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ABSTRACT

Much attention has been focused on the activity of the natural antioxidants present in fruits and vegetables, because
potentially these components may reduce the level of oxidative stress. Especially, mulberry leaves containing many nat-
ural components are considerable resource for natural antioxidants. The antioxidant capacity of mulberry leaves was
investigated with minilum L-100 device and ARAW-KIT (anti-radical ability of water-soluble substance), in comparison
to the ascorbic acid. The antioxidant capacity of 16 varieties was 3303.4 nmol at opening stage of five leaves in spring.
The highest stage of antioxidant capacity (3708.0 nmol) and yield rate was just before the coloration stage with antho-
cyanin in fruits, whereas the lowest stage was middle of June (2231.6 nmol) and about two months growing stage after
summer pruning (2064.6 nmol). But after summer pruning, the antioxidant capacity of mulberry leaves increased grad-
ually until just before fallen leaves stage. Even if samples were same variety, antioxidant effect of those showed different
results according to collected regions. Also, antioxidant effect of mulberry leaves were higher than that of branches. The
antioxidant capacity of yield-type mulberry leaves and fruits (Morus alba L., M. bombycis Koidz, and M. Lhou (Ser.)
Koidz) collected from In-je, Won-ju and Yang-yang regions, Kang-won province, Korea, was investigated. The results
indicated that total antioxidant capacity of yield-type mulberry leaves was 2711.2 nmol. In the antioxidant capacity anal-
ysis of Jeollabuk-Do genetic resources, autumn’s mulberry leaves showed higher antioxidant capacity than that of
spring’s it. To investigate the effect of tea on antioxidative capacity, five kinds of tea(coffee mix, green tea added brown
rice, mulberry leaf tea, Polygonatum odoratum tea and black tea added lemon) were selected and analyzed. Their’s anti-
oxidative capacity were 2,531.01 nmol, 1,867.42 nmol, 1,053.72 nmol, 292.71 nmol and 188.91 nmol, respectively.
The antioxidative capacity of drinking water soaked with mulberry leaf showed 891.96 nmol.
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Lorenz et al. 2003, Chung et al. 2003, Oh et al. 2002,
Sharma et al. 2001, Yen et al. 1996, Yun and Lee 1995).
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Fig. 1. Distribution type of antioxidant capacity of mulberry leaves according to varieties.
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Table 1. Comparison of antioxidative ability of ‘Cheongilppong’
mulberry leaf according to different collection areas in spring
(Ascorbic acid equivalents, nmol)

Collected

arcas Spring 1

Spring 11 Spring 11

Chunchon 3687.9 (May 15)3104.3 (May 29)3627.5 (June 12)

Suwon  187.5*% (May 8)2045.5 (May 23) 2620.0 (June 5)
Wanju  214.4% (May 7)1191.4 (May 21) 1360.7 (June 4)
() : Collection day, *: Sample were changed in quality.
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Table 2. Comparison of antioxidative ability of mulberry leaf
according to different collection areas in autumn
(Ascorbic acid equivalents, nmol)

C";lreeﬁon I (August 22) II (September 22) Il (October 23)

Chunchon 3883.2 820.1* 4628.0
Suwon 2727.3 500.2* 3072.5
Wanju 2827.1 4384.3 3812.0

() : Collection day, *: Sample were changed in quality.

et al. 2006b).
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Table 3. Comparison of antioxidative ability of mulberry
branches according to maturity stage from Suwon in spring
(Ascorbic acid equivalents, nmol)

Part Spring I* Spring 11 Spring 111

Bark 221.5 331.1 645.9
Lignum 77.8 116.5 328.6
Branch 86.5 123.3 391.1 688.5%*

*. Sample were changed in quality, **: Side branch before hardness.

Table 4. Comparison of antioxidative ability of mulberry
branches according to maturity stage from Suwon in autumn
(Ascorbic acid equivalents, nmol)

Part Autumn Autumn IT* Autumn 1T

Bark 512.2 201.2 331.0
Lignum 132.4 118.6 126.3
Branch 299.5 200.2 292.5

*. Sample were changed in quality.
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Fig. 2. Antioxidant capacity of yield type mulberry according to
maturity stage.

Table 5. Antioxidant capacity according to maturity stages in yield type-mulberry leaves

(Ascorbic acid equivalents, nmol)

Spring Autumn
Maturity stage
I* I TI** v I I TIT***
No. 1 3202.5 2146.4 1753.7 3075.2 2916.6 21432 2974.9
Won-ju No. 2 2352.4 2048.2 2040.7 24722 2139.9 2063.3 1681.5
No. 3 2994.3 3006.2 2815.2 1952.2 3464.6 2724.6 2319.0
No. 4 2816.3 2055.8 3247.8 2821.7 3029.9 1813.1 —RAAK

Indje No. 5 3640.5 2786.1 3005.1 2307.1 2932.8 671.7 -

No. 6 3939.3 2507.8 2165.8 2357.8 2994.3 398.8 -

No. 7 6184.9 3640.5 4246.7 2191.7 4358.9 3331.9 -
No. 8 4098.9 2611.3 3183.1 2741.9 2753.7 2467.9 1915.5
Yang-yang No. 9 3667.4 2727.8 3847.6 3583.3 2369.7 1895.0 1569.3
No. 10 2979.2 3124.8 2714.9 2753.7 2544.4 13233 1601.6

*. opening stage of five leaves, **: just before the coloration stage with anthocyanin in fruits, ***: just before fallen leaves stage,

**%%. Not detected.
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Fig. 3. Antioxidant capacity of mulberry leaves according to
collection time.

Table 6. Antioxidant capacity according to maturity stages in autumn
(Ascorbic acid equivalents, nmol)

Varieties Autumn [ Autumn I Autumn III
Bullanseo 2659.69 2188.62 2965.70
Daedo 1508.20 2620.93 2899.90
Daeryukppong 2185.12 2817.53 3195.47
Dangsang 2 2155.36 2373.89 2519.09
Dangsang 5 1883.19 2518.45 3736.47
Deokcheonsang 2258.74 3122.76 4307.66
Gabseon 1528.43 3438.00 3756.42
Gakyoungsang 1985.81 254191 2927.40
Gugoksang 2082.71 2073.06 3598.98
Gumunyoung Not detected 2188.08 2826.54
Ilbongeum 1557.01 2401.68 2153.94
Sinilppong 1485.94 2403.02 3172.28
Sugeppong 1935.65 2901.40 3728.91
Suwonsang 2 2285.09 2251.19 3444.66
Youngcheonppong 4026.65 3426.94 4439.09
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Table 7. Antioxidative capacities of mulberry genetic resources
(nmol, ascorbic acid equivalents)

Accessions Antioxidgtive Accessions Antioxid'ative

capacity capacity
Susanhang 1 1191.81  Guksang 20 4x 942.94
Susanhang 2 1307.67  Cataneo 4x 762.36
Susanhang 3 881.13  Morus nigro 1390.35
Susanhang 4 863.98 8632 585.02
Susanhang 5 116430  Mujadaesip 652.98
Suwonppong 77498  Daesip 564.95
Sangchonjosaeng 1158.48  Honggwa 3 519.97
Cheonhyunnosang 688.90  Hongjo 2 699.58
Taejeonjosaeng 683.07 Hongjo 3 1080.16
Jukcheonjosaeng 1047.15 BR 60 542.62
gg?llfgg;l’lf)eng 656.54 BA 2 2149.78
Hwangeum 965.60 BA 3 1106.63
Simbaek 458.62  Tunis 1 570.13
Jinhwasang 884.05  Tunis 2 1039.06
Susungppong 956.54  Tunis 3 927.73
Palcheongsipyeong 621.26  Tunis 4 1114.79
Ficus 4x 784.69  Tunis 5 600.55

Mean §892.30
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Table 8. Antioxidative capacities of some kinds of beverages including mulberry leaf tea

(nmol, ascorbic acid equivalents)

Mulberry leaf tea

Kinds of Coffee Green tea added Polygonatum Black tea — )
beverage brown rice odoratum tea added lemon Drying in Roasting
the shade (3 times)
Anti-
2,531.01 1,867.42 292.71 188.91 1,053.72 796.92

oxidative capacity
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Table 9. Antioxidative capacities of drinking water soaked with
mulberry leaf
(nmol, ascorbic acid equivalents)

Water of mulberry Dilution concentration

leaf soaked

x300 x500

Antioxidative

capacity 919.32

891.96

nmol (ascorbic acid equivalents)2A] = A= 2l oA
Bl mlal AFs] dheHE 7).

v =ul7| 2w 38 BA 2, 98 EYUF
T AE FlA AN SAY 2 A7
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