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Enterobacter sakazakii in Powdered Infant Formula
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Reported by Dr. Ken Chong, Scientific Officer,
Risk Assessment Section,

Centre for Food Safety

In September 2008, the media reported that apart from
melamine, Enterobacter sakazakii (also called Cronobacter
species) was detected in powdered infant formula (PIF) from
the Sanlu brand. In this article, we shall focus on this bacterium
and relevant Food and Agriculture Organization (FAO) / World
Health Organization (WHO) advice on safe preparation and
handling of PIF.

Enterobacter sakazakii and Infection in Infant

Enterobacter sakazakii is a gram-negative, non-spore-
forming bacterium with optimum growing temperatures ranging
from 37°C to 43°C. It is a pathogen that generally causes
disease only in people with weakened immune systems. There
is emerging public health concern of this bacterium because it
can cause rare but fatal infections in infants (i.e. children < one
year old).

The bacterium can cause invasive infections (e.g. blood
or brain infections) in infants. In particular, neonates (< 28
days old), infants less than two months of age, pre-term infants,
low-birth-weight infants (< 2.5 kg) and infants with weakened
immunity are at greatest risk. One of the possible factors for
this may be due to the stomach of newborns, especially of
premature babies, is less acidic than that of adults, which may
contribute fo the survival of Enferobacter sakazakii in infants.

The Germ in the Powdered Infant Formula

Despite the source of Enterobacter sakazakii is not known
in many cases of infant infection, increasing number of reports
have suggested PIF as the vehicle for Enterobacter sakazakii,
which can also be found in the manufacturing environment.
Even low level of the bacterium in PIF can lead to infection.

Although the bacterium does not grow in dry PIF, it
can survive for long periods. Reconstituted PIF can provide
favourable environment for growth of the bacterium when it
is held at room temperature (i.e. above 4°C), particularly for
extended period.

FAO/WHO Assessments on Enterobacter
sakazakii

The Joint FAO/WHO Expert Meeting on Microbiological
Risk Assessment (JEMRA) has evaluated the risk-reduction
strategies for Enterobacter sakazakii in PIF. As contamination
can occur at manufacturing and preparation stages, appropriate
control measures should be applied during the manufacturing
process as well as during and after reconstitution.

JEMRA concluded that controlling intrinsic contamination
(i.e. contamination in PIF before opening) would help to
decrease the risk for the bacterium, which relies on effective
implementation of preventive measures by manufacturers.
These include strengthening measures that further minimise
entry of microorganisms and avoid their multiplication, such
as exclusion of water from the processing environment to the
extent possible and feasible. In addition, it is also required
to implement monitoring and environmental management
programmes, which cover all relevant elements including the
processing environment, product contact surfaces and finished
product.

(BYZ2EH) AIERYZ2P0EME

Food ~Safety Focus is available from the CFS website:
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On the other hand, JEMRA evaluated different scenarios for preparation
and handling of PIF and recommended several practices that can help reduce the
risk. Reconstitution of PIF with water that is no less than 70°C can significantly
inactivate Enterobacter sakazakii. To limit bacterial growth, the time from
preparation to consumption should be minimised, i.e. consume the feeds within
two hours after preparation; feeds prepared in advance are required fo cool
immediately and stored at or below 4°C as well as re-warmed for no longer than
15 minutes for consumption within 24 hours of preparation; and for making a
batch in larger container (no larger than 1 litre) in care settings, formula should
be cooled in small containers where possible, as larger container may result in
slower cooling rate.

PIF is not a sterile product and may be contaminated with pathogens that
can cause serious illness. For high-risk infants who are not breastfed, caregivers
are encouraged to use commercially sterile liquid formula, whenever possible
and feasible.

Key Points to Note:

1. PIF is not a sterile product and may be
contaminated with pathogens that can cause
serious illness.

2. Neonates and infants less than two months of
age, in particular pre-term infants, low-birth-weight
infants and infants with weakened immunity, are at
greatest risk for Enterobacter sakazakii infections.

3. Microbiological hazards are controlled by
appropriate risk reduction measures applied by
both manufacturers of PIF and caregivers.

Advice to Caregivers

Reconstitute PIF with water that is no less than 70°C (water left for no more
than 30 minutes after boiling) and minimise the time from preparation to
consumption.

+  Feeds prepared in advance should be cooled immediately after preparation
and stored in a refrigerator. Reconstituted feed should be re-warmed
immediately before feeding and used within 24 hours of preparation.

Re-warm reconstituted feed for no more than 15 minutes by placing in a
container of warm water with occasional shake or swirl; the level of the
water should be below the top of the bottle.

Wherever possible, commercially sterile ready-to-feed liquid formula should
be used for infants at greater risk.
Advice to Manufacturers

Implement preventive measures (such as Good Manufacturing Practice /
Good Hygiene Practice and Hazard Analysis & Critical Control Point) as
well as monitoring and environmental management programmes.

+  Communicate the risk reduction measures that the caregiver should follow
for the safe preparation, handling and use of powdered formula on product
label.

Further Information

The CFS Risk-in-Brief on “Enterobacter sakazakii in PIF”

FAO/WHO “Guidelines for the safe preparation, storage and handling of
powdered infant formula”

ERESETE—B (ZFTN\E+AH) 8a
Summary of Risk Communication Work (October 2008) Number
lﬁlpﬁ1§i¥ EW/BYRDBEE 65
= Incidents / Food Safety Cases
I,ﬂz_% ATRE# Public Enquiries 2 956
_Summary Of ¥EREH Trade Enquiries 321
Risk Communication Work R Food Complaints 525
BB S/ EE/ B/ HE 24
Educational Seminars / Lectures / Talks / Counselling
FEEIRYZ 2R ORERHETRS 1
New Messages Put on the CFS Website



http://www.cfs.gov.hk/tc_chi/programme/programme_rafs/programme_rafs_fm_02_04.html
http://www.cfs.gov.hk/english/programme/programme_rafs/programme_rafs_fm_02_04.html
http://www.who.int/foodsafety/publications/micro/pif2007/en/index.html
http://www.who.int/foodsafety/publications/micro/pif2007/en/index.html
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Nutrient and Health - Maintain Optimal Nutrient Intake
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Reported by Ms. Jacqueline Fung, Scientific Officer,
Risk Communication Section,

Centre for Food Safety

Nutrients are substances in foods that provide energy and are used for bodily
growth, repair and maintenance. Assessing nutrient intake is an important part
of health assessment at both the individual and population levels.  Nutrients are
essential for life. But like contaminants in food, they may also do harm to our
body. In such case, assessing nutrient intake is two-fold, i.e. evaluating the risk
of inadequacy and, on the other hand, the risk of adverse effects due to excessive
infake. For example, low intake of vitamin A may cause night blindness, whereas
high intake may cause liver abnormalities.

Starting from this issue, we will introduce a new series on nutrition. To begin
with, we will infroduce the “Dietary Reference Intakes (DRIs)”, which consist of
reference points regarding recommended nutrient intake levels for assessing the risk
of inadequacy and the tolerable upper intake levels for assessing the risk of adverse
health effects.

From Adequacy to Excess; From Benefit to Risk

Decades ago, the adequacy of nutrient intake was the main focus of nutritional
assessment.  Back then, health authorities from different places established
recommended intake levels for nutrients as indicators of nutritional adequacy.
Apparently, now we hear less about nutrient deficiency and starvation in our society,
but more on obesity and chronic diseases as a result of malnutrition and sedentary
lifestyle. Furthermore, an upsurge of processed foods, increase in food fortification
and the rapidly expanding use of dietary supplements have increased the risk of
adverse health effects due to excessive intake. To cover both ends of the spectrum, a
set of intake values, now called “DRIs”, was expanded to include the folerable upper
intake level.

Categories of Dietary Reference Intakes

Although the concepts of DRIs established or adopted by different countries are
very much the same, different sets of DRIs may have different values since there are
different nutritional needs and public health concerns in different communities. We,
in this series of articles, will infroduce and use the Chinese DRIs as they are deemed
most appropriate for the majority of people in Hong Kong.

The Chinese DRIs were established by the Chinese Nutrition Society in 2000
with an aim to guide individuals’ and population’s nutrient intakes. Furthermore,
they are used as benchmarks to evaluate the nutritional status at the individual and
population levels.

Dietary Reference Intakes (DRIs) is a collective term of the four different sets
of reference values, namely Estimated Average Requirement (EAR), Recommended
Nutrient Intake (RNI), Adequate Intake (Al) and Tolerable Upper Intake Level (UL).

Estimated Average Requirement (EAR) - The EAR is the average daily nutrient
intake value that is estimated to meet the needs of half the healthy individuals in a
given age and gender group.

Recommended Nutrient Intake (RNI) — The RNl is the daily nutrient intake value
that is estimated to meet the needs of nearly all (97 to 98 per cent) healthy individuals
in a given age and gender group. Assuming the nutrient requirements are normally
distributed, the RNl is calculated as follows:

RNI = EAR + 2 x Standard Deviation (SD)

Adequate Intake (Al) - When sufficient scientific evidence is lacking, the EAR
cannot be determined, in turn the RNI cannot be calculated. In such case, the Al is
provided. The Al is based on experimental data or observed nutrient intake by a
group of healthy people, with an assumption that the intake is adequate to promote
health. Obviously, the Al is less certain than the RNI as there is insufficient scientific
supporting data. A nutrient has either a RNI or an Al, but not both.

Tolerable Upper Intake Level (UL) — The UL is the highest nutrient intake value
that is likely to pose no risk of adverse health effects for individuals in a given age
and gender group. It is not intended to be a recommended level of intake. The UL is
established when strong evidence supporting the relationship between a nutrient and
the adverse effects is available. No ULs are set for macronutrients (carbohydrates,
protein and fat). One of the main reasons is that multiple risk factors, such as lack of
physical activities and smoking, contribute to the development of a chronic disease.
Thus, it is not possible to determine a defined level of intake as the UL.

In summary, both the Al and RNI are intended to meet the needs of almost
all healthy individuals in a given age and gender group, as such, both values are
considered to be the goals of nutrient intake. As regards the risk of adverse health
effects, the UL can be used as a guide to limit the intake levels. The risk of adverse
effects increases as the intake increases above the UL.
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We shall examine the chemical structures, functions, food sources and related health
issues of some nutrients, such as fat, cholesterol and carbohydrates in the following
issues. Itis our goal that readers, with the basic knowledge on these nutrients, would be
able to better apply the common nutrition education tools, such as food guide pyramid
and nutrition labels.
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Melamine Contamination in Eggs

Since the publication of the Incident in Focus article in the last
issue, the Centre for Food Safety (CFS) has expanded the sampling plan
for melamine analysis on the recommendation of the Expert Group on
Melamine Incident. Other than milk and processed food with milk-based
ingredients, the plan for second phase included food raw materials (e.g,

eggs), meat and vegetables.

On 16 November 2008, CFS has finished the second phase of

testing.

Of the 263 eggs sampled, 260 (98.9%) were satisfactory.

Among the eggs sampled, 139 samples were produced in the Mainland.
As regards the failed Mainland samples, it was believed that melamine
entered the eggs after the hens had consumed contaminated feed. CFS
has also entered into the third phase of testing since 17 November. Food
samples found unsatisfactory in the previous phases will be re-tested.

As the level of melamine in unsatisfactory egg samples is quite low,

there is no need for undue concern.

The Food and Health Bureau and

HRAERBEEAN="BERSERE HEHEBEBDIE the CFS would maintain close contact with the Mainland authorities in an
Do BYREEBRANTLLERNESERERRHE » DHEEY attempt to reduce the risk at the source.
IR DB E R o
ET=FERRNHE - #E  AENREEAYE (3222 N\F+—H+/<HIb)
Number of Eggs, Chicken, Meat and Fish Samples Analysed for Melamine (as of 16 November 2008)
BYER| ERREAEE AH AR EAREE
Food Category No. of Samples Analysed No. of Satisfactory Samples (%)
Z# 2 Eggs 263 260 (98. 9%)
o N ZEE 5T Chicken and chicken products 93 93 (100%)
A FER/FA/ Hthps) RAER S 90 90 (100%)
Meat (pork / beef / other meat) and meat products
£#38 R AmEE G Fish and fish products 172 172 (100%)
732 Vegetables 30 30 (100%)
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