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1 Acre

1 Lalh

Tk. 15.00
1 1b

1 oz

1 Long Ton
1 Maund

(iii)

Quantities = Weights - Measuregs

4,840 Square Yards = 0.404 ha
100, 000

1108 8

16 0z = 453.59 g

28.349 g

2,240 1bs = 1016.04 kg

82,2 1bs = 37,285 kg




(iv)

Used &breviations

BSRS
TRG

Ch.H.T.

Project Bvaluation Proforma.
Bangladesh Shilpa Bank,

Execuitive Cormittee of Naticnal
Eeonomic Council.

Bengladesh Snilpa Rin Sangstha.
TFederal Republic of Germany

Chiwtagong Hill Tracts,




1.

3.

4o
5

(v)

REF__ENCES

The Two-Year Plan (1978-80) - Sepiember, 1577
BSFIC, Dacca.

Kamaluddin shmed ~ Abdul Karim : Technological
approaches for Horticultural Develcpment, 1977.

Physiological changer in the Ripening of kiangoes -
M., A. Quédus, Ahmed, Rahmen, 1974 -~ Industrial
Research,

Proforma for Developuent Frojects, 3SPIC, Dacca - 1976.
A Study Report on Fruits and Vezoizbles Processing

and Preservation in Bangladesh - December, 1377 -
Planning Division, BSFIC.

Inter - Country Cocperation in Technology Transfer

to Develop Food and Agricultural Products Processing
Industries - Dr. Sheikh - 1978,

Study of Perishable Focd Marketing Fast Paliistan,
Sharp - Gravens Researcn, Inc. July, 1959.

A. Co HUIME H '.'he L{ang'OO

voseef




(vi)

Institutions and Research workers interviewed:

1. Horticultural Base Kashia Danjz - Rajsi:ahi Jourt.

2. 3Bangladesh Agricultural Develovment Corroration,Rajsnahi.
3. Agricultural Statistic Office, Rajshahi,

4. District Extension Officer in Rajshahi.

5. Senior Scientific Officer - Agricultural Research Sub-
Station, Kazln, Rajshahi,

6. Division of Tood Tecrnolesy and Mutrition,
BCSIR Laboiratories, Dzccae.

7. Associate Director Mr, Kamaluddin Anmed,
Agriciultural Research Institute, Dacca.

8. Mr. A, S. M, Kamaluddin, Director, B3FIC, Dacca.

9. Dr. M., A, Rahman, Focd and Nutrition Research Division,
BCSIR Laboratories, wvacca.

10. Argosy Conserves, Dacca.

/
esess/




1e

3.

4o

5

(vii)

CONTENT

USERQ ABREVIATICNS

QUANTITIES - WEIGHTS - MUASURES

REFERFNCES

INSTITUTIONS ARD RESEARCH (JORKERS INTLRVIZVED

INTRODUCTION

PROJECT PROMOTER

LOCATION OF PRCJECT

PROJECT BACKGROUND

STUDIES AND THVFSTIGATIONS ALREADY PIRFORI™D
TG LATEST STAGE OF THE PROJECT

LOCATTON AND SITE

LAND SURVEY
LOCATION
ACREAGE DEMANDS

ANALYSIS OF MATPRIAL RESOURCES:

AGRONOMICAL & STATISTITAL DATA

HARVEST DYAGIWMME OF FRUITS AND VEGETARLES
CLIMATIC CONDITIONS

PLANNED PROGRESS IN THE AGRONOMICAL SPHERE

LABORATORY TEST:

ANALYTICAL AND PHYSICAL VALUZS OF THE FRUIT
TeCHNOLOGICAL FRASIBILITY (F Tiir FRUIT

WATER SUPPLY:

m =

JATER AHALYSIS FROM RAJSUAHY SUGAR :ATILLS,




(viii)

6. TECHNOLOGY:

PROJECTED PRCDUCTION CAPACITY

TIME TABLE

PRODUCTION SCHEDULE

TIME SCHEDULE

PRODUCTION PARARELLITY

PhODUCTION SCHIMES - 1=7.

SUPPLEMENTARY PRODUCTION CCHEMES - 8-12

LIST OF MACHINERY EQUIPMENT FOR THE PROJECTED PHODUCTION

Te PRODUCTION STANDARDS:

QUALITY STANDARDS FOR READY PRODUCTS
CONSTMPTION STAYDARDS

8. CLATHMS FOR QUALTTY:

FRUIT
INGREDIENTS
PACKING MATERIAL

9.  POWER DINMAND

10 MATERIAL HANDLING:

RAW MATERIAL
INGREDIENTS AND CHE4ICALS
PACKING MATERTAL

11.  STOCKING:

RAY MATIRIAL

COLD STORE

INGREDTENTS AND CHEMICALS
PACKING LATRIAL

READY PRODUCTS

coves/




12.

13.

1‘-.70

15.

(ix )

PLANT ORGANISATION:

ORGANISATICNAL SCHEME
PRODUCTICN CArACITIES
MAN POJER DENMAND

LAYOUT OF THE PRODUCTION PLANT:

SPECIFICATION OF THE PRODUCTICN BUILDING

CONCLUSIONS:

ANNFLES:

QUALITY STANDARD FOR DRINKING WATER
LIST OF ADDRESSES COiZ.iUNICATED.



L

PRE-FEASTBILITY SIUDY

Pruits and Vegetables Processing and Camning Unit

in Rajshahi, Bangladesh.

Project Promc ter : Bangladoesh Sugrr and Food Indusiries
Corporation, Shilpa Bl:aban,

Motijheel Commercial Arca, Daccaz.

Iocation of the Project : Rajuhichi, Bangladesh.

Project Background:

Mango is one of he most delicious Truits of
the world, In Bangladesh mango is cuitivated
on ahout 100,000 acres of land and itc annual
production is approximately 260,000 tons. Out
of this, 23,905 acres of land zre under mango
plantation in the district of Rajshahi and the
annual productios is 106,000 tons of fruit,
that is 30% of the total nangoes produced in

Bangladesh.,
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Beside Mangc, Litchi, Banane and other fruits the district
of Rajshahi produces remarkavle quentity of vegetables,

thanks to the favourable soil and climatic conditions.

In the year 1977, Rajshahi district produced con 1,335 acres
3,980 tons of tomatoes, on 1,240 acres 3,735 tons of cabbage,
on 1,055 acres 2,985 tous of cauliflower and on 405 acres

980 tons of cucunbers and other vegetauvles.
=]

Much of this products are spoiled during the tiie of glut
due to the lack of efficient transvortation means and
possibility to process these fruits and vegetables In
canned product. This is a great loss for a developing
country like Bangladesh. It is a matter cf regret that

up till now Bangladesh has not been able to usc such
natural wealth in order to improve the naticnal ecconovy
for further developing the agricultural sphere, unlike
other countries. If adequate camning facilities arc made
available these could be exported on foreign markets like
M‘ddle Bast, Far Bast, Europe ete. after fulfiling the

local nmarket denand.

Apart from these, there sill bLe now employment (pportunity

for the people of this vegion.

The project of the BSFIC correspoad thoroughly with the
volicy of the Govermment to industrialize all parts of

the country., For the above mentioned reasons the cerperation
proposes to set up this industrial -u.t in Rajshahi Division,

as it is an industrially undevel cped arca,

veoosf
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2.

Studies and Investigations already performed

The BSFIC has already performed :

The Project Proforma on Fruits and Vegetables
Processins and Carning Unit at North Bengal.

The project was included into the Two Year
Plan 1978 - 80 of BSFIC.

vove/



“dE LATEST STAGE OF THE PROJECT:

The former Bangladesh Food & Allied Industries Corporation
proposed to set up a Fruits & Vagetables processing unit

at North Bengal during ithe First Five Year Plan of the
country to produce 9 tons of product per day for 200 working
days in a year using mango, litchi, tomato, etc. as raw

materials.

The PEP of this projzct was submitted on 25-7-1975 and was
approved by ECNEC on 18-3-1976 with the condition, that
attempt should be made to set up this unit under private
gector, As no response was received from private sector,
later on, it was decided tc sc' up this unit in Putlic
Sector on joint collaboration with private sector/foreign
investors, The approved egtimated costs of this project
was Tke347.73 lakhs including Tk.107.89 lakhs in foreign

exchange.

As such, this project was referred to BSRS and BSB. Both
of these organisationsre lied that they did not receive
any response from private sector, In the same way it has
been referred to the Ministry of Industries to give its
responsibility of implementation of this rroject to Rajshahi

Division Development Board.

On the basis of the above dscision BSFIC proposed te
finance this project out of FRG Project Loan and tne
Planning Commission was approached accordingly, Ultimately

the FRG expregssed their inability to finance this project.

coees/




LOCATION AND SITE

Land Survey:

The decision about the l.:ation of the site was submittod

after a comprehensive investigation. Some aspects concerning
the location has shown the advantage to set up the producticn
unit close to the materiul base and shorten the supply ways

as much as possible. On the cther hard it was taken into
consideration that the region Nawabganj, where from the mangoes
mainly come, has been very often sulfering by floods, that occurs
nostly in the monsoon period, that is also the peak season

of mango and other fruits. This fact could very sericusly hamper
the production and thresten the stock of materials anl ready
products. As there is no existing industry in and around the
Nawabgan]j area, so the proposed factory should have to face

the problems of qualified manpower, repairs of maechinery
equipment etc. After having taken into consideration all this
technical and economic circumsiances, it is recomszended to

set up the production unit by the side of the Rajshahi Sugar
Mills of BSFIC in Rajshahi. The plant can be supplied with

raw material by road or by railway from the station Amnura

direct to the factory siding.

The location of the plant in the neighbourhood of the Susar
Mills has doubtless a lot of advantages, which will favourably

influence the whole economy, especially :
\
1, Availability of easy Electr:: Connection,

2. Sufficient supply of Arinki-g water.

3, Availability of trained staff in mangerial and technical sphere.
4. Quality control laboratory.

5 Corporate transport means including railway siding,

6. Possibility of utilizing bagasse as fucl for boilers,

7. Easy supply of sugar from the Rajshahi Sugor liills,

8. Corporate waste water disposal plant.

9, Corporzte contract system for sugar cane,fruits and
vegetavles etc. voes/
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10. The surrounding of Rajshahi is important producer of
vegetables.

There are also public facilities like hospital, schools,

library, cinema etc. and gcod connection by road and railway.

LOCATION:

The processing unit will be errected on the site cf the
Sugar Mills, that belongs to the BSFIC. The arnexed site
plan shows the most probable location of the processing
unit behind the sugar factory in Rajshahi, The measurements

of the site plan seem not to be quite correct and should be

checked again.

Acreage demands:

For the errection of tne plant fcllowing acreage of land
will be needed :

1 Sorting room and stock of fresh fruit 474 m2
2. Production hall 685 m°
3. Cold Store . 320 m2
4, Store of material and ready products 1,605 m?
5« Auxiliary Buildings 150 m2
6. Dressing room, toilets, lavatories 250 m?
Te Waste water treatment Corporate
8. Yards 2,500
9. Roads 1,600
TOTAL 7,584 m°

The land is already in possession of BSFIC, therefore no
extra expenditures for the buying of land will be necescary.

coees/
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Analysis of material resources:

Aprcnomicel and Statistical Data

Margo Fruit: (LAGIFERA IKDICA)

Mangoes are well adopted and good Jrowing on BARIND

tract soil in the Rajshahi region,
Average production of mangoes is estimated from two
to five tons per acre.

A survey about the acreage, nubcr of trees and total

production gives ¢

TAELE NO. 1
Tons/ Total production
Sub-Divigsion Area in acres Nc.of tree. A4cre in Long tons,
Sardah 4,000 1, 36,960 3.70 12,400
Chapai Nawabganj 12,795 4,20,850 2.9 37,873
Naogaon 2,685 3,700 3.11 8,350
Natore 1,555 55, 900 2.75 4,276

Source : Agricultural Statistic Office, Rajshahi, June 1978.

Yield assessment:

TABLE NO. 2

A survey report about the total acreage and producticn in
tong of the whole region of Rajshahi within the period
1971-1977 is given below :

Year 1971-72 1972-73 1913=T4 1914=15 1915-16 1916

Acreage 23,905 23,905 24,120 24,150 24,530 24,085
Production106,375 100,330 73,670 76,050 70,701 62,815

Source $ A study report on Fruits and Vigetables processing
and preservation in Bangladesh, BSFIC, Dacca 1977,
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r1e harvest time of mang:. starts in the midile of May

and continue till to the end of August.

Litchi:

Litchi is a native of China. The jelly - like eril covering
tiic seed is transluscent, white and has agreeable sweet-acid
flavour. The Dinajpur and Rajshahi varizties are most

appreciated,
The survey about acreage, number of trees and nroduction

are given below ¢

TABLE NO. 3

e et —

Total production

Sub-Division Area in Acres Tons/hcre in L.tons 1976-77
1., Sardah 291.50 3.35 9711
2, Chapai Nawabganj 147.50 3.39 498
3, Naogaon 172.00 3.39 583
4, Natore 8v.00 3.37 300

Source : Agriculturzl Statistic Office, Rajshahi, Junc 1978,
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Litchi fruits are suppos.d to be processed into the canned
Litchi pulp destoned,

The harvest season is in May and June.

The survey about acreage, yield and production is

given below :-

TABLE NO. 4
Year 197, - T1
Production in
Sub-Division _A_r'ea in Acres Tons/Acres long tons
2., Chapai Nawabganj 350 2. 91 1,018
3. Naogaon 345 2.91 1,003
4. Natore 200 3,08 616

Source ¢ Agricultural Statistic Office, Rajshahi, June 1978.

Tomato will be processed into tomato juice, tomato puree
#nd katchuo,

The harvest season of tomato is December to the beginning of
April. By introducing modern varieties (Sen Marzanc) and
other types of tomatoes, it would likely be possible to

produce tomatoes even in summer and monsoon.

eeses/




Cucumbers:

P r industrial processing mostly small sizes of cucumbers,

size 5-7 em (ist class), 7-9 em (2nd clacs), G-12 em(3rd ciass)
will be needed, From long size cucumbers so called canned
cucumber slices sterilized (pecled or unpeeled) can be processed.
But the quality of this product is beyond the former named

small size varieties.

A survey report aebout the acreage, yicld and production is

given below 3

TABLE NO.5
Production
Sub-Division Area in Acres  Tons/Acres  in tons
1. Sardah 114 2.37 270
2., Chapai Nawabganj 155 2,23 346
3. Haogaon T2 2,48 179
4, Natore 59 2,37 140

Source : Agricultural Statistic Office, Rajshehi, June 1978.

The harvest period of cucumbers is from the beginning of

June to August,

Papaya:

Papaya is planted on 615 acres with the yicld of 1,604 tons
per year (1976-77).

Source : A Study Report on Fruit and Vegetalles processing
in Bangladesh - December, 1977 = Planning Divigion,
BSFIC, Dacca.

Harvest period is throughout the year, Peak pericd ; February/April.

voes/
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Banana®

1.: the region of Rajshah_ banana is planted on 4,450 2cres
of land with an annual yield of 30,075 tons.

Source : A Study Report on Fruits and Vegetables processing
December,1977 - Planning Division, BSFIC, Dacca.

Harvest period is throughout the ycor. The peak period is in

Decanber~February and in September-October,
Ready Meals:

This projected plant will be furnisned with production line
enabling to process ready meals if it 7. found feasitle at all,

The advantages of this advice to set up this production
technology in this country should be stated here.

The main reasons are :

1. To build up the necessary supply of camned food to cover
the demand of essential ready foed in case of natural

disasters like flood~ etc.
2, To supply the military demands with canned food,
3. To supply proper canned food to the develoning tourism

industry,.

The production of new type of reudy weal, type "Pilaf" (some
thing like our Biriani) consisting of rice with vegetable
0il and spice is described in the later part of this study,

voere/




Harvest Diagram of Fruits and Vegetables in the Region «f Rajshahie
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Climatic conditicnss
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The salient feativres of the climatic gondition of Rajshahi based upon ten years
average (1965 to 1974) as obtained from Met Office (on 12-9-78) are given below:~

-t - o.

B

E JAN FFB MAR ¢ APR § MAY ¢ JUNE ¢ JULY AUG .{ SEPT }' OCT, NOV, DEC,
Nean Maximm Temp. in °F 76,66 82.8 91,0 97.96 97.38 92.6 89.31 88,47 89.93 88.13 83.58 78.21
Yean Minimm Temp. in °F 53.41 53.83 64.68 74417 T7.22 T8.72 79,0 78,96 78.3 74,05 64.4  54.95
Relative Humidity in % 91,60 86.7 81.10 82,88 87.77 90.76 94.40 94.0 94.3 91.8 94.0 91.10
( at 0000 GMT )
Relative Humidity in % T4e2 62,9 59.55 65,88 T71.55 81.66 85.2 85.8 83.2 78.5 7545 74,9
( at 0300 GMT .
Relative Humidity in 4 63.20 52.10 44.88 40,70 56,11 75.88 82.9 81430 79.9 753 69.8 67.6
( at 1200 GMT ) | '
Rain Fall in Inch. 0.50 ©C.31 1,62 1.35 4.97 17.34 18.74 12,17 9.95 4.10 0.87 C.29
Number of Thunder Stomms .04 0.80 1,90 3,30 7440 G480  3.40 3.70 5.40 2,60 .02 0
Wind speed in Knots(QOOOGMT) 0,52 0,41 0,82 1.70 1.67 1,64 1.99 1.63 1.44 0.97 0.67 0.69
Wind speed in Knots{0300GMT) 168 1.35 1.91 2,80 2,83 2.63 2.59 2.44 2.37 2.25 1.81 1.9%
Wind speed in Knots(1200GNT) 0.50 0.73 1.28 1.88 2,95 2.61 2,15 2.35 1458 1.34 0.60 0,51
Remarks : Occurance of squall, hail storm and dust stomm were almost nil,
ooooo/
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Planned progress in the Agronomical spheres:

Mango:

When considering the Talle No.2 it is to be noted that the
development of the yield of fruits in comparison with the
increased acreage shows unsatisfactory results. The crop of
the fruit in the year 1976-77 shows approximately 62% yield
of the production achieved in 1971-72. In this comncction
the staterent of Sharp-Gravens Research In~, in "Study of
Perishable Food Marketing" (July,1969) should be menticned,
where it was stated that orchards on the barind soils in the
region Rajshahi are 50 or more years ol age and they are
beginning to decline in productior. because of serescence and
attack by wood bhorers. Except wood borers I fourd within my
stay in this region another insect attacking flowers and
young leaves called Mango Shot (Apsylla Cistellata, family
Psyllidae). The Horticultural Basc Kaghia Danga in Rajshani
Court and Agricultural Rescarch Sub-Station, Kazla, Rajshani
have already started their work to improve the planting of
selected varieties of manéo. The firat named organisation
wwoduces around 10,000 -~ung mango trees, Ancther base, as it
was told by the manager of the base, produces another 100,000
treeé of mango, Inspite of this the demand is higheor than the

present production of saplings.

To overthrow the mangc shot by chemical sprays is the main
tagsk of the present time to stop the permancnt declination
in the production of the fruits, According to the Jocal
farmers the production of mangves in attacked orchards was
30% less in the last season,

Propagation of saplings including organizaticn of nurserieg
will be necegsary.

eres/




™:cumbers and other vege ' -bles:

The quality of the soil and climatic condition gives the
reasonable presupposition to spread out this production,
hence there will be demand to process standard high quality

of cucumbers and other vegetables,

Generally higher attention should be given to the introduction
of improved cultural techniqu-s and practices rot only of

vegetables, but also of mango fruit production,

For planting of proper varieties of cucumbers special seeds
of small size cucumbers should be imported first,

From the very start of this productior sliced cucumbers
(from large local cucumbers) is projectcd.

Laboratory Tests:

In order to get some closer knowledge about the measures,

wright of peel, core, the yield of flesh, analytical values,

the Division cf Food Technology and Mutrition BCSIR Laburatories,
Dacca was asked to wcrk out total evaluation of mango fruits.

17 (Ten) numbors of fruit were supplied and results thus
obtained are given in the Table No., 6.

eooesf




Technological feasibility of the Fruit:

¥ 1go (Magnifera Indica)

Hundreds of varieties of mangoec are known in the world, It
varies considerable in size, shape, colour and flower. The
shape varies from round to oval-oblong with the length
varying from 2 to 30 cm in different varietics and the weight

from several grams to more than a kilogram.

Indicies of maturity:

Nunerous attempts have been made to establish the point at
which time to harvest mangoes for processing or shipment.
Different stages of maturity are based on changes in cclour,
ghape and size. The best stage seems to occur, when the
gshoulders have out grown from the stem end. For keeping
fresh fruit on stock, the temperature of +7°C is recommended.
(A, C, Hulme)

Te analytical values mentioned in ™ ble No, 6 should be
completed with data about chemicar composition of ripening fruits.
Mango is particularly a rich source of vitamin C. The content

0. ascorbic acid varies according to the maiurity of fruit.

During the early stage of growth the fruit contains strikingly
large amount 300 ng of ascorbic acid/100 g fresh fruit, This
amount decreases at maturity to 69.5 mg for medium sized and
39.1 mg/100 g fresh weight for large fruit, Beside this some
varieties contains Vitamin B1 and Vitamin B2 (riboflavin).

The mango is also rich in carotene and other carotenoid pigments,

Varieties : In the region of Sibganj - Nawabganj mostly
planted varicties are : Fazli - 60%
Aswina -=  30%
Other - 10%

Among theseAswina is the late variety,

covee/
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Litchi

The Rajshahi variety belongs to one of the best that
occur in Bangladesh.

The skin will be manually peeled.

Analytical values : Brix 12° - 14.8°
Acidity : 0.2 - 0,36% (citric acid).

Papaya:
Will be processed at 75% maturity (Fruit desert)

Analytical values : Brix 16 - 17.5°

Acidity 0.2% (Citric acid)

Bananas

Will be processed at T5% maturity (Fruit desort)

Analytical values : Brix : 16 - 17°

Acidity : 043% (malic acid)

onoo./
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WATER SUPPLY: ’

The consuniption of water will be 8.3 litres per sec.
estimated., Primarily it is calculated, that drinking
water will be tzken from the Sugar Factory.

It must be separately proved, whether the installed cavacity

will cover the water demand for both the production umits.
Otherwise new wells shoulé be bored.

Quality of water from Rajshahi Sugar hills:

—~—

According to the report collected on 30-6-1978, the

analysis of water shows following results :

1, Total hardness of water = 206.00 ppm CaC03
= 11.53° German Degree.

2. pll at 20°C tomp = T.4

T™e analysis was done by Dr, M. A, Rouf of BCSIR Laborzicries,

Dacca.
In any way the quality of water must correspond with THO
prescriptions for drinking water qualily, as the products

are supposed to be exported also.

The qrality standard for drinking water is given in the

anrcyxure No., 1
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Technoloaye

Projectizd producticn capacitys

The production capacity of the projected production unit
that is mentioned in the PP, is rather low and it would

be very difficult to equip this unit with relevant machinery
equipment, as now-a-days processing machines with much

higher capacity have been built.

With regard to the occurace of the fruits aud vegetables
two prroduction lines are projected with concentration
unit to concentrate tomato juice in puree and mango juice

into mango concentrate.

The harvest time of fruit, tomatoes and vegetable

enzbles io make use the line No. 1 nearly all the year.

Line o, 1

Capacity projected: 1,500 kg juice per heur

(tomato or nungo juice) or,

Concentrated mango juice or tomato puree 355kg per hour
or tomato katchup, capacity 355kg per hour

C n.
————ae a3 Cw

Capacity projecved. 7,500 kg canned fruit in syrup per hour

It is combined line,where there will be processed:

1) Litchi pulp in syrup sterilized

2) Fruit desext in syrup sterilized

3) Mango pulp(slices) in syrup sterilized

4) Cucumbers in sour swee* brine sterilised 1 ton/hour
5) Ready meal 0,5 ton/hour

1st alterrative:

secording to the course of the harvest season, the line No. 2 will run

in 3 shifts,as some fruitsand vegetables occur synchronous,

veoos/
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2nd alternative:

A 3rd line may be installed, very similar to the Line Ho.2.
The production will be dzvided into "sweet" and "sour"

producticn.

Ta the initizl stage th lines Ho.1i and Ko.2 are projected only.

ceors/
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Working time:

For further working schedule and production capacity planning,
following working time is projected :

4 shift = 8 howrs working time = 480 minutes
less % hour for making up of the work place,
cleaning and greasing of machines, personal
relief,

1 week = 48 working hours
Nett production time 45 hours.

1 month = differs, see time table,

TIME TABLE(1978):

MONTH ay dr iun tim Yway J oom Y gm § aw ¥ sep § oct § mov § DEC
DAYS 3 28 31 30 31 30 31 31 30 £} | 30 31
HOLIDAYS 5 6 4 6 6 4 6 4 8 7 7 8
NETT
WORKTNG 26 22 27 24 25 2 25 27 22 24 23 23
SHIFTS
WORKING
HOURS 208 176 216 192 200 208 200 216 176 192 184 184
NETT PRO-

DUCTION 195 165 202 180 187.5 195 187.5 202 165 180  172.5 172.5
TIME-HOURS

oooo./




TABLE - 6

DIVISION OF FOCD TECHKOLOGY & NUTRITICK
BCSIR LAHORATORIES, DACChi.

REPORT
No. of Samples : 10 Ref. No.PP/73.02/3/1648 at. 5-7-78.
Date of Receipt: 5-7-T8 Received from/Referved : Bensladosh
Date of submissicn Sugar & Food Indunstricz Corperation,
of report : 13-7-78. Dacca.

Particulars o Sample: Mange

Result:

Initial § #t. of | 7t. of § Wt. of |} I § ¥,
f%' weight of §zkin of jstone of gpulp of pH ;;z"ﬁ; ggit;xgle i zgzﬁ
* Jeach each each each A e o
ango nacgo  § mangoe 5 Mango ” 7
in (gm) §in (gm)f (em) ] (sm)
1. 570.0 74.0 46.5 449.5 3.60 1.14 11,50  15.29

2. 627.5 64,5 50.0 513.0 4.37 0.55 14.90  15.87
3. 714.5 71.5 6745 5755 4.28  0.43 17.00  17.61
4. 503.0 6545 42,5 395.0  3.72  0.55 12,35 14.49
5e 590.0 66.5 61.0 462,5 4.40 0,57 16,90 17,30
6. 583.0 £7.5 61.5 454.0 4,03 0,66 15624 17,04
7. 663,0 93.0 59.5 510,5 4,07 0.60 12,77  14.01
8. 5530 790 46,0 428,0 3,93 0.73 13,77 16.15
9e 579.0 735 49.0 456,5 4,00 0,3¢ 14.84 15,87
10,  645.0 84.0 43.5 517.5 4+19 0.55 13,32 14,79

Remark/Comment

8d/~ Illegible 34/~ Illegible
13-7=78
Counter sizned by: Signature of the Analvst,




Produccicn schedule:

According to the projected technology and machinery equipment

the plant will produce :

Produc-§Prod ic- TONS Production
tion tion 1st § 2nd § 3rd 1
Ready product  ¥3.vs  Jeapacityfshiftfshift§shiftweek
jper hour 7 days
Tons

Mango juice
Bx 6%° :
(Concentrated) 105 0.355 2.66 - -  18.64 279
Tomato juice :
Bx 29 (puree) 55 0,355 2,66 - - 18.64 146
Tomato katchup
Bx 3 50 0.355 2,66 =~ - 18.64 133
Mango pulp in ' ‘
Syrup 90 1.5 11.25 = - 1875 1,012
Litchi pulp in
syrup 60 145 - 11,25 - T8.75 675
Fruit desert ’
in syrup 30 145 - -  11.25 78.75 337
Cucumber(slices)
in brine 75 1.0 -  T¢5 = 525 562
Ready meals 90 0.5 375 = - 26,25 337

Projected production in tons 3,481

voooee/




Time schedule of ready products being projected:

Mango juice

concentrated 15 May - 30 August 1st
Tomato juice

concentrated 1 Dec - 25 Jan. 1st
Tomato Katchup 26 Jan -~ 30 March 1st
Mango pulp in

slices 15 ¥ay ~ 30 August 1st
Litchi Pulp 1 May - 30 June 2nd
Fruit Desert 15 May = 15 June 3rd
Cucunber in sour

sveet brine 16 June - 30 August 2nd
Ready meals 1 Sept - 30 November 1st

snift

shift

shift

shift

Shift

105

75
90

Harvesting periodsaccording to ¢ "A Study Report on Fruits and
Vegetables Dec.1977 BSFIC,Dacca."

venes/

days

days

days

days
days

days

days

days



Production pararellity:

Product ¥ Line Czapacity in Tons
l No,
j
Mango juice concentrated 1 0.355 %/hour 1 shift 2,66
Mango pulp in syrup 2 § 1.5 t/hour 1 shift 11.25
B S
1855 t/hour 1 shift 13.91

The composition of single prcduction lines has been designed to be
highly versatile. !

Line No.1: Can run for the production of natural mango
juice or tomato juice, or concantrated manzo juice and

production of tomato puree or katchup.

The Line No., 2:

This line will process all canned fruit in syrup sterilized,
cucunbers pickles sterilized and during the dead fruit and
vegotable season, it can be uscd to process sterilized reody mezl,

This line is also highly versatile.

To approach closer to the projected technology and project
at all following :

1. Production scnemes

2. Production standards

3, Quality standards

4, Mane-power da:zand and

5 List of machinery equipment

have been proposed,



1. PRODUCTION SCHEMES NO. 1 - 7

2, SUPPLEMENTARY PRODUCTION SCHIIES NO.8-12
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PRODUCTION SCHAME NO.1:

TOMATO JUICE : Natural MaRGO JUICE ¢ Natural
Concentrated Concentrated
‘."—“*————l ~ - —
1Cold Store; } Quality inspection ; rLaboratory H
i ! } of fresh fruit ! ;  Test i
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PRODUCTION SCIME H0.2:

TOM.,TO KATCHUP IN BOTTLES - CONTENT 0,33 L BOTVLES/iiCiR

MEV.7OR.7.D T0ii10 | |
{ JUICE BZ 29° |

.
1
1
tJACKETTED | ™. ; % T RoaroRy
1JAC | JLCKRITED BOILER ! 1 L BORATORY
IYBTTLE FOR | S —t 5
H 1 41T STIPPLR H LI 1
{INGREDIENTS | e AU
!
it £
IHTERTDIATE TR |
3
{
ettt | bt ¢ e - s
IFILLING LLCKINE | Y LR |
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1
1
| ettt |
I ALCORK SEAL ;
Lo
;
1 STERTLIZ,TION i
- J
1
!
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g DRYING
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1
1
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s e} '
! Laboratory}
{  Test H

PRODUCTICH SCHEME NO.3:
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Litchi pulp in syrup sterilized
Production capacity : 1,764 mumbers tins 99 x 118 /hour

1 viece = 2 sec.

Ouality irspec tion

1

1

of fresh fruit !
L —

Sorting of Fruit }

- - -

-
t
t
——————e -
}. Washing —.;
L
!
!
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e — e
J
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! Washing ;
L - —
]
' P}
r . ]
ke M.
)
! —
| aed " o)
H Packing Table j
- .
!
' - -~
'Fillin> up with 1;
1Sugar Syrup 1
= 1
!
1
e e ¢ e ey
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1—.
14
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rs'nap of the Lids !
. . — )
!
1
t
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!  Seaning Steam
flow closer
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Piling into
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b = Bl A e O 00 .o el A

-

]
STERILIZLTION
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| Proit g

-

i

e e
;Sugar Srup
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s
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PRODUCTION SCHELE NO. 4:

b Fruit Desert in Syrup sterilized
Production capacity : 1,764 tins 99 x 118 mm/hour

1 tin = 2 sec.

D S i TSt | —— — g ————y
1Quality inspection I TQuality inspection ! i Quelity inspaction !
| Mango 1 : anana N Guava '
- ¥ Dt T yo= —
i ! K
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; Tins ; | Filling Cans H
J { with Fruit 1
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i
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i " 1 1
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- i a ' ;
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oo e e -y ’ g s -
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flow cloger 1 , 1 Sterile Cratesy
—- 4 | I P
v
{ {
1
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PRCDUCTION SCHE:E NO.5:

Yango pulp (slices) in

rocduction capacity :

14
t
1
]

syrup storilized
1,764 nmuasbers tin

1 piece = 2 sec.
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PRODICTION SCHEME NO.6:

SLICED CUCHIZERS IN SOUR-SYEET BRING:

Production capacity : 1,754 numbers tins 99 x 118 mv/hour

1 piecc = 2 sec.
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PRCDUCTICON SSIIRME NOL7:

READY MEAL "PILAF™

— e

Prepared frem cooked rice, vegetatle, voretablz oil and spice.
S } ts}

Production capacity : 0.5 tens/heur in tins 99 x 118,
nett weight 850 g
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SUPPLEMENTARY PRCDUCTION SCHEME NO.8:

SUGAR SYRUP PREPARATION:
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SUPPLEMENTAEY PRODUCTICH SCHEME HO0.9:

EH}

SOUR=~{ WEET BRINE PREFARATIOR:
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)OF RAW-NA TEPILL !
L - Y
- []
t
M e "
. ' ' ]
EPREPARATIGN OF BRINE ! 'BLENDING '
' IN VATS 1 1OF SPICE ;
F - ' N |
1
?
1
1
] -+ 1
*  FILTRATION '
'
1
!
' Y -
! BALANCE TANK ! ELABOﬂﬁTCRY 3
2 ' : TEST |

]
'
1
)
J

PRODUCTION




-33 -

SUPPLEMENTARY PRCDUCTION SCHEME KC.10:

RECONDITIONING EQUIPMENT FOR FLATTENED ENMPTY CANS:

v 1
! Flattened Cans |

e,
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'
'
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SUFPLEMENTARY PRODUCTION SCHEME NO.11:

STERILIZATION:

i '
' CHARGING OF RETORT !
' WITH CRATES '
| I . ]

'

1

?
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SUPPLEMANTARY SCHEME I'0.12:

STORAGE OF READY PRODUCTS:
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FOR QUALITY:

a) PRUITS:

1e

FRESH IIANGO:

The fruit must be fresh, scund, not over-riped,

clean, the skin without sores of pressing or knocking.

The minimum weight of the fruit : 550 gm.

The colour of the skin : Green - yellow-zreen,

Analytical value : min, Brix, 15.00

Flesh : Compact, firm, but without tough fibres,
sligntly yellow till orange yellow.

2nd quality:

The demands on the quality are the same, only the
weight of the fruit is less than 550 g but than
450 ¢ . not lesser than 450 gu.

3rd guality:
Quality demands ti - same. The fruit miy be ripe,

but etill in good condition. This quality will be

mostly used for the production of juice.

Packing of mango fruit:

The fruit will be transported in special crates made
of cratewood, capacity 15 kg of fresh fruit each.

The crates must be clean, dry and compact.
The dimensiong of the crates will be unifomm and the

dimensions must be modulus with the ticber pallet
80 x 120 cm. The pallet will hold 4 crates in 1 shift.

eees/




2.

3.
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Fresh Banana:

Quality demands:

For the production of fruit desert only one guality
will be acknowledgcd,

Size : Length minimum 16 cm, diameter of the fruit :

4 cm in the middle rmart.

Colour: Typical yellew green banana, without sores of

pressing or kneking.

The flesh: {irm, compact, slight ycllow-cream colour,
seedless, without black spots.

The skin must be easy to peel.”

Packing of banana:

The banana will be transported and stored in timber
crates each 15 kg nett only. The size of crates will

be the same as with mango (and other fruits).

Papaya:

Quality demands:

For the production of the fruit desert only one quality
will be acknowledged.

Size : length win, 15 cm, dia 9 cu.
The skin ¢ Green to yellowish green without Jdamages due to
the knocking, sound, clean and dry,

Flesh : firm, compact, without damages, scund dxy.
The colour of the flesh : yellow till orange-~

yellow, The total content ol sugars minimum 16° Brix.

Packing of Papaya:

The Papaya fruit will be transported and stored in
timber crates only, each 20 kg nctt.

coref




4.

5

Litchi:

The fruits must be separated from clusters, cleaned

from the warty rind without demanges % dried.

The size : diameter 40 mm,

Total content of sugars : 140 Brix,.

Packing : In wooden crates, each 15 kg nett.

Cucumbers:

The fruit can be of maximum 4 cm diameter and should be
fresh, The skin must be green, sownd and without damages.
Te flesh rnust be free from prescings. The seedy part must

be compact and tough.

Packing of cucumbers: In wooden crates, cach 15 kg nett,

/
svece/
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Ingredients:

Sugar type : crystalline sugar, refined.

Size of crystals : middle size, export quality.
Colour : White solely, brown shade not allowed.
Impurities : None (Nil).

Smell : Nil - molasses smell not allowed.
Humidity : max. 0.1%

Packing : Jute bags.

Weight : 50 kg or 100 kg bags.

Citric Acids

Size of crystals : Middle size, rcgular type.
Quality : Food processing proved.

Cclour : White, impurities are not allowed,
Smell : Nil.

Humidity : Maximm 2%

Packing : Plywood drums 20 kg nett, or polythene bags.

voseos/
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Packing material:

Cans : Made from tin-coated or tin-rlated fine steel nleates,

preferably with lacquered shift inside.

The quality of tin-coated and tin-plated sheets is
expressed in the quality of tin in crams used for
1 m2 of the plate. The perfect quality of tin-coated

sheet is about 7 g/mz, with tin plated sheet 5-68/m2.

In any way the tin ccatings must protect the centent
of the can for at lcast 12 inonths shelf life against
corrogion af’lects or change in colour of the canned
fruit/juice. For camning of concentrated juice lacquered

tins are recomuended (high contert oi acids).

veeee/
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PACKING MATERIAL FOR SINGLE FRODUCT:

The projected productior is supposed to be nacked into
following packing material : ,

1. Mango juice concentrated Brix £5°

Cans size 72.8 x 115.00 rm

(alternatively mango juice natural Brix 16°)

2. Tomato juice concentrated Brix 29_0

Cans size 72.8 x 115,00 mm

(alternatively tomato juice natural Brix 52)

3. Tomato katchup Brix 380

Bottles, content 10 cz = 283.4 g Katchup.

4. Mango pulp in syrup sterilized:

Cans size 99 x 118,00 mm
(alternatively 99 x 63.5 m )

5. Litchi pulp in syrup sterilized:

Cans size 99 x 118,0" mm
(alternatively 99 x 63,5 mm)

6. Fruit do-ort in syrup sterilized:

Cans size 99 x 118,00 rm.

7, Cucumber slices in sour-sweet brire, gsterilizeds

’Cans gsize 99 x 118,00 mm
(alternatively 99 x 63.5 mm)

8. Ready meals (Pilaf) sterilized:

Cans size 99 x 118.00 mm




LIST OF “ACHINERY SQUIPIUTT

FOR THE PROJECTED PRODUCTION




POWER DERAND:
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In the initial stage of projection no exact types of

machines has been selected. Therefore, mean demands

on power in this stage is calculated below.

Simulianecus power demand will be :

Steam {Electric{Drinking
Product Quentity§demand §powver water
tons demand dem§n
X m
Concentrated 1 ton 1.48 12,0 8.0
nango jgice
Brix 65
Katchup 1 ton § 0,60 8.0 7.0
[
Adango pulp in
up 1 ton 0.80 15.0 8.0
—
wer demand: 2,88 35.0 23.0
Remark ¢ The above menticned produciion represents the

projected maximum of simultaneous demands on

steam, electric power and water,
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-ILI-ST i E_-XC'YIN'F'Q" r'ﬁ”lq VUM

_S_@.EIE NO.1 2 Tiinc Tin,1

Manro juice conceniratcd and natural:

1. J-siing machine with shower, capacit: 2000 ki fruit/honur
2. Inspectisr uelt 4u leongth, speel 0.7 nl
3. Shower,; 2nsecity 2,000 kg frouls/now
4o Crusning wiis. ecapseliy 1,50C ].;’_‘Z:ns/hour
5« Passing incliine, capanity 1,500 Lilscur
6. Sievii; .vehruegy eapacioy 1,500 kilo/tour
T. Balancc vat with stirrer, siainl-z: cteel
capacity . 1,500 1i"s
R _.C
8. Pre-hcater FiC, eating mediia vaicour 4.0 A%, 131
= 658 lcal/kg.
9. FBvaporating unit - canscity 1,500 kilo of juice
Ivaporating sapacity : 1,745 kg wetor/bom min,
10, mtermediate Tank, identiccl with pos. No.7
11. Filling machine: ,
a) Natural juice capacity 3,300 cans/hour
) . 0 o . . .
p) Concentratel juice 65 Brix, capacity 600 cans/h, uin.
12, Washing machine of empty cans capacity 1500 pes/hour.

13,

14.

15.
16,

Sealing machine - stean flow closer MMC,

rugacity 3300 cans/hour
Cooling tunnel with water sho.rer,
capac ity 3,300 cans/hour,

Dryiig Hurnel, medium ¢ hot air, capacity 3,300 cans/h,

Labelir r machine, capacity 3,300 cans/hour,
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LIST OF MACHINIRY EQUIIMENT:

SCHEME ¥0.fa : Line iio.1

TO:ATO JUICE CONCENTRATEZD AND NATURAL:

The machinery equipment is identical with the Schome

No.1 upto the position No.10Q.

No.11e Tomato puree filling machine hot filling,
capacity min., 700 cans/hour
size 728 x 115 mm

12. Seaming macnine - steam flow closer RIC,

capacity according to the sitze of cans:

1) 1700/howr 72.8 x 115 mm
2) 4,500/hour 50 x 40 mn

13. Washing machine of tins, capacity according

to the size of cans.
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LIST OF HACHINERY BQUIPHELNT:

SCHEME 110.2 ¢ Line No.1

TOMATO KaTSFEUP STERILIZED:

The machirery couipment is

Ho.] upto the position No.1C

11.

12,

13.

14.

15.

16,

One stage vacuam evaporsztor from stairless

steel, capacity 50C L with stirrer
Jacketted kettle cenacity 100 L

Internediate tank, stainless steel,

hested with stirrer, caracizty 500 L
[} - y D

Filling machire fox jars,

capacity 1,000 jars/how

Washing wachine of emply jars,

capacity 1000 jars/hour

Sealing nachine, "ALCORK® capacity 1000

identical with the 3cheme

jars/h




LIST OF MACHINIRY EQUIPLTNT: '

e —

SCHRME N0.3 ¢ Line No.2

LITGHI PULT I SYRUP STERILIZTD:

1. Washing machine with shower,

capacity 2,000 kg/hour
2. Inspection belt 4 m length, spocd 0,2 m/s

3. Packing table approx, 7 m length with

2 coveyer beltz(upper belt will convey empty ting)

4o Washing riachine of empty cans

capacity 2,000 cans/hour
5. Syruper/Filling machine, cupacity 2,000 cans

6. BExhaust box with conveyer belt.

7. Sealing machine, capacity 2,000 cans/hour
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LIST OF MACHINERY EQUIPMENT:

SCHEME NO.4: Line No.2

FRUIT DESERT IN SYRUP STERILIZED:

The machinery equipment is identical with the
Scheme No.3

The production line will be fulfilled by :

1. Dicing machine, to process cubes 9.5 mm upto 19 mm,
capacity 2,000 kg/hour

2. Inspection belt, length 4 m

3, Mixing machine of diced fruit, discontinual
operating, capacity 2,000 kilo/hour.

ceees/
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LIST OF MACHINERY SGUIPMENT

SCHEE N0.5 : Line No.2

MANGO PULP IN SYRUP GTTRILIZED:

The equipment is identical with Scheme No.3
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LIST CF LACHINERY BQUIFI:IT:

SCHEME N0.6 ¢ Line No.2

SLICED CUCWIDBERS IM SCUR-SWEDY EBRINE:

The equipment is identical with the Schernie 0.3

and will be only coasrlated with

1, Slicing machine (cross cutting machine)

capacity 1,000 kg cucurbers/hour.
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LIST OF ITACHIRERY LQUIFML..T:

PRCDUCTION SCHE'E HO.7 : Line No,2

R2ADY MEAL FROM RICE, VEGETABLE AND VECETABLE CIL "PILAF"

Line No.2 will be used for the production of ready meal
(see production scheme No.3) from which used equipment position

will be clear

No.3. Packing table.
No.7. Packing machine

No.1. Dicing machine - see Scheme Nc.4

Supplementary Equipment:

1. 2 numbers of jackette kettles capacity 200 L each ,

with stirrers.

2. 1 decimal scale, capacity upte 150 kg
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LT OF PRODUCTION MACHLM s

SUPPLEMENTARY SCHEME NO.8:

SUGAR SYRUP PREPARATICH:

1.

2.

4,

2 numbers of vats with stirrers, 900 L content

each, resisting sour-sweet solutions.

2 numbers bzlance tanks, 900 L each, from stainless

- , L 0
steel, or baked enamel, heat resisting upto 100 C.
14

1 electric hoist (traweling wheel), carrying
capacity 250 kilo min.

1 automatic scale, ponderability upto 150 kg.




- 52 -

LIST OF PRODUCTION MACHT 1ixS:

SUPPLRBMENTARY SCHEME NO.9:

e

SOUR SWEET AND SALTED BRINE PREPARATION:

1. 2 numbers of vats with stirrers, 800 b content each.
2. 2 numbers of balance tanks, 800 L each, from
stainless steel, or baked enamcl, hest

rasisting upto 100°¢C.

3. 1 electric hoist (traweling wheel)
carrying capacity 250 kg min.

4. 1 automatic scale, ponderability upto 150 kg.

veens/
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LIST OF PRODUCTION iACHINES:

SUPPLEMENTARY SCHEME NO.11:

1e Rolling device - metal box Lordon

2. Seaming machine - Metal Box London

3. Pressure checking device

capacity of the equipment : 4,100 cans/aour.
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LIST OF PRODUCTION LACHINIS:

SUPPLRMENTARY SCHEME NO.12:

STORAGE OF READY PRODDUCTS:

—— ——

1o Lebeling machine, electric powored,
capacity 3,120 cans/hour,

ad justable for dimenslons :

99 x 63,5 mm
99 x 118 mm

72,8 x 115 mm
Gluc : Liquid

cores/




LIST OF PRODUCTICH PACHINES:

SUPPLEMIENTARY CCiE'E H0.10:

STERILIZATION FACILITY:

1., 4 numbers of pressure retorts, each cf which ¢

hold 2 cratces.

o, 1 Electric hoist, carrying capacity 1,000 kg

covers/




4

1

-
9]
l&sl
£
g
B

1
4]

FRODUCTI

1. Ouality standards for ready products

2, Consuaption standards for the pro jected

production Noe. 1 -1 1
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PRODUCTIOR STAWDARD NO.1:

A, Tomato juice:

Analytical values of tomato juice : natural Juice

Brix 5.0° pH 3.8 - 4.4

Packing ¢ Tin box 72.8 x 115 mm
Nett weisht 16 oz = 453.67 2

Planning unit : 1000 kg juice = 1 ton (metkic)
= 2204 tins.

Material consumption ner 1 ton of tomate juice ¢

Fresh tomato, ripe, Brix 5.0° pH 3.8 - 4.4 yield

Tin boxes 72.8 x 115 mn

Lids # 72.8 mm

Labels

Cordboard boxes (24 tins)
Suspensor grids

Labels for the cardboard boxes
Glue gtrip

Glue

95%

1,052.0 kg

2,210 nos.

2,213 nos.

2,21C nos,
92 nos,
92 nos.
92 nos.
92 nos.

0.6 kg

1 ton of tomato juice

2,204 tins

- »-e —

”
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PRODUCTION STANDARD NO.2:

F Concentrated Tomato [ 'ice = PUREE:

Analytical valucs of ready product : Brix 29.0°

PH 3.9 - 4.4
Packing : Tin box 72.8 x 115, nett weight s 510 g

Planning unit ¢ 1000 kg tomato juice - Puree - concentrated
- 1,960 tinS.

Material consumption per 1 ton:

Tomato juice Brix 5.0°

. iy 2 .
Theoretical consumption 52 = 5,8 concentration

X
1000 5.8
x = 5.8 x 1000 = 5,800 kg tomato juice Brix 5.0°
+ 2.4% loss = 139 kg
Total consumption 5,939 kg tomato juice per 1 ton of

concentrated tomato juice - Puree 29O Brix.
Qantity of water to be »raporated from 1,000 kg (1 ton)
of fresh tomato juice :

x = 1,000 (1 -2

Z9) = 1000 x 0,8276 = 827.6 kg water

Consumption of fresh tomato : 6,248 kg per 1 ton of

concentrate Brix 29.0o

Remark : nett weight derived : 453,67 x 1,122 gnms.

cevens/




Tin boxes T2.8 x 115 mm cvee
Lids § 72.8 cers
Labels esse
Cardboard boxes (24 tins) cees
Suspensor grids seve
Labels for cardboard boxes soce
Glue strip eeen
Glue cere

1,968 Yos.
’

1 , Q?O "
1,968 "
82 "
82 %
83 "

83 m
0.7 kg

e

1 ton of concentrated tomato juice - puree 1,960 Tins

- —

2nd variety in packing:

Small packing into the tins § 0.0 x 40 mm

content approx. £3.0 g

1 ton of coucentrated toumnto juice = 12,500 pes.

of tinse.

creens/
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FRODUCYION STANDARD NG.3:

0:4T0 KATCHUP STERILIZED:

Analytical values of re-dy pruduct : Brix° = 38.0, pH 3.6 - 3.9
Packing : Bottle, content 10 oz = 283.48 nett.

Planning unit : 1000 kg tomato Ketchup = 1 ton
= 3,528 hot*les

Material consumpticr per 1 ton (approximately data including
production losscs).

Toratc juice concentrated (Purez) Brix 297 1,149 kg
Onion fresh peecled and sliced 10 "
Gaerlick peecled 5 "
Malt vinegar 10% 20 "V
Seit (Macl) 13 "
Sugar 60 ¥
Stabilizing angent 5 "
Sorbic acid 0,08 "
Glass botilcs 3,535 Nos.
Alcork seals (Screw ~ type) 3,540 "
Labels body & neck 3,545 "
Cardboard boxes (24 pecs ecach) 149
Suspensor grids 149 v
Labels for the cardboard voxes 149 ¥
Glue strip N m
Glue 0.6 ke
1 ton of ready proedact 3,528 bottles of

Xatchup

- - e s PR Y > —
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PRODUCTION STANDA'L NO.4:

A. MANGO JUICE:

B, CONCLNTRATED MANGO JUICE:

A. Production of menpo juice (natural)

Analytical values of manro juice : Brix 16,0°
Acidity 0.6%
Packing : Tin box 72.8 x 115 mm, nett weight 16 oz
= 453.67 g

Planning Unit : 1,000 kg of juice (1 ton) = 2,204 tins.

Materiel consumpticn per 1 ton of nango juice

fresh mango, ripe, Brix 160, acidity 0.6%

yield 70% eee 1,428 kg
Tin boxes size 72,8 x 115 mm ese 24210 lios,
Lids ¢ 72.8 mm Ceee 2,213 0
Lebels cee 2,210 "
Cardboard boxes (24 tins each) ves g2
Suspensor grids cee %2 "
Lebels for the cardboard boxes oo 92
Glue strip vos %2 m
Glue voo ‘0,6 kg

1 ton of mango Jjuice v 2,204 tin cans,
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PRODUCTION SPANDARD 1IC.5:

B.

COMCRNTRL 1L MANCO JUICE: '

Analytical values ¢ Brix 650
Acidity 2.467%

Paciing : Tin box 72.8 x 115 mm

nett weight approx, 595 g ¥

Plaming unit ¢ 1 ton = 1,000 k; = 1,680 tins.

ifaterial consumption por 1 ton of rargo concentrated Juice.
Mange juice Brix 16, acidity 0.6}

Teoretical conswmption -_-__ig = 4.0625 concentration

X -

100

x = 4.0625 x 1000 = 4.062 kg nenge juice Arix 16°
+ 4% loss = 163 kg

Total consumption 4,225 ke mange juice pexr 1 ton

- 0 4.
of conzentrated juice 65 3Brix.

quantity of water to be ovaporated 3,225 kg watex/ 1 ton
of concentrate,

Consumption of fresh mango $ 6,033 kg per 1 ton

corcentrate 65° Brix.

* Re : nett weight derived : 453.67 x 1.31 gn
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Tir boxes size 72,8 x 115 mr
Lids ¢ 72.8 om

Cardboard boxes (2° tins sach)
Suspensor grids

Labels for the cardboard boxes
Glue strip

Glue

1,685 los.

1,608 "
70 0"
70 "
(AN
T m

0.7 kg

1 ton of concentrated juice

1,68C tins cans.
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PRODUCTION STANDARD NO, 6:

MiNGO PULP IN SYRUP: '

Resulting analytical values : Brix 20° )
Acidity 0.6 - 0.7%
Packing ¢ Tin box 99 x 118 mm
Weight of the fresh fruit coses 530 g

Weight of the sugar syrup asvee 320 ¢
Nett weight of the content censs 850 g

1,000 kg
1,176

W

Planning wnit : 1 ton (metric)
Nunber of Cans

Material consumption per 1 ton of ready procduct (including
production losses)

Tin boxes size 99 x 118 mn voee 1,188 Nes.
Lids § 99.00 mm 1,194 "
Fresh mango, variety FAZLI, yield 70%,
Brix 15.5°, acidity 0.6%(citric acid) 890 kg
Sugar syrup 27.45° Brix 376.3 kg, 100% sugar 103.2 kg
Citric acid o 3.23 ¢
Labels eves 1,188 Yos.
Cardboard boxes (12 tins each) 99 "
Glue eove 007 kg
" Suspensor grids PR 99 Nos.
Glue strip soce 99 m
Labels for the cardboard boxes sece 100 Nos.

1 ton of ready product 1,176 Cans
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PRODCCTION STUNDARD NOLTY

LI{CHI PULP III SYRUP:

Repulting analytical values : Erix 20,00°

feidity 0,75(Citric ccid)

acking Tin btox 99 x 116 mn

Weight of fresh fruit rees 530 g
Heisht of suger syrup evee 320 g
Nett weight of the content eeees 850 z

1,000 ki
1,176 Nos.

Planning unit : 1 ton (metric)

Cans

Meterial consumptior par 1 ton of ready product( inciuding

e a s -

production losses)

Tin boxes size 99 x 1138 mm oo 1,188 los.
Lids § 99.00 mm 1,197 "
Fresh Litchi fruit, yield 68%, Brix 147%

citric acid 0,28% eoo 916 kg
Sugar syrup 30° Brix 385 kg, suger 1007 ... 115.50 kg
Citric acid 5.23 kg
Lebels oo 1,188 Nos.
Cardboard woxes (12 tins each) eoe 99
Glue eoe CeT iz
Suspensor grids oss 99 Nos.,
Glue strip ves 99 m
Labels for the cordboaxrd bsoxes vee 100 Nos,

—— - - de ot WA

1 ton of ready product

1,176 Cans

L, - Y o —— -

ooaccc/
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PRODUCTION STANDARD NO.8:

FRUIT DESERT IN SYRUP:

Size of cubes : 9.5 x 9.5 x 9.5 mu
Resulting analytical values : Brix 20°
Acidity 0.7%

Packing : Tin box 99 x 118 mm

Nett weight of the fresh fruit eeee 520 g
Weight of the sugar syrup sees 330 g
Nett weight of the content cees 850 g
Planning wnit : 1 ton (metric) = 1,000 kg
Cans = 1,176 pcs.

Material consumption per 1 ton of ready product (including
production losses).

Tin boxes size 99 x 118 mr coe 1,188 Ncs.
Lids # 99.00 mn 1,194 "
Consunption of fresh fruit '

mixturs : 1176 x 520 oee 611.60 kg
33% fresh Litchi yicld 68%, Brix 14°,

acidity 0,28% 297 kg.
37% fresh banana, yicld 704, Brix 15°,

acidity 0.1% * 297 kg
33% fresh papaya, yield 55%, Brix 16°,

acidity 0,2% 366 kg

Peelod and diced fresh fruit consuaption:

Litchi destoned 201.80 kg

Banana in cubes 208 "

Papayz in cubes 201,80 "

Total 611.60 kg

Sugar syrup 28° Brix 388 kg = Sugar 100 ... 108,70 ke
Citric acid vovse 2.84 kg

* Values estimated s Exact data werc not available. vees/
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Labels ces 1,188 Nos.
Cardboard boxes (12 tins 2ach) 9
Glue 0.7 &
Suspensor grids oo 99 Nos.
Glue Strip vor 59 m
Labels for the cardboard boxes vos 100 Nos.
1 ton of ready product 1,176 Cans
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PRODUCTION STANDARD NO,9:

CUCU.BER SLICES IN SOUR-SWEET BRINE, STERILIZED:

Thickness of sliced cucumbers : 3 mm
Resulting analytical values : Nacl 1.0%
Acitic acid 0.9%

Suger 4,0%

Packing ¢ Tin box 99 x 118 mm
Nett weight of sliccd cucumbers
Nett weight of brine

Hett weight ¢f the whole content

1,000 kg
1,149

Planning wnit ¢ 1 ton (metric)

Mumiber of tins

510 g
360 ¢
870 &

Material consumption per 1 ton of ready prodaet

(including production losses)

Tin boxes size 99 x 118 mm sove 1,150 Nos.
Lids § 99,00 mm 1,152 "
Fresh sliced cucumbers including
production loss coee 630 kg
Brine 423 kg = Sugar veve 41.0 kg
Solt core 10.3 ke
Spirit vinecgar . 92.0 L
Blend of spices approx seee 1.0 L
Labels vere 1,150 Nos,
Cardboard boxes (12 tins each) vore 9%
Glue vore 0.7 kg
Suspensor grids N 9% Nos.
Glue strip eses 9% m
Lavels for the cardboard boxes veve 97 Nos.
1 ton of ready product = 1,150 Cang
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PRODUCTION ST.ANDARD NC.10:

READY MIAL "PILAF™

Resulting analytical values : Nacl 1.0%
Packing: Tin box 99 x 118 mm

Nett weight 850 g

-- - —— T ——— ¢ —————— | — O S———— s -

Ilanning wnit ¢ 1 ton (metric) = 1,000 kg

number of cans = 1,176

Material consumption per 1 ton of ready product (including
production losses)

Tin boxes size 99 x 118 mm .ve 1,188 os,
Lids § 99.00 mm cos 1,107 "
Rice 83% boiled 830 kg, Dry rice ‘

(219.0% yield) ses 379.0 kg
0il (Vegetable 2,5% 25 kg 25,0 kg
Onion 0,5% 5 kg cese 6.5 kg
Carrot 8% 80 ko coes 86.4 kg
Peas green 5% 50 kg cous 51.0 kg
Salt edible (Nacl) 11ke 11,0 kg

1001 kg.
Blend of spices core 0.3 kg
Labels enee 1,150 Nos,
Cerdboard boxes (12 tins each) core 96 "
Glue . e ' 0.7 ki
Suspensor grids sene 96 Moz,
Glue strip veus 96 n
Labels for the cardboard box sese 97 Nos,
1 ton of ready product 1,176 Cang
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SUPPORTING PRODUCTICY STANDARD NO.11:

—— 1 — —

Reconditionirg of flaticnded tins (Cans):

Measres of tins ¢ 1) 99 x 118 mn
2) 72.8 x 115 rm

- e - - — . ¢ & s = =

—— — -

Plaming wnit ¢ 1,000 nuibers of Cans
Tin bodics - 1,502 Nunbers,

Bottom Seals -—- 1,003 "

vours/

e —




MATERTAL HANTLING:

a, Raw material - Fruit:

Generally all raterial handling insiis of the plant
will be performed by means of timber pallets or metal

box pall~ts alternatively and moved by pallet trucks.

The fruits and vegrt-bles will be ioadrd in the collec-
ting centres in-the truck and either directly trans-
ported into the procecsin; unit, or transloaded irto
the railwyay and dispatcheé by railway ciding into the

plant,

A1l fruits and vegetables will be principally packed

in uriform wcoden crates, size 600 X 410 X 370 mm,
content 15 - 20 kg each. The farmers will franspo~t
their fruits and vegetables to the collecting centres,
where the fruit will be sorted out, put into the woocen
crates. By me?ans o installed scalc, uniferm weight of
each cratos will be aljusted. The technician of the
production unit will tzke over the raw raterial as t{o
the quality and qua:ntity. The fruvit will be aftemvards

loaded on the trucks and dispatched into "he plant,

In the plant the stock-kceper +ill take over the Truits-
vegetables checking the weight and aiso quality, Crates
will be loaded on wooden pallets and by means of elec’ric
fork 1ift trucks or hand operated 1ift trucks dispatched

into the sorting room or storage,.

b. Means of transportation:

In order to spare the space when keeping the material
on stock, in principle pellets will be used inside the
plant,

veoe/
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Ingredients and chermicals:

Ingredients and ch-iricals will e stored in seoparcte
stores, equipped with racks fror proiilec stel.

Sugar and citric acid will be pillied on timry paliets,

Packing material:

The largsat volume of pack ng roterial represcnt maetnl

boxes, that will be transpories in Tlaticned Powm. Cang
will be packed in returnehle plywood or ¢ dkoard boxzes.
Glass jars and lids will be d¢2livered also ir cardboa.d

boxes fixed inside with wood fibres agsinsl bregkage,

Packing material:

The bigrest volume of packirg metcrial represcnt metel

boxes (Cans) tnat will be packod in flattened form into
returnable plywoed or cardboard bLoxer.

Glass jars and lids (corks)will be «~lisered also in

czrdboard boxes {ixed inside with wood fibres apanct

breakage.,

Metal 1ids will be ‘elivered also in ~zrdboard boxes,
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Raw neterial - Fruits:

Te need of fruit for or- day production will ho stored in
the open shed in the frent part of sorting rooxi.

The quantity of fresh fruit tc cover 2 days production that
should be stored will te 76,340 kg.

The fruit will be stored on timber pallets in wiood crates

of uniferm size dcuble piled pallets.
1 pallet will hold 12 crates per 20 kilo = 240 kilo offresh fruit.
1 pallet size 80 x 120 cn takes 1.20 m2 Zpace.

The storage capacity of 1 stack doutle piled pallets takes 480 kg
Storage area with double stacked pallzis need 190 m2

The nett height of the open shed for stering o

should be 365 cm

Except this thezee will be a cooled store with o cap~rcity
of 230 toiis to balance the irregularities in the supply with

fresh fruitfvegetadle.

@.e Celd Store_:

The fresh fruit will be also stored in wooden crates,
2ach 20 kilo,

1 pallet will hold 12 crates = 240 kilo of fresh f{ruit,

The main aim is to balance the irresuluritics in supnly of

fresh fruit and vegetable with this ploiu ien unit,.
The height of the loaded pailet 'okes 152 en
3 pilled pallets result 4,56 @ heirht

Plus 0.50 m_handling space
Needed height ¢ 5.06 i

Tith an area 1,20 m° (0,80 x 1,20 m + 25%) there 7ill Ve
stored 720 kg o& fruit.

Projected total space : arca 318 m2 % 50 m = 1,590 m3
The stocking capacity will take 230 tons of frogh fruits
and vegetavles,

Needed temperatwre & + 7 C, Rclative humidity 25/
air change 2 times/24 hours.

voee/
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icedients and chenicals:

Suzer : Only in=procesc store with the capacity of

10,000 kg sugar will ve there,
The sugar will be stored in bags of 100 ki nett.

The surply of 10 tons of zsuymer will cover tho

production demand for 20 days.

1 pallet holds 600 ks of sugar
1 stack = 2 pilled pallcts = 1,200 ke = 1.12 n° space.
Neaded svace for 10 tous of sagar = 9.33 m2
olus 25% = 2.33°
)
Total area needed : 11.66 m > 15 n2

Citric_acid : Packed in PE begs of 50 ko
vrojected supnly : 5,000 kg
1 stack = 2 pilled pallets = 1,200 kg

1.12 m2 opace.

Keeded spacc for 5 tons of

citrisc acid = 5.36 m2
plus 25% = 1.34 n°

R [a}

Total need : 6.70 mzy-\‘l() n

Glue : Packed in druus of 100 Y¢
projected suppliy ¢ 1,500 kr
1 m° = 200 kg
Needed are s 7 n’ + 254 = 10 n”
2

Spare parts store 3 Projected orea 3 20 m

Necessary area for stocking i wedients, chemicals wnd Sparcs:

Sumnary:
Sugar Xy 15.0 m2
Citric acid  wee. 10,0 m°

Spare parts and 5
vechnical material .. 20,0 n”

Glue esee 10,0 m2
Total : -‘55:6 YA
- - l..no/

Height of the store 4,00 m (minimum),




Packing material:

Mo extra store area will be needed. ALl packing satorial

will be stored in the stoie of rendy products.

Stocking of xeady products:

Means of stocking:

Dry cars will be dispatched in the stocik of rzodr products,

labeled, packed imto cartons, piled or the timbecr prllovs
and stacked : 1 pile = 4 pallets.
The storage capacity is enlculated to keep on icel 7375 of

all products of the main secson : that iz

Margo juice cenceantrated voe 2C3 tons
Mango pulp in syiup ses 735 0"
Liteni pulp in syrup 0o 49z "
Pruit desert in syrup oo 246 "
Cucumbers sterilizcd - 476 #
Total 2,155 tons

e

It is calcwlated, that within the season the nerwst will

be fluently supplied from the gtock of ready products zond
alzo goods for export will ve delivercd. Lt least 27/
should be delivered from the stock o ready products, so
that all products of thce wmain season, thet is 2,155 tons
can be taken on stocks Continucus releasz of ready pro-
ducts from stock will enable further production, like zeely

iieals and products from touatoes could be tuzken on stock.

To project the full stock capacity of the whole production

would not be economical.

voenne/
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4is mentioned above, the storage technology is projected

ith application of

Tinber flat pallets size 8C x 120 em

Capacity of one pailet : ting size 99 x 118 mm

1. 6 cardboard boxes cach 12 pcs of

tins 99 x 118 mwm in one shift cerss 72 tins
Nwiber of shifts 1 pallet vense 3
Nuiber of cardboard boxes/pallet soess 48
Number of all Cans/Pallct 576
Necessary area for one pallet PP 1e12 m2
Number of stacked lcaded pallets eons 4
Capacity of one stack = 4 pallets evese 2,304 cans.
Stocking capacity 1,958.4 kg
Minimum height of the store vesee 54 @

2. Capacity of one pallet - tins size 72,8 mm x 115 mm

6 cerdboard boxes each 24 pes of cang

dic 72,8 mnm x 115 mm 1 shift PRPRPIN 144 tins
Nunber of shifts 1 pallet eree a
Wunber of cardboard boxes/pallet eove 48
Nanber of all Cuas/Pallet coss 1,152
Neogessary arca for onec pallet cese 1.12 m2
Nuaber of stacked loaded pallets vore 4
Napacity of 1 stack = 3 pzllets evee 4,608 Cans
Stocking capacity : 4,608 x 0.453.6 veee 2,090 kg
Miniinum height of the store esoe 54 nctre,

e vnns/




Survey zbout the size of tins being procassed in course

¢f the mzin 3cason @

Mango juice concentrated ting (72.8 x 115 vm )
Mange pulp v (99 x 118 rm )
Litchi pulp " (99 x 118 mm )
Pruit desert in syrup " (99 x 118 mr )
Cucumnbers m (99 x 118 mm )

Projected storage capacity 3

Sumzery : 203 tors tins (72.8 x 115 mm)
1876 tons tins (99 x 118 mm )

Nocessary arca for stockings

203 tons 203,00 =97 x 1.2 = 108.0m°
2090

1,876 tons J_._?]_g,.s,_ggg_ = 958 x 1,12 1,072,0 m°
s

1,133:5 me
Plus 28.8% roads and handling arca _340.0 :n2
Store of ready products area total 1,520,0 m®

- - - -
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MANPOWER DEMAND:

PRODIWCTION SCHEME NO.1:

MANGO JUICE:
Natural Concentrated

-

Sorting of fruit
Washing 2,140 kg/hour
Inspection Belt
Crushing Unit
Screening/sieVing
Pre-heater
Bvaporating unit
Hot filling(syruper)
Washing of Cans
Lids

Seaming

_ N RN W N

Spray cooling

Drying of Cans
Anticorosion treating
Labeling

Packing

Palletisation

‘um-h-h—-ar\)mmml B A S I
N oW NN -

30

W
LA I Ve ]
[\V]

Foreman

32

S
-t

Peeling and destoning of
fruit (manually) 142 142

et et L

Total 183 174
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MANPCWER DEMAND:

PRODUCTION SCHEME NO, la:

TOMATO JUCE:
Natural Concentrated

Sorting of fruit 8 8
(Sorting belt)
Washing - 4 4
Inspection belt 4 4
Shower 1 1
Crushing 1 1
Screening, sieving 1 1
Pre~heater unit 1 1
Bvaporating unit - 2
Hot filling(syruper) 2 2
Washing of Cans 2 2
Lids 2 1
Seaming 2 1
Spray cooling 1 -
Sterilization - 1
Drying of Cans 1 1
Anticorosion treating 4 2
Labeling 4 2
Packing 6 3
Palletisation 3 2

47 39
Foreman 2 2

Total 49 41
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- MANPOWER DEMAND:
PRODUCTION SCHEME NO.2:

TOMATO KATCHUP IN BOTTLES:

Production of concentrated juice Brix 29°

Evaporating unit
Ingredients preparation
Washing of Bottles
Filling of Bottles
Sealing

Sterilization

Drying of bottles
Labeling

Packing

Paletisation

Foremsn

Total

Workers

N
N

N VD e 2NN

4

43




TPOWER D H

CTIOK S KO,3:

LITCHI PULP IN SYRUP STERILIZED:

Workers
Sorting of fruit — £
Washing — 4
Peeling and destoring —_— 17
Washing —— 4
Sorting — 4
Packing — 14
Filling with sugar syrup —— 1
Degeration —_— 1
Setting of lids — 1
Sealing — 2
Piling into sterile cra‘es — 2

210
Chief — 1
Foreman — 2
Total : 213

Remark : From that 171 workers will be employed for manual
peeling,




MANPOVER DEMAND:

PRODUCTION SCHEME HO.4:

FRUIT DESERT IN SYRUP STERILIZED:

Grading, sorting of fruit
Washing

Peeling of Papeya, Banana, Mango
deing

Sorting

Weighing latches, nillirg
Washing tins

Filling cans with fruit
Filling with sugar syrup
Degeration

Snap of the lids

Sealing

Piling into the sterile crates

Workers

Foreman

Total Manpower :

O O O I A O A

Workers

LS I N

N
o]

N D = e e =D DN

66

68
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MANPOVER TEMARD;

ODUCTION SCHEME NO.D:

MANGO PULP IN SYRUP STRRILIZED:

Sorting of fruit
Washing

Peeling and destoning
Slicing

Sorting

Filling

Filling of sugar syrup
Deaeration

Snap of 1lids

Sealing

piling i{;‘w sterile crates

\

Workers

Foreman

Total :

Prrrrrrtr b

S
5
d
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121




MANPOWER DEHAND:

PRODUCTION SCEEME NO.6:

SLICED CUCUMBERS IN SOUR SWEET BRINE:

Workers:
Sorting of fruit — 4
Advance dipping —_— 2
Vashing — 2
Cross cutting — 2
Washing of Cans — 2
Sorting _— 4
Filling of spices — 2
Filling slices — 12
Filling of brine —_— 1
Deaeration —— 1
Snap of the lids —— 1
Seaming — 2
piling into sterilecrates —— 2
Workers — 37
Foreman _— 2

Total —~— 39




MAKPOMER DEMAND;

10N SCHEmY NO,7:
BEADY MEAL "PILAF":

Peeling/dicing of carrots
Peeling/dicing of onion
Bleeding of peas

Cooking rice

Weighing of latches
Kiling of ingredients
Pilling of Cans

Setting of Lids

Sealing

Piling into sterile crates

Foreman

Total Man-power

5
5
:

lNN-bON—'N-'NB
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MANPOWER DEMAND:

PRODUCTION SCHEFE NO.8:

SUGAR STYRUP PREPARATION:

Operator

Assistant

Total

Yorkers:

2 workers
(trained).
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MANPOWEP DEMAND:

PRODUCTION SCHEME 110,G:

SOUR-SWEET BRINE PREPARATION:

Workers
Operator — 1
Assistant _— 1
Totel — 2 trazined
workers,
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MANPOWER DERAND:

PRODUCTION SCHEME NO.10:

RECONDITIONING OF FLATTENED CANS:

Rolling machine operator

Seamer operator

Total

Workers




OWER D :

PRODUCTION SCHEME NO,.11:

STERILIZATION OF PRCDUCTS:

Trained workers

Retort operator — 1 ~
|
Assistant — 1 ,
Td'tal — 2 trained workers
Workers
Drying of Cans — 2
0iling of Cans — 6

Total — 8
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MANPO EHMAND:

PRODUCTION SCHEME NC.12:

STORAGE OF READY PRODUCTS:

Workers

Labeling ——

Packing —

Packing into cardboard

boxes —

Piling on pallets —

Storing in piles ——

Workers — 20
Foreman —— 1

Total — 21




PLAKT ORGANISATION.

ORGANISATIONAL SCHEME.
PRODUCTION CAPACITY.
MAN POWER DEMAND.




OOV Y T T IO TR T Oy

R <t e S e TS S S P

NOTICE: Marked posts a21e supposed to corporate with

Sugar Mill, Rajshehi, nemely:

Laboratory,

Water plant,
Electro-mechanical workshop,
Transpotation Department,
Water Plant,

Boiler Plant
Transformer Station,
Sewage Plant,
Contracting Deptt.
Stock-keeper of Spares.

EL Sales Deptt.

be =

- -

1 Stock-Leeper of7 o

1Beady Products 1~ T

Mu———-'

TSecretary | TChTeT EXECUtIVE Jomenaedd Personal becretery;
) !
1 ™ -
' : :
' r—— ——
Tabevatony j—— Guief of ! __ Iissistang ; :
y ! Production!  Laeo.. ! { i
] - ! ]
v - l t
R - - ] P - - e v ——t . —— ————
Cooling  t {--3 Sorting ? ! 'Chief of ‘ | Gaief 1 { Schetuley
_ Plant 1 ! ' Deptt. 1 'i itechnical DePtt_{ Economist 1 ——
1 ———t H B gtttk
1
' +~— ! ' —
L-—ri.'ne -.——n = ms ' i ..... Mec”t‘ﬁ% i Purchasa ofy ' i Zccountant
E v 1 !‘tlcn Deptft_!. ; m;.pa&:-:lgr op _~1f"ruit~ “.‘i p et Deptt. H
! : T
' ~ ' e e - !
+—jline To. 2 } }-m---iCarpontary | |Gonivactimg” ] T ages T
! ! IWorkshop Li . i * | Selaries ‘
[ P - [ "“"""‘“’"”’* ' L-—-——---—r-—"i
! :Ehlpty Cans ! 1 1
i—sRecondition~} ;_____WW 1
: :L j ! P " —i Stock~Keeper of' ! 1 Invoices M
; ng ' ! Raw-material | " ! Received. E
b ! - -+ ;
J-—.' "‘rewrmb i ' }Hﬁrj’lé Stock-keeper 1 1 Invoices M
! ! ! of packing % ! 1 Iesued 1
1 ——e N ;
i '—"‘ra.usfomsr/t: material 3! -
; ' ‘S ! [}
‘ ~=
: :E;ocx-kee 'y i Returnable
! . . 12 =8 A :Packages Record
1 ! SewpgePYant ! '
1 1
v 1
t

Cha..cges Deptt.

aReady Products
lnecord Deptt.

PRE-FEASIEILITY STUDY
FRUITS AND VEGETABLES
PR TOEOS) NG J TT ,AJ*J::'LL:{"




TABLE NO,
PRODUCTION CAPACITIES AND MAN PGWER D :

Produc~! ! CAPACITYZEOUR ! MANPOWER DEMAND
tion Production Schere iPes : ' :Fore '
Schene 'Cans | Tons |Workers, ' TOTAL
No. ! 'Bottles! ' 1man,
i Tomato Juice
Natural 3300 1.5 a7 2 49
Concentrated 696 0.35% 35 2 41
Mango Juice
Natural 3300 1.5 181 2 183
Concentrated 696 0.355 172 2 174
2 Tomato Katchup Bottles 1,254 0.355 41 2 43
3 Litchi pulp in syrup 1,764 1.5 210 3 213
4 Fruit Desert in syrup 1,764 15 64 2 66
5 Mango pulp in syrup 1,464 1.5 119 2 121
6 Sliees Cucumbers 1,149 1.0 37 2 39
7 Ready Meal 588 0.5 41 2 43
SUPP TARY S s
8 Sugar syrup preperation - 0.9 2 - 2
g Sour Swegt Brine - 0.8 2 - 2
preparation
10 Reconditioning of -
flattened Cans 4,100 Cans 6 6
1 Sterilization Cans 3,300 1.5
Bottles 697 0.355 2 - 2
Drying of Cans,oiling 8 - 8
12 Storage of ready 5,070 3,0 20 1 21

roducts
% 3300 + 1764)




LAYOUT OF THE

PRODUCTION PLANT




LAYCUT OF

THE

PRODUCTIOCN PLH

¥ T

?][ "

&
:

5
6
7

q
o

A] ©=-=3
2

T/
) S

I

C
C
[E-—--"~"7

1

Z -~

NOTHL

LCCA: 1o OF AUXILIARY
BUILcING. Arsoi
DEFINITE CHCICL COF
ThE 2l e

Vel

SELELOA

STEGL DT SVLDY

'O .r T AT
RYVERERRT P 19

[ SR S

Ticr tinle sdotanI

it rCy

FuoBYe v evVe <rRALA

UNTUC/UNDE

15T4 OCT, 1978,




-9 ~

legend to the layout of the production plant

1.

1a

2.

3.

3a
4.
56
6.
Te

8.

Sorting a0¢s - open shed with
Mrea for storing of fresh fruit

Production lines No,1, 1a(Katchup) and Line

. Ko.11 with sterilzation retorts.

Storage of ready products and packing materizl,
Reconditioning of empty cans.

Ramp

Cooling plant

Storage of spares and technical material
Storage of sugar and chemicals

Laboratory

Scale
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Production building along with store

is projected as a ferrcconcrete groundé floor monoblock.
Weather conditions permit to errect the building as a
light weight construction which inturn will favourably

influence on the e:rection costs.

Floors : Striked concrete with diletation joints,
declinity approximately 1% to cateh drain.

Drains : Should be constructed against penetration of
insect from outside,

Roofing: Monitor roof.,

Ventilation : By Bxhaustor's installed in the monitors.
Capacity : 2 x air change/hour.

Windows : Protected by nets against inseet.

The sorting room : Open shed on steel collums supporting
the steel framed roof,

Roofing : Transite desks, or corrugated sheets.

Floor : Striked concrete with dilatation joints,
declinity approximately #%.

Drainge : All sewage water will be lined into the
sewage plant for treating.




CONCLUSIONS:

In the initial stage of this project, all production

feasibilities enabling maximum utilisation of the fruiis

ard vegetables growing in and around Rajshani has been

chalked out. Hence, specific sitress has been given on ,
Hanro, Litchi and Tomatoes - which gros in abundance in

this region.

It is suggested that from Mango, Mango Juicc (natural) and
cencentrated Mango Juice (650 Bx) will be produced. Similarly,
frem Tometo, Tomato Juice (natural), Tomato puree (concentrated
i.e, of 290 Bx) and Tomato Katchup 7ill be produced. Katehup will
be processed in a branch line., To materialise this pircduction, a
combined producticn line No. 1 with relevant production

capacities has been projected.

Preduction line No, 2 will produce

Litchi Pulpy in syrup sterilized,

Margo Pulp in syrup sterilized,

Pruit desert (cuved fruit coctail) in gyrup sterilized,
Sliced cucuibers, vegetable salads and other vegetatles(diced),
Tuarther, this line can he utilised for the vroduction of some

ready meals from rice, vegetavle and other raw-materials,

The production lines have been projected with inaximum
versatility to mii:imise the productinn floor spice and costs

for machinery and equipment.

A1l products that will be produced in this unit are supposed
*to be filled up into cans except Temetc Katchup, that will
be filled up into bottles,

The cans for this purpose will he prccured from the new can
naking and tin printing plant of BSFIC in Chittsgong, either
by railway or vy trucks in ilattened fomr, to cut the trans-
port coste and storege space, In this projected plant cans
will be reconditioned and made fit for filling.

oooooo/




Tne Cold 3tore can be u.ed zs a store for ready products,

after the completion of main production season.

T.e availability of fruit: and vegetables in the region
enables to run the »lant for more than six menthse In future
if Ready Mculs are also produced in this projeocted plant, it
will be vossible to externd tnc production pericd o nearly
whole of the year, and that would be most desirable from the

econonic point of view,

The advantages of establishing this unit near Rajshalil Sugar
Mills will be further clear after complete econcmical evaluza-
tion of this study,.

To get a detail information aboui the machinery and equipment
for this plant, well known vroducers all over the world were
contact=d through letters. Respective catalogues will oe

handed over in a separate report. Ligst of the producers con-

tzcted are shown in the amnexure No,2,

It is recoumiended thrt nrior to the starting -f actual pro-
duction in the projected plant, technoiogical tests of all
products accepted under production prograwmie should be
performed separately, Dspecially, the 2xact weight of the
raw materials required for the production or 4 definite
quantity of finished product, producticn losses which may
ocowr and the analyvtical values of the fraits and vegetacles
gshould be thoroughly checked., The actual tie requircd Jlor
proper sterilisation of the fruits and vegetables, kceping
an eye over the physical properties of the rawmaterials and
the 'K' factor (Killing factor for microeorganism) shoula he

fixzed in advance.,

In the next stage of projection the feegirility of utiliza-
ticn of the kerncls from Mango stones (uzed in the unit) should
be considered, It may be mentioned here that thc mango kernels
contain about 13% of vegetable oil thet cnuld be used in
future for technical purposes. IH ic nresusedl that within one

production geason about 160 tons of mango kernels will be

"00'/




available and from which approximately 20,000 kg of vegetable
0il could be extracted. It may be stated here that itheve is

an extraction unit in Chittagorg.

Although certain steps of producticn will be performed
manually, still the projected techiiclogy enables to naintain

the export standard.

The writting work of this pre-foasibility study was started
on 28th September and finished by 18%k October, 1978.

Jiri V, Skala
Food Industry Specealist
to BHIDO




Q:2lity standard for drinking water.

T™e below mentivned values were taken frum Czechoslovak Quality
standard for Drinking Weier CSN 830611 from 27.3.1974 that
correspond with that of WHO (World Health Organ:sation, approved
in Geneva on 1963 and 1971).

Bacteriological and Biological demands:

1. Te drinking water must not contain any pathogenic

microorganigm.

2, Coliform Bacteria - 100 ml sample of the drinking

water must not contain any coliform bacteria. !

3. Mesophil Bacteria - One milili.re semple of drinking
water must not contain more than 20 numbers of Mesophil
Bacteria,

4, Microscopic Picture:

The drinking water must not contain any microscoric

or macroscopic organiam,.

5. Psychrophilic Bacteria:

One niililitre sample of drinking water wmay contain

maximum 200 numbers of Pgychrophilic Bacturia.

6. BEnterococeus: One 100 mililitre sample of drinking

water must not contain any Enterococeus.

corees/




The Chemical and physical demands:

The maximwa quantity of elemeats and chemicals tant are alleved:-

Maximw 0.001 mg/L Hg
Maximum 0.01 mg/L Se
Maximumn 0.01 mg/L Ca

1. Mercury

2. Selenium

3. Codmium

L 1]

4. Vanadium s Moximum 0.01 nmg/L V

5. Chromium ¢ Maximum 0,05 mg/L Cr
6. 4rsenic s Maxinum 0.05 mg/L As
7. Silver : Maximum 0.05 mg/L .g
8., Lead : HMeximum 0,05 ung/L Pb
9, Copper : Maximum 0.05 mg/L Cu
10. Barium : Maximua 1.5 mg/L Ba
11, Cyanides ¢ laxinum 0.01 mg/L CK~
12, dydrogen Sulphide: Max. 0C.01 mg/L H,S
13. Florides : Maxirm 0.5 mg/L 7
14, Phenols : Maximum 0,05 mg/L

15, Crude oil and its derivoatives : Maximum 0.01 ng/L
16, Oxidability ¢ Maximum 3 mg/L 0,

The colour and taste of drinking waler:

The drinking water must be odowr colour and taste less.

Turbidity: Maximum 5 mg S102/1 L of drirking water.

Radicactivity : Total alfa - activity maximum 3 pCi/L
Total Beta - activity meximum 30 pCi/L

core/




Disolved oxyren : min, 505 saturation.

Chlorine(active) dr nking vater beirg treated with chlorine

iaine 0,05 mg/L, maximum 0.3 mg/L cIp

Amuonia and its ions : maximum 0.5 mg/L NH4

Tron : maximum 0.3 mg/L Fe

Manganese : maximum 0.1 mg/L M.

Awminium ¢ only with drinking wiaters treated by aluminiw

salts; maximum 0.3 ng/L Al

Zine : maximm 5 mg/L Zn

Magnesium ¢ maximum 125 ng/L kg

Hardness of drinizing water:

2.9 - 4.3 wmval/1, that is 8 - 12° German Degrees.

pi : pi 6 -8

Phosphates ¢ meximum 1 mg/L P04
Nitrites : meximum 0.1 mg/L NOp

Chloridies : maximun 100 mg/L C1

Sulphates : maximm 250 mg/L S04

Total disgolved substances maximum 1000 mg/L

veres/




ANNEXES
""i' i ‘

LIST OF ADDRESSESS COMMUNICATED

Name of the Office Date of Subject in brief '
Commnication
i. F.M.C, Corporation, 8.7.78 Precessing Machines for
Food Machinery International Canning Industry.
Jan Jose, California,
U.S.4A,
2, Fryma A.C. 6.7.7¢ -de -

Rheinfelden, Switzerland.

3, Koruma - Maschinenbau, 6.7.78 - do -
784 Neuenburg/Baden,
Fischerjter. 13.
G.F.R,

4. Demac Duisdurg, - 8.7.78 £do - ‘
ATB. Benchiser - . i
Wassertechnik Schriesheim !
German rederal Repubiic.

5, Tecatcr, Hogannas, 11.7.78 Kjeldhe Analysis System
S-263 01 P.0. 70 I Macro, II Macro,
Sweeden. III Macrs,

6, Juwm AG, Zurich, 11,7.78 Evaporators, Heat Exchangers

" Anemenenstrasse Sterilishing Units etc.

Ch - 8047, Zurich.

7. Komen Kuin, B,V.Noordscharwoude, 12,7.78 Pruit and Vegetable
Helland. Processing Mechines,

8, Lubeca Machinen U Anlagen GMBH 12.7.78 Retorts LK 3003,

P.0., Baxx 1229, Lubech,
German Federal Repuhlic,

9., A, V.P, Company Ltd, - 12,7.78 Evaporating Units,
Manor Roual, Crawley,
Sussex RH 10 2 QB

England,
10, Urschel Laberatories Inc, 12.7.78 Veg. and Fruit
Valparaiso, Indiana U.S.d, Processing Machines,

Contd. E_’age 2.




11.

12,

13,

b /8

15,

16.

17.

18,

19.

_C,

Messrs Hanmibal,Pumpenfabrik
4, Dusselderf 1,
Farberstressel 84, G.F.R.

Wiegand Karilsruhe GMBH -
Ettlingena, Einsteinstr-9-15
G.F.R,

Usine De Wecker S,ir.L.
Wecker, Luxemburg.

Breitner Abfullanlagen k5,
7070 Schwabischhall, Postfach
147, G.F.R.

Bucher -~ Guyer Ltd.
Engineering Work
Niederweningen 2h,
Switzerland.

Heinrich Frings,

0-5300 Bonn 1 -
Jagerstrasse 9,

German Federal Republic,

A, Herbert,
Braunsehweig 33, -
Hamburger STR 268,
G.F.R.

Gevetex, Textilglas GMBH,
4000 Dusselderf, ’
1, Grafenberger Allee 115,
G.F.R.

The Pfaudier €o.
Rochester, New Yerk,U.S.A.

Kirchfeld GMBH,
Fcod Technology Section,

11.7.78
11.7.78

12,7.78

15.7.78

15.7.78

14.7.78

15.7.78

11.7.78

11.7.78

20,7.78

Konigsallee 17, 4, Dusseldorf 1,

G.F.R,

Transportation of Fish,
Fruit Veg. etc.

Informatien and Catalegue ete,

Pressing Machines,

Filling Machines for
Ketchup.

Machines for Fruit
Juice Extraction.

Fruit and Vegetable
Processing Machines.

Fruit and Vegetable
Processing Machines.,

Information and Catelogue
Processing Machines.

Centimual Processing of
Fruit Juice from Mongoes

Veg. Oil Processing
and Refining Units,







