Special Feature: The 30th CMAAO General Assembly & 51st Council Meeting
Symposium “Ensuring Food Safety: An Important Challenge Today”

[Philippines]

Mother Nature and Food Safety: The 21st Century
Health Agenda*
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SAFETY HAZARDS IN FOOD
PRODUCTS
GENERAL HAZARDS FROM FOODS

MOTHER NATURE AND FOOD SAFETY:
THE 21ST CENTURY HEALTH AGENDA

A variety of safety hazards are associated with foods produced by any
method. These can be categorized from greatest to least hazardous by
their probability to cause an adverse health effect as:
 pathogenic microorganisms,
 nutrient imbalances,
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 naturally occurring toxicants,
 environmental and industrial chemicals, including pesticides,
 food and feed additives,
 food alterations associated with genetic modification.

This categorization was first proposed by Wodicka (1982).
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CLEAN WATER
CURRENT REALITIES

*1 This article is based on a presentation made at the Symposium “Ensuring Food Safety: An Important Challenge Today” held at the 30th
CMAAO General Assembly and 51st Council Meeting, Yangon, Myanmar, on September 23-25, 2015.

1

192

Professor of Pharmacology, Anesthesiology and Clinical Epidemiology, UST Faculty of Medicine and Surgery; Senior Associate Researcher,
UST Research Center for Culture, Education and Social Issues and Health Sciences; President, Philippine Medical Association
(philmedas@yahoo.com).

JMAJ, December 2015—Vol.58, No. 4

MOTHER NATURE AND FOOD SAFETY: THE 21ST CENTURY HEALTH AGENDA

GARBAGE DUMPS

ABUNDANT CROPS

PATHOGENIC
MICROORGANISMS

HAZARD ANALYSIS CRITICAL
CONTROL POINT (HACCP)
REQUIREMENTS

 The need to focus more heavily on pathogenic microorganisms,

 all slaughter plants should have standard operating procedures

and to implement preventive approaches such as HACCP, was
established and supported by studies conducted over the past 15
years by the National Academy of Sciences, the Government
Accounting Office, and the USDA.

for sanitation;

 slaughter plants must test carcasses for generic Escherichia coli,

an indicator of fecal contamination;

 all meat and poultry plants must implement HACCP systems as a

 In 1994, the Council for Agricultural Science and Technology

means of preventing or controlling contamination from
pathogens, as well as other hazards. Under HACCP, slaughter
plants identify and evaluate the hazards that could affect the
safety of their products and institute controls necessary to
prevent those hazards from occurring or at a minimum, keep
them within the acceptable limits;

estimated that 6.5 to 33 million cases of food-borne illness and up
to 9,000 deaths occur each year because of food-borne illness
and related problems. However, public support for change in the
food safety system did not truly begin to emerge until the 1993
outbreak of food-borne illness associated with Escherichia coli
O157:H7 in undercooked hamburgers.

 mandates performance standards for salmonella at slaughter

 Thus, a comprehensive strategy for change was developed with

HACCP and pathogen reduction as the centerpiece.
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and grinding plants.
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GARBAGE DUMPS
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AIR POLLUTION

GAS EMISSIONS

GAS EMISSIONS
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INCREASED POLLUTION
 An undesirable consequence of the industrialization of agriculture

and manufacturing is the release of chemicals to the environment.
Not all food pollutants come from industrial processes, however. For
example, dioxins and furans are contaminants released
unintentionally into the environment as a result of both preindustrial
combustion processes (e.g., the combustion of forests or brush) and
modern combustion processes (e.g., industrial burning, landfill fires,
structural fires) (IOM/NRC, 2003). Whether exposure to these
pollutants has increased over the years depends on the pollutant,
and the data needed to assess trends are often lacking (IOM, 2007).

NATURAL CALAMITIES

 The bioaccumulation of pollutants in the food chain (e.g., methyl-

mercury in seafood) has received a great deal of attention. The
pollutants of concern may change over time as manufacturing
processes evolve, but those that are persistent in the environment can
be a chronic issue for public health and environmental agencies.
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TYPHOONS AND
MONSOON RAINS

FLOODS

FLOODS

WASTES IN OUR WATERWAYS

WASTES IN OUR WATERWAYS
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WASTES IN OUR WATERWAYS

WATER AND WASTE
MANAGEMENT
 From a processing standpoint, water quality is an

extremely important issue. Water is obviously a key
input into all food production processes, and water
is a critical ingredient and should be evaluated in
the same way as any other product ingredient. We
should assume responsibility to demonstrate that
the water we use during food production meets
drinking water standards
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ELECTRONIC WASTES

ELECTRONIC WASTES

CLIMATE CHANGE AND THE
FOOD CHAIN
 Climate change is doubly relevant to the food enterprise: not

only may climate change affect food yields, but food production
may contribute to climate change by releasing a substantial
amount of greenhouse gases, such as carbon monoxide and
nitrogen monoxide (Stern, 2007). Stern (2007), among others,
has highlighted serious concerns regarding the effects of climate
change on future food security, especially for populations in lowincome countries that are already at risk of food insecurity.

 Climate change can affect food systems directly, by affecting

crop production (e.g., because of changes in rainfall or warmer
or cooler temperatures), or indirectly, by changing markets, food
prices, and the supply chain infrastructure—although the relative
importance of climate change for food security and safety is
expected to differ among regions (Gregory et al., 2005).
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Marilao–Meycauayan River System

MAN-MADE

DEAD RIVERS
 Metro Manila (5): the Marikina River, the San

DEAD PHILIPPINE RIVERS
Of 421 major rivers and 20 major large river
basins, 50 are dead. (Atienza DENR 2008)

DEAD RIVERS
 Gozun said the biochemical oxygen demand (BOD)

for Class C water should not exceed seven
milligrams per liter. BOD refers to the amount of
oxygen that is consumed by micro-organisms present
in wastewater when discharged into a body of
water.

 In addition, the dissolved oxygen (DO) present in

Class C water should not be lower than five
milligrams per liter to sustain aquatic life. According
to the DENR, San Juan River has the highest BOD
loading at 68 mg/l to a low of 54.8 mg/l against
the DENR’s standard of 7 mg/l. Its average DO
level was at 2.4 mg/l.
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Juan River, the Navotas-Malabon-TenejerosTullahan (NMTT) River, Parañaque River and the
Pasig River

 The DENR also classified 10 rivers outside of the

metropolis as biologically dead. These are the
Bocaue and Meycauayan rivers in Central Luzon;
the Imus, Ylang-Ylang and Mogpog rivers in
Southern Tagalog; the Malaguit and Paniqui rivers
in the Bicol region; the Balili River in the Cordillera
Administrative Region (CAR); and two rivers in
Central Visayas namely the Butuanon and
Guadalupe rivers

DEAD
RIVERS

 The Average DO level (ADL) of the Marikina

River was pegged at 3.1 mg/l and its average
BOD loading (ABL) was at 18.2 mg/l. The
NMTT’s ADL was at 3.6 mg/l and its ABL was at
22.3 mg/l; Parañaque River registered a 2.5
mg/l ADL and a 42 mg/l ABL; and the Pasig
River posted a 3.1 mg/l ADL and a 10.7 mg/l.
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Manila Bay is identified as a pollution hotspot

...roughly one-third of our
randomly sampled children
had elevated blood lead
levels. using levels defined
by the US Center for Disease
Control, the maximum
allowable cut off is 10ug/ml.
we also found that variations
across regions and provinces
were wide.
Biliran and Leyte province in
region 8 had the highest
incidence of elevated
blood levels (over 40
percent) while Siquijor and
Negros Occidental had the
lowest (less than 20
percent).
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Report on
Philippines Climate Change Impact on Water
Greenpeace 2010
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PHTHALATES
• Esters of phthalic acid and are

mainly used as plasticizers
(substances added to plastics to
increase their flexibility,
transparency, durability, and
longevity).
• Personal-care items containing

phthalates include perfume, eye
shadow, moisturizer, nail polish,
liquid soap, and hair spray.
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Aldrin
Chlordane
Dieldrin
Endrin
Heptachlor
Hexachlorobenzene
Mirex
Toxaphene
Polychlornated biphenyls (PCBs)
DDT
Polychlorinated dibenzo-p-dioxins and
polychlorinated dibenzofurans
a-hexachlorocyclohexane
B-Hexachlorocyclohexane
Chlordecone
Hexabromobiphenyl
Hexabromodiphenyl ether
Lindane
Pentachlorobenzene

http://atovianimalg2.com/

NANOTECHNOLOGY : HOW
SAFE/DANGEROUS?
Present in consumer products:
 In Cosmetics – creams & sunscreens
 Appliances
 Clothes
 Supplements
Unlabeled
Unregulated
Lack of adequate assessment tools
http://www.nanotechproject.org/
inventories/consumer/

NANOTOXICITY
 Exceptionally large relative surface area creates

increased surface reactivity and enhanced intrinsic toxicity
[See, e.g., Andre Nel et al ., Toxic Potential of Materials
at the Nanolevel , Science 311, 622–623 (2006)]

 Many types of nanoparticles have proven to be toxic to

human tissue and cell cultures, resulting in oxidative stress,
inflammatory cytokine production, DNA mutation, and
even cell death [See, e.g., Friends of the Earth,
Nanomaterials, Sunscreens and Cosmetics: Small
Ingredients, Big Risks (May 2006); R. Dunford et al. ,
“Chemical Oxidation and DNA Damage Catalysed by
Inorganic Sunscreen Ingredients,” FEBS Letters , 418, 87–
90 (1997)]
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CHANGES IN CONSUMER
BEHAVIOR
 With an increasingly global food market, consumer expectations

and behaviors with regard to food have changed dramatically
over the past hundred years.

 Consumers have grown to expect a wide variety of foods,

including exotic and out-of-season foods. As a result, the
consumption of fresh fruits and vegetables has increased (IOM/
NRC, 1998) and is expected to continue to do so: per capita fruit
consumption is predicted to grow in the United States by 58
percent by 2020, with a smaller increase predicted for
vegetables (Lin, 2004).

 Additionally, consumers are spending more money on food

away from home, which accounted for 48.5 percent of total food
dollars, or approximately $565 billion, in 2008 (ERS, 2010).
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TAKE HOME
MESSAGE

72

PROTECT
NATURE AND
RESPECT THE
GLOBAL FOOD
CHAIN
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