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SUMMARY

A. Background

The present investigation of potato processing opportunities in India

is focused on Uttar Pradesh State, which is the most important potato

producing State in India. According to the Commodity Bulletin "Potato" -

published in March, 1983 by the National Agricultural Co-operative Mar-
keting Federation of India Ltd. (NAFED) Uttar Pradesh State alcne accoun-
t2d during the 1981 - 82 season for about 45.6% (4,900,000tons) of the
total potato production (10,075,000 tons) in India.

The Farukhabad District of Uttar Pradesh State accounted for approxi-
mately 2021 of the potato production in U.P. State or for the 1981 - 82
season about 920,000 tons. The Farukhabad district is thus the most im-
portant potato growing District in U.P. and the entire Indi:. The present
potato production in the Farukhabad District is estimated to be between

1 and 1,2 million tons anaually and that of the entire U.P. State to be
between 5 and 6 million tons annually. The total Indian potato produc-
tion has increased significantly since the 1981 - 82 season and is esti-
mated to be between 1130 and 130 million tons annuz'v or about 17 - 18
kg per capita. The actual net consumption per cap: 1 will be considerably
less considering the loss during handling and distribution. Allthough
potatoes are not considr.red one of the stable food items of India it is
still one of the most important vegetables consumed in India.

The Farukhabad District 'is considered an under developed rural area and
receives as such special attention by the Indian Government. Since the

climatic and soil conditions in the Farukhabad District are particula-

rely suitable for potato production and the farmers are very skilled in

this type of crop production the Indian Government has decid:d to focus

on sssisting this industry. It is thought this can best be done by hel-

ping to develop a potato based agro industry in the Farukhabad District

and thereby create an additional outlet for potatoes during periods where
there are surplus of potatoes on the market. It is thought this will improve
the presently low farm gate price for potatoes. There is at present a lack

ot a well formulated potato marketing policy by which, particularely du-
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ring the potato harvest periods, the grovers have no power to regula-
te the flow of potatoes entering the consumer marketand thus prevent
gluts with resulting low prices. Also the potatoes ehtering the market
appears poorly, if at all, graded and are not marketed in attractive

- net bags or like, but presented in bulk. h
At present Farukhabad District has a cold storage capacity of approxi-
mately 400,000tons thus leaving 600 to 700,000 tons uxthout. These 600 -
700,000 tons potatoes must be marketed during the 80 tq 100 days they
can be kept in non refrigerated storage without excess decay. The a1n
is thus to divert the proportion of these 600 to 700 thousand tons of
potatoes considered surplus into processing. Since this period consti-

. tutes approximately 90 days or one fourth of the yearthe actual pre-
sent surplus is thus one fourth of 1 - 1,2 million tons or 250 to 300

thousand tons.




B. Purpose ancd Scope

The purpcse of the project is to assist the Government of India in as-
sessing the opportunities to develop economically viable potato based
agro industry. The initial focus is on the Farukhabad District in the
Uttar Pradesh State because it has the most intensive potato producti-
on in India. Further wore the Farukhabad District is considered a under
developped rural area in need of further economic development.‘This Di-
strict has particularely favorable climatic and soil conditions for po-
tato production and farmers highly skilled in potato growing.

At present Farukhabad District and U.P. State as a whole lacks a firm,
well established potato marketing policy which has resulted in very poor
farm gate potato prices. It is felt, that establishment of a potato ba-
sed agro industry in the Farukhabad District, by creating an outlet for
surplus potatoes, will create a more stable and higher farm gate pota-
to price. It is furthermore thought this will stimulate the grovers to
improve their potato ptqduction through such measures as introduction
and/or propagition of more suitable potato varieties for table as well
as industrial uses and inproved methods of cultivation.-

There is need to introduce effective grading, packaging and marketing
methods for table potatoes for the consumer market. It is thought, that
a more presentable packaging of well graded potatoes in such as 1 - 5
kg net webb bags would create a increased volume potato market at in-
creased prices. Off grades from such a grading and marketing system
may serve as a chéaper source of raw material for basic potato proces-
sing such as the production of starch and ethyl slcohol. At present the
socalled culls, i.e. bruised and oddly shaped but otherwise sound of
flesh potatoes are marketed in the concumer market, which appears to
create an’ adverse consumer appreciation of table potatoes.

Allthough the Farukhabad District is chosen as the focal point for this

investigation and the primary area for establishment of a potato based

agro industry, it is planned to form s design pattern for India as s




vhole. An-initial potato processing plant will serve as a training
ground for potato processing technologies and producer of potato
products for marketing trials. It will also provide opportunities

to test out new varieties for their suitability for processing. It
might in this respect cooperate with the Central Potato Research In-
stitute in Shimla, which is developing numerable new potato varieties
better adapted to Indian climatic conditions than varieties formerly
imported from abroad.

The potato processing plant may also serve as a testing ground for

improved cold storage methology, of which there appears to be a need.




C. Conclusions

The present potato production situation in the Uttar Pradesh State
including the Farukhabad district suffers from a lack of a firm and
vell established potato marketing policy. It only possesses cold sto-
rage for 2 small proportion of its annual potato production of approx-
imately 4,6 million tons. The U.P. district Farukhabad which is the fo-
cal point for this investigation, has a cold storage capacity of 400,000
tons of potatoes out of an anpual potato production of 1,0 to 1,2 mil-
lion tons. This limited cold storage capacity gives rise to gluts of
potatoes on the market and particularely during the early part of the
potato season. Potatoes may be stored 80 - 100 days during this period
or up to about one fourth of the year.

It is estimaced, that the annual potato surplus is between 250,000 and
300,000 tons.

The potatoes are not properly graded and packed before shipped to the
consumer market but mostly marketed as a bulk item. It is estimated,
that the Farukhabad potatoes contain between 15 and 20 percent culls,
i.e. bruised, cut and 0dd shaped potatoesof otherwise sound fresh. 1§
properly graded this would yield a total of about 150,000 to 200,009
tons of potatoes suitable for processing into such products as potato
starch and ethyl alcohol which processes utilize the whole unpe=led
but cleaned potato. It would appear, that grading and packing of the
potatoes iIn suitable 1 to 5 kg mess bags would enhance their consumer
appeal and thus help to hold their price up. At present the potatoes
marketed are mainly of poor appearance. They are mainly marketed by tra-
ders, who buy the potatoes at the auction in Farukhabad, where the gro-
vers exhibit the potatoes in bulk for the potential buyers to inspect
them prior to bidding. It would also sppear advantageous to grade the
potatoes tc be stored in cold storage so as to save the high cost of
storage (which smounts to Rs.20 to 25 per Hk per season of about 5 to
6 months) of the inferior grade potatoes. For the Farukhabad discrict
slone with its annual potato production of 1 to 1,2 million tons the
130 to 200 :thoosand tons of potentiat-cull ‘potatdes thus-constitote

8 significant source of cheap raw material for sn alcohol or starch

production of significant size.




The better grade of the potatoes considered surplus potatoes may be
utilized into production of more refined products such as-whole-pataco
flour, potato chips, shoe string potatoes or frozen french fries.
To siphon off surpluses in the beginning of the potato season would
diminish marketing gluts and thus help keeping the price up and as-
suring the grower a more favorable farm gate price.
An integration of grading, packing gnd marketing of table potatoes
might be beneficial provided it could be properly managed and such
integrated ventures doe exist in some of the most advanced potato pro-
cessing countries such as U.S.A.. In Denmark potato processing has main-
ly been undertaken by grower cooperatives, but also the private sec-
tor such as the Danish Alcohol Factories, Inc. is producing alcohol,
variously flavored potato chips, shoe string potatoes and instant mas-
hed potatoes and has its own potato research center in Jutland.
During the expert's field trip to the Farukhabad district and meetings
vith numerable State and District officials and Farukhabad District growers
in depth information abcut the potato growing and marketing situation
was collected. The potato planting timeis between September and No-
vember and the harvesting seriod tetween November and Februéry The major
potato varieties grown are according to the Farukhabad District potato
development officer;
A. White Skinned (white fleshed)
1. Kufri Badshah
2. Kufri Bahal
B. Red Skinned
1. Kufri Salima
2. Kufri Sindhuri

Kufri Badshah is a recent introduction from the Central Potato Research

Institute in Shimla, India and possesses 8 very smooth appearance and
suitably large tuber sizes, well suited for processing into more refi-

ned potato products, where peeling is a must. The red skinned potatoes




are smaller, irregular sized vith deep eyes and thus not svitablefor

Frocessing vhere peeling and trimming is a must. They may, however,

be used for processihk into ethyl alcohol and starch, where peeling

and trimming is not called for.

Thus initially the less desirable potatoes can be used in the latter
processes until /and if more suitable industrial varieties are in:troduced.
The Farukhabad district potato growers have allready declared their
villingness to adopt to such varieties.

The present marketing system, the growers selling their potatoes through
the Farukhabad potato auction is also not used in procuring potatoes

for modern potato processing. Potato processors commonly contract directly
with the grovers and supply inputs such as seed potatoes and fercili-

zer on a credit scheme. They zlso commonly insist on a specific insect

and fungizide spray sched .:e. Introduction of such a radically diffe-

rent potato procurement system will take time, but in the meantime it

is possible to introduce a smaller scale multiproduct potato proces-

sing enterprise based on the existing rav materiasl supply situation

and at best purchasing the potatoes directly from the growers at ag-

greed prices,

Initially a product mix of potato starch, alcohol and potato chips
sppears beneficial. Swmaller trisl units for potato chips and frozen french
fries may be included. Farukhabad possesses an important essential oil
industry producing essential oils for use in perfume production where
potato ethyl alcohol is considered a highly beneficial solvent or car-
rier in perfume product sold in the consumer market. Potato alcohol

is considered purer than alcohols produced from for instance grain or
wolasses in the sense of being lover in undesirable impurities. There

is allready in Farukhabad a party with interest in establishment of
production of Vodka based on potato alcohol and aimed at the export
market.

Potato based starch and ethyl slcohol do have competition from maize




and mclasses based starch and ethyl alcohol production. By using
potato culls in these processes the price of the potatoes will be

very much lower than for graded potatoes and render the processing
more competitive. Potatoes contain 72-80 percent water, while maize
contain only approximately 10 percent water and thus is far cheaper

to transport in relationship to its drymatter than potatoes. It also
possesses a far more stable storage life. However, by locating the
potato processing plant centrally near the potato production sites

the cost of transportation can be kept down. When producing starch
from maize the process is different from that of using potatoes in

the sense, that the maize germ must be removed prior to extracting

the starch, vhich is a process in addition to that used in starch
production from potato.In the second step, maize must,like potatoes,
be finely ground and diluted with water prior to separating out the
starch by elaborate centrifugal procedures. Thus production of potato
starch is somevhat less complicated, starting out with the disintegra-
tion of the potato to free the starch grains from inside the cells.
Furthermore potato starch differs in its properties from that of mai-
ze starch and has been considered superior in certain uses such as
sizing of textile :-arms ana finishing of textile materials.

In the production of ethyl alcohol from potatoes and molasses the
processes are identical apart from theinitial steps of cookirg the
potatoes and treating the cooked potatoes with enzymes to convert the
starch to fermentable sugars. lThe ensuing fermentation and distilla-
tion steps are identical so one could theoretically operate a distille-
ry with different raw materials such as votatces, cassava, srains

and molasses,

The material left after disrillation is valuable as a feed ingredient,
since it is high in protein partly from the yeast used in the fermen-
tation process. As a matter of fact potatoes are considered an excellent

substrate for the production of various microorganisms used in industry.




As regards the actual properties of the potatoes grown in the Farukha-
bad District, there is only limited information available about this,
since potato processing activities likewise have been very limited.
Some information is available from the Central Potato Research Insti-
tute at Shimla and in the NAFED Commodity Bulletin, "Potato” of March,
1983. These sources give a wide range of solids percentages commonly
ranging between 22 and 25 percent for mature potatoes. Apparently
the solids content is determined by use of vacuum drying and not corre-
lated with specific gravity, which is wost common in the leading potato
processing countries such as U.S.A., Denmark, W. Germany and Holland.
It appears, that the growers in the Farukhabad District are apt to har-
vest the potatoes immature early in the season to get in on the more
lucrative early season potato market.
Considering 22 to 25 percent solids being a normal range 75 percent of
vhich normally may be considered starch, the starch content varies be-
tween 16.5 and 18.8 percent. In ethyl slcohol production from potatoes
each kg. starch equivalent about 0.65 liter ethyl alcohol. Thus one
ton of potatoes produces between 100 and 120 liter alcohol. The antici-
pated net starch production is about 80 percert of the gross starch
content or between 132 and 150 kg, Ton of potatoes.
As regards the location of a potato processing plant in the Farukhabad
area the following locations were given by U.P. Government officials
in orcder of preference;

1. Chebrawau, Tehsil

2. Fatehgash, Sadar

3. Kannauj

The expert has, however, not had the opportunity to visit these poten-

tial sites and reserves his opinion until and/if he has visited them.
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D. Recommendations

The recommendations presented here are aimed at establishing a sound
base for potato processing in Farukhabad District. This B2y serve as
the nucleus for establishment of further processing ventures in the
Farukhabad District and U.P. State as a whole. It wmay furtherngre
provide a pattern for nationwide potato processing ventures.

It is recommended initially to establish a Small Scale multiproduct
potato processing plant in the Farukhabad District of U.P. State for
processing of approximately 15.000 tons of potatoes per season. The

15,000 tens of potatses will be processed as follows:

Amount of
tons of potatoes Produst#®
a. Alcohol 7,500 750,000 liters
b. Potato Crips 2,500 T00 Tons
c. Starch 5,000 900 Tons

*Estimated yields per tor of potatces are based
on the solids percent of the potatoes.

The potato chip processing will operate 250 days a year, three shifts.
The main processing period is estimated as 100 days. This could be ex-
tended by using potatoes out of cold storage. Use of cold storsge is,
however ,not considered economically viable in the production of starch
and alcohol, since it will add too much extra cost to a low cost pro-
duct. Use of cold storage is more appropriate in the production of mo-
re refined products suct as whole potato flour, instant mashed potato,
potato chips, shoe string potatoes and frozen french fries. Year round
production is a must for products such as potato chips and shoe string
potatoes, since these products must be available in the market year round
to keep the brand name in the consumers’ mind.
A turnkey proposition for the entire plant is a must and the expert will
contact the appropriate machine companies in Western Europe to attain
this provided he is given sufficient time. This will include some trai-
ning of the personnel to run the plant in Farukhaba listrict.
It is also recommended to send the future manager and chief quality con-
troller for in plant training in a West European multiproduct potato

processing plant, which the expert also can arrange given time.
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The plant will serve as a training ground for potato processing tech-
nicians and provide potaco products for test marketing. It will also
have laboratory facilities for testing of new potato varieties for
their suitability for processing.

I _rthermore there is a need to establish more suitable potato cold sto-

rage technology and the processing plant would provide the setting for

this.
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IX PRESENT SITUATIOX
A Potato Production

Allthough in India rotatoes are not considered the mcst im-

vortant staple food, it is or- of the most imrortant vecetab-
les comsured and thus serves as a sucrolementary stavle food.
The Indian notato oroduction trend has teen increasings stea-
dily for many vears. From a 1950-51 vnroduction of 1.7 million
tons, it reached slightly more than 10 million tcns in 1931-
82. The nresent cver canita consumntion is about 12 ke ver an-
no.

Uttar Pradesh State ' : the most imrortant rotato rroduction
State in India. During the 1931-82 season it nroduced k,590
thousand tons out of a total Indian oroduction of 10,975,C00
tcns of motatoes or abouth6 rercent of the Indian nroduction.
The Farukhatad District, vhich according to the exrert's terms
of reference is his nrime concern, nroduces atout 25 percent
of the Uttar Pradesh State rotato rroduction or tetwveen ore
and 1.1 million tons annually.

As well acreage grown as yield rer hectare has increased

from 6.9 tons/ka in 1950-51 to 13 tons/ha in 1981-82., These
increases are caused *vy imoroved cultural practices, immro-
ved seed notatoes ard introduction of some new varieties
giving hirher yields and showins hizher solids content. The
Central Potato Pesearch Station near Simla in the Mountains
atout 350 lm. north esast of New Pelhi contributes to trese
imrrovements., The small size provers srowving less thran cne
hectare tc a few hectares each zakes it hard to effectively
reach the individual crower to assist them in adartinz new
and imrroved cultural rractices and ret new and imrroved ro-
tato varieties. Putlic meetings tetween srovers and srricul-
ture officials do, however, take rlace, where cultural rrac-
tices are taken uvn and discussed includine marketing asrects.
Tre rractice of nroducing industrial tvme rotatoes under firm
contract, like in Morthern Surone, for use in rotato rroces-
sing, does not exist in India. This is alrmost a must for mo-
dern rotato rrocessing in order to make it viatle and may te
screvhat difficult to introduce in India, allthough the srcwers
declares their willingness to enter such a system, rrovided
the economic return is satisfactorv.
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B Potato arketing and Price Structure

According to NAFED (Jational Arricultural Co-onerative Marketins
Federation of India Ltd., P and D Division) it is estimated, that
18 - 20 percent of the rotatoes are retaired by the growers for
seed and vnartly for sales locally. It is estimated, that 25 ner-
cent of the nroduction is wested et different staces of Tarke-
ting due to the rotatoes nerishable nature ard the often aé-
verse handline and storare conditions with verv hirh temreratu-
res the esreater rortion of the vear. Less than 0.5 rercent is
exnorted.

The marketins of votatoes almost exclusively takes rlace throurh
nrivate traders. In Farukhatad the rotatoes are brousht in tulk
to a putlic euction where they are auctiored away tc rrivate tra-
ders, wvho serve as middlemen tetween the growers and the retailers.
The crowers only realize a very small nart of the retail ctrice
and often less than the rroduction vrice. Some notatoes zre sto-
red in cold storsre for later marketing, but the oresent cold
storage caracity is only abtout 400,000 tons in the Farukhebed
district. Due to hick temmeratures rmost of the verr, rotatoes
can only te stored for a short tire witbout refrireration de-
rendinz on the location of the storare area. In shady ereas vo-
tatoes may still te stored a counle of months without refrige-
retion accordins to the asricultural officer in Farukhetad, i.
e. alter harvest and tefore the hottest neriod starts in March-
Arril. Trhus the rrowers are often times forced to flood the mar-
ket wvith resultine drastic drons in nrice. To make the oresent
situation vorse, the electric surrly in the Farukhabad District
is unreliable creatine numerable nover shorteres vith resulting
fluctuation in the cold storape termperature. This affects the
rotato quality adverselv and brines abcut nremature sproutine
of the notatoes. The cold storage orerators claim, it is too
exrensive to have full load coverage by back un electric rene-
rators. The nresent cost for cold storage is Rs.20-25/HK ver
storare season of atout 5 months. (H¥=FKecto Kilogram = 100 ke.)

The rrice ranpge for the notatoes at the Farukhabad auction va-

ries greatlv. For the 108L/85 geason the following ranre was

given:
Period Price/E¥ in PRs.
January - June 30 - 80

June - Sentemter 80 - 120
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It is thoustt, that establishment of a notato nrocessine ven-
ture in the Farukhatad District will helo tring atout a hirh-

er and more stable farm rate price for the ootatoes and tkus
secure a much needed higker income for the small scale srovers.
This is the ma‘'or backeround for the great interest in imrlemen-
ting an economically viatle notato rrocessine industrv in the
Farukhatad District.

Present rotato Processing

Verv little potato nrocessinz is taking vlace in India, includirng
the Farukhatad District, at nresent. There are a few votato chin
factories in the tig cit’es such as New Delhi and Borbay.

Some cottage tyvve notato dehydration is taking place in tke
Uttar Pradesh State.

It is only very recently the irterest in rotato processire has
cone to light, A mator reason for this lack of interest is the
very 1ov ver canita incore in India. This limits the market for
snack items including rotato chirs, shoe string votatoes, potato
ruffs and also for nrerared rroducts such as dried instant ro-
tato and frozen french fries. There is a need to save the scarce
income for more basic food oroducts.

Still there is a growing market for rotato chins in tre bigcer
cities and rot least in Yew Delhi with its more international
outlook.

The market notential for rotato products is not well known for
vhich reason, it is felt most nrudent to start wvith a smaller
scale nrocessine ard thus to test the market out tefore and/i’

exrandineg the rrocessing.
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Potential Potato Processine

It is recomrended to imnlement an interrated rotato processins
venture in the Farukkabtadl area intiallv comrrisine rroduction of
votato starch, alcohol and chins. Potato starck and alcokol is
recornended in oder to find a suitable outlet for the larre a-
mount o7 cull rotatoes, vhich in the Farukrabad aree is estics-
ted to comrrise atout 20 rercent of the cron or 250 to 300 thou-
sand tons ner rear. It anvears, it would be tenefirial initiallv
as the vpotatoes ere harvested and tefore thev are rlaced in ex-
rensive cold storare to teke out the culls throurh a reneral rsre-
dins of the rotatoes. The culls, vhich are rotatoes with minor
cuts and tlemishes but mostly sound of flesh will at this eerly
stare be healthier and thus give a a betier vield of finisted »ro-
duct (starck and alcohol). In the Farukha®ad Pistrict, hervestin~
takes nlace Yov.-Dec. vwhile rlantinc takes rlace fert,-Cet. on
tLe vlains of Uigar Pradesh State.

0Of rotato nroduéis, vhich derand hish auality, nleesant testine
end reasonatly Lish s25lid content rntatoes rotato chirs are che-
sen initiall. Amowr the reasons Zor chosins rotato chi» »roduc-
tion is, that is has allreadv found some market accertance in Tn-
dia and narticulsarelyv in the larrer cities and not least in Yew
Delki. Yith derendable well orranized rold storare and conditio-
ning facilities (conditionine serves to trine the reducire surars
created durinp the cold storare veriod down, so the chirs do not
core out verv dark brown) this activity can be carried out thrcurh-
out the vear, i.e. three shifts 250 davs a vear. This will make it
rossitle to rrovide year round emrloyment for rost of the vorkers
in the integrated ~otato rrocessins venture. Potato chir manufac-
ture can be carried out at different levels of sorhistication and
autoration. Fere it will he recormended to use a technolorv, that
emrlores the ortimum number of workers tut still meintains the
Ligkest desree of sanitation, i.e. the nroduct enters the racka-

res with minimum handline tr the workers.
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Starch Production from Potatoes

Starch is found in notatoes as intercellular granules. The con-

tent of starch in notatoes increases with maturity of the rotatoes
and varies between 12 and 18 vercent in mature ootatoes. In

northern Eurove the starch content in the tyve of (industrial)
rotatoes grown for starch oroduction averages to atcut 17 rercent.
Yanufacturing of notato starch is carried out ty 2leanine and crush-
ing the rotatoes followed by refining of the starch and drving it

to about 20 vercent moisture content.

Figure T and IT shows a rotato starch oroduction flow sheet and
illustrates a moderr. votato starch factory respectively. Present
ootato starch production is mainly carried out in modern facto-

ries usine continuous flow methods. A brief descriontion of modern
rotato starch nroduction methods follows.

The rotatoes are received in bulk by trucks or tractor trailers,
vhich are weighed in and out. Samnrles are taken of the ootatoes to
measure content of imnurities and starch, which forms the tasis

for calculation of how much to vay the grower. Usually the rotatoes
are dumved into cement lined irenches from where they are flumed
into the washer ty means of a ravid wvater flow in the narrow tottom of
the trench. This water is mainly recirculated to save on water con-
sumntion. A very imrortant rart of this initial oneration is to se-
narate out stones and other hard items, since these otherwise night
damage the crushing equirment. The clean rotatoes are then crushed
to a fine nulvo by various millinz nrocedures. The starch is then
serarated out by various centrifusal and sieve methods and bleached
ty means of sulnhor dioxide (502). The Sulvhor Dioxide may te made
ty the factoryv by controlled turning of sulrhor or it mey te nurchased
in steel tottles from & ranufacturer. The latter is now the. most
cowion in the Northern Furorean rotato starch nlants. The nurified
starch "milk” is finallv dewatered by rassing it over a continuous
rotating vacuum filter and finally into a drver which may te a nneumatic
hot air dryer with cvclones. Usually the starch is stored in txlk

It is sold either basred or in tulk according to the wish of the

buyer.




The puelv produced is ususlly vpasced through a continuous screw

press conveyor and feliver=d into a sil~ at 8 to 10 percent solids

content. The notatn srowers usually takes this back “or cettle

feed .

The fruit water from the pulning and cleaning onerations of the
potato starch is usually rassed out on leaching beds to disrose

of the highly poluting contents of the fruit vater without vcluting
streams or ground water. There are expensive ways of serarating out
proteins from the fruit water, but this will not be recomrended for
the initiel oversation of this potato processing plant, but may be ad-
ded later if needed. It must, hovever, be stressed that the fruit
wvater under no circumstances must be passed out into streams or rivers
since it will adversely affect the biological life in the water

through uvtake of oxygen and general polution of the water.

The tyve of potato starch plant recommended in this rerort

has the essential functions described above, but emphasis is gi-

ven to use of machinery vhich is less sensitive and easy to maintain and
renair. The process is such, that it can be stopped and restarted without
major loss of product and product quality. Also a major vortion

of the equivrment such as boiler, storage tanks and sheet metal

work can be done in India by Indians. It is, however felt, that

it is essential to estatlish this plant under s turn key contract,

i.e. the factory is gusranteed to function normally when instal.

led by the contractor. This involves that the contractor vrovides

an engineer for ebout one month to assist in the start-up of the

olant, the cost of which is incalculated in the contract.

A detailed descrintion of the recommended plant, its reouirements

and costs follows.
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Flant Caracity

In choosing the nlant cavacity consideration is given to
the fact, that India so far has had little exverience with
notato rrocessing as a whole a.d non with notato starch
vroduction usins modern methods. Thus it has teen decided
to pake the initial canacity of the notato starch nlent
rather small and use it as a treinine centre for votato
rrocessine teckniciars and manarerert aside from teine a
cormercial rlant. This nlant is also intended to te rart of
a nulti notato vroduct manufacturing vlant with initial
starch and alcohol nroduction tut nossitilities to extend
into the manufacture of other notato rroducts such es ro-
tato chins, frozen “rench fries, whole rotato flour, etc..
This will esllow time to more closelv investicate the merket
for such rroducts in order tetter to secure the econozic
feasi*ility of the venture. The armarent larre voluwrme of
culls suitable for sterch and ethyvl alcohol nroduction
vhich in the Farukhatad District alone is estimated to,be
between 15C and 200,000 tons rer season (arnroximatelw

15 to 20 rercent of the rourhlv one million ton rer arro
notato cron) makes these oroductions favorable nrovidine

an economic source of notatoes.

The recomrended rlant canacitr is 59 tons of raw rotatoes
ver day of 2 eirsht hour shifts or about 2 tons rer hcur
with an estimeted 100 day nrocessine seasorn or 5009 tons o°
rotatoes ner season. In Yorthern Zurove the averare vield
of starch is atout 147 which results in & vield of finished
starch containine 20 rercent roisture of atout 20 rercent.
Howvever, tased on inforration collected in India durineg the
exvert's mission in May/June/8€ it is estimated, the vield cf
finished rotato starch will te less and this vield is estimated
as 1€ vercent or 900 tons rer season. Allthourh work has
teen and is beins carried out to develon notato varieties
with hirher solids and starch content, ~roduction o” industri-
al rotatoes is not vet common in India, but the provers are

oren and interested in this to create new oitleis for rotatoes.
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In Denmark the notato starch rlants have a canacity »e-

tween 15 and L0 tons rer hour. The caracity of the recorm-
mended nlant cen readelv bte exranded as tie need mar cc-
cur as it has taken nlace st the Danish rlants throurh thre

vears.

Fauirment and Buildines

According to his terms of reference, the UNIDO exrert con-
sulted various foecd nrocessine rachinervy manufacturers to
obtain rrice estimates for the desired urocessing caracity
initially for oroduction of starch and ethyl alcohol ‘rom
votatoes. He has amone others obtained very detailed tech-
nical and cost estimates on ethrl alcoho’ and starch vro-
duction from rotatoes with caracities, which fall within

a reasonable initial size., This STAPCOSA turn-key rrorosal
Qill he vresented in the followine. The actual notato starch
plant lavout is shown in Firure IIT . The cost estirates

are vresented ty rrocessing sections indicated in Table 1.
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Table 1 Estimated Cost of a Turn-key Imstallstion
- of a Potato Starch Plant Processing 50 toas

~ of Potatoes %ra. Source; STARCCSA A/C
Braunschweip, West Germany, Oct. 30, lﬂo

Inst. Delivered Price,

location® Bu. Descriptios Material V. .Xg. f.0.b. Eemborg, DM Sw stion:
a1 1 Pwmp Te 250 23,000 = D.Merk
A2 1 \Vasher » $ 1000 33,100 Section Inst, Deliverered
' A3 1  Screv Conveyor ” 1.5 300 10,h00 - . Ex. f.o.b.Ramborg
AN 1 Stone Tryn - 5 1000 A2,000 .
AS 1 _Tery S5m - - 1500 17,000 : ?1:%"- fining ;‘;-; ;::0 125.500
Total Section A, Potsto Washi Sk ingehe: . -810 kAo, T00
8 ashing 33.5 5100 125,500 C Starch Milk
- B 1  Variadle Feed ” 2.2 M0 12,200 Refining. .2 9.250 561,700
B2 1l Potato mill L 15 1200 u‘:ooo D Starch Pilk
1  Spare Dram s Concentration 3.7 1.800 152,600
5000 Spare Mlades - E Starch Drying
. B.3 1  Pulp Sile Cement - - - and Sifting 26.8  8.510 &39,500
B, 1 Centrifuge SS 2.2 200 10,800 r :l:i, Addition - 0 8,930
B.5 1  Separator ss 7.5 560 77,800 G Pulr Fandling 1.1 300 12,00
B.6 1  Chute 0.5 > SS - 150 7,200 F. Miscellanecu: 25.620 795,300
B.7 1 Mono Pusp ss 3 160 13,500 Total -frercosa 202.2 _ 55.320 2.5L5,200 ™™
b8 1 Mooo Pump SS [} 110 13,300
, 3.9 1 Seerator . SS 7.5 S60 717,800
B,10 1 Chute 0.5 2~ SS - 150 7,200
B 11 1 Mooo Pwmp Ss 3 160 11,500 Zquirrent Purchased ic Indis
B,12 1 Mono Pump ss 13 1710 13,200
B.13 1  Separator ss 7.5 560 717,800 1 Steam Gemerator, 650,200Rs. 102,000
B,1b 1__Mono Pump s A 170 13,300 1 Stamé-by Diesel }l-Cenerstor,
Total Section B, Milling,and Rs.725,000 127, 000
Seperstion and purificatioo $9.9 5610 A9 700 Total Machinery and Equ oment Di:,765,200
ca 1 *SilesAgitator SS 1.5 830 22,600 o Ebary-Rotiey 100,000
c,2 1 Mono Pump  SS ¥ 170 13,300 T Freie aruibsbed 20,600
c .2 1 Separator Ss 30 k800 252,000 g 120,000
C, 1 ¥ono Pump ss 5 150 13,30 2 -
c.5 1 Sieve ss 0.5 170 2%.200 Processing ares h0x20=800-n
c.6 1 Mono Pump as 3 160 11.500 esch Ps.1600=Rs.1,280, 196,923
c.7 1  Momo ss A 170 13:”0 Storage are$15x25=1375 =
c.8 1 ®SiloeAgitator SS 1.5 k30 22,600 each Rs.1400=Rs.525,600 80,760
c,9 1  Mono Pump ss 5 170 13,300 Total Processina and Storape bldy. 277,692
c.lo 1 B0 Cyclomes SS 13:5 1500 93,600 Total Machinery, _ouimment,
c. 1 *sfloeagitator 55 1.5 k0 22,6% Ereight asd Buildines 3,162,892
c.12 1 Mono Pwrp SS 2.2 150 8.kno tasze (Installation Cost
€13 1 Sieve ss 0.5 170 25.20n Montare (lastalletion Costs)
a3 1 Kono Pump ss 3 160 1,500 1 Pngineer 3 man months esch 25
L e T ke e
':"';i: cation 7.2 9250 561,700 S local assistants 3 man moptine !
. each 25 work days (5x3x25¢375)
D,1 1  Vacwm Pilter SS 2.6 1500 137,500 esch Rs202375x20-Re7500 each Dm6.5 3.154
D,2 1 Con r 1] 1.1 300 15,100
—'“———YL——————W——IW Deily allowvance for expatriate
Total, Section D Filtering 3.7 1800 192, Engineer DM66 per day for 92 days 6,072
| 29§ 1  Debydrutor Ss 19.8 6000 32,500 i
z,2 1 Copveyor  S3 11 300 10,k00 i slbemiag o "
2.3 1 Sieve Ye 1.5 160 21,600 s.1000/veek=Rs12, 1.
z'h 1 Eevator " 1.1 600 1k 100 (ﬂflrukth-Delhi mkly)
E.S 1 Sile. 10 -3 " 2.2 900 51'800 Yood ¢ Lodging for above for
E.6 1 Corv;yor " 1'1 200 10"500 92 days each Rs500«Rs.b6,000 7,077
E.T 1  Scales " P 10,500 Air ticket, businees class,
E.8 1  Sevine Machine - 10 8200 Pannover-Prkt.-Nev Delki srveture L, 702
Starch Drving and Sifting 265 8510 %39,500 Total Montage Cost €5,321
;61 o 1 Waterpwmp - 0 8,900
Addition to the starch slusry
2 ¢ starch &1 Commissioning Cost
- G, 1 Convevor Pe 1.1 300 12,000
Pulp transport system in plant 1 Engineer one map month of 25
vork de s sach 12 hrs.,
"1 Suality Control Sett-up 500 103,70 cost per day D760 17,000
1,2 Pines and Fittings 3300 138.20. Daily sllovance for 31 days
. .3 Drains 720 25,900 each 2,0L€
RA K. and Lignt 10000 365,800 Yood+Lodring Yarukhadbed X1 days
ES Your.dations 5010  3€,000 each <500 15,000
E.h Tsolation Materials 2un0 17,300 Local Travel (b x Farukhebed
7 Srarenarts, 2 years 2500 108 k00 to Nev Delhi and return each
Viscellanvous 25920 195,300 Rs . 1000=Rs . 4000 €15
Total Commissioning Cost 3€,661
® The locetion here corresvonds to those on Pigure II7 Land and Site Developwent
S acres each Rs.ES,OO "Reb 1khs
or Rs.h00,000 at DME.5/Rs. 61,538
ite Development 2 laks ¢

Total Land ¢ Site Develo: t 2,307

Total Cost of Montare, Cormis-
sioning, Land and Site Develorment 198,089

e e ———
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Estirated !Manacement Reauirements

Allthourh listed under notato starch rroduction these
costs will be shared by all three rroduction denartments
(votato starch, alcohol and chins) eanuallv. This in order
to econonize on the ccmnarative exrensive manarement costs
and make better use of the rather scarce availability of
manasement talent.

Also transnort costs will te listed torether, with manare-
ment costs, since they are to a creat extent utilized in
connection with the cormon ranagement.

Estimated management and associated costs are listed in
Tarle2 . These and labor costs were collected by the exrert
during his mission to India durins June<Tuly, 169€. Fa-
rukhatad, the recorrended area for the nlant location is
a very rural area, so there will be a great need to have
own transrort availatle for the manarement nlus material
transnorts, for which reason it is included here. It is

listed on an annual cost tasis.

Estimated Labour Recuirements for Potato Starch Prcducticn

Estimated labour recuirements are listed in Tatle 3

Estimated Rawv “‘aterial and other Suroly Heeds.

In estimatines the cost of culi notatoes delivered to the nlant
it is consideresd, that cull notatoes renerally are conside-
red of far less value than praded, high quality table ro-
tatoes andceormonly are sold to rrocessing plants for rro-
ductionof such as alcokhol or starch in llorthern Furore

and U.S.A, for a minimal rrice, It is teneficial to remove
these cull rotatoes in a rreliminarv erading tefore rla-
cing the notatoes in cold storage to save the storage cost.
Other uses for this inferior erade of notatoes have teen

as feed for nirs by steaming them, but this is hardly a
very rromising outlet in India where the maloritv of the
norulation are vercetarians and rork is far from ronular.

Wormally rotatoes for nrocessing are delivered on a con-

tractual basis between the growers and the nrocessor at
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FIGURE 111 - POTATO STARCH PLANT LAYOUT
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an afreed vrice. Also the type of industrial votatoes
grown bty the grovers is agereed between the rrovers and
the vrocessor. This concert is nev to the Farukhatead
District notato srowers, but vhen cuestioned, they ex-
nressed interest in such arrancerents durins a meetine

of growvers, interested verties ard the exrert arrenced
durine his field trin to Farukhatad in July 103€.

Whether the notato starch shall te harndied in bulk, as

is the case in the Korthern votato sterch nroducing fac-
tories, is not cornletely clear yet. A storage tuildine

is provided, bu* tre initiaml volure of vroduct is not lar-
re ericurh to warrent the higrlv modern silo storare as

is shown in AovnendixI +II.It also necessitates bulk car-
riers, which the exvert is not sure, India can nrovide et
vresent. In the meantime the notato starch could be rack-
ed into nolvthene tars or kraft varer laminates with hizh
moisture barrier and tear resistance. Podent control must
te focused on in this connection.

It is considered that the surnly of sulnhor dioxide must
be surrlied by the rlant itself, since the surrly of oo,
(sulnhor dioxide =as in steel cylinders)may rot be avai:
lgtle or in case it is, it may te too exnensive. Eere it

is calculated, that 902 ic sunnlied by burnine suitekle gra-

de suirhor, vhich is nrovided for in machinerv cost calcu-

lation also.




Table 2 Futimated Mannmement and Office Otaff Conts, Hs.
fhifta Montha Mun Montha Cost nar Cost per

Category Numlbier per Day ner Year per Year Man Month Year
Manager 1 1 1? 12 3000 36,000
Assistant ‘
Manaprer 1 1 2 12 2000 2h ,000
Chief Accountant 1 1 12 12 1600 19,200
Asaistant " 2 1 12 24 1200 28,800
Clerks 2 1 12 oh 1000 2k, 000
Ouality Control,Chief ) 1 12 12 1600 10,200 ]

" " Assistant 1 3 12 36 1200 413,200
Chiefl Weigher 1 b 12 12 1000 12,000
Assistant " 1 1 12 12 800 0,600
Storape Controller 1 1 12 12 1000 12,000
Driver p 1 12 o) con 1,400
Messenrers 2 1 12 2l 600 1h,hin0 )
Watchmen 1 3 12 36 600 21,600 ~
Clcancrsa 2 1 12 2h 600 ahjhoo o

292,800 '

Transnrortation Coat; Annual Basis
2 Automobiles, each Ra.(0,000 120,000
1 Pick Up, Rs.40,000 e k0,000

Total Transportation 160,000

Total Manarement and Office Staff Costs Ra.h52.800 = DM, 60,662

% This total cost covers the coat for the three interrated potuto proceasing venturea




Catogor!

Foreman

Potato Receivine
¥Machine Onerators
Rarping

Ttorare Workers
Stokers

Sveeners

Sweeners

Table 3

- o ——

Fatimated Iahour Renu irements for Potato fitarch Producti n

fhifts Monthn Man Montha Cost ner Coat
Number ner Pay  per Year  per Year Man Month ner Year
1 3 12 36 1000 36,000
3 3 4 36 €00 21,600
h 3 l h 80n 38,ko00
o 3 N 36 (no. 21,600
3 3 h 30 €00 21,600
1 3 12 I fion 28,800
P 3 h o 600 14,400
2 3 12 36 6oo 21,600
Total Rs .20k ,000 = DM, 31,380

|
N
~
i
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A.6 Oreratine Costs
a.6.1 DP=v Materials
The rotatoes will te nrocured from the local, mostly

small scale srowers and for the notato starch nroduction
initially only cull rotatoes will be used. Cull rota-
toes are rotatoes of odd shave and vith various surerficial
bruices and cuts btut otherwvise healthy flesh. It is
estimated, that the rotatoes grovn in the Farukhabad
district contain arcroximately 207 culls vwkich at the
oresent notato rroduction of econroxinately one million
tons annually amount to roushly two hundred thousend
tons. It is senerally considered desirable to sort

the cull rotatces out after harvest and before the po-
toes enter storese to ursrade the potatoes and to sa-

ve the cost of storiax these enferior aualitv votatoes.
Cull votatoes are renerallv nrocessed into starch and/or
alcohol, since in these nroductisns the avrearance of
tke notatces does not matter as lorg as the Zlesh is rea-
sonably sound. This is rracticed in countries such as
U.S.A. and Penmark. The cull rotatoes only ccrmand

a modest nrice on the market and thre exrert is cvrovosing
a nrice of Ps.209/ton as reasonable for the grover as
vell as the rrocessor.

It is envisaced, that there throuch the oresent efZort
of introducine rnew rotato varieties rore suitatle for
nrrocessing graduallv will te such high vieldinz, hich
solids Totatoes available for rrocessing. It would te
desirable i the srovers entered into firm contracts
with the nrocessors, nrice as wvell as auantity wvise to
more securely establish notato nrocessing. The rroces-
sors often tires surrlv some of the growver inputs such
as seed notatoes, fertilizer and srraring materials on

& credit tasis to te naid throuh the rotato deliveries.
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Sulrhor is needed in the rrocess as sultnhor dioxide

to bleach thre starch and the erount and cost is accordirs
to informetion from the equirnent sunrlier.

Due to the initial small volume oroduction is is con-
sidered, that ;he factory initially must store and
market the finished votato starch in nolvthene bers

as indicated in Table 4 . The cost of these and their

size ras teen obtained from a vroducer of such waterials.

Fstinated Cost of Utilities

These are shown in Tatle 5. They are based on informa-
tion riven from the eauirment merufacturer sbtout ocuanti-
ties needed and the cost v-ices were collected hy the ex-
vert during kis visit to India Mey-June/1986.

It is recormended usirs coel rather than fuel oil tecause
coal are much cheaner rer BTHU in India than fuel oil.

Estimated Mansrement Costs

These are shown in Table 2. They are cslculated acccrdire %o
information collected by the exvert during his mission

to India Yav-June/198€,

Estirated Labour Costs

These are shown in Table 3. They are likewise calculated

according to information collected durings the exvert's
mission to India VMav-~-June/1936.

Estimated Prorertv and Inventorv Insurance

These are shown in Tatle €. The cost of this insurance is
according to the exnert's information from India

Suwmary of Estimated Annual Overation and Adninistration Costs

These costs are piven in Table 7.

Estimated Working Canital Recuirements

Estimated working cavital requirerents are calculated acenr-
ding to the exnert's vprevious exverience with various
nrojects doing nroljected nrofitability and cash flow cal-
culations. Table 9.

Estimated Sales Pevenue

This is shown in Tatle 8.
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Tadle & * Estimated Paw Miterial and other Seeds

Cull Potatoes, 5000 toas eeck Ps.200 - . 000,000

Sulphor 0.2 Xg/tom petatoes=l000 kg.

each DN.1.2 = D, 1,200 7,800

20,009 uolythens bags (600x1100 am, 150

ny thick).each 7s.2.80 $5.900

Total 2s.1,063,700 = D2.163,606

“able 5 Ustimated Cost of Utilities

Coal 300 toms “sch Ps.910 273,000
Rectricity A4 500 XV eoch Re.1.00 W8k 800
Total Rs.T57,800 = DN.116,585
Table 6 Estimated Provertv and Imvesmtory Insurence
Yalues
Reuivment 2,931,200
Buildings 217,690

% of Anmual 27,300

Packing Materials, 50F of Ammual 27,950
Pizished Product, 50% of Amawal (710,526D0) 355,263

Total 3,638,403
» Issurance, 0,125% b Sk

Table T of Zstimated Annual Overstiom
and Administratios Costs im DN..

Rev Katerials 163,646
Oeilicies
Coal s2,000
Dectricity ™,585
Pro-ertv and Irventory Issuraace b 509
mansgeaent 23,221
Labour n,¥0
Deoreciation
Buildings, 3% of 217,692 11,108
Equirment, 10% of 2,951,230 295,123
Maistezence of Zquirment, bS 118,09
Total w.763,661

Table 8 Estimated Sales Nevenue

900 Toms Starch, esch D.Kr. 3000

a.b. Pactory (Source Deaish Central

Sotato Starch Ormanization),

900 x 3000 = 2,700,000+ DKr.2,700,000/ 3.8 m.no.gg

Table @ Estimeted Workins Carital Reguirements

Payroll (105 of Annual Cost of 5b,601) 3.M60
Pav Vaterials (50% of Annual Cost) 81,823
Yinished Stock(50% of Annual Cost) 355,263
Utilicies (50% of Cost) 58,293

Total ° 500,830

It {s obvious, that it would de desirstle to onvrate this
nlast lonser tham the stioulsted 100 days of three shift.
It {5 possible that theers vill be supnrly of cull potatoes
for s longer period, vrovided notatoes taken out of cold
storsge are properly praded.
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Etnyl Alcohol Production from Potatoes

Production of ethvl alcohol (CZESOE) from votatoes essenti-
slly is done by methods verv much similar to those used ‘or
other starch containing vlent meteriels such as grains,
cassava and surar beets. It is a well estatlished industrv

and traditioral in Northern Furore. Fere ethvl alcokrol tave

a traditionsl use in production of alccholic beverares such

as vodka end snars containing L0 to 50 nercent aleckol tv
volume. The essential verts of the rrocess is to gelatinize
the starch ty cooking, brake the eelstinized starch down irnto
fermentable surars throurh enzvratic reactions and convert

the fermentable surars (mostly glucc-e) into ethyl alcohol,
distill the ehyi alcohol of? and nurify thre crude alcohol
tkrough further distillation to take out socalled "fusel oil”
i.e. non ethyl alcolol comronents. This is called "firne alco-
hol™ and contains abcut L nercent water. This can furtker te
dehydrated to produce socalled "absolute alcohol® or 100 ver-
cent ethyl alchol. Absclute alcohol is amons others suitatle

as a fuel in cars or an additive to unleaded sasoline to in-
crease the octane (making hieh test) and also serves as =n

anti knock ingredient in pasoline. With the increased polution
avareness elhyl alcohol as admix to unleaded gasolines nlays

an increasing imnortant role. Thus the processing technolory

is varied according to the end use of the ethyl alcohol. It
should be nointed out, thrat etkyl alcohol is ty no means orly
imvortent in tke alcoholic beverage industry tut is of the crea-
test imrortance in medicine and industry. es an antisentic, sol-
vent, fuel.etc.. The hasic flow sheet for ethyl alcohol nroduc-
tion from notatoes is shown in Figure IV.

The nresent industrial methods for ethyl alcohol nroduction
from starch containine nlant materials including notatoes vary
from more basic, batch tyne rrocesses to highly sorhisticated,
automated, continuous nrocesses. The canital investment increa-

ses preatly with the desree of sonhistication of the rrocess.

There is also great variation in the degree of refining of the
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Figzure IV Flov Sheet for Fthyl Alcohol
Production from Potatoes
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crude alcohol from the initial distillation process from

the yeast fermentation orocess. This will denend on the in-
terded end use of the ethyl alcohol.

The tyve of rrocess recommended in this renort is the tatch
rrocess, often referred to as the "Cerran Batch Process’™,
because it obtained wide use in Germany. The intended end
product is "fine alcohol”, highly vurified ethyl alcohol with
about b vpercent water, This type of process can readilry be
exranded for greater volume of rroduction and the tecknology
can also be uograded if desired. It is common for such rlants
to undergo gradual exnansion and sovhistificetion with increa-
sed familiarity with the brocess.

The advantacge of rroducing ethyl alcohol from votatoes is, that
secondary ouelitv, but otherwise sound notatoes, having odd sha-
ves and crecks, deer eves and irregular surface, are rerfectly
suitable, since it is only the starch content, which is of in-
terest and the whole rotato enters the rrocess. This is thus

an excellent outlet for cull notatoes from the initial, tefore
storagze and final grading oreration cull potatoes, which nor-
mally only cormands a verv small vrice. Removing the culls
before marketing and thus urgrading their anrearance will
usuallv tend to increase their market nrice and consurer ar-~
real.For Farckhabad and Uttar Pradesh State as a whole this
roses as & highly desirable nrocedure to introduce in a corcer-
ted rotato marketine effort. This could te ~ombined with mer-
ketinz of the rsraded rotatoes in small net or other btags such
as 1 kr., 2 ka, and 5 ke. net for the consumer market in the tir
cities,

On a lonser rance, one may introduce srowing of rarticularely
suited, hirh 3tarch content, industrial notatoes as used in
Northern Europe for notato starch and alunhol nroduction.

The ulteriorournose for introduction of potato nrocessing in
the Farukhatad distriet and Uttar Pradesh State as a whole is

to secure an‘outlet for the notatoes nroduced and thus an income

for the growers, who are in great need of increased cash income.
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B,1 Plant Caracity

The chosen nlant _avacitv is rather small, narely ‘or
the oroduction of about 2,500 liter of fine alcohol cer
eight hour shift. Jormally rotatces contain tetween 15
ard 20 nercent starch, when mature. Cne kg starch rields
atout 0.65 liter alcohol and considerine the rotataoes
erown in Uttar °rszdesh, Farukhatad district are not de-
velored snecifically for hirsh starch cocntent but for ea-
ting rotatoes it is estimated the starch centent will te
auite locw namelwv atout 16 tercent as is common for nor-
mal eatine notatoes (ccoking not takine votatces). Thus
it is estimated the vield of fine alcohol will te arnro-
ximately 1CO liter ner ton of rav potatoes. This means
apvroximately 25 tons rawv votatoes/8 hour or 75 tons ver
day of three shifts or for a 100 work day season T,5C0
touts. The type of vlant recommended can, however, utilize
other starch containing rlant materials such as grains
and could thus work throuchout the year or about 250
work days of three shifts, It can also reedily te exran-
ded if desired.
Furthermore it may serve as an cutlet for sound waste ro-
tato flesh from other notato orocessinz such as nroduction
of notato chivs, frozen french fries, whole rotato flour,
and instant dried votato, etc.. These prroductions can take
nlace throughout the vear, nrovided devendatle cold sto-
rage and conditionine stcrage is available. As a matter of
fact this alcohol rlant may be highly useful as an outlet
for fermentable vaste liquids from other potato rrocesses
vithin the comnlex. The solids left after the alcohol fer-
mentation and alcohol distillation is hishly valuable as
aninal feed and is as such a source of income for the al-
cohol plants.

FPigure V shows the nrorosed nlant layout.
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3.2 Ecuirment and Buildines

Accordins to his terms of reference the UIIDO extert con-
sulted various Zocod rrocessing machinerv manufactures ex-
verienced in rroduction of ethvl alcohol from rotatces and
other starch containing clant materials. He obtained tech-
nical and cost estimates from A/3 Al%a Lawval, Tcmba near
Stockhclm, Sveden and STAPCCSI; Braunschweig, W. Cermany.
While Alfa Laval is mainly workine with the continuous »ro-
cess, STAPCOSA rresented a conventional srmall scale, batch
tvoe(socalled "German Batch Process”) vrorosal, which the
exrert feels is verr accronriate for the situation delt with
in this recort. The overation of this tyrve of plant is

less critical than for a nlant usinz the continuous vrocess.
It is easy to exrand its canacity and streamline the vrocess
if desired. The recormended end oroduct is fine alcohol, con-
tainine b vercent water, tut it can te modified to produce
100 rercent atsolute alcohol suitable for addition to lead free ga-
soline fuel to increase the octane rating and act as an an-
ti knock agent, With the increased polutiom concern it is beco-
ming common vrractice to substitute the lead based anti knock
agent wvith absolute ethvl alcohol using atout 10 rercent by
volure.

The rrovosed plant can also utilize other starch containing
materials such as errain and cassava as a raw material for its
ethrl alcohol nroduction. It is “hus rossible to nrolong its
orocessing séason to all vear rrocessing and thus heln make
the rroject more nrofitable. Various Indian officials vointed
out, that there is a preference for using rotato tased ethvl’
alcohol as carrier for essential oils in the verfume industry
of which there is a sreat deal in the Farukhabad District of
Uttar Pradesh Province. They claim it contains less skin irri-
tants than ethvl alcohol tased on other rawv materials. There
is also a nlan to nroduce Vodka from the notatc based ethyl
alcotol for which it is claimed to be particularelv suitable.

The estimated cost of the nronosed turn-key olant is shown
in Table 10.
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Tndle 10 Estmated Cost for a Turn-kev Instasllation
of a Ethyl Alcohol Plant based on Potatoes
vith a Cavacity of about 75 Tons/2k Hrs.
producins sbout 7,500 Liters Fthvl Alcohol
per 2k Hours. (Source STARCOSA, Braunsrhveig)

Rum- Mate~ Inst. Delivered Price
Iter ter Decrintion rial Kv. f.o.b. Bembore, DV
3 1 1 Potato Vashing Section Fe 33.5 125,020
2 2 Pressure Cookers Fe - 136,000
3 1 Fermenter (156r3) vith
Coolinr (kO m“) + ari-
tator 8s 7.9 130,000
L 1 Mono-Pump 2-8 m,vari-
able sreed 8s 2.2 10,000
5 1l Still for production
of crude ethyl alcohol
consisting cf; 12k ,000
Mash Column ss
Condenser |s
Cooler 8s
Pipes, ete.. SS
6 1 Mono Pumn 3-6 m3,vari-
able speed Ss 2,8 8,000
T h Still for oroduction
of Fine Alcohol (100%
oure alcohol) consisting
of; k19,000
Column SS
Condenser §S
Cooler SS
Pives, etc. SS
8 1 Circulation pump ss 3.3 12,900
Control and testing
equipment, pipes 90,000
1 Steam Boiler, Rs.SOOsooo Fe 123,077
10 DpsT; SHoup, 20t i steam)
be mgde in India;
3 LO m” tanks each
Rs260,000=Rs .780,000 Fe 120,000
R l Yeast containsr wvith
agitator, k m” Rs ss
227,500. 2.2 35,000
. 1 12 m” tank with L
denartments, Rs.260,000 Fe 40,000
fut Total 51.5 1,373,077
Freight Hemborg - Bombay 50,00u°
Freight Fomtay - Parukbebad 10,000
Montace and Commissioning 66,000
1-“59,077
10 percent Contingenses 149,900
Total Tquirment 2 1,618,985
Ruildiner. 30 x 35 = 1,050 m
each Rs.1,600 = Rs.1,680.000 DM.-~258 462
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B,3 Estimated Manacement Pequirements

B.b4

B.5

The three notatc nrocessing orerations are under cormon
management and the cost is divided evenly among them and

shown in Table 2.

Estimated Labour Reaquirements are shown in Tatle 11 _Alco-

hol oroduction is not very labour intensive, but it needs
skilled nersonnel to ozerate the equirment and rot least
the distilling eguioment, vhich is cuite sensitive. Also
the fermentation vrocesses must be otserved cl.oselr to

obtain the ovtimum yield of alcohol.

Estimated Paw Material and other Need-~

Tablel2 shows the estimated raw materiai and other needs.
The amount of cull rotatoes needed is calculated from their
estimated starca content of 16 percent and assuming, as is
common, that 1 ke starch produces about 0.65 liter ethrl al-
cohol or roughly 100 liter rer ton of notatoes.

The amcunt of enzyme solution used is based on information
from STARCOSA in Braunschweig and JOVO near Conenhagen, Den-
mark,

In calculating amount of yeast to rurchase it is assumed,
the vlant will be able to nroduce most of its needs from

the initial ourchased veast and only occasionally will need
nev supnlies to assure the yeast "milk" remains reasonatly
nure without foreign infection. The plans provide for a

a vessel to grow the yeast in,

There will te a need of rurchasing cleaning agents and this

has not been estimated here, but will not be a very costly

item.
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B.6 Overatines Costs
B.6.1 Paw Vaterials

The notato nrocurement will te undertaken the sane
way, as it is done for the starch rroduction usine
rostly or exclusively cuul rotatoes. It can ratural-
ly also take in resular survlus rctatoes, if there
should te a need to find outlet for surnlus rotato-
es. It could also use otker starch containins mate-
rials such as sreins and cassawva if thev chould be
evailable at a sufficiently low price. Tt will te =
rreat advantase to have the alchol vlant overatine
vear round.

Enzvme solutions must %e rrocured fromr outside India
and the ones mentioned in this rerort are nrocured
fron Denrark from liOYO Industries, near Coverhasen.
It would also he vossitle to use malt made from sorou-
ted Barley, tut this is more involved than usineg the
ready made enzyme solutions end the enzymes in malt
are also said to be more sensitive to rrocessine con-
ditions, i.e. temnerature and oH (acidity). There is,
however, a very Ligh, 120 rercent duty on these enzyvre
solutions, which does render them guite exrensive.
Yeeast is manufactured in India and is readilv avai-
lable.

There may te A need to use sulrhoric acid in small
amounts to adiust the acidity (r¥). Also various ty-
res of cleanin~ arents will be needed. Accordins to
the rachine manufacturer, the cost of these materials

will only be verv small ard thev have thus not teen

listed in the trble showines estimated cost of rew ma-

terials., Table 12,
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Tatlel?2 Fstimeted Pawv aterials and other Xeeds

nre
Cull Fotatoes, 7,500 tons each %s.200 = Ps.1,500.2600 ?3‘.729
Fnzvre Solutions assumine 1,207 tcns sterch/anno
A*C=0.87 L/ton sterch=0.87 x 1200=1,0Lkk L,
DKr.€66/L c.i.”. Ferukhabad=1,0kkx6€= D¥r_€8,00k
Termamyl 0.3€ ke/ton starch=0.¥xk2:kC=k32 kg
c.i.f. Parukhetad D¥r.52/¥>.=52xk32= D¥r.22 LEL

Sub Total CZr.21,3¢3
+ 1225 imrort dutv " 100 €L2
Totel DKr.201,019 52,007
Veast “Take-Un,six tons/enno each I*7.1,316 7,505
Totel nee 281,561
Tatle 13 Fstirated Cost of Utilities
Coal 900 tons each Ps.010=Ps.310,0C) 12€,000
Electricity 123,60C each Ps.l/“w=Ps.123,6C0 19,815
Total _ 1k5,21%
Table 1L Cstimated@ Prorerts end Tnvertorv Insurarce
Prorerty Values
Pauirment 1,513,600
Buildines 253,L£2
Coal, 10% of annual 12,600
Finished product, 507 of annual 283 ,L62
Tnz-re Solutions, 507 of annuel 2€,LL5
Total 2,099,572
Insurance, 0.125 percent = 2,624
Tatle 15 Summary of Estimated Annual Creration
and Admirnistrestion Costs in DM.
Pav Materials 201,561
Utilities
Coal 12€,0¢0
Flectricity 19,0195
Management 23,221
Labour 25,52k
Insurance 2,624
Derreciation
Euildines, L% of 258, k€2 10,338
E'.n_uinment. 10% of 1s6l‘8’965 16!‘ ’899
Vaintenance of Enuirment, L% €5,959

Total DM.729,101
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Estizated Cost of Iilities

These are shown in Table 13. They are based on in-
for=ation ziven bty the eauirment manufacturer. This
vrocess does require a considerable argunt of fuel
nost of vhich is srent in tke distillation rroces-
ses. Also larre nuantizies of water is needed anéd not

3 vater at

least for cooling. It is estirmated 250 m
20°C is needed rer 8 kour shift. It is not anticira-
ted, there will te any vroblem rrovidine this amount
of water, rrotably frow» own bore hole. The FarukWetad
area has several rivers with the Ganges river teines
the larsest. The cost of water n»umn(s) is considered

covered under the 10 rercent continseneies.

Estimated Manazement Costs

These are shown in table 2, Cne third of this cost

is attributed to the alcolhol nroduction unit.

Estimated Latcur Cost

is is shown in Table 11. To onerate a distillery

is not very labour intensive as shown in this table.

Estimated Prorerty and Inventorv Insurance

Trese are shown in Table 14L.

Sumary of FPstimated Annual Oneration and Adnministration Cost

These are shown in Table 1S for 100 days of vlant

oreration.

Estimated Working Canital Pesuire=ents

These are shown in Table 17
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B.6.3 Estimated Sales Fevenues ( Tatle 1€)

In estimating sales revenues it is keot in mird,

that there is a rarticular desire to vroduce al-
corol from notatoes, tecause it is felt it is tet-
ter suitestle in tre cverfume industrv and in nrro-
duction of vodka for exvort. The a.b. factory rri-

ce for industrial alcohol vas given as Rs.hk.€5/L. Tn
this revort the vrice for fine alcohol (highly re-
fired)is estimated as Ps.5.00/L e.b. factorv.

It is, hovever, artarent, that this rroducticn cen-
not te economically viable onlv overatineg 100 deys
ver vear, tut should overate close to a comnlie-

te wvorking year. The 100 days were su-pested, tecause
it vould not be reauired to onerate a cold storace

in confunction with the alcohol and starch rroduc-
tion, since the notatoes can be kent without thir

for this reriod after harvest in Hov.-Dec.. Additio-
nal culls can hovever be nrocured from the cold sto-
races as thev take out tatle rotatoes and grade them
nrior to marketing. There is a rreat need to imvro-
ve the gredines of the table notatoes and takirs out
cull rotetoes could be mart of this scheme. Also the
rotato chir oreration, which will be veer round, will
»roduce some culls durine the srading of tre raw ro-
tatoes.

An additional income from the aleokol nroduction is
the sale of the mash residue from the distillines cre-
retion.It is estimated, that 1C vercent of the solids
oririnally in the rotatoes will end un in the mesh,
which will be relatively drv (arrroxirately 30 rercent
vater). It is hiphly suitable as animal feed and is
estimated to have a value, that is half that of tarley
vhich at nresent sells for about US$1Ln/Ton.

In some larser ethvl alcohol factories also the carton
dioxide gas from the fermentation is cleaned and sold
bottled under pressure for such as dry ice rroduction,

but this nlant described here is cornsidered too small

for this.




Table 16 Estimated Sales Pevenues for 100 Days of Plant Oreration

750,000 liter Tine Zthyl Alcohol each E!s.in.
750,000 x 5 = Ps.3,750,000 : [Y¥.576,923

Distilled ash eaual to 10¥ of 7,500 tons
Patetoes = 750 tons Dry Matter = Mash with
307 Water = 750 x 100 = 1,071 Tons each
T0
D#.140 (=half the current orice of Barley=
Dr.280/Ton) = 1,071 x 10 = 1k9 9LO Dr.1ka ako

Total D T2€ ,E€3

Table 17 Estimated Workines Cavnital Pequirements

Payroll (10% of Annual Cost of 48,7LS) £™.2L,373
Pav Materials (50% of annual Cost of 201,561) " 1ks5,781
Tinished Stock (507 0% Annual Cost of 726,863 " 3€3,k32
Utilities (50% o2 Annual Cost of 145.015) " 72,508

Total DM.€06 ,004
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B.T Overatine Costs Coeratine 200 Davs ver vear

Due to the the unconfortable little difference tetveen sales
revenue end estimated annusl cperation costs, it is felt es-
sential to orerate the ethanol vlant at least 200 days rer
vear. The estimated labour cost for year round overation is
shown in Table (the latour force will bhe kert vear round 2ll-
thoush the calculations are cnly for 200 vlant wvorking days,
btecause there vill be reriods of clean-uv and vlant treak dowr:,
vhich will rrolons the reriod of overation. Other costs sre
sierly doutled. Table 18 shows summer: of estimated annuel ore-

ration costs.

Tatle 18 Fstirated Annual Oreration
end Adrinistretion Costs in DM.

Rav Materials 593,12k
Utilities 200,00
Insurance 3,72¢C
Management 23,221
Latour sk,2T7
Denreciation
Buildines, L~ 10,338
Equirment, 107 153,3F0
Mainterarce of Fauirment 6n,5Lk
Total 0r,1,186 €14
5.3 Estirated Sales Pevenue for 279 Dav Flant Greration

An estirated sales revenue for 200 days is taken from
Tatle 16 ty multirlvine with 2 end is DM.1,k53,726.

It must, however, be rointed out, that losses do take

nlace in rrocessins as well as in sales.
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Potata Chir Production

Potato Chins have rained World wide consumer acceptance and in
varticular in U.S.A., vhich is nrotably the first country to
introduce laree scale cormercial roteto chiv production. As a mat-
ter of fact, it has a srecial institute for this industrial ac-
tivity, called "The American Potato Chir Institute”, Cincinnati,
Chio.

The concenrt to oroduce notato chins rrobatly oririnated in Fran-
ce, vhere it gained nonularity amons the werlthy as a rourmet

food item in the 19'th Centurv.

Fesentiallv, rotato chio nroduction is simrle, namely cleanine,
neeling, slicine and fryine the thin slices in oil or fat, This
can be done virtually by any house wife in an ordinarv kitchen
with very simnle tools. However, the ricture does chanee drama-
tically when rroducins to rresent dav consumer market, whrere a
uniformly light coloured, hieh ocuality, crisop votato chir is
demanded. This has created the need for develomment of nerti-
cularly suitable hirsh solids content, smooth surface, lisht
skinned high vielding potatoes with good flavour characteristics.
}odern potato breeding includines cenetic enrineerins methods ma-
kes this rossible and is beines practiced at many rotato research
stations throurhout the VWorld. Also cultivation, handline, storare
and processing conditions must be well controlled. To secure vear
round sunrly of notatoes, they must be stored in cold storare and
before nrocessing into rotato chins te conditioned for a few weeks
at room temnera‘ure {18 - 20°C) to metabolize avay the reducins
surars develoned durins the cold storare. Ctherwise the votato
chins will develor a verv dark brown colour, when finished fried,
vhich does not meet with consumer accentance. Some recentlv intro-
duced rotato varieties develon less reducine surars durine cold sto-
rare than other varieties. Also the ouality of the frying oil is
very important, i.e. it must be hirlyv resistent to veak down in-
to free fatty acids and turning rancid during storase o: i-~ nrack-~
ed rotato chins, Addition of anti oxidants does helvp delaving the
derradation of the oil or fat. Vegetable oils, such as soyv tean

or maize oil is commonly used. Salt and flavour ingredients must

bte uniform hirh ouality and evenly snrinkled onto the chirs.
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C.1 Plant Caracity

Tor the initial croduction of notato chins only a small

scale nlant is recormended. This line will have cormon
management with the two other oroduction lines, the ethanos
and starch line. It is recormended initially to trocess

2,500 tons potatoes per vear of 250 working days of three
eight hour shifts. A yield of 29 to 30 nercent of zotato
chivns containing 30 vercent oil or fat is cormon. Thus at

28 vercent yield the annual oroduction of votato chics is

700 tons. It is a must, that only high quality, well gra-
ded, iight coloured, smooth skinned votatoes of a rleasant
flavour is used. Otherwise the vield of finisked fried ro-
tato chirs will be far smaller. Also oil or fat atsorttion
increases with lower dry matter content, which is undesirab-
le in view of the zeneral fear of intake of large amounts

of oil or fat due their hriek calorie content.The veelirg

loss from smooth skinned ootatces is also far less than for
votatoes with deen eyes. For suitable potatoes the veeling
loss using abrasive veeling by such as carborundum coated
rollers is between 5 and 10 cercent .ly, since it is not
necessary to reel the notatces very deenly. Small svecs of
lizht coloured skin is hardly visible on the roughly one mil-
limeter thick rotato chio. The newly introduced Kufri Bad-
shah rotato variety from Shimla ancvears to be suitable for
rotato chin rroduction vhen nrorerly graded.

The marketing asrects were looked into by the exrert, as much
as his short term innut nermitted. He visited various market pnla-
ces in Jew Delhi and had lensthy discussions with Yinistry
of Industry officials in New Delhi. Fe also discussed the ro-
tato snack marketing nrosrects with officials in the State
reverrnment of Uttar °radesh. He was eiven 2 rotato nrolect
study by the Consultancy Cell, Decartment of Food, New Delhi
the data of which forms rart of his assessment and calculatiors
given in this nart of his revort. Ye still feels, that it is
necessary to establish a distritution contact for instance in

‘lev Delhi 20 secure an efficient and fast marketine of the ro-
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tato chivs, vhich in the hot and humid Indian climate

have a relati;ely short shelf life, since elevated tem-
verature, hirh humidy conditions are mdverse to hiesh

fat content nroducts. It should also be rointed out,

that it is necessarvy to use packing materials with

sood humidity &nd mir penetration resistance. Polv vro-
vvlene, as recommended in this revort is suitable, tut
laminetes with alumiruwm foil for lerrser institution size
nackares are 2ven tetter, but very costly. Also the master
cartens in which to transport the nacked chins from the fac-
tory to the market must have hish moisture resistance and
be tear resistant also,because the chivs are very frerile
and their consumer accentance decreases if they are rar-
keted broken into small reaces. The veckasces must te marked
with date of manufacture in order to have effective nua-
lity control. The exnert did contact a major srecialty food
nroducer and marketer durineg his Mav/June, 1986 India mis-
sion and discussed distribution of srecialty foods such as
snack foods, but the rlanned meeting did unfortunatelv not
take nlace Cue to the manarement beeing on leave durine the

very hot season.

Equirment and Puildings

There are numerable manufacturers of notato chin production
lines also on a turn key tusis. Since this nroduction is not
cormon vlace in Tndia, it will te necessary to imrort such

a rroduction line, which can Le done on short notice and mipkht
be combined with rrocurement and turn-key installation of the
notato starch and ethanol oroduction plants. The estimated
cost is listed in Tatle 20.

Fieure VI shows a notato chin production flow sheet
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Takle 20 Pstimated Cost for a Turn-ker Installation
of a “otato Chin Production ard Packing Line
vith a Caracitv of ten Tons of Paw Potatoes
rer Day of three eicht Eour Shifts croducing
2.8 Tons of Pctato Chions rer Cay or 770 Tons
ver Year of two hundred and fiftv work Davs

1 Potato Chio and Packing Line Dm. 700,200
Freight W. Eurore - Bombey 50,200
Sombay - Farukhatad 10,010
1 Steam 3oiler, Indian make,
Ps. 300,000 L€, 150
Sub Total, Machinery £, 36€,150
Contincencies, 10% 80,F15
Total Machinery DM.386,760
Processine Buildings, 200 m2,
each Rs.1k00 = Rs.230,000 D, 43,977
Cold Storage £8C0 m“ esach
2s5.2000 = Rs.1,€00,000 " 246,154
Total Buildinas DM.289,231
Teble 22 Pstimated Paw Yaterial and other Yeeds®*

Craded Potatoes, 2,500 Tons each Fs.7590 =Rs.1,575,000
Salt, 3% of 700 Tons=21 Tons each Ps.6000

= 21 x 6000 = 126,00 Bs. 126,000
Vecetable 0il = 30% of 700C toms =

210Tons rlus 20% Waste = 252 Tons,

each Ps.5 700 ) Rs.1,260,000
Packing ‘'aterisls

Solyrrorvliene Bars nracking 100 er,

net = 7,700,200 including 10% waste

= U bags ver meter of 1k.5 cm wide

tube = 1,925,000 meter at Rs.l,5C0

rer 1000 meter = ®s.1,500 x 1,025 rg.2,8487,5C0
Cardtoard Zoxes (about LEx33x25 cm)

each for 5 kg net = 140,200 each Rs.T

= 140,000 x 7 Ps. 080,000

Total Ps. 7,128,500 = D}M.1,00€,690

# The rrice of packing materials and vecetable oil varies greatly with
ouantity purchased and for racking materials also with the tyme of orint
and the colour of the nrinted material. Also the orice of salt derends
on the nurity and srade. Aside from salt, one may also use other flavour

materials to enhance the taste.
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FIGURE VI POTATO CRTE PPODUCTION FLOY STELT

Potato YWesher
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Cradine Belt
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Deer Fat
Frver

Potato Chin
0il Nrain Chain

falt and Flavour
Arrlicator
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Table 7} Pstimated Labour Requirements for Potato Chip Production

Shifts Monthsa Man Months Cost per Cost
Category Numher per Day per Year per Year Man Month per Year
Foreman 1 3 12 36 1,000 36,000
Totato Receiver 2 3 12 T2 600 43,200
Potato Graders h 3 12 1hh 600 36,400
Eauipment Operators 2 3 12 12 800 57,600
Packing 6 3 12 216 Goo 129,600
Storare 2 3 12 T2 600 43,200
Sweepers 2 3 12 T2 600 43,200
Total Labour Rs.439,200
DM.67,570
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C.,3 Estimeced Yanarement Reauirements

c.k

C.5

c.6

The three notato rrocessing operations are under cor—on
manarement. and the cost is divided evenly amons them and

shown in Table 2.

Estimated Labour Peauirements

These are listed in Tatle 21

Estimated Paw “aterial ar3 other Yeeds

Tabtle 22 shows theestimated rawv material and other needs.
For this vrocess only high grade rotatoes are used. The

cost of these materials fluctuate greatly accordine to
market conditions and amounts of material vurchased. Cerd toarad
boxes very in nrice accordine to above and accordins to

the tyve of print used. The same avnlies to the nlatic used
for bags for the notato chips. The vrice for vegetatle oil
for fryine is renerally much cheaver, when burchased tv

tre ton in tank cars than when nurchesed in drums or s=aller
containers. Prices are usually arrreed on throurh nesotia-
tions accordins to reneral rrcduce rrices listed orn ma'or

international markets.

Orera*ine Costs

C.€.1 Pav “aterials

Trese are shown in Tatle 22

C.€.2 Fstimated Cost “or Utilities

Trhese are shown in Table 23

C.6.3 FEstimated Cost for arace-~ent

This cost is shown in Table 2. Cne third of this

cost is attrituted to the rotato chir rlant.
C.6.L FEstimated Labour Cost

This cost is listed in Table2l

C.€.5 Estimated Prorerty and Inventory Insurance

This cost is shown in Table 24
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C.6.6 Swurrary of Fstinated Anrual Orerstion and Adninistration Cost

These are shown in Table 25

C.6.7. Estimated Jorkine Canital Peruirsrments

These are showvn in Table 27

C.6.8 Fstirmated Sales Pewvenues

In estiratineg the sales revenues the a.b. factory =sti-
rated -rice ver 100 gr. net rotato chin bLaez racked

in cartons containine 50 tars each. It will te necessary
to exnlorea xanner in vhick to distribute the ootato
chirs, which rossibly might te done throush nrivate

food vroduct distrituters, mostly in the lareger citi-

es such as llew Delhi, Bomtay, etc.. Actually the chins aight
be marketed in different. sizes for different outlets

such as larger sizes ‘or the institution trade and smeller
for the retail rarket. 100 eram net is a very vonular

size in ¥Yestern Furote includins Austria. Fere also a

250 gram net bag is commonly marketed in the suver
markets. There will be a need to feel ones wav with

this and take a little closer look at the oreseat mar-

ket tefore firming un on decisions on wkat tvme and

size ta7s to use. The Indian oftentimes very hot and
humid climate is adverse to the shelf life of vroducts

such as nctato chivs with their high fat content!
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Table 23 Estirated Cost of Utilities

Coal, 40O Tons each Ps.010 = Ps.236k,000 D, 5€,0C0

Electricity, 50 KW/hour = 300,000 ver year

each Rs.1.00 = Ps.300,000 " LE€,15L
* Total D.1n2,15k

Tetle 21 Fstimated Prorertv and Irventorv Tnsurerce

Prorerty Velues

Eaui rment me E8F T€0
Buildings ) " 289,211
Inventorv

Coal, 10% of Annual 5.fnn
Peckine “aterials, 507 of Annual of D¥.505,000 " 207.5C0

Finished Product, 577 of anrual with an ab
factory nrice of Ps.3.00 ner 100 sram
Net Potato Chivs Bas (Rs.21,000,000 = DM.3,230,7€9)

= D*.1,€15,385 1,615,325
Total M. 3,00k LG5
Insurance, 0.125% Dv.3.868

Table 25 Surrarr of Fstimated Annual Crerstion
and Adrinistration Cos:s in D.M.

Waw Materials 1,006 ,€00
Utilities
Coal 56,000
Flectricity L6 ,15L
Pronertry and Inventorvy Insurance 3,368
Managerent 31,3R0
Labour €7,570
Derreciation
Buildines, L% of I".289,231 11,560
Eguirment, 10% of £56,769 32,677
Maintenance, LS " " 35,471
. Total DM.1,L37,379

Table 26 Estimated Tales . venue

7,000,000 100 eram net notato chin bass

each Rs.3.00 = Rs,21,000,000 = DM, 3,230,769 3,230,760
Sales losses throurh snoilare and breakase,
20% of above €LE,154

Ket Sales Revenue DM. 2,584,615
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Table 27 Estimated Working Canital Peasuirements
Pavroll (10% of Annual Cost of 98,950) 9,805
Pav Materials (505 of Annual) 548, 3ksS
Finished Stock (5C% of Annual) 1,615,385
Utilities (50% of Cost) 51,077

Total . 2,22k 702
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APPENDIX I BULK POTATO STAPCH STOPRAGE
FOR  50CC to 7000 TOIS CAPACITY




APPENDIX IT BULK POTATO STARCH STORAGE

FOR 7000 TCIS CAPACITY AJD UP






