 pl ilnt 

f~~ dry yeast needs a technical and economical pre-viability 

project for the assessment of basic steps by the Government. 

1 
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I - Assistance and Coordination on Installation of Equipments 

froa Beira. 

The following equipments w~re examined and set in usable 

conditions, whenever possible: 

1 - Yeast pump for filtration 

Make: Nation3l Pump Model 4375, serial n2 3771 

National Pump & Engineering Works. 

The equipment was totally dismantled, cleaned and tested 

for performance. The electrical motor (Hawker Seddley Electric 5,5 

Kw, 1440 rpm) was also tested. It was installed in production line 

to replace other two small pumps. A leakage in piston stuffing box 

was detected which must be replaced. 

2. Yeast press filter. 

Make: National Pump & Engeneering Works. 

The general appearance of equipments was satisfactory, but 

required cleaning and painting for rust protection. Some steel plate 

were not in good conditions and some units were missing ( 18 were 
found but it requires 25). 

The equipments was thoroughly cleaned and painted and it 

was sl19<Je5ted to purchase the missing plates. 

3. Air compressor. 
Make: George Walker & Sons J,td. 

Stroot, Gloucestershire 

Set n2 ~171; 150 H.P.; 5500 cmh. 

The general appearance was reazonable. During trans(Y.>rtation 

some damage was observed, su~h as breakage of lubrication system 

and rusts on rotor. 

3 
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The lubrication system was fixed and rotor was oiled 
for neintenance • The ~tor was tested and it was in good working 
conditions. •rhe equipment was placed in stand by to be used for 

replacement of compressors currently in use (whenever it is 
required) or for expansion program. 

4. Diluted molasses pumps. 

~ke:: no name plate 
Motor; 4 H.P. 

The unit was revised and it was in workable condition. 
It was stored for use whenever nec~ssary. 

5. Positive replacement pump. 

Make: Mono-Pump (PTY) Ltd. 

Motor: Relmo; 2 H.P.; 1460 rpm.· 

The unit was thoroughly· revised. 

were replaced. It was stored 
All bearin9E and 

packings for use 
required. 

6. Sanitary pumps (2 units) 

Make: Worthington - Simpson 

Stewarts and Lloids of So. Africa Ltd. 
Size: 1 1/2" ESF; 1425 rpm; 2 H.P. 

whenever 

They were completely revised. All bearings were 
replaced and the main shafts were adjusted. After servicing 
they were placed in stock for replacing the pumps currently in 
use if required. 

7. Water circulation pump (centrifugal type). 

Make: KSB; type EIA-040K. 

Motor: First Electric Co.:poration; 20 H.P.; 1460 rpm. 

The pump was completely revised and bearings were 

replaced. It was installed next to water cooling towar BAC 
model VAT-200. 

I 
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8. Water pump, centrifugal type. 

Make: no name plate 

Motor: Induction Motor; Serial n2 4317; 5,5 

1430 rpm. 
H.P.; 

The pump was completely revised. Bearing needed to be 

replaced. It is used for yeast cream recirculation in storage 
tank. 

9. Water Cooling Tower. 

Make: BAC - Model VAT 200; NE 71365. 

Some damages on steel plates occurred during 

transportation, which were easily repaired. The unit was 

installed on top of building, besides an existing concrete towe~ 

Before its placement it was built a concrete foundation. The 

unit was ready to be placed in operation, but it has not 

connected because Grenco cooling system has cap.:1city more 

currently required for the factory. 

10. Yeast pressing machine. 

been 

than 

Two units were brought fran Beira. One of them has 

control of exit aperture to be operated with automatic cutter. 

They were completely revised and roller bearings, couplers, 

aligmments and bronze bearing were fixed. 

11. Refrigeration System - Freon 22 (2 incomplete units) 

M~ke: no name plat0 

Motor: Kapa! South Africa; 11 Kw; 1460 rpm. 

After complete revision, it was found that they are 

not economically recoverable. 

12. Automatic yeast cutting table. 

works 
The automatic cutting device needed a substancial repare 

and it would be difficult to repare due to lack on 

5 
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replacement parts. The stainle3s steel table may be used for manual 

wrapping of yeast olock. 

13. Plate type heat exchanger. 

'J.'hree units were brought fran Beira. Two units were 

complete and one has some plates missing. 

Two complete units we~e revised and they ta1ereready to put 

in operation. 

14. Laboratory equipments. 
One clinical type centrifuge was brought from Beira and 

it was found to be in satisfactory condition. 

The pH-meter brought at same time was not in usable condition 

and its repair was not recommended because it was an old and out dated 

equipment. 

6 
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II -Installation of Nestfalia Separator 

The installation of Westfalia Separator HDA-50 has b~en 
finished by equipmentsupplyinq comp3ny. It is in good operating 
conditior.. 

The old separators (Alfa Laval DX-309-38B and Westfalia 
HFG-8006) are also in place to be used whenever necessary. 

7 
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III - Installation of Glycol water•Cooling System 

The Grenco cooling system (glycol-water system) has been 

bought by UDRAr and installed in ground floor where was "Production 
Office• due to easy access andneintenance • The cold room (not 

currently in use) next to this office was also dismantled to give 

enough space for the system. It is over dimensioned for current 

plant capacity of productionr but it is in perfect operating 
condition. 

8 
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IV - ~nalysis of Rehabilitated Plant 

Technically, the plant is in adequate O?erating condition 

after all the works and repairs p.:!rformed. The control of t€111Jerature 

in ferm~ntation vat can be effectively carried out by coil typ~ 

cooling system. The tubings are in reazonable conditions and all 

the pumps for transfering materials and products are adequate. 

As all the industries, it is necessary a continuous 

neintenance of equipme:its and remodel those parts and 1 ines which 

become autd3ted or wornout. It must be established a preventive 

uainterance program to a"oid unexpected and undesirable stoppage. 

For this purpose pumps and parts brcught from Beira are very 

important. 

Furthermore, it is necess3ry to establish a plant 

remodeling program t.o improve its efficiency and quality of products. 

Some points may be stressed: 

1. Replacement of boilers currently in use. They ~ce old and well 
wnrnouf- .,tJCI ttnl suit;ibl<' ror n•pairinq. 'l'hl'y llllH;t h·• re•p];H•·•cl 

with a new modern boiler which uses a more economical fuel. 

2. Replacement of packaging sectior. including pressing and packaging 

of yeast blocks The method curre~tly in use is almost totally 

manual and uses an ordin.3ry wrapping pi1p·er to pack yeast blocks. 

It is not suitable on higienic p-:>int of view and it affects 

adversely the shelf life of product. 

There is currently good semi or tota 11 y autom.'1t ic E'qlli111rnt 

that p~rforms these tasks with a m~~imum of manual contact, using 

apropriate ~rapping paper. 

3. Replacement of yeast filtration and pressing system. 

Filter press an::J pump3 are old and outdat<?d, besides b'.•ing 

we 11 \<,,Urnout. 

9 
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Their replacement witr. new and with right dimension will 

reduce loss of yeast cells during filtration an1 will improve 

quality of yeast by reducing contamination and causing less daneg~ 

to yeast cells. Some new equipments of this kind allo~ addition 

of special additives for improving fermentation and keeping 

quality. 

4. Installation of yeast cultivation from laboratory test tubes. 

It will enable the factory to become independ~nt of mother yeast 

importation. 

Currently, mother dry yeast is imported from United States 

and kept under refrigeration . There are some problems with 

importation and the period and temperature of storage. With the 

installation of yeast cultivation section the yeast culture can be 

kept indefinitely in Laboratory, and grown it to the amount of 

mother yeast whenever required. Parallel to installation of this 

secti0n, it is necessary to find a trained technicians for the 

job, because it demands a special knowledge and skills. The Funda 

~ao Tropical de Pesquisas e Tecnologia of Campin~s, S.P., Rra7.il 
is cap:ible of carr in9 out a trai11i11y program on the sub jl'ct. 

5. Rearrangement of cooling system for fermentation vat, 

activation of cooling tower SAC-model VAT 200. 

with 

The Grenco Syatem will be used for yeast cream cooling 

and for an auxiliary cooling device for fermentation vat. This 

will allo~ to reduce co3t of yeast production sinca the cooling 
towar (SAC-model VAT-200) is less expensive and its O?eration is 

much simpler and economical than Grenco System. The use of Grenco 

System will be restricted for cooling yeast cream for rraintenance 

of fermentation p~wer during yeast separation, f iltr~tion and 

storaga. 

10 
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6. Control o~ molasses and nitrogen feeding during ferm~ntation 

There are automatic or semi-automatic systems for 

controlling molasses and nitrogen feeding during yeast gro~th 

in ferme3tation vat. These devices allo~ an optimum control of 

feeding rate which improves th~ following: (1) yield of baker 

yeast: (2) yeast productivity, and (3) qu3lity of product.These 

installations must also i:'e coupled with training program for 

o;>eration with these equipments and for control with laboratory 

tests. 

7. Cleaning and sanitation of plant, The current sanitary 

conditions of plant are not satisfatory for produ:::tion of good 

quality yeast. The sanitation is a complex system and demands 

a broad analysis and corretions, such as: (1) correct site of 

plant construction: (2) sanitary construction of plant andother 

facilities: (3) sanitary construction and c\:-sign of equiprents; (4) 

cleaning and sanitation of plant: (5) effective control of 

rodents and insects: and (6) training program for improving 

workers hygien-.? and consiousncss. 

This must be established by a correct and 

applied constantly to be successful. It is very h'\rd t<ts'~ 

8. Installation of Second Westfalia Separator. 

With another Westfalia separator llDJ\-50 (simi lctr to rK'W 

separator) installed in series th~ yeast cream that com~s out 

from first separcttor is wash~d in second unit. Tl1is <ti lows th~ 

yeast separation and washing in one single passing. '!'his reduces 

yeast loss in this step and faster separation improving 

productivity of the industry. 

11 
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V - Control of Yeast Quality and l~oduction 

In order to detach this section from main body of this 

report, the detail of method is shown is Annex III. This allows 

one to take apart and use as •uandbook of Yeast Quality and 

Production Control•. 

The following parts are shown in Annex III: 

1. Determination of Fer~ntation Pow~r 

2. Measurement of viable cells 

3. Determination Quality of yeast p~oduced 

4. Determin3tion soluble solids in molasses 

5. Acid treatment of yeast suspension for reducing 

bacterial contamination. 

These techniques are chosen because they are simple and 

easily performed at current laboratory equipments and facilities 

except pH-meter, because those found in lahorntory W• ... r" not in 

good operative conditions. 
For complete control, other paraneters m.1si: be determined 

in laboratory, such as; (1) total sugar content in molasses; (2) 

total reducing sugar in fermented broth; (3) sulfit~ content in 

molasses; (4) amount of ammonium nitrogen during fermentation; 

(5) protein content in yeast, etc. They are not feasible at 

currrent laboratory facilities, and the benefit one can take 

from those analysis are re la ti ve because L111·r·~ is no ef f Pct.i w ... 

control of fermentation vat regarding molasses, nitrogen and 

air supply to copr? with Y'-'ilst cultiviltion demand. 

12 
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ECOllOIUCAL RESUf-TS 

In this p3rt, the economical ~sults of pressed baker 

yeast factory SIPAO tsociedade Industrial de Produtos Alimenti­

cios Ouimicos Ltda) at Maputo - Mozambiqu'!, is discusse;.1 • 

In the calculation, it is assumed that the industry 

is working 312 days 3 year (26 days per month ) in continuous 

operation sy~tem (24 hours per day) with three shifts a day. 

The factory needs 1716 metric ton of molasses and 

produces 936 metric ton of pressed baker y~ast a y~ar according 
to its nominal capacity. 

14 
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ESTIMATION OF INVESTMENT AND COS1' OF PRODUCTION 

The required investmerts of the industry was estimated 

from basic qu~ntitative flow shE?et shown in figure 1. The total 

investments was divided into two items: 

(1) Fixed investment and (2) working capital, The table 1 shows 

fixed investment predicted according to the items, and the table 

2 shows the working capital. 

The fixed investment refers to the items which are not 

involv~d in everyday transactions. Working capitaJ allows the 

industry to start production. In its estimation the minimum 

quantity of sale, period of delivery, non divisibility of 

expenses and st~rage capability of the industry are considered. 

The basic financial resources my come from owner 

investments, o~ from financial loans at short or long periods. 

Short period loans are usually applied for working 

capital, and lom:j loans with the period longer than one 

are applied for fixed investments. 

year 

The fixed investment charges on cost of production 

regardless of production level(within certain range) and it is 

required for structure and normal function of th~ induscry. 

The working capital varies according to the amount of 

production. It has direct relationship with the quantity of 

yeast produced (within certain limits). 

The overall sum of fix0d and workinq inv~stm~nts 

gives the total investment (Table 1 and 2) which in this study 

it amounts to $ 595,253,831.64 MT or an equivalent of 

US$ 960,086.02. 
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l 
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Figure 1: Basic Flow sheet for pressed baker yeast production at SIPAQ 
at Maputo - Moz. 
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TABLE!: Estimation of fixed investment for pressed baker yeast 
processing unit at Mc.;pl\to (SIPAQ) 

Fixed imrestment 

External wiring, electricity, 
etc. 

Buildings 

Processing equipments 

Auxiliary equipments 

Laboratory equipments 

Vehicles 

Furniture and off ice 
facilities 

Installations and 

f ixiture 

Others 

TOTAL 

* 1 US$ = 620.00 MT 

US$* 

9,159.50 

183,190.00 

)75,514.00 

219,596.00 

6,800.GO 

49,942.42 

2,789.00 

50,191.00 

27,215.46 

934,397.38 

17 

MT $ 

5 ,6"i8 ,890 .oo 

113,577,800,00 

232,818,680.00 

136,149,520.00 

4,216,000.00 

30,694,300.00 

1,729,180.00 

37,318,420.00 

16,873,585.20 

579 326 375 60 , , . 
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TABLE 2: Estimation of -~orkin9 capital required for pressed baker 

yeast pr<>euction industry - SIPAQ at Maputo-Mozambique. 

Flo3tin9 c~pital US$* MT $ 

--------------------------------
Raw materials (Molasses) 

Fuel 

Cleaning materials + 

special clothes 

Finished products 

Ingredients (salts) 

Packa9in9 materials 
Filtering linens 

Replacing parts 

Office facilities + 
communications 
Reagents 

Cashing and banking 

JTAL 

* 1 US:) = $ 620. 00 MT 

18 

4,732.84 

754.04 

50.00 

10,368.00 

2,255.77 

151. 29 

13.57 

6, 621. 00 

38.71 
200.00 

504.22 

25,689.44 

2,934,360.00 

467,506.00 

31,000.00 

6,428~160-00 

1,398,575.36 

93,737.60 

8,414.89 

4,105,026.20 

24,00G.OO 

124,000.00 

312,651.99 

15,927,456.04 
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ESTIMATION OF TOTAL COST AND THE UNIT PRODUCTION COST OF PRESSED 
. BAKER YBAST BY SIPAQ 

The total cost (T.C.) is calculated by sum of fixed cost (F.C.) 
and variable cost (V.C.), i.e. 

T.C. = F.C. + V.C. 

Replacin9 these values by figures shown in table 3 (fixed cost) 
and table 4 (variable cost) it results that: 

C.T. = $ 172,008,811.00 MT + 162,25R,115.10 MT 

C.T. = $ 334,266,926.10 MT 

For the calculation of unit production cost(U.P.C.) of 

yea~t, the total cost of production (T.C.} is divided 
quantity of product out put (0), i.e. 

T.C. $ 334,266,926.10 MT 

baker 

by 

UPC = ~~- = $ 357.12 MT/Kg 
0 936.oon x9 

This meanu that ~~ch package of 4509 will cost $ 160-70 MT. 

19 
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The fixed and working cost for processing 1,716 metric ton of 

molasses per year by SIPAQ are listed in table 3 and table 4 

respectively: 

TABLE 3: Estimation of fixed annual cost necessary of pressed 

baker yeast processing plant of SIPAQ in Maputo - Mo 
zambique. 

Annual fixed cost US$* MT $ 

Fixed labor 15,006.77 9,304,200.00 
Social cost 1,575.71 976,941.00 
Depreciation 86,094.96 53,378,874.58 
Insurance 12,454.60 7,721,855.45 
Interest on invested 
capital 158,847.56 98,485,483.85 
Others 3,453.96 2,141,456.13 

TOTAL 277,433.56 172, 008, 811. 00 

* 1 US$ = $ 620.00 MT 
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TABLE 4: Estimation of annual variable cost required for the 

production of pressed baker yeast by SIP~ in Maputo - fit>z. 

Annual Variable ~ost 

Variable labor 

Social cost 

Maintenance 

Electricity 

Raw materials (molasses) 
Water 

Cleaning materials + special 
clothes 

Fuel 

Ingredients 

Office facilities + 

communications 

Packaging material 

Filtering linens 

Reagents 

Oth~rs 

TOTAL 

* 1 US$ ~ 620.00 MT 

21 

US$* 

5,806.45 

690.00 

23,539.99 

27,466.03 

156,322.06 

4,913.10 

600·. 00 

9,048.50 

27,069.20 

464.52 

1,815.44 

170.61 

2,400.00 

1, 481. 05 

261,706.63 

MT $ 

3,600,000.00 

378,000.00 

14, 594, 791. 94 

17,028,942.00 

96,919,680.00 

3,046,125.00 

372,000.00 

5,610,072.00 

16,782,904.32 

288,000.00 

1,125,571.20 

105,778.68 

1,488,000.00 

918,250.16 

162,258,115.10 
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ESTIMATION OF TOTAL INCOME AND GROSS PIO.FIT OF INDUSTRY 

Assuming a prof it of 20\ over the production cost, for 

the calculation of total income, the price of pressed 

yeast produced by SIPAO should be $ 428.54 MT/Kg or $ 

MT/package of 450g. 

baker 

192,84 

We must emphasize tnat for calculation of consumer 
price a 5% sale tax must be added, resulting in a final price 

of $ 449.97 MT or $ 202,48 MT/package of 4509. 

The t~tal income (T.I.).of the industry will be 

calculated by multiplying the price of product (P) by annual 

production of baker yeast (0), i.e. 

comes: 

T.I. = P x 0 

By replacing the symbols with corresponding figures, it 

T.I. = $ 428.54 MT x 936,000 Kg 

T.I. = $ 401,113,440.00 MT 

The gross profit (G.P.) of the indu3try is defined as 

total income (T.I.) minu3 total cost (T.C.) i.e.: 

results: 

G.P. = T.I. - T.C. 

By replacing the symbols with corresponding figures it 

G.P. = $ 401,113,440.00 MT - $ 334,266,926.10 MT 

G.P. = $ 66,846,513~90 MT 

22 



I .p 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

DETERMINATION OF BREAK EVE~ ~INT 

With the da~a calculated at this point the break even 

point (BIP) could be figured out for the industry. This shows 

the point in which the cost of levels up th~ total income or, 
the percentage of nominal capacity required 
to opera~e without loss or prof it. 

for the industry 

This point (BIP) is mathematically defined as: 

F.C. 

BIP = x 100 
T.I. - V.C. 

By replacement of symbols with corresponding figures, 
one obtains: 

$ 172,008,811.00 MT 
BIP = x 100 

$ 401,113,440.00 MT - $ 162,258,11.00 MT 

BIP = 72,01% 

This .is equivalent to an annual production 
674, 013. 6 Kg of product. 

Pigure 2 shows graphycal i 11 ustrat ion of BI P point. 
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BIP = 674.013,6 Kg 

400 

300 

20 

FIXED COST 

10 

72,01% 

0 20 40 60 80 

PERCENT OF NOMINAL CAPACITY 

Figure 2: Break even point of pressed baker yeast factory 
SIPAQ at Maputo - Mozambique 
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DETERIUllATIOll OF Ill'l'BRllAL RATE OF RETURN 

Theeconomic evaluation of investme~t was carried out by 
internal rate of return 

Where: x = 
j = 
i = 
N = 

N 

I 

j=O 

x. (1 + i)-j 
J 

= 0 

cash flow at the end of each period 
0,1 •...• , N 
internal rate of return (IRR) 
Numbgr of periods considered in the project 

The internal rate Of return (IRR) may be interpreted as 

a deduction rate which makes the current net cash flow value of 

the investment equal to zero. 

If IRR of the project is higher than current interest 

rate of market, the investment is profitable and it is considered 
viable. Conversely if current interest rate of m3rkct is high~r 

than IRR calculate, the investment is not favorable. 
The other way of analysis is to compare IRR cf the 

industry with other investments, such as savinq accounts and 

deposits for fixed period. According to Noronha •one of the nejor 

difficulties relating the evaluation of the cost of investment for 

certain funds is the fact that practically all the external 

ap~lication of funds, besides agricultural business, is safer 

than to agricultures enterpris~". Therefore, we can not compare 

directly with the project. However, it serves as a reference. 

Hence, in this study, the interest of 17\ is established only as 

a reference to analyse the calculated IRR values. 

The economic range of th~ project was fixed in 20 

years, assuming that th~ pr ica quotation at year 0 (zero) is 

unchanged throughout the period. This assumes th3t inflation 
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affects equally the price of incomin3 raw materials and 
ingredients as well as out going products. 

It was established investment programs, expected inc~ 

and operational cost for each year of th~ project, according to 

proposed production alternatives. This programing gives cash flow 
at the end of each period. 

The cash flow is calculated, substracting investments and 
operational_ cost from total inc~: 

Where 
X = R - (I + C) 

X = cash f lo·..r 
R - total inc~ 

I = tot~l initial investme:it 
C = operational cost~ 

, 

The cash flow accounts for annual depreciation of 

investments, including buildings, equipments, vehicles and office 
facilities. 

The method used for depreciation was linear, i.e, an 
annual monetary devaluation was adapted. 

d = r - R 

n 

Where:d = annual depreciation 
r = initial ir.vestment 
R = residual value 
n = useful life span (years) 

The operational cost, i.e., the total cost of production 
minus depreciation, previously induced in fixed cost, includes 
the interest on fixed investment and income tax. Their exclusions 
from the study is justified as following: (a) depreciation is 

excluded to avoid double accounting since it is included in fixed 

investw.e:it and in cash flow; (b) the interest on investme:it is 

excluded to maKe possible a comparison of IRR with the interest 

practised in current market and also to evaluate the profitability 
of invested capital, regardless of the metho1 used for its 
calculation and annual reimbursement: ( c) the incom·? tax is nor· 

included because it is a form of net prof it distribution rather 
than an operational cost, and in the case of feasibility study, 
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it is of little value the knowledge to whom the profit is directed. 

As the time 0 (zero), the cash flow has negative value 

because total incoaa-e is zero and the cash flow value is equal to 

initial investment with negativa sign. At the following periods,th~ 

cash flow may be positiv~ or negative. depending upon the total 

inc<>mo? and operational and investment cost. 

The table 5 exemplifies l"Oll cash flow is found. 
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TABLE 5: Cash flow 

Useful life 0 1 2 3 4 s 6 7 8 9 10 
(years) 

Land -T 0 
Buildings 20 -ED0 
Equipments 10 -E00 ··E010 
Vehicles 5 -VO -vs 
Office facilites 10 -MO -Mio 

N Pre-project - Es 
a:> 

Qt-hers - EVO 
Total initial 
investments (I) -IO -I s -EQ io -Mio 
Operational cost(C) 0 -cl -c . -c 2 3 -c ,4 -cs -c6 -c, -cs -Cg -ClO 
·rotal income ( R > 0 +Rl +R2 +R3 +R4 +RS +R6 +R7 +Re +Rg +Rio 
Cash flow (X) -x :!;Xl :!:X2 :!:X3 :!:X4 :!:Xs :!;X6 :!;X7 :!:Xe :!:Xg :!:Xia 

X•R-(I-C) 
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SENSITIVITY ANl\LYSIS 

The sensitivity analysis of economical feasibility project 
is used as the method of examining change in profitability of 

investment. when a variation in items ~f the cost structure and/or 
in the income occurs. Itatt:enpt.s to make an analysis of project 

more realistic and it is a way to work with uncertainties. 

The methodol09y applied simulates the variations of 

certain components of the cost and/oc income, keeping other items 

unchanged. This variation makes change in expense and/or profit, 

and consequently changes in cash flow and it creatf!S new values of 

internal rate of return. 

The comparison of new rate with the one obtained at basic 

case analysis gives inform3tion on sensitivity if internal rate 

return regarding the variation of certain parameters. 

Also with the sensitivity analysis on~ can evaluate 
existence of surplus and compare with a case which there is 

usage of the capacity. 

of 

the 
full 

For this purpo~e , the variation must be introduced in 

variable cost and income keeping fixed investments,working ~apital 

and fixed cost unchanged. The 11«>rking capital is kept unchanged 

to make the calculation easier, giving a substimated IRR. This will 

happen because the 11«>rking capital is higher than what is needed 

for operating the industry. 
In this project, it was assu111-2d that the industry is 

operating at 100\ capacity during the second period of the project. 
In the first period all the equipments .uv plac{.•d in 

position and put in operation. 

For the calculation of residual value of project, at the 

end of 20 years period, the useful lifetime of building and 

installation is set to 20 years. At 20th year, 50\ of invested 

value on building are considered being residual at the end of 

project. 
For the equipments, the useful li(e span was estimated for 

10 years . New investm~nts will be considered at 10th year of 
operation assuming a residual value of 40\ for new investments 

at the end of project. Re93rdin3 to the vehicles, the useful 

and 
life 

span is estim~ted to be 5 years and new investments are considered, 
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.p 
at 5th; 10th and 15th years of operation. 

A residual value of 20\ is considered at new investments 
and at the end of project. 

The residual values plus the amount of working 
are added to the income at 20th year. 

capital 

RESULTS AND CONCWSIONS OBTAINED WITH INTERNAL RATE OF RETURN 
ARD SENSITIVITY ANALYSIS 

The analysis of predicted cash flow for the pressed 
yeast factory, SIPAQ, shows that the project is of conventional 
type of investments. It involves one or more negative cash flow 
followad by one or more p~sitive cash flow, according to Bierman 

Jr. & Smith (1975). As shown by De Faro .(1971), the project of 

this kind has only one internal rate of return which means that 
only one solution comes from the following: 

for: 

with: 

n 

t a. (1 + i )-j = 0 
J 

j=O 

a.-~ 
J 

0 j = 1,2 ..... , k 

a.~ 0 j = 
J 

k + 1, .... 'n 
k + 1 ~ n 

The calculation of this polynominal equation was 

carried out by computer analysis developed by Phillips Richards 

et.al.at "Food and Peed Grain Institute", Kansas State 
University, USA in 1977 and ad3pted to the system found in Vund3 

~lo Tropical de Pesquisas e Tecnologia, Campinas, SP. 
results showed an internal rate of return (IRR) of 35.58% 

which means th3t the project is highly interesting 

The 
per year 

on the 
investments point, since the interest charged by Nation~! Bank 
of Mozambique for this kind of industry is fran 17% to 23%, ~ncluding 

service and tax. 

For sensit~vity analysis, the study was carried 
changing the price of raw material (molasses) and 

ingredients (salts) used for yeast production. 
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Among the annual cost for the production of baker yeast the 

following component are in decreasing order of importance: (1) 

molasses: (2) electricity + fuel; (Ji salts + reagents + cleaning 

materials + special clothes: (4)maintenance + water: (5) fixed and 

variable labor + social expenses; (6) packaging materials + filtering 

linens + office materials + communications + insurance: and (7) 

general expenses (others), fixed and variables. The analysis of 

vulnerability of investments, due to the possible rise in cost of 

those items are shown as follows: 

The effect of those variations is measured by change in 

practised price of one of the items, while others are kept unvariabla 

As a function of this, the expected expenses and cash flow is also 

changed. For new cash flow, it was calculated a new IRR and compared 

with the basic case. 

The results obtained from this hypothesis are shown in 

table 6. One can see from the results that the effect of variation 

in price and ingredients (molasses and salts) and income is renerkable 

IRR. The price of molasses considered for basic study is the 

practised in October 1988, i.e., $ 56.48 MT/Kg. 

price 

It was possible to include the analysis of sensitivity in 

regard to molasses, in order to find the vulnerability of the 

investments to this component of cost, which is responsible for 29% 

of total production cost. Simulated increase in 40% on cost of 

molasses (keeping other cost and income unchanged) reduces internal 

rate of re·turn (IRR)of the project to 28,69% per year, which means a 

24% reduction on IRR. 

The second most important item of cost in product ion of baker 

yeast at SIPAQ is electricity and fuel. Simulated increase in 50% 

on the cost these items (with other items unchanged ) reduces IRR to 

33,60% per year. The reduction in profit is 6% as compared to the 

basic case (IRR=35,6%). 

The third most important item in the cost of SIPAQ industry 

is taken by salts + reagents + cleaning materials + special clothes. 
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Table 6: Results of sensitivity analysis of pressed baker yeast 

industry SIPAQ in Maputo - Mozambique 

ITEM Price variation 

Basic case 

Raw material (molasses) 

Electricity + fuel 

Ingredients + reagents + 

cleaning materials + special 

clothes 

Maintenance + Wdcer 

Labor(fixed and variable) + 

social costs 

Packaging materials + off ice 

materials + filtering linens + 
insurance + communications 

General costs (fixed and 

variable) 

Total income 

Total income 

Raw material 

Total income 

Electricity + fuel 

Total income 

Total operational cost 

(\) 

0 

+ 20 

+ 40 

+ 30 

+ 50 

+ 30 

+ 50 

+ 50 

+ 50 

+ 50 

+ 50 

- 10 

5 

+ 5 

+ 10 

+ 10 

+ 50 

+ 10 

+ 50 

+ 20 

+ 20 

32 

Tax of return 

IRR (%per year) 

35,58 

32,15 

28,69 

34,38 

35,58 

34,59 

33,94 

34,02 

34,32 

34,77 

35,31 

28,45 

32,0l 

39,10 

42,59 

34,10 

40,62 

43,22 

29,10 
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Increase in 50\ of these items reduces IRR to 33,9\ per year, which 

makes clear that this investment is of great economical interest in 
relation to theses items. 

Other important ite111 is the cost of labor. It is an 

investment which uses approximat~ly 33 direct man powar, and it has 

a considerable expenses with this item • Increase in 50\ on 

wage causes a ~eduction on IRR to 34,3\ per year. The reduction 

in profit of investment is 40\ with an increase in 50\ of labor 
cost. 

Other important ingredient on cost is maintenance + wateL 

An increase in 50\ of its cost reduces IRR of the project 
to 34\ per year. 

Other items of SIPAO, such is packing and off ice 
materials + filtering linens + insurance + communication 
named as general expenses (others) of fixed and variable cost do 

not affect considerably IRR of the project even if it increased 
50\ on its cost. 

On the other hand, it is important to notice that an 
increase in total income is considered, due to incr~as~ in thr 

price of product at rate of 5\, the IRR of the project becomes 39\ 

per year, and if this increase is 10\, the IRR of the project 
becomes 42,6\ per year, which corresponds to 19,50\ increase in 
prof it. 

Conversely, a reduction in income of 5\ gives an IRR 
value of 32\ per year, and a reduction in 10%, an IRR value of 
28.45\ per year. 

If there is an increase in all tne operational cost at 
the rate of 20\, and if the · same rate is applied to the sale 

price of the product, the IRR is increased to 43,2\ per year,which 

means that the rate of prof it rases approximately 21%. 

If there is a 20\ increase in all operational cost of 

SIPAQ, the IRR is reduced to 29,1\ per year, which still shows a 
considerable prof it on investment. 
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It may be concluded by the results, taking in account the 
current interest paid in Mozambique, that the project has a great 

possibility of success and, as it has been proved by this analysis 
that the subject of major concern is the price of molasses to 
be profitable. 
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SU11mary of Econoaical Indic~tors 

The table 7 below shows a summary of economical indicators 

of yeast producing industry - SIPAQ in Maputo. 

TABLE 7: Summary of economical indicators of yeast producing industry 

SIPAQ in Maputo. 

Use of raw material 

molasses yeast 
Production capacity/year 

Pressed yeast 
Fixed investment 

Working capital 

Total investment 

Annual fixed cos~ 

Annual 'NOrkiny cost 

Total annual cost 

Unit production cost 

Sale price 

Consumer sale price 

Total annual income 

Gross annual prof it 

Break even point 

Internal rate of return 

* 1 US$ = $ 620,00 MT 

$ MT US$* 

1. 716 ton 

936.000 Kg 

2~080.000 pks of 4509 

579.326.375,60 

15.927.456,04 

595.253.831,64 

172.008.811,00 

162.258.115,10 

334.266.926,10 

357,12/Kg 

428,54/Kg 

449,97/Kg 

202,48/pcte 450g 

401.113.440,00 

66.846.513,90 

934,397.38 

25,689.44 

960,086.82 

277,433.56 

261,706.63 

539,140.19 

0.58/kg 

0.69/Kg 

0.73/Kg 

0.33/pcte 450g 

646,957.16 

107,816.96 

72,01% 

35,58 % per year 
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CONCLUSION 

The importance of rehabilitation of baker yeast factory 

SIPAQ for Mozambique must be emphasized due to the following 
reasons: 

a) Avoidance of baker yeast inp>rtation to favors 
balance; 

the external 

b) Creation of employment opportunities, increasing population 

incom-e which will enhance const11ption of goods and services; 

c) Generation of sale Tax ($ 21.43 MT/kg), in case of SIPAQ, the 

operation at 100% capacity (3.000 Kg/day) will generate a 

income of $ 20,058~480.00 MT/year only with direct sale Tax. 

For this, it is necessary that Mozambique Government 
contr-ols baker yeast importation and gives nec.essary support to 

produce fresh baker yeast at SIPAQ. This company is capable of 

producing a high quality yeast. The fair retail price for fresh 

baker yeast atcurrent conditions is $ 449.97 MT/Kg or 

$ 202.48 MT/package of 450g, including sale Tax, according to 
our economical studies. 

In the consequence of correct economical policy, the 

Mozambique Government may expect the fol.lowing results: 

a) Stable companies with qood health. 

b) Companies do not need to be sucsidized by Go-"ernm·:!nt in regard to 

the product price, or special financial support for new 
investments; 

c) Companies that ; re operating with profit will seek for 

increasin3 prciduction with search for new market for 

the product, domestic or exportation. 
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Also, they will seek for new and better technologies 

with re-investment of profit in their own country, which is the 
most favorable for industrialization of Mozambique. 

Finaly, it nust be emphasized that when SIPAQ starts 

to operate with full capacity, the company must establish some 

kind of marketing effort. This may be done through the meeting with 

local bakeries, or through a demonstration of product and special 

offer of product to potential customers for testing. 
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RECOMMENDATIONS 

It is highly recarmended that, shortly after the full 

scale yeast production by SIPAQ, Mozambique Government, through 

UDRA, starts studies on dry yeast production for consumer living 

far from Maputo where the use of fresh yeast is not feasible. 

For this purpose, it is recommended that a 

pre-viability study is carried out for 

Mozambique. 

dry yeast factory in 

Other recomendation is the promotion of a special 

training for UDRl\ staff and other technical pers·::mnel of fobzant>ique 

Government to develop production cost analysis and economical 

evalu:i.tion of local industries, in order to control their eficiency 

as well as to assess a policy of fair price to their products. 

One training program of this kind in shown in Annex 

IV at the end of this report. 
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Table 8: BuildillCJS required for production of pressed baker 
yeast - SIPAO in Maputo. 

Buildings 

Entrance and off ice 

Manager off ice 

Laboratory 

Preparation of raw 

materials 

Lime deposit 
Fermentation area 

Yeast treatment area 
Cold room 
Compressors 

Refrigeration system 

Machine shop 

Cold room 

Land 

TOTAL 

I-1 

Area 
(m2) 

90 

90 

35 

45 

6 

300 

80 

35 

30 

60 

60 

50 

2125 

Price for m2 

US$ 

TOTAL 

USS 

-------------

175.00 15,750.0J 

175.00 15,750.00 

180.00 6,300.00 

170.00 7,650.00 

150.00 900.00 

175.00 52,500.00 

175.00 14,000.00 

190.00 6.650.00 

134.00 4,020.00 

175.00 10,500.00 

175.00 10,500.00 

8,750.00 

14.08 29,920.00 

US$ 183,190.00 
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'lable 9: Puce11aing equipnents required for yeast pioceaing pl.ant - SIP1Q in Mlplto 

Description H.P. 

l nolasses storage tirik-;Dlicx st.eel, 1000 liter 
l nolasses storage tank, black st.eel, 30.000 liter 

caP3-City 
1 mono D-60 p.11p 4 • O 
l Gear ~, Vicking 7. 5 
2 nolasses treatment tank, stainless steel 8,S m3 
l centrifugal ~ Hilge (4 T<w) 
1 clarified m:>lasses tank, stainless steel, 9,0m3 

3 l not.her yeast preparation tank, stainless steel, lOm 
l centriguge ~ MAI - p.l1t> 3. 0 
l main fenoentatio11 vat, stainless steel 60,0m~ 
l salt preparation tank, stainless steel, 2.0m 
l cantrifugal (~ for salt solution to fermentor) 5.5 
l centrifuge ~. Westphalia 30.0 
l strainer filter, Westphalia (0,37 T<w) 
l centrifugal separator, Westphalia typ9 ID 50-06-006 50.0 
l centrifugal ~ (cream recirculation, AVP-Pl:MA (4 T<w) 
l heat exchanger (cream-glicol+water) T(l.aus Flensbol'9er 
1 centrifugal ~ (cream recirC'.ll.ation3 l. 5 
1 cream de~it, stainless steel 12,0 m 
2 piston p.111> for filter press, National Pun1? 

(5,S T<w) 
(S,S CV) 

2 filter press, National Pun1> 
3 extruders (yeast irolder) 2. 0 

rorAL 

Workinq 
Period/day 

2 
4 

2 

l 

l 

n 
3 

6 

6 

2 + 2 

Price 
US$ 

120,000.00 

5,760.00 

375,514.00 

-b 
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'Dible 10: Auxiliary equipaenta required for baker vast proceaing plant - SIP1Q in Maputo 

Desciption Steam/charcoal H.P. Workinq Price 
Hours/day US$ 

l Beiler-charcoal type, capacity 4 to 5 kg1h 450k9/day l no 13,646.00 
2 Q)l.ds roam tem:>erature 4 •c, Gre.'1co Mod. 

HU 2SOH carpressor IHo1 tipo OCRG 0250 
(4,8 1Cw each) - 12 20,000.00 

.... l Refrigeration system-water 9licol, GREKD 
I 

IN 2 carpressors (55,0 J<w each) i 4 p.mps 2(2,2 J<w each) + 2(3,0 J<w each) - - J 8.0 J 169,000.00 iS :. 
l ~ for 9licol recirculation (4 J<w) :i~ .. 
l ooolinq tc:Mer-BAC ( 2 J(w) \0 

\0 

2 Air OJtpressors make Holmes 3500:n>h/each 
( 75 J<w each) - 11.s 11,050.00 

l Electrical breakers - - - 2,900.00 
l Tran.c;foITner 300 '<wA - - 3,000.00 

'rol'AL 450l<g/day 219,596.00 



-------------------
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Table 11: Labaratory equipments required for yeast processing plant - SIPAQ in Maputo 

Equipments 

pH meter (to be purchased) 
Analytical balance 
Semi analytical balance (to be purchased) 
Microscope 

Incubator (30 - 60°C) 
Water bath (30 - 60°C) 
Clinical centrifu9e 
Vertical autoclave (to be purchased) 
Water distil (to be purchased) 
Cabinet for dryin9 and sterilization (70 - 180°C) 
(to be purchased) 
Glassware and utensils 
TOTAL 

Price US$ 

500.00 
800.00 
800.00 

1,200.00 
250.00 
200.00 
400.00 

1 000 00 
400.00 

250.00 
1.000,00 
6,800.00 

-b 



-------------------
Table 12: Vehicles required for baker yeast processing plant - SIPAQ in Maputo 

Description 

1 Truck OAF truck Chassis 4x2 · 250 S DH-S-Heavy Duty version 
1 Tank type trailler, cap 23 ton 
1 Pick up truck SAVIEM (1980) 
1 Motocycle HOND.\ SOcc (1988) 

7 TOTAL 
U\ 

* 1 USS = $ 620,00 MT 

$ MT US$* 

29,438,000.00 47,480.64 

410,000.00 661.29 
706,300.00 1,139.20 
410,000.00 661. 29 

30 964 300 00 49,942.42 

-b 
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Table 13: Furniture and Office installation required for baker yeast 

processing plant - SIPAQ in Maputo. 

Materials 

Manager desk 

Manager chair 

Desk off ice type 

3 drawers 

Desk for typewriter 

Arm chair 

Book case 

Paper storage drawers 

Typewriter 

Electrical calculator, 

desk type 

Portable calculator, 

electrical 

Telephone cable 

Intercommunication wire 
Telephone apparatus 

TOTAL 

Unit Price 

USS 

100 

30 

65 

45 

12 

60 

80 

400 

90 

10 

73 

1 

40 

1-6 

Quantity 

2 

2 

7 

2 

14 

3 

5 

1 

2 

1 

1 

300 

5 

Total Price 

USS 

200.00 

60.00 

455.00 

90.00 

168.00 

180.00 

400.00 

440.00 

180.00 

10.00 

73.00 

300.00 

200.00 

US$ 2,789.00 
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2 

1 

1 

1 

3 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Table 14: Fbaed Laboe ~tion ~ foe bater yeast production plant 

SIPAQ - in Maputo. 

Fixed labor Basic Wages Total 

$Ml' $M1' 

Directors 150,000.00 300, 000. 00 

Productiat - head 68, 000. 00 68, 000. 00 

fblasses treatment - encharged of 26, 000. 00 26, 000. 00 

Fermentatioo head 33, 750. 00 33, 750.00 

Fermentation encharged of 30, 000. 00 90, 000. 00 

Filtratioo encharged of 20, 250. 00 20, 250. 00 

Packaging enchar9ed of 20, 250. 00 20, 250. 00 

Electricity encharged of Z7, 000. 00 27, 000. 00 

Mechanical encharqed of 27, 000. 00 27, 000. 00 

Driver 33, 000. 00 33, 000. 00 

Storaqe encharQed of 22, 100. '>O 22, 100. 00 

Book keeping - head 27, 000. 00 27, 000. 00 

Book Keewer 40, 000. 00 40, 000. 00 

Cashier 20,500. 00 20,500. 00 

External services 20,500. 00 20,500. 00 

'IUrAL KlN111LY PAYMENl'S 775,350.00 

I-7 
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'1'81ble 15: Bstimti<Jll of wariable labr ocst for: bater yeast procmction plant 

SINQ in Miplto. 

Variable labor tblt>er of eniployees 

M:>lasses treatment 1 

Fermentation helpers 5 

Pressing units 1 

Packaging units 3 

Mechanical helpers 1 

Ori ver (helpers) 1 

Security 3 

I-8 
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ANNEX III 

HANDBOOK OF PRODUCTION AND 

QUALITY CONTROLS 

(BASIC) 
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QUALITY COH'!.'ROL 

Two basic parameters are recommended for control of yeast 

quality because they can be performed in SIPAQ Laboratory with 

no extra investments and they are suitable for measuring a 

comp3rative quality of yeast. They are: 

1 - Fermentation Power 

2 - Percant of Viable Cells 

1. Determination of Fermentation Power (Heydrick method). 

The app3ratus used for this method is schematically 

shown in figure below. 

Ir --·· 

~ 
(1) y) 

------- ----- - - -
- - -

- -----. -Cl) 

}_ 

Legend: (1) Distillation flask n2 l; (2) Distillation flask nQ 

2; (3) Thermostatically controlled water bath; (4) 

Graduate cylinder. Care must be taken to 

leakage during operation. 

1 II-1 
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Procedure: 

In distillation fldsk nQ 1 the following ingredients are 
placed: 

• 10 g of pressed yeast (or 3,Sg of dry yeast) 

• 40 g of sugar (sucrose) 

• 400 ml distilled water 

The flask is left in incubation for 30 minutes nnd thrn it 

is connected to flask nQ 2 through rubber tubinq with rubber 

plugs on each end. The liq~id displaced from flask nQ 2 

is collected in a graduated cylinder and its volume is recorded 

each 30 minutes during consecutive 2 hours. The temperature of 

incubator is kept at 30°C, by a thermostatically controlled 
water bath (4). 

The fermentation ~r is determined by thP average between 

2nd and 4th half hour readings. The results must be at least 

200ml (ideal = 250 ml) for yeast samples. The total volume of 

liquid collected is about 800 ml or more. 

2. Percent of viable cells 

The technique is b3sed on differencial staining 

between viable and non viable cells. The methylene 
ability 

blue 
solution tlt c0rtnin concPntrntion will i:;tain in hlw~ ,, "clP;icl" 

cells but no color is shown with "alive" cells. 'l'he iollowing 

methylene blue solution is used (Lee, Robinson and Wang. Biotec. 
Bioeng. Symp. 11: 1981). 

Methylene blue 

Sodium chloride 

Potassium chloride 

Calcium ch1oridn (Cac1
2

.611
2
o) 

Sodium bicarbonate 

Glucoi=.0 
IJi r;t: i 11 r·d Wflter 

JIT-2 

0.25g 

0.99 

0.42g 

0·04Rq 

0 ·O:lg 

1 • Oq 

IOO ml 
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Procedure 

• Place 0.9ml of methylene blue solution in a test tube. 

Add 0.1 of yeast suspension (concentration approx. 

2.5 x 108 cells/ml) and shake gently. 

• Hold the tube for at least 15 minutes. 

Placa a drop of treated yeast suspension on a clean 

microscopic slide and cover it with a cover slip • 

• Examine with a compound microscope with magnification 
of 200X • 

• Count colored cells as dead and normal c~lls as alive 
cells. 

• Count all the cells in each 1l'icroscopic 

count a total of at least 200 c~lls. 
field, 

• Calculate a perc~nt of viable cells (\VC) as: 

N 
v 

% vc = -------
N v + 

x 100 

and 

Where: Nv = number of viable cells (normal) 

Nd = number of dead cells (colored) 

The result must be better than 90%. 

PROCESS CONTROL 

Amount of Yeast Produced 

The yield of yeast is one of the most important control 

for the fermentation process. 

111-3 
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This can be measured by determininq amount of yeast c~lls by 

centrifuge technique. It is carried out at various steps of 
yeast production such as: 

(1) Amount of yeast inoculated into fermentation vat. 

(2) Amount of yeast produced after ferm·~ntation in the vat. 

(3) amount of yeast recovered in separator and filter units. 

Procedure (with any samples): 

1. 10 ml of yeast suspension (samples of wine. 

cream, etc.), is placed in each of. two conical 

centrifuge tubes (15 ml capacity). 

centrifuged 

graduate 

2. 
0

Place in centrifuge rotor 
(approx. 4000 rpm). 

and operate it for 15 minutes 

3. Read the volume of pellet form~d. 

4. Knowing the correction factor (F), one can calculate the 

weigth of yeast (W) in 10 ml of sample. In our experience,the 

factor P for fermented wine was 0.682. Since the 10 ml sample 

was taken the factor becomes 0.0682 for 9/ml or kg/liter. 

W = 0.0682 v (kg/liter) 

S. If one knows the total volume of fermented beer (or cream, or 

other yeast samples) one can figure vut the total amount of 
yeast in that vat. 

This method can be used to track the growth of yeast 
in fermentation vat. 
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By sampling ~~ regul~r interval of time, (e.g. every hour) 
one can measure the amount of yeast cells in the broth. 

A graph similar to the one shown belo¥ could be drawn. The 
right harvesting time is shown by the appearance of second shoulder 
in the curve (see figure below). 

0,8 end of 9rowin9 phase Harvesting 

~ . _ -·. __ . _ . __ . ___ . ________ ~:t~ne 

""' 0 

~ 0,4 
.... g 

0,2 

0 5 10 15 20 

fermentation ti~ (hs) 

25 

Another method of finding harvesting time is to proceed saq>ling 
every hour and the fermentation is ready when two suco~sive samples 

show equal volulM! of p~llets after fast growing phase. 

In this example (see figure above) the end of fermentation is 
indicated at 25 hs and the voluma (v) of pellets was 0.7 ml. 
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If the weigth equation is applied ~see procedure - step 4), 
W = 0.0682V, one can estimate the amouilt of baker yeast produced 
if volume of broth in the fermenter in known. Assuming that at 
the end of fermentation the volume of broth (M) is 45.000 1, the 

total amount of yeast (Y) would b: 

y = M x W = M x 0.0682V 

If 1P 
'I = o. 7 

y = 45.000 x 0.0682 x 0 7 

y - 2.150 kg 

RAW .MATERIALS COIJTROL 

Since molasses is the major raw material for yeast 
production,it is extremelly important to find out the content 
of soluble solids. The amount of soluble solids is responsible 
for the yield of yeast cells, hence is represents the cannercial 

value of molasses. 

DBTBRllillATION OP SOLID COftBRT IN MOLASSES 

The amount of soluble solids in molasses can be determined 

by density of sample diluted to a p~int which an ordinary 
density measurement device becomes operative. A Brix or Balling 
densimeter is commonly used because they are inexpensive and 
easily handled. 
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Procedure: 

1. Take 50 ml of molasses sample in a 500 ml graduate cylinder. 

2. Complete the volume with distiled water and shake to obtain a 
homogeneous solution. 

3. Transfer ~3rt of diluted solution into a 250 ml cylinder and 

place a densimeter (reading in °Brix or 0 Balling: interval 
of 0 to 30° is adequate). 

4. Record the reading and multiply a factor of 10 and one obtains 
the results in °Brix or 0 Balling. 

O'lllER CBBllICAL AllALYSIS 

The ordinary technique could be used for determination of 
the following ingredients in the must or molasses samples. Some 
of them are very important for measurement of yield 
and establishing a minor corrections on yeast 
process. Such analysis are: 

coef icient 
pr.Jduction 

1. Deter:nination of percent of total sugar in raw molasses and 
diluted molasses (must). 

2. Determination of sulfite content in molasses. 

3. Determination of reducing sugar in wine (during and after 
yeast growth). 

4. Determination of available ammonium nitrogen during and after 
yeast growth. 
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II 

5. Determination of protein content in pressed yeast. 

These analysis are not listed as recommended for present 

situation because they require equipments and techical knowledge 

that are not available at the moment. The analytical procedures 

for these methods are easily found in many technical books. 
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ACID TREATMENT FOR THE REDUCTION OF 81\CTERIAL COlfl'AMINl\HTS 

Bacterial contaminants in the production of b~ker 

yeast are the most important factor reaponsable for yield 

reduction duP to loss in filtration and centrifugation, 

difficulties in pressing and reduction on quality of finished 

product. 

When contamination i~ not in excess, 

correct at intermediary process (production yeast) 

one can 

by acid. 

This treatment is carried out by acidifying yeast suspension to 

pH between pH = 2.0 and pH = 2.5 and keeping at this pH for 30 

to 60 minutes at room temperature. During this treatment the 

susp~nsion is constantly agitated for complete homogeneization. 

S~cial care must be taken. in adjusting pH value, 

using a good pH-meter, which is the most crytical. If treatment 

is in excess (pH below 2.0) the mother yeast m~y b~ completely 

inactivated. 

Converse! y, if treatme:it is not enough the bacterial 

population may not be destroyed. 

After treatment the mother yeast is used for vat 

inoculation in usual manner. 
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ARREX IV 

TRAillIRG PROGRAM Oii PREPARATION ARD 

EVALUATION OP AGRO-IllDUSJ'RY PROGRl\."'IS 

FOR MOZAMBIQUE 

•• 

IV-1 a IV-2 



I .p 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

TRAINING PROGRAM OR PREPARATION AN9 EVALUATION OF AGRO-INDUSTRY 

PROGRAMS FOR MOZAMBIQUE 

Objetive: T~is Program is intend to make the technical staff at 

UDRA and other technical personnel of Mozambique 

capable of performing complete studies on cost of 

production and carry out an e~onomical evaluation of 

food industries in the country. 

The training would be carried out in two steps, first 

part being performed in Maputo during a period of 2 weeks and 

thought by an Engineer with specialization in food industries 

and an Economist especialized in food industry projects. The 

program involves theory and practical exercices with 

development of complete study on one industrial plant defined by 

UDRA. 

The second p:trt of training would be developed in 

Brazil for a period of one week and it would be carried out by 

a System ~nalyst. The objective is to make Mozambique technical 

staff capable of using software dcveJopcd for microcomputt.>rs to 

cal cu lated internal rate of return (IRR), current value, and 

sensitivi~y analysis of agro-industrial projects. 

A complete written materials will be offered besides 

the computer programming in disquets. 

The tentative program is the following: 

1. ~heoretical parts: 
• Engineering aspe~ts of production . 

• Establishment of required investments. 

• Calculation of operational cost and income . 

• Methodology of economical evaluation of investment. 

• Project uncertainties. 
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2. Practical parts: 

• Definition of technology and development 

quantitative flow-sheet • 

• Assessment of process equipments, auxiliaries, 

apparatus, vehicles, furniture ond off ice 

required for industrial plants. 

of basic 

laboratory 

facilities 

• De~ermination of utilities consmption of industrial plants, 
raw materials, water, energy, ingredients, packaging 
material and others. 

• Estimation of fixed investments, workiny capital and 
total investments. 

• Estimation of fixed cost, variable cost, total cost and 
unit cost of production. 

• Estimation of total income and gross prof it of industrial 
plant. 

• Determination of break even point . 

• Determination of internalrate of return • 
• Sensitivity analysis of investment. 

• Results and conclusions obtained from internal rate of 
return and sensitivity analysis. 

• SL'· 1ary of economical indicators. 

3. Program developed in Brazil will be the following: 

• Relation cash flow/input data . 
• Input data per se. 

• Case study/output analysis . 
• Sensitivity analysis. 
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