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Incident in Focus

Vegetables
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and Chromium Contamination

Reported by Arthur YAU, Scientific Officer,
Risk Assessment Section,
Centre for Food Safety

In late August 2011,
a local newspaper reported

detection of chromium (Cr)
at levels between 0.21 and
0.64 mg/kg in vegetables

sampled from farms registered
for export to Hong Kong near
Quiing, Yunnan Province and
located about three km from an
illegal chromium dumping site.
We shall examine the potential
impacts of chromium to public

=

health and review the local
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Shanghai cabbage
were tfested for tofal
August 2011

Chinese kale and flowering cabbage
chromium in a local news report in late

Chromium - From Nature
to Food

Chromium and its compounds are naturally occurring
and widely distributed on earth. They exist in rocks, soils,
plants, animals and volcanic emissions in three main forms:
most of them as chromium metals or Cr (lll) compounds,
while Cr (VI) mainly exists as products of industrial
activities. According to a publication by the US National
Research Council in 2005, Cr (VI) taken up by plants will
be immediately converted to Cr (lll) in their roots.

Chromium exists in the atmosphere mainly as particles,
and is deposited into soil and water through precipitation.
It is essential to health as it is necessary for insulin action.
Seafood, meats and grains are good sources of dietary
chromium. Chromium may get into our food chain through
stainless steel, metals and pottery, when they are used as
food containers.

Toxicity and Carcinogenicity of Chromium

Cr () and chromium metal are not carcinogens.
However, excessive intake of Cr (lll) may still cause the
heart to stop beating. The US Environmental Protection
Agency (EPA) has established a chronic oral reference dose
of 1.5 mg/kg bw/day for insoluble Cr (lll) salts, based
on reduction of liver and spleen weight as toxicological
endpoints in rat studies.

On the other hand, Cr (VI) has an acute toxicity of 50 to
70 mg/kg body weight, where it can cause liver and kidney
damages. Chronic exposure to Cr (VI) compounds can
affect skin, respiratory tract, kidneys, liver, gastrointestinal
tract and the circulatory system. It has been shown to cause
changes to genes and mutations in cells in laboratory. The
International Agency for Research on Cancer established
that Cr (VI), when inhaled, could cause respiratory cancers
in occupationally exposed persons. For oral exposure,
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| i ‘Eﬁ R | =g 2ERRBERERENA carcinogenicity has, however, not been established. A chronic oral
Incident in Focus  mape oz g ubmeem@Limiss ©  reference dose of 0.003 mg/kg bw/day for Cr (VI) has been established
EXEBEHNESHOBR2EDNETASHEATESE bythe US EPA based on organ changes in rat studies.
0.003Z 3% °

Key Points to Note:

AEER 1. Chromium mostly exists as Cr (lll) in food. Cr (lll) is an
1. SRR EED = ERNEEE - = essential nutrient for human.

BEEARBLINEER - 2. Cr (VI) is a known respiratory carcinogen and chronic
0 A(ELESTIATEY - EHIEA GEE exposure can affect other organs.

HthgsE o 3. The current Hong Kong regulatory level on chromium in

vegetables offers adequate public health protection.

3. FELRKARRXTHEIBENREKTH
FARET REEE Regulatory Control in Hong Kong

AEmEE With the release of the above quoted media report, the Centre for
/ = Food Safety (CFS) has maintained close contact with State General

FhEERETIHE 2L 0 () BEE Administration of Quality Supervision, Inspection and Quarantine, the
Wi EEEREREEEShE RS AREREZE Mainland authority, in following up the situation. The CFS has also
4 FEBRIEN o MO N IR HETHE85 -  stepped up chromium tfesting on vegetables, especially those from the
SRS RE AR BEENES > AA\BEEAASD Iﬁrms |nttheF c*fzeé:ted c:rtlac:. tTli(we r?sults IW;are'é\qll sc:thtsfoctgéy,sM:h ogly
I 1 ABEEA(ERRE - 05 =[BRS/ \EBs . 4 Ihree out o samples taken from late August to mid September

- . - z containing low level of total chromium detected from 0.05 to 0.06 ppm
PN 4 z= , 4E BB AINAKR o B Yo :
SEBHBEEDZ006F0.06A%  EREMEM < EX e lower than the local regulatory level of T ppm on total chromium

BRI ST EERABEBRZTRESEOR | \egerables,

’.5’57 [ BT — o
SArERSZ As for the CFS regular surveillance, of the 944 vegetable samples
ERAEBRIFHE  POE_FT—FF—HZE token between January 2010 and August 2011, only six (0.6%) were
TE——FN\AHEMETY 944ERIEEA » EHRRB N detected to have total chromium at a level ranged from 0.07 to 0.6 mg/kg.
B (0.6%) BHE4 » BEENFE/AT0.07E0.6% For the only sample that exceeded the Mainland standard of 0.5 mg/kg,
oo WRB N IEBEEAT0EZ S ——(H% we have conducted a risk assessment based on local food consumption
K BEFEAERYNESWEREITEKIL » data and it shows that adverse effects are unlikely. We have also found
EEET RGBT REE o [ BN ERIE that theblcurrent ll:ijong Kong rzgulotor}/{ level ofh] pplr:I ofhtotclxlhchromium in
HRE > BEAEREE T ENARSETEN Y — vegetables would not pose adverse efrects to the public health.

FIAREKE » TASFETENEE - For more efficient regulatory control, the CFS has initiated a review

\ N . _ on the regulatory standards on heavy metals, including chromium, in
R g%ﬁél{lﬁ ’ Ef‘/L;\EEfL@% PELE ( food. A working group has been formed under the Expert Committee
%) NRERERARN  UHERVER2ERE

v on Food Safety.
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Purchase vegetables from reliable retailers;

e Wash vegetables thoroughly before cooking as substantial

o BWELSEIASTE FASKBRAAERER proportion of heavy metals and contaminants can be removed by
REMESBETRY washing;
s REBHERER  ERFENRELRY - +  Maintain a balanced diet and eat a variety of vegetables and
) . food.

A 8% B b 2B SR .

WBESR ZET o Advice to Trade

° RASENHERRERR +  Source vegetables from reliable suppliers;

- XEEFTERBEAE  BRLUZSRIKER . Farms should practise good agriculture practice and avoid using

bt

B contaminated water for irrigation.
ERESET(E—8 (ZF—FNA) e
Summary of Risk Communication Work (September 2011) Number
,ﬂpﬁ's% EH/RYMZLEEZ Incidents / Food Safety Cases 75
Iﬂf—%ﬁ /AR EH Public Enquiries 112
Summary of %R EH Trade Enquiries 158
Risk Communication Work 2953 Food Complaints 405
BERMPRER Rapid Alerts to Trade 35
HHBEENRWER Food Alerts to Consumers 0
BEMA S/ EE/ B/ e 62
Educational Seminars / Lectures / Talks / Counselling
EHIEIEYZ 2R ORERFTAS 49
New Messages Put on the CFS Website



http://2plus3.cheu.gov.hk/html/b5/index.asp?fname=index.aspx
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http://www.cfs.gov.hk/tc_chi/multimedia/multimedia_pub/multimedia_pub_fsf_21_02.html
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Food Safety
Platform
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Examples of process contaminants produced by dry-heat cooking

RPN TERETRY

Process Contaminants in Food

Reported by Ms. Melva CHEN, Scientific Officer,
Risk Assessment Section,
Centre for Food Safety

Process contaminants refer to chemicals formed unintentionally
during certain food processing methods. Some of the chemicals are
harmful and may even cause cancers. What are the food processing
methods that can generate such undesirable chemicals?

Processes that Generate Food Contaminants

Food substances are chemical in nature. Theoretically, as long
as a process causes chemical changes in food, it will generate
chemicals and some
of them could be
harmful. Process
contaminants are
chemical substances
that are produced
in food during food
manufacturing,
cooking (including
home cooking),
packaging and other
processing activities.

The best  known
processes that cause gﬂlﬁgéfggégg’ﬁ%_%g;E%Zéﬁigiﬁ%
bstantial ch in BB BIEAEEEARRAREEANSURTESE -

B g onges 1 B RIEBINE KA AT
0 91 Process contaminants such as ethyl carbamate may be
fermentation and acid 8enerated during fermentation in wine and soy sauce and

include acrylamide in French fries and PAHs in roasted por hydrolysis. -MCPD during acid hydrolysis in soy sauce
2= x—  ZAZENBERERS 1) Dry-heat Cookin

(’)ﬁ"" R Table 1: Dry-heat Cooking Usually Reaches a Much Higher Temperature ) 57 g )

& % = & 75 5% 7| B e e e Ifn dry-heat cootmg, either
oo &= =t N, , 7 = Viil-3 H ti # H
ZRVEHRZERY Methods Examples Cooking Temperatures Gil:r or kCl 'S Xsﬁd }_?s t © medtlum
M ELAN=S S BES - of cooking. igher temperature
it o S JHKE RAEEK160F 180 can be achieved as compared with
= )_53 75 % 737 (BRI 7J_< Deep-frying ~160 °C-180 °C moist-heat cooking, which uses
ilﬂ 71(‘%; fﬁ% ) B9 /m g BB R0E water and steam as the medium of
= R LR :E il B Baking Up to ~220 °C cooking. Some common process
E Ve 7/l ?D A M B Dry-he;;;“c\;)/c;l\(ing — = AR OE contaminants such as acrylamide,
HE % % Ei = a ﬁﬁ%?_;& el gl Up fo ~370 °C (F;)?Al\qu)/clic gro}:natic hy(l:lrocorbons
e IR g E-72 g — e s) an eterocyclic amines

g REBIESEEE A AER315E .
RRRBEPEE - Gas/electric grilling Up to ~315°C LHC;A\S) C|Sn be formed durmg drY'
= eat cooking.
2 ¥/ ot N=p23 RAJEK100E

( )ﬁ‘ﬁffﬂﬂﬂ? 'kﬂ/;‘, K& Steaming ~100°C {2) Fermentation and Acid

3 B 0 DN B 7K A /i\ & | Moist-heat cooking WIEKP=& REEEK100E Hydrolysis

) Moo | T RO AXNALRANTT AN )32
ﬁ'}%i@ ?gﬁgﬁ%%@ Boiling ~100°C Fermentation and acid
MNDFHRES

hydrolysis are two commonly used

BJ5k « BWEM LB R : REANEKEAS B RMHRLRE L ool are o ;
EEELEZLTERMEAEY) © Table 2: Chemical Changes of Some Foods by Fermentation and Acid Hydrolysis ?;(ex] ° Zo?n p;enc(;msowr;n?cr, CO:r;(e]r”
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molecules. During these processes,
many reaction products are formed.

feB@it

Chemical changes

BB RRA_EE -

Some of these products such as
ethyl carbamate and 3-MCPD are
undesirable and are classified as

KRBEERHINESD > Bk

Sugar in fruits or grains »>Alcohol

PRERMTLRE > LB

Lactose in milk > Lactic acid

process contaminants.

Reducing Process Contaminants

The formation of
process contaminants in food
is unavoidable but they can be

INENETHNEAE > FBa 2k
Protein in wheat and soy bean > Free
amino acids

pi iz
;Fﬁ 1& hu T 5@ *i 57_5 % Wine Fermentation
e’ =t T
HESR NN T 72 P S 0 2k Cheese Fermentation
REERYPELETR s
Y > (BIKMIBESIE B UM Fermentation
ERFOBEMAELRER | soy sauce
S R RS A S TR

£ ° HEMSBEeLe Acid hydrolysis

EUPMERE > FRaER

Protein in soy bean ®Free amino acids

reduced by, for instance, lowering
cooking temperature and reducing



http://www.cfs.gov.hk/tc_chi/programme/programme_rafs/programme_rafs_fc_01_29_Acrylamide_in_Some_Popular_Foods.html
http://www.cfs.gov.hk/tc_chi/programme/programme_rafs/programme_rafs_fc_01_29_Acrylamide_in_Some_Popular_Foods.html
http://www.cfs.gov.hk/english/programme/programme_rafs/programme_rafs_fc_01_29_Acrylamide_in_Some_Popular_Foods.html
http://www.cfs.gov.hk/english/programme/programme_rafs/programme_rafs_fc_01_06.html
http://www.cfs.gov.hk/english/programme/programme_rafs/programme_rafs_fc_01_06.html
http://www.cfs.gov.hk/tc_chi/programme/programme_rafs/programme_rafs_fc_01_06.html
http://www.cfs.gov.hk/tc_chi/programme/programme_rafs/programme_rafs_fc_01_06.html
http://www.cfs.gov.hk/english/programme/programme_rafs/programme_rafs_fc_01_22.html
http://www.cfs.gov.hk/tc_chi/programme/programme_rafs/programme_rafs_fc_01_22.html
http://www.cfs.gov.hk/tc_chi/programme/programme_rafs/programme_rafs_fc_01_22.html
http://www.cfs.gov.hk/english/programme/programme_rafs/programme_rafs_fc_01_18.html
http://www.cfs.gov.hk/tc_chi/programme/programme_rafs/programme_rafs_fc_01_18.html
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cooking time. International and national food safety authorities
and food industries have been investigating the mechanisms of the
formation of process contaminants in food; developing ways to
reduce process contaminant formation in both industrial and home
settings; conducting food product surveys; and updating on relevant
health risk assessments.

From the consumer perspective, a balanced diet without over-
indulgence of particular foods, such as alcoholic beverages, deep-
fried, babecued or fermented foods contribute to reducing exposure
to process contaminants.

The Centre for Food Safety has been keeping in view the
international development and scientific findings, and conducting
risk assessment studies on some process contaminants. In the
coming two issues, we will further discuss some common process
contaminants formed during cooking, fermentation and acid
hydrolysis respectively.
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Use of Caustic Soda in Sea Cucumber

Recently, there were media reports on the abuse of caustic soda
in sea cucumber on the Mainland. This raised public concerns as
caustic soda is corrosive at high concentrations.

Caustic soda is the common name for sodium hydroxide, which
functions as an acidity regulator or is used as a washing and
peeling agent in food. The Joint FAO/WHO Expert Committee
on Food Additives (JECFA) has evaluated the safety on the use of
sodium hydroxide in food and considered its use in food according
to Good Manufacturing Practice would not pose adverse effects to

health.

The food trade should follow Good Manufacturing Practice on
the use of sodium hydroxide in sea cucumber products. Traders
should source sea cucumbers from reliable suppliers and ensure
all foods they sell or import are fit for human consumption. The
common practice of prolonged soaking of sea cucumber before
cooking reduces the level of sodium hydroxide substantially. Sea
cucumber should be washed in clean water thoroughly and the
water used for soaking should be discarded before cooking.
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Nitrite and Nitrate Levels in Bird’s Nest

Following up the incident of nitrites in blood-red bird’s nest,
a local university conducted a study on nitrite and nitrate levels
in bird’s nests revealing the presence of both chemicals in all 67
samples of bird’s nests. The amounts varied significantly with
blood-red bird’s nests having the highest average levels.

In Hong Kong, nitrite and nitrate are not permitted to be added
in bird’s nest, but relevant regulation is not applicable to nitrite
and nitrate naturally present in bird’s nest. The mechanism of the
natural presence of nitrite in bird’s nest is not entirely clear. Some
suggested that nitrite may be formed due to fermentation and the
levels may vary with the extent of environmental contamination.

To alleviate public concern, the local university study also
tested and confirmed that majority of nitrites and nitrates can be
removed by washing and soaking. To reduce exposure fo nitrites
and nitrates, bird’s nest should be washed and soaked for several
hours or even overnight before cooking. Soaking water should be
replaced once or twice during the process and be discarded.
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