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SUMMARY

The prosect "Assistance to Soft Drink and Reverage Industry” (TS/IRQ473 /017)
of the United Nations Development l'rogramme (ND™) in Iraq was launched on
2] Octoter 1375 after the ™ultural Affairs and Technical Assistance Department
of the Ministry for Foreign Affairs requested assistance, The United Nations
Industrial Jevelopment ’rranization (INIDO) was executing agency, and the

~oauntorrart wag the 3tate Yompany fyr Sof* Drines,

The State ‘ompany for 3oft Drinks is the main producer of soft drinks in
Iraq. ! -conusists ol five plants lecated in Raghdad, Kirkuk, Basrah, Momul,
ani %1211 whih produ-~e “eprsi- "ola, “rush-"ola, "rauti etc. It also has a
small btrewery in Rarh2ad as well as plants for the production of crowns and

~rates.

"he oririnal aims of the project were to make a techno-economic study on
the sof't drink industry including detailed analysea and recommendations on the
full uiilization of existing nlant capacity, equipment, and manpower by the
diversification of products, om new or improved products and processes and

the equipment required for these.

However, the studs rade by the expert showed that operational problems
appeared to be more urgent and accordingly, the emphasis of hia work was on

improving the quality and shelf life of the products and on other technical

problems.,

Recommendations were made to increase the shelf life of beverages and ime

prove quality control . It was suggested that to upgrade sales in winter-time a
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new product be introduced, perhaps containing vitamin C to help fight colds.
Further studies would have to be made before recommendations could be given
on such a product.

UNDP contributed $%5,000 towards this project which lasted for two months.




IRTRODUSTION

An expert in the soft drink beverage industry arrived in Fagshidad »n
21 October 1979 to start work on the project nf the 'nited Nation: Development
‘rogramme (NDI'' entitled "Assistance to Soft Drink and “everare Tntustry"
(IS/1RQA7Y 717} in Iraq. The duration of the proiect was tws months, and -he

exeruting ajency wac the United Nations Tndustrial Development ‘pranization (701700,
f y

The Ctate ‘ompany for Seft Drinks 1: the main producer of soft drinks in
iraq., [t concists of five plants located in baghdad, Kirkuk, Basrah, Mosil, and
Hilla which produce 'epsi—lola, ''rush='ola, .rautl et~. It also has a small

brewery in Bashdad as well as plants for the production of crowns and ~rates,

The Company employ~ about 3, 7 people durirs the summer seauon !mil-April
to end ctober) when atout 14 million crates of beverages are produced. ‘his is
“wice ad much as 18 produced 1iring the rest of the year when only some 1,?
persones are employed. The Company is therefore interested in utilizing the
existing capacities and manpower the whole year round by diversifying pro-

duacts and introducting new ones.

The aims >f the project were to make a techno-economic study on the soft
Arink 1ndustry including detailed analyses and recommendations on the full
utilization of existing plant capacity, equipment, and manpower by the diversi-

fication of products, and on new equipment for improved products and processes.

However, the study made by the expert showed that the main protlems in
connexion with the efficiency of soft drink production were the quality and
shelf life of beverages and the feasibility of using the plants to their full

capacity during the winter season. He therefore concentrated on these problems.

The expert recommended technological methods which considerably increased
the shelf life of products including the elimination of oxygen from filled bot-
tles (which causes deterioration of the beverage) as well as sanitary treatment

of equipment without dismantling it. He also tested the types of crowns used.

He made a preliminary study on the utilization of manpower and equipment
and suggested a product containing viiamin C which could be sold during the
winter months but this requires more study.

The expert visited the plants at Basrah and Hilla but as production lines,
production methods, and sanitation methods are the same in all the plants, it
was decided to do the main study at the Pepsi-Cols plant in Baghdad.




STNDINGT AND RECOMMENDATIOND

“nier *he climati. conlitions in Iraq, it is very difficult to obtain a
reasonalle shelf i1fe >f the products. Conditions are good for micro-organiams
©s thrive and *o gpoil sort drinks. Pecause of the high temperature and sun-
shine, >xilati>n 1¢ an important problem. To enmure a satisfactc~y shelf life
far products, it ilc recommended tos

{1V 4emove oxvr-en from the head space of the bottles
(r' " revent fermertation by thorougsh sanitation;

[~ Fg+atlich a test panel for quality control of the concentrates and

Slavour tires.

S3*udies on the shelf life of Pepsi-rola

Accordins to the intormation obtained by the central laboratory of the
leneral ‘ompany for Soft Drinks, the ahelf life of their beverages, especially
“ersi-'ola, is not sufficient. After some days the beverage becomes flat and

from Lime to *ime spoila,e takes place by fermentation.

‘n order to study the flavour change, Pepsi-Cola was stored for seven days
2t aboat 787 0, After this time the taste was still acceptable, but a signifi-
sant d::ference rould tLe detected. Samples of Pepsi-Cola which were stored
for fiir months without exposure to sunlight were partly spoiled by fermentaticn,
vthers nad a i 2 ¢ 7= lavour anl a caramel-like taste, There was no typical

coia taule left,

In order to understand what influence was exerted by the oxygen in the
head space of the bottle, a number of bottles of Pepsi-Cola were taken from
the production line, as followss

l. These had the usual filling level,

2. These had the usual filling level, btut with a previous addition
of about 100 mg ascorbic acid per bottle,

3« These were completely filled.
Bottles from cateygories Nos. 1, 2, and 3 were stored, a8 followss

(a) Ten days at about 16° C plus six hcurs direct exposure to sunlight,
The temperature of the beverages rome to 40° Ce. Under the same conditions the
temperature of soda water rose to only 320 C., Resultsi Category No. 1 was sig-
nificantly flat, less cola-like, and had a slight caramel taste; in gatogories
Nos. 2 and 3 the flavour remained unchanged;

(b) Ten days at about 140 C. Results: Categories Nos. 1, 2, and 3 re-
mained practically unchanged;




(c) Ten days at 17” 0. Resultas Categories Nos. 1, 2, and ! remained
practically anchanged.

‘onclugilona
R ——————

“he 1nfluence of air on the shelf life of teverares is deleterious. Fssen-
‘11.01ls such as thosecof lemon, lime etc., are easily oxidized bty the oxyesen
1n the alr and their refreshing taste disappears, the Leverapse becomes flat, or
even rancid. DBesides this, air does not limsnive in i1 yuid as well as cartion
f19x1de, 8~ the alr has a tendency to escaps when the oottt le is opens This
iigen the aut - rasaine of carbon dioxides  Oxyoen cnabies veast nells to thrive

+aaler, whih 233003 apotlage by fermontation,

“he uxidation of the Leverage is greatly accelerated by direct exposure to
sunlirht, so that this problem is a serious one piven the climatic conditions

of this area.

fxidation reactions are accelerated by raising the temperature. Because
of 1t8 dark colour, the temperature of a cola drink riges higher by direct ex-
posure to sunlight than a colourless drink. However, Pepsi-fola seems to resist
high temperature i1f oxycen is absent. After the bottles of Pepsi were heated to
re0 A

O durins the arown test, the flavour and taste remained unchanged because

oxyren sscaped With some carbon dioxide after shaking the bottles.

In order to ensure a satisfactory shelf life after bottling, it is impor=-

tapt to remove oxygen from the bottle content.

Recommendations to prevent oxidation

1. The air in the head space should be removeil by injecting a fine water
siream. The water stream should cause "overfoaming", so that the air will be
displaced. The water used should be potable and free of yeast. The jet should
be located between the filler and the crowner. The jet should be connected
with the filler and they should be switched on and switched off together. The
diameter of the jet should be about 0.5 mm. (Sce figure.)

2. Air in syrup and water whiould he avoided.




Figure., Process for removing air from head space of bottle

C;own t”t

A soft drink becomes flat, or even spoiled, by losing carbon dioxide. In
order to test the best way to avoid such loss bottles of Pepsi-Cola wers sealed
using the following methods:

l, Crowns with polyvinyl chloride (PWC) compounde produced by centrie
fugal technique.

2. Crowns with PVC compounds produced by press technique.
3. Crowns with cork compounds and aluminium foil.
Thoy were then put upright in a water-bath, with the crowns below water level,
a temperature of 56 C. After the bdeverage approximated the temperature of
the water-bath, the bottles were shaken vigorously, then quickly put back iate




the water-tath, Pubbles escaped aui the crowns, ™e bottles remained in ‘he
water-bath without further heating. After 4P hours the f"t? rontent was mes-

sired and the results weret

Urhieat ed Moo
\ {volynes) (o)
Rottles from category No, 1 Y.£ 3.4
1.
%.d
Fottles from category No, 2 1.7 1.1
304
b NG
bottles from category No. )3 3.7 3.5
3.
1.3

Standards 3,6 * 1.2

The flavour and the taste remained unchanged after this treatment.
ionclusions

Though the loss of carbon dioxide was not so important, care should be
taken with the crowns.

Re~ommendations
Each delivery should be monitored by heating and shaking closed bottles,

tatio

The following are the results of microbiological tests carried out by the
central laboratory on the Company's products:

1. Flavours and concentrates are free of yeast.

2. "Water side” is sanitised very well and is free of yoast.
3. Washed bottles are free of yeast.

4. Finished syrup is free of yeast.
5. Bottles of the finished beverage were takem from the same batch,

some were free of, but others were contaminated with, yeast.

Ge Several filling valves are contaminated with yeast .




in eneral, 'he ‘epsi- ola plant follows the sanitation programme of the
“ersi ‘0. In'ermationa., as lescrited in the chapter on Sanitation (11,0),’
‘echni-~a. lervices, April 197, excepting the sanitation of the filler. Accor-
ding to the recommeniations of “"epsi o. 'nternational, the filler head should
te J1f%el ard the f1lling valves disacsembled monthly, and all parts should be
trushel wiith a ~eneral cleaning @olutidn and with a chlorine solution. This

method 12 'ime--onsumins ani, especially in the case of old fillers, it needs

*

a lot ¢ srare par's which are difricult to obtain. Therefore, on this point,
1t 12 not possitie to follow tue recommendations of Pepsi o, International.
licwever, mi ro-orranisms fiourish in the unsanitary conditions that occur when

the T1ll:nye vaives are not properly cleaned, ‘'nder these conditions yeast

"ell. can Joutle every ‘'wo hours and within 24 hours may increase over

dy times,
"ogc“usm'ga ' ot ; o
’ In order to obtain a good shelf life, beverages mist be practically free

of yeast. The climatic conditions are such that at the low pH (below 3) of
the beverares, yeast can thrive and spoil them.

With the exception of the filling valves, the production lines of the
Teps1-"0.1 plant are santtized very well, The reason for this exception is
that the filling valves are very difficult to sanitise properly within a
reasonatle time. In order to kill micro-organisms by disinfectant, it is
necessary to bring the disinfectant in direct contact with the micro=organisms,
To rinse and disinfect the whole filling valve, including the shift valve,
without disassembling, is only possible by:

(a) Filling the filler bowl completely ;
(v) Running a bottle under each fillimg valve;

(c) Filling the tottles completely until the water or disinfectant comes
out of the shift valve,

Recommendati ons

The following method is muggested to sanitise the oquipment without dis-
mantling it.

1. PFill the filler bowl amd open all valves to rinse the rest of the
beverage out of the bowl,
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2. Close the filling valves. “‘pen the outlet on ‘he ~over. Fill ‘he

filler bow! with water, deteryent or disinfectant until the soli‘ion rins -3¢

»f the cutlet in the rover,
1. “lnce the valve on the cover.
4+ Huina ivltle inder each filling valve.
e pen €ea'h valve by hand to fill the bottle completely.

o . ush the tutton on the shift valve several times s0 that the solution
ised comec out tron tne shift valve, All shift valves should be treated in

Sudhl 4 manner,

7. When sanitizings with chlorine, control the chlorine content of ‘he

polution runnine out et the shift valve (orthotolidine colour test).
Ces -
® - .. e -

' "he finsimv, cleaning and disinfecting procedure should include the treat-
ment of the shift valves,

' Sanitation of the critical points

'ty exceptionally, it happens that it is impossible to fulfil the whole
|

Sanitation propramme, it should at least be fulfilled at the critical roints

where the conditions for yeast cells to fFrow are favourable (i.e., filler,
wichin® machine',

Quality control of concentrates and flavour bases

“oncentrates and flavour basea should be examined carefully on their ar-
rival. They may have been stored or transported at too high a temperature, or
even unprotected against direct exposure to sunlight. Under such conditions
the flavour as well as the taste may be changed, or even damaged. Therefore,
quality control of the flavour and taste is very important in order to obtain
a connipatontly high quality product.

Today it is possible to successfully analyse flavours by methods such as
l chromatography, thin-layer chromatography, and spectometry. These can help
to control quality but cannot reproduce the whole sensory impression, therefore,

l it is not possible to replace sensory evaluation by such methods., Mor quality
control purposes the triangle test can be recommended which gives reliable re-
' sults, Three samples are submitted to the Jjudge, one ic an odd sample, two are

identical. The judge has to identify the odd sample.




‘he toliowins onililons are necessary to obtain reiiatle results from a
tes! panel:
{a) Memiers with extreme.y sensitive palates}
(¢’ ‘rainet memters;
(- Srrect rreparation and performance of testss

(i *at.st1-al evaluation of the results.

n arder t» lic~over whether the candidate has a sensitive palate it is
ugial t¢oask nim oty differentiate between diluted sweet, sour, bitter, and
salty oolutions,  "ne candidate should also be teated on his ability to dis-
tinsuish iifferent -on-entrations. Administerins the trianmilar test is a

#3od way ¢ relet arn! ‘rain candidates.

“ntiTtes sno 1l te trained by using the products which they will later

te testir-., hey .Liild te trained to detect in the finished beverage the
- >
following:

(a" oo hirh a dosage of concentrates and flavours (%, 104, and 15%
higher than the recipe;;

(c* ™o low a dosare of concantrates and flavours (9%, 10%, and 19%
lower than the recipe); .

fe)  Rancidityg
(1) 2rf-flavours

le} Flatness.

Quality contrsl procedure

1. Order a fresh beverage sample from the supplier by air mail. Store

the sample at the temperature recommended by the supplier.

2. Take a representative sample of the delivery to be controlled. Mix
the package before, if neceassary.

3. Determine peroxide-namber if the concentrate or flavour base con~
tains a certain amount of essential cils., The peroxido—numbor of the delivery
should be approximately the same as for the fresi mplé. If peroxide-number
is higher, oxidation of the essential 0ile has taken place.

4. Preparation of the beverages:

(a) Fill the bottles to be used for beverage samples with the exact
amount of water required (for instance, Pepsi bottles with 250 co)., Mark the
bottle at the exact fill level}




(b) Prepare the finished syrups according to the recipe with (i) the
fresh sample, and (ii) the sample from the delivery. Put the exact amount into
the bottle. ool the bottles in & refrigerator to about 5° r;

(c) Water of the same quality as is used for bottling should be nar-
bonated at the plant with about 1 to 1.5 volumes more 7. than ig necessary in
the beverase to be tested. (ool the carbonated water toabout 5 €3

(d) Hold the bottle containing the exact amount of cooled finished
dyrup obliquely and fill it carefully with the cooled carbonated water up to
‘the marked fill level ani crown at once. 002 loss should not be more than
1.5 volumes,

5. FPrepare a triangle test for four to eight trained Judges with the
fresh beverage sample ani the one from the delivesy. Present the different
samplea under the same conditions as tot

(a) 3, content;

() Temperature;

(c) Sugar content;

(d) Acidity;

(¢) Amountsy

(f) Size and shape of the glasses or cups. Do not use cups with an
odd taste.

Separate judges to avoid them influencing each other. In general, judges
should not test after amoking, consuming spiced meals or other strongly fla-
voured products, or if they have a cold.

The answers of the judges should be written on a sheet of paper. If the
trained judges cannot find a differemce, the delivery is acceptable. If they
do find a difference, a panel of 10-20 Judges should be used.

6. Determime, by checking against a significance-tabdle for triangle tests
if the difference is significant. If it is, it must be assumed that the dif=-
f'erence can be detected by the consumer.

The minimum number of correct answers to the number or'judgu for signifi-
cant difference obtained by the triangle test ares

Riaimua ocorrect

ludges —bhiere
8 6
10 7
12 8
4 9
. . g
18 10

] 1




roangTacion ot Jua.ity con'rol

v srior o ottain a very high measure of security, it is recommended that

‘he Twdl.lr control ot the Plavour and taste ashould be in ‘wo atages,

e tUirge shouli use an expert panel which is independent of tne production
fepartmen:, 1 tins With scientific testing methods. In this way, it 1s possible

¢ artain reliilie regults on the standard concentrates and flavour bases.

e second shol 1 'ake place at the production line. Among the produntion

rerz nnel two persons for each shift with a sensitive palate should be selected.
ne ¢ .het should ‘egt the teveraze immediately after bottling, Doimg it in

‘ne caimrioec’ Wav, L' 1s possible to test the teverage every hour and the tester

Lt WEL. ‘ra.ne.., e tedter ghould act as a representative uf the nonsumer

o tant ¢ *ne reverase hag the stanlard ‘aste to which the consumer is

‘LLourte g1, wer.ationc 3houll he reported to the "roduction Manager immediately.

“relimipary stuiies on the feasibility of utilisgtion of

manpo and ' t t

"he main tagk of soft drinks is to provide the human body with water.
‘acause >f the extremely high water demand during the summer seamn and the
very sma:. water lemand during the winter season, the procuction varies as

shown 1~ "airle 1,

iable 1, ivtal production of beverages, Jamiary and August 1974

Lant August 1974 Jamary 1g4 AR cemared
(cases) (cases (WCO:::(O)

Raghdad 1,459,426 171,302 12

Ki riuk 210,987 21,416 10

Mol 244,459 16,062 7

Hilla 178,789 16,613 9

Basrah 329,728 93,562 2
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Tatle 2. Production in rushe nla plant, 1771 "4
( ™Mousands of rases’

‘ola range ‘raubl Tinni
Jummer_aeason
September 72 208 15?7 72 11
Apral 1974 241 94 4f L
May 1974 87 14% 171 22
June 1974 472.9 1£71 149.9 27 .4
July L0074 465 188 151 1
hugust 1974 389 182, 12649 15.7
2. 1 ‘”'8 09 9?8 08 ()48 0‘ 1‘F3 01
uinter segsop
Jctober 1973 19¢ 77 41 2.4
November 1973 81 24 11 1
D.C.b.r 1973 5603 1703 60‘ 0
February 1974 5% 20.9 18 1.2
March 1974 119 44 16,1 3.2
543.) 193.6 96,8 9.0
Cercontage of production
during summer seasen 25 2 18 9

(fonglunong
Table 1 shows the influence of the climmte on beverage conmmption.

Table 2 shows that Cola holds the highest percentage &uring both the winter
and susmer seasons.

During the wiater seasen the censumption of soft drinks is limited. One
way to raise consumption of existing products oculd be by giving a product a
unique sales propositien (USP), for imstamcesr in winter-time pecple in Irag
suffer froa colds and imfluemsa. Therefore, it wuld de useful to produce
drinke with vitamin C, which would also give the drink a better shelf life s~
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: TS LTtV wo i i te to introduce new products witable for the
N, . Yoty e Cucdies woull e ne ‘ecjary Letfore recommendation

(Tlaan 0 tins Wep apd CTadpnent

Lol wf o Gie ola plant, sachdal
, . 1 “ine ? 1i {en
i £ sl . 4—;--:.__'... :‘.l_x}i_i ;& NQH ilne .
. 2 z ?
TUOtLrdi Tt o, A washine . ! N
LN . 2 1
e Wyt 2 1 ?
£5 L0 e _nspectionm k) 2 2
PO 1 1 1
“TLe inopection 3 2 ?
£ 3 ”
- 2 o] ~
& <
€ 1 1 1
et e 1 "
o5 18 18
3. L {talel per hour 1,000 46¢c 750
A Al production ef firiency
‘4 el per no.p £50 @ 69, 350 m T4 i
T luction employees per cage 251650 = 18:350 » ?
0,738 2.n51

“he numter of production employees per case depends mainly on the level of
automation, Therefore, from the eCONnoOmic paint of view, regular and e
preventive maintenance ig important .,

fficient

With the automation level of the new line, the direct production employees
por case should not be more than 0.026. Actual production output ghoulg be
99 of the capacity or more,

o
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