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Background Information

Meat is rich in fat and protein, and it has high water activity. Besides going bad

of spoilage by microorganisms, meat, during its storage, also can react with oxygen in

the air, causing rancidity, fading, browning, deterioration of flavor and destruction of

vitamins, and even producing harmful substances. As a result, meat will lose its

original food value and commercial value.

There are physical and chemical methods to prevent oxidation and deterioration

of meat. Physical method refers to the adoption of low-temperature, light-proof and

oxygen-proof conditions or the using of nitrogen-filled packaging during the storage

and processing of food raw materials as well as during the storage of finished

products. Chemical method refers to the addition of antioxidants in food, which is

widely used in practical production. But generally speaking, when the dosage of

synthetic antioxidants exceeds a certain amount, they will have some adverse effects

on human health. As the use of synthetic antioxidants has been increasingly restricted,

it’s necessary to develop natural antioxidants as a replacement of synthetic ones. And

rosemary extract is a good replacement. It is a well-known third-generation food

antioxidant with excellent antioxidant, antimicrobial and harmless effects.



广州家化化学有限公司

GUANGZHOU JIAHUA CHEMICAL CO., LTD

112 KEXUE AVENUE, HUANGPU DISTRICT, 510663, GUANGZHOU, CHINA 

TEL: +8620 3708 8210, FAX: +8620 3708 8461, E-MAIL: jahwa@gzjahwa.com

The Application of Fat-soluble Rosemary Extract CA

Series in Meat Products
1. Ingredients

Carnosol and Carnosic Acid.

2. Dosage forms

2.1 CA powder: regular CA powder, de-odor CA powder, supercritical CA powder;

2.2 CA liquid: 2.5%, 5%, 10%, 12.5%, 15%, with sunflower oil as the carrier;

2.3 Water-dispersed CA liquid: 2.5%, 5%, 10%;

2.4 CA complex;

2.5 Organic CA powder, and organic CA liquid with sunflower oil or olive oil as the

carrier.

3. Usage, dosage and the basis of usage

3.1 In China

Use the product according to GB2760 as follows:
Food Classification

Number
Food Name

Maximum Dosage

(g/kg)
Remarks

08.02 Prepared meat products 0.3

08.03.01 Sauce braised meat products 0.3

08.03.02 Smoked/roasted meats 0.3

08.03.03 Deep-fried meats 0.3

08.03.04
Western ham

(smoke-roasted/smoked/steamed ham)
0.3

08.03.05 Sausages 0.3

08.03.06 Fermented meat products 0.3
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3.2 In the EU

Use the product according to Annex II Rosemary Extract (E392) to the

European Commission Implementation Regulation (EC) No 1333/2008.

3.3 In the US, Japan and Singapore

The product is allowed to be used as an antioxidant or a flavor in food.

4. Notes
(a) There is a synergy between CA and vitamin E or organic acids (such as citric acid,
vitamin C, etc.).

(b) Do not contact with copper or iron for a long time at room temperature. Do not
contact with copper or iron at high temperature (above 80°C).

(c) The product is not recommended to be used under alkaline conditions.

(d) Make sure to mix evenly before use it.

(e) Keep away from moisture and direct sunlight. Store in sealed containers.

5. Applications
Anti-oxidation: It can delay the oxidation of lipids, reduce the formation of

malondialdehyde which is the secondary product of fat oxidation, effectively inhibit

the oxidation of proteins and maintain better nutritional value and sensorial quality.

Color protection: It can increase the color stability of meats, maintain the

luminance value (L*), redness value (a*) and yellowness value (b*), and effectively

delay the fading of meats.

Bacteriostasis: With a broad-spectrum antibacterial property, it can effectively

inhibit the growth and reproduction of pathogenic bacteria and saprogenic bacteria on

the surface of meat products, and delay the spoilage of meat products during storage.
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Inhibition of flavor changes: It can, to a certain extent, inhibit adverse flavor

changes during the processing and storage of meat products, and add flavor to meat

products.

5.1 Common processing technologies of meat products and the

applications of CA thereof

5.1.1 Pickling

Add a certain amount of salt and flavors to meats, so as to ensure that the meat

products have appropriate flavor and taste, and necessary stickiness, elasticity and

water holding property. This process accelerates the oxidation of lipids and the growth

and reproduction of microorganisms. Usually, meats are pickled at a common low

temperature (4°C). Undoubtedly, it’s essential to use antioxidants and antimicrobial

agents in a scientific and rational manner.

5.1.2 Mincing and chopping

Damage the original meat tissues to a certain extent, and make the meet fully

combined with water, which is conducive to increasing the production rate. When the

meat tissues are damaged, the tissue fluid and the fat are exposed to the air, and the

contact with oxygen will accelerate the oxidation of fat.

5.1.3 Heat processing

Such as deep-fried, smoked, roasted, steamed, stewed and dried meats. The fat

oxidation rate will be doubled per 10°C temperature rise.

5.1.4 Surface coating treatment of chilled meats

5.2 Application cases

5.2.1 CA used in oils
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Add 0.03% CA and 0.02% TBHQ respectively in 100g sunflower oil, store at a

constant temperature of 63°C for a period, and take a sample regularly to test its

peroxide value (mmol/kg). The results are shown in Figure 1.

Fig.1 Antioxidant effect of CA and TBHQ on sunflower oil

5.2.2 Bacteriostasis data of CA

The minimum inhibitory concentration (MIC) of carnosic acid and TBHQ

against E. coli, salmonella and S. aureus were determined by double broth dilution

method. The results are shown in Table 1.

Table 1 MIC (μg/mL) of CA and TBHQ against different bacteria

Sample E. coli Salmonella S. aureus

CA (60%) 8 16 4
TBHQ 310 310 155
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5.2.3 CA powder used in dry-cured hams

Dissolve 0.05% and 0.10% CA powder respectively in absolute ethanol, mix it

with the ingredients for dry-curing, and all the other processing steps were the same

as usual. Seal the mixture in a sterile polyethylene bag. Keep away from sunlight and

store at a constant temperature of 25°C for 4 months. Take 0.02% TBHQ as the

positive control. From Figure 2 and Figure 3, we can see that CA can significantly

reduce the peroxide value and TBARS value of the dry-cured ham during storage. So

CA can effectively inhibit oxidation of the lipids in the dry-cured ham and prolong its

shelf life.

Fig.2 Variation in the peroxide value of dry-cured ham in each treatment group
during 4 months storage
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Fig.3 Variation in the TBARS value of dry-curd ham in each treatment group during
4 months storage

5.2.4 Water-dispersed CA liquid used for beef freshness preservation

Disperse 0.1% and 0.15% water-dispersed CA liquid respectively in distilled

water, dissolve 0.25% RA powder + synergist directly in distilled water, spray or

apply the three separately on chilled beefs, and then store them in a refrigerator at

0-4°C as soon as possible. As shown in Table 2 and Figure 4, Figure 5 and Figure 6,

both CA and RA can effectively delay fat oxidation, reduce the degree of myoglobin

oxidation, keep the beef in good color condition, inhibit the growth and reproduction

of microorganisms, and prolong its shelf life. Among the three, RA has good water

solubility and can fully penetrate and evenly diffuse into the chilled meats.

Table 2 Effect of CA with different concentrations on the color of chilled beef

Group Control 0.10% CA 0.15% CA 0.25% RA+synergist

Score 3.94 6.25 5.19 6.11

Scoring criteria: 1 taupe, 2~3 dark red, 4~5 slightly dark red, 6~8 light red, 9~10 uniform red.
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Fig.4 Effect of different treatment groups on the TBARS value of chilled beef

Fig.5 Effect of different treatment groups on the MMb (%) of chilled beef
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Fig.6 Variation in the total plate count in chilled beef during storage (0~4°C)

5.2.5 CA powder used in pork ham sausage

Apply CA powder to the pork ham sausage. Add 0.03% CA powder in the

secondary mincing process after mixing. Store the prepared ham sausage at room

temperature and avoid sunlight. As shown in Table 2, Table 3 and Figure 7, CA

powder can reduce the malondialdehyde value of ham sausage and protect its color to

a certain extent, and the antioxidant effect of CA is significantly better than that of the

Control.

Table 3 Sensorial evaluation after 35 days storage

Sensory Color Smell Taste Texture Overall acceptance

0.03% CA 7.3 7.8 8.0 7.7 7.8
Control 6.0 6.0 6.0 6.0 6.0

Scoring criteria: 1 Extremely dislike, 2 Rather dislike, 3 Generally dislike, 4 Slightly dislike, 5 Neither

like nor dislike, 6 Slightly like, 7 Generally like, 8 Rather like, 9 Extremely like.
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Table 4 Variation in the color difference values (L*, a*, b*) of pork ham sausage

during storage

Time (d) Control 0.03% CA

L*

0 68.54aA 66.84aA

15 69.18aA 67.73aA

25 67.35aA 66.51aA

35 67.29aA 66.04aA

a*

0 9.86aA 9.69aA

15 9.15aA 9.32aA

25 7.84bA 8.75aB

35 6.42cA 7.93bB

b*

0 9.29aA 9.98aA

15 10.87bA 11.16bA

25 12.21cA 11.79bA

35 13.40dA 12.18bB

Notes: Different lowercase letters indicate significant color differences between Control and CA at

different storage time (p <0.05), while the same lowercase letter indicates no significant color

differences; different capital letters indicate significant color differences between Control and CA at

the same storage time (p <0.05), while the same capital letter indicates no significant color differences.
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Fig.7 Effect of CA on the TBARS value of the pork ham sausage

5.2.6 Complex of CA powder and VC used in pork sausage

Stir CA powder (0.02%), VC (0.06%) and the ingredients for pickling, while all

the other processing steps were the same as usual. Seal the mixture in a sterile

polyethylene bag, store at a constant temperature of 40℃ for 50 days and avoid

sunlight. Take a sample and test its acid value and peroxide value regularly. As shown

in Figure 8 and Figure 9, CA and VC complex can significantly reduce the acid value

and peroxide value of the sausage during storage, effectively delaying lipid oxidation

and prolonging shelf life.
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Fig.8 Effect of CA and VC complex on the acid value of pork sausage

Fig.9 Effect of CA and VC complex on the peroxide value of pork sausage




