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HACCP FOR SKIM MILK POWDER

This  bulletin includes technical information, latest
development on products, systems, techniques etc. reported
in journals, companies’ leaflets, books and based on studies
and experience. The technical information would be on
different areas of plant operation in different issues. It is
hoped that the information contained herein, if employed in
the factory, will help in making dairy plant operations more
efficient.

Your contributions and suggestions will make the
bulletin more useful and are welcomed.

The theme of information in this issue is HACCP for Skim
Milk Powder. It may be understood that the information
given here is by no means complete.
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1. INTRODUCTION

The importance of quality
management and safe food
production is being realized by more
and more dairy organizations. The
cooperative dairies have now started
incorporating  hazard  analysis
critical control point (HACCP)
principles into their processing
systems. HACCP is a preventive
system of control based on applying
an organized approach to food
production system.

The importance and the principles of
HACCP, and an HACCP system for
pasteurized milk were presented in
the 11th (November-December 1997)
and 12th (January-February 1998)

issues of the  ‘'Technews
respectively. To help the dairy
organizations prepare”  their

HACCPs, we present the HACCP
system for skim milk powder (SMP)
in this issue. Although, in the
present example, the focus is

primarily on product safety aspects,

it can include other process steps and
quality aspects as well, if required.

The HACCP plan for SMP is
presented in items 2 to 5. The
detailed and elaborate process
required to arrive at the results is not
presented here, only the results are
presented.

The conditions of storing and
handling of post-pasteurized foods
must not.be such that microbes can
contaminate, grow or form toxins in
the food prior drying, for example in

balance tanks or concentrators. Good
manufacturing  practice (GMP)
guidelines must be established,
together  with  recommended
‘microbiological protocols.

The drying is not per se lethal to all
micro-organisms and many may
survive. Depending upon the’
severity of the process the more
resistant organisms are the most
likely servivors, e.g. bacterial spores,
yeasts, moulds and - thermoduric
bacteria. While pasteurization
destroys salmonellae in liquid milk,
higher temperatures are required for
destruction in milk concentrates.
Although certain conditions of heat
and moisture reduce the chances of
survival during drying, total
destruction is. not achieved. Spray
drying kills substantial number of
salmonellae in skim milk, but it does
not yield salmonellae-free powder.
Nevertheless, the source of
salmonellae occasionally found in
dried milk mostly is incidental
_contamination via the large volumes
of air in drying  and. cooling
operations. Pathogens of most
concern in milk powders are Brucella
sp.,  Salmonellae  sp.,  Listeria
monocytogenes,  Escherichia
Shigella sp., Staphylococcus aureus and-.
Yersinia enterocolitica.

Indeed, there have been incidences

- of disease outbreaks associated with’

milk powders, such-as in US.A in
1981 there were 239 cases reported -
and in the UK. in 1985 there were 48
cases reported with the death of 1

person.
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Therefore, utmost emphasis needs to
be given for vigilance in hygiene and
in process parameters at all stages of
manufacture if the occurance of
pathogens is to be minimized.

2. TERMS OF REFERENCE

Manufacturing process of SMP
includes steps from milk reception to
product storage (Fig 1). However, in
the HACCP for Pasteurized Milk
(Technews, issue No. 12) all the steps

from milk reception to pasteurized
milk storage have been covered,
therefore, they are not repeated here.
The HACCP plan presented here
includes steps after pasteurized milk
storage to product storage only, and
consideérs health hazards.
Microbiological, chemical and
physical hazards are identified.

The product should be safe to
consume up till the 'use by' date,

taking into account the storage

temperature and humidity.

3. DESCRIPTION OF THE PRODUCT

Table 1 describes the product.

Table 1 Description of skim milk powder

Facility

Product Description : Skim Milk Powder

10 km south of the town.

The product

The dairy factory produces a variety of dairy products including skim
milk powder (SMF) for sale. The factory is located on the state highway

~ destination.

The product is partially agglomerated skim milk powder in 25 kg. bags,
and 1 kg. and 1/2 kg. retail packs (polyethylene pouches). The
product is stored atambient temperature, preferably lower than 30°C,
and relative humidity not higher than 70%. The keeping quality of the
end product under these storage conditions would be not less than 9
months. The product can be despatched in covered trucks to its
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Table 1 Contd....._

The package -

Bags for bulk pack are multi-wall paper sacks with inner polyethylene
liners of minimum 75 microns thickness. The outer two plies of the
sack are made from a high wet strength crepe kraft paper and are
joined by polyethylene. The inner four plies consist of natural kraft
paper.

The filled bags are machine sewn with cotton and filler cord is used to
. prevent the stitching from pulling through the bag.

Consumer packs are multilayer plastic pouches which are
automatically heat sealed.

All packages are marked with the batch number and date of
manufacture, 3

Manufacture

Good quality raw milk is cooled, stored, preheated to 45°C, separated
to 0.05-0.1% fat, the skimmed milk pasteurized at 76°C for 15 seconds,
and cooled to 4°C. The pasteurized skimmed milk is then heated to
90°C for 1 minute to impart it medium heat treatment, condensed to
48% total solids in a 4 -effect evaporator and dried in a two-stage
spray dryer to 3% moisture. The powder which is at lesser then 30°C
is packed in bags or retail packs, and stored in powder store rooms.

Intended use

The product is to be used by other dairies in the manufacture of dairy
products by recombination, such as market milk; by food Processors as
an ingredient in milk chocolate, some sugar confectionery, ice cream,
desserts and a variety of hot and cold beverages; and by consumer as
hot milk drink by reconstitution.-For. reconstitution, it is well stirred in
warm water. The reconstituted milk should be pasteurized before use. -

4. FLOW DIAGRAM FOR MANUFACTURE OF SMP

Fig1 preéenfé the simplified flow diagram for the manufacture of SMP.
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Pestsurization 76 C/15 s Seperation 0.05 - 0.1% fat

4— CcCPid
; : € CcCPt2
. |1.  Heattreatment <— CCP13
(: )_—..p - €— CCcPiA
l <— CccP2t
@———b 2 Concantration aB% T8 |+ CCP22
4— CcCP23
4— CCPIA
|: D—“'—"‘l Balance tank 44— CCP32
<— CcCP4d
(:: Joamgl — <— ccraz
> <— CcPa3
ccPe
l @_, 8. Fluld-bed diying +— coPs
8. Peckaging matsrial 7. Pachaging 4— CCPT

Distribution

8. Cleaning & sanitation « ccra

oo ool

9. Envionmentsl control | 4— CCPE

Fig. 1. Flow diagram for production of SMP

5. HACCP CHART FOR SMP

The HACCP chart for skim milk powder is given in Table 2.
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Table 2 HACCP Chart for skim milk powder
1.Process | Potential " | Preventive CCP No. Critical Control | Critical Limits Moanitoring Responsibility | Corrective Record Verification
Step Hazard Measure Point Procedure & Action
Fraguency
1 2 a 4 5 8 7 8 9 10 11
1.Preheat |a. Pathogens | Proper 1.1 Temperature & | Not lass than High heater Evaporator Check steam High heater Examination of
treat- & {emperature time 90°C and 1 temperature oparator prassura, temperature plant records by
ment saprophytic | and time . minute. chart visually chart saction-in-charge
micre- control. every hour.
organisms -
survival, Flow control Flow rate.
growth assurance
Restricting 1.2 Temparatura Tempsrature Calibrating the - | Maintenance Temperature Calibration Examination of
running o 20 h davica davice lo be temnp. supervisor instrument to racord. calibration
calibration within £0.5°C instruments be repalred or records by QA
Ensure no every 6 months replacad and Manager every 6
mixing with ra-calibrated months.
untreated milk before usa.
takes place.
(70 b. Micro- Ensure proper 1.3 Cleaning & As par Ensure that the | Evaporator Reciean and Cleaning & Examination of
D biologlcat cleaning of the sanitation conformed pre-heatsrs operator sanitize as sanitation cleaning records
s contami- equipment cleaning & and associated necessary. racord, by section-in-
nation sanitation fines have charge daily &
procedures been cleansed QA manager
and senitized periodically.
before use.
¢. Enzyme Proper temp. 1.4 AsforCCP 1.1 | Asfor CCP 1.1 | Asfor CGP 1.1 | As for CCP 1.1 | As for CCP 1.1 | As for CCP 1.1 | As for CCP 1.1
lipasa {ima control .
2.Concen- | a. Microbial Proper 2.1 Cleaning & As per Where fong Evaporator Re-clean Cleaning & Inspection of
tration contaml- _ | sanitation & sanitation of conformed runs are ' aparator sanitation plant weakly by
nation GMPs. evaporsator, cleaning & necessary, record. in-charge to
build-up Evaporator ‘| pumps sanitation operale 2 ensure cleaning.
operation pipelings & procadures. gvaporator at Periodic
under aptimal other system Cleaning {emperatures speciallst
conditions. componants. once in abova max. ' examination &
20 hours, growth temp. of maintenance of
thermophilic plant by
micro- manufacturers.
organisms.
£ v
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Table 2 HACCP Chart for skim milk powder (Contd.)

1.Process | Potential Preventive CCP No. Critical Control | Crilical Limits Monitoring Respansibility | Comective Placord Verification
Step Hazard Measure Paint Procedure & Action
Frequency
1 2 3 4 5 6 1 8 9 10 1
b. Excessive [ Ensure a2 Shortest Continuous Plant records, | Evaporator Examine the Plant oparation | Examination of
build up of | continuous and 1 residence time. | flow — Each visual during operator cause and take | records plant records
bacteria (S. | regular fiow of balance tank o' | operation action in weekly by the
auraus) & concentrale to be cleanad consultation section-in-charge
toxin allow shortest every 6 h. with the
production, | residence time. in-charge
In case of Use of dusl
extended balance tank,
plant run. regularly
cleanad during
run
4. Spray &a. Microbio- Precautions 4.1 Fead Conirol No mixing of Pracautions Evaporator Fle-pasteurize | Evaporator Examination of
dryer logical against raw milk. against conta- | operator the mixed milk | operation process records
opera- contamina- | contamination mination from record daily by section
tien tion from raw milk raw milk to in-charge.
to heated milk, heated milk,
concentrate or concentrate or Dust samplas
powdear. powder to be from dryer fluid
Precautions monitored on a bed, cyclons and
against cross continuous silo, to give early
contamination basis. warning of plant
batwsen the GMP records. contamination, by
wat side of the QA Manager.
plant & the 2
powder sida, 42 Cleaning & Refer o clean- Periodic
fike locating air sanltation ing & sanilation specialist
inlet away from procedures. examination &
exhaust air Chamber & malrtenance of
outlel. Dryer cyclones wat plant by
equipped with cleaned once a manufacturer to
suitable week. Atomizer detect cracks in
instruments manually dryer inner wall.
(inlet air temp, cleaned twice
outlet air temp). in & production
instruments run. Dry clean-
maintained ing after each
proparly GMPs run, of cham-
(See also step ber, ducts, cy-
). clones rotary

walves slte.




refreys-u

iueid Ag Apjgem
uoijoedsul [@nsm
g spJooey jusyd
O uoHBUILENS

piooes

i uoneledo

(wnie seuy

pue

1epesy

Je) selug

"Aressegeu se

‘1elj} eovided
10 ues|o-8H

lojesedo telig

“Alep
umop-jnys

% dn-pes

1e uopoedsy
|Bnsip

‘anjea 18s-sid
18 s8yoEsl

J ssosoe doip
singseid usym

sieyy Bupeiday |

/Buiuesiy

“Ajep
© pauEs|d jem

Jsneyxe selig |

sieyy Ny

UojBIUES
y Buues|n

€

er

payjoeds

Apyeudosdde

8 I8 winjed

seuy g 4@

Buylp uiew jo

sieyy BujBusyo
% Bujues|

sewp e |’

1@ jjeis paured ]

‘saunpeooud
peuuojuoo
o] Bupiosoe
Bujuee;p

‘@8N U) Jou
UByMm pBIBACD
»O|s Isneuxs

‘8les pes)

uj esBeuay|
ueppns

ou eInsus

04 "sejnpeyas
souBUBUIRL
g Juday
ajedoidde

g S%0BI
ssens 10]
siequieyo Ja/kip
10 uoloedsul
Jg|nBay

*Je jo Bupies|
premut jsuebe
SUOlINEDBIY

(o8

. 1snp) uop

~BUIWIBIUOO
[s21shud ‘g

kb

ol

L

s

£

[

uopeallien

picoal

uofioy
BAIDRLI0D

Angisuodsay

Aauenbeiy
*® einpesoldy
Bupoyuopy

‘ST [BINHD

iujog
" 10uog [BALD

'ON 420

aunseep

eAjjuanesd |

piezeH
|Bfjuajod

¢ deig

sseooig ) |

(‘pyuD) 13pmod [ru wpfs 10§ 31ey) JDDVH T 3[9EL

372



‘s@unpeoosd

PeuLOjuca
YO sejddns o} Bujpiosse
usyddns upny “pejosies ‘8sn a10j8q §|BuSiEW
“Apmnibed ebueyd §| [euelEw ‘aje ebewep Buibeyoed
sefiouepy ‘[BUsIEW Auip sunsuz 10} pejoedsul Jo Buijpusy 82IN0s s{By
b Ag spiooas BuiSeyoed JUSWILIOHALD yoieq Yoe3 gebrojg | voneuwEU0O -8lBW
BuBexoed spiovel pecadsns ‘siebrusw ebriois “Ap|1 § uBSjO Buypuey ‘uapeayoeds [Bfqosoqw By
10 uojEULLEXT Bubunony 1oeley | eseyaind g ypO uEsjd Bunsug 8q o} vary 5 efieioig ] 1ed sy feaisiyg | -Gesoed 9
Jie yBnoay
‘paynbes (o
se pebueyo 1snp) uon
% poueep | -BUWEOD
siely Ny (eaishud q
‘BiEMIBqqNY
pexorID
ou eunsuy
‘senfea mjod
‘seunjoka
‘)yom jonp
jo Buuesja
Jedoid
("6 dejs aes)
SJWD "asn
Ul Jou uaym
peiaaond eq o}
HOBIS JSneyx3
‘seinpeosocid
"eBieyo-uy “Ayep % se|Npays uaj}
wed Ag fugssesauy umop-jnys peuvouos e -giado
uaiisadsu) |ensia S8 'siely g dn-peis sad se pebueyd | yBnoiyl uop Jalup
§ spiooal juejd “Spuo28! e soejdes 18 uonsadsul -eoe(d B pOUESD | -BUIWEILOD peq
10 uoneuwexg | uoneiedo selig lo uesjoey | Jojesedo 18lig [ensip, ul Jayiy joejuj Ayrenb ay S sieNy Iy 1eqoIo B pind ‘s
33 0] -] B L 9 S ¥ € 2 |
Asusnbeiy
uoljoy ' BINPBAtIH Juiod aInsesjy piezen deig
uclBOYUEA piosey ealpanog | Ayjgisuodsey Buuowuow | sywri D | 10u0D esjuD "ON d00 enlushald jenusiod | sseooid L

(‘p1uoD) 1apmod >yjrur wpys 10§ J1eYD JODVH T 2[qeL

e iap!



vLE

Table 2 HACCP Chart for skim milk powder (Contd.)

1. Process ‘| Potential Praventive CCP No. Critical Conlrol | Critical Limits | Menitoring Responsibility | Corrective Record Varification
Step Hazard Measure Paint Procedure & Action
i Frequency
1 2 3 4 5 6 7 a8 -] 10 "
7.Packag- |8 Environ- Same as those 74 Clean AsperCCP9. |AsperCCP9. |AsperCCP9. | AsperCCP9. |[Asper CCP9. As per CCP 9.
Ing mental of step 5. environment g WESE
contami-
nation Good
houSakeeping
and GMPs.

b. Smaell piede | Regular PM of 7.2 | Proper All component | Check Operalor Tighten Packaging Examination of
of equipmant operation & PM |proparly '| equipment , component in  |record packaging
component . of equipment tightened condition at m/c. properly records and PM
falling into, : |always starl-up records by
pack Seclion-in-

charge regularly.
8. All Microbialtoxin | Etfective a Cleaning Approved Visual Evaporator & Reclean Cleaning Examination of
process | contamination | cleaning parameisrs cleaning inspection, dryer oparaiors racords cleaning & plant
sleps due to poor procedures. procedures, no | temp, solution operation records
involv- | cleaning. residues concentration, by QA Manager
ing tims, frequency & plant in-charge
product etc. as dally,
in approved.
corflact | Before start-up
with of every batch.
produc-
tion
equip-
mant
(pre-
heater,
evapo-
rator,
balance
tanks,
ienks,
dryers,
pipe-
work,
cyclo-
nes)

cleaning
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