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Effect of green tea extract on oxidative stability, sensory and Physico-chemical properties of
breakfast Margarine
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Table 1. Characteristics of analysis of chemical compositions of green tea
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Fig.1. Image Chromatogram Green Tea. No. 1: Epigalacto-Catechin Gallate, No. 2: Galactochetechin,

No. 3: Epithecate, No. 4: Epithecine Galate, No. 5: Catechin, No. 6: Epigallocatechin
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Table 2. Variance analysis of viscosity

P ool F ool Sla o Ske Slapo ggere &olilaz o Ol s 2
P-value F-value Mean of squires  Sum of squires df. Source of variation
0.000 1.347 19.7000** 98.5 5 Treatment Ls
0.000 2.622 38.3333** 115.0 3 SIS b
Refrigerated storage
0.000 2.964 0/4333** 6.5 15 e ey % jles
Treatment*refrigerated
storage
0.000 0.0 48 Error s
220.0 71 Total s
99.92 o 3.8233 (1) Sl pass gy
Co-relation Variation coefficient
coefficient

(P +/+0) 103 40 Olabsl mhavs 55 (515 ine Sl w# cadle

% Significant differences at 0.05 level
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Fig. 2. The comparison of Viscosity of breakfast margarine samples within 3 months in refrigerated storage
T: control, T1: Sample containing 75 ppm of TBHQ, T2: sample containing 250 ppm green tea extract, T3: sample containing 500
ppm green tea extract, T4: sample containing 750 ppm of green tea extract, T5: sample containing 1000 ppm of extract Green tea
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Table 3. Variance analysis of visible sediment

P ) F o) Slaye Sl Sl pgeme golil ez Slyeedd e
P-value F-value Mean of squires Sum of squires df. Source of variation
0.000 1.347 27.125** 135.625 5 Treatment ,L.s
0.000 2.622 9.125%* 27.375 3 SIS ol
Refrigerated storage
0.000 2.964 1.525** 22.875 15 SIS ey Lo
Treatment*refrigerated
storage
0.000 0.000 48 Error s
71 Total Js
99.92 RECINOT SO 0.001667 () ) yords oy
Co-relation Variation coefficient
coefficient

(P 4700) 1255 80 Bl mla 53 ()1 ine YW

##: Significant differences at 0.05 level
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Fig. 3. The comparison of visible sediment of breakfast margarine samples within 3 months in refrigerated storage

T: control, T1: Sample containing 75 ppm of TBHQ, T2: sample containing 250 ppm green tea extract, T3: sample containing 500 ppm green tea extract,
T4: sample containing 750 ppm of green tea extract, T5: sample containing 1000 ppm of extract Green tea

w90 4l
PUSC gPPRg PRV I P IRV ES E P PP R W SRRV E 3 T W P E R Wt ol o as el ol 42,0 ©gd ahy
aS w08 absMe ¥ il lg 430 Jaas 4 4o L .(Akoh and Min, 2008) wwe Jolss Jl> ,0 5 g0 Les ol o
wlreo 2,8k Glolor @S bl lie 2 (5,55 Oloj 5o Lo e OIS izran 5 (6 IS Gloj slees 36
e Sl ojlas (e Gl L a5 005 (asiie gd alaii (903 5| ol gl 4 azgi L (S 10) 091l ine
@ Vbl gl ahal Gl eS Cdl S (gl e ek (05 le (sl e g aball (5

il 3l e gl o)lac w8l vals Hles @ ol YL g e sl o lac 4l

o bl (il a5 -F Jga
Table 4. Variance analysis of melting point

P sl F o)l Slaye 5Siles Sl ggome ol azp Sy e
P-value F-value Mean of squires Sum of squires df. Source of variation
0.000 1412.20 19.6139** 98.069 5 Treatment Lo
0.000 700.00 9.7222** 29.167 3 SN e
Refrigerated storage
0.000 39.40 0.5472** 8.208 15 SIS ey # jleus
Treatment*refrigerated
storage
0.0139 0.667 48 Error s
71 Total Js
99.92 L CON S 0.1179 (1) &y g p>
Co-relation Variation coefficient
coefficient

(P +/40) Ao 3 40 Oluabsl C]ad): Sl e KL w# Cadle

% Significant differences at 0.05 level
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Fig. 4. The comparison of melting pointt of breakfast margarine samples within 3 months in refrigerated storage
T: control, T1: Sample containing 75 ppm of TBHQ, T2: sample containing 250 ppm green tea extract, T3: sample containing 500
ppm green tea extract, T4: sample containing 750 ppm of green tea extract, T5: sample containing 1000 ppm of extract Green tea
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Table 5. Variance analysis of oxidative stability

P sl F o) Slayo Sl Sy ggozme slil 4z Sy gerte
P-value F-value Mean of squires  Sum of squires df. Source of variation
0.000 6.06 6.833** 20.500 5 Treatment Los
0.000 23.23 0.294** 20.000 3 SIS ol
Refrigerated storage
0.000 29.29 0.0420%* 40.500 15 S e # e
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Fig. 5. The comparison of Acid value (AV) of breakfast margarine samples within 3 months in refrigerated storage
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Table 6. Variance analysis of peroxide value
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Table 7. Variance analysis of thiobarbituric acid index

S ygin)lgss dae il lg 4525 -V Jgae

P ;) F o) Slasyo (ke Sl o gg0me wolilaz o Ol s 2o
P-value F-value Mean of squires  Sum of squires df. Source of variation
0.000 6566.40 0.045600** 0.22800 5 Treatment Los
0.000 28130.93 0.195354** 0.58606 3 SIS ol
Refrigerated storage
0.000 8731.73 0.90956 0.060637 15 Sl o Lo
Treatment*refrigerated
storage
0.000007 0.00033 48 Error W
71 Total s
99.98 Sad 0.002635 (1) Ol posis sy
Co-relation Variation coefficient
coefficient

(P 4700) 1055 80 Bluabsl mhae 3 (g1 fne S s cdle

##: Significant differences at 0.05 level

Ol YL (S 100) aili oo o Foe bdiged Sl SO ygin)bsnd il polie o loy 31V USKS @y axgi b

leloss ST gm)bed soe (e (p 568 5 (6,055 pga sle 50 Wibrio (0,5 )l (slojlend ST g0 g Sue

Wizl sy ialidl L aS el iy odlae ol S sb 4y ncasls 3l o, leSs Js! 59y 50 dlbrns 0,50

Wed,S S8 5B A e bilan aly (il )T 5l ol ¥ game a0 5 o0 ayiids Wadiges (ygelins]

Ol Jlss 4 g guwlonnsST adgl Vg ame g jialS @ ,0l8 o sl ojlac o Lol Sl ‘SJ SloS 5

D5 (YY) )L, § (695,005 (sloadl b sallas ;o ams opl .ob asalgs oSall g0 glle yulas 49l &Y guamro

Sl 5 oSt ey (ST (ST SLaS 5 e Gl b aileio )5 Lo slajlacs 5o a5 o5 (3055 (U

GoLS 58 GgrlaST B 5 45l SlaS 5 Glie B ol walss ol (g5l iz a5 il S (grlaenST ads)

b



VEe e bl ¥oojlade ) ol lif Slgo (Sl 9 555l 4

0.2
0.18
0.16
0.14
0.12

01
0.08
0.06
0.04
0.02

TI(%)

AMALLLLRRLRARLR O

O aal 55 51 aas Js 555 W sl Jylala

B sl g0 sl TERIEESP
PS - 1+0)  sals Lt b ailbero o0)l5 o (sl Lot Sy liged il 5aSiles fien 2 o il aaliie Y IS5
Fig. 7. The comparison of Thiobarbituric index (T1) of breakfast margarine samples within 3 months in refrigerated storage

T: control, T1: Sample containing 75 ppm of TBHQ, T2: sample containing 250 ppm green tea extract, T3: sample containing 500
ppm green tea extract, T4: sample containing 750 ppm of green tea extract, T5: sample containing 1000 ppm of extract Green tea
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Fig. 8. Texture, odor, flavor and total acceptance of breakfast margarine.

T: control, T1: Sample containing 75 ppm of TBHQ, T2: sample containing 250 ppm green tea extract, T3: sample containing 500
ppm green tea extract, T4: sample containing 750 ppm of green tea extract, T5: sample containing 1000 ppm of extract Green tea
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Effect of Green Tea Extract on Oxidative Stability, sensory and Physicochemical Properties of
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ABSTRACT

In the present study, concentrations of 250, 500, 750 and 1000 ppm of green tea extract were used in
breakfast margarine formulation. Physicochemical properties were including viscosity, visible sediment,
melting point and, the oxidative stability tests were including acid value (AV), peroxide value (PV),
thiobarbituric acid index (T1). Sensory evaluation of samples (odor and flavor, texture, spreadability, total
acceptance) was also done by a 5-point hedonic method by 12 trained evaluators. A randomized complete
design, with a 95% confidence level (o = 0.05) was employed and data were analyzed using Minitab 17
software. The results showed that acidity number, peroxide, thiobarbituric acid, visible sediments of
breakfast margarine treatments significantly increased during three months of storage, and the amount of
oxidative resistance and melting point significantly decreased (p <0.05). Among the margarine treatments,
the highest breakfast maginarium (1000 ppm) of green tea extract significantly reduced the oxidation
process and increased the breakfast margarine shelf life, which had the same reproductive effects as the
TBHQ synthesis of 75 ppm. However, texture and sediment changes in breakfast margarine with 750 and
1000 ppm were unfavorable and did not yield favorable points for the sensory properties of the

evaluators. Finally, on the basis of all experiments, 500 ppm treatment was selected as optimal treatment.

Key word: Breakfast Margarine, Green Tea Extract, Physicochemical Properties, Sensory Properties,
Oxidative Stability.
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