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Abstract

Recently, the concern about safety and functional substances of foods are increased therefore
antioxidant substances and plants which had pharmacological effect have been studied actively.

It has been known that the mulberry leaf is effective in curing many diseases. Nowaday, the
pharmachological effects of mulberry leaves on diabetes mellitus and their usage for many aspects
were confirmed. Mulberry leaves are known for effective in prevention of diabetes meliitus, because
of specific amino acids and fibers.

In this study, methanol, hexane, chlorform, ethyl acetate, and butanol extracts obtained from
mulberry leaves were added to soybean oil and they were stored for 30 days at 60+2°C and
peroxide value(POV) and conjugated diene value{CDV) were measured periodically.

Results of this study were obtained as follows;

1. The POV of soybean oil after the addition of each mulberry leaves powder{MLP) extracts
generally enhanced as the storage time was prolonged, so the POV of all samples was reached
higher than 100meq./kg.oil after 10 days storage without the addition of butanol, methanol,
ethylacetate, hexane extracts at 0.1% level. Especially, the POV of soybean oils including butanol
extract was 87.35meq/kg.oil after 10 days storage and antioxidant activity of butanol extract was
shown to be superior to that of BHT.

The pattern of the changes of the CDV of soybean oil after the addition of MLP extracts at
0.02%, 0.05% and 0.1%, respectively, were almost constant during 10 days of storage and then
rapidly increased during the rest of experimental periods. During 10 days of storage in case of
0.1% adding level, the antioxidant activities of the butanol extract was superior to that of the each
MLP extracts.
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<Fig. 1> Scheme of extraction and solvent fractionation of
MeOH extract from mulberry leaves.
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<Table 1> Proximate composition of mulberry leaves

Composition(%)

Sample Moisture!Crude Protein|  Fat
337 | 2725 | 619

Ash |VitCamg%)
941 | 7545

Powder*

* After the sample mulberry leaves were washed with distilled
water, they were dried and ground to powder in dark place.
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Methanol 1879 ok AP . 3
Hexane 205 <Table 3>3’+ <Flg. 2, 3, 4>°ﬂ }\i 2= H}Q’]’ Z—_}O]
Chloroform 056 control®] 7% A 04A] FASE 717} 220 meqg/kgol
Ethyl acetate 044 olel Aol XA F M3 ZFrlste] 1590 ol
BuOH 0.39 16946 meqg/kgaildl =Bttt
Water 9.94 A, YA 2 V1R E A2 FEES AT F
<Table 3> Changes of peroxide value of the soybean oils containing various concentrations of the mulberry leaves
extracts and being stored at 60+ 2°C for 30 days. (megkg oil

Control 220 233 19.05 36.04 63.96 97.94 169.46 | 273.15 | 557.09 | 1079.46

Toco 0.02 230 17.34 4401 7289 | 101.71 133.91 | 23881 | 39634 | 749.10 | 1001.11

BHT 0.02 3.64 4.62 9.63 2390 34.02 5403 | 11196 | 221.93 | 37474 | 1015.38

MeOH 0.02 4.65 1228 1977 45.08 7235 10461 | 178.01 | 31459 | 53370 ) 90270
0.05 6.29 14.74 21.39 4934 71.11 10745 | 21477 | 38247 | 76364 | 81132
0.1 5.26 1136 16.20 39.35 64.40 93.68 | 157.39 | 26527 | 47727 | 98398

CHCl; 0.02 1727 2298 4042 63.64 89.01 119.08 | 20341 | 31453 | 642.87 | 936.85

0.05 15.99 33.08 45.10 63.74 93.73 12245 | 18721 | 270.88 | 500.72 | 978.12
0.1 14.81 23.04 38.16 52.30 75.63 10625 | 182.68 | 258.80 | 386.28 | 1021.18
EtAc 0.02 2231 27.37 50.49 71.03 92.98 153.47 | 190.09 | 248.12 | 384.11 | 91294
0.05 17.84 17.35 40.82 56.72 82.85 11236 | 176.09 | 271.54 | 51626 | 1053.17
0.1 15.00 17.03 25.85 45.02 67.26 97.54 | 16931 | 24738 | 359.62 | 970.99

Hexane 0.02 8.53 16.74 31.62 5497 7521 10521 | 185.61 | 28930 | 476.84 | 1044.45
0.05 6.93 16.09 3378 55.34 7299 106.35 | 187.88 | 270.84 | 445.14 | 105043
0.1 6.86 129 29.74 44.68 70.53 9453 | 17426 | 266.16 | 490.38 | 1045.86
BuOH 0.02 7.09 722 21.17 40.97 70.50 10070 | 17496 | 25725 | 62621 | 858.50
0.05 6.87 7.02 9.01 2624 55.65 90.38 | 171.68 | 25422 | 42631 | 91042
0.1 6.04 6.20 1233 24.94 51.35 87.35 | 15301 | 24302 | 358.68 | 821.29
Water 0.02 1627 20.98 3042 | 5542 70.63 11008 | 15061 | 34822 | 500.62 | 1043.46

0.05 15.99 23.08 35.10 53.74 72.09 10621 | 156.09 | 33038 | 490.38 | 1050.50
0.1 15.01 23.04 34.01 52.03 70.50 100.53 | 153.01 | 32945 | 479.10 | 912.94

MeOH : methanol extract CHCls : chloroform extract EtAc : ethyl acetate extract
BuOH : buthanol extract Toco : tocopherol BHT : Butylated hydroxytoluene
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<Table 4> Changes of conjugated dienoic acid(%) of the soybean oils containing various concentrations of the

mulberry leaves extracts and being stored at 60+2°C for 30 days.

(meq/kg oil)

30

Control
Toco
BHT
MeOH

CHCl3
EtAc
Hexane
BuOH

Water

0.02
0.02
0.02
0.05
0.1

0.02
0.05
0.1

0.02
0.05
0.1

0.02
0.05
0.1

0.02
0.05
0.1

0.02
0.05
0.1

0.14
0.15
0.16
0.10
0.12
0.11
0.17
0.12
0.12
0.14
011
0.13
0.16
0.14
0.11
0.13
0.11
0.11
0.14
0.11
0.15

0.12

0.26
0.26
0.16
0.14
029
0.23
0.25
0.23
0.28
0.20
0.19
0.16
0.20
0.17
0.14
0.15
0.12
0.20
033
032

0.24
045
0.17
021
0.25
0.19
0.44
047
040
045
039
0.24
034
0.40
027
025
0.16
0.11
037
0.40
0.44

0.26
0.38
0.37
041
0.65
0.70
0.53
0.72
0.58
049
047
0.52
0.39
0.48
037
0.28
0.61
0.68
0.56

0.74 0.64 592 312 9.71 10.01
1.09 1.38 2.16 6.83 1348 14.59
040 0.58 224 3.82 6.96 7.02
0.77 0.88 3.18 4.88 1438 1329
0.76 093 3.86 6.38 14.11 13.19
0.66 0.93 2.84 422 9.54 9.80
0.89 1.18 3.50 5.80 10.61 10.98
0.93 121 343 4.57 8.46 9.08
0.82 1.18 3.08 448 7.00 821
097 1.19 357 422 8.25 8.87
0.87 0.78 308 433 997 998
0.76 1.04 293 4.78 444 499
0.78 0.96 321 507 8.13 1026
0.78 1.01 3.54 5.10 7.83 9.06
0.75 091 3.07 5.34 9.06 10.12
0.75 1.04 2.88 479 13.93 1423
0.63 0.95 2.83 543 9.63 9.87
0.61 0.83 267 4.13 7.62 7.84
1.76 2.03 321 5.50 10.12 12.81
0.96 1.78 301 521 9.64 10.99
0.87 1.83 3.24 4.87 831 11.21

MeOH : methanol extract
BuOH : buthanol extract

CHCl; : chloroform extract
Toco : tocopherol

EtAc : ethyl acetate extract
BHT : Butylated hydroxytoluene
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