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Issue

Current gundance on the handllng and storage of expressed breast milk (EBM)
for healthy infants is unclear and inconsistent. The key concems are the place

of storage, storage times and temperatures, and how this may affect the «

microbiological status of the milk and its nutntional ahd the lmmunolognal

quality. This paper summarises current guidelines, examines factors

affecting storage of EBM and highlights some gaps and uncertamﬁu in our
current knowledge.

The focus of the papcruon handlingandstomgoofEBMbrfeeding
“healthy” full term infants in the home, and settings other than hospitals (e.g.
the work place, day care, child minders and nursery). it does not specifically

address ‘milk banking’ (see www.ukamb.org for more details) or.

recommended handling and storage practices for breast milk in neo-natal or

specralmur%thaMndHeamSﬂm |
The paper has, attempted to present an overview in relatton to the handlhg

" and storage of expressed breast milk. Microorganisms are the main hazards -~
associated with poor hygiene and/or inappropriate storage of EBM. Whilst - .
breast milk has been linked with the direct transmission of infections from

mother to child, this aspect is not covered in. the paper which focuses on the
hazards and risks associated with EBM and how thesecan be managed. |

lntroductim

Exclusive breastfeeding is recommended for the first six months of an infants
life with continued breastfeeding alongside the introduction of solid foods.

Infants are vulnerable to a wide range of infections. With respect to infectious
intestinal disease, (IID) rates in children under 1 year of age in England were
found to be about 3 times higher than across all age (FSA 2000). in the USA

‘the incidence of salmonellosis among infants has been found to be 8 foid |

greater than the incidence across all age group (CDC 2004). Although

incidence rates of IID tend to be higher in infants there is no evidence that this -

is primarily due to infant feeding either breast milk or breast milk substitutes.

Epidemiological studies have provided evidence of a protective effect of |

breast feeding against gastrointestinal and respiratory infections (FSA -2000;
Field 2005; Newburg 2005). Breast milk is known 4o contain a number of

protective factors including specific antibody and anti-adhesion factors and a

range of components with antimicrobial activity (lmm '

Impact of storage on the microbiological status' of expressed

breast milk

Breast milk is not sterile and microorganisms will be acqumd from the skin
and nipple as milk is expressed {Ajusi et al. 1989; Rozolen et al. 2006). The
levels of bacterial contamination tend to be low and variable although (102-
10%ml) an “acceptable” contamination level and potential for muitiplication in

‘£BM has yet to be clearly defined.
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Good hyglene is lmportant in preventing contamination of breast milk with
harmful microorganisms and careful attention to cleaning and sterilisation of
equipment such as breast pumps and storage containers is emphasnsed in
most publications and websites providing advice and guidance in this area.

There is evudence in the literature that breast milk can on occasion act as the

source in transmission of pathogens parbcularty bacteria. Transmission of
Salmonella via EBM has been reported in a few instances (Quatishat et al.
2003; Chen et al. 2005). Contaminated breast milk was suspected but not
proven as the source of a case of Enterobacter sakazakii meningitis Brazil
(Barreira et al. 2003) although recent work has shown that E. sakazaki is
capable of growing in EBM (Lenati et al. 2005). In contrast to EBM there have
been well documented outbreaks of Salmonelfa and E. sakazakii infection
linked to powdered formula the microbiological safety of which has recently
been the subject of two FAO/WHO consultations (FAO/WHO 2004, 2006).'

Many studles have looked at the growth of bacteria in EBM under different
storage conditions in both tropical and temperate climates (Larson et al. 1984;
Knoop et al. 1985; Pittard et al. 1985; Olowe et al. 1987; Sosa & Bamess

1987; Nwankwo et al. 1988; Ajusi et al. 1989; lgumboret al. 2000; Ogundele L

2002; Rechtman et al. 2006). Many of studies in this area'are relatively smalt
and are often difficult to compare directly due to design and methodologiml.
However, collectively they provide a reasonable body of evidence in support

of the bacteriostatic behaviour of EBM during several hours under ambient

conditions and several days at refngeratlon temperatures.

Challenge studies with bacteria have demonstrated inhibitory propertles of
EBM and components (Chen & Allen 2001; Ogundele 2002; isaacs 2005;
Coppa et al. 2006) although as is often the case there can be apparent

exceptions to the rule (Lenati et al. 2005) . ¥

Although the focus of this paper is EBM, Santlago et al. (2005) examined the
effect of human milk fortifiers on bacterial growth in breast milk and Telang et
al. (2005) reported that fortifying fresh human milk with commercial powdered

human milk fortifiers did not affect bacterial growth during 6 hours at room

temperature.
Impact of storage on the chemical status of ex'presséd milk

Maintenance of the |

important and it is known that chllled andfrozanstorage W|ll lmpact to varymg

degrees on a wide range of nutrient constituents, vitamins, antioxidants,
cellular and immunological components (Garza & Nichols 1984; Bank et al.
1985; Hamosh et al. 1996; Jocson et al 1997; Eteng et al. 2001; Miranda etal

2004; Field 2005; Isaacs 2005).

Chemical parameter may behave differently depending on the storage
conditions. Hanna et al. (2004) examined the effect of storage on breast milk
antioxidant activity and observed that refrigeration was preferable to freezing
for preserving activity. Miranda et al. (2004) examined the lipid peroxidation in




4
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'

breast milk during frozen storage (-20°C for 10 days) and refrigeration 4-6°C
for 48 hours) and found that frozen storage was better for pnesetving the

quaMy of the mik.
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Current advice on the handl‘lng and storage of expressed
breast milk . , | .

To continue breastfeeding mothers frequently express and stonetheu' milk for
use during periods of separation where they leave their baby with someone
else to feed, most notably when retuming to work following matemity leave.
For example breast milkk may be expressed, stored and or thawed for use in
the home, the work plaoe, day cars, at child minders or nurseries.

Thensawmrangofadvieeavahhbbconwmmdhedh;
professionals in the UK and elsewhere on the handling and storage of £BM in

the home and it is generally applicable to the other settings mentioned above. -
Table 1 shows a collation of current guidelines available for EBM under

ambient, chilled or frozen storage. This is not an exhaustive list although-even

within this sample recommendations varied from “use almost immediately” to
24 hours at ambient temperature, 24 hours to 8 days in the fridge and 3

months to 12 months in the deep freaze. The evidence base underpinning
these guudelmes is often not available but likely reflects the wide ranging

findings in a diverse range of studies on the microbiological and. chemed_
changes in EBMthebemoondudedwmem

Some of this advice is produced byGovonmmtDepmm\etmorAgetm .
but a wide range of other orgarisations and support groups also offer
guidance via books, leaflets and or websites. The advice currently availabie
has led to confusion about which advice is appropriate to follow as “best
practice”. Hands (2003) reviewed five research-based and. 10 simplified
guidelines for safe storage of expressed breast milkk in the home and her
findings are similar to those here. On the basis of her findings key points for
storing breast milk were identified covering good hygiene, accurate fridge
temperature control, suggested storage times and guldance on defrosting and

warming milk. |
Good hygiene is a key consideration irrespective of the subsequent method of

storage. There appears to be clear consistent guidance and advice on .
hygiene, particularly the importance of thorough cleansmg and stenlrsahon of :

— ~-;--~W-w_—equment-—and—storage—cental BR h
expressing breast milk. Handlmg and storage of EBM wnll usuaﬂy mvolve the

use of equnpment and surfaces in the kitchen. It is important therefore to also
recognise the food safety 4Cs message {cleaning, cooking, chilling and
avoiding cross contamination) cross-contammatlon being a particular risk in

this situation.
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Table 1. Guidelines on ambient, chllled or frozen storage of expressod
breast milk (EBM). (Updated from Hands 2003) L

Guld‘anco Ambient _' Fridge ' Freezer . | Freezor
. , ' ' | compartment |
' o o ~ of fridge . |
Department  of 24 hours |1week .~ ' |3 months
Health Bith to | A o % R
Five (2008) o ‘ ' o ; ‘
Breastfeeding. |6hows = | 3days at5-10°C; ‘2weeks(-15°C)“ 6monthsf | | |
Network (2004) | o o -
;  |8daysato4’C | .. - [-18°Corlower
Academy  of | 6-8 hrs (25°C) 5 days at 4°C 2wesks | 3-8 months at
Medicine (2004) | 4 R L
- ~ : | 6-12monthe ot
La Leche { 24 hws 15°C; 8daysat04°C- | 2wesks 'Frequenuy used
( 10 hrs at 19-22°C; AU P 34 months, | -
46hrsat25°C’ o | | froamn 8t —19% “
Health " |5daysatz4'c  [Gmonths | 6months
for  Scotiand '
(2003) ,
| Healtn L 2daysat24°C | - "| 3 months at
Agency NI -18°C
(2003) : -
Lang (2002) {Ghes |12 days et 4°C|. : 3 months at
days - o
| UK Association | 6hes 1mm_4m&_:mgm .
{ (2001) v R R
Lawrence & {6-8 hrs at 26°C or [3-5 days at 4°C or [2weeks |3  months in
Lawrence (1999) | lower - lower S frequently used
. ‘ domestic freezer
2 days in a {back not bottom)
domestic fridge : '
_ | 6-12 months in’
separate  deep
freeze -20°C or
lower
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Renfrew ot al. | Use almost | 2-3 days 1 month
(2000) . |immediately | | . B
Newnsn & |10hms 4[umotmayc' ~ |24monthe |8 months or
Pitmen (2000) o longer . [
UNICEF (1998) 3 days et 2:4°C 3 3 months in|
|24 hes i domestic
» fridge with no
Moody et | 124 s at 4%C. or Ts montne |
(1906) 1 below - | o
o At back or botom | S
_ . of fridge o
National Health [ 8-8hrs (26°C) | 3-Sdeysat4°Cor | sz‘n
{ Research _ 8-12 monthe ¥
{ o o4 |
Amm-(m at-18C .

Refrigeratbr and Freezer Temperafureg

Refrigerators have an important food safely role in keepinq.- foods: chilled
within the home and other settings and i operated cormrectly will reduce the

risk from bacterial growth in foodstuffs that are stored co

including EBM. ' If guidelines for storage of EBM are “risk based” then an

understanding of the temperatures in domestic

help in accessing the likelihood of oomplianen.

There is little recent data on the temperatures of domiestic refrigerators. The

refrigerators and freezers will

last comprehensive domestic refrigerator survey in the UK was carried out in

1990 (Evans et al. 1991). The mean temperature found ranged fom -1C 0~
11°C over a 7 day period, and the overall mean temperature was 6:6°C, with
nearly 70% of fridges operating at more than 5°C Variation was found in -
performance between fridges, and within each fridge over time. Different

temperatures were also recorded in different parts of single fridges.

In a more recent study of domestic refrigerator temperatues in the UK

Johnson et al (1998) found temperatures ranging from -2°C to 13°C with a |
mean of 7°C and with 70% of fridges operating at more than 5°C. In a small
survey in Ireland Kennedy ef al. (2005) found a wide range of temperatures in

domestic fridges (range -7.9°C to 20.7°C) with

operating at more than 5°C.

a mean of 54°C and 58%

There is less information conceming the temperature of domestic freezers or
freezer compartments. As with refrigerators freezers are likely to vary to some-
extent depending on the age and maintenance of the .equipment. Since



MCN10 — 2 Storage of Breast Milk ' 'November 2006 |

mic‘roorgan‘isms will not multiply at freezer temperatures unless there is a
partial thawing, fluctuations are more likely to impact on the chemical
composition and organoleptic properties of EBM.

Defresting expressed breast milk

Particular care is needed when defrostmg EBM. A range of approaches are
suggested and used for defrosting and warming EBM but the preferred
method is to defrost in the fridge (Hands 2003). This does take longer than
defrosting at ambient or in tepid or hot water or under running cold water so
there are practical considerations. Using microwave ovens for defrosting or
heating breast milk is not recommended (Hands 2003) EBM which has been
thawed needs to be handled with particular care to minimise opportunities for
bacterial growth and enzymic changes which will affect acceptability. Once
defrosted, EBM should not be refrozen as this is likely to result in a
deterioration in quality and introduces another step where there is potential for
microbial growth if thawmg is not properly controlied. However, Rechtman ‘ot
al. (2006) have suggested that EBM thawed in the refrigerator. for up to 8

hours may be safely refrozen and perhaps could even be mixed with fresh. = .

milk before doing so. No studies were found which examined the effect of
repeated freeze/thawmg cycles on microbial growth. The volume of EMB
stored frozen in individual units is a conslderatlon as larger volumes of EBM

will take longer to defrost in the fndge C

'
I

Other 'aspec'ts

Guidelines on handlmg and storing EMB often neglect to mention the need to
label the milk. This is an important consideration, particularly if the milk is
being sent to a setting outside the home. Transport of fresh EBM raises
practical issues of storage, maintaining temperature control (e.g. use of cool
bags, freezer blocks) and avoiding cross-contamination.

Most studies on handling and storage of breast milk focus on the
microbiological and chemical changes that occur during storage and there
appears to be a lack of published information on practices attitudes and
beliefs conceming the handling and storage of EMB in the home and other
settings. Such studies would help assess the likelihood of comphancew:th

recommended guidelines.

Conclusions

o EBM is not sterile. Whilst a number of studies have demonstrated
bacteriostatic activity during ambient for several hours and refrigerated
storage for several days, attention to hygienic preparation and storage

is crucial. .
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o There is significant variation in published guidelines for the storage of
'EBM under ambient, refrigerated ,and frozen conditions Chemical
composition of EBM can bé mﬂueneed by the mode of ‘storage and
consideration needs to be given defining how optimum . storage
conditions can be achleved for oomposition without compmmising food'

_ safety.

o The temperature of domesﬁc fridges can vary oons‘iderably.'an'd EBM

, should be kept in the body of the fridge and not in the door where
pasteurised drinking milk is often stored. Use of a fridge thermomehr
should be encouraged if the fridge is ndtpmvnded wrth one. .

o Clear labelling of EBM is important partlculady for settmgs ouslde tho ‘
home (e.g. nurseriu). :

o To encourage compliance EBM handﬁng and storade mstructions need
to be kept simple and clear for the home and other settings ymero it will

be used.

Areas for further research

o Thereis scope for further work to establlsh the effect of mitial bacterial
load in fresh EBM on'the nature and -extent of bacterial growth under
different storage conditlom end the role of mtrinsk: pmm
factors. .

o The avallabmty of structured microbiological data on EBM could form
the basis of predictive modeis to assess the behaviour (gmwm :
survival) of bacteria under different preparation and storage scenarios.

o Abetter understandlng of attitudes and behaviours to the handiing and
storage of EBM in different settings is needed so that guudance and be
formulated and targeted in the most effective way.. :
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