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Anti-oxidative Capacity Analysis of Water-Soluble Substances According to
Varieties and Maturity Stages in Mulberry Leaves and Fruits
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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 appropriate conditions for pre-treatments of mulberry leaves were 80% MeOH, 30 sec. vortex
mixing. The antioxidant capacity of 16 varieties was 3303.4 nmol (ascorbic acid equivalents) 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 anthocyanin 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 gradually until just before fallen leaves stage.
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Table 1. Mulberry varieties for anti-oxidative capacity analysis
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Varieties

Kaeryangppong* Sugeppong
Cheongilppong’ Shingwangppong”
Sinilppong Cheongunppong
Suseongppong Milseongppong’

Sangilppong’ Keomseolppong”

Daeroukppong” Subongppong
Suwonppong’ Cheongolppong”
Yongcheonppong Hongolppong

*: Variety tested mulberry leaf and fruit, respectively.
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Fig. 1. Schematic diagram of measuring device (minilum L-100)
for anti-oxidative capacity.

R-N=N-R T, 2R +N;
R + O — ROO" — (+ HO) —» ROH + O~

/ ROOH + L7, L™ + 0" — LO;" (luminol endoperoxide)
ROO + LH™ or:

. R* + LHOO™ (luminol endoperoxide)

\. Nz + AP’ (aminophthalat anion in excited stets)
. AP® + hv {(chemiluminescence)

Fig. 2. Measuring principle of anti-oxidative capacity with
minilum L-100.
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Table 2. Anti-oxidative capacity of mulberry leaf according to
pre-treatment condition
(Ascorbic acid equivalents, nmol)

30 sec. vortex 1 hr. sonication

Classification

mixing (nmofl) (nmol)
H,0 extracts 665.3 7771
80% MeOH extracts 2949.0 3004.0
80% EtOH extracts 3739.7 2830.7
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Table 3. Antioxidant capacity according to maturity stages in mulberry leaves

(Ascorbic acid equivalents, nmol)

Spring Autumn
Maturity stage
I* I 1T** v | Il TIT***
 Antioxidant 3303.4 3126.1 3708.0 22316 - 2064.6 2672.4 3346.9
capacity
": opening stage of five leaves, ™ : just before the coloration stage with anthocyanin in fruits, ™" : just before fallen leaves stage
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Fig. 3. Distribution type of antioxidant capacity of mulberry leaves according to varieties.
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Table 4. Comparison of antioxidant capacity in mulberry leaf with fruit

(Ascorbic acid equivalents, nmol)

Spring TIT" Spring IV
Varieties
Leaf Fruit Leaf Fruit
Kaeryangppong 3,352.4 3,201.4 2,375.1 1,693.3
Cheongilppong 4,050.4 3,095.7 1,170.1 1,408.5
Shingwangppong 2,136.7 3,241.3 389.8 1,203.6
Milseongppong T 03,2187 3,516.4 2,410.7 1,307.1
Sangilppong 3,898.3 2,965.2 2,973.8 2,147.5
Daeroukppong 3,618.9 2,264.0 2,094.6 1,260.7
Suwonppong 3,032.0 1,997.5 2,457.1 2,010.5
Keomseolppong 2,246.7 2,189.5 1,762.4 1,346.0
Cheongolppong 4,365.4 2,153.9 2,706.3 -
Mean 3,324.39 2,736.10 2,037.77 1,547.2
" . just before the coloration stage with anthocyanin in fruits
. AL =] wolo] spAlzl =0 ARzl Ao 2 Tty
Table 5. Comparison of antioxidant capacity according to 35 ASTE S0l ke AAse A Akt
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(Ascorbic acid equivalents, nmol) .5 (=]
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—20°C 2500.2 3184.1 3112.9 7R E At vlaEA st Fabsks SR
—_70°C 1902.6 3845.4 4161.5 (munilum L-100, ABCD GmbH) ¥ ARAW-KIT(anti-
50°C 1187.4 1522.9 3136.7 radical ability of water-soluble substance)E- A}8-3}9] 209,
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