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Deflnltion =
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Preservatlve means any substance which is capable of inhibiting,
retarding or arresting the process of fermentation, acidification or other
deterioration of food or of masking any of the evidence of putrefaction
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Antioxidant means any substance which delays, retards or prevent the .
epmentinfeed of rancidity or other flavour deterloratlon dueto
idation

AR (AP PRI T) (53132BDH)

*According to the Preservatives in Food Regulations, Cap. 132BD, HK Laws
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_ Functional Classes Sub-Classes
(for labelling purposes) (technological functions)
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Preservative Prolongs the shelf-life of a food Eﬁﬁﬂﬁ“ﬂ > (S
by protecting against deterioration AL 3@]@3&?‘]
caused by microorganisms Antimicrobial preservative, ——

antimycotic agent,
bacteriophage control agent,
chemaosterilant/ wine maturing
agent, disinfection agent
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ielengsithe sheli-life. of foods b
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aused by oxidation, such as fat

rancidity and colour changes

STPECAIRS PR - PR - Z AT

*=E (AP 1A G AR E)HIG]) (STL32WH)IfF A3 — Eljéii?dﬁlf@r‘%mﬁg(ZOOM JY85HRTE F 1) STD AT F LS ] (= R
* |dentical with the functional classes of additive for the purpose of sub-paragraph (5) of Schedule 3 — Marking and Labeling of Prepackaged Foods in CAP
132W Food and Drugs (Composition and Labeling) Regulations of Hong Kong Laws (L.N. 85 of 2004)
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Ingredients: Wheat FTour (Cereal Copftaining Gluten), Whter,
7 Grain Mix (Cereals Containing Gluter), Margarine, Milk Po der
Salt, Bread Improver (Wheat Flour(Cereal Containing Gluten),

Emulsifier (E472e), Flour Treatmgnt Agent (E920), Antioxigant
(E300) ], Yeast Preservatwe (EZ 2)
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TABLE 8.4 Types and properties of antimicrobial substances used in the food process-
ing industry.  Salts of acids, such as sodium acetate, calcium citrate, sodiwm benzoate, calcium
propionate, potassium sorbate, and sodivm nitrite all bave antimicrobial properties, as does
sodium chloride and sucrose. Sulfur dioxide (SO.) can be derved from a variety of sulfur addi-
tives such as bisulfite, and can create a multitude of effects in foods.

Antimicrobial Compound Effective Against Some Food Applications
acetic acid salt hacteria, molds bread; as vinegar in pickled
(sodium acetate) products and mayonnaise
benzoic acid salt molds and yeasts ketchup, jams, syrups,
(sodium benzoate) orange juice products, syrups
Na and Ca propionate hacteria, molds bread, cake, cheese foods

potassium sorbate

salt (sodium chloride)

sodium nitrite

sodium benzoate

sugar (sucrose)

sulfite, sulfur dioxide
50,

bacteria, molds
bacteria, yeast, mold
Clostricium

molds and yeasts
hacteria, yeast, mold
hacteria, yeast, mold

breads
baked products, canned foods, meats
cured meat products
condiments, fruit juices
baked products, fruit preserves, meats
dried fruit, lemon juice,

molasses, wines

Murano, 2003



= &4 ShEtReE s AR

ORI TR S BT T B A S e

3 PR P IPSA) B MTE it~ U - R - AR - R

T BRE R T Pss PR~ BT B~ R DA A4

U A~ BT ity

BF(E (~57)) IR Y B Gl - WA ~ AP

TS| 7 St iR A R SRS AR

% PR BRI = R fifs ~ T

) I~ FEY A B ARG~ S R R
SO, ARIB - PRV - BT SE| o ARUENL B |




S!RpA [ EH P Gk e POy E’Jl—

- English Chinese

Benzoic Acid = [k ) 2.5—4.0
Parabens S A PP ‘E‘F[ 8.47 PR T |t
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alkaline

i3S
acidic

Al

Apolications

bacteria

RS
i TS A
Yeasts & molds,
gram positive
bacteria

pEI

Yeasts & molds
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High-acid foods, fruit
drinks, pickles, salad
dressings, jams
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Fruit-cakes, soft drinks,
fish products, flavor.
extracts
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Wine, fruit juice, dried
fruit, cottage cheese,

meat, fish proeducts




— .. Sulfur dioxide and sulfites
= PR (B T & el :] (TR = kT (ATPase)
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Antlmlcroblal action: penetratlon of SO, acress cell

membrane to activate ATPase system depleting ATP that
resulted in cellular death

Application as preservatlves (In' wines): preferential
Inhibition of molds and bacteria but not cultured yeast
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Application as

antioxidant:
Inhibition of
nonenzymatic and
L enzymatic
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Sulitir dE)dee and sulfites
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Discoloration of anthocyanin plgments by sulfur dioxide
(reversible) and processing conditions including high
temperature, increased pH and low sugarlevel (high Aw)
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Figure 6-26 Reaction of Bisulfite with the Anthocyanin Carbonium Ion
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Fermation of free fatty acids caused by either the reaction of lipid
and water in the presence of a catalyst or by the action of lipases

H H

0
H—C—OH
H—C—O-XCR,

AN V4
H—C—O-CR, + R.C
H—C C&CR,, +HOH | i

Lipase or heat O OH
N\ H—C—O0-\CR,
H—C—0O—CR;4

I H

Lipolysis




Complex ipId OX|dat|on processes |nvo|V|ng ﬂwree phases iglftleition)

[nitiation
Propagation

Branching

Termination

propagation, and termination

RH — Re + He

Re + O, — ROOQe
ROQO* + RH — ROOH + Re

2
ROOH —> RO® + *OH =5 2Re + ROH + H,0
(monomolecular decomposition)

2ROOH — ROO* + RO* + H,0
(bimolecular decomposition)

ROOe* + ROO* — ROOR + O,
Re - Re> R R
Re + ROO* — ROOR
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(== OCHj CH,4 OH
0""""C3H7
PG BHA BHT TBHQ

Figure 2—-18 Structure of Propyl Gallate (PG), Butylated Hydroxyanisole (BHA), Butylated Hydroxy
Toluene (BHT), and Tert-Butyl Hydroquinone (TBHQ)
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Table 11.2 Some Chemical and Natural Antioxidants and Their Uses

Antioxidant

Action/Characteristics

Applications

EDTA®

Citric acid
PhosEhates
BHA

BHT®

TBHQ?
Propyl gallate
Tocopherols
Rosemary
Thyme, oregano
Dried plums
Honey

Slow oxidation by metals
Chelate metals in meat
Complexes with metal ions
Survives baking and frying
Survives baking and frying
Survives frying temperatures
Heat sensitive

Can add with vitamin C, etc.

Delay free radical formation
Avoid warmed over-flavor
Retard lipid oxidation
Darker is more effective

Vegetable oil-containing foods
Meats

Meats

Foods containing animal fats
Foods containing animal fats
Vegetable oil-containing foods
Vegetable oil-containing foods
Foods containing animal fats
Meats, irradiated ground beef
Comminuted poultry, meat, fish
Sausage and other ground meat
Ground turkey

Ethylenediaminetetraacetic acid
®Butylated hydroxyanisole
“Butylated hydroxytoluene
Tertiary-butylhydroquinone







tention agent

ol i i D )

Erythorbic acid (D-isomer of ascorbic acid)*

Tn —,rp)fg;p&;&m%

Ferrous gluconate

Ll -

Sodium Ascorbate*

T |

Sodium nitrate

o SR AP PR PO RIS (RO SRR
* Not include |n the proposed amendment of addltlonal preservatives and antioxidantspermitted for food use in the
Consultation Paper
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Ascorbic acid, its salts or esters are still included in the list
of “Substances not considered as preservatives, or
antioxidants in the Cap.132BD regulations?
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1E1F COlor relenlieniagents suchrasterous giuconate ani

[ nde'will be added inte the list as permitted
preservatives and antioxidants
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Ascorbic acid Dehydroascorbic acid
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Antimicrobial function: in conjunction with nitrite to inhibit
growth of Clostridium botulinum in cured meats (Ashworth and

Spencer, 1972)

el PR - A T By ALY TS e -
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As reducing agent (nitrosamine)
B {773 BT 5 )

As antioxidant (Iipid oxidation)
(=il G )

As ant|OX|dant (colour retention)
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JAsian antiexidant.to protect against lipid oxidation in fats, fish and dairy.

products: (Fig. 9-24)

H H H H
] ] I
-C=C-CHzC=C~

FREE PARTIAL STRUCTURE

RADICAL QF LIPID ASCORBYL
PALMITATE

o
?HQOE(CHQL,4CH3

HHHH
| ==

|
-C=C-C=C-

LIPID RADICAL
ASCORBYL PALMITATE
RADICAL

Figure 9-24 Prevention of Lipid Free Radical
Formation by Ascorbyl Palmitate. Source: From
M.L. Liao and P.A. Seib, Selected Reactions of
L-Ascorbic Acid Related to Foods, Food Tech-
nol., Vol. 41, no. 11, pp. 104-107, 1987.
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alieducing.agent.to prevent the formation of N-nitrosamine (Fig. 9-25)

=0

OH ONO

2-NITRITE ESTER
OF L-ASCORBIC ACID

No

L-ASCORBATE RADICAL NITRIC

OXIDE
Figure 9-25 Reaction Between Nitrous Acid and Ascorbic Acid. Source: From M.L. Liao and P.A.
Seib, Selected Reactions of L-Ascorbic Acid Related to Foods, Food Technol., Vol. 41, no. 11, pp.

104-107, 1987.
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As a reducing agent torprevent enzymic browning and discoloration in vegetables

andifiuit products by reduction of initial browning product back to the substrate and
thus prevent melanin (brown pigment) formation (Fig. 9-26)

BROWN
PIGMENTS

R R

PHENOLIC O-QUINCNE

CCHMeOUND

DEYDROASCORSIC L-ASCORBIC
ACID ACID

Figure 926 Reduction of Ortho-Quinone by Ascorbic Acid During Enzymic Browning. Source: From
M.L. Liao and P.A. Seib, Selected Reactions of L-Ascorbic Acid Related to Foods, Food Technol., Vol.

41, no. 11, pp. 104-107, 1987.
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R %E‘i_j[’ﬁ:m 2= %tip &= (Osuga and: h| aker, 199
|nact|vate the browning enzyme polyphenol oxidase by destruction of the

active-siterhistidines via ascorbate/Cu?*/O, free radical generation
system (Osuga and Whitaker, 1994)

_j-CH £CH-CO-

N==
N

Proposed scission of histidine residues by ascorbate/ Cu2* to give
aspartic acid (a-e), glutamic acid (b-¢), alanine (c), glycine (d) and urea (a-¢).
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Ascorolc Acid (Color reterition egert
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= As a reducing agent to stablllze Cured meat color: It reduces nitrite to form dehydroascorblc
acidi(its exidized form)-and nitric oxide (NO), which react with myoglobin under reducing

conditions to yield nitrosomyoglobin and then nitrosylhemochrome which is responsible for
the desirable pink color (Doores, 1990) [Fig. 4.40]
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Mitrosylmyoglobin
Red

S p— Unstable

—

Ferrohemochrome
Cured meat pigment
Pink

Stable

Fig. 4.40. Transformation of myoglobin derivatives during curing of meat.
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B-CAROTENE
(Caq0oHs6)

)

W5 -,

Protection of /5 -carotene

> BRI - S ERHSE 0 b s S
'J 2 lc YR I(Von E‘begf_nd Schwartz, 19?9 .

(5 -carotene: long chain of conjugated double bonds,
. susceptible to oxidative attack and cause
- decolourization (Von Elbe andiSehwartz; 4996) —
o e EETE G E)  FEL [
= (Gordan et al., 1985)

Ascorbic acid can offer protection by serving as

antioxidant (as reducing agent) (Gordan et al.,
1985)
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=  Codex Alimentarius
hitp://www.codexalimentarius.net/web/members.|sp?lang=EN

=  Compendium of Food Additives Specifications FAO Food and Nutrition Paper 52 and addendal
to 8. e

http://www.fao.org/WAICENT?EAOINFO?ECONOMIC?ESN2Jecfal/Jeciahtm

= JECFA
http://www.fao.org/es/esn/jecfal/index en.stm

- .

ommittee on Food.
http://europa.eu.int/comm/food/fs/sc/scflindex en.html
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