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Organic-in-conversion Product
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Organic-in-conversion Product

The product is produced by the farm which
follows the protocol of organic crop
production for at least 6 months but not more
than 3 years.

Organic Product
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Organic Product

The productis produced by the farm which
follows the protocol of organic crop
production for more than 3 years.
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Supervision over production by the Organic Certification
Committee of Hong Kong Organic Certification Centre
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Hong Kang Organic Corfization Conlre

Acceptance of applications submitted by a farmer
who intends to be converted to organic cultivation
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Farmers who have not been

1 1 i approved can apply again in
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Data examination
ﬁhp%ﬁ i ::.I 5'.:; Hong Kungﬂl_'gn_nic (‘crlil_'lcayiun
Analysis of heavy metals contents in the Centre and guilding srganization
. \ will send people to the farmland

soil and the quality of irri *éatmn water for ceminntivn s gidmes,
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[nspection of surrounding environment and farmland
HﬁFmﬁﬁm%E
Examination of agricultural products
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The agricultural products must be under cultivation for over 6 months

in accordance with the basic standards of organic-in-conversion
L'ultiv;?tiun set forth by Hong Kong Organic Cﬁrtific:cl_tiup Centre i

VR I A R L B T 1 M T T S HE AR A o e
Approval by the farmer to be converted to organic cultivation o)
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Signing the production agreement
ﬁ%iﬁwﬁﬁ

Issuing organic-in conversion certificate to converted farmer
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Spot-check of soil, water and agricultural products

ot N 9.8 T

Farmers can apply for organic certification only after above three years of
cultivation in accordance with the basic standards of organic-in-conversion
cultivation set forth by Hong Kong Organic Certification Centre
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Application to become an organic farmer member of the Centre

HEf A T HRELP

Approved as an organic farmer and issued with organic certificate
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Applicazioni dell'ozono: dalla
fattoria alla tavola e dalla A

alla 7
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ORIGINAL ARTICLE

Ozone applications: from farm to fork

and from A to Z

Summary

Ozone is a strong oxidant and can be generated easily by simple machi-
nery. In addition to its potent functions on microbial control, through
innovative ideas and applied in better modes and doses, it can be used
within our daily activities, and for a healthier life. This article summari-
zes novel applications of ozone in food science, from farm to fork levels
(primary production, trading, transportation, retail, commercial and do-
mestic processing), and compiled from A to Z for easier keyword

search.

Riassunto

L'ozono & un forte ossidante e puo essere facilmente generato con sem-
plici strumenti. In aggiunta alle sue potenti funzioni sul controllo mi-
crobico, attraverso idee innovative e applicate in migliori modaliti e do-
si, pud essere utihizzato nelle nostre attivith quotidiana, ¢ per una vita
pit sana. Questo articolo riassume le nuove applicazioni dell’ozono nel-
la scienza dell’alimentazione, dalla fattoria ai vari livelli della tavola
(produzione primaria, commercio, trasporto, vendita al dettaglio, tra-
sformazione, lavorazione commerciale ¢ domestica), ed ¢ organizzato in
ordine alfabetico dalla A alla Z per una pia facile ricerca delle parole
chiave,

Introduction use of ozone in bottled water. In
1997, it was decreed that ozone s
a GRAS substance for use as a

disinfectant or sanitizer for foods

Ozone is a strong oxidant and po-
tent disinfecting agent. It has had
"n-'r'hL‘l] 'I.l.‘iC'L{ n H.CCUTL:I.EI['IL'L‘ ‘L'r’il]:l
good manufacturing practices
(GMPs). Since these milestones of

industrial applications for over 100
years, mostly in European coun-
trics. In 1982 the United States
Food and Drug Administration
(FDA) granted “generally recog-
nized as safe” (GRAS) status for

acceptance, and other ﬁu:t{mi, -
cluding advancement in voltage
control, there were rapid develop-

@
g
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ments on ozone application. For
example, ozone applications in the
tood industry and catering are ac-
cepted for surface hygiene, sanita-
tion of plant equipment, reuse of
waste water, treatment and lower-
ing biological oxvgen demand and
chemical oxygen demand of food
waste (1). This article attempts to
summarize major ozone applica-
tions in food supply logistics with
a wider scope, from farm to fork
levels (primary production, trad-
ing, transport, retail, commercial
and domestic processing), and
compiled from A to Z for easy
kevword search.

ngicu]turc:
Pre-barvest

The importance of ozone applica-
tions in agriculture can be partially
read in the report submitted to the
California Energy Commission in
1999 (2); including the roles of
ozone in soil fumigation, aqueous
disinfectant, gas fumigant, fruit
storage and wastewater manage-
ment. The effects of ozone to soil
are complicated, as soil matrix is
heterogeneous. Johnson and Pre-
gitzer (3), after site investigation,
suggested that the concentration
of soluble phenolic acids and free
amino acids in soil were strongly
influenced by soil properties, plant
and microbial activity, plant com-

munity and to a lesser degree,
changes in atmospheric O3. Me-
Crady & Andersen (4) reported
that rhizosphere microbial activity
may be initially stimulated by
plant exposure to ozone. Elevated
ozone in rhizosphere may influ-
ence the dynamic of decomposi-
tion processes and the turnover of
nutrients (5).

There are numerous reports indi-
cating the adverse impacts of
ozone in agriculture, e.g. to rice
(6) and cotton (7). Pasqualini et al.
(8) reported that atmospheric
ozone decreased the gallic acid
and vanillin levels in Aleppo pine.

In 2000, ozone induced global
vield reduction ranged 8.5-14%
for soybean, 3.9-15% for wheat
and 2.2-5.5% for maize (9), with
ozone as an air pollution index.
Different models for mapping po-
tential ozone damage on vegeta-
tion showed very different spatial
variations in the risk (10} and the
role of ozone by itself may be
quite different (see Section An-
tioxidant).

Post-barvest

Ozone, in the form of gas and
ozonated water, is getting more
popularly used for the preparation
of fresh cut vcgctnhlcs. Ozone
treatment was found to be better
than the chlorine and organic acid
treatments in maintaining the sen-
sory quality of lettuce (11). It is

expected that an excessive dose of
oxidants will consume the antioxi-
dant in mature fruits where the
pericarp 1s nln:ad}r well dct’{:iopcd.
However, contact of ozone with
fruit juice should be avoided as it
will greatly hit anthocyanins,
ascorbic acid and color values (12).

Antioxidant production

Reactive oxygen species (ROS) are
an unenviable part of aerobic life.
The dynamic equilibrium in vas-
cular plants can be disturbed lead-
ing to enhanced ROS level and
damage to cellular constituents
which is called oxidative stress
(13). However, in recent years, re-
scarch in biology showed special
interest in ROS on enhancing
plant tolerance.

Ozone can be used as an oxidative
stress to induce the production of
antioxidants in fruits or vegeta-
bles; other factors include temper-
ature, UV exposure and pathogen-
ic attacks (14). The effect of ozone
treatment on  total phenol,
flavonoid, and vitamin C content
of fresh-cut honey pineapple, ba-
nana and guava was investigated
by Alothman et al. (15). The an-
tioxidant capacity of the fruits was
evaluated by measuring the ferric
reducing/antioxidant  power
(FRAP) and 1,1-diphenyl-2-
picrylhydrazyl (DPPH). Total
phunul and flavonoid contents of
pineapple and banana increased
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significantly after exposure to
ozone for up to 20 min, with a
concomitant increase in FRAP
and DPPH wvalues; however, the
opposite was observed for guava.
Ascorbic acid (AS) increase is
llHL‘d a5 d H}’Hrﬂmi{.'. FL‘SF[}I’ISL‘ T
OEOne stress; mn the Stud}r conduct-
ed by Severino et al. (16), ozone-
resistant clones of Trf;%fium repens
and Centaurea jacea showed the
highest concentration of antioxi-
dants, with 50-70% more AS than
ozone-sensitive clones. Liu et al.
(17) also reported that antioxidant
and total phenolic content were
affected |.‘|y environmental condi-
tions. Elevated ozone increased
the net photosynthetic rate of red
clover leaves and antioxidant phe-
nolic compounds before visible in-
juries in a large area study (18). In
sunflower, reduced plasticity of
cell wall induced by ozone expo-
sure may oppose an unspecific
mechanical resistance against abi-
ofic stress (19).

Increases in antioxidant level in
crops may be good for consumers
but not be favorable for farmers.
Frei et al. (6) studied the effects of
ozone exposure on feeding quality
of rice shoots for ruminant herbi-
vores. Rice biomass was reduced
by an average of 24% and signifi-
cant reduction was observed in
crude protein content after ozone
treatment; however, the antinutri-
tive 1igniu and phunulic compo-
nents increased,

Aquaculture

In 1970, fish from aquaculture
that was consumed by human was
0.7 kg per capital. This value rose
dramatically to 7.8 kg per capital
in 2008 (20). China is the largest
country producing fish products
with 47.5 million tonnes in 2008.
Since the same year, fish products
in China from aquaculture
(68.8%) overshot the figure of
capturing from natural water bod-
ies. For agquaculture in Europe, re-
circulating aquaculture systems
(RAS) provide opportunities to
reduce water usage and to improve
waste management and nutrient
recycling. Ozone is helpful for
RASs especially on nitrogen
budget control and sludge thick-
ening (21). It had been considered
that ozone-produced oxidants
(OPO) during ozonation of sea-
water may lead to toxicity impacts.
If excessive ozone is applied in
water, it will affect the physiologi-
cal activities and mucus function
of fish. However, it only occurred
on fish samples after the ORP was
increased to an extremely high
level of 600 mV (Fong et al.,
2011). Reiser et al. (22) using 0.06
mg/1 and above OPO for a 21-day
study reported that no major alter-
ations in histological and physio-
logical parameters were observed
in juvenile turbot. Similar safe lev-
L‘]E\' were TU'[]U]'H:L{ h}’ SL'I']]‘H.L:I.L‘]‘ et

al. (23) on Pacific white shrimp.

Biosecurity

Food safety, from farm to fork,
and human health implications
were well noted (24). On a larger
scope, biosecurity for the worker
and organism in food supply
chains, environment and con-
sumer is of equal important.
Ozone alone or in combination
with UV can effectively disinfect
recirculating water before it re-
turns to the fish culture tank (25).
This application is especially im-
portant in live seafood logistics
and temporarily holding at Chi-
nese restaurant aquarium tanks
where fish density may be ex-
tremely high.

Bleach vs. ozone

Bleach and other oxidizers are
getting more popular and used in
the food industry and domestic
environments. However, ozone 1s
regarded as an environmentally
friendly disinfectant as it rapidly
disintegrates into water and oxy-
gen. On the other hand, it has to
be made on site because of its in-
stability and may react and disin-
tegrate before reaching the target
organism (26).

Color

Do not expose foods to ozone, un-
less you want to see its faded glo-
ry. Ozone is very effective for col-
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or removal, including natural and
artificial colors (27). In an early
article published in 1907, Bridge
has already indicated that ozone

discharges vegetable colors (28).
Depuration

Ozone is suited for depuration of
contaminated seafood. It was re-
ported that ozonated water treat-
ment reduced the total microbial
load of fresh Pacific oysters by
about 10-fold (29). In another
study, southern quahog clams
(Mercenaria campechiensis) were
dosed with Fibris vadnificus and
placed in a pilot-scale depuration
system using ozonated recirculated
artificial seawater. Twenty-four
hours of treatment with ozone-
treated recirculating artificial sea-
water reduced the numbers of ¥
vulnificus in the shellfish meats by
an average of 2 log units when
compared to natural die-off in
control clams (30). Application of
ozone for depuration of seafood is
also effective for Florida red tide
organisms and its associated toxins
removal (31).

Environmental Friendly; Egg

Excessive ozone will be depleted
by itself and leaving not problem
of residual effects compared to
other forms of chemicals for food
treatment. For L'xﬂn'tpl::, after

cleansing of poultry egg, the shelf

life can be extended. However, it
also imposes a controversial issue
of life cycle assessments of long-
distance transportation of foods

(32).
Flotation separation

While air aeration does not, ozone
produced effective solid-liquid
separation through flotation (33),
which is helpful especially for
treatment of catering waste with
high levels of protein fragments
and grease.

Gas

Ozone at ordinary temperature
and atmospheric conditions 1s a
gas. Except under laboratory con-
ditions, all ozone produced for in-
dustrial or domestic use 1s gener-
ated by coronary discharge
method or by UV. Dissolving
CAONe il'll.'(} water Pr{]dllﬂf_‘h' Oronat-
ed water. Oxygen level in ambient
gas is relatively low (20.9%); as a
general rule, 1t 1s impossible to
feed ambient air into an ozone
generator so as to produce ozonat-
ed water with dissolved ozone
above 10 II'Lg.-"L. If highq:r CONCEn-
tration of ozone gas and ozonated
water 1s to be produced, high con-
centration of oxygen, supplied
trom an oxygen cylinder or by mo-
lecular sieve oxygen generation,
must be employed.

@

H}'druponic culture

Disease control is difficult in mass
h}rdrup:mic the
pathogens may be reinoculated in
the recirculation process (34). In
addition to chemical control, other
methods in disease control in hy-
droponic systems include ozone,
UV, filtration, adsorption and bio-
logical control (35).

culture, as

Indoor Air quality, work place

Ozone is one of the parameters
for indoor air quality objective. It
is also an index for outdoor air
quality as a secondary pollutant. It
is getting more popular to use
ozone for indoor microbial con-
trol, especially for pharmaceutical
and food production. Guidelines
and recommendation for safe use
of ozone were summarized by
Rosenthal (36).

Juvenile fish culture

Ozone 1s mostly effective in con-
tinuous water disinfection process
tor recirculating aquaculture sys-
tems (37), which is very important
for juvenile fish culture. Ozone
systems are also cost-effective and
carry low risk in biosccurity con-
trol in fingerling husbandry (38).

Kitchen

Pesticide application should be
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avoided in kitchens to prevent ac-
cidental food poisoning, especially
with rodenticides. However, not
many puuplc realize that if ozone
15 upphtd in a kitchen at very Lo
dose, it will remove the odor or or-
dinary pests including rats, cock-
roaches and ants. Pheromones and
odor from droppings are important
gas messages telling common
kitchen pests that it is their city
hall and meeting point. Ozone is
effective to remove odors and
phurmtmntﬁ. Kitchen pests will
not feel at home without the odor
they are used to; then, they will
leave the kitchen, and seek for an-
other more “comfortable” place.

Laundry

Table cloth washing demands a
huge quantity of water. Apart
from hospital soiled fabric, high
temperature disinfection is not
necessary for washing ordinary
fibers, including table cloths and
napkins, Ozonated water laundry
15 effective to remove difficult
stains in soiled fibers. Ozone will
also remove the odor in fiber; no
restaurant customers would ke to
put on nupkin with a h‘p{:cial
smell!

Microbial control
Orzone 1s cffective on microbial

Cﬂ'['l:tﬂil]. ﬁJT PUS[hHI‘\"CEt '['.I:I.[h[}gﬂll.lf
fungi or commodities that tolerate

this gas, such as Penicillinm and
Botrytis species on grapes (39).
Factors affecting antimicrobial ef-
fects on food including 1) form of
application (gaseous or dissolved),
2) ozone concentration (40), 3)
microbial densitics, 4) tempera-
ture, 5) pH, 6) contact time, 7)
physiological status of the organ-
isms (actively growing parts are
more susceptible than spores) and
8) physicochemical properties of
the outermost layer of organisms,
9) present of protective layer (e.g.
whipping cream) in food (41).

Nitrite

Similar to carbon monoxide to
humans, nitrite is toxic to aquatic
life. Mitrite combines with hemo-
globin and forms methemoglobin.
Nitrite levels should be kept below
0.1 mg/L to avoid fish death (42).
Ozone is mostly effective in nitrite
removal, when compared to other
forms of nitrogen compounds in
aquaculture (43).

Odor and taste control

Ozone 15 effective for odor con-
trol of kitchen waste gas. In aqua-
culture, however, unless at a high
dose with resultant oxidation re-
duction potential (ORP) higher
than 600 mV, ozonation will not
aftect the fish mucus density and
activity (44). Ozone also will not
atfect the “earthy” and “musty”

@

off-flavors in fish culture due to
the presence of metabolites
geosmin and 2-methylioboreol

(MIB) (45).

Pharmaceutical production and
packaging

Ozone is commonly employed for
indoor air quality control for phar-
maceutical production and pack-
aging to avoid air-borne pathogen
contamination. Similarly, ozone
systems are also suitable for air
quality control of food processing
units.

Quickly disappears after applica-
tion, no secondary pollutant will
be left; it is an advantage of ozone
application. However, no long-
lasting effect is also a disadvantage
of ozone use.

Removal of pesticide residues

Ozonated water was effective for
pesticide removal [fenitrothion:
(46); diazinon, parathion, methyl-
parathion, cypermethrin] (47). Af-
ter ozonation, the tested pesticide
by-products did not cause adverse
effects on gap junctional intercel-
lular communication in cell lines
and therefore was considered safe
(48). The major constraint is the
:l'l.-':li]uhi]it}-' of muchim:r}r for pro-
duction of ozonated water, with
high level of dissolved ozone tor
L'Ul]']]']"l':ri:iﬂ] :I.I'H'.{ d{IIIlCStiE usc.
Low cost machinery for produc-
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tion of microbubble with dissolved
ozone should be available in the
market in the near future; rinsing
water with ozone microbubble is
most effective for pesticide re-
moval (49).

Shelf life and sterilization

Ozone treatment delayed both the
development of red color, as well
as rotting in tomato, and shelf life
was enhanced by 12 days at 15°C
(50). Continuous low ozone expo-
sure (50 nL/L) was effective for
decay control caused by Sclerotinia
selerstiorum and Betrytis cinerea
and extended the storage period
up to 6 months (51). Tzortzakis et
al. (52) reported that ozone-en-
richment maintained tomato fruit
firmness and did not affect fruit
weight.

Toxicity

Ozone is commonly considered
toxic and it is bad to have excessive
level in the troposphere. The con-
troversial clinical issue of ozone, es-
pecially on the damages on respira-
tUT}’ S}"STL"ITI il'l'ld. l:xtr;lpulmumlr}-‘
organs was discussed by Boceei (53)
in his article “It it true thar ozone is
always toxic? The end of a dogma”.
Benefiting from the advancement
in ozone sensing device, monitor-
ing of ozone is relatively simple
nowadays, and therefore it is quite
safe for the food industry to em-

plov ozone for food and environ-
mental hygiene control.

Unstable

Ozone i1s unstable, and must be
freshly prepared at the site of op-
eration. However, it can be con-
sidered as one of the major superi-
or features of ozone, as it will be
gone by itself without leaving
residues in the work place.

Virus deactivation; Veterinary

Ozone can chemically destroy the
worst virus. It is effective for sur-
face disinfection of haddock eggs
against piscine nodavirus (54). It
can inactivate norovirus in condi-
tions relevant to healtheare (55).
However, its efficacy on norovirus
contral on dcpur-.ltlun of contami-
nated seafood is still uncertain,
due to the complicated interaction
hetween the virus and the host,

Water and wastewater treatment

Casani and Knechel (56) com-
pared water treatment methods
for microbial decontamination of
processed water in the food indus-
try. The superior features for
ozone included short contact time,
sensitivity to turbidity and effects
on microorganisms. The inferior
features included high occupation-
al hazards, corrosion and relatively
high cost. Ozone is mostly effec-

@

tive for treatment of commercial
aquaculture effluents (57). It is es-
pecially eftective for phenolics re-
moval in food wastewaters (58;
59). Synergistic effects are com-
monly observed for waste water
treatment using ozone in combi-
nation with other oxidants such as
hydrogen peroxide and UV radia-
tion (60). However, some of the
reported cases were of bench scale
and employed excessive dose of
ozone for optimal treatability -
which causes a false impression to
the reader that treatment may in-
cur extensive energy cost. Actually,
treatment will low concentration
of ozone together with related
technology (see flotation separa-
tion section) may also ecasily
achieve superior outcomes.

Nenobiotic dt:gmdaﬁun

Ozone is suitable for the degrada-
tion of difficult xenobiotic com-
pounds in food waste (61).

Yield

The ultimate concern for farmer,
fishermen and food industry is on
the vield and profit. There are nu-
merous scientific articles describ-
ing the adverse effects on air pol-
lution, and atmospheric ozone on
crop vield (62). Therefore, ozone
pollution poses a growing threat
to glub:ﬂ food security in the com-

ing decades (63). Indeed high lev-
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els of ozone in air reduce plant
growth, photosynthesis and carbo-
hydrate allocation (7). Unfortu-
nately, ozone is commonly used as
an air pollution index for the over-
all quality of ambient air. However
there s uncertainty on crop vield
reduction purely caused by ozone
-or other active air pollutants; fur-
ther research is needed.

Zoonoses control

Zooplanktons are minute simple
organisms; however, they are most-
ly opportunistic. They know how
to survive and may have suitable
biological function at suitable times
and locations. The pros and cons
effects of ozone in food industrial
environments were summarized
above, Ozone applicants should
learn from zooplanktons; let ozone
be applied at the right dose and
right mode. Excessive levels should
be avoided, as it wastes energy, may
reduce the nutritional value and in-
curs inferior results.
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AR IR T IR AR R B, UNEF AR, BESZIR LS B F BB, M52
E RSN A M R o (I FE) A ) e R RE ) TR A o Tl RE S AR
K5, CHRZLHPERT TR RS MT FTGGKRILEE, 1984) . L35 (1983)
BEFL T 11 R AR IR TR B B S, &SRB R H R AR R ZE R, £97E10C~14
CHEN, RE LRIBRELATERTC~34C, WEI0CH, LB HH AR i H fE 5E AT S
WRE, AREREMAE, SOt EN FRIRERMEIOCELE: E16°CH, Kk
IS 19ik32d~33d: #£35.5 Cl pi A i o0 MERESE U T, B TR S .
P B & 2 7K K] (1999 ) B 9 5 T A+ R 71 AR 0 o il 2 21924.9°C ~35°C , MRS IE H80%
tn, fEHAE R E R, AR, Fdaric RERE35C, HANEERT
60%f}, TAKGTAR, kg, FEREAMK, HFak: RERT103C, BREAER
tho I ARIREELE 1S C~32° CHIR T BtLREIE W R E, KA. o dr i i 1Y)
T4k GEMEAS, 2007). #EBTEHER, HRIRET. sp. nr. mwanzaif£20°C~35C
i EIRESE R 1T, R T MR 29184, BERITd: Ti7E1SC LR WA fiE 5E LR 7 (Lund,
1938; Stern & Brown, 1963) .



HA, o 4275 AR i AE 2 . A 5 2 RR R DA BOx 7 B ek e 2 2 1 i A 4R 2
Besb. Sorokina (1993) 2 #h AR MR ) A 25 2 MOR B RFAEREAT T ik, o g &1
AR B P B8 R R AR B AN KRR AR 2T PR, R T
e JTCTH 36 A 2 8 O S A T I s e A 1 ) B A R T SR T b3 444 s ERE S
SRS TSR BERROORI G, AT, PHRISEL. DR UE RHET SR A, M
R R, A Mo, oA TR R SR IR, 78 &k
. 25 F AR E 4% % Diaphania (Glyphodes) unionales HB. B SE8RF B
Prays oleae Bernard. TEFRHRLERAF=rr, BEMRIRHE A% B S HOR T A7 200 4 M)
JERET FCAOE EL A HGE, MRTPR S 7 X K& B R SR . (& EAFRE
T SE 7 AR R AR AT L A, SRR, B TEE R TUIR X R
BRI, %A A I K B BB ) B SR

ZHiL5itie

7o 450 22 7 7 R e L 7 B e e R A, TR MU R R B AT R A A
{E32 4 g 1k sk e A AR S I AR 20 o AR T2 P 39 4 7% AR BR e 2 11 D o i 7o A ek
B ER AT AR, 2R B BT W G . AR R E . RE
S R IR BE R ROBUR A5 HEAT TR E, B 04SSR AT R B RO i 7 4k s i A Bl
R HERERAR .

4.1 RGO, =T E0M, MECLEEWEE, FRMROE %L, A
A7 58 SR B A R R A B R FUR — AN THE (IR, 1996) o FUE AR,
EARRIE T, MEE IEAE B2 T SR EOR A N SR = 5P L . P& IR Geit ik
SRRLEL, BRJSIERT R Th RS KRR ORI A5 U LI R T AR AR B BR B,
o 4 A R R b 8 SR I A 2 0 7 MR e £ 7 B i

4.2 T HFRE FRHAR (1 2P WIRRS 18] COBBED ) BetnBOT- 1 0 & fi
) CEEPI) 8. ARIREERERER A R F I, o] 95 A B A AS [ o A 2 5
FEA B o TR A R B, AL KR G P 2 MR A2 — O B 03X T E I o
B 1 o TR AR R ) R B 5 R RS A i a0 . AR HR e 25 2 A A8 B O & tH B e
AR E T, RAENERRE, £ 33CRON  (6.942022) d; 7£ 17°CHI #iE
(35.0320.59)d. % 74 7R R TE 17°C ORI R & T %(5.35£0.26)d, 7E 33°'CH{ A(1.8620.14)



d: £ 17°CHHRRTETE (13.29£0.24) d, £ 33°CHA (1.8620.12) d: 1F 17°CH
WRAWE (16.39+0.30) d, 7£33CHR (3.58+0.26) d. {ERFFIEAE N A i i
K 55 05 2 ) fr e 22 7 B £ 488 I 7 46 /)

R HR 0 ) A 7 3 IR R RIS R R T s A 25 o A SR BG ) 2 7 AR IR IR LR BIGIRTE
21°C~29°C. {EREHRTEE IR T ey 25.34d, HE 8.13d. R F#EE Efadm
EEpSAE S ilbi R
4.3 fERZ A REE T, o Bl 8% A2 % (Hagastrum, 1988). 7E4 4k
il FE X P 3 B B T A A T FE A7 o RIS IR X MBS IR X P, AT
WER T, EAUATEENNGE, RE N MIEREEDEE TR, MR R e
&, REENZIE, R TER, FEr R ClesiRol Ko, 1981 £A&©BSE, 1981).
WM, 220 AR ER SR A R T R B AT S D2 &R, S [ i otk 2 7 7 R e e
AR E T WA 235 R o e B AT R S R W, e 7 ARSI e e AR A
R R 1T B B 7 SUA B T BE 0 e T 4, €T A 2 5K R A T 360 3 U B B RS
MyTHE R, RIWAHALXR. MEFLRLY -MEFET, ©EERE R
fEmGs (R, 1998) . IR 47 A AR SE R 7 S 45 F5 1 7L
4.4 1€ 1TC~33CRERERME T, 2 RRE & SN R TG IER ek, BEPRh
. BAR 33CHIRE M, HREHGHLGEE T, PR TE. <5 RE
bR AR E 1T CIH TR F i R E KT 33°C, (EI™ A LU LA T 33C. RE%
FWE AL C 2 B B W ZR AR o] U R B MR EETE L, KRB0 10°C~35°C . idix—
O R, AARER A T S AS RE T AR A IR BRI . DR R ER R IR
03 BB T 1) G S el AR TR A YR AR BRR P B AR o T AR R T AR bR Y A
WMIEWEGRE. Kb, RERAEE8C~15C, iERKX 22°C~30°C, fE{HER 10C
PAR B 35°CBAEARRERIL, BULE 13°C~14'C FAIE D RIS I 20°C~30C 2 [,
TEIEIR T, FRARSR A ORI A FE AT AR 1Y 2 d~3d. FEAEIR TR AR fbid 72
B ARibrb i RoRAE 17 LR CIL 8 d~od, TiE 33°CRE LI {Ch 1d
KA.

4.5 RYENIE T L H AR R TR AUR R R, 19327 AR R IR & A
R DI, G5 AR WK E IR &h the T 2 A I s T 4, 0 0 5 .
AT R R AN 5] bk, 4l s 3 IR i, BT RBR I, BUGAR eI, i
TRER SRR BBNRIE , BATAT LURYE S bR R ). RE
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2 AUIREE AN ROBURR B AR A M 2, IR R (R HEETAE, 2002).
B B ARARR A F IUEAER AR T IR B R —u%, Brelfefaif lie 52818 &
G RIRLE REAGFIEZ R . B, bR g &% A XHE kR E
i FEREAT 5 .
4.6 TEIRAEN 21°C~25°CH, PLHEEER, 17°CHIbHEEILIKR, 29C~33CHR. &
B 7 ST B 224 R T LA B o 52 4 L e 1) L e 7 B Rt AR ) 52 4 R e 1) L
G Bl A IR (R AR AL, Rl 25°C (41,14 BD | 21°C (32,55 KD . 29°C
(32,10 Bi) . 33C (28.23 ki) . 17°C (25.89 ki) . RIGEE LTI TR X424
AR =GR AT e IR e, PR ORI, PeSRRf TG, [
BT, 2 A AR AR R AE 25 C o AN 75.81%, 33°CHKN 45.81%-
4.7 &7 AR AR BoR, A RIR IR E L BOE AR 21 C~25 CE
W, 33CUL LN AR T 25 AR REER R E . 700, AR, RLRAENT AR
PR T AT, JADIREER 7 iR e . 6 R 5 R A Y 8 s R AT g B
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o F AR A I ACE S g, IR B R e T iR 2. (A4S
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AL WAL — IR SO B — ST E iR BRI B0 I8 S F e
), EIRSCMEERE. Boih. SChE, FEEE S PTG SORS M 7 SRl =4F
K, fE2E2). TR, AR L3 T SMEMAZMKLAMER. SR E Rl X
FFF G By RS2 M HE e, 7RI 2R G AT

TE 58 8 5 S AR P 1 B e Ak K R A SR S SR 15 L
FZUA KT AR B W TR SO A 0L RIS VTS BeT . AE Al KA TRk g ER BRI
SRR, FEE IR !
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Incidence Occurrence of Conopomorpha sinensis Bradley and its

Chemical Control Technology

Lee Man Yee , Guang- Wen Liang
(HK Organic Agriculture & Ecological Research Association (NGO),Laboratory of Insect
Ecology, South China Agricultural University, Guangzhou, P.R.China 510642)

Abstract: Conopomorpha sinensis Bradley one of the major pests, is harmful to lychee
and longan. It is very difficult to control C. sinensis because of a borer pest.
Thichogramma oleae Voegele et Pointel have capacity to parasitic eggs of C. sinensis. The
experiment is conducted the development duration and others biological. Four

development period of T. oleae were recorded at 17 'C,21 'C,25 C,29 C and 33 C.

The results are shown below:

1. In the experimental temperature range, egg, larva and pupa of the development period
is (5.35 £0.26)d, (13.29 £ 0.24) d and (16.39 + 0.30) d respectively at 17 C, and (1.86
+0.14) d, (1.87 £0.12) d and (13.21 £ 0.17d at 33 "C. The developmental duration
became short as the increasing of temperature. The reproductive capacity became
enhanced with the temperature increased, then decreased. The expectancy model for
development period and speed of T. oleae is established by the linear regression
method.

2. The results show that developmental threshold temperatures and effective temperature
of egg, larva and pupa were 10.615 'C and 41.444 day-degree, 16.509 ‘C and 31.927
day-degree, 14.984 C and 55.924 day-degree respectively, the development threshold
and effective accumulated temperature from egg to pupa are 14.917 Cand 125.330
day-degree.

3. In a certain temperature range, reproductive capacity is enhanced with increasing
temperature and to reach the largest decreases. Fecundity is largest (41.14 £ 15.22) at
25 'C; Emergence number is highest (38.14 + 16.37)% at 25 C. Meanwhile, the

temperature is effect on Oviposition period of T oleae.

Key word: Conopomorpha sinensis Bradley; Development period; Occurrence law;
Chemical control technology
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Hong Kong Organic Agriculture & Ecological Research Association
TSP TP 131 3% (HBEE 959)

131 (Lot 959) Tseng Tau Tsuen, North Yeuk. Sai Kung, N.T. Hong Kong

Tel vE&5 * (852)2792 8164 Fax {47 * (852)2792 8994

E-mail : nsclarm@@netvigator.com  website : http://www.hkgardenfarm.org/

EEET i Tt SRR s (UEPURE )
Donor name : HKID card no. (First four no.) :
JHER AL

Address :

H il b [ ERCIEkR

Daytime phone no : E-mail address :

BEEOATESEEEE T H ?

Are you the member of HKOAERA or Garden I'arm?

O 7 AANSFEFEOREEERHERS 2T 5 - &80
Yes. I'm the member of HKOAERA NO.

O =2 AABREBREECTH  Fa5HS
Yes. I'm the member of Garden Farm No.

O 5 - No.

AN BERE L 3E 1 would like to donation of the following

HelE TIKS OS$100 O $300 0O$500 0O $1000 O ILff4% Any amount will help $

AL fiz0f5f 30 T would like to paid by
O &% cheque O 4 cash O 7ZATT Direct Transfer to account

PO A/C NO. : 374-82-00739-4 i 548R7r Shanghai commercial Bank Ltd.

XEEHE - OB ERAT

OR Donation by crossed cheque made pavable to

“Hong Kong Organic Agriculture & Ecological Research Association Lid”

AU IEASH R L FeAg Em] - DA ESCR R -

You can donate the sum directly to the above bank account and send back the original pay-in slip to us for official receipt.
fEARAERES100 JCLL b n RIS /e ek FREE 2 A6 -

Donations over HK$100 are tax deductible with a receipt in Hong Kong.

O GHEFEicE - Please send me a receipt.
O  FEEEETAT TR AAANE RS - To help save administration costs, please do not send me a receipt.

* OATCERYE R SRR RIS - BHRSAER TGRS LA - EE N A ASEYIAE LTG0 - G

HFEN > AE R e i A NER ey » AL PR SR A -

The above information will be used for receipting, fundraising purposes and mailing leaflet only. Please notify us in writing
of'vou do not wish to receive future mailing form HKOAERA and we will delete vour name from our mailing lists without

change.



PHILIP POON & PARTNERS CPA LIMITED
R B E A MTARLLZSI

INDEPENDENT AUDITOR’S REPORT

TO THE MEMBERS OF

HONG KONG ORGANIC AGRICULTURE & ECOLOGICAL

RESEARCH ASSOCIATION LIMITED

(Incorporated in Hong Kong and limited by guarantee)

....../Continued
Auditor’s responsibility (continued)

We believe that the audit evidence we have obtained is sufficient and appropriate to provide a
basis for our audit opinion.

Opinion

In our opinion, the financial statements give a true and fair view of the state of the Company’s
affairs as at March 31, 2012, and of its surplus and cash flows for the year then ended in
accordance with Hong Kong Financial Reporting Standards and have been properly prepared in
accordance with the Hong Kong Companies Ordinance.

Emphasis of matter

In forming our opinion, we have considered the adequacy of the disclosures made in note 2 to the
financial statements which explains that the executive committee members have confirmed that
they will provide such financial assistance as is necessary to maintain the Company as a going
concern. On the strength of this assurance, the financial statements have been prepared on going
concemn basis. The financial statements do not include any adjus ts that would be necessary
if such assurance was not valid. We consider that appropriate disclgsures have been made and
our opinion is not qualified in this respect.

P
Philip Poon & Partners CPA Limited
Certified Public Accountants Mr. Poon Chin Chung, Philip
Hong Kong Practising Certificate No.: P01748

September 15, 2012

ROOM 13078, DOMINION CENTRE, 43-59 QUEEN'S ROAD EAST, WANCHAI, HONG KONG. T: (852) 2527 5238 T\ (852) 2527 2229 E: mdlz@eppepa.som bk
BERFREAWM S-59RWRDO 3078 E RN (ESHI5T5228 MR (35225271029 WB: aud@pppopecom ik



HONG KONG ORGANIC AGRICULTURE & ECOLOGICAL

RESEARCH ASSOCIATION LIMITED

BALANCE SHEET AT MARCH 31, 2012

NOTE 2012 2011
b $
CURRENT ASSETS
Rent receivable 8,000 --
Bank balances 50 1,178
8.050 1,178
CURRENT LIABILITIES
Other accounts payable and accruals 8,720 47,930
Amounts due to executive committee members 8 16,764 102,888
Amount due to a related company 9 53,720 22,240
Bank overdraft 19,167 --
08,371 173,058
NET CURRENT LIABILITIES (90,321) (171,880)
FINANCED BY .
Accumulated deficit (90,321)  (171,880)

Approved and authorised for issue by the Executive Committee on September 15, 2012

EXECUTIVE COMMITTEE MEMBER EXECUTIVE COMMITTEE MEMBER

The notes c:;i pages 9 to 16 form part of these financial statements.



HONG KONG ORGANIC AGRICULTURE & ECOLOGICAL

RESEARCH ASSOCIATION LIMITED

STATEMENT OF COMPREHENSIVE INCOME

FOR THE YEAR ENDED MARCH 31. 2012

NOTE 2012 2011
b 3
SURPLUS FOR THE YEAR
Income 4 941,059 813,577
Expenditure 5 (859,500) (772,356)
81,559 41,221
OTHER COMPREHENSIVE INCOME - --

TOTAL COMPREHENSIVE INCOME 81,559 41,221

The notes on pages 9 to 16 form part of these financial statements.



KONG ORGANIC AGRICULTURE & ECOLOGICAL

RESEARCH ASSOCIATION LIMITED

NOTES TO THE FINANCIAL STATEMENTS

E

INCOME

Activity income

AGM income
Certification income
Charity sales

Donation received
Membership fee income
Other income

Service income

EXPENDITURE

Activities

AGM expenses
Auditors’ remuneration
Bank charges
Certification expenses
Entertainment

Fuel

Insurance

Internet

License

Local travelling
Membership fee

MPF contribution
Office supplies
Overseas travelling
Personal emoluments
Postage

Repairs and maintenance
Salaries

Secretarial service fee
Stationery and printing
Sundry expenses
Telephone and fax
Transportation
Volunteers’ expenses

‘AR ENDED MARCH 31, 2012

-

012
$

173,000
139,600
418,124
16.070
82,725
18,400
19,140
74,000

941,059

2012
$

24,760
55,088
6,800
551
1,000
13,660
14,921
3,492
3.363
34,370
1,000
1,120

2011
$

49,718
118,400
464,602

13,295

14,122

21,800

31.640
100,000

813,577

2011
$

7.140
27,400
6,600
1,407
8,940
3,236
18,040
9,180
3,912
6,940
31,900
1,000
339
2,753
567,700
280
4,217

4.940
15,940
250
4,542

44,830

772,356
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Advocate Nature Promote Health
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Bright Buy
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g’ + Q? + @ Furchasing Bright Buy product not only brings good health,
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Foods
Enuvironmeaental Pharmaceutical
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ALS Hong Kong #&HIIR#%
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Opening Hours

SH—FERATEHE £5iB8
Mon, Wed - Sat & FPublic Holiday Sun
10:00am - 6:00pm 2:00pm - 6:00pm
SH” (KB Off on Tuesoay

BRS A LE% DD221,(STT) SX3961
DD221.(5TT) 5X3961 Mel Yuen Streel . Sal Kung . NT
Tel: 29440601

LTSRS -
Please feel free to contat us for futher information,

http://saikungoasis.newbeing.org.hk
Facebook : newbeingoasis@gmail.com
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The Chestan Ve Reng Feiwip (Voaih Gospel Drugs Trealment) Amnilay Serice

G
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Ledsure Waorld

Come with your dogs and your family!

AL

Dng-Grrﬁﬁming :

The Soi Kung Mew Being Oasis, which was found on 2010, is an
important vocational training and internship platform for our youth.
To develop this thousand feet of space as o pet parodise and leisure
park, the 5ai Kung New Being Oasis aims

at helping those who have completed our rehaobilitation iraining to
develop vocational skills and provide internship.

As a result, we could confinue the mission of the Christian New Being

Fellowship, “Life Rebuilding ond Family Reunien” from Pok Tam
Training Centre to the Soi Kung New Being Ousis,

LI
Yige A

¥ Oasis Tea House |

1 H
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Vegetable Marketing Crganization
{Since 1946) === (5ince 1945)

QEIERE & QRILAE O
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Safe Premium
e . DR
Fresh Variety

/E : BEHRE - BERFE - BRmEHR <

Whaolesale - Premium Vegetables | Accredited Viegatables . Organic Vegetables

[E . RREXENERESREERNNERSBR

Wholesale © Local Accredited Fishery products and premium fishes

@R RS R | FISH MARKETING CRGANIZATION

VEGETAILE MARKETING CREANZATION
Hiht Address : BIEFGHIRE102EEEFHRRtREHE

Hhil Address ; BiEN AR BAIB7575E
75T, Lal Chi Kok Raad, Cheung Sha Wan, Kowloon, Hong Kong Absrdesn Wholssals Fish Merkal, 102 Shek Pai Wan Road,
Aberdeen, Hang Kong

8k Website : hitp://www.vmo.org
&5 Tel . (852) 2387 4164 W Fax :(852) 27251860 ' id Tel : (852) 2556 0508 BH Fax :(862) 2555 0500
SHEmall ; pvs@vmo.org #hE website : http:/iwww.Imo.org bk

88 Emall  : se_fd@fmo.org.hk
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Shenzhen Tang’ s Lvjin Development Industry Co. Ltd.
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