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Shelf Life Extension of Non-Dairy Cream with
the Addition of Natural Antioxidants

Hee-Tak Han' and Yong-Jun Cha®'

, Technical Research Institute, Dongsuh Oil & Fats Co., Gyeongnam 641-847, Korea
ZDept. of Food and Nutrition, Changwon National University, Gyeongnam 641-773, Korea

Abstract

We conducted a study to select a suitable natural antioxidant from tocopherol, rosemary extract, and green
tea extract to be added to commercially—available palm oil to extend the shelf life of non—-dairy cream. The
green tea extract (400 ppm added) was the most effective of the 3 antioxidants added to the palm oil, increasing
OSI time by a factor of 2.3. By examining the correlation coefficients among parameters for storage period,
the sensory score indicated that the non-dairy cream was suitable. The shelf life of the TE (green tea extract,
400 ppm) and TEA (TE plus 0.002% ascorbic acid) oils was extended to 24% and 51% more than that of the
control at 25°C, respectively. At 20°C, the shelf life of the TE oil was 2.5 months and that of the TEA oil was
5.5 months, increases of 28% and 62.5%, respectively, over the control.
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5, whey powder, sodium caseinate, emulsifier %

buffering agents AR (Y, )X, £ ERH =
(d-79} d-68 FAE)3} L-ascorbic acide DSM Nutri-
tional products(Basel, Switzerland) 2 5 ¥, 5XF&E (=
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Table 1. Formula of the non-dairy creams

(%, w/w)

Ingredient Control TE TEA
Corn syrup (70°Brix) 57.29 57.29 57.288
Palm oil 19.50
Palm oil” 19.50 1950
Whey powder 3.25 3.25 3.25
Sodium caseinate 0.65 0.65 0.65
Emulsifier 0.20 0.20 0.20
Buffering agent 1.30 1.30 1.30
Ascorbic acid 0.002
Water 17.81 17.81 17.81

100 100 100

YPalm oil contains 400 ppm of green tea extract.
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Table 2. Qil stability index (OSI) of palm oil containing anti-
oxidants'

Concentrate Tocopherol Rosemary Tea extract
(ppm) extract

200 365+3.8" 321+44®  536+1.2"

400 416258 379+50F  67.7+64™

600 43127 429432 715+50™

YReference: OSI of palm oil; 29.4 hr.
Means with the same letter in each row (a,b) and column (A,B)
are not significantly different (p<0.05).
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Table 3. Changes of acid values in non-dairy creams during storage

Time 35°C 45°C 55°C
(days) Control TEY TEA? Control TEA Control TE TEA

0 021£0.02 018+0.03" 021+004 021£0.02° 0.18+0.03° 021+0.04° 021+0.02° 018+0.03° 0.21+0.04%
15 027£005 029+0.05 027+0.07 032+0.02% 0.32+0.03* 0.29+0.02° 028+0.01*" 032+£0.02" 0.27+0.02*
30 0254+0.08 025+0.07*" 0.32+0.11 0.23+0.08% 0.23+0.07° 0.25+0.09% 0.31+0.05"* 0.26+0.02"% 0.35+0.02**
45 0294003 020+0.05" 0294004 0312002 0324+0.04* 037£0.04" 028+0.01"" 025+0.02° 0.27£0.01*%
60 0.23+0.04 0.18+0.02° 020+0.01 0.25+0.01" 0.24+0.055" 021+0.01° 021+0.01% 020+001° 0.19%0.01°
75 023+0.01 0.22+001%" 022+001 031+0.02" 030001 0.32+0.02*® 0.35+0.02** 0.31+0.02"*" 0.29+0.01"*"
90  0.25%0.03 0.21£0.02*® 020+0.03 0.26+0.01*" 0.284+0.01%%C 0.26+0.02°° 0.34+0.04* 032+0.04* 032+0.01"

1'E)Sample codes refer to comment in Table 1.

*"Means with the same letter in each row among samples in each temperature are not significantly different (p<0.05).
ADMeans with the same letter in column of each samples in each item are not significantly different (p<0.05).
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Table 4. Changes of peroxide values in non-dairy creams during storage

Time 35°C 45°C 55°C
(days)  Control TE TEA Control TE TEA Control TE TEA

0  188+055° 244+0.11% 1.84+024° 183+055° 244+0.11" 1.84+024° 183+055" 244+011" 1.84+0.24%
15 181+021% 154+1.13% 2824066 0700067 071£0.09° 077+0.10° 1.97+0.09" 2024148 150+0.25°
30 151+0.19° 1.41+0.09° 1.45+0.05° 1.38+0.13% 1.32+021% 1.44+0.18 2.01+0.07"* 2.09+0.15" 2.30+0.04*
45 245+0.23* 2.05+0.11"51.76£0.04°®  1.20£0.08°° 1.05+0.07°C 2.40+0.06** 1.43£0.06** 1.08+0.05"*" 1.53+0.06:
60  1.63£0.07" 1.43+£0.05"™ 1.60£0.06™ 2.79+0.05™* 1.34%0.04"° 1.76+0.05"°¢ 1.11£0.04 0.91£0.02"° 0.75+0.03"
75 1.44+0.01" 1244003 1.64+0.05" 1.94+008" 1.47+0.06" 225+£0.07*" 2.11+0.08" 1.43+0.05" 1.59+0.04"

90 1.62+0.05" 1.12+0.06"™ 1.52+0.07""

1.45+0.07® 1.37+0.07"

1.48+0.07°  1.89£0.08™* 1.69+0.05™* 1.98+0.06""

"Sample codes refer to comment in Table 1.

““Means with the same letter in each row among samples in each temperature are not significantly different (p<0.05).
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Fig. 1. Changes of sensory scores of control at various stor-
age temperatures. 35°C (-O-): y=-0.0274x+8.6036 (R?*=0.9345),
45°C (@) y=-0.0376x+8.7214 (R’=0.9470), 55°C (—-): y=
-0.0548x +8.8500 (R?=0.9856).
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Storage period (days)
Fig. 2. Changes of sensory scores of TE (green tea extract)
at various storage temperatures. 35°C (—O—): y=-0.0229x +
85429 (R°=0.7886). 45°C (--@-): y=-0.0402x+89536 (R*=0.9378),
55°C (—-): y=-0.0531x+8.5889 (R?*=0.9769).

Means with the same letter in column of each samples in each item are not significantly different (p<0.05).
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Fig. 3. Changes of sensory scores of TEA (green tea extract
+ ascorbic acid) at various storage temperatures. 35°C (-0O-):
v=-0.0202x +8.4107 (R*=0.7089), 45°C (- @--): y=-0.0340x +
87321 (R*=0.7819), 55°C (~0-): y=-0.0505x+8.6429 (R’=0.9490).
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Table 5. Correlation coefficients among parameters during
storage

A GusA Hotel me

Acid Peroxide Sensory  Storage
Parameters .
value value score period
Acid value 1
Peroxide value 0.140 1
Sensory score  -0.002 0.274" 1
Storage period  -0.076 -0.267 -0.749" 1

Significant different at p<0.05, ~p<0.01.
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Table 6. Linear regression equations of parameters in TEA
(green tea extract-+ascorbic acid) during storage

Reaction Temp . Coefficient

Parameters rate ©C) Equation (R)
35 y=-0.0006x+0.2711 0.1575
0 45  y= 0.0004x+0.2546  0.0502
Acid 55 y= 0.0005x+0.2489 0.0817
value 35 y=-0.0024x—1.3158 0.1676
1 45  y= 0.0016x—1.3891  0.0590
55  y= 0.0019x—1.4091 0.0789
35 y=-0.0075x+2.2144 0.2740
0 45  y= 0.0052x+1.4700 0.0962
Peroxide 55  y=-0.0023x+1.7468  0.0238
value 35  y=-0.0037x+0.7339 0.2919
1 45  y= 0.0040x+0.2982 0.1188
55  y=-0.0019x+0.5339 0.0294
35  y=-0.0202x+8.4107 0.7089
0 45  y=-0.0304x+8.7321 0.7819
Sensory 55 y:*00505x +8.6429  0.9490
score 35  y=-0.0026x+2.1289 0.7250

1 45  y=-0.0050x+2.1853 0.7456
55 y=-0.0083x+2.1945 0.9271
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Table 7. Prediction of shelf life of non-dairy cream by sensory score

Temp (°C) Regression equation Ea (cal/mol) A0— At K Shelf life (month)
20 _ 0.01512 8.8
Control 25 . fé?ffé;gg)jmg ~6,947.7 4 0.01849 7.2
30 ‘ 0.02242 5.9
20 o 0.01176 113
TE % e 84680 4 001501 89
30 * 0.01901 7.0
20 _ 0.00934 143
TEA % Y e 93071 4 001221 10.9
30 ' 0.01583 84

Ea: activation energy (cal/mol), K: reaction rate constant, AO: sensory score at initial stage, At: limited point of sensory score.
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