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AnHoTamusi: [IporopkiaocTh - OJHO W3 OCHOBHBIX TMPOSBICHUN YXYIIICHUS
KauyecTBa HECOJEHOTO0 CIMBOYHOTO Maciia. B 3TOM uccClenoBaHUM OILIEHUBAIOCH
BIIUSHAE KapJaMOHA, KOPHWIBI W HWMOUPS B KadeCTBE AHTHOKCHIAHTOB U
IPOTUBOMUKPOOHBIX areHTOB Ha MPOTOPKIOCTh Maciia MPU Pa3HOU JI03UPOBKE.
K neconenomy macny nob6asisimu kommepuecku goctynHeie 0,15%, 0,20 u 0,25%
KOHIIeHTpupoBaHHoro kapaamoHna, 0,05%, 0,10% u 0,15% KoOHIIEHTpHUpOBaHHOM
koputibl, 0,10%, 0,15% wu 0,20% KOHIIEHTPUPOBAHHBIX HWMOUPHBIX SCCEHIIUHA.
OO6paboTaHHbIE U KOHTPOJBHBIE 00pasibl cBexero Macna xpanwu npu 40°C. Yucno
cBoOoaHbIX xupHBIX kuciaor (FFAV), mepoxcumnoe wucino (PV) u xonumdecTBo
munonutudeckux Oaktepuit (LBC) B 00paGoTaHHBIX M KOHTPOJBHBIX 00pasiax
Macna uccnegoBanu Ha 7, 21 u 35 quu. Bece 00paboTku ¢ pa3nvyYHBIMU YPOBHSIMU
oKka3bIBalOT 3HauutTenbHoe Biusinue (P <0,05) ma FFAV, PV u LBC cmuBouyHOrO
Macja, T03TOMY CYIIECTBYET MEHBIIIAs BOCIPUMMYHUBOCTH K TIPOTOPKIIOCTH. B Macie,
00paboTaHHOM ACCEHIMEH KapjamoHa, Haubombinee cHmwkenne FFAV, PV u LBC
HaOMoAaIOCh TIpU ypoBHE KoHuleHTpauuu 0,25%, B TO BpeMs Kak HaWMEHbIIee
camxenue FFAV, PV u LBC nabmonanocs npu ypoBHe koHieHTpamuu 0,15%.
B macne, 06paboTaHHOM 3CCeHIIUe KOpuIlbl, Haubosbinee cHmkenne FFAV, PV u
LBC nabmionmanock npu ypoBHe KouueHtparuu 0,15%, a HanMmeHbIlee CHIKCHHE
FFAV, PV u LBC naGmionanoce npu ypoBHe KoHueHTparuu 0,05%. B macne,
0o0paboTaHHOM MMOMPHOM 3cceHIel, HamOompmee cHmxkenne FFAV, PV u LBC
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HaOmonanock npu ypoBHe koHueHTpauuu 0,20%, B TO BpeMsi Kak HaUMEHbILIEEe
cumxenue FFAV u LBC wnabmopanocs mpu ypoBHe koHuentpauuu 0,10%, a
HavMeHblllee CHIKeHHe PV HabOmonmanock nmpu ypoBHe KoHueHTpamuu 0,15% u
0,10% ypoBHe#l koHueHTpamuu. CocTaB Macia CYHIECTBEHHO HE H3MEHMIICS
(P> 0,05) ¢ 0OpaboOTaHHBIMH ICCEHIMSMM CIenid. MOXHO CJelIaTh BBIBOJI, HTO
100aBIIEHUE ICCEHIIUU CIIEUNA MOXKET YCTPAaHUTh MPOTOPKIOCTh HECOJIEHOTO Maca.

KuarwueBsbie ciaoBa: CnauBouHoe Macno, IIporopknocts, Chnenun, Ywucio
CBOOOJHBIX KHUPHBIX KHUCJIOT, [lepexkrncHOoe 4YMCio, KOJIUYECTBO JIUMOIUTHYECKUX
OaxTepuil.

IMPACT OF CARDAMOM, CINNAMON AND GINGER
ON KEEPING QUALITY OF BUTTER

Munasinghe Jagath
Bandara Amila
G. Weerakkody
Alwis Hanshini

Abstract: Rancidity is one of the major quality deterioration which occurs in
unsalted butter. In this study the effects of cardamom, cinnamon and ginger as an
antioxidants and antimicrobial agents on the rancidity of butter under different
strengths were evaluated. Commercially available 0.15%, 0.20% and 0.25%
concentrated cardamom, 0.05%, 0.10% and 0.15% concentrated cinnamon, 0.10%,
0.15% and 0.20% concentrated ginger essences were added to unsalted butter. The
treated and control fresh butter samples were stored at 4° C. Free fatty acid value
(FFAV), Peroxide value (PV) and Lipolytic bacteria count (LBC) of the treated and
control butter samples were examined on the 7", 21t and 35" days. All treatments
with the various levels have a significant effect (P < 0.05) on the FFAV, PV and LBC
of the butter, therefore there is less susceptibility for rancidity. The butter treated with
cardamom essence, the highest reduction of FFAV, PV and LBC were observed at
0.25% concentration level while the lowest reduction of FFAV, PV and LBC
observed at 0.15% concentration level. The butter treated with cinnamon essence, the
highest reduction of FFAV, PV and LBC were observed at 0.15% concentration level
while the lowest reduction of FFAV, PV and LBC observed at 0.05% concentration
level. The butter treated with ginger essence, the highest reduction of FFAV, PV and
LBC were observed at 0.20% concentration level while the lowest reduction of FFAV
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and LBC observed at 0.10% concentration level and the lowest reduction of PV was
observed at 0.15% and 0.10% concentration levels. Proximate compositions of the
butter were not significantly changed (P >0.05) with the treated spices essences. It
can be concluded that addition of spices essence can eliminate the rancidity of
unsalted butter.

Keywords: Butter, Rancidity, Spices, Free fatty acid value, Peroxide value,
Lipolytic bacteria count.

Introduction

A wide variety of products are manufactured by processing raw milk into dairy
products. Among them, butter is one of the primarily fat sources and an important
source of dietary energy. Butter contains 80% milk fat and can be salted or unsalted.
Besides fats, butter contains small percentages of proteins, vitamins, sugar and water
[5] (Idoui et al, 2010). Butter fats are combination of saturated fats and unsaturated
fats. Saturated fatty acids are very stable. Unsaturated fatty acids have the most
reactive sites on the fatty acid chain and are easily attacked by oxygen, hydrogen, and
enzymes [3] (Hamilton, 1989).

According to fat content and fat composition of butter, it can be quickly spoils
due to the development of rancidity. Rancidity is the development of any off flavors,
odors, colors and textures due to decomposition of butter fat. There are four types of
rancidities occurring in butter, namely, hydrolytic, microbial, oxidative and odors
absorbed rancidities [11] (Rady and Badr, 2003). In hydrolytic rancidity, water
hydrolyzes the ester bonds in triglycerides. Microorganisms use their enzymes such
as lipases and proteases to break down fat in microbial rancidity. As a result of
oxidative rancidity, the unsaturated fatty acids readily undergo oxidation [9] (Pamela
and Richard, 1994). Rancidity reduces the keeping quality of the product [8] (Namki,
1990) and it creates toxic compounds such as peroxidised fatty acids, polymeric
material, oxidized sterols and creates health problems such as digestive distress,
depletes the vitamins, heart disease, foster cancer development etc Therefore, it is
very essential to eliminate the rancidity development in butter.

Microbial and oxidative rancidity can be effectively control by adding
antioxidant and antimicrobial substance (give the reference). Antioxidants are often
added to fat-containing foods to delay the onset or slow the development of rancidity
due to oxidation [4] (Helmut, 1997). The addition of antimicrobial agents can also
delay or prevent rancidification by inhibiting the growth of bacteria or other micro-
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organisms [6] (Leistner, 1992). Most of the spices have significant antioxidative
effects [12] (Suhaj, 2006) and antimicrobial effects [15] (Zaika, 1988).

This study was carried out to investigate effect of antimicrobial and anti-
oxidative activities of cardamom (Elettaria cardamomum), cinnamon (Cinnamomum
zeylanicum) and ginger (Zingiber officinale) on rancidity of unsalted butter.
Cardamom, cinnamon and ginger are the few spices that contain antioxidants and
antimicrobial agents and they are commonly available in market as essences.

Literature review

A wide variety of products are manufactured by processing raw milk into
various dairy products. Among them, butter is one of the creamer dairy products
which is manufactured by using milk fat. Butter has more than 80% milk fat and
made by churning fresh or fermented cream. It has been produced since ancient times
and was an internationally traded commodity as early as the 14" century [11, 14]
(Varnam and Sutherland, 1994, Rady and Badr, 2003). Butter is a water-in-oil
emulsion that results from an inversion of the cream, an oil-in-water emulsion. It is
widely used as a seasoning in cooking, suggesting that it plays an important role in
the formation of flavors during heating and it is may be salted or unsalted [10]
(Peterson and Reineccius, 2003).

Considering quality defects, butter spoilage is most often due to the
development of chemical rancidity, microbiological problems do also occur in the
form of cheesy, putrid or fruity odors and the rancid flavor produced by hydrolysis
[11] (Rady and Badr, 2003). Rancidity is the chemical decomposition of fats, oils and
other lipids. Rancidity affects undesirable odors and flavors in food [9] (Pamela and
Richard, 1994). Three pathways for rancidification are recognized, those are;
Hydrolytic rancidity, Microbial rancidity, and Oxidative rancidity.

The rancidity of food is a great concern in the shelf life of foods. Lipid
oxidation decreases food safety and nutritional quality by formation of potentially
toxic products and secondary oxidation products during cooking or processing [7]
(Malliard et al.,1996). Rancid foods form harmful free radicals in the body, which are
known to cause cellular damage and have been associated with diabetes, digestive
distress and deplete the body of vitamins B and E. Rancid food can also cause
damage to DNA, accelerate aging, promote tissue degeneration and foster cancer
development. Free radicals produced by rancid food can cause damage to arteries as
well act as carcinogens, substances that can cause cancer. Eating rancid food will
expose to accelerate aging, raised cholesterol levels, obesity and weight gain.
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Antioxidants are often added to fat-containing foods to delay the onset or slow the
development of rancidity due to oxidation [4] (Helmut, 1997). Rancidification can
also be decreased, but not completely eliminated, by storing fats and oils in a cool,
dark place with little exposure to oxygen or free radicals. The addition, antimicrobial
agents can also delay or prevent rancidity by inhibiting the growth of bacteria or other
micro-organisms [6] (Leistner, 1992). Consumer awareness and concern that
synthetic chemical additives may have some toxic or even carcinogenic effects, has
increased the demand for high-quality, minimally processed foods with extended
shelf-life, preferably free from or with a reduced level of added chemical
antimicrobial agents [16] (Zink, 1997). Therefore, there is growing interest in using
natural antimicrobial compounds, including extracts of herbs and spices, as
preservatives for food [13] (Smid and Gorris, 1999). Spices can have significant anti-
oxidative effects [12] (Suhaj, 2006).Spices contain products of secondary metabolism
such as phenolics, phenolic acids, quinones, flavonoids, tannins. Many of these
phytochemicals are rich sources of antioxidants [2] (Deans & Ritchie, 1987).

Materials and Methods

Study was carried out at Pelwatte dairy industries (Pvt) limited in Sri Lanka by
using unsalted butter and commercially available 1.25% strengthens cardamom
(Elettaria cardamomum), cinnamon (Cinnamomum zeylanicum) and ginger (Zingiber
officinale) essences. Control and three treatments and three levels of each treatment
were prepared by using unsalted butter and commercially available spices essences.
Three replicates were prepared for each level. Commercially available 0.15%, 0.20%
and 0.25% concentrated cardamom, 0.05%, 0.10% and 0.15% concentrated
cinnamon, 0.10%, 0.15% and 0.20% concentrated ginger essences were added to
unsalted butter. The treated and control fresh butter samples were stored at 4 OC.

Physiochemical analysis

Free fatty acid value (FFAV) and Peroxide value (PV) of the treated and
control butter samples were examined on the end of the 1st, 3rd and 5th weeks.
Proximate compositions (moisture content, fat content, crude protein content, ash
content and lodine value) of the treated and control butter samples were examined at
the 1st week. Moisture content was measured by using Halogen moisture analyzer
(JT-K series). Fat content was determined by using Gerber method. Protein
content was determined by using kjeldahl method. Ash content was determined by
using muffle furnace. lodine value was determined by iodometric titration (AOAC,

60

Www.sciencen.org



http://en.wikipedia.org/wiki/Antioxidant

EUROPEAN RESEARCH FORUM

1995) method. Free fatty acid value was determined by using method described
AOAC (2000). Peroxide values of samples were determined by iodometric titration
(AOAC, 1995) method.

Microbiological analysis

Lipolytic bacteria count (LBC) of the treated and control butter samples were
examined on the end of the 1st, 3rd and 5th weeks. Lipolytic bacteria count was
estimated by using method described Idoui et al. (2010). Coliform count was
estimated by using violet red bile agar test and Yeast and Mould was estimated by
using potato dextrose agar test. Liquid phase of the butter samples were separated as
described by Idoui and karam (2008) for coliform bacteria count, yeast and mould
count.

Sensory evaluation procedure

Sensory evaluation was conduct by using questioner and tasting panel with
20 members at Pelwatte dairy industries Ltd. It was checked for appearance, color,
odor, taste, texture and overall acceptability.

Statistical analysis procedure of data

Statistical analysis was conducted using ANOVA (significant level 0.05) SAS
9.0 (2002) software and Tukey mean separation procedure. Sensory evaluation data
were analyzed using non-parametric Kruskal-Wallis Test of Minitab computer
analysis program.

Results and discussion

All the spice essences treated butter samples have a significant effect with
control for FFAV, PV and LBC of the butter. Results indicate that the probability
value (P) of FFAV, PV and LBC is lower than the significant level (P < 0.05),
thereby less susceptibility for rancidity.
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Figure 01. Effect of cardamom essence on FFA value of butter

The butter treated with cardamom essence, the highest reduction of FFAV
(figure 01), PV and LBC were observed at 0.25% concentration level while the
lowest reduction of FFAV, PV and LBC observed at 0.15% concentration level.

The butter treated with cinnamon essence, the highest reduction of FFAV, PV
(figure02) and LBC were observed at 0.15% concentration level while the lowest
reduction of FFAV, PV and LBC observed at 0.05% concentration level.
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Figure 02: Effects of cinnamon essence on PA value of butter
The butter treated with ginger essence, the highest reduction of FFAV, PV and

LBC (figure3) were observed at 0.20% concentration level while the lowest reduction

62

Www.sciencen.org




EUROPEAN RESEARCH FORUM

of FFAV and LBC observed at 0.10% concentration level and the lowest reduction of
PV was observed at 0.15% and 0.10% concentration levels.
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Figure 03. Effects of ginger essence on LBC of butter

All treatments with the various levels have a significant effect with control for
yeast and mould count of the butter. Results indicate that the probability value (P) of
yeast and mould count is lower than the significant level (P < 0.05). As an example
figure 04 shows the effect of cinnamon on yeast and mould count. Results indicate
that the probability value (P) of yeast and mould count is lower than the significant
level (P < 0.05). Proximate compositions of the butter were not significantly changed
(P >0.05) with the treated spices essences.
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Figure 04. Effect of cinnamon essence yeast and mould count of butter

According to sensory evaluation (figure 05) all the spices treated butter showed
significant (P < 0.05) effect on overall acceptability with control. All the spices
treated butter showed lower rank than control. It’s indicates butter treated with spices
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change overall acceptability of the butter. The butter without treated essences shows
highest rank for overall acceptability while the butter treated with 0.25% cardamom
essence (0.25g cardamom / 100g of butter) showed lowest average rank overall
acceptability.
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Figure 05. Change of sensory characters of butter with spices essence

It can be concluded that addition of commercially available cardamom,
cinnamon and ginger spices essence can eliminate the rancidity of unsalted butter.
Further studies should be carried out for investigating the individual chemical
compounds of each spice that are responsible for acting as an antimicrobial and anti-
oxidative.

References

1.  AOAC, Association of Official Analytical Chemists.
17th Edn.,AOAC, Washington, DC -2000-: pp. 21-447

2. Deans, S. G., & Ritchie, G.. Antibacterial properties of plant essential
oils. International Journal of Food Microbiology -1987- 5(2): pp. 165-180.

3. Hamilton, R.J.. Rancidity in Foods, Elsevier Applied Science,
New York, NY: -1989-pp. 13.

4, Helmut Sies, Oxidative stress: Oxidants and antioxidants, Experimental
physiology -1997-82 (2): pp. 291-5.

64

Www.sciencen.org




EUROPEAN RESEARCH FORUM

5. Idoui T., Benhamada N., Leghouchi, E. Microbial quality
physicochemical characteristics and fatty acid composition of a traditional butter
produced from cows’ milk in East Algeria. Grasas y Aceites; -2010-61: pp. 232-236.

6. Leistner, L. Food preservation by combined methods, Food research
International 25(2): -1992- pp. 151-158

7. Malliard, M.N., Soum, M.H., Boivin, P. and Berset, C. Antioxidant
activity of barley and malt — Relationship with phenolic content. Food Sci. Technol. —
Lebensm. — Wiss. Technol.-1996-29: pp. 238-244.

8. Namki, M. Antioxidants antimutagens in food. Crit. Rev. Food Sci. Nutr.
-1990-29: pp. 273-300.

Q. Pamela C. Champe and Richard A Harvey.. Biochemistry. 2" Ed.
Lippincott —Raven publishers: -1994-pp. 163 - 185.

10. Peterson, D.G., Reineccius G.A. 2003. Determination of the aroma
impact compounds in heated sweet cream butter. Flavour. Fragr. J. 18: pp. 320-324

11. Rady, A.H., Badr, H.M.. Keeping the quality of cows’ butter by
y—irradiation. Grasas y Aceites -2003-54: pp. 410-418

12.  Suhaj, M.. Spice antioxidants isolation and their antiradical activity: a
review. J Food Comp Anal: -2006- 19(6-7): pp. 531-7.

13.  Smid, E. J., Gorris, L. G. M. 1999. Natural antimicrobials for food
preservation. In M. S. Rahman (Ed.), Handbook of Food Preservation. New York:
Marcel Dekker: pp. 285-308.

14. Varnam, A.H., Sutherland, J.P. Milk and milk products: technology,
chemistry and microbiology. Chapman &Hall, London, Marcel Dekker, Inc., New
York:- 1994-.pp. 183-216.

15. Zaika, L.L. Spices and Herbs: Their antimicrobial activity and its
determination. Journal of food safety -1988- 9: pp. 97-117.

16. Zink, D. L. The impact of consumer demands and trends on food
processing. Emerging Infectious Diseases-1997-, 3(4): pp. 467-469.

© JI. Mynacunrxe, A. bannapa, I'. Bunpakkoau, X. Ansuc, 2021

65

Www.sciencen.org




	СЕКЦИЯ  СЕЛЬСКОХОЗЯЙСТВЕННЫЕ  НАУКИ
	ВЛИЯНИЕ КАРДАМОНА, КОРИЦЫ И ИМБИРЯ  НА СОХРАНЕНИЕ КАЧЕСТВА СЛИВОЧНОГО МАСЛА
	Мунасингхе Джагат
	Бандара Амила
	Виираккоди Г.
	Алвис Ханшини



