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Table 1 Changes aw Walnut butter samples containing different concentrations of emulsifier during 75
days storage at 25

75 o0 45 Time (day)30 15 1 Concentration (%) Emulsifier
0.547+0.01 0.546£0.01  0.550£0.01  0.546+0.02  0.550+0.02 0.591+0.04 - Control
0.552+0.01 0.550£0.01  0.557£0.00  0.560+0.01 8'22&8'81 8'22?3'8; 05
0.549+0.01 0.560£0.01  0.547+0.01  0.555+0.01 023140.02 0.27440.01 1 Monoglveerid
0.550+0.01 05554001  0.547£0.02  0.559+0.01 021740.00 027140.01 15 onoglycerides
0.519£0.04 05594001  0.561£0.01  0.552+0.01 : : : : 2
0.580+0.01 0.620£0.07  0.559+0.01  0.556+0.02  0.508+0.07 0.557+0.02 05
0.560+0.01 0.602£0.06  0.530£0.06  0.523+0.06  0.483+0.01 0.548+0.03 1 Lecithi
0.545+0.01 0.545£0.01  0.547+0.02 05154006  0.525+0.06 0.520+0.06 15 ecithin
0.536+0.03 0.52640.04  0.55140.02  0.526+0.06  0.505+0.08 0.516+0.05 2
0.542+0.01 05524001  0.55240.01  0.564+0.00  0.553+0.02 0.613+0.04 05
0.551+0.01 0.513£0.03  0.55240.00  0.554+0.01 0.530+0.06 0.581+0.02 1 Soan 80
0.537+0.01 0.539+0.01  0.557£0.00  0.560+0.01 0.538+0.03 0.570+0.00 15 pan
0.540+0.01 0.523£0.04  0.556£0.01  0.548+0.01 0.549+0.02 0.562+0.00 2
0.547+0.01 057840.02  0.576£0.01  0.563+0.01 0.569+0.03 0.582+0.01 05
0.552+0.02 0.556£0.02  0.556£0.01  0.577+0.01 0.564+0.01 0.569+0.01 1 T 2
0.567+000 0.576£0.00  0.566£0.01  0.569+0.01 0.573+0.01 0.570+0.01 15 ween
0.532+0.02 0.576£0.01  0.566£0.01  0.556+0.02  0.568+0.01 0.569+0.01 2

E Monoglyceride ﬁ Lecithin :] Span§0 I Tween20
d
0.7
0.6
..
0.5 !
3 0.4 E
0.3 !
0.2 E £
0.1 i f
a - HHi
Control 0.5 1
0.7
0.6
0.5
204
0.3
0.2
0.1 :
Control 0.5 1

Concentration (%)

Fig 1 Effect of different emulsifier concentrations on a,, Walnut butter samples on the first day (a) and after 75 day
(b) Storage at 25 °C
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Fig 2 Changes in the rate of oil separation from walnut butter containing different concentrations (a)
monoglycerides, b) lecithin, ¢) spin 80 and d) tween 20 within 75 days of storage at 25 °C

Table 2 Some characteristics of the emulsifiers studied in the present study [13].

HLB Solubility in canola oil Solubility in water Chemical structure Name
43 Soluble Relatively soluble Sorbitan Mono Oleat Span 80
16.7 Insoluble Relatively soluble PEG-20-sorbitan monolorate Tween 20
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Fig 3 The effect of different emulsifier concentrations on the percentage of oil separation from walnut butter in a)
the first day after production and b) 75-days of storage at 25 °C
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Walnut Butter is a very valuable product in terms of nutrition that comes from walnut. One of the main
problems in the production of such products is the separation of the oil phase in the product. In this
research, the amount of water activity and physical stability of walnut (in the presence of 0.5, 1, 1.5 and
2% concentrations of monoglycurids, lecithin, spin 80 and tween 20) in 75 days of storage at 25 ° C
Reviewed. The results indicated a slight decrease in wold walnut samples containing lecithin, span 80 and
monoglyciride until the 15th day, and then showed a roughly constant trend. Lecithin was more effective
in reducing the percentage of oil removal during the maintenance period than other emulsifiers, while spin
80 had no significant effect on the stability of walnut emulsion, and tween 20 had a negative effect on the
oil removal percentage from walnut during storage.
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