S H I P I N ANOQUAN HUANIUJING G o A N B

 ERRENEERE

ENVIRONMENTAL MANAGEMENT
OF FOOD SAFETY

KICE




BHERES B (CIP) #iE

VM ZENREEHE /K EHE. —Jbn: PEREERSE
fRAt, 2006.2
ISBN 7-80209-200-0

. & 1. 5 II. RK&GPE—FEEHE V. RISS
o [ A B e CIP $iEi% - (2005) % 078108 5

EPCYLRTFHRARMFEIRE XL
%“ﬂ) 010-6711 2735 . UWREAFE, UFHHRE. BE

ik www.cesp.cn

%?f!ﬁ sanyecao@cesp.cn & X B RE, RYHFXUHEEL.

HAERIT P EFESRE R
(100062 JLHEXXIRITRKE 16 5)
™ fit: http://www.cesp.cn
BEREHIF: 010-67112765 (MGHE)
RATHER: 010-67125803

Bl AL THTERAEENR)

#H FFHEBE

W O20064E2 A% BR 2006 F 2 BE—IKEIR

¥ 1—3000

880X 1230 1/32

¥ 575

¥ 158 TF

#r 25.00 T

M IHDFWZ
B

[BRAFT A, REWT, A78H. #& #ELR]
WAKT . HH. BRFORFEAR, AFERAIHEZES



#HE |1

wm E

. hERE

U)ﬂ&%ﬂ&@ 254 B M

HEFBLEBRRE MR REALL AL BOELARNTR, &
BRATPEFER—FRRARKBRREYHGEH T HEE. FESE
i, tmARREMZ EmFER; F—F &, SLFLRAAE
RGN T R B ERARR DA FHAMANTREE X (REAEA
F) LRABM RS ZLHEIERBAZ—. KT P T RR
KA SRR K ERNZ—, HEERERNLEe BRSNS
HEXMFEFREREML (KR 1-1) . B, FAPBELLE
£ Yok P MO8 B B,

(2) bt 3L

o dh, AXBPRLAZIRM. rx&#ﬁﬁw&&, b o«
H” BAFREL, JFAHRERURRR B ML EEBALE
A, R s KBk, AEHBAALEOY S, BPANRS
A RMAENSRITRON, RASASHTREE (LB, K
. EBE) AARSHRARBERA.

s RHED. RRELAARELL, FPRLHELSL (Food
Security ) fe& da/f 324 (Food Safety) , ABHAREHERL AL
R Re, F—BRRAA LA RERY RERE

* F., KA NFARXLLGBA, EXRHFRFT R
HATLEAR ARG ZL. ABAIE IR G4E5 HRFRELH,
ORI FT AR S O RWAEBNIREE, UAKREE
FRERN (R FTE, FEAAEKRRSLBTFF) . Ar
BP TR BACERSETE. REEL. EREFLSL.

(3) AEEH

AP RETEP G EHAFLR LM =L BB AR
k. BSBRAREY R P M E N LT AR b IR 5 4 5 K



11l BREewpen

HMARSZAREHEREAI, PALUNARNARSE FE2 L
ANTBEFREELREFTHFEAR, HULEARAKRESTRHE
B F 4 E—EA R R YR e RA LN,
(4) EAEL B 47
ALOHEAEIEZON: ORSXOEHMMOXABER
R, ORSZAREYHLE (F15) RE; O SRLKEYH
HHFERBRE;, ORDBRLNEAMFEGLFERE, ORS
ZATREERELH, ORBZLIRET IR EZZT (LIRR
ERAERDLEAKREPHEHE) . ShL, EIMRAERALL.
& B HAAIRR 5b A IR Y vfy FIELE A 09 AR B B A 19) M 5k 4
Rk, UARERSRZLRRETEERARAZEINGHML B 4R,
(5) BIRF sk 5 S5
F IR S22 Y0 ) A F At Ao P ARG HE AR
HAE, H B RGN et B30 ik xR AR S B AT
R, A l, ERHRARBRERFTEESFRESSHIESG
Fedh A T B HEATT O, ARIEFRERES R R ELY
ey B A, R, ERASFFIA, AR EFFREN
HR2AREYa M R RRATT 24, ARRRLRETER
BoRiE, BAR, ELEFREREME, #BMREEFRRILK
REESREABEFARLRSLLIRET BH R ZHAKR AR,
2. ARREENE. XRERRFIRTE
FEFE (BE) R HRLNGPANHELRD REHEE,
{e A% P AN REESEE “AR” LR RiEE, #
TAER. FANRTES RS EZLA YA FIH, FHHE AR
FRARNEE, LCMEAREZ AKX E . R E FAMEARAEME.
TP R4 S Ao 1 5,
(1) RREhbHREGEALEE
'ﬁé’a%’%'f&i@fﬁéﬁi\i\y]ﬁ%%'ﬁz”, Eltba ’&\y\:—i‘é—%%
MU AL EARBRAERSEEIMENXEZE. RRERKBE—XKRE
RERAAIRUALERFEZHGRELA YR IELE, FA



WmE 111

RULIPMKFF R BRI RBRAGRNLT . RKFEHEF
EH; B RBRBREAAAALRBREMNFA. O TFLARGE
Wh FHKRIEREHRALSEREFNER, AXLHHFBEL
HIREABFBHGARR L ZRER, IFHEKRUDRF K
BAGARE, BHEZHESHRE, BARSREALZRBMAT LA
RERETHIMRLMXE (B21) .

ER, RRELEIENHARRBREALRRYE L, ALRK
BSHEFRBEGE IR BREALBALEN A REHBRFELA SR
B A REFA LB T ERDR, BARRALRLHE (B 2-
2) . XA RBEE G E N AT AR RFIRE T REYEAR T RY
RS YN

FR, RRELEXFAGXARRLERRGLES. T, K&
A, AXRETRSBAGAHLEY, HBRSNEFEAHSH
EMMA, PARMREME. EEBE. BAHS. FaUAFH
aHA., ERELMNBEZAGALERESHORH: ORBTAK
%, ORSBAEFTRE., QL RMIKE., @RS ARKE, BATF
BAV IR P 4R R B ES S SARE F XA YA
Fdg o,

RE, PRZeEXENARAIRARRT B ERS T HA
., ABSRGELEHAELERETHFTEHERL DT HIENE
G R ITT T oA K.

(2) RHBRbLHRETERE

REFER (BE) Aot ¥hth e s aeyEaim
B, KRR REAEN A B RS AR/ TR E £ 24T
NRRRGB Y, LRA) TR FRARE, KRR LWL S
AR, Rz REY A —ANIRS T %A F Kief
B, ARKBPRET “REZLAMRTL” BA. T ARLMEX
RRE, APEE MBI TSMERABRE, HERR
ZANGIEFAERTT EARS.

B RBELIFFILIE, SPEREEE A “BAR” AL



1Vl aR%AXEEN

B, A FASOA4RRE (B 2-5) WA ERABRTRSNE
B AR LA, B, ABRSAFARRUESLAREA, K
HeA R RN HRETERETARRIRRE T AL LR FEAKX
&, PRABMNERTERREMGERI R A THEREE (K
A, HEAKAK RHAMF), BEEHHBE TS BH
HAIERFEANYARSRZLHRERETRARSHRLGTERT
1E55%, HEHER, FEENRRERS L FREINRKEEET
£, wfmLitfA AR R Y ORYAMR AN, XRBAHZX
AP HERELIEFMERTATERE. RRELXRFHE
SRIE R A FRBRR S ZLREY A P HRAR T AR o
EE. K, RREAKREENFATRLE AT,

A ARBFAEG A H., RHELETEQ R BLAETIE
G R AR TREIRR T RTAPEE TR REs FEBAKE
. 1203 REEEQIRET R SEF AR EHARY
. F R RS F R Y ARYARA TEARRR T
(R#H. L) RSN ERTFTEFAHFTERFAFTEY
E R

S ELTRFRAEHEAR S . FEARBELGYAHEL A

W# A%, FLRSERERAFHMNERZLNAT. AN, K
HEMAGAANOFER LY ERE., £ TR, AERRREL
BB TAEFAHIANALER: OIRRER. FEERKFLERENR
HRABRED LOREARTRLZLNYh;, OFFEKR. IR
BAEFEERKEER, HBABMAIR AL EEGTREE, b
BA LM, RAKKARFRXAFEFHERLL2GYH, OR
REK., TERAIBATEEAT (RHE. LEF) ALELE
FRBAAEARH, FRBELOYR. RRZTLREREHRS
AR ELRRERIESH. P TARRT ARG Rzt
2. KREEFRSLAEYABIRET EERART LB AHAF.

3. ARRLIMEFIGAIIEIE S

ERRATRBZAKEY AP HEGHIE. LRFERIE,



HWE [V

A B E MG F A BITT BRH5H, ARRA AT FBAR YA
iR, AP EFERERIRE. AT R B TEY
ENER, FRERNRRBFFF AR T A RABRRMR
BRI 5.

(1) BRE4LTEYAARERE

FFRARETRABHRILTHARMOLLRERE, B
KA QIEIRILIT R A G ST R K ARGl A2 + 5
AME LY ER, NREASCEFTEYWAER ST HENLRER.
Flat, BERAGTEAAFREFLTETRYELCHPHSHEESRE
*TIRBE T RDHAR B FZHATT MWL, BRRE TRER
e B KRR,

(2) R REAFEY MG BH/RE

FREARBFMFT AN FTARRAEHFLEAKFERRT R
A RRE, FIBBEZ2FLAMAGBAKESRAETRER
HAEIH, ARRBZLFMAENRK—BHFEAATHEREKE
HE. RETARXLHBFLARXZARTREGBL (B 3-6),
BRsERilG: RRERLREERRA LLNTR, 2FLRAK
F YRR EFHRE, ALY ANARRREYGRETRA
feh, Bk, 2FLEKFRRBTREFTRAEALAERYHRS
Haet, LATANRLTREFRARRYAEFETRERZE
HEER. A, RRALFH. RENTRELRZEENEKR LK
R T AR B YANITR.

(3) BRELFMZEGTIEFFRE

APUARGEFRRZEOREA R (AL FEEREAHL
4 S B M HIREBE ) SATH IR, B SIRHEAT RIT R
VAR BRALGAENERFTT O, ¥k, RRLZHREZEH
AT R HAA T TR A IR T RN ZEH; LK, &
Faez A BGRHFLEE, BARSEFEUARARRLE = LE K
HTRYAHTELES, ARRSLLRAEBLELFHR
#, BARRZLEFEAYAHANAEARRE. RAREFRETENLE



vil an%swpeE

EHHR BB THEA TR RN ZFEE A RAEGER
BAFHF B IR SEZELRRIGTINER, NRHRRB S £TE
EEEBABRBARER LR ZALREYH. B, AFRE TR
RADRZANITEBFEREE. RS2 MERERE. £
& TG TF R AR AR . B ISR AR A SR T A AT .
4. RERENHEBHRTHASERIHT
FEF AR AR Ao ) MR BB R G sk b, R MG Mg kg2
Fo kAT AR, TERRAARRELTRETEGRLZGTRF
o BOR &,
(1) BRZLREEBIKART
B A=A, KAEFIHELBERR R ZLREETEH
BMAZEHATT AR, RE, RS EZLKRAFENEIRFR.
BREH., RREMBAATTHR, it BETAHZS
TREERRARGREAME, HHHAGBEARGHRAATHT
3% A7,
(2) I FRFFHEHNRR D24 EMEA N OB KRB,
SHEAREETEEFARTHAGEHE, Al, APRBHRLRK
REBBEARAIFARARATTHR, BT LA AE (B 54),
R Aot 3 g AT T MR
(3) ABENARGHAHRIFERA R HARLERTRATHR S
SRERBTT H Efir 4, AARTHREREZLREREENAD L
HHLGEHRM, FRAARRELKRELRBAER “2ARE" &
BARSHFBAKFEF GFRIER BEFRAAKRI QLR L, 50
REEOBTRLEZLFAYAHARE. Bk, KBHHATIAA:
AEOR D ZLREARCARDIORETELRS Y, ARHTRIR
B A (RS ) BE 4 (RR) ook (B 5-10).
5. MERERRREMREEBER
AXAEZAFRG R L, XL LZLKEYARTER
KRBT T R, FRETRABRLES AR ERRLZAERAK A S
L.



#HE (VII

(1) £ B AR SHEZALREY % B MAFAE LRI 50 LI
EXFAERAGRE, FEEFARE. EKEHE, £04t
FUHEFREIEREE; T2 ERAAERE. EN. AL
BEHRIBFRERLES.

(2) AXMREADRLZLYBEREME T EZHRHRAE
#AAME, ARETHARKERSR LA ETERALALIHNEIS
.

(3) XFEFH: ENL, EHRAKRBRLTHE FHRHEQN
BT, BEELRTRAERAETE, EEXERL, EREMAE,
AT BB HF BT > R 5 R H4, AXRETF
EARE, RiRFIZRE. LRI ZLE E RN LR 2 FER Y
FRAHFR S RY . et n ¥,

BE, B “ZHIAR HEGHSVEASLE, BETRELR
Fh A AR R L P AUMR .

6. EPWFTEAFHELRR

RREATEEERLTELSY LA —F 900137 & U de ik,
M, ABARMFEHAALER. ZERERPFALRLELN
M, FEEHZAKREYANBERREZLIRRTEYGMTAERF
IAER. EALEARER LERAMAREENL, LKkQ4 a5
O RABRLEXFEHXEEFIMYRE, RETRHZLRKT
ERA, dext AR Y A P A ARAILA . AR b 443 by
IANNERBBNZE;, QB REAKRBFFF A4 DBLE
A AP FANE, RETHHAGEKR, ORE TSRS
HREEKRR (AHHRARZPIRRE) ER, FETREIHK
FEBLAHUAEHRRLKRA,

AEHTRZAITEZRAABRZZEISMKEA ILH, HAH
WEZFAIWHRELSLRBEE. HEX—FTEFRTHFBL
&%,



viii

Environmental Management of Food Safety

Abstract

1. Brief explanation of propesition
(1) Environment and the problem of modern food safety
It is the most essential prerequisite for guaranteeing human survival
and development to gain food continuously and effectively. On the one
hand, progress of science and technology as well as economic
development persistently strengthen human’s ability of gaining food and
made human’s means of gaining food more advanced so that supply of
food is more sufficient; on the other hand, environmental pollution that
accompanies economic development and environmental factor
concerning modem food production technology (e.g. using pesticides)
has become one of main factors threatening food safety. Not only
environmental pollutants are one of six categories of modem food safety
problems but also other categories of problems directly or indirectly
relate to the environmental factors such as environmental pollution
(Table 1-1) . Therefore it is extremely urgent to research and solve
problems of environmental impact on food safety.
(2) Necessary definitions
* Food: In this paper, it is characterized by general reference,
broad sense and resource morphology, meaning of which is same as that
of “edible”. Generalized food means matters that are ate by human or
absorbed through other modes, which are crude or processed with
various formations. When life cycle and existence formations of food are
divided in the paper, environmental essentials (soil, water bodies and
creatures) of producing food are taken resource material forms of food.
* Food safety: This expression has double meanings, i.c. Food
Security and Food Safety. Research category of this paper is defined as
Food Safety, i.e. “Food Safety” that is general and understood by the
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public.

e Environment: It is a common and complicated concept,
definition of which is different in different fields of learning and the
special scopes. In this paper, “environment” firstly belongs to category
of natural environment, especially refers to environmental essentials that
form the natural material base of food in natural environment and their
quality changes (such as environmental pollution, pollution actions and
factors of environmental pollution). Therefore “environment” concept in
this paper includes meanings such as environmental pollution,
environmental essentials and environmental factors.

(3) Scope of the study

This paper studies producing of food safety problem and its solving
methods in the category of environment problem. Macroscopically the
problem of environmental impact on food safety can be taken as the
consequence of environment problems such as environmental pollution
on food safety, generally appears as conflict between environmental
pollution occurring in the process of food production and food
production and microcosmically is manifested by that environmental
poliutant exist in the food — the final expression of the impact of
environment on food safety.

(4) Contents and objectives of the study

Study contents of this paper mainly include: (O Characteristic
expression of the relation between food safety and environment. @
Definition of the scope of environmental impact (respohsibility) on
food safety. @ material metabolizing principles of environmental
impact on food safety. @ Economic principles of producing the
problem of environmental impact on food safety. & Management
policy arrangement of environmental impact on food safety. ®
Management system design of environmental impact on food safety

( including arrangement of environmental management in the

1X
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environmental impact on food safety system) . In general, essential
causes of producing solving them as well as the study objectives
established for exploring theoretical system of environmental
management on food safety are systemically and roundly are recognized
through research.
(5) Study methods and train of thought

With consideration of crossover of the fields of the learning of
environmental impact problems on food safety and the technical
characteristics shown by the problems, sacrificial characteristics of the
problems and their attributes are firstly studied with the methods of
systemic analysis and abstract induction and then transferring of
environmental pollutants in the food chain is analyzed by means of the
principle of material metabolizing and ecological principle of pollution
on the fore-mentioned study to discuss the natural law of the impact of
environmental factory on food safety. Secondly, causes of producing
environmental impact problems on food safety are analyzed by means of
economics thought, especially principle of environmental economic to
provide the basis for environmental management on food safety. Finally,
on the base of the above-mentioned study result, policy arrangement and
system design of environmental management on food safety are guided
and studied with help of the theoretic system of science of
environmental management and the study of environmental policy.

2. Food safety and environment: Defining impact essentials and
responsibility

It is an undoubted fact that the environmental pollution (factor)
has impacts on food safety. However, the understanding of this problem
from some people is also staying on the phenomena and the specific
signs. In order to understand the impacts on food safety from the
environment deeply in all round way and to solve the problems, it is
necessary to draw the relations between environment and food safety,
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abstract the nature property and define the denotation and intension of
the problems.
(1) Relation factors of food safety and environment

Food safety is one of the basic function characteristics of food.
Therefore, the relation between food safety and environment is firstly
reflected on the relation between food and environment. The first
relation level between food and environment appears as the most basic
material exchange relation between the human as the subject and the
environment, which means human must obtain enough food from the
environment to maintain the activities such as growth, heredity of the
human and so on. The second one appears as the way in which human
obtains the food. Since the purely-natural food production mode cannot
meet the demand on food quantity by human by far, human must and has
established modern food production system with economic property,
which, taking contribution of materials and-technology as the sign, has
higher production efficiency to made the relation between food and
environment exceed the material exchange relation in the purely-natural
system. (See figure 2-1) .

Secondly, the relation between food safety and environment is
reflected on the food chain of human. The establishment of modern food
production system for human has made the natural food chain, on which
the primitive man relies, develop into the current complicated food
network that is composed of natural chain and artificial chain to form the
modern human food chain (figure 2-2) . The complication and open
characteristics of this food chain make the environmental pollutants into
the food so as to have impacts on the food safety and health of human.

Thirdly, the relation between food safety and environment is
reflected on the process of producing, processing and circulating of food.
This paper puts forward the concept of food life cycle and classifies it
into five states, namely natural environment state, essential state, raw
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material state, product state and goods state. The existence environment
of the food among five states can be classified into four kinds: (Dfood
resource environment; @ food production environment; ® food
processing environment; and @ food circulating environment. The
environmental pollutants existing in various environments and the
environmental conditions have impacted the food safety in various ways
and densities.

Finally, the relation between food safety and environment is shown
as the existence of environmental pollutants in food. This paper gives
initial analysis and classification to the pollutants in foods in various
existence environments and main environmental pollutants in food.

(2) Defining environmental responsibility of food safety

As a popular problem always existing, it is not enough to
understand the impacts environmental pollution of on food safety from
the viewpoint of relation characteristics and technical denotation or from
the separate environmental factor, because it is not in favor of
researching and solving problem. So it is necessary to abstract the nature
of the problem, investigate and learn the environmental impacts on food
safety as a separate category. Therefore, this paper puts forward the
concept of environmental fesponsibility on food safety. Since the related
research report has not been found, this paper tries defining the
extension and intension of this concept and classifies the environmental
responsibility on food safety in layers.

Extension of environmental responsibility on food safety: It is
necessary to find a “boundary” as a reference for defining the extension.
Because the life cycle chain of food (figure 2-5) reflects the various
states of food and their conversion processes more completely, this
paper takes the life cycle chain of food as the frame of reference. This
paper defines the environmental responsibility on food safety as two
aspects: environmental responsibility of resource and environmental
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responsibility of production, i.e. food is upgraded to the environmental
essentials (agricultural land, irrigation water body, food biology, etc)
of food production from naturally environmental resource, and then it is
classified into the category of environmental responsibility on food
safety through environmental factors impacting food safety that occur in
the process turning animal and plant production into raw materials forms.
In other words, the environment shall be responsible for the safety
before food is separated from production environment. It is because the
main responsibility of food safety in this process is sanitation
management responsibility that we exclude the environmental impacts in
processing and exchanging process. The definition of the extension of
environmental responsibility on food safety provides specific concept
and range for researching and solving environmental management on
food safety are also defined.

Intension of environmental responsibility on food safety: The
intension of environmental responsibility on food safety means what
environmental pollution actions and environmental factors in the range
of responsibility will have concrete impacts on food safety, it mainly
includes: the indirect impacts on environmental quality of food
production from environmental pollution at the environment level, the
direct impacts on environmental quality of food production from the
discharged poliutants and the direct impacts on food from the
environmental factors (farm chemical, fertilizer and so on) used by
human as well as the pollution of production environment as the
pollutants. '

Determine the level of environmental responsibility on food safety:
The impacts of the environment on food safety are a process system and
it will lead to the harm to food safety finally through evolvement. At the
save time, the environmental problems have the levels of time and space.

Based on this, this paper divides the environmental responsibility on
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food safety into three levels: (O Environment level, which in fact
means the impacts on food safety from macro present situation of
environment or the one at state-level; @ Factor level, ie. the
environmental level of food production factors, specially refer to the
environmental factors as food production factors directly, such as the
impacts on food safety from agricultural lands, agricultural water body
and atmospheric pollution in the production area and so on; 3
Technical level, it mainly refers to the impacts on food safety from the
environmental factors (e.g. pesticides, chemical fertilizer and so on)
used by human when they make use of the functions of promoting
production. The division of environmental responsibility on food safety
provides specific range and object for arranging, establishing and
carrying out the environmental management policy on food safety. This
paper develops the research on environmental impacts and
environmental management policy about food safety hereby.

3. Theoretical analysis of environmental impacts on food safety

After defining the characteristics, range and property of
environmental impacts on food safety, this paper analyzes the production
of the problems theoretically, as a result it advances the understanding of
the nature of the problems and provides theoretical basis for solving the
problems. According to the three levels of environmental responsibility
on food safety, this study performs analysis with the method of
environmental economics as well as the principle of natural metabolism.

(1) Natural principle of environmental impacts on food safety

This paper firstly puts forward the proposition of non-difference of
material metabolism in food forming process, i.e. holding that there are
no characteristic differences among various materials including
environmental pollutants in the material metabolism in the nature, thus
proving the inevitable consequences that the environmental pollutants
exist in the food. At the same time, it briefly articulates the process of
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environmental pollutants entering the food with the principle of
pollution ecology and the principle of dynamic migration in food of the
environmental pollutants. On this basis, the natural principle of
guaranteeing food safety is put forward.
(2) Economic principle of environmental impacts on food safety

Mainly through the economic essential produced in environmental
problem and the evolvement of the relation between economic
development level and environmental pollution, with help of the analysis
of the relation between income level and food obtainment relevant to
economic development, this paper studies the production and
evolvement rule in environment-economy system on food safety
problem and puts forward the assumption curve of relation evolvement
on food safety and economic development (Figure 3-6) . The findings
hold that the food security is the precondition of food safety and the
economic development level not only affects the insurance of food
supply quantity but also the food obtainment ability of individuals and
families. Therefore, economic development level has impacts on the
food safety through the technical way of environmental pollution as well
as on the consumer’s demand on food safety indirectly through the food
obtainment. As a result, it is a precondition of eliminating the impacts on
food safety from the environmental pollution at macro level to realize
the sustainable development of economy and environment.

(3) Environmental economics principle of producing food safety

problem

At the premise of the analysis of the dual functions of
environmental essentials on food production (as production factors and
as the environmental factors of public product property) , this paper
analyzes the internal mechanism of environmental pollution impacting
food safety with external theory. Firstly, environmental factors, as the
discharged object of environmental pollutants, becomes the sufferer of
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