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PRE-FEASIBILITY STUDY

F ruits and Vegetables Processing- and Canning Unit 
in  Rajshahi, Bangladesh.

P ro ject Promtfcer : Bangladesh Sugar and Food Industries
Corporation, Shilpa Bhaban,
M ctijh eel Commercial Area, Dacca.

Location o f  the P ro ject : Rajshahi, Bangladesh.

P ro je ct  Background:

Mango is  one o f  he most d e lic io u s  fru its  o f  
the world. In Bangladesh mango is  cu ltivated  
on about 100,000 acres o f  land and i t s  annual 
production is  approximately 2.60,000 tons. Out 
o f  th i3 , 23>905 acres o f  land are under mango 
p lantation  in  the d is t r ic t  o f  Rajshahi and the 
annual production is  106,000 tons o f  fr u it ,  
that is  30f° o f  the to ta l mangoes produced in 
Bangladesh.

/
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Beside Mango, L itch i, Banana and other fr u its  the d is t r ic t  
o f  Rajshahi produces remarkable quantity o f  vegetables, 
thanks to the favourable s o i l  and clim a tic  conditions.

In the year 1977» Rajshahi d is t r ic t  produced on 1,335 acres 
3,980 tons o f  tomatoes, on 1,240 acres 3,735 tons o f  cabbage, 
on 1,055 acres 2,985 tons o f  cau liflow er and on 405 acres 
980 tons o f  cucumbers and other vegetables.

Much o f  th is  products are spoiled  during the time o f  glu t 
due to the lack  o f  e f f i c i e n t  transportation means and 
p o s s ib i l i t y  to process these fru its , and vegetables in 
canned product. This is  a great lo ss  fo r  a developing 
country l ik e  Bangladesh. I t  is  a natter o f  regret that 
up t i l l  now Bangladesh has not been able to use such 
natural wealth in order to improve the national economy 
fo r  further developing the agricu ltu ra l sphere, 'unlike 
other cou n tries. I f  adequate canning f a c i l i t i e s  tire made 
ava ilab le  these could be exported on fo re ig n  markets lik e  
Middle East, Par East, Europe etc . a fte r  f a l f i l in g  the 
lo c a l  market demand.

Apart from these, there . / i l l  be new employment ipportunity 
fo r  the people o f  th is  reg ion .

The p ro je c t  o f  the BSFIC correspond thoroughly with the 
p o licy  o f  the Government to in d u stria lize  a l l  parts o f  
the country. For the above mentioned reasons the corporation 
proposes to set up th is  industria l unit in Rajshahi D iv ision , 
as i t  is  aii in d u str ia lly  undevel oped area.

/
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Studies and In vestigations already performed

Hie BSFIC has already performed :

1. Hie P ro ject Proforma on Fruits ana Vegetables 
Processing and Canning Unit at North Bengal.

2. The p ro je ct  was included into the Two Year 
Plan 1978 -  80 o f  B3PIC.

• * • •/
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THE LATEST STAGE OF THE PROJECT:

The former Bangladesh Food <fc A llie d  Industries Corporation 
proposed to set up a F ru its  & Vegetables processing unit 
at North Bengal during idle F irst  Five Year Plan o f  the 
country to produce 9 tons o f  product per day fo r  200 working 
days in  a year using mango, l i t c h i ,  tomato, e tc . as raw 
m ateria ls .

The PEP o f  th is  p ro je c t  was submitted on 25-7-1975 and was 
approved by ECNEC on 18-3-1976 with the cond ition , that 
attempt should be made to set up th is  unit under private 
se cto r . As no response was received  from private sector , 
la te r  on, i t  was decided to set up th is  -unit in Public 
Sector on jo in t  co lla b o ra tio n  with private se cto r /fo re ig n  
in vestors . The approved estimated costs  o f  th is  p ro ject 
was Tk.347«73 lakhs includ ing Tk.107.89 lakhs in fore ign  
exchange.

As such, th is  p ro je ct  was re ferred  to BSRS and 3SB. Both 
o f  these organ isa tion sre .'lied  that they did not rece ive  
any response from p rivate  se cto r . In the same way i t  has 
been re ferred  to the M in istry o f  Industries to give i t s  
r e sp o n s ib ility  o f  implementation o f  th is  p ro ject to Rajshahi 
D ivision  Development Board.

On the basis  o f  the above d ecis ion  33SFIC proposed to 
finance th is  p ro je c t  out o f  FRG P roject Loan and the 
Planning Commission was approached accord in gly . Ultimately 
the FRG expressed th e ir  in a b il i ty  to finance this p r o je c t .

/



LOCATION AMD 

Land Survey;

The d ec is ion  about the lo ca t io n  o f  the s ite  was submitted 
a fte r  a comprehensive in v estiga tion . Some aspects concerning 
the lo ca tio n  has shown the advantage to set up the production 
unit c lo s e  to the m ateria l base and shorten the supply -.rays 
as much as p oss ib le . On the other hard i t  vras taken in to  
consideration  that the reg ion  Nawabganj, where from the mangoes 
mainly come, has been very often  su ffer in g  by f lo o d s , that occurs 
m ostly in  the monsoon p er iod , that is  a lso  the peak season 
o f  mango and other f r u i t s .  This fa c t  could very se r io u s ly  hamper 
the production and threaten the stock  o f  m aterials and ready 
products. As there is  no ex istin g  industry in  and around the 
Nawabganj area, so the proposed fa cto ry  should have to face  
the problems o f  q u a lifie d  manpower, rep a irs  o f  machinery 
equipment e tc . A fter having taken in to consideration  a l l  th is  
techn ica l and economic circum stances, i t  i s  reconsmended to 
set up the production un it by the side o f  the Rajshahi Sugar 
M ills  o f  BSFIC in  Bajshahi. The plant can be supplied with 
raw m aterial by road or  by railway from the sta tion  Amnura 
d ire ct  to the fa cto ry  s id in g .

The lo ca t io n  o f  the p lant in  the neighbourhood o f  the Sugar 
M ills  has doubtless a l o t  o f  advantages, which w il l  favourably
in fluence the whole economy, e sp ec ia lly  s

\

1. A v a ila b ility  o f  easy E le c t r : ; Connection.

2. S u ffic ie n t  supply o f  drinking water.

3. A v a ila b ility  o f  trained s ta f f  in  mangerial and tech n ica l sphere.

4 . Quality con trol laboratory .

5. Corporate transport means including railway s id in g .

6 . P o s s ib il ity  o f  u t i l i z in g  bagasse as fu e l fo r  b o i le r s .

7. Easy supply o f  sugar from the Rajshahi Sugar M ills .

8 . Corporate waste water d isposal p lant.

9 . Corporate con tract system fo r  sugar ca n e ,fru its  and 
vegetables e tc .
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10. Hie surrounding o f  Rajshahi is  important producer o f  
vegetables.

There are also public f a c i l i t i e s  l ik e  h o s p ita l, sch ools, 
l ib r a r y , cinema e tc .  and good connection by road and railw ay.

LOCATION:

The processing  unit w il l  be erreeted on the s ite  o f  the 
Sugar M ills , that belongs to the BSFIC. The annexed s ite  
plan shovfs the most probable lo ca tion  o f  the processing 
unit behind the sugar fa ctory  in Rajshahi. The measurements 
o f  the s i t e  plan seem not to be quite c o r re c t  and should be 
checked again.

Acreage demands:

For the errection  o f  the plant fo llow in g  acreage o f  land 
w ill  be needed :

?
1. S orting room and stock  o f  fresh f r u it  474 m
2. Production h a ll 685 m* 2
3. Cold Store , 320 m*-

2
4 . Store o f  m aterial and ready products 1,605 m

25. A u xiliary  Buildings 150 m
26. Dressing room, t o i l e t s ,  lavatories  250 m

7. Waste water treatment Corporate
8 . Yards 2,500
9. Roads 1,600

TOTAL: . . . .  . . . .  7,584 m2

The land i s  already in  possession o f  BSFIC, therefore no 
extra expenditures f o r  the buying o f  land w il l  be necessary.

/
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Agronomical and S ta t is t ic a l  Data

Mango F ru it: QlAHGIEHlA IND1CA)

Mangoes are w ell adopted and good growing on BARIND 
tra ct  s o i l  in  the Rajshahi region .

Analysis o f material resources:

Average production o f  «angoes is  estimated from two 
to f iv e  tons per acre .

A survey about the acreage, number o f  trees  and to ta l 
production g ives :

TABLE KO. 1
Tons/ Total production

Sub-D ivision Area in  acres N c .o f t r e e . Acre in Long tons.

Sardah 4,000 1 , 36,960 3.70 12,400

Chapai Nawabganj 12,795 4, 20,850 2.96 37,873
Naogaon 2,685 93,700 3.11 8,350
Natore 1,555 55,900 2.75 4,276

Source ; A gricu ltura l S ta t is t ic  O ff ic e , Rajshahi, June 1978.

Yie ld  ass essuient;

TABLE NO. 2

A survey report about the to ta l acreage and production .in 
tons o f  the whole region o f  Rajshahi w ithin the period 

1971*1977 is  given below ;

1976-77

24,085
62,818

Year 1971-72 1912,-73 1973-74 1974-73 12Z5=Zâ

Acreage 23,905 23,905 24,120 24,150 24,530
Production! 06,375 100,330 73,670 76,050 70,701

Source : A study report on Fruits and Vegetables processing 
and preservation in  Bangladesh, BSFIC, Dacca 1977,
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'  ae harvest time o f  mang sta rts  in  the middle o f  May 
and continue t i l l  to the end o f  August,

L itch i:

L itch i is  a native o f  China. The j e l l y  -  l ik e  e r i l  covering 
the seed i s  transluscent, white and has agreeable sw eet-acid  
fla v o u r . The Dinajpur and Rajshahi v a r ie t ie s  are most 

appreciated.

The survey about acreage, number o f  trees  and production 

are given below :

TABLE NO. 3

Sub-D ivision Area in  Acres Tons/Acre
Total production 
in L .tons 1976-77

1. Sardah 291.50 3.35 977
2. Chapai Hawabganj 147.50 3.39 498

3. Naogaon 172.00 3.39 583

4 . Natore 8^.00 3.37 300

Source : A gricu ltura l S ta t is t ic  O ff ic e ,  Rajshahi, June 1978.

/
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L itch i f r u it s  are supposed to be processed into the canned 
L itch i pulp destoned.

Die harvest season i s  in  May and June.

The survey about acreage, y ie ld  and production is  
given below

TABLE N0. 4 

Year 197 ' -  77

Production in
Sub-D ivision Area in  Acres Tons/Acres long tOJ

1. Sardah 430 2.96 1,273
2. Chapai Nawabganj 350 2.91 1,018

3. Naogaon 345 2.91 1,003

4 . Natore 200 3.08 616

Source : A gricu ltu ra l S t a t is t ic  O ff ic e ,  Rajshahi, June 1978»

Tomato w i l l  be processed in to  tomato ju ic e , tomato puree 
and katchuu.

The harvest season o f  tomato is  December to the beginning o f  
A p r il. By introducing modern v a r ie t ie s  (San Marzanc) and 
other types o f  tom atoes, i t  would l ik e ly  be possib le  to 
produce tomatoes even in  simmer and monsoon.
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Cucumbers;

p -r  in d u stria l p rocessin g  mostly small s i2es o f  cucumbers, 
s iz e  5-7 cm (1st c la s s ) ,  7 -9  cm (2nd c la s s ) ,  9-12 cm (3rd c la s s )  
w i l l  be needed. Prom lon g  s ize  cucumbers so ca lled  canned 
cucumber s l ic e s  s te r i l iz e d  (peeled or unpeelad) can be processed. 
But the quality  o f  th is  product is  beyond the former named 
small s iz e  v a r ie t ie s .

A survey report about the acreage, y ie ld  and production i s  
given below :

TABLE N0.5

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 72 2.48 179
4 . Natore 59 2.37 140

Source ; A gricu ltu ra l S ta t is t ic  O ffic e , Rajshahi, June 1978.

The harvest period o f  cucumbers i s  from the beginning o f  
June to August.

Papaya;

Papaya is  planted on 615 acres with the y ie ld  o f  1,604 tons 
per year (1976-77).

Source ; A Study Report on Fruit and Vegetables processing 
in  Bangladesh -  December, 1977 -  Planning D iv is io n , 
3SFIC, Dacca.

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

0 0 * 9
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Banana:

the region  o f  Rajshah- banana i s  planted on 4,450 ^cres 
o f  land with an annual y ie ld  o f  30» 075 tons.

Source : A Study Report on Fruits and Vegetables processing 
December,1977 -  Planning D iv is ion , BSFIC, Dacca.

Harvest period  is  throughout the year. The peak period  is  in 
Deceaber-February and in  September-October.

Ready M eals;

B iis  p ro jected  p lant w i l l  be furnished with production l in e  
enabling to process ready meals i f  i t  : . found fe a s ib le  at a l l .

The advantages o f  th is  advice to set up th is  production 
technology in  th is  country should be stated  here.

The main reasons are :

1. To b u ild  up the necessary supply o f  canned food  to cover 
the demand o f  e sse n tia l ready foed  in case o f  natural 
d isa sters  lik e  flood-* e tc .

2. To supply the m ilita ry  demands with canned food .

3. To supply proper canned food to the developing tourism 
industry.

The production o f  new type o f  ready meal, type "I-ila f '' (some 
thing l ik e  our B ir ia n i)  con s istin g  o f  r i c e  with vegetable 
o i l  and sp ice  is  described  in  the la te r  part o f  th is  study.

/



Harvest Diagram o f  Fru its and Vegetables in the Region c i  Rajehahio

Remarks : The fu l l  lin e  demarcates peak reason.

The stroked lin e  demarcates fru it  occurence within the whole year



C lim atic co n d ition s

Bie s a lie n t  features o f  the c lim a tic  co n d it io n  o f  Raj shahi based upon ten years 
average (1965 to  1974) as obtained from Met O ffic e  (on 12 -9 -78 ) are g iven  b e lo w :-

i JAN
-»----—

FEB ]  MAR~ | 7 jS MAY I  JUN3~~|";JULY SEPT

Mean Maximum Temp, in  °F
Mean Minimum Temp, in °F
R ela tiv e  H uaidity in  %

( a t  0000 GMT )
R e la tiv e  Humidity in  j£

( a t  0300 GMT)
R ela tiv e  Humidity in  ‘t  

(  a t 1200 OJT )

Rain F a ll in  In ch .
Number o f  Thunder Storms
Wind speed in  Knots (OOOOCMT)
Wind speed in  Knox8(0300CMT)
Wind speed in  Knots (1200CKT)

76.66 82.8 91.0 97.96
53.41 53.83 64.68 74.17
91.60 86.7 81,10 82.88

74.2 62.9 59.55 65.88

63.20 52.10 44.88 40.70

0.50 0.31 1.6 2 1.35
.04 0.80 1.90 3.30

0.52 0.41 0.82 1.70
1.68 1.35 1.91 2,80
0.50 0.73 1.28 1.88

97.38 92.6 89.31 88.47
77.22 78.72 79 .0 78.96

37.77 90.76 94.40 94.0

71.55 81.66 85.2 85.8

56.11 75.88 82 .9 31.90

4.97 17.34 18.74 12.17
7.40 6.80 3.40 3.70
1.6 7 1.64 1.99 1.63
2.83 2.63 2 .59 2.44
2.95 2.61 2.15 2.35

89.93 88.13 83.58 78.21

78.3 74.05 64.4 54.95
94.3 91.8 94 .0 91.10

83 .2 78.5 75.5 74.9

79.9 75.3 69.8 67.6

9.95 4.10 0.87 0.29
5.40 2.60 .02 0
1.44 0.97 0.67 0.69
2.37 2.25 1.81 1.94
1.53 1.34 0.60 0.51

Remarks : Occurance o f  sq u a ll, h a il  storm and dust stoaa were alm ost n i l .

/
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Planned progress in the Agronomical spheres:

Mango:

When considering the Table Ho.2 i t  is  to be noted that the 
development o f  the y ie ld  o f  f r u its  in comparison v/ith the 
increased acreage shows unsatisfactory  r e su lts . The crop o f  
the f r u i t  in  the- year 1976-77 shov/s approximately 62$  y ie ld  
o f  the production achieved in  1971"72. In th is  connection 
the statement o f  Sharp-Gravens Research I no. in "Study o f  
Perishable Food Marketing" (J u ly ,1969) should be mentioned, 
where i t  was stated that orchards on. the barind s o i ls  in  the 
region  Rajshahi are 50 o r  more years o f  age and they are 
beginning to decline in  production because o f  senescence and 
attack  by »rood borers. Except wood borers I  found within my 
stay in th is  region another insect attack in g flowers and 
young leaves ca lled  Mango Shot (Apsylla C is te lla ta , fam ily  
P s y llid a e ). The H orticu ltu ra l Base Kashia Danga in Rajshahi 
Court and A gricu ltural Research Sub-Station, Kazla, Rajshahi 
have already started th e ir  work to improve the planting o f  
se lected  v a r ie t ie s  o f  mango. The f i r s t  named organisation  
produces around 10,000 ’ -oung mango tre e s . Another base, as i t  
was to ld  by the manager o f  the base, produces another 100,000 
trees o f  mango. Insp ite  o f  th is  the demand is  higher than the 
present production o f  sap lings.

To overthrow the mango shot by chemical sprays is  the main 
task o f  the present time to  stop the permanent d eclin ation  
in  the production o f  the f r u i t s .  According to the lo c a l  
farmers the production o f  mangoes in  attacked orchards was 
30fo le s s  in  the la s t  season.

Propagation o f  saplings including organ isation  o f  nurseries 
w ill  be necessary.

• • ♦ •
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^icmbers and other vege .bles:

The q u a lity  o f  the s o i l  and clim atic  con d ition  g ives the 
reasonable presupposition  to spread, out th is  production, 
hence there w i l l  be demand to process standard high qu a lity  

o f  cucumbers and other vegetables.

Generally higher a tten tion  should be given  to the in troduction  
o f  improved cu ltu ra l techniques and p ra ctice s  not on ly  o f  
vegetab les , but a lso o f  mango f r u it  production.

For p lan tin g  o f  proper v a r ie t ie s  o f  cucumbers specia l seeds 
o f  small s iz e  cucumbers should be imported f i r s t .

From the very s ta rt  o f  th is  production s l ic e d  cucumbers 
(from la rge  lo c a l  cucumbers) i s  p ro je cted .

Laboratory Tests;

In order to get some c lo s e r  knowledge about the measures, 
weight o f  p e e l, co re , the y ie ld  o f  f le s h , an a ly tica l va lues, 
the D iv is ion  o f  Food Technology and N utrition  BCSIR Laboratories, 
Dacca was asked to v.crk out to ta l evaluation o f  mango f r u it s .

V  (Ten) numbers o f  f r u i t  were supplied and resu lts  thus 
obtained are given in  the Table No. 6 .

/



Technological f e a s ib i l i t y  o f  the F ruit;

V Tgo (Magnif era Indica)

Hundreds o f  v a r ie t ie s  o f  mangoes are known in the world. I t  
varies considerable in  s iz e ,  shape, co lou r and flow er. The 
shape varies  from round to  ova l-ob lon g with the length 
varying from 2 to 30 cm in  d iffe re n t  v a r ie t ie s  and the weight 
from several grams to more than a kilogram.

Ih dicies o f  maturity:

Numerous attempts have been made to estab lish  the point a t 
which time to harvest mangoes fo r  processing or shipment.
D ifferen t stages o f  maturity are based on changes in  co lo u r , 
shape and 3iz e . The best stage seems to occu r, when the 
shoulders have out grown from the stem end. Por keeping 
fresh fr u it  on stock , the temperature o f  +7°C is  recommended.
( A. C, Hulme)

The a n a ly tica l values mentioned in b le  No. 6 should be 
completed with data about chemicax compos i t  .¡on o f  ripen ing f r u it s .  
Mango is  p a rticu la r ly  a r ich  source o f  vitam in C. The content 
Oj. ascorb ic acid  varies according to the maturity o f  fru it.

During the early  stage o f  growth the f r u i t  contains s tr ik in g ly  
large amount 300 mg o f  a scorb ic  acid /100 g fresh  f r u it ,  Thi3 
amount decreases at maturity to 69.5 mg fo r  medium sized and 
39.1 mg/100 g  fresh  weight fo r  large f r u i t .  Beside th is  some 
v a r ie t ie s  contains Vitamin B1 and Vitamin B2 (r ib o fla v in ) .
The rnango is  also r ich  in carotene and other carotenoid pigments.

V arieties : In the region o f  Sibganj -  Nawabganj mostly 
planted v a r ie t ie s  are : P azli —  60$

Aswina —  30$
Other — 10$

Among theseAswina i s  the la te  variety,

/



I

L itch i

The Bajahahi va riety  belongs to one o f  the best that 

occur in  Bangladesh.

The skin w il l  be manually peeled .

A nalytical values : Brix 12° -  14»8°
A c id ity  : 0 .2  -  0 .36$  ( c i t r i c  a c id ).

Papaya:

W ill be processed at 75$ m aturity (Fruit d esert)

A nalytical values : Brix 16 -  17»5°

A c id ity  0 .2$  (C itr ic  a c id )

Banana:

W ill be processed at 75$ m aturity (Pruit d esert)

A nalytical values : B rix : 1 6 - 1 7 °

A c id ity  : 0 .3$  (malic a cid )

/
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WATER SUPPLY:

Bie consumption o f  water w i l l  be 8 .3  l i t r e s  per sec . 
estimated. Prim arily i t  i s  ca lcu la ted , that drinking 
v/ater w il l  be taken from the Sugar Factory.

I t  must be separately proved, whether the in s ta lle d  capacity  
w il l  cover the water demand f o r  both the production u n its .

Otherwise new w ells  should be bored.

Quality o f  water_from Rajshahi Sugar M i l s :

According to the report c o l le c te d  on 30-6-1978, the 
analysis o f  water* shows fo llo w in g  re su lts  :

1. 'Total hardness o f  water = 206.00 ppm CaC03
= 11.53° German Degree.

2. pH a t  20°C temp = 7*4

Hie analysis was done by Dr. II. A, Rouf o f  BCSIR Laboratories, 
Dacca.

In any way the quality  o f  water must correspond with WHO 
p rescrip tion s  fo r  drinking water qu a lity , as the products 
are supposed to be exported a ls o .

The qu a lity  standard f o r  drinking water is  given in  the 
anroxure No. 1

/
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Technology-1

Projected  production cap acity :

The production capacity  o f  the projected  production unit 
that is  mentioned in  the FP, is  rather low and i t  would 
be vary d i f f i c u l t  to equip th is  unit with relevant machinery 
equipment, as now-a-aays processing machines with much 
higher capacity  have been b u i l t .

With regard to the occuronce o f  the f r u it s  and vegetables 
two production lin e s  are p ro jected  with concentration 
unit to concentrate tomato ju ic e  in  puree and mango ju ice  
into mango concentrate.

ihe harvest time o f  f r u i t ,  tomatoes and vegetable 
enables to make use the l in e  No. 1 nearly a l l  the year.

Line No. 1:

Capacity p ro je c te d : 1,500 kg ju ice  per hour
(tomato or  nango ju ic e )  o r ,

Concentrated mango ju ic e  or tomato puree 355kg per hour 
o r  tomato katchup, cap acity  355kg per hour

1— c - . U s 2;

Capacity p ro je c te d ; 1,500 kg canned f r u it  in  syrup per hour

I t  i s  combined line,w here there w il l  be processed:

1) L itch i pulp in  syrup s te r i l iz e d
2) Pcuit desalt in  syrup s te r i l iz e d
3 ) Mango p u lp (s lic e s )  in  syrup s te r i l iz e d
4 ) Cucumbers in sour sweet brine s te r i l is e d  1 ton/hour
5) Ready meal 0 ,5  ton/hour

1st a l t ernativ e :

According to the course o f  the harvest season, the l in e  No. 2 w il l  run 
in  3 s h ift s ,a s  some fru itsand  vegetables occur synchronous.

9  « « *  *



?rri a lte rn a tiv e :

A 3rd l in e  may be in s ta lle d , very sim ilar to the Line Ho.2.
«¡he production w il l  be devided into "sweet" and "sour" 

production.

In the in i t i a l  stage th lin e s  Iio.1 and No.2 are projected  on ly .
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Working time:

ïb r  fu rth er working schedule and production capacity  planning, 

fo llow in g  working time is  p ro jected  :

1 s h ift  = 8 hours working time = 430 minutes
le s s  £  hour f o r  making up o f  the work p lace , 
cleaning and greasing o f  machines, personal 
r e l i e f .

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

1 month = d i f fe r s ,  see time ta b le .

TIME TABLE(1978):

MONTH am

DAYS 31 28 31 30
HOLIDAYS 5 6 4 6
NETT
WORKING 26 22 27 24
SHIFTS

WORKING
HOURS 208 176 216 192

NETT PRO-
DUCTION
TIME-HOURS

195 165 202 180

; MAY | JTJN |  JDL jj AW |  SEP |  OCT j NOV |j DEC

31 30 31 31 30 31 30 31
6 4 6 4 8 7 7 8

25 26 25 27 22 24 23 23

2C0 208 200 216 176 192 184 184

187.5 195 187.5 202 165 180 172.5 172.5

#•••#



TABLE -  6

DIVISION OF FOOD TECHNOLOGY & NUTRITION 
BCSIR LAoOHATORISS, DACCA.

R E P  O R ?

No. o f  Samples : 10 
Date o f  R eceipt: 5-7-78 
Date o f  submission 
o f  report : 13 -7 -78 . 
P articu lars cf Sample: Mange

R ef. He.PP/73.02/3/1648 a t . 5 -7 -78 . 
Received from./Referred : Bangladesh 

Sugar L Food In d u str ie ' Corporation, 

Dacca.

Result:

{ in i t ia l  j| T7t. o f  J I t .  o f  5 Wt. o f  
a"  {weight e ffs k in  o f  {stone ofjjpulp o f  
00 * {each | each j  each I each

J mango
5 (&*)

ango 
in  (gm)

margo 
in  (gm)j

mango
(gin)

^ - C itr ic  »Soluble
Acid /  {s o lid

r?¡0
p.n Total

so lid

1. 570.0 74.0
2 . 627.5 64.5

3. 714.5 71.5
4 . 503.0 65.5

5. 590.0 66.5

6. 583.0 67.5

7- 663.0 93.0
8 . 553.0 79.0

9. 579.0 73.5
10. 645.0 84 .0

46 .5 449.5 3.60
50.0 513.0 4.37

67.5 575.5 4.28

42.5 395.0 3.72
61.0 462.5 4.40

61.5 454.0 4.03

59.5 510.5 4.07
46 .0 428.0 3.93
49 .0 456.5 4 .oo

43.5 517.5 4.19

1.14 11.50 15.29
0.65 14.90 15.87
0.48 17.00 17.61

0.55 12.35 14.49
0.57 16.10 17.30
0.66 15.24 17.04
0.60 12.77 14.01
0.73 13.77 16.15

0.38 14.84 15.87
0.55 13.32 14.79

Remark/ Commen t

3 d /-  I l le g ib le  
13-7-78

Signature o f  the Analyst.

S d /-  I l le g ib le  

Counter signed by:
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Production schedule:

According to  the p rojected  technology and machinery equipment 

the plant w il l  produce :

Ready product
"Jproduc- 
Ition  
[days

Produc
t io n 1st

TONS 
2nd 1 3rd F

OProduction
1

ca p a c ity lsh ift jsh ift jsh iftO w e e k  
per hour! [  5 |7 days|
Tons

Mango ju ice  
B x 6 ?
(Concentrated) 105 0.355

Tomato ju ice  
Bx 2$P (puree) 55 0.355

Tomato katchup 
Bx 38° 50 0.355

Mango pulp in  
Syrup 90 1 .5

L itch i pulp in  
syrup 60 1 .5

P ru it desert 
in  syrup 30 1.5

Cucumber(slices) 
in  brine 75 1.0

Ready meals 90 0 .5

2.66 -  18.64 279

2.66 -  18.64 146

2.66 -  18.64 133

11.25 -  78.75 1,012

- 11.25 -  78.75 675

- -  11.25 78.75 337

mm 7.5  -  52.5 562

3.75 -  26.25 337

Projected production in tons 3,481
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Time schedule o f  ready products being pro jected :

Mango ju ice  
concentrated 15 May -  30 August 1st s h ift 105 days

Tomato ju ice  
concentrated 1 Dec -  25 Jan. 1st s h ift 55 days

Tomato Katchup 26 Jan -  30 March 1st s h ift 50 days

Mango pulp in  
s l ic e s 15 May -  30 August 1st s h ift 105 days

L itch i Pulp 1 May -  30 June 2nd s h ift 60 days

Fruit Desert 15 May - 1 5  June 3rd s h ift 30 days

Cucumber in  sour 
sweet brine 16 June -  30 August 2nd s h ift 75 days

Ready meals 1 Sept -  30 November 1st S h ift 90 days

Harvesting periods according to : "A Study Report on Fruits and
Vegetables D ec.1977 B3FIC,Dacca. "

/



-  23 -

Production p a r a r e llity :

Product 5 Line! 
1 No. f Capacity in  Tons

Mango ju ice  concentrated 1 I 0.355 t/hour j | 1 s h ift  2.66

Mango pulp in  syrup 2 1 
J

1 .5  t/hour 1 s h ift  11 .2 5

1.855 t/h our 1 s h ift  13.91 J

îh e  com position o f  sin gle  production  lin es  has been designed to be 

h igh ly  v e rs a t ile .

Line No.1 : Can run fo r  the production  o f  natural mango 
ju ic e  or tomato ju ic e ,  o r  concentrated mango ju ic e  and 
production o f  tomato puree o r  katchup.

The Line Ko. 2:

This lin e  w i l l  process a l l  canned f r u it  in  syrup s te r il iz e d , 
cucunbers p ick le s  s te r i l iz e d  and during the dead fr u it  and 
vegetable season, i t  can be U3ed to  process s te r i l iz e d  ready meal. 
This l in e  is  a lso  h igh ly  v e r s a t i le .

To approach c lo se r  to the p ro je c te d  technology and p ro je ct  
at a l l  fo llow in g  :

1• Production schemes
2. Production standards
3. Quality standards
4 . Man-power demand and
5* L is t  o f  machinery equipment

have been proposed.

/





PRODUCTION 3GHSH5 K0.1

TOKATO JUICE : Natural
Concentrated

MANGO JUICE : Natural
Concentrated

Cold Store}

MANGO JUICE■ ■ ■■■■■■  ̂
! Intermediate Tankt * »!----- ------t■X
{E xtractor;

P
I
I

I Centrifuge t-

INatural Juicet_
I.1{Hot P il l in g

•Production o f  f_ 
tKatchup »

{ Quality inspection  { 
I o f  fresh  f r u i t  !

I
{ Sorting o f  Fruit t 
I____________ ,____________ II

t
Washing

1

t—I

Inspection Belt
t

. . .  1
j Shower »

f1-------------
____ 1

{ Crus}ling Unit ff-
1

_  _______1 _ .
{ Screening t_1---1----------

Î
f Solving

. T
Z J

J Balance Vat *11
1

} Pre Heater -----!
___!------r

! _
»Evaporating Unit r__ _fît

in te rm e d ia te  Tank 
—» .......—— »--------------- !

j" Laboratory
Test

MANGO 
- j  P eeling

1 > *■{Destoning }___ 1

jJu ice  P il l in g  Machine! 
— — ------ I--------—  ■ — -II

{Snap o f  Lids “ "]

t Seaming

{ S te r iliza t io n »  i f  required  j
t

> Spray Cooling
t

p irying o f  Cans J
----------------1-------------1

»

|%nt i coro s , TtreaHRffi 

T* ^ L abeling  *f

sÆ e

{ ibmato puree f i l l in g }  
1 machine {

} Snap o f  Lids

,— — Z 3 —
t Seaming___

P Ste r i l i z a t i o n __ j

(Drying o f  Cans 1--------------------------{-----------------------

fA n ticoros, TroatingJ__T
( Labeling 

STORE

—r
u
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PRODUCTION SCEME KO.2:

TOMATO KATCHUP IN BOTTLES -  CONTENT 0.33 L BOTlLES/jICììR

{JACKETTED ¡
{KETTLE TOR i
JINGREDIENTS ! I_____________ — _x

(k/ttcíL tj) toliato f
I JUICE BZ 29° {
— _ — .— -,----------------------------

!I
I---------------------------------»
! JACKETTED BOILER | 

~| ÏÏITH STIPPER __ I'
"t ____  ___

] вш зйШ 1ате TAmfj
t —
!I______ _____ I____________

[filling  lackine 
ï BOTTLES______ ___

t
!

! ALCORK SEAL
- i

«i
I

i STERILIZATION

i__ 1DRYING
"Г—  i i
STORE

_[ A-BOrL'ÂORY ~ î
{ TEST í

jï/АЖ иС- I L-.CHIÎJE 
I BOTTLES
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PRODUCTION SCHEME N0.3:

L itch i pulp in  syrup s te r i l iz e d
Production capacity  : 1,764 numbers t in s  99 x 118 /h ou r

1 p iece  — 2 sec.

i '  • i . . —. i
J Laboratory* 
\ ____J'

i Quality inspection  
I o f  fresh  f r u i t __

Sorting o f  Fruit

T‘
I hashing

T!

—tI
-J

■---"1!
____I

* P ooling mcl i
j Dost oning ______ |

I------
ti Washing

} Washing J
{ o f  Tins {

i

ti
__{ Packing Table

—~ ii_______ t______
| i l l ! in ' up with 
{Sugar Syrup 

«

r
_ .  J

i Deaeration
T___  I

»Snap o f  the Lids
. ,  — ~

i t-  ......  ■■ i ■■ ■■ {
| Seaming Steam {
{ flow c lo s e r  ____*

ii
,----------------1--------------------- *
{ P ilin g  in to  }
» S te r ile  Crates }

I
STERILIZATION

rSmashed "1
j Fruit }

{Sugar £fcrrup~"j
jprcparation {

/
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Fruit Desert in  Syrup s te r il is e d
Production capacity : 1,7^4 tins 99 x 118 m /h ou r

1 t in  ~ 2 sec.

PRODUCTION SCHEME NO. 4:.

'Q u ality  inspection j 
I Mango ___j

•Washing !
j Tin* {

i ^ a l i t y  inspection  {
Banana

t
-------1-----

tGrading-sor t ing 
i o f  fresh  f r u it

r -
t Washing

-------I-------

Pooling

r  - Die ing

Sorting
I Conveyer B olt

—t t t I

tIj

t
t

iI

»

I Weighing Batehos } 
i Mixing {--------------T------ ■ -------f__  t________ ___ _
{ Packing Table ,

■f F illin g  Cans
with Fruit

rI Syruper
...... J ‘

Deaetation
T

jSnap o f  the Lids

Sea-ling- steam 
flow c lo s e r

—I

IJL

Quality inspection  j 
Guava <

"T"
________________ !

j Smashed t
* Fruit j

j Sugar syrup { 
I preparation {

t
I
I
I#
»

f
I

r!f
! P ilin g  into " t 
j S ter ile  Cratesj

»I
{ S te r il ization*"*]

If
STORE
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Mango pulp ( s l i c e s )  in  syrup s te r i l iz e d
Production cap acity  : 1,764 numbers tins 99 x 118 /  hour

1 p iece  = 2 sec.

PRODUCTION SCHEAE N0.5:

f la s h in g "  o f ! -
L - f e s ____I

«Quality in sp ection
o f  fresh  f r u it

S orting o f  
fresh  f r u it

I
!— '.•fashing

aIr
«Peeling and Desto- 
• ' '  f r u i t« ning

I s l ic in g -D IC ING

T * «L.

"*1
»I
J

S orting

J P il l in g  f r u i t  into 
L_______Qzfyi__________

« P ill in g  up with j_
I Sugar syrup I-------------------------- r -------------  ■ 1 —

«
« —» t

IDeaeration

Snap o f  the Lids
------------- T----------—

—t »

{ Seaming -  steam 
{ flow  c lo s e r  

,---------
r

« P ilin g  in to  s te r ile «
C ra te s-----I------ 1

! Laboratory
Test

Sugar Syrup « 
preparation  j

S te r il iz a t io n
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SLICED CÜCHiBSlS IN S0UR-37EET BRINE:

Production capacity  : 1,754 nuirib«re tine 99 x 118 nrc/hour
1 p iece  = 2 sec.

PRODUCTION SCHBTE N0.6?

I QUALITY INSPECTION 
I OP PRESE FRUIT

; SORTING OF FRUIT
’ ---------------------t— ------------ —

It
lijjYÄicE DIPPING t

CASHING r
t

WATER SPRAY
—( I

I

CROSS CUTTING

SORTING OUT I
DEFECTED SLICES | ------------ r ------------------

FILLING OF SPICES 
INTO CANS

FILLING OF SLICES !■

FILLING OF BRINE 1

r*
»
L-

DEAERATION

SNAP °F  THE 
LIDS— ----—I----------

~7I
t
f

SEAMING STEAM 
FLOY/ CLOSER. . . .— — j~------- -

II

'fohtmniG of” I
L  c;J:s _i

_______ Ieéléne
¡PARATJON___j

; r{ _ _ f ____________
; TAILING INTO I
? ! STEft ILE. CRATES I-  — I——- — — --■■■■

STERILIZATION
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PRODUCTION SOUBIE SO.7:

READY MEAL "PILAF"

Prepared from cooked r i c e ,  vegetab le , vegetable o i l  and sp ice .

Production cap acity  : 0 .5  tens/heur in tins 95 x 115»
nett weight 850 g

WASHING 
{OF CANS

QUALITY INSPECTION 
OF RAJ-MATERIAL

PEI¿I1:G7dICING 
OF CARROTS

- « I
!

[HUTS II* * —■» —»

hs& incTd ic in g 'of
ONION

1 II
„ .J

BLEL'-CHING OF GRG3I 
PiliS

rII COOKING RICE

ÆICKING OF 
BATCHES

MIXING OF 
INGREDIENTS

■~i!If—4

1I

FILLING CANS {
---------- i---------------—~

ti
SEALING-STEAM '  "Ï 
FLOG CLOSER__  |

i
»

PILING INTO 
STERILE, CRATES .-.-J

¡” ADDmO!ÍÓF” i 
’ * SPICE t

STERILIZATION
. . .  » /
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SUPPLEMENTARY PRODUCTION SCHEME N0.8:

SUGAR SYRUP PREPARATION:

QUALITY IKSPECTIOK 
• OF SUGAR & CITRIC 

ACID

PREPARATION OF ;
SUGAR SYRUP IN VATS {

- - - ------  --------- - -  - -»

I----------------------
J FILTRATION •

• BALANCE TANK !
TABORATORY 

TEST

PRODUCTION
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SUPPLEMENTARY PRODUCTION SCHEME HO.9«

SOUR-fWEET BRINE PREPARATION:

»
J CJDALITY INSPECTION 
|OF RAW-NA TEPJAL

-----  -  t I ---------1 *
'.PREPARATION OF BRINE I 'BLENDING
; IN VATS
A, ■■■ . ■■ ' >

; of SPICE

; FILTRATION
t ........ —  —

iirj

! BALANCE TANK |LABORATORY J
; te s t  ;
» -«

PRODUCTION
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SUPPLEMENTARY PRODUCTION SCHEME N0.10;

BECONDITIOKING EQUIPMENT FOR FLATTENED EMPTY CANS ;

k -  —  • - ■ ■ — »
f t
J Flattened Cans J

A— ■■■ ■ ■ ■«

; BOLLING THE BODY
ft1

t
f
r
ft

I SEAMING 'THE 
; BOTTOM LID

1
V
1 t 1
1
f
f

f t 
ft •

PRODUCTION
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SUPPLEMENTARY PRODUCTION SCHEME RO.11:

STERILIZATION;

CHARGING OF RETORT 
WITH CRATES

' f
t
ff

STERILIZATION |

COOLINi i f

DRYING OF CANS 
(OILING)

-  —  —  - -
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SÏÏPPLEKANTARY SCHEME 1:0 . 12:

STORAGE OF READY PRODUCTS;

1ST VARIETY

; PILING CANS INTO 
; METAL BOX 
; PALLETS
i _ —  ■ I — —■ ■—I

t
f-------  *

I STORING IN PILES
i. . ■ I»

tI------------
i LABELING

IIIIt■
Î PACKING
I *

V
t

I ■ ■ I n,mi mm,
; EXPEDITION 
>■

?tttfftA

ff1

fII

¿.rr9t

fI
ta

I
STERILIZED 
PRODUCTS 
IN CRATES

1 LABORATORY 
; TEST

2ND VARIETY

vtt
■ >.

; LABELING
tîi-xîyr- -• -------

¡PACKING INTO 
J CARD BOARD 
{BOXES
u  î - ,

«Vt! »
{PILING INTO { 
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CLARIS FOR QUALITY: 

a ) JBUITS:

1 . F3ESH IIANGO;

The f r u it  must be fre sh , sound, not over-r iped , 
c lean , the skin without sores o f  pressing or  knocking.

The minimvBi weight o f  the f r u i t  : 550 gm.
The co lou r o f  the skin : Green -  yellow -green . 
A n a lytica l value : min. B rix . 15«0°
Flesh : Compact, firm , but without tough fib re s , 

s lig h t ly  yellow  t i l l  orange yellow .

2nd qu a lity ;

The demands on the qu a lity  are the same, only the 
weight o f  the f r u i t  in le s s  than 550 g  but than 
450 g  . not le sse r  than 450 gm.

3rd qu a lity :

Quality demands tl same. The f r u it  n ly be r ip e , 
but s t i l l  in  good con d ition . This qu a lity  w ill  be 
m ostly used fo r  the production o f  ju ic e .

Packi ng o f  mango f r u it ;

The f r u i t  w il l  be transported in  sp ec ia l crates made 
o f  cratewood, cap acity  15 kg' o f  f ie sh  f r u i t  each.
The cra tes  must bo clean , dry and compact.

The dimensions o f  the crates w ill  be uniform and the 
dimensions must bo modulus with the timber p a lle t  
80 x 120 cm. The p a lle t  w ill hold 4 cra tes  in 1 s h i f t .

« # • 9 /
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2. Fresh Banana:

Q uality demands:

ib r  the production o f  f r u i t  desert on ly one quality  
w il l  be acknowledged.

Size : Length minimum 16 cm, diameter o f  the f r u it  :
4 cm in  the middle p art.

Colour: ty p ica l yellow green banana, without sores o f  
pressing or kneking.

The f le s h : firm , compact, s lig h t  yellow-cream co lou r, 
seedless, without black spots .
The skin must be easy to p e e l . '

Packing o f  banana:

The banana w ill  be transported and stored  in  timber 
crates  each 15 kg nett on ly . The s ize  o f  crates w ill  
be the same as with mango (and other f r u i t s ) .

3 . Papaya:

Quality demands:

For the production o f  the fru it  desert only one qu a lity  
w il l  be acknowledged.

Size : length  min. 15 cm, dia 9 cm.

The skin : Green to yellow ish  green without damages due to 
the knocking, sound, clean and dry.

FLesh : firm , compact, without damages, sound dry.
The colour o f  the flesh  : yellow  t i l l  orange- 
yellow , The to ta l  content o f  sugars minimum 16° B rix ,

• * # #/

Packing o f  Papaya:

The Papaya f r u it  w ill  be transported and stored in 
timber cra tes  only, each 20 kg n e tt .
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4 . L itch it

The f r u i t s  must be separated from c lu s te rs , cleaned 
from the warty rind without damanges & dried .

The s iz e  : diameter 40 mm.

Total content o f  sugars : 14° Brix.

Packing : In wooden c ra te s , each 15 kg n e tt .

5. Cucumbers;

The f r u i t  can be o f  maximum 4 cm diameter and should be 
fresh . The skin must be green, sound and without damages. 
The f le s h  must be f r e e  from pressings. The seedy part must 
be compact and tough.

Packing o f  cucumbers: In wooden cra tes , each 15 kg nett
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Ingredients:

Sugar type s c ry s ta llin e  sugar, re fin ed .

Size o f  crysta ls  : middle s iz e ,  export q u a lity . 

Colour : White s o le ly , brown shade not allow ed. 

Im purities : None (N il) .

Staell : N il -  molasses smell not allowed. 

Humidity : max. 0 .1$

Packing s Jute bags.

Weight : 50 kg o r  100 kg bags.

C itr ic  Acid:

Size o f  c ry s ta ls  : K iddle s iz e ,  regular type.

Quality : Pood processing proved.

Colour : White, im purities are not allow ed.

9nell : N il.

Humidity : Maximum 2$

Packing : Plywood druns 20 kg n e tt , or polythene bags.

/
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Packing mater ia l :

Cans : Made from tin -coa ted  o r  tin -p la ted  f in e  s tee l p la tes , 

p referab ly  with lacquered sh ift  in s id e .

The quality o f  t in -coa ted  and tin -p la te d  sheets is  

expressed in  the qu a lity  o f  tin  in grains used fo r
p

1 m" o f  the p la te . The perfect qu a lity  o f  tin -coa ted
2 2 sheet is  about 7 &/m > v/ith t in  p lated  sheet 5-68/m •

In any way the t in  coatings must p rotect the content 

o f  the can fo r  at le a s t  12 months s h e lf  l i f e  against 

corrosion  a f fe c ts  o r  change in colour o f  the canned 

f r u i t / ju i c e .  For canning o f  concentrated ju ice  lacquered 

tin s  are recommended (high content o f  a c id s ) .
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PACING MATHtlAL FOR SINGLE PRODUCT :

The p ro jected  production is  supposed to be packed into 

follow ing packing m aterial :

1. Mango ju ice  concentrated Brix _65°

Cans s ize  72.8 x 115.00 ran
(a ltern a tive ly  mango ju ic e  natural Brix 16 )

2. Tomato ju ice  concentrated Brix 25,

Cans s ize  72.8 x 115.00 mm
(alterne-1 ive ly  tomato ju ice  natural Brix 5 )

3. Tomato katchup Brix 38°

B ottles , content 10 cz  = 283*4 S Katchup.

4 . Mango pian in syrup s te r i l iz e d :

Cans s ize  99 x 118.00 mm 
(a ltern a tive ly  99 x 63.5  rnrr‘ )

5. L itch i pulp in  syrup s te r i l iz e d ;

Cans s ize  99 x 118.00 mm 

(a ltern a tive ly  99 x 63.5 inm)

6. Fruit dQ'-ert in svrun s t e r i l i z ed:

Cans s ize  99 x 118.00 nm.

7» Cucumber s l ic e s  in  sour-sweet brine, s te r i l iz o d j.

Cans s ize  99 x 118,00 mm 
(a lte rn a tive ly  99 x 63.5 aim)

8. Ready meals (P ila f)  s te r iliz e d ?

Cans s ize  99 x 118.00 mm
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POWER DMAND:

In the I n i t ia l  stage o f  p ro je c tio n  no exact types o f  
machines has been se le cte d . Therefore, mean demands 
on power in  tliis  stage is  ca lcu lated  below.

Simultaneous power demand w il l  be :

Remark î The above mentioned production represents the 
pro jected  maximum o f  simultaneous demands on 
steam, e le c t r ic  power and water.

/
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l is t  op ; .:.c:iinery pguiKippf

SCHEIE N0.1 : bine No.1

Mango .iuice ^oncenorated and natura l;

1 . 3:sk}.'%  machine with shower, capacity 2000 kg ffcuit/hour

2. Inspect!in . bo lt  4m length , speed 0.2 m

3. Shower,- capacity  2,000 kg' fruit/rioicr

4» CVusnin.-' u n it . capacity  1,500 liin os /h ou r

5* Passing •'"iviiir.o, cap acity  1,500 k ilo /h cu r

6« SieviiV; .•"■>.ehr-ie, capa:-.i cy 1,5'X) k ilo /h ou r

7. Balance vat with s t ir r e r ,  piaiiil'-'s.' s te e l 
capacity  . 1,500 1 : ' "s

6. Pre-fcoater EAC: heating medina v.icour 4 .0  At, 151c C 
r 658 heal/kg .

9. Svaporating unit -  cap acity  1,500 k ilo  o f  ju ice  
evaporating capacity  : 1 , 1 /.p kg ’..T-tor/bertr min,

10, intermediate Tank, id e n tica l with pos. N0.7

1 1 . P il l in g  machine:
a ) Natural ju ic e  ca p a city  3»300 cans/hour 
h ; Concentrated ju ice  65°  Brix, capacity  600 cans/h , lain.

12, Washing machine o f  empty cans capacity 1500 pce/hour.

13. Sealing machine -  steam flow  c lo se r  IMC,
 ̂ot f > clO i t y  3300 cans/hour

14. Cooling tunnel with water shower, 

cap acity  3,300 cans/hour,

15, Drying tunnel, medivm 1 hot a ir , capacity  3,300 cans/h ,

16, Labelir ;• machine, capacity  3»300 cans/hour.

-  43 -

/
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L IS T  OP MACHINERY E f f im iE N T : 

SCHEIE N 0 .1 a  : L in e  I io .1

TOI-IATO JUICE CONCENTRATED AND NATURAL;

The m a c h in e ry  equ ipm en t i s  id en tica l with the Scheme 
No.1 u p to  th e  p o s i t i o n  N o . 1 0 .

No. 1 1 . Tomato p u re e  f i l l i n g  m ach ine  h o t  f i l l i n g : ,  
c a p a c i t y  m in . J 0 0  c a n s /h o u r  
s iz e  728 x  115 mm

1 2 . Seam ing m ach in e  -  steam  f lo w  c lo s e r  I i;C ,  
c a p a c i t y  a c c o r d in g  to  th e  s ic e  o f  c a n s :

1 ) 700/h o u r  72.8  x  115 ram
2 )  4, 500/ h o u r  50 x  40  mm

. W ash ing  m ach ine  o f  t i n s ,  c a p a c i t y  a c c o rd in g  
t o  th e  s iz e  o f  c a n s .

13
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LIST OF MACHINERY EQUIRIEST:

SCHEME IK ). 2 : L in e  ifo .1

TOMATO KATCKUT STERILIZED:

The m a c h in e ry  eou ipm en t i s  i d e n t i c a l  w i t h  th e  Scheme 
Ho.1  u p to  th e  p o s i t io n  No . 10

11» One s tag ’s vacuam e v a p o ra to r  fro m  s t a in le s s  
s t e e l ,  c a p a c i t y  50C L  w i t h  s t i r r e r

1 2 . J a c k e t te d  k e t t l e  c a p a c i t y  100 L

1 3 . In te rm e d ia te  ta n k ,  s t a in le s s  s t e e l ,  
h e a te d  w i t h  s t i r r e r ,  c a p a c i t y  500 L

1 4 . F i l l i n g  m ach ine  f o r  j a r s ,  
c a p a c i t y  1,000 ja r s / h o u r

15 .  W ash ing  m ach ine  o f  em p ty  j a r s ,  
c a p a c i t y  1000 j a r s / h o u r

1 6 . S e a l in g  m a ch in e , "ALOOHK" c a p a c i t y  1000 ja r s / h

• • * •/



-  46 -

SCHE&IE N 0 .3 : L in e  N o .2

LITCHI PULP IN SYRUP STERILIZED;

1.  W ash ing  m ach in e  w i t h  s h o w e r, 
c a p a c i t y  2,000 k g /h o u r

2« In s p e c t io n  b e l t  4 111 le n g t h ,  speed 0 .2  m /s

3 . P a c k in g  t a b le  a p p ro x . 7 n  le n g th  w i t h
2 e o v e y e r  b e l t s ( u p p e r  b e l t  w i l l  co n ve y  em p ty t i n s )

4.  W ash ing  m ach in e  o f  em p ty  cans  
c a p a c i t y  2,000 c a n s /h o u r

5 . S y r u p e r /P i1 1 in g  m a ch in e , c a p a c i t y  2 ,0 0 0  cans

6.  E xh a u s t b o x  w i th  c o n v e y e r  b e l t .

7 .  S e a l i n  j  m a ch in e , c a p a c i t y  2 ,0 0 0  c a n s /h o u r

LIST OP MACHIiftRY EfiUIRIH-IT:

*  *  •  •  /
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LIST OF MACHINERY EQUIPMENT: 

SCHEME N0.4: Line No.2

IRUTT DESERT IN SYRUP STERILIZED:

Ihe machinery equipment i s  id e n tica l with the 

Scheme N6.3

The production lin e  w il l  be f u l f i l l e d  by :

1. D icing machine, to process  cubes 9«5 111111 upto 19 nun, 
cap acity  2,000 kg/hour

2. Inspection  b e lt ,  length 4 m

3. Mixing machine o f  d iced  f r u i t , d iscontinuai 
operating, capacity  2 ,000 k ilo /h ou r.

/
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LIST OF MACHINERY ЗШШЕИТ 

SCE31B NO»5 : Line No.2

MANGO PULP IN SYRUP STERILIZED:

The equipnent is  id e n tica l w ith Scherme No.3
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LIST CP LIACHIN3RY EQUIPMENT:

SCHEME HO.6 : Line No.2

SLICED CUClfiBERS III S0UR-S3E3T BRINE:

Hie equipment is  id e n tica l with the Scheme TTo.3 
and vrill be on ly completed with

1, S lic in g  machine (cross  cu ttin g  machine) 
capacity  1,000 kg cucumoers/hour.
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LIST OF ILACHIEERY EQUIBIl̂ T:

PRODUCTION SCHEIE N0.7 : Line No.2

READY MEAL HtOM RICE, VEGETABLE AND VEGETABLE OIL "PILAF"

Line N o.2 w il l  be used f o r  the production o f  ready meal
(see production scheme N o.3) from which used equipment p o s it io n
w ill be c le a r

No.3. Packing tab le .

Nb.7. Packing machine

No.1. Dicing- machine -  see Scheme N0.4

Suppl cm entary Equipment :

1. 2 numbers o f  ja ck ette  k ettle s  capacity  200 L each , 
with s t ir r e r s .

2. 1 decimal s ca le , capacity  upto 150 kg

/



L„JT OF PRODUCTION MAGH1K. Js

SUPPL&'£NTARY SCHEME N0.8:

SUGAR SYRUP PREPARATION:

1. 2 numbers o f  vats with s t ir r e r s ,  900 L content 
each, r e s is t in g  sour-sweet so lu tion s.

2. 2 numbers balance tanks, 900 L each, from sta in less 
s te e l ,  o r  baked enamel, heat r e s is t in g  upto 100°C.

3. 1 e le c t r ic  h o is t  (traw eling wheel), carrying 
capacity  250 k ilo  min.

4. 1 automatic sca le , ponderab ility  upto 150 kg.
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LIST OF PRODUCTION MACKm-.ES:

SUPPLEMENTARY SCHEME N0.9:

SOUR SWEET AMD SALTED BRINE PREPARATION:

1. 2 numbers o f  vats with s t ir r e r s ,  800 L content each.

2. 2 numbers o f balance tanks, 800 L each, from
sta in le ss  s te e l, or  baked enamel, hest 
r e s is t in g  upto 100°C.

3. 1 e le c t r ic  h o is t  (traw eling wheel)
carrying’ capacity 250 kg min.

4. 1 automatic sca le , p on d erab ility  upto 150 kg.
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SUPPLEMENTARY SCHEME N0.11:

1. R o llin g  device -  m etal box London

2. Seaming machine — Metal Box London

3. Pressure checking dev ice

capacity  o f  the equipment : 4»100 cans/hour.

LIST OP PRODUCTION : 1ACKIKES ;

/
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Т.ТЯТ DP PRODUCTION Luigi IKES;

SUPPLY,ÌSNTARY SCK3.LE КО. 12:

STORAGE OP READY Щ01ШСТЗ:

1. Lebeling machine, e le c t r i c  powered, 
cap acity  3»120 cans/hour, 
adjustable fo r  dimensions :

99 x 63.5 ли
99 x 118 nun 
72.8 x 115 nim 
Glue : Liquid
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LXST 0? PRODUCTION tíACHINES:

RTWLEMSNT ARY SCiTET-E КО. 10:

STERILIZATION FACILITY;

1 4 numbers o f  pressure re to r ts , each c f  whici 

hold  2 cra tes .

can

2. 1 E le c tr ic  h o is t , carrying capacity 1,000 kg,



PRODUCTION STANDARDS

No. 1 -  11

1. Quality standards fo r  ready products

2. Consumption standards fo r  the projected  

production No, 1 -  11
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PRODUCTION STANDARD N0.1:

A. Tomato .ju ice:

A n a ly tica l values o f  tomato ju ice  : natural ju ice
B rix  5 .0° pH 3.8 -  4 .4

I

Packing : Tin box 72.8 x 115 ram
Nett v/eight 16 oz = 453.67 s

Planning unit : 1000 kg ju ic e  = 1 ton (a e t t ic )  
= 2204 t in s .

M aterial consumption per 1 ton o f  tomato ju ic e  s 

Fresh tomato, r ip e , Brix 5*0° pK 3.8 -  4*4 y ie ld  95$
1 , 052.0 kg

Tin boxes 72.8 x 115 mn 2,210 nos.

Lids 72.8 mm 2,213 nos.
Labels 2,210 nos.
Cordboard boxes (24 tin a ) 92 nos.
Suspensor gr id s 92 nos.
Labels fo r  the cardboard boxes 92 nos.
Glue s tr ip 92 nos.
Glue 0.6  kg

1 ton o f  tomato ju ice 2,204 tin s

/



/

£ Concentrated Tomato «T ic e  -  PURES:

A nalytical va lues o f  ready product : Brix 29*0°
pH 3 .9  -  4 .4

Packing : Tin box 72.8 x 115, nett weight : 510 g

-  57 -

PRODUCTION STANDARD N0.2:

Planning unit : 1000 kg tomato ju ice  -  Puree -  concentrated
= 1,960 t in s .

M aterial consumption  per 1 ton :

Ttomato ju ic e  Brix 5*0°
Theoretical consumption 22 = 5.8 concentration

X
1000 5.8

x = 5-8 x 1000 = 5,800 kg tomato ju ice  Brix 5*0° 
+ 2 .4% lo s s  s  139 kg

Total consumption 5» 939 kg tomato ju ice  per 1 tor. o f  
concentrated tomato ju ic e  -  Puree 29° B rix .

Quantity o f  water to be evaporated from 1,000 kg (1 ton) 

o f  fresh  tomato ju ice  :

x = 1,000 ( 1 -  f 9) = 1000 x 0.8276 <= 827.6 kg water

Consumption o f  fresh  tomato : 6,248 kg per 1 ton o f
concentrate Brix 29.0°

Remark ; n ett weight derived ; 453.67 x 1,122 gms
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Tin boxes 72.8 x  115 mm • • • • 1,9o8 Bos.

Lids jí 72.8 • * • • 1,970 "

Labels • • • • 1,968 "

Cardboard boxes (24 t in s ) • • « • 82 ”

Suspensor grid s • • • • 82 "

Labels fo r  cardboard boxes • • • • CO

Glue s tr ip • • • • 83 m
Glue • • • • 0 .7  kg

1 ton o f  concentrated tomato ju ice  -  puree 1,960 Tins

2nd va rie ty  in packing:

Small packing into the tin e  $  0 .0  x -\0 mm
content approx. 80.0  g

1 ton o f  concentrated tomato ju ic e  = 12,500 pcs.
o f  t in s .

/
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PRODUCTION STANDARD N0.3:

TOlbiTO KATCHUP STERILIZED:

A n alytica l values o f  ready product : Bri:c° = 38.0, pH 3.6 - 3 . 9  
Packing : B o tt le , content 10 oz = 283.48 n e tt .

Planning un it : 1000 kg tomato Katchup = 1 ton
= 3,528 b o t t le s

M aterial consumption per 1 ton (approximately data including
production lo s s e s ) .

dbrnato ju ic e  concentrated (Puree) Brix 29° 1,149 kg

Onion fresh  peeled and s l ic e d 10 t!

G arlick  peeled 5 If

Malt vinegar 10$ 20 tl

Salt (N acl) 13 if

Sugar 60 If

S ta b iliz in g  angent 5 If

Sorbic acid 0.03 fl

Glass b o t i le s 3,535 Nos
Alcork sea ls  (Screw -  type) 3,540 if

Labels body & neck 3,545 if

Cardboard boxes (24 pcs each) 149 it

Suspensor g rid s 149 fi

Labels fo r  the cardboard boxes 149 if

Glue s tr ip 92 m

Glue 0.6 kg

1 ton o f ready product 3,528 b o tt le s  o f  
Katchup

/
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PRODUCTION STANDAR MO.4:

A. MANGO JUICE;

B. CONCENTRATED MANGO JUICE:

A. Production o f  manro .juice (natural)

Analytical values o f  mango ju ice  : Brix 16,0°
A cid ity  0 .6$

Packing : Tin box 72.8 x 115 mm, nett weight 16 oz

= 453.67 g

Planning Unit : 1,000 kg o f  ju ice  (1 ton) = 2,204 t in s .

M aterial consumption per 1 ton o f nanro ju ice  
fresh  mango, r ip e , Brix 16°, a c id ity  0 .6$
y ie ld  70$ . . .  1,428 kg

Tin boxes s ize  72.8 x 115 mm . . .  2,210 líos.

Lids 0 72.8 mm . . .  2,213 ”
Lebels . . .  2,210 "
Cardboard boxes (24 tins each) 92 "
Suspensor grids • • • ro

Lebels f o r  the cardboard boxes . . .  92 "

Glue s tr ip . . .  92 m

Glue . . .  0 .6  kg

1 ton of mango juice . . .  2,204 tin cans.
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PRODUCTION STANDARD N0.5:

B. ajKC3T«A'i3D MANGO JUICE:

A nalytical values : B rix  65°
A c id ity  2.46‘,'i

Packing • Tin box 72.8 x 115 cm
n ett weight approx. 595 S *

Planning- unit : 1 ton = 1,000 kg = 1,680 t in s .

iia ter ia l consumption per 1 ton o f  '.«argo concentrated Juice.
C f tMango ju ic e  Brix 16 , a c id ity  O.6/0

'Theoretical consumption = 4.O625 concentration

1000 *

x = 4.0625 x  1000 = 4.062 kg mange ju ice  Brix 16°

+ 4i° 1°33 = 163 kg

Total consumption 4»225 kff 'nangc ju ic e  per 1 ton
o f  concentrated ju ice  65° Brix .

Quantity o f  water to be evaporated 3»225 kg- water/  1 ton 
o f  concentrate.

Consumption o f  fresh  mango : 6,033 kg per 1 ton 

concentrate 65° Brix.

* Re : nett weight derived : 453.67 x  1.31 gn
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Tin boxes s ize  72,8  x 115 cm • • • 1,685 Kos

Lids 4  72.8 cm • • • 1,688 "

Cardboard boxes ( 2 ’ tin s  each) • • • . 70 "

Suspensor grids • • • 70 "

Labels fo r  the cardboard: boxes m m m 71 •'

Glue s tr ip m m • 70 m

Glue • » * 0 .7  kg

1 ton o f  concentrated ju ice 1,680 tins cans
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MANGO PULP IN SYRUP:

Resulting a n a ly tica l values : B rix 20°
A cid ity  0.6 -  0 .7#

PRODUCTION STANDARD NO. 6:

Packing : Tin box 99 x  118 nun
Weight o f  the fresh  f r u it  .........  530 g
Weight o f  the sugar syrup .........  320 g
Nett weight o f  the content .........  850 g

Planning unit : 1 ton (m etric) = 1,000 kg 
Number o f  Cans = 1,176

M aterial consumption per 1 ton o f  ready product (including 
production lo s s e s )

Tin boxes s iz e  99 x 118 nm . .
Lids fi 99*00 nm . . .
Fresh mango, v a r ie ty  PAZLI, y ie ld  70#»
Brix 15 .5 °, a c id ity  0 .6 # ( c i t r ic  a c id ) . .

Sugar syrup 27.45° Brix 376.3 kg, 100# sugar 
C itr ic  acid  . .
Labels ••
Cardboard boxes (12 t in s  each) ••
Glue ••
Suspensor g r id s  . .
Glue s tr ip  . .
Labels f o r  the cardboard boxes . .

1.188 Nos. 

1,194 "

89O kg 
103.2 kg

3.23 "
1.188 líos. 

99 "
0 .7  kg 

99 Nos. 
99 m 

100 Nos.

1 ton o f ready product 1,176 Cans
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Ll'TCtil PULP III SYRUP:

Resulting a n a ly tica l values : Urix 20.00°
A cid ity  0 .7 j5 (C itric acid )

Packing ; Tin box 99 x  11b auu
height o f  fresh  f r u i t  . . . .  530 g

Weight o f  sugar syrup . . . .  320 g
Nett veight o f  the content .........  850 g

Planning unit : 1 ton (m etric) = 1,000 kg 
Cans = 1,176 Nos.

PRODUCTION STANDARD N0.7?

M aterial consumptior. par 1 ton o f  ready product ( including 
production lo s s e s )

Tin boxes s is e  99 x 113 nun . . .  1,188 Nos.
Lids fi 99.00 mm . . .  1,197 "
Fresh L itch i f r u i t ,  y ie ld  68fo, Unix 14/á,
c i t r i c  acid  0.28 fo . . .  916 kg
Sugar syrup 30° Brix 385 kg, sugar 1007$ . . .  H 5 . 5O kg
C itr ic  acid  . . .  5.23 kg
Labels . . .  1,188 Nos.
Cardboard boxes (12 t in s  each) . . .  99 "
Glue . . .  0 .7
Suspensor .grids . . .  99 Nos.
Glue s tr ip  . . .  99 m
Labels fo r  the cardboard bsoxes . . .  100 N03,

1 ton o f ready product = 1,176 Cans

/
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PRODUCTION STANDARD N0.8: 

HtUIT DESERT Pi SYRUP:

Size o f  cubes : 9*5 i  9*5 *  9 .5  ®  
Resulting a n a ly tica l values : B rix  20°

A cid ity  0 .7$

Packing : Tin box 99 *  118 nm
Nett weight o f  the fresh  fjruit . . . .  520 g
Weight o f  the sugar syrup . . . .  330 g
Nett weight o f  the content . . . .  85O g

Planning un it : 1 ton (m etric)
Cans

1,000 kg 
1,176  p cs.

M aterial consumption per 1 ton o f  ready product (including 
production lo s s e s ) .

Tin boxes s iz e  99 x  118 011c
Lids f> 99.00 mm
Consumption o f  fresh  f r u it  
mixture : 1176 x  520

33$ fresh  L itch i y ie ld  68$, B rix 14°, 
a c id ity  0. 28$
37$ fresh  banana, y ie ld  70$, B rix 15°, 
a c id ity  0. 1$  *

33$ fresh  papaya, y ie ld  55$, Brix 16°, 
a c id ity  0, 2$

1,188 Nos. 

1,194 "

611.60 kg

297 1« .

297 * e

366 kg

Peeled and d iced  frc3h f r u it  consumption:

L itch i destoned 
Banana in  cubes 
Papaya in cubes

201.80 kg 
208 »
201.80 "

Total 6I I . 6O kg

Sugar syrup 28° Brix 388 kg *  Sugar 100$ . . . .  
C itr ic  acid  ____

IO8. 7O
2.84

f  M  */* Values estimated : Exact data were not ava ilab le
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Labels ••• 1,188 Nos.
Cardboard boxes (12 tin s  oach) . . .  95 "
Glue . . .  0 .7  fcg
Suspensor g r id s  . . .  99 Nos.
Glue S trip  . . .  99 m
Labels fo r  the cardboard boxes . . .  100 Nos.

1 ton o f ready product 1 ,176  Cans
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CUCa.lEER SLICES IN SOUR-SWEBT BRINE, STERILIZED:

îhickness o f  s l ic e d  cucumbers : 3 mu 
Resulting a n a ly tica l values : Nacl 1.0$

A c it ic  acid  0.9/¿ 
Sugar 4«0/°

PRODUCTION STANDARD HO.9:

Packing : Tin box 99 x 118 nun
Nett weight o f  s l ic e d cucumbers 510 g

Nett weight o f  brine 36o g
Nett weight o f  the whole content 8?0 g

Planning unit : 1 ton (m etric) = 1,000 kg
Number o f  tin s = 1,149

M aterial consumption per 1 ton o 
(including production lo s s e s )

f  ready prednet

Tin boxes s ize  99 x 118 mm • • • • 1,150 Nos.

Lids j6 99*00 mm • • • • 1,152 "

Fresh s lice d  cucumbers including
production lo s s  . . . . 63O kg

Brine 423 kg = Sugar • • • • 41 .0  kg

Salt • • • • 10.3 kg
S p ir it  vinegar • • • • 92.0 1

Blend o f  sp ices  approx • • * • 1 .0  L

Labels • • » 1 1,150 Nos.
Cardboard boxes (12 tins each) • • • • 96 ”

Glue • • » • 0 .7  kg
Suspensor g r id s • • • • 96 Nos.
Glue s tr ip • f •• 96 m
Labels fo r  the cardboard boxes # • • • 97 Nos.

1 ton o f  ready product 35 1,150 Cans
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RSuDYMIi&L ,,PILAFM

Resulting' an a ly tica l values : Uacl 1.0,3

PRODUCTION STANDARD NG.10:

Packing : Tin box 99 x 118 mm
Nett weight ...........  85O g

Planning un it : 1 ton (m etric) = 1,000 kg

number o f  cans = 1,176
Ilannirig un it : 1 ton (m etric) = 1,000 kg

number ot cans = 1,176

M aterial consumption per 1 ton o f  ready 
production lo s s e s )

p rodu ct(i nolading

Tin boxes s ize  99 x 118 mm • • • 1,188  11os .
Lids $ 99*00 mm • • • 1,197 "
Rice 83$ b o ile d  830 kg, Dry r ic e

( 219 . 0$  y ie ld ) • • • 379.0 kg
O il (Vegetable 2 .5$  25 kg • • • 25.O kg
Onion 0 .5 $  5 kg • • « • 6.5 kg
Carrot 8$  80 kg • • • * 86.4 kg
Peas green 5$ 50 kg • • • m 51.0 kg
Salt edible (Naol) 11 kg • • • • 11.0 kg

1001 kg.
Blend o f  sp ices • • • * 0 .3  kg
Labels • • • • 1,150 Nos.
Cardboard boxes (12 tin s  each) • • • 96 "
Glue • • • • 0 .7  kg
Suspensor g r id s • • • # 96 lies.
Glue s tr ip • • • 96 m
Labels fo r  the cardboard box • • l • 97 Nos.

1,176 Cans1 ton o f  ready product
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SUPPORTING PRODUCTION STANDARD N0 .11 :

Recondition ing c f  fla tte n d ed tin s  (Con s ) :

Measures o f  t in s  : 1) 99 x 118 isvi
2) 72.8 x 115 '-•rr.

Planning unit : 1,000 numbers o f  Cans

Tin bodies 1,002 Numbers.

Bottom Seals 1,003 "

/
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MATERIAL KAKPLIHG:

a .  Raw m aterial -  F ru it;

Generally a l l  r a te r ia l  handling inside o f  the plant 
w il l  be performed by moans of timber p a lle ts  or metal 
box p a lle ts  a lte rn a tiv e ly  and moved by p a lle t  trucks.

The fr u it s  and vegetables w il l  be loaded in  the c o l le c 
t in g  centres in ih e  truck and e ith e r  d ir e c t ly  trans
ported in to  the processin . unit, or t.ranslonded i r t o  
the railw ay and dispatched by railw ay s id in g  in to  the 

p lan t.

A ll fr u its  and vegetables w ill  be p r in c ip a lly  packed 
in  uniform wooden cra tes , s ize  600 X 410 X 370 mm, 
content 15 -  20 kg each. The farmers w ill  i ranspo’-t 
th e ir  fr u its  anc vegetables to the c o lle c t in g  cen tres, 
where the f r u it  w i l l  be sorted out, put in to  the woocen 
cra te s . By moans o ’ in sta lled  3 ca lc , uniform weight o f  
each crates  w il l  be adjusted. The technician  o f  the 
production unit w i l l  take over the raw irate r ia l  as to  
the qu a lity  and quantity . The f r u it  w il l  be a fte rw a rd s  
loaded on the trucks and dispatched into '.ho p lan t.

In the plant the stock-keeper w ill  take over the f r u i t s -  
vegetables checking the weight and a lso  q u a lity . Crates 
w i l l  be loaded on wooden p a lle ts  and by means o f e le c  r ic  
fo rk  l i f t  trucks or hand operated l i f t  trucks dispatched 
in to  the sortin g  room or storage.

b . Means o f transportation :

In order to  spare the space when keeping the m aterial 
on stock , in  p rin c ip le  p a lle ts  w ill  be used in sid e  the 
p la n t,

. . . , /
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c. Ingredients and chem icals:

Ingredients and chemicals w ill  be stored in separate 
s to re s , equipped with racks fror. p r o file s  s te e l .
Sugar and c i t r i c  acid w ill  be p ille d  on t :.» !'cr p a lle ts .

d . Packing m ateria l;

The largest volume o f  pack' ng material represent rotn l 
boxes, that w ill  be transporter in  f la t  toned form. Cans 
w ill  be packed in returnable plywood or cn ¿board boxes. 
Glass ja rs  and lid s  w ill  be delivered a lso  in cardboa.d 
boxes fix ed  inside with wood f ib r e s  against breakage.

Packing m ateria l:

The big^rest volume of packing m aterial represent metal 
boxes (Cans) that w ill  be packed in  flattened, form Into 
returnable plywood or cardboard boxer.

Glass ja rs  and l id s  (co rk s )w ill  be t o livered  a lso  in  
cardboard boxes fixed  inside with wood fib res  a«"..ir.rt 
breakage.

Metal l id s  w ill  be delivered a lso  ir. cardboard boxes.
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STOCICDiG;

Bav/ n a te r ia l -  Prurts:

Tile need o f  f r u it  fo r  onr day production w i l l  bo stored in 
the open shed in  the fron t part o f  sortin g  room.

Die quantity o f  fresh f r u i t  tc  cover 2 days production that 
should be stored 'w ill be 76,340 kg.

Die f r u i t  v.’i l l  be stored on timber p a lle ts  in  'wood crates 
o f  uniform s ice  double p ile d  p a lle ts .

1 p a lle t  w ill  hold 12 crates per 20 k ilo  = 240 k ilo  o f  fresh  f r u i t .
2

1 p a lle t  s ize  80 x 120 cm takes 1.20 m space.

The storage capacity  o f  1 stack double o i le d  p a lle ts  takes 48O kg.
2Storage area with double stacked p a lle ts  need 190 m

Die nett height o f  the open sued fo r  s tor in g  o f  fresh f r u it

should be 365 cm

Except th is  there w ill  be a cooled  store with a capacity 
o f  230 tons to balance the ir r e g u la r it ie s  in  the supply with 
fresh  fru it /v e g e ta b le .

The Cold S tore;

Die fresh  f r u it  w ill be a lso  stored in wooden cra tes , 
each 20 k i lo .

1 p a lle t  w il l  hold 12 crates = 240 k ilo  o f  ftresh fr u it .
The main aim is  to balance the ir r e g u la r it ie s  in  supply o f
fresh fr u it  and vegetable with th is production un it.
Die height o f  the loaded p a lle t  h’kes 152 an

3 p i l le d  p a lle ts  resu lt  4«56 m height
Plus 0 .50  m handling space

Needed height : 5»06 m

With an area 1.20 v?  (0.80 x 1.20 m + 2 5 /) there w ill be 
stored 720 kg o f  f r u i t ,

o "3
Projected  to ta l space s area 318 m4" x 5»0 m = 1,590 
The stock ing capacity  w ill take 230 tons o f  fresh  fru its  
and vegetab les .

Needed temperature : + 7°C, R elative humidity 85/
a ir  charge 2 times/ 24 hours.

# • » ./
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Ingredients and chemicals:

Sugar ï Only in -process s to re  with the capacity  o f
10,000 kg sugar w il l  I 'i there.

The sugar w ill be stored in bags o f  100 kg n ett.

Hie supniy o f  10 tons o f  sugar ;. i l l  cover the 
production demand fo r  20 days.

1 p a l le t  holds 600 kg o f  sugar
1 stack  = 2 p i l le d  p a lle ts  = 1,200 kg- = 1.12 space.

2Needed space fo r  10 tens o f  sugar = 5.33 m

Necessary area f o r  stocking in. red ien ts , chemicals and Spares: 

Summary:

plus 25%

TotaÈL area needed 11.66 m2 c£> 15 m2

C itr ic  ac id  : Packed in  PE bags o f  50 kg
p rojected  supply : 5»000 kg 
1 stack = 2 p i l le d  p a lle ts  = 1,200 kg

Needed space fo r  5 tons o f  
c i t r i c  acid = 5*36 m2 

= 1.34 m2plus 2J%

Total need : 6.70 m.^1û m~2 2

Glue : Packed in  dru^s o f  100 kg
p ro jected  supply : 1,500 kg 

?
1 m *  200 kg

2 PNeeded are : 7 m  + 25% 10 nT
2Spare parts 3tore : P rojected  area : 20 m

Sugar
C itr ic  acid # • • •
Spare parts and 
tech n ica l m aterial . . 20.0 m2

10.0 m2Glue 
Total :

Height o f  the store  4*00 n (minimum). /
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Packing mater i a l :

Ho extra store  area w ill be needed. A ll packing material 
w ill  be stored  in  the store  o f  ready products.

Stocking o f  ready products:

Means o f  stocking;

Dry cars w il l  be dispatched in  the sto ck  o f  ready products, 
labeled , packed into cartons, p iled  on the timber p a lle ts  
and stacked : 1 p ile  = 4 p a lle ts .

The storage capacity  is  ca lcu la ted  to keep on book  o f  
a l l  products o f  the main season : that is

Mango ju ice  concentrated 
Mango pulp in  syrup 
L itch i pulp in s-yrup 
Pruit desert in  syrup 
Cucumbers s te r i l iz e d

Total :

. . .  2C3 tons

. . .  735 "

. . .  492 "

. . .  246 "

. . .  476 ■

2,155 tons

I t  is  ca lcu la ted , that w ith in  the season the market w ill  
be flu e n tly  supplied from the stock  o f  ready products and 
also goods fo r  export w ill  be d elivered . At le a s t  27/’ 
should be delivered  from the stock  o f  ready products, so 
that a l l  products o f  the main season, that is  2,155 "tons 
can be taken on stock . Continuous release o f  ready pro
ducts from stock  w ill enable further production , lik e  ready 
meals and products from tomatoes could be taken on stock .

To p ro je ct  the f u l l  stock  capacity  o f  the whole production 
would not be economical.

/
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As mentioned above, the storage technology is  projected  

v;ith app lica tion  o f

Timber f l a t  p a lle ts  s ize  SC x 110 cm

Capacity o f  one p a lle t  : t in s  s ize  99 x 118 iaa

1 , 6 cardboard boxes each 12  pcs o f
tin s  99 x  118 mm in  one s h ift  
Number o f  s h ift s  1 p a lle t  

Number o f  cardboard b o x e s /p a lle t  
Number o f  a l l  Cans/Pallet 
Necessary area fo r  one p a lle t  
Number o f  stacked leaded p a lle ts  
Capacity o f  one stack -  4 p a lle ts  
Stocking capacity  
Minimum height o f  the store

. 2

2. Capacity o f  one p a lle t  -  t in s  s iz e 72*8 mm x 115 mm

6 cardboard boxes each 24 pcs o f  cans 
dia 72.8 mm x 115  mm 1 s h i f t  . . . .
Number o f  s h ifts  1 p a l le t  . . . .
Number o f  cardboard b o x e s /p a lle t  . . . .
Number o f  a l l  C ans/Pallet . 1
Ifaoaessary area fo r  one p a lle t  . . . .
Number o f  stacked loaded p a lle ts  . . . .
Capacity o f  1 s ta c k s  3 p a lle ts  . . . .  4
Stocking capacity  : 4,608 x 0.453.6 . . . .  1

Miniaaan height o f  the s tore  . . . .

7? tin s
8

48
576
1 .1 2  m* 1 2 

4
,304 cans. 
,958 .4  kg 

5.4 m

144 tin s
3

48 
,152 
1.12 m2

4
608 Cans 

’,090 kg 
5.4 metre.



Survey about the s ize  o f  t in s  being processed in  coursc- 

o f  the main season :

Mango ju ice  concentrated t i n e ro 9 CD x 115 run. )

Mango puly It (99 x 118 run )

L itch i pulp It (99 x 118 nan )

Fruit desert in  syrup II (99 x 118 mm )

Cucumbers If (99 x 118 mm )

Projected storage capacity  :

Summary : 203 tons tin s (72.8  x 115 nE1)
1876 tons tins (99 x 118 mm. )

fo r  stock ing:

2
203«000 = 97 x 1,12 = 108.0 m

2090

1,876 tons 1|8I6jlOOO_ 95g 1 -p

Plus 28.8$ roads and handling area 

Store o f  ready products area t o ta l  :

= 1 ,072.0 m2

“ iS oT on7
340.0 m2 

1 , 520.0 m2

Nocc-ssary  area 

203 tons
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MANPOWER DBSAKD:

PRODUCTION SCHEME N0.1:

MANGO JUICE:
Natural Concentrated

Sorting o f  f r u i t 4 4

Washing 2,140 kg/hour 2 2

Inspection B elt 3 3
Crushing Unit 1 1

Screening/ s ie v in g 1 1

Pre-heater A 1

Evaporating unit - 2

Hot f i l l in g (s y r u p e r ) 2 2

Washing o f  Cans 2 2

Lids 2 1

Seaming 2 1

Spray co o lin g 1 -

Drying o f  Cans 1 1
A nticorosion  trea tin g 4 2

Labeling 4 2

Packing 6 3
P a lle tisa tio n 3 2

39 30

Foreman 2 2

41 32

Peeling and destoning o f
fr u it  (manually) 142 142

Total 183 174
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MANPOWER DEMAND; 

PRODUCTION SCHEME NO. 1a: 

TOMATO JUCE;

Sorting of fruit 
(Sorting belt)
Washing
Inspection belt
Shower
Crushing
Screening, sieving
Pre-heater unit
Evaporating unit
Hot filling(syruper)
Washing of Cans
Lids
Seaming
Spray cooling
Sterilization
Drying of Cans
Anticorosion treating
Labeling
Packing
Palletisation

Foreman

Natural Concentrated

8 8

4 4

4 4
1 1
1 1
1 1

1 1
mm *
2 2
2 2
2 1
2 1

1 -

- 1

1 1

4 2

4 2
6 3
3 2

47 39

2 2

Total 49 41
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MANPOWER DHtABDi 

PRODUCTION SCHEME N0.2; 

TOMATO KATCBUP IN BOTTLES:

oReduction of concentrated juice Brii 29
Evaporating unit
Ingredients preparation
Washing of Bottles
Pilling of Bottles
Sealing
.Sterilization
Drying of bottles
Labeling
Packing
Paletisation

Workers

22
2
2

2
2
2
1
1
2
3
2

Foreman

41
2

Total 43



00 -

PRODUCTION SCHEME N0.31 

LITCHI PULP IN SYRUP STERILIZED:
Workers

Sorting of fruit   6
Washing   4
Peeling and destoring   171
Washing   4
Sorting   4
Packing   14
Pilling with sugar syrup —  1
Deaeration —  1
Setting of lids —  1
Sealing   2
Piling into sterile craves —  2

MANPOWER DEMAND:

210
Chief ----- 1
Foreman ----- 2

Total : 213

Remark : From that 171 workers w ill bo imployod for normal 
peeling.
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PRODUCTION SCHEME N0.4:

FRUIT DESERT IN SYRUP STERILIZED;

Workers
Grading, sorting of fruit —— 2
Washing   2
Peeling of Papaya, Banana, Mango   38
¿¿icing   2
Sorting   6
Weighing latches, nilling   2
Washing tins - — 2
Filling cans with fruit —— 7
Filling with sugar syrup —  1
Deaeration — -  1
Snap of the lids —  1
Sealing —— 2
Piling into the sterile crates —  2

Workers   66

Foreman   2

MANPOWER DEMAND:

Total Manpower : 68
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PROBOCTIQH SCHEME H0.5:

MARGO PULP IK SIRUP STERILIZED:

Sorting of fruit 
Washing
Peeling and destoning
Slicing
Sorting
Pilling
Filling of sugar syrup 
Deaeration 
Snap of lids 
Sealing
piling into sterile crates

Workers

Foreman

MARPCHBR EEEAKD:

Workers:

6
4

89
2

4
7
1
1
1
2

2

119

2

Total : 121
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PRODUCTION SCHEME N0.6:

SLICED CUCUMBERS IN SOUR SH EET  BRINE;

Sorting of fruit 
Advance dipping 
Washing 
Cross cutting 
Washing of Cans 
Sorting
Pilling of spices 
Filling slices 
Pilling of brine 
Deaeration 
Snap of the lids 
Seaming
piling into sterilecrates

Workers
Foreman

MANPOWER DEMAND:

Workers;
4
2
2
2
2

4
2

12
1
1
1
2
2

37
2

Total 39
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MAKPOWER EBMAMD: 

PROPOCTIQN SCHEwg MD.7: 

BEADY MEAL "PILAF" ;

Feeling/dicing of carrots 
Peeling/dicing of onion 
Bleeding of peas 
Cooking rioe 
Weighing of latches 
Kiling of ingredients 
Pilling of Cans 
Setting of Lids 
Sealing
Piling into sterile crates

Foreman

Total Man-power

Workers:

20

2
1
2
1

2
8
1
2
2

41

2

43



-  85 -

MAUPOWBR РЗЩГО; 

PRODUCTION SC5EK5 НО.8: 

SUGAR STROP PREPARATION:

V-orkers;

Operator 
Assistant

—  2 workers
( trained).

1
1
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MANPOWER DEMAND:

PRODUCTION SCHEME N0.9: 

SOUR-SWEET BRINE PREPARATION;

Workers

Operator ----  1
Assistant “—  1

Total 2 trained 
workers
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MANPOWER m W iD : 

PRODUCTION SCHEME N0.10:

RECONDITIONING OP FLATTENED CANS:
Workers

R o llin g  machine operator —  
Seamer operator -----

3
3

Total —— 6



PRODUCTION SCHEME N0.11;
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MANPOWER DEMAND:

STERILIZATION OP PRODUCTS:
Trained workers

Retort operator ----- 1
A ssistant ----- 1

Tétai ----- 2 trained workers

Workers

Drying o f  Cans ----- 2

O ilin g  o f  Cans ----- 6

Total 8



PRODUCTION SCHEME HO.12: 

STORAGE OF READY PRODUCTS:
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MANPOWER DEMAND:

Woricers

Labeling —  4

Packing —  4
Packing in to  cardboard 
boxes —  6

P ilin g  on p a lle ts ----- 4

Storing in  p ile s ----- 2

Workers ----- 20

Foreman ----- 1

Total ----- 21



Pf .AK? ORGANISATION

ORGANISATIONAL SCHEME 
PRODUCTION CAPACITY. 
MAN POWER DEMAND.
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•taboaca&ayi-

Cooling
Plant

—»
«

«

u i i u a m x m x x w i R U  u u m a am -

{S e c r e ta ry . J > e r  s o n a i  g e c fr f e t g S y

J Chief o f  «___jA ssistang!
» Production* l_<__________ !

»■  ■ ■  m -m , ■ ■ i i -  * f
— <f Sorting I

I D eptt.___ i

-•Line Nò. 1 i Trans^___
j j t i c ì in e p  11. 1

-¡Line No. 2 i
J .

lEtapty Cans 
— Lltecondition-» .jmg ««j

.» Sweeping
« Crew *

11IJ

IC hief o f
»techn ic a l Dep t

{ C hief 
¡Economist

__ n a  e 'c^JilggS S ^-T
— ínicaár^Torkshop j

¡ Purchase o f  { 
! Fruit }

•iCarpentary
»Workshop

J »ContractiagT*
‘ ' J lep^ iT

T^a&sc-j^affTp*^ ; } Stock-Keeper o f  j 
”"*” r i Raw-material !

. jB~oi-l.gr-- R -affT^

rSralisforjLsar" 
"¡Jitarfcíoñ

_*_! Stock-keeper
t o f  packing

- f '  m aterial11----- -------------------
ri

.1 Sewage-Brant *”[

J Stock-keej 
{jof^Specrgs

rowtt.I
_ l

NOTICE: Marked p osts  axe supposed to  corporate  with 
Sugar K i l l ,  Raj shah i ,  namely:
Laboratory,
Water p la n t,
E lectro-m echanica l workshop,
Transpotation  Department,
Water P lan t,

B o ile r  P lant 
Transformer S tation , 
Sewage P lan t, 
C ontracting D eptt. 
S tock-keeper o f  Spares.

r  Sales D eptt! ¡I---------------- 1----------r

«Stock-keeper o f i  
»Heady Products l‘

Schedule«

r-
«

^ .1I
Accountant

Deptt.

} Wages
« S a laries  
1----------

In vo ices
Received^

j  In vo ices
! Issued 
J____________—

TrI»a

« Returnable 
’ ¡Packages Record

-j Charges Deptt.

u - - .

_ {"Ready Products 
lRecord Dentt.
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TABLE N0.

PRODUCTION CAPACITIES ABB MAH POWER DEHAW):

! CAPACITY/HOUR MANPOWER DEMAND
tion
Scheme
No.

t
{ Production Scheme
tt

{Pcs
¡Cans
.'Bottles

Tons
»1
¡Workers
»

t i
¡Fore}
¡-man', T0T1

1 Tomato Juice
Natural 3300 1 .5 47 2 49
Concentrated 696 0 .3 5 5 39 2 41

Mango Juice
Natural 3300 1 .5 181 2 183
Concentrated 696 0 .3 5 5 172 2 174

2 Tomato Katchup Bottles 1 ,2 54 0 .3 5 5 41 2 43

3 Litchi pulp in syrup 1 ,764 1 .5 210 3 213

4 Fruit Desert in syrup 1 ,764 1 .5 64 2 66

5 Mango pulp in syrup 1 ,4 64 1 .5 119 2 121

6 Sliees Cucumbers 1 ,1 49 1 .0 37 2 39

7 Ready Meal 588 0 .5 41 2 43

SUPPLEMENTARY SCHEMES».

8 Sugar syrup preparation

9 Sour Sweet Brine 
preparation

10 Reconditioning of 
flattened Cans

11 Sterilization Cans
Bottles 

Drying of Cans,oiling

Storage of ready 
roducts 
3300 +1764)

- 0 .9 2 — 2

- 0 .8 2 - 2

4 ,1 0 0 Cans 6 mm 6

3 ,3 0 0 1 .5
697 0 .3 5 5 2 - 2

8 mm 8

5 ,0 7 0 3 .0 20 1 2112



LAYOUT OF THE

PRODUCTION PLAKT
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Legend to  the layout o f  the production plant
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1. S orting 1x0< • -  open shed with 

1a àtrea f o r  s to r in g  o f  fresh  f r u i t

2 . Production lin es  N o.1, la(Katchup) and Line 
N o.11 with s te r i l la t io n  r e to r ts .

3 . Storage o f  ready products and packing m ateria l, 
Reconditioning o f  empty cans.

3a Ramp

4 . Cooling plant

5 . Storage o f  spares and techn ica l m aterial

6 . Storage o f  sugar and chemicals

7* Laboratory

8 Scale
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Production building along with store

is projected as a ferroconcrete ground floor monoblock. 
Weather conditions permit to errect the building as a 
lig it Height construction which inturn will favourably 
inf lienee on the errection costs.

Floors : Striked concrete with dilatation joints,
declinity approximately 1$ to catah drain.

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

Roofing: Monitor roof.

Ventilation : By Exhaustor’ 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 : Transits desks, or corrugated sheets.

Floor : Striked concrete with dilatation joints, 
declinity approximately

Drainge : All sewage water w ill be lined into the
sewage plant for treating.
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CONCLUSIONS!

In the in i t ia l  stage o f  th is  p r o je c t ,  a l l  production 
f e a s ib i l i t i e s  enabling maximum T itilisa tion  o f  the fr u its  
and vegetables growing in  and around Rajshahi has been 
chalked out. Hence, s p e c if ic  s tress  has been ¿riven on 
Mango, L itch i and Tomatoes -  which gro-.v in  abundance in 

th is  region .

I t  is  suggested that from Mango, îiango Juice (natural) and 
concentrated Mango Juice (65°  Bx) w il l  be produced. S im ilarly , 
from Tomato, Tomato Juice (n a tu ra l), Tomato puree (concentrated
i . e .  o f  29° Bx) and Tomato Katchup T i l l  be produced. Katchup w i l l  
be processed in  a branch l in e . To m ateria lise  th is  production, a 
combined production l in e  No. 1 with relevant production 

ca p a citie s  has been p ro jected .

Production l in e  No. 2 w ill  produce s

L itch i Pulp in  syrup s te r i l iz e d ,
Mango Pulp in  syrup s te r i l iz e d ,

F ru it desert (cubed f r u it  c o c t a i l )  in  syrup s te r i l iz e d ,
S liced  cucumbers, vegetable salads and other veg eta b les (d iced ), 
Further, th is  l in e  can be u t i l is e d  fo r  the production o f  some 
ready meals from r i c e ,  vegetable and other raw -m aterials.

The production lin e s  have been proj ected with maximum 
v e r s a t i l i t y  to minimise the production f lo o r  spree and costs  
fo r  machinery and equipment.

All products that w i l l  be produced in  th is  unit are supposed 
^••'to be f i l l e d  up in to cans except Tomato Katchup, that w ill  

be f i l l e d  up in to  b o tt le s .

The cans fo r  th is  purpose w ill  be procured from the new can 
making and t in  p r in tin g  plant o f  B3FIC in  Chittagong, e ith er 
by railway or by trucks in fla tten ed  form, to cut the trans
p ort costs  and storage space. In th is  p ro jected  plant cans 
w ill  be reconditioned  and made f i t  fox- f i l l in g #

/



25ie Cold Store can be rued as a store  fo r  ready products, 
a fte r  the com pletion o f  main production season.

The a v a ila b ility  o f  fru its  and vegetables in  the region  
enables to run the plant fo r  more than s ix  months. In future 
i f  Ready Meeds are a lso  produced in  th is  p ro jected  p lant, i t  
vrill be p oss ib le  to extend the production period  to nearly 
whole o f  the year, and that would be most desirab le  from the 

economic poin t o f  view.

Bie advantages o f  estab lish in g  th is  unit near Rajshahi Sugar 
M ills w il l  be fu rth er c le a r  a fte r  complete economical evalua
t io n  o f  th is  study.

To get a d e ta il information about the machinery and equipment 
fo r  th is  p lan t, w ell known producers a l l  over the world were 
contacted through le t t e r s .  R espective catalogues v /ill  se 
handed over in  a separate re p o rt . L ist o f  the producers con
tacted are 3hown in  the annexure N o.2.

I t  is  recommended tbnt p rior to the sta rtin g  o f  actual pro
duction in  the p ro jected  p la n t, tech n olog ica l tests  o f  a l l  
products accepted under production  programme should be 
performed separately . E sp ecia lly , the exact weight o f  the 
raw m aterials required fo r  the production o f a d e fin ite  
quantity o f  fin ish ed  product, production lo sses  which may 
ocour and the a n a ly tica l values o f  the fr u its  and vegetables 
should be thoroughly checked. The actual time required fo r  
proper s te r i l is a t io n  o f  the f r u i t s  and vegetables, keeping 
an eye over the physical p rop erties  o f  the raw-m aterials and 
the *K' fa c to r  (K illin g  fa c to r  f o r  m icro-organism) should he 
fixed  in advance.

In the next stage o f  p ro je c tio n  the f e a s ib i l i t y  o f  u t i l iz a 
tion  o f  the kernels from Mango stones (used in the u n it) should 
be considered. I t  may be mentioned here that the mango kernels 
contain about 13$ o f  vegetable o i l  that could be used in 
future fo r  tech n ica l purposes. I t  is  presumed that within one 
production season about 160 tons o f  mango kernels v /i l l  be
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a v a ila b le  and from which approximately 20,000 kg o f  vegetable 
o i l  cou ld  be extracted . I t  may be stated  here that there is  

an extraction  un it in  Chittagong.

Although certa in  steps o f  production w ill be performed 
manually, s t i l l  the p rojected  technology enables to maintain 

the export standard.

The w rittin g  work o f  th is  p r e - fe a s ib i l i t y  study was started 
on 28th September and fin ished  by 18th October, 1978*

J i r i  V. Skala 
ibod Industry S p ecea list 

to DHIDO



ANNEXES

No. 1

Q>y -lity  standard fo r  drinking water,

5he below mentioned values were taken from Czechoslovak Quality 
standard fo r  Drinking Water CSN 330611 from 27,3.1974 that 
correspond with that o f  WHO (World Health Organisation, approved 

in Geneva on 1963 and 1971)•

B a cte r io lo g ica l and B io lo g ica l demands:

1.  3he drinking water must not contain any pathogenic 
microorganism.

2. Coliforta Bacteria -  100 ml sample ox the drinking 
water must not contain any coliform  b a cte r ia .

3 . K esophil 3 a cter ia  -  One m i l i l ’ t-re srr.pl e o f  drinking 
water must not contain  more than 20 numbers o f  Mesophil 
B acteria .

4* M icroscopic P icture:

The drinking water must not contain any m icroscopic 
or  m acroscopic organism.

5. P sychroph ilic B acteria ;

One m i l i l i t r e  sample o f  drinking water may contain 
maximum 200 numbers o f  Psychrophilic B acteria .

6 . B iterococeusi One 100 m i l i l i t r e  sample o f  drinking 
water must not contain  any Snterococcus.

/
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The Chemical and physical demands:

Bie maximum quantity o f  elements and chem icals tnat are allow ed: —

1. Mercury : Maximum 0.001 mg/ L Hg

2. Selenium : Maximum 0.01 mg/L Se

3. Codmium : Maximum 0.01 mg/L Cd

4. Vanadium : Maximum 0.01 mg/L V

5. Chromium : Maxim in 0.05 mg/L Cr

6 . Arsenic : Maximum 0.05 mg/L As

7. S ilver  : Maximum 0.05 mg/L Ag
8 . Lead : Maximum 0.05 mg/L Pb

9. Copper : Maximum 0.05 mg/L Cu

10. Barium : Maximum 1.5 mg/L Ba

11. Cyanides : Maximum 0.01 mg/L CR"

12. Jfydrogen Sulphide : Max. 0.01 mg/L H2S
13. F lorides : Maximum 0.5 mg/L

14. Hienols : Maximum 0.05 mg/L

15. Crude o i l  and i t s d eriva tives  : Maximum 0.01 mg/L

16. O xidab ility  : MiiXilT.lEP. 3 mg/L °2

The colour and taste o f  drinking water:

The drinking' water must be odour colour and ta ste  le s s . 

Turbidity: Maximum 5 mg S102/1 L o f  drinking water.

H adioactiv ity  : Total a l fa  -  a c t iv ity  maximum 3 pCi/L 
Total Beta -  a c t iv ity  maximum 30 pCi/L



3 -

D isolved oxygen : min. 5G / saturation .
Chlorine (a c t iv e )  dr Inking water being treated  with ch lorine 

min. 0.05 mg/L, maximun 0 .3  mg/L clj>

Ammonia and i t s  ions : maximum 0 .5  mg/L NH4

Iron : maximum 0 .3  mg/L Pe 

Manganese s rnaximm 0.1 ng/L Jin.

Alnr.in'!um : on ly with drinking v/aters treated  by alucin iir 
s a lts ; maximum 0 .3  mg/L Л1

Zinc : maximum 5 mg/L Zn

Magnesium j maximun 125 mg/L kg

Hardness o f  drinking water:

2 .9  -  4 .3  mval/1, that is  8 -  12° German Degrees. 

pH : pH 6 - 8

Phosphates : maximum 1 mg/L P04

N itr ites  : maximum 0.1 mg/L KO2 

Chloridies : maxim ил 100 mg/L C1

Sulphates : maxinum 250 mg/L S04

Ib ta l d isso lved  substances maximum 1000 mg/L

/



LIST OF ADDRESSESS COMMUNICATED

ANNEXES
N  <. I

Name of the Office Date of
"  Communication

1. F.M.C. Corporation, 6.7.76 
Food Machinery International
Jan Jose, California,
U.S.A.

2. Fryma A.C. 6.7.76 
Rheinfelden, Switzerland,

3. Koruma -  Maschinenbau, 6 ,7«78
7844 Neuenburg/Baden,
Fischerjter. 13.
G.F.R.

4. Demac Duisdurg, 8,7*76
ATB. Benehiser -

Mass ertechnik Schriesheim 
German rederal Republic.

5. Tecatcr, Hogannaa, 11.7.78
S-263 01 P.0. 70
Svreeden.

6. Jajwu AG, Zurich, 11.7.78
Anemenens tras s e
Ch -  8047* Zurich.

7. Körnen Kuin, B.V.Noordscharwoude, 12.7.78 
Heiland.

Subлесt in brief

Piecessing Machines for 
Canning Industry.

-  d o  -

-  do -

/  do -

Kjeldhe Analysis System
I Macro, II Macro,
III Macro.

Evaporators, Heat Exchangers 
Sterilishing Units etc.

Fruit and Vegetable 
Processing Machines,

8. Lubeca Machinen U Anlagen GMBH 12.7.78 
P.0. Box 1229, Lubech,
German Federal Republic,

9. A.V.P. Company Ltd. 12.7.78
Manor Roual, Crawley,
Sussex RH 10 2 QB 
England.

10, Urschel Laboratories Inc, 12.7.78
Valparaiso, Indiana U.S.A.

Retorts LK ЗООЗ.

Evaporating Units.

Veg. and Fruit 
Processing Machines,

Contd. Page 2.
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11. Messrs Hannibal, Pumpenfabrik 11.7.78 
4, Dusselderf 1,
Farberstressel 84, G.F.R.

12. WLegand Karilsruhe GMBH- 11.7.78
Ettlingtna, Einsteinstr-9-15
G.F.R.

13. Usine De Wecker S,Ar.L. 12,7.78
Wecker, Luxemburg.

14. Breitner Abfüllanlagen K6, 15.7.78
7070 Schwa bischhall, Postfach
147, G.F.R.

15. Bucher -  Guyer Ltd. 15.7.78
Engineering Work
Niederweningen 2h,
Switzerland.

16. Heinrich Fring3, 14.7.78
0-5300 Bonn 1
Jagerstrasse 9,
German Federal Republic.

17. A. Herbert, 15.7.78
Braunschweig 33,
Hamburger STR 268,
G.F.R.

18. Gevetex, Textilglas GMBH, 11.7.78
4000 Dusselderf,
1, Grafenberger Allee 115,
G.F.R.

19. The Pfaudier Co. 11.7.78
Dept, Fp -  54,
Rochester, New Y*rk,U.S.A.

2r ,  K irchfeld GMBH, 20,7.73
Fcod Technology Section,
Konigsallee 17, 4, Düsseldorf 1,
G.F.R,

Transportation o f  F ish, 
Fruit Veg. e tc .

Informa tien  and Catalogue e t » .

Pressing Machines.

f i l l i n g  Machines fo r  
Ketchup.

Machines fo r  Fruit 
Juice E xtraction .

Fruit and Vegetable 
Processing Machines.

Fruit and Vegetable 
Processing Machines.

Inform ation and Catalogue 
Processing Machines.

Continual Processing of 
Fruit Juice from Mangoes

Veg. Oil Processing 
and Refining Units,




