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 FOREWORD

_ This brochure is one of a series of reports resultlng from :
‘overseas technical inquiries on factory or commerclal estab-r‘
lishments, operation, management, and englneerlng “The ~
report is designed to provide only a general plcture of the
factors that must be considered in establishing and operatlng
a factory of this type. In most cases, plans for actual.
- installations will require. cxpert engineering and flnanclal
~advice 1n order to meet Speclflc local condltlons.

Mention of the name of any firm, product, or process in
this report is not to be considered a recommendation or an
endorsement by the International Cooperation Admlnlstratlon,
~ but merely a cltatlon that is typical in 1ts field.

,Industrlal reports prepared for ICA under speclal contract

are customarily reviewed and edited before publication.
 This report, however, like other technical inquiry replles,
has not been reviewed; it is the sole respon31b111ty oi tne
firm that prepared the report. :

This brochure was prepared in September 1957 by the Wbll :
Management Englneerlng Company, Chicago, Illinois. = .
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' For further information and a551stance, contact should be

- made with the local Productivity Center, Industrial Instltute, S

Serv1clo, or Unlted States Operatlons MlSSlon.
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LR of c1v111zat1on when the aacients discovered they could satlsfy the
, ’:fynatural chemical reqmrements of the human body for carbohydrates

'plants, trees, herbs, fru1ts and other forms of vegeta.tlon.'

o jpopular us e,

o per capita consumptxon of candy in- ‘the United States alone dunng 1956

fj:i‘lbs. reqmred 1, 434 pla.nts employmg 66 800 persons. i

. CANDY AND CONFECTIONERY

 CANDY ORIGIN AND USAGE

Canches and confectmnenes probably had then: ongm at the begmnmg

~ or sugars ‘through the use of honey or saps of certain legummous 7

‘ wf’W1th the evolutlon and progress of manlund certa1n plant hfe was ‘
: V, cultxva.ted and developed to produce sugars and syrups. Along with
~u,f,such development ca.nd1es a.nd confectzons undoubtedly came 1nto o
5 *ffg:Today they compnse a maJor mdustry in most parts of the world. 'I‘he »
 was approximately 17,4 lbs. Total annual output of amost 3, 000, 000, 000

: “\VﬂArnong the more thon 30 food processxng mdustnes in the Umted States, ‘ . _
L f'the candy 1ndustry ranks sixth in employees and payroll and nmth in the R

*Wholesa.le va.lue of products.

- ff'vandy and coniecnonery manuiacturers ‘are generally dnnded into two

o hard, fxlled, covered and not covered candy) are produced in aubstant:.al

' THE CANDY INDUSTRY

o groups, (1) manufacturers, mcludmg wholesalers, and (2) retailers, .
The manufacturer-wholesalers are the mass producers of the ca.ndyr in-
fdustry whose Joods (sohd or chocolate covered bars and various Io.nds o£

plants which, to a large degree, are mechamzed. Theu goods are usually,\‘
sold to Jobbers, chain stores, brokers, etc, , , , o




- The manufacturer retaulers compose the smaller segment of the :
o ,‘mdustry. They produce mostly boxed chocolate, coated cream candies,
_better grades of hard candy, etc. Theu- plants are medium or small ‘
_ in siz¢ and are sometzmes known as “candy kitchens, '* and they sell

~ their pz:’oducnon direct to the consumer in their own stores.. Mechaniza-
,';‘~;t10n of productlon departments in such plants is, of course, “much lass
' ,pronounceu. e : : :

Itis suggested that any pro;ected candy plant begm on a modest scale.

.  This not only reduces the financial risks involved in starting a new

_candy enterprise, but also enables the potential operator and his staff
- to gain essential expenence rega.rdmg local tastes. markets and chma.t:.c
'.mﬂuences. : ,

'fThis report dea.ls w1th a modified £6rm of manufacturer retailer, that is,
a small firm producmg, with a minimum of mechanization, eh:.eﬂy e

B ;medlum-pnced coated and packaged candy to be sold in its own store.

It also makes a line of mexpens1ve hard candy and distributes it wholef ‘
_ sale through other sales outlets and agents, Gradual expansion would
i .start from here. TR , :

. REQUISITES OF SUCCESSFUL CONFECTIONERY MANUFAGTURING

: 'The success of a con.fectmnery business depends to a large extent upon
the operator!s ability to produce, at a profit, candy which meets his
customer's particular taste and at the same time fits his pocketbook.

" This requires from the potential operator:
1‘, ?Knowlyed‘ge about the market he expects to serve;

2 Information and statistics on raw matenal prices and fluctua-
tions and their influence on the finished candy product. (This
is important when 50-70% of most candy sales prices must pay
for the mgred:ents. )

3. Kﬁowledge as to the investment required for production facilities
~ and operations for a2 modest enterprise of the scope assumed;

4, Candy recxpes suitable for the market from the point of view of
customer sales 2nd effect of chmate on raw matenal and ‘
f.uushed candy. :



5. Knowledge about the actions of ingredients and the changes
which occur in them while they go through the cooking prb—
cess, the sequence in which they are added to the batch
being cooked, and reactions in finished canay,

6. Knowledge of different methods of castmg, formmg and
coating candy;

’ 7. Information about economy and techniques of dﬁferent packmg, o
boxing, and distribution raethods. ol ‘

In this report, the abovementioned areas can be covered in only a general
way., It is recommended that the prospective investor obtain technical
* data on candy manufacture from the sources named in the b1bhography at
‘the end of this report, ‘

The prospective investor is cautioned to obtain the services of a reputable
firm of consulting management engineers who would prepare a complete
analysis of administrative, operative and financial problems as they re-
‘late to specific localities and conditions before the candy manufactunng
enterpnse is begun.

| PR]NCiPAL‘ RAW MATERIALS AND THEIR CHARACTERISTICS

Suga.r

Ordinarily, candy makers use sugar produced from sugar cane or beets,
but some, mostly in the United States and Canada, use maple sugar to
impart a special flavor to certain candies.

The candy plant operator should ¥now the uses of the followmg dxfferent :
kinds of granulated sugars.

- Medium -~ for tray sanding, bonbon coating, fonda.nt, clear
hard candies, crystal syrup. :

Fine -- for sugar cream mints, fountain syrups, sanding on
slabs, for coconut candy, etc.

Baker -- is added to %offies or butter crunch after coolnng so.
' that the graining process will start, It is used ‘hy ~
many for making jelly beans a.nd other aaft pan goods.

Powdered -~ icings, dustmg of can.dy.




o been cooled.

~ Special attentzon is reqmred when using yellow and brown sugars, since |

‘they easily become hard when the moisture evaporates. _ Yellow and brown

. sugars should be: mssolved in hot water before adding dry white sugar to
~ avoid the presence of undxssolved crystals even after the candy batch has Gl

 Molasses

There are three preferred eiasses‘ of molasses in the candy maus'try in

~ the United States, (1) Louisiana choice, (2) reboﬂed Lomsxana cho:.ce, and :
{3) Louisiana prime molasses, s - * :

The populanty, as a candy mgredmnt, of molasses or 1ts blends vanes
accordmg ‘to loca.l tastes or local ..onfecncnery sellmg pnces. o :

: Corn Syrup (Gh‘;cose)

' Corn syrup has a marked effect on the mgred1ent cost of candy made w1th
this sweetemng agent. Its effect in retarding the. gra1nmg e/x sugar is also

_pronounced. The softness of cream candies, for example, is governed by

: the amount of corn syrup used. Too much of it produces tough creams. :

, Those hard cand1es wh1ch are made mth l.ow coolqng temperatures shonld
contain more corn syrup, though the percentage must be carefully watched
to prevent stlckmg. o

It is mterestmg to note, part).cularly from an mgred1ent cost point of view,
~ that larger percentages of corn syrup can be used in vacuum cooked hard
candy, since while cooking at low temperatures, much moisture is removed
by vacuum. However, vacuum equipment should be acqmre& only when the
enterprxse is firmly established. :

Corn Sugar (Dextros e)

~ Corn sugar generaliy is used to a greater extent by manufacmrer-wholesalers

~ than by manufacturer-retailers, It replaces a part of the sugar in nougats,
starch jellies, and chewy candies. Candy made with a combination of the ,

‘sweetening agents rnentxoneé s0 far, especially if corn . sugar. is mcluded, w:.ll
flow more easily, ~ i

' in\fertase

Invertase, which is made from yeast, converts sugar mto mvert sugar, In- .
‘vert sugar is an inverting agent which increases the syrup density in. candy,
It should not be above 1650 F, when added to batches, since excess heat re-
duces its effect, For the same reason, :.t shonld not be m direct contact

; ‘mth the kettle. :
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~ Invertase actually supplements the work of invert sugar by softening
- creams after they are chocolate coated or by increasing syrup density
~in creams, The chocolate coated creams “surrounding dipped fruit will
become hqu1d quicker when invertase is added to the fondant, Since
‘cast fruit usually contains more fondant than dipped fruit, the amount of
invertase must be proportioned accordingly to assure soft cordial cream
fruits, The same care must be taken when the mo:.sture contents of fnuts
; vary; {High moxsture -- less mvertase)

One o:E the 1mportant benef1ts in the use of mvertase is that creams may

 be produced weeks before they are needed for sale. This permits. better -
‘ »fntihzatmn of the equipment, ‘and the can&y wﬂl be fully softened in ap- e
. proxzmately two weeks i

o Invert ‘Sngar

Sugar which ha.s been treated with acid or mverta.se is called invert sugar. S
It is thus changed from a dry to a moist sugar. When maxxmum sweetness L
is. requn'ed, invert sugar replaces corn sy'rup‘ : : |
o Apart from its functxon as a moxstenmg a.gen.t, mvert sugar, when cooked
‘in a batch of candy, is used also to control 1\nversion of the sugar in tlus
 batch, It helps to retard fermentat1on in chocolate coa.ted creams, es-
' pec1a.]ly when used with mvertase. :

: Invert suga.r has many of the same quahtxe's of mvertase. Thus, when com-
~ bined with sugar, it inverts the fondant of dzpped fruit most speedily. When :
added to creams after they are cooked, mvert sugar retains moisture o
(espema]ly important for hand-rolled creams) without inverting sugar as
~ mouch as if it were cooked in the candy ba.tch. ‘This also aids in making the
. crea.m softer. , e S <, :

‘Since ha.rd candy is probably the first candy to be prodnced in a new plant,

- it is interesting tc note that hard candy made from sugar and invert sugar
has a2 ‘higher gloss, is more tender and spms easier than hard candy made |

w.lth sugar and corn syrnp. : ,

Cornstarch o

Powdered starch is used as an aid in moldrng ca.ndy. Molding starch con-
tai.ning a small percentage of oil gives a2 more firm impressionthan the = =
‘standard and usually very dry starch, Hmever, dry starch is suffzc:.ent L
' for dustmg trays, tables and candies, BN e Wil

, ,‘For coohng purposes, cornstarch comes in various jellmg strengths and ol
‘forms. Depending upon the recipes used, the plant operator must order the |
roper grade from hu suppliers, ' i
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H‘oney

| Very bnef mentxon must be made of thm 1mportant sweetener, When
“cooled in a batch with sugar, honey will invert some of the sugar and .

slow down crystalh..atzon. Honey is used io high-priced nougats where S
.the honey ﬂ.avor is desired by the d;scr:.m:ﬁatmg eandy eater,

'Aczdk

Vanous aclds used in candy are mentioned throughout this report. o
> However, a special short paragraph should be reserved for this candy in-
. gredient if only to indicate the importance of knowing how to mix a candy
 batch and what chemical reactions are to be watched for. It may mean
‘ proﬁt or’ loss to the candy plant operator. g SR

As the reader will have noted in the preceding paragraphs, acid helps to &
' control .anersron in sugar and starch. A later paragraph indicates how i
acids also bring out and fortrfy the true frmt flavor in ca.nd1es ‘where fru:.t ey

ﬂavors are used. : = :

C:.tnc aczd. -5 made from lemon, limes and oranges; also made synthetl.cally.
It helps to reduce consistency of starch jellies and also to clear the batch, .

It is used in hard, cream and jelly candy to bring out fruit flavor, espec1a11y
- citrus, It is important to use the proper quantity at all times.

Cream of tartar - generally made fr‘mng’rape juice. It is‘widely used to :
control crystallization of sugar in bard candies and fondant, It is undoubtedly ‘
the most popular mvertxng agent in the mdustry today. :

“ ‘I'artarxc ,, aczd - usedalmosthke citric ac:.jd but, becauee of its strength, =
in smaller quantities, It is used as a flavor fortifier in those candies calling’
for berry flavor, , : : : e ;

Phosphoric acid - even stronger than citric acid but less tart, w]nch makes
‘11:5 use more desirable w:.th pectm Jelhes. : :

Acetic acid - used in fondants to control crystalhzat:.on of sugar. However,
invert sugar, being a more uniform control factor, has nearly replaced G
the use of this acid, :

; Chocolate

o It is assnmed thatthe potent:.al candy plant operator, for whom thls report‘ .
is mtended,'will purchase refined checolate, since processmg of the cocoa
°bean requires considerable cap1tal investment, much expenence and a
very anbstantxal daﬂy production to be econonucal.
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o ’;‘,Jbody. They are made of hydrogenated oil resultmg in a creamy texture.

A term used by chocolate makers requires special mention, since it ex-
plains important points about the texture of chocolate as well as gloss and =
shelf life of candies. The term is "temper." It refers to the condition of, b
chocolate coating which has been cooled to below 92° F., while bemg h
ag1ta.ted until the cocoa butter fats have crystalhzed

In practu:al terms this means that cocoa blitter is made up of fat partxclesf:‘ B

of varying melting points. These crystallized i1.actions of fat are called
'*seed" by candy makers. When cocoa butter temperature drops to below ok
92° F., crystals form and act as seed v on which other fat fra.ct:.ons : Al
 crystallize. These may develop three to four crystal formations, though =
: only one formation wil” insure good shelf'life and gloss for a coated ‘ca‘ii&y.; o

Thxs one formatmn is assured by slow coohmg of the chocola.te and con-
tinued agitation, Thus, the seeds are evenly distributed throughout the g
coating, giving a good finigh, At least 85% of the fats must be crystalhzed S
in the dipping or cooling process if the candy is to be of acceptable quality.
 The 15% fat remaining will crystallize in 24 hours, if the candy is properly

: stored (68°F or less). ‘

Dairy Butter

’ While other fate and oils are used in candy manufacturing, dairy butter
~ has genera.l use, because of its delicate flavor, in such candies as nut
bnttles and cream centers. '

‘Some recipes call for sa.lted buiter, others for]sweet butter. ‘

j The candy maker should watch butter for ra.ncuhty whmh develops due to
oxidation. If large quantities of ‘butter are used, an anti-oxidant should be

.~ added to the butter, and the butter should be cooked with the batch. Other-
wise, the candy will lose its shelf life after two weeks, To be extra safe
against rancidity, it is suggested the batch, with the butter mcluded, be L
cooked up to at least 250°F., then reduced with water to a lower temperature, o
and finished at the reqmred temperature. o :

Fats and Oils

Referred to here are vegetable fats and oils rangxng £rom the. high meltzng
point types of hard butter to liquid corn oil. The low melting oils and fats
‘are used mostly for roastmg nuts, Hard butter is used in caramel., nougat,
and chewy candy. Between the hard butter and the low melting natural oils
(for instance coconut oil) there are the sc-called plastic butters with a. soft

‘(melting from 96-110°F,). Plastic butter has many uses, such as in 1cu1gs, i

 in low priced creams to replace dairy butter, in chocolate paste combmed
~ with soft butter, in soft candy when fat but not dairy butter favor is needed,
~ andin toffees and bnttles to replace part of the dan'y butter.
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“Extra good mixing and cooking to a low temperature are important where““ ar

; vegetable oils and fats are used in a batch, This will Pprevent graining

when' spreading the mix on the cold slab (when too hct, vegetable batter
and chocolate butter in chocolate pastes will separate upon rapzd coohng). e

s Ant1-0mdants “

Candy contammg fats becomes ranc;d due to ondatxon of the fats. The
oxidation in animal fats is ‘quicker and stronger than in vegetable fat, L
‘Among anti-oxidants added to counteract rancidity are oat flour, brewer‘s fa
yeast, glycerin and lecithin, Most of these can be added when flavor is
‘added to the batch, Lecithin retards rancidity, since it aids emulsifica-
tmn of fat a:nd the mmsture in the batch, thus preventmg separatxon of fats.,

Lec1th1n

‘Lec1th1n requires special mention, smce, bes:.des bemg an antl-oxxmam;, i

it has additional qualities and functions, It improves candy's tenderness

 and gloss, as it aids even distriution of the fats, To some degree it o
prevents the growth of mold, which may form between the center and coat-

ing of uncooked candy when it is made of fresh dairy cream and chocolate. e

- Since mold forms on most surfaces and near aczds, leca.tlnn emulaxﬁes the :
meisture in the center with fats in the croamed chocolate {containing natural

- acids), Hence, less moisture can leave the center, retarding the danger of
mold formation between the center and the coating, Lecithin acts as chocn-g .
late coat thinner in plaoe of cocoa butter but only up to a certain ratxo.. e

Compames producing ant1-ox1dant chemzcals to retard ranmchty, as well as 3'
producers of lecithin, can supply detailed information as to the proper use
of anti-oxidants in the candy factory.

Mﬁk Products r

The impc: tam:e of milk products in candy makmg varies wu:h the type of
candy made. In the production of fudge and caramel, for instance, milk =
products play an important part, Texture and shelf life are determined by* f
‘the quantity of milk products added and the manner in which they are
cooked. The cooking action itself varies with the type of milk product chosen
for the candy, While steam coohng is generally more satwfactory t’han ‘
apen—frre coolung the latter is used with good results. ' e

The addltmn of stabxhzers to increase tb.e smoathneu of xmlk product
should be mentioned. Also, the stabilizer, if added in suﬁz.cxent quamty
‘Gvercomes sonrneu in milk and cream and preveﬂts curdhng Normally,



- *f.{batch, they should by I,added to tl" e

| »~'one ounce is used for every nine to ten pounds o‘ m11k o" ds exclu”
of fau:s)g The most mdely used stab:.hzers a:re amm i '
;'!sodxum carbonate and calcmm cxlde. : For even d:. tributio i

,There are many m:lk, ,roducts m use in the candy ini

the following page should give a plcture of the general e

'and the points to watch in the cooking process. Should the mill

for which the formula calls be unavailabl »f,;thls tahle ‘w1l.. se
o 'for rep}acmg 1t w1th another m:lk product.

densed sohd mﬂk pastes. _They are, in fact, mdk r ream ;
form. ~~>They are easy to store, seldom ecome rancxd, and refnge‘
13"‘optxonal. Cozmentrated cream is hzg 1 dair )

;' tent, a.nd about nght in non-—fat mﬂk sbhd s

vegetable and dau'y fat content, contams 36me sug ;
‘s' a low mo;stn;r‘_ content. It is ’because of tlns‘ ow mo:.sture
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'There are four forms of flavor in use:

1. : ‘The Artifijkciai“Flavor‘s' “

: ‘These are. generally used in candy where large quantxtxes of tree R
fruit concentrates cannot be used. They are, in fact, a combma.- J; L
tion of a.romatm chemxcals whick try to match natural ﬂavors a.nd p
- aror.as. ' : g

V It is mportant to use only the proper art1f1c1a1 ﬂavor, sxnce, e
 for mstance, when a flavor intended for soft candy is used in hard‘ |
‘ candy it loses valuable mgred1ents due to evaporat:on through '
~ the lugh cooking process., The flavor is improved by addmg a’
. small quantity of acidulent citric acid for c1trus type ﬂavors or
tartanc acid for berry flavors. : f

: -2.‘ b)...hetzc Fla.vors

i T?hese are comblnat:mns of elements mxxe& to ma.tch na.tural flavors,,
sus;h as: vanzlla. : : ‘ : ~

p 3, True Fruit Flavors

 These are concentrates of the fruit itself, Alcohol may be used as =
the extracting agent but is not always used. True fruit flavors are

‘needed in large quantities if the candy batch is to be fully fla.vored, .

‘ ~They, too, are mproved by adchng an ac1d.u1ent. :

The fr!.ut nself is used przncxpally in puree form or as whole or
sections of fruit as is the case with cherries and pineapple. It ‘
_ should be noted that fruit contains a percentage of acid which, dunng
, cooklng w:.th the ba.tch, retards the gra:.mng of the batch s

It is assum’ed that the potentxal candy plant operator. wxll buy ﬂavora i
of all. kinds from supply houses. Should large quantities of frmt be
_ 'loc»al.ly available and the candy market call for such fruit in’ candied
~ or chocolate dipped form, methods for preparing the fruit may be ]
obtained from t‘he sources gwen in the bxbhography at the end of th:s
: regort. . R

,4 Essentzal 0118

Oils are extracted from plantr or frmt by chst:llatmn or pressure,

and they have the distinctive odor of the pla.nt or fru1t from which they

- are derived, When these oils, in emulsified form, are a.dded to candy,“‘
*fthey prodnze ﬂavor of the fmest smoothness and m:.ldness. : b
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“Pectin

Pectin is the substance which makes jellies congeal and set, It is

contained in fruits in varying quantities, and it is often us ed in jelly

candy in concentrated powder form together with real or art1f1c1a1
flavors, dependmg on the quahty of candy to be produced

: Gelatm

Gelatin is a whipping agent and is often used with egg albumen to improve
the tenderness of the product. There are quick-setting and. slow- setting
‘gelatms available, the latter bemg more stretchy and more econommal
in use., Gelatin is used in varying quantities in caramel kisses, nougats,
mzrshmallows and other candies, It ,i's‘ essential to use only the best
graie gelatin available, | B | :

‘Gums

Gums are used as binding agents to hold ingredients together, They are
used in hard pan goods for coating nuts so that the nuts will retain their
‘natural oil, and they give a hard base on which the sugar coating may be
applied later, Also, bard candy that is to be sugar rolled may be wet
- with a gum solutmn. ‘

For soft par candy, such as jelly beans and marshmallow eggs, gums are
used as a binding agent for the syrup. In cherry cordials, they are used
‘to stiffen the wall around the syrup center, The essential oil emulsions
‘mentioned earlier are easily held in suspension using gums,

Glycerin
Glycerin is of importance to the candy maker as moisture retainer and
- retarder of mold growth, especially in ckocolates which are a mixture of

sweet chocolate and dairy cream,

Nuts, Dates and Coconut

Most of the candy ingredients described so far are economical to the be-
ginner candy plant operator only if he can purchase them from supply
‘houses at low unit cost, Dates and especially nuts possibly will be grown
in the areas for whieh this report is intended. Since their processing can
be carried out with relatively small investments, the processing and use
of nuts for candy will be described in more detail in this report.

e 12 -



Generally, shelled nuts require the following preparat:.ons before they
- become useful to the candy plant operator:

Select - by size or quality, This differs with country and type of nut,
~Clean - remove foreign or inorgaric matter, usually by hand,

'Blend - various sizes or kinds of candy may requ1re mixing for a
particular candy product,

Blanch - this is described under "Almonds't below and is generally
acceptable to all types of nuts,

Roast - usually in vegetable fat (sometimes also completely dry), such
as coconut oil, peanut oil, corn oil, in gas-ﬁred roasters.

- The following table may be a general guide for ro‘asting time at 360°F.'.: |

Nut Type Minutes
Cashew 10
Hazel (Blanched) ' ‘5
Almonds (Unblanched) 11
Almonds (Blanched) 8
Pecan : 2,5
Peanuts : 10-15

Pistachiro 1.5 .

Note: Brazil nuts and walnuts are not roasted, ‘
Blanching may at times follow roasting, This is done
quickest by slight mmstemng of nut skin, followed by

rapid drying,
Cool - usually on a screen table under which suction fans are mounted,
Grinding, slicing, salting or other steps may follow.

Not enough meation can be made regarding proper storage and treatment
of nuts to prevent rancidity, damage from insects, or absorption of
odors, The United States Department of Agriculture and numerous
chemical and cold storage manufacturers have more detailed information
available on this important subject than the scope of this report permits,
As a general rule, buy and store nuts in the smallest quantity practical,

Peanuts

Peanuts in the candy industry are coated or used as decorations or in the

 form of peanut butter, The most popular peanut candy is probably peanut

srittle, It is important to use only clean shelled peanuts. Since this nut

has a high oil content, great care must be given to prevent ranc1dity.

Peanuts should be stored in clean, cool rooms (not too damp) to prevent Lasimal e
odor absorpta.on. ‘ : ; Sl e
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b sugar makes a paste wluch is popularly used

- For thm, ‘the paste is usually xm.xed w:.th’cocw

- . ﬂavor and fat cdntent. Its :
certam extent. '




9 delicious flavor to candy. It also can be used to replace coconut 011 and e
' can be used in icings, Its pleasant taste can be found in caramels, buttex- e

- Pishtachio Nut

: -‘Th:.s greemsh colored nut is a must in good quahty nougat. It is also > L
~used in fine nut candy, for decoratlons on bonbons and for French: chocolate B
”coa.tmg. :

‘Walnut

‘ After removal from the hulls and cleamng and dry1ng, Walnuts a'ee gra.ded
by color and size. The darker colored ones are mixed mto candy batches,
'and the hghter ones are used where they are v1s1ble. ; ‘ ' ~

" "Braz‘il\Nut

e 'Thls nut is the seed of a tropxcal fnut tree. The s;eed's are sepgfatéa ‘fr,ozl‘r‘;f o
o 'the frurt before sh1pment. : ~ ' Slhange

: Proper stonng is 1mportant for this nut because of its Ingh fat content and o
~ danger of rancidity, though the danger of ranc1d1ty is less with \he whole
- nuts, Shced Brazil nuts are used in many candies and as decoratlon for
o ,fudge. Blanched and chopped they are used as outer coatmg for nut '

j rolls, etc. ; , s ;

D’ates

For stuffed uncoated dates, the light colored vanety is usua.lly se}.ected
: because th18 frait is f1rmer. ‘Darker dates can be used when chocolate
coated. : : :

Coconut = :

: Coconut has vnde and vaned uses in the ca.ndy factory. It is used in the
form of dry coconut, When sweetened and cut in one of many possible ways ”
and sizes, it is used for rolling candy, in macaroons and fudge, or as : S
decoratmn. ~In unsweetened form, it is often colored and used as iieco:a- S
 tion. The tenderness of dry coconut can be increased by making a one to o ;
‘eight mixture of invert sugar and coconut and addmg one pmt of wa.rm water‘ G
for each eaght peunds of coeonnt. ‘ s

| Creamed coconut, the emuls:.f:.ed cocenut meat mth all the ozls and solids 1
- of the fresh nut, is ‘another form in which thzs nut is used, It gwea a mostf‘

B SCﬂtCh and nougats, dependmg on the taste of the 1Qca.1 ma.rket. Gl '




Fresh coconut is of course the most tasty variety. It may be used

alone or mixed with dry coconut, It should be cooked before it is added

~ to cream candy to prevent fermentation. When used with ungrained

candy, tke candy batch should be removed from heat as quickly as
possible and cooled quickly to prevent discoloring of the nut,

' MANUFACTURING PROCESSES OF BASIC TYPES OF CANDY

- Good ingredients alone will not make salable candy. Manufacturing know-

“how, efficient methods, and proper formulas (recipes) are also needed to
produce candy suitable for the tastes and climate of the market to be
served, Certain basic information about the processes and equipment re-
quired to make the major types of candy will be outlined here, The reader
may find it helpful to refer again to the section on raw materials in order
to review their purpose, characteristics and reactions in the batch,

It should be noted that in the beginning enterprise, ‘the candy will be made
in batches, The continuous method of making candy is economical and ad-
vantageous only where sales volume is large; it should not be considered
until the larger production can be marketed, : :

The Fondant Candies {Creams)

Chocolate coated cast or hand rolled creams, crystallized creams, bonbons
and slab creams or fudge where the candy body is creamy all belong in this
group. The fondant is the basis of all cream candies and is made up of
sugar crystals surrounded by a noncrystalline syrup. The proper texture
is achieved by prolonged cooking (Figure 1) to about 226%F, of sugar with
- excessive amounts of water or acids added. Part of the sugar, thus in-
verted, will control recrystallization of the remaining sugar. Also, invert
sugar is used. '

After partial cooling, the liquid is agﬁated in the cream beater (Figure 2)
at about 110°F, , thus becoming creamy, Just before the batch is fully
creamed, flavors or fruits are added in accordance with the type and
flavor of fondant candy desired,

Depending on the amount of corn syrup included in the formula and whethe‘r
~or not vacunm or other kettles are used, the cooking procedure may vary
slighﬂy.

' The creamy mixture is now reqmrcd to "sweat back. * It will soften by
- itself when left covered for about 20 minutes, usually on the large marbla
slab (Figure 3) onto which the mass was poured, This procedure is :
preferred for the beginning enterprise, since most mixtures suitable for
casting into forms require special drying equipment, ,
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: Mthough the funnel (F:.gure 4) a.nd rubber mattz.ng may be used for
forming cream candies and others which are dippec later in sugar
coating (F1gure 5), the hand-formed creams are considered here.

 With the use of inexpensive hand tools {Figure 6) and flour as dustmg

agent, satzsfactory shapes can be produced, After form1ng, the candy

‘must remain untouched sufficiently long to permit formauon of a crust

prmr to the next operatlon, coatmg. :

. Provisions have been made for sugar coat:.ng (u:mg) in the eqmpment
list; however, chocolate coating is referred to in this section. For the

o ‘beginning period of plant operation, hand coating or hand d1ppmg is sug-
_gested, though small stationary inexpensive coating machines are
:awmlable. The hand operation will permit investing more in eqmpmenu. :

- for producing a profitable line of inexpensive candy for whqlesale distri-

~ bution while enabling the plant operator to charge shghtly more for hand- ~
d1pped candy for Ins retail outlet, ,

Thei 5 are several methods of hand d1ppmg chocolate. Only the one pro-— ‘

Cucing a better quality finish is 'mentioned here, ‘Purchased chocolate in
‘block form is melted and mixed in the dipping pot (Figure 7). A small
 amount of unseeded chocolats is taken from the electrically heated dlppmg
- pot and placed on the marble slab (Fxgure 8)e This chocolate is mixed and

cooled by hand until seeding strongly and becoming pasty. The center to
be coated is placed in this 'ichocolate and COvdred by hand w1th ity -~

Excess chocolate is shaken oj as the new coated center is remoyed and
placed on trays (Figure 9) lined with high gloss paper. The trays are left
~ standing for one hour, or they are momentarily put in a refngerator for . ..
 the coating to harden, The candy is then stored in boxes and is ready for .
sale unless it is of the type which requires some days for the center to
‘soften, :

Hard Candy

Hard candy making is almost an industry in itself and unfortunately can be o
discussed here in only general terms, It is an important sales item for 5

the candy manufacturer, Cesrtain varieties of hard candy are ideal for the
retail manufacturer who wishes to develop a line of inexpensive candy . £or i
wholesale distribution, This step is contempla.ted for the potent:.al plant e
‘operator for whom this report is mtended. ‘ |

Basacally, hard candy is a mixture of h:.gh cooked water and sugar w:.th the o |
. additmn of cream of tartar or corn. syrup. : Smtablo ﬂavors are added. i

There are two types Of hard candy, (1) open fire (Wlth a forced dra.ft furnace),:*, o

,a.nd {2) vacunm cooked. For reasons mentioned earher, jl:he open fzre e

pme&oﬂ is cons:.dered here, As mentioned under #Corn Syrup (Glucose), Mmoo

. page 4, vacuum equipment should be purchased only w.hen the euterpnse e
o - is ﬁrmly established, - ‘ i
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There are two groups of open fire type hard candies, (1) the straight:
sugar candy which develops a grain, and (2) the hard candy of a high
gloss finish where grammg was preventeu by the large use of corn

s syrup or invert sugar. '

There are many recipes for'making hard candy and each‘ ychanges' the
manufacturing process slightly, However, the following procedure is
typical for a large group of hard Candy types.’

A mixture of water, sugar a.nd cream of tartar is cooked to 320°F on

a forced draft furnace (Figure 10) and poured on an oiled marble slab for
cooling {Figure 3). To part of the batch, flavor and colorrhg are added.
The colored candy is kept on a warm slab together with another portion
taken from the large batch, When the large batch is cool enough to pull,
a small amount of glycerin and powdered sugar is added a.nd the batch is
pulled slightly, ' : o ‘

1t is placed on a warm table (Figure 11), formed into an oblong block a.nd

covered by the uncolored small batch, Over this are placed strips of ‘

the colored batch, The entire mass is pulled out to the desired t]:nckness o

- with a pulhng hook (F:lgu.re 12), It is cut or formed to size, dusted with ‘

~ powdered sugar and remains in the trays. unt1l the graining-off is completed. S
It is then ready for sale. o

There are many ma.nyfr_ecipes and methods for making hard candy.

: Whlpped Goods

There are certain types of candy which are aerated by Whlppmg w1th
gelatm or albumen,

In this group, various types of marshmallows, both cast and slab cooled,

are popular in the United States., Since frapp€s belong in the same. group

and are popular outside the United States, some remarks should be made

about them in this report, Frappés are used in cream candies, nougats and =
others, While only the egg frapp® is reviewed here, the frapp€ made with

- gelatin goes through a similar process and the variation wﬁ.l be md1cated

by the recipe,

In makmg frappes, sugar, corn syrup and wa.ter are brought toa bozl' ‘
‘dextrose and invert sugar, serving as doctor and tenderizer, and starch
. suspended in water, acting as colloidal agent, are added. When the m1xture7fjf
 reaches about 2300F,, it is beaten on a Hobart mixer (Figure 14) until o
its temperature drops to 160°F. To this, egg albumen, which has been b
: soak:mg in water, is slowly added and the mixture beaten fluffy. Over—bea.tm
is dangerous and great care is necessary if the wthped mass is to 'be ;
stored. The contamers must be dry, clean and closed. ' i
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Jellies -

The jellies referred to here are sometimes known as the pectin jellies

or marmalades and are made from water, pectin, sugar, corn syrup

(at times), acid, fruit and buffer salts. They should not be confused with
jelly gums that are made mainly with corn starch and require special
drwing equipment and know-how, It is recommended that the beginning

_ plaat operator not attempt to produce the jelly gums,

Without complex equipment, jellies may hemade in rather large volume
and in many forms and flavors. They may be sanded, chocolate coated,

 nut and coconut decorated, filled with fruit or nut pieces, etc. Reliance -

on the pectin supplier in arriving at the proper recipe and method of
production is suggested, since there are many kinds of pectin, Since

' these manufacturers give cooking temperatures in degrees above water
boiling point, the plant operator must know the altitude at which the plant
is located, It must be remembered that altitude affects the: water boiling
point, ~

The general cooking procedure is as follows: The pectin is mixed with
granulated sugar and added to heated water, When it reaches boiling

point the buffer salt, corn syrup and part of the acid are added, Again,
the mixture must reach boiling point and the remaining sugar is added,

All is now heated to finishing temperature, and after the heat is shut off,
‘the flavor, fruit, remaining acid and color are added and mixed. The
whole mass is poured onto the oiled slab, When set it is cut and is usulally
finished by sanding with sugar in the sanding pan (F:.gure 15) but may be
coated.

Caramels

Caramel, too, is a basic type of candy. It is sold uncoated or coated;
with various flavors including chocolate; plain or with nuts, It may be sold
as rolls and can be used as coating, The method of production varies for
each type. e ' :

‘ Prcjper,mi:dng, good quality ingredients, and knowledge about their cooking
reactions are essential if quality caramels are to be produced, Milk is not
only important for flavoring the caramel but also helps improve its stand-
up quality; that is, it aids in keeping the shape of the candy and prevents
flowing when unpacked, Because of the mxlk, the coohng batch is con-
tinuously stn'red to aveid scorchlng.

Sugar in caramels controls their tenderness, and corn syrup controls the ‘

~ graining, 1n warm chma.tes, corn syrup is used in Iarger quantznes.
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Fat, dairy or vegetable butter is added to aid as a lubricant in cutting,
wrapping and eating, It also prevents sticking. Lecithin is sometimes
used as an emulsifying agent with vegetable butter for binding it to
boiling syrup. It also helps the general process and prevents sweatlng
of the finished caramel,

The sugar, moistened with a little water, the corn syrup and butter are
cooked slowly under a low fire with the fire mixer (F1gure 16) until well
mixed; the heat is then raised to about 240°F, Half the cream or milk

is added (anti-curdling stabilizer may have been previously mixed with the

" milk products), and cooking continues at a slightly raised temperature,
Then the second half of the milk products is added, the whole batch is ‘
stirred constantly and cooked at 248°, When finished, the mass is poured
for cooling on the oiled slab. Nuts, chocolate, and other flavors may be
used. - Layers of different mixes are oftcn assembled into a fine caramel,

Low-Cook Syrup Ca.ndy

In almost every candy there is an ingredient upon which the cooking pro- |
cess depends to form the candy's body, However, there is a special group
of candy, the body of which is stiffened through the use of a filling agent.
The filling agent prevents the syrup from separating, Coconut and ground

popcorn are usually used, among others, since they readily absorb moisture, :

- There are no particular rules as to how such candy is made, except that a
filler is needed and that low-cooked syrup is used, Depending on local
market, this may be a profitable sideline, Ungrained coconut candy,
molasses coconut squares, or fruit flavored types are popular.

Cordials

When a hot supersaturated solution of Sugar in water has cooled off, the
excess sugar will have moved to the side, forming a crust and leaving a
liquid center remaining, Basically, all solutions having this characteristic
belong among the cordials.

Cordial fruits are properly prepared fruit (mostly cherries) dipped in just -
such a mixture (which has usually been creamed) and then chocolate coated,
The fruit's own moisture will also help liquify the cream, Invert sugar in
the cream will speed the liquifying process too. After two weeks of storage,
the center will be liquid, | | '

* & * *

‘The foregoing covers the principal candies w}:uch are the most pracncal for - o

a beginning operator, taking into consideration equipment reqmrements. ‘

Almost all other candies are a combination of several of the above-descnbedl .

basic processes and candies, For instance, nougats are a combination of

~ hard candy and whipped egg frappé. Truffle type candy is a sweet cream
~mixed with chocolate, etc, : ; v it
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- Itis suggested that at the beginning only tried formalas be used and also
that production be limited to those candies which remain fresh for
comparat1ve1y long penods in the local climate,

 PLANT REQUIREMENTS - PHYSICAL

A general review oi a candy plant would be mcomplete WJ.thout spec1a1 .
- emphasis on water, sanitation and air-conditioning factors. Not only the
' makmg of quality candy but the prevention of losses during manufacmnng

and throughodt the period before the ca.ndy is eaten depend largely on proper‘ e e

attentlon to these fa.ctors. :

, Water

Cool Well wa.ter, low on alzca.lme and othermse chennca]ly clean is best s

for the candy plant, Its coolness reduces alr-condltlonmg cost, ‘while

. the alkaline content affects the action of such items as cream of tartar, :
espec:ally in hard candy. Water with traces of copper or u:on can shorten S
~ the shelf life of candy by spoﬂ.mg flavors, ‘marring colors, or mcreasmg v
- the danger of rancidity, ‘Hence, a chenucal analys1s of the available water ‘
should be made, and, if necessary, proper water softening, fxltermg or
' de-alkalizing equipment should be ordered. This will also have a bene-
‘f1c1ai eifect on the hot water boiler and- axr—cond::.tmnzng eqmpment.

, Sanitatlon

' A clean and sanitary plant has many beneficial results, It is manage-
ment's task to issue directives to keep the plant spotless and to see that
these are carried out, Principal benefits to management are 1mproved ' :
morale among employees, increased productivity, hzgher quality, less loss
‘due to spoilage, and a better re pﬁtatxon among consumers, :

The plant must be pla.nned with proper sewers, traps whlch are easﬂ.y
cleaned out, and sanitary tiling to the full extent. The floor must slope
properly toward the sewer so that a hose may be used for frequent wa.shmg
‘down, The ﬂoor must be kept free of holes and in ﬁrst—class condlhon.

Daily cleanmg routmes should cover at least the follovmng. ,, kettles, hand
toels, slabs, mixer, garbage cans, floors, dressmg room and toilets,

- Brushes and the proper detergent from among the many good detergents
now available should be used, together witk hot water, Window washmg,
cleamng of wmdow screens, wiping down of piping and machmes, and
‘washing of walis must be done frequently. To sanitize completely,
q;h*ypochlonte may be nsed, T e
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Germc1da1 lamps are used more and more as ‘bactena. kxller and hav e L
helped Ieduce mold growth, part:tcularly ms:.de the reta.} store, S

Workers should also wear thte mforms and w}nte hats

, and they may thnve in cracks in the B dual
ma.y be suff1c1ent. If not a Pr0f9551ona1 fmnx.gator sho i el
E a.dw.ce. | R o

&11‘ -C ondltlonmg

chocolate will bloom or becnme ranc1d. Hence, to prevent Iosses ‘an
e:d:end shelf life of candy, air-conditioning is essential, How large the
~ system should be will depend on the local climate, It is ~.ons1der B 5
- and more econonncal to plan a system larger than for the 1mmed1ate,

G ,For tlns pro;ebted plam:, it may ‘be more econommal to purchase‘;s eV
: elf—cor.taxned units, whi¢h would be suﬁ1c1ent in supply:.ng the clean
: 'tempered air reqmred for the d:.fferent candy pla.nt act1v1tles Wlthont m‘ ‘

olmg expensnre ducts and con:l:rol mstruments. ff . L

 Ima hot clunate, water spray on the roof mlght be economzcal and praclncal.
: Well Water wﬂl be most nconcml.cal for the alr-condltlomng system

' Generaily, the system”wi]l ber'divided into; area:s:x!‘

Raw material storage -
Couklng e ‘ :
. Temperzng and genetral work room el
_ Dipping and packmg room . .
~ Finished goods stora.ge e
“,Retaﬂ store Ceriiea
s Both temperas:ure and hum1d1ty vary for each area. The for:nula,s andy;
;camues to be prodnce& w:ll also be a dec1d1ng factor m desxgnmg‘ the system .

1n the coolcmg a.rea, dependznc on the chmate, the air may bef’suffmz tly:
e ‘tempered with ord:nary ventzlatlon, ‘As a general gxn" e
. ~fim1ght be consxdered when desa,gnmg the plantfs air-con




Cih oo Relativerit
T,emgéram1‘~e?" - Humidity

‘Raw matena,l store Sy i '»/k"_riv;«,40°F. e 60%
*'f“Tempermg and gene*al work room LB B0 )
~ Dipping and packing room 65 . - 55 .
. Finished goods store* e s BB Y s B0
Storage oi nuts B R ST 35 75
o Retailstore o . Lo BB 0 B0

o Ei‘mclﬁs‘fivc of‘nut@ and‘c}iocolate-' ‘

Note' If molded cendy is made m quant1t1es, a drymg Chamberﬁf ey
S W111 be needed. e i | o

i

' PLANT REQUIREMENTS - QUALITY AND COSTS

e rQuahty in the Candy Factory

e :There is probably no branch in the food 1ndustry where loss o{ customers
 due to poor qua.hty products can be: as senous as in the ca.ndy mdustry-. by

~ Hence, not enough attention can be glven to turnmg out a consxstently good
‘,quahty Pr dact. : / e : e ,

. . "The followmg gmdmg prmcxples should affect control over qua.hty. s

1. Rec1pes must be smtable for the chmate a.nd seasona.l chmatlc
‘ ol changes. : ‘

2. The plant must be spotles‘sly clean and sanitary. iy
: 3’. Use air—'—condiﬁ‘oning’4‘éqﬁipment,~

4, ~’Use an owﬁs:.de laboratory to check pemodlcally on. the quahty
~of all 1ngred1ents used e

5_. :.Keep a wrztten record of systematic checkm,g of qual:ty of G
: mgredwntq and fxmshed product. e ‘

e Watchmg Costs in a Small Ca,ndy Enterpnse o

' Commerce and mdustry have become more and more complex through thef .

_years. Even among small ma.nufacturers it is'now recognized that havmga -

A proper account;ng aystem is as: 1mportant to profxtable plant operatxon
as are proper tools and machmes. ‘ : .




Lack of proper a.ccountmg means lack of proper records and lack of
information., To make sound dec:.sxons hased on facts, rather than

- guesses or memory, the fa.ctory manager must have proper records
' and accurate mformatxon. fha

It is therefore as sumed that, from the outset, the pro;ected candy enter-

prise will have proper and accepted financial controls, thatis, a good
bookkeeping system maintained by a quahfled bookkeeper.

', In add1t1on, the candy manufacturer must know what h:.s costs are. .

Following is a simple but effective system for contro]lmg costs whxch

- can be eas11y kept up to date at a11 t1mes. i

B :In a loose -leaf notebook. maintain' a separate page for e‘aych fofmﬂa filed
in alphabencal order. - Enter the ingredients and their we:.ghts on each

formula page, 1nc1ud1ng last price paid per unit for each raw mater:.al

(in pencil), Keep a similar file with one page for each 1ngred1ent used m
the plant, Enter the arrival date, quantity and pnce pa.1d for shlpments Ll

of each mgrechent on its proper page.

, When a batch is fmlshed 11: must be we1ghed and the yleld compared to

what is shown-on the formula sheets, since its weight will no longer be
the same as the ongmal total ingredient welght. ‘This yield figure, to- ‘
gether w1th last prices paid for raw materials, permits penoda.c re-

figuring of material costs per pound, Since raw material prices are
fluctuating consulerably the world over, cost information is essential, o
It may be: ‘necessary to pass increases on ‘to the consumer, Likewise, de- e
creases, 1f not reflected in the selling price, may prevent gett1ng a 1argerf S
2 share of the 1oca1 consumer market, ~

The 1nd1v1dual 1ngred1ent sheet mentloned above alSO permlts easy con- :
~ tinuous stock control : ‘

k C'OST'"‘RA’TIOS'IN THE CANDY INDUSTRY

In countries where the candy mdustry is large and very competxtwe and

~especially when aiming for the mass market, an enterprise requires 1arge

amounts of capital. To reduce raw material costs the candy maker must

;purchase in large qmt1t1es,md to reduce direct labor costs he must

mechanlze his 0perat1ons.

~ However, if he produces only a candy spemalty, this situation may change.“
‘A small candy enterprise, ably managed and producmg quahty candy, tan
operate profitably, Its customers are ready to pay more for hand-ma.de o
?homemade candy, and overhead and ﬁnancml commxtments ﬁ -the
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manufacturer are greatly reduced.
For instance, in the United States in 1955, typical operating profits
(profits before non-operating income and deductions and taxes on

‘mcome) may be compared by types of candy producers as follows‘

Typ1ca1 Operat1ng Proﬁt s

Year 1955

% ,'Ma.ynufactui: er Wholes alers

General line houses ‘ : 1.42%
. Bar goods houses 5,58
~Packa.ge goods houses: : -

 To retail at $1, 00 or more per pound 4,12
To retail at less than $1 00 per pound 3.91
Bulk goods houses 3 1,41
5¢ and 10¢ specialty houses e 4,32
Penny goods houses: : 3445
Manufacturer-Retailers : ‘ 3,33

Note: These figuﬂresare based on the American candy industry
and cover enterprises larger than the one assumed in
this report, However, the comparison between the
different types of candy factories should be of interest,

The disadvantage of expansive raw material buying for the small enterprise

may be offset by, among other things, the possibility that the potential :
candy plant operator is located in a country where some of the candy's main
mgred1ents are locally grown." : :

On the other hand, the potentia.l operator may have to import raw material
with hard-to-get foreign currency, His labor costs and taxation differ
‘from those in the United States, while his distribution system and selling

~ expenses are dxctated by local conditions, : :

Even though situations differ, the cost ratios below will be most meaningful

to the potential operator, since they will paint an average, yet total picture,
of cost relationships for manufacturer-retailers,
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OPERATING RATIOS IN 1955

TYPICAL FOR U,S, MANUFACTURER-RETAILERS

Net; Sales; s o0 e ® . 2. 8 . -8 8 @ 4 1 00. 00%
‘Costs of Products Sold
Raw materials | ' 35. ‘1 8%
Packaging materials V ‘ ~ 9.87
Total materials | 43.20%
Production labor 11,16
All other manufacturing labor - o 4,07
Total labor = ; En | ' 15.99 %‘
Indirect manﬁfaéturing materials and supplie’s ' ' - .46
Fuel, power and light : .66
Depreciation on factory machinery and equ1pment «92
Occupancy costs : 1. 06
Taxes other than real estate a.nd income taxes .70
All other manufacturing expenses » ; 2437
Cost of production sold L , 62,15 %
Gross profit ' ‘ : 37,85 %%

Commercial Expenses

Shipping and finished product storage expenses (where reported
as a separate classification of expense) 2,88 9,

Retail outlet distribution expenses (as percent of retail

sales only) 34,25 %
’Selling expenses:
' Salesmen's salaries, expenses and commlssmns 4,47
Advertising and promotion ; 2,07
All other selling expenses 2,19
Total selling expenses LT 9.50 9,
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Commercial :E.aq':enses {Cont'd}

Adm1n1strat1ve expenses. : ; , PR e
Executive and clerical salar:.es R o 2.83%

All other admm1strat1ve expenses SR 1,63
Total administrative expenses S | 4,52 %
Total co'mmercialy,e:':penses [ e o : : 3’4.25}% i

Operating ' Pyrofit ‘

Profit before nonoperating income and deductwns, and Lok
taxes on income o . 3.33%

Note: These figu:;:es are typical‘,ra.tios and, sinc~e they do xio,t;represent Ty |
the same company throughout the column, they will not add or
subtract to the typical totals and subtotals shown, : :

FINANCIAL FORECAST

GENERAL CONSIDERATIONS AND ASSUMPTIONS

1. Costs are based on latest published average figures available for the ‘
industry in the United States, For material, 1955 figures were used;
for labor, 1952 figures., Certain allowances were made for known
increases. k :

2, For equipment, the latest available price estimates were used, Averages Sl

were used for other costs, In applying these figures to a particular
projected candy plant, the follomng main pomts should be consxdered‘

(a) Locally available raw material (especxally sugar, corn sy‘rup, 5
and chocolate) may considerably change the pnce estimates
for raw material unit cost, : -

(b) The ratio of coated fine candies produced, against inexpensive
hard candy produced, will also change raw material costs
congiderably, It will, in addition, affect labor cost, since

- more or less hand-dipping will be required, It will also
affect the productive capacity of the equipment and the
productivity of the plant, While a minimum of 400 pounds
production per day is assumed, the: above-mentmned ratio
will greatly influence these production cost and utilization :
figures, The equipment is capable of producing cons;derably‘

more than the a.ssumed fxguxa,
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3. It is assumed that the manager is also the owner,

g 4. Depending on geographical locanon and currency r&gulatmns, tha
inventory f1guxe may reqmre adjustment. ' s

e 5; VAccounts receivable estimate will be affected by ratio of goods sdld
‘ - through retail store to goods wholesaled to others,

 ESTIMATED BUILDING REQUIREMENTS

A ‘bmldmg 50 ft, X 75 ft, should be sufficient for a retail store, manu-
facturing area and storage of finished goods and raw material, ‘I‘he area
breakdown would be as follows:

Retail store 625 sq. ft.

Manufacturing 2,200 Sq, ft.
Storage ‘ 925 gq. f*,
Total area 3,750 5qe ft.

: The building would be of hght steel frammg construction with a. non-
 combustible roof deck, It would be built of concrete cement blocks, :
~ painted inside with a washable paint (interior sanitary tiling preferred) and
it would cost apprommately $37, 000, Air-conditioning will cost approxi-

mately $3,800. (This cost could be reduced by vezmlatmg only the cookmg

area. )
ESTIMATED LABOR REQUIREMENTS
‘Direct Labox : Rate Per Hour
{1) Candy*maker, Class A, male o $ 2,10
(1) Candy maker, helper (he would also make
minor repairs, help in heavy lifting, cleaning, ;
etc, ) 1.47
(3) Candy dipper and packer, female (varies with ' :
' season); may also help in retail store ' : 1.47
Indirect Labor ‘ | S Anpual Salary

- {1/2) Managex (purchasing, outside sales, ad- :
o miai?atration, factory snpervision, etc, ) ~ $3,500

{See section on sales and administrative axpense for
one-half the cost of manager!s sala.ny.] ’
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ESTIMATED EQUIPMENT REQUIREMENTS

(2} Gas furnace, Economy #20 (for propane) $ 200

- {1} Gas furnace, forced draft with blower (for hard candy .
cooking) ; 293
(2) Ketile, 22 X 12 inches ; ‘ ; 100
{1} Kettle, 24 inches | 49
~ (2) Chocolate melter {optional at begmnmg) 1,300
{2) Marble slab on rolling frame, 2 ft. X 6 ft, X 2 in, = 200
{1 set) Slab bars ' 1z
‘ (2 sets) Slab bars, 3/4-—m. sq. {which, when set up, fix
the area onto which batch is poured) 25
(2) Adjustable roller cutter {4-in, knives) 115
{1} Cream beater-mixer, 3-ft, , ~ 1,214
(1) Fire mixer, complete with furnace, kettle and drive
(for caramel mixing) ‘ 770
(1) Hobart mixer (for nougats and egg frappes) 1, 565
{1) Uniform cutter (for hand rolling creams) 15
{1) Chocolate dipping table, 2-girl, 10 quarts, including ‘
16 X 18-in, dipping marbles, electrically heated 235

(1) Interlocking dipping tray (for stacking), wooden,
' 12 X 18 in, (as sample only; it can ’ne easily

reproduced) = --
(1) Bounbon dipping table (for sugar coating creams, etc.) 192
(1) Funnel dropper, 3/8-in, opening (for cream pattxea and
'~ cast creams) g | 6
{2) Bonbon dipping fork 3

(1) Combination heating-cooling table, 3 X 6 ft, (for hard

candy making} ‘ , , 353
(2) Pulling hooks - ‘ 6
(1) Fruit drop frame with 8 sets of rollers (for candy
forming) 900
{1) Batch warmer, 42-in, (prior to formmg of candy) 35
{1) Electric sanding pan, 18-in., copper (for sanding or
chocolate coating of nuts) , o B 325
{1) Nut roaster (to set on oven) - , 60
Rubber molds of various designs L 55
Rubber matting {for bonbons), 3 X 6 ft, ~ : 12
Various tools such as thermometers, paddles, scraper,
‘ pallet knives, sieves, eics v , , 150
{2) Weighing scale, large and small ' 120
(1) Electric heated hot water %ank, SO-gal. : = 250
(1) Refrigerator e 250
- Water softener ‘ ‘ , 600
Alkaline remove: (needed only when water has Ingh ‘
alkaline content) . : (600)
(1) Small delivery truck , ‘ 2, 800
: Assorted spare parts, small tools S . 250
Total estimated cost of equipment . $12,460




ESTIMATED INVENTORY REQUIREMENTS

Raw Material and Ingredients {1 month)

8,400 1bs, X average price of $0,35 per pound, based

on 400 lbs, minimum daily production in one eight-hour

shift, five days per week, 50 weeks per year {process .

losses are not considered) R - $2,940

Other Supplies

Packing material, including storage container o , ~
replacements o | 140

Total inyentory - $ 3,:080

ESTIMATED OVERHEAD

Depreciation Schedule

Years o Annnal :
Cost Life Depreciation
Building $37, 000 20 - $1,850
Store fixtures -- - -
Air conditioning unit 3, 800 10 , 380
Production equipment 12,460 10 ; 1,246
Total $53, 260 U . $3,476

Estimated Monthly Overhead Expenses {exclusive of sellmg and other
commercial expenses)

Depreciation $ 289

Indirect labor :
(supervision) . 291

Water, fuel, power 50

Repairs and other expens$es 50

Total : $ 680
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 ESTIMATED UNIT COST OF MANUFACTURING

Direct Labor : ' S - ; L AnnualWé.gés- ot
1 ca.ndy maker, Class A L » o $4, 200 e
1 candy maker helper L S 2,940
3 candy dippers | e R 8, 820
Total : e $15. 960

20% overhead for vacation, sick
leave, training, government,

msurance, etc. : : R e 3,192
Tota;l per year N | o $19, 152
$ 19,152 = 1, 596 = $0.19 peripound :
- 12 months ~'8,400 lbs, monthly ' ‘
‘ i ‘ production
Materials

$3. 080 monthly inveni:ory

$0,37 per pound

—7},,400 lbs. monthly production
Overhead
$680 monthly ~ = $0. 08 per pouhd
8,400 lbs. monthlv productlon ' ‘ ; =
Estimated total cost of manufacturing = $0, 64 per poui;d! . :
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 ESTIMATED CAPITAL REQUIREMENTS |

Estimated Working Capital Requirements

Inventory ~ - $ 3,080

Payroll ‘ 1,596
Overhead 680
Accounts receivable 3,400

Fixed Assets

Land -a

Building  $37,000
Air-conditioning unit 3,800
Equipment 12,460

Total 53,260
Total cépital requirements $62, 016

ESTIMATED SALES REVENUE

Monthly sale of 8,400 lbs, of candy, sold through the retail
store, and the hard candy wholesaled to others, at an average
sales price of $0, 85 per 1b, = sales revenue of $7,140 per month,
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PROFIT AND LOSS PROJECTION (ONE MONT H)

Income from sales , : - $7,140
~ Less cost of manufacture {8, 400 1lbs. ‘
X $0, 64) ; 5,376
Gross profit on sales P 1, 764
. Lesss

Estimated sales and administrative exPenses: .

Bookkeeper : $ 80
Commissions ~ 160
Sales girl ; 220
1/2 Sales manager : 292
Advertising 50
Gas and oil for truck - 100
Total | | 902

Net profit (before interest, o s
taxes, insurance, etc.) : ¢ 862
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APPENDIX 1

AVERAGE COST PER POUND OF SELECTED INGREDIENTS

USED BY THE UNITED STATES CONFECTION INDUSTRY

1953 1954 1955

Sugar and sweeteners: L ey
Cane and beet sugar $ .088 $.08 $ ,086

Corn sugar ~ Lot | & L0716 077
Corn syrup i .- .061  ,061
- Other sweeteners (molasses, maple ~ i B
sugar, honey, etc,) - . 063 057 o
Corn starch - Lo L0t
Cocoa beans <325 -—— Saiin
Cocoa powder ‘ . .276 367 420
Cocoa butter ~ | .703 1,022 .700
Chocolate liquor ; : . .448 .665 515
Chocolate coatings - total S J362 .465 416
Milk S - <451 » 400
Dark -- .502  .448
Light sweet ‘ ; -- _« 447 v 448
Cocoa powder composition coating - .259 .239
Fluid milk : ‘ -- . 032 . 033
Condensed and evaporated mlllc : i
Unsweetened | .124 100 069
Sweetened ; .116 .100 +117
Dried milk, non-fat and full-fat | 4254 L261  .297
Cream : L . 279 277 314
Creamery butter T ~ «655 .567  .563
Other milk products ~ | ‘ .245 .218 .223
Eggs and egg products: .
Fresh or frozen e .195 .181
Other -- 1.616 1.552
Fats and oils (vegetable oils, hydrogenated :
shortening}) .210 222 «192
Essential oils and flavorings {peppermmt, : ‘ L
vanilla, licorice, etc,) - 1,157 1. 094
Fruits, jam, and fruit products ‘ - .264 «319
Peanut kernels ' - .200 204 2232 s
Coconut meal, fresh or prepared ; -= o o.19T . LAty
Almond kernels : ‘ - .626 607 066
Nut meats {pecans, etc,) S == 645 768
Other ingredient materials Y e T8 93
Finished goods marketed $ .382

Source: United States Department of Commerce




APPENDIX 2

GLOSSARY OF TECHNICAL TERMS

USED IN THE CANDY INDUSTRY

Ac:.dulant - Acids w}nch are added to candy to bring out the flavor of
fruit or to give 1t a sour taste, : :

Aerate - Combmmg egg Whites or soy albumen with air or gas by
“beatmg. Also mcreases volume,

gitator - Paddles which revolve in cooklng and’ meltmg kettle. When
‘equipped mth scrapers, they prevent candy from sticking to the kettle
during coohng process.

Batch Warmer - A metal topped heating dev1ce used to keep hard candy
plastic while waiting or being worked. ‘

Bob - A syrup added to fondant when making creara candies,

B ]

Bonbon - Candies coated with fondant, May also be glazed solid creams,

Buffer Salt - A chemical added to prevent change in acidity in the mass,
though acid may have been added (like slowing down jelly setting so that
work can still be done on it, even though acid has been added to th;ekba.tch).

Circular Knives - Circular knife blades mounted on rod with spacers, \:\* ed
for cuttmg slab candy. Also called roller cutters or hand cutters, :

Colloid - An ingredient that will bind other ringredients together, such as gum,

Doctors - Ingredients like cream of tartar, invert sugar, etc, Which‘gov'em
an&‘retard recrystallization of the sugar in the candy batch,

Funnel - A metal funnel with handie and openmg at the bottom, used to
deposit candy mass to mats or into rubber molds, ~ ‘

Grain - Large sugar crystals which create a r'bugh texture,

Grain-off - Procéss of recrystallization of sugar in thé‘batch of candy. £

N Hydrogenate - Add:ng hydrogen gas to oils and fats to mcrease theu' melt:.ng;
_-points and reduce rancidity danger. B ~ : B



| Gloss’ariyw; Page 2. s :

Hydrolysis - Decomposition or bfealung up of a su%ys:tyaii‘c‘e by BChemzcal e ‘
process; adding water - like fat rancidity resultxng from breakxng down of

- fats, Also, incomplete hydrolysxs, changmg cornstarch to syrup.

Iced Candy - Candy coated with. a mn:ture of sugar, egg or gelaun wluch
‘'has been whapped. ~

Inversion - The sphttmg and breakmg down of sucrose (cane a.nd beet

sugar) into dextrose and levulose through heatmg sugar solution contama,ng"_:_ ‘
acid {(a form of hydrolysis). Temperature and amd com:rol the extent of .

inversion,

“Revolviug or Sanding ! Pan - For hard panned confection: coat:mg, a burner :
‘may be placed against a revolving pau, Soﬁ: pannmg, such as for Jelhes,
etc., requires no heat, ‘ 2

ba.ndmg - An outer coat of sugar requ1red by some types of candy, pechn o
Jelhes for instance, ; :

Setup - Condition of fondant when it is firm, that is, when sugar crystals
have fu]ly formed.

' Spm or Spin- Out - Process of fornung hard candy mix, when it is Cboled
- until plastic, into oblong shape on tables, a,n& pulhng with hooks by hand
until des1red thickness is obtained, -

Sweat Back - When fondant batches soften up aga,tn, their moisture and
- sugar conteris are stabilized. Before fondant is added to a batch, this
sweatmg back must have occurred.

Sweating - Uncoated candy exposed to relatnre humxd:.tv of over 50% .
abscxbs moisture and becomes sticky, ' Some candy, like Jelly, mu sweat, }
that is, release its own moxsture if unproPerly cooked. ' '
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APPENDIX 4

CONFECTIONERY MANUFACTURING CONSULTANTS

Carle and Monta.nan
- New York, New York

, Ha.:rry L, Fr’xend Co.;
- Old Colony Avenue
‘Boston, Massachusetts

éeveke & Co., Inc, -
- 19-25 Broadwa.y
- New York 4 New Ycrk

o J. W Greer Co._; ' '
' Wﬂ.mmgton, Mas sachusetts

Ham11ton Copper and Brass Works :
825 State Avenue - ; ‘ :
Cincinnati 4 Ohio

, Hobart Manufacturmb ,0.
; Troy, Ohm

i Natlonal Eqmpment Corp. e
153 Crosby ‘Street ;
; ’New York 12 New York

| ,Racine Canfectmners‘ Mdchmery Co. Ly
15-17 Park R.ow Y . ;
New York, New York

; eSava.ge Bros. Co. ‘ .
- 2638 West Gla.dys Avenue
! "Chmago, ,~Mno1s e

- Cs. Tennant Son.s a Co.’
100 Park Avenue
g New York, New York

. o Umon Confectionery Machmery Co., Inc"" o
: Lafavette & Houston St"‘eets i
: New York 12, New York




APPENDIX 5

MACHINERY AND EQUIPMENT

e e S - C'ourteéy Sairagé ‘qus‘.'Cso. !
S Figure 2 - Cream Beater | ~ Chicago, Illincis
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Figure 6 - Adjustable Steel Roller Cutter

Figure 5 - Bonbon Dipping Table. Courtesy Sava;g‘e‘ Bl gl
Supplied with 110 volt copper dipping | ‘Chicago” Ill'inoié"' =0
bt | :

pot equipped with three heat switch.
Capacity 10 lbs. cream.
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Figure 8 Chocolate Dxppmg Tableo
Fumzshed with 10-qt. 110-volt electri
chocolate warmer eqmpped with three-
‘heat switch and two marbles for two

dzppers.
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Figure 13 - Fruit Drop Frame and
Patterns for Fruit Drop Rollers
(Each cut is full size.) ‘

No. 92.-
= ——— % “Nougat
No. 188, -Woafer. E Wafer.
183 1o Ib. = 400 to Ib.
: ' T No.~245.' CHocéIe%c‘fChip. | s
“Any’ thickness. to ‘arder. 100 to ib.

No. 136. S : ‘
Triangle.
<= 350 to lb.

No. 162. Wafer, emmem— :
118 1o ib. e No. 4745,

‘Cough : '
\ é't;?l'bi Na. - 119. - Twist Lump.

80 to Ib.

> Ne. 172. : - No. 161,

‘ ‘ Cushion
No. 188, Whesl. | Almond.
K o Orop. 84 to Ib.

“135 4o |b. ‘ P17 to lb.

No. 177
Drog.
340 to lb.

No. 156,
" Haezel Nut.
=125 o' Ty

No. 145.
Fancy Square.

121 to 1b. ‘No. 205.

Cough
rop.
128 to lb.

No. 208.
. Raspberry.
86 to b,

No. 204.
Nugget. .
170 to Ib.

, , 14 to Ib.
- No. 240. ‘
Wash-
ington I e
Hatchet, ‘ No. 21.
15 T o Raspberry. -
to lb, . A 200 to lb.

No. 142.
D Peach Stone.
F 200 to b

, beuttésV Savagé Bros. Co.
Chicago, Illinois |
115 1o Ib. SR
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Courtesy Hobart Manufacturing Co.
Troy, Ohio e

Figure 15 - Copper Coating Pan, 17 r.p.m. Courtesy Savage Bros. Co.
Chicago, Illinois






