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of Agriculture for Nuclear-Agricultural Science, Hangzhow, Zhejiang 310029)

Abstract ; Scavenging activities of + OH, O, -+ and 'O, of summer mulberry leaves and the winter mulberry leaves were
determined by evaluation technology of scavengingfree radicals in vitro. The results showed that the - OH and O,
scavenging activities of summer mulberry leaves were similar to that of winter mulberry leaves, and the capacities to 'O,
scavenging activity of summer mulberry leaves were even 61% higher than that of the winter mulberry leaves. It
indicated that the summer mulberry leaf is also a kind of ideal natural resources for medicine and health food.
Furthermore, using 3 different extracting methods of dried leaves with hot water ( Process 1), extracting from fresh
leaves with hot water ( Process 2) and extracting from fresh leaves with warm water ( Process 3), 9 extracts were
obtained from the upper, middle and lower parts of summer mulberry leaves, respectively. The antioxidant activities and

main components contents ( polyphenols, flavonoids, polysaccharides and proteins) of the extracts were measured, and
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the correlations between antioxidant activities and main components were analyzed. The results were as follows: (1) The

correlation between the antioxidant capacities and polyphenols and flavonoids contents were highly significant, and the

contents of polysaccharides were only significantly correlated with the capacity for scavengingloz, while the proteins were

almost no scavenging radicals capacity. It indicated that the flavonoids and polyphenols in the summer mulberry leaves

played the main role of antioxidation just as in winter mulberry leaves. (2) The effects of leaf position and extraction

method on the antioxidant activities and contents of main components in summer mulberry leaves needed to be

considered. (3) As for extracting the bioactive substances from the summer mulberry leaves, it’ s better to choose the

middle and upper leaves and the Process 1. In addition, if the material was fresh, it’ s better to choose the middle

leaves and the Process 2. And the upper or lower leaves might also be utilized in some cases.

Key words ; summer mulberry leaf; antioxidation; leaf position; extraction processing; components; correlation
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Table 1  Effects of leaf position and extraction processing on IC,, values of summer mulberry leaves extracts
(pg/ml)
W fiz JRET & H 3t free radical
mulberry leaf extraction process OH 0y - 102
3 upper leaf @ 37.50 +4.44 B 219.67 = 9.81 DE 28.84 £4.34 G
@ 51.15 £3.27 A 195.65 +12.20 E 36.99 +7.40 FG
® 29.48 £1.01 C 339.14 £ 6.23 B 53.49 £2.97 E
Fri it middle leaf @ 42.25+2.30 B 272.34 +14.98 C 63.07 £7.30 DE
@ 52.20 £4.05 A 236.50 = 5.66 D 80.19 +5.27 BC
® 37.15+1.93 B 206.71 £22.77 E 82.01 +1.89 B
T lower leaf @ 42.64 £3.50 B 374.87 £22.91 A 71.65 £ 4.61 CD
@) 39.94 +7.16 B 268.51 £13.56 C 42.05+ 2.90 F
® 52.91 £0.43 A 155.62 +12.09 F 113.84 +11.7 A

TE D QF MU 7 T M- HA K B S - oK 2 SO B i I K BB

[ 510 H AN ] 5 B e 7 22 Sk B 8 25 K- (P <0.05)

Note: O, @ and @) represent the processes of dried leaves extracted with hot water, fresh leaves extracted with hot water and warm water, respectively.

Different letters in the same column mean significant difference at 0. 05 level.
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Table 2 Effects of leaf position and extraction processingon main components

contents of summer mulberry leaves extracts (mg/10ml)
}ﬂiﬁ“ component
iz WL
mulberry leaf extraction proces Z 4 1 ZHE HH M
polyphenols flavonoids polysaccharides protein
M upper leaf @ 1.04 £0.06 A 0.92 +0.10 BC 2.53+0.03 B 2.82+0.18 D
(©) 0.70 £0.05 DE 0.71 £0.02 EF 2.29£0.02 D 2.82 £0.35 DE
® 1.12 +£0.08 A 1.19£0.10 A 1.48 +0.01 H 12.36 +0.16 A
I middle leaf @ 0.82 +0.06 BC 0.97 £0.02 B 2.44 £0.02 C 2.43 0. 12 E
@ .77 £0.06 CD 0.88 +£0.01 C 2.64 £0.05 A 2.01 £0.06 F
® 0.92+0.07 B 0.63 £0.01 F 2.05+0.01 F 5.37+0.44 B
FEE lower leaf @ 0.64 +0.04 E 0.77 £0.01 DE 2.20 £0.07 E 1.58 £0.10 G
(@) 0.75 +0.07 CD 0.80 +0.02 D 1.76 £0.03 G 1.71 £0. 12 FG
©) 0.77 +0.06 CD 0.69 +0.01 EF 1.81 £0.06 G 3.44 +0.19 C
2.4 BRMHMISHUEESEENSHBEXESH g (£ 3), &R ExR, BREMPEEMZ S 3 fiA

i — 2 % 5 S R B 2 2 B A R Ht A TSRS BRBE 2 S B IEAR G (P <0.01) ;7
Xt Bt A B BE BT RS 1 AR T, 20 o) o B SR i BR 3 R F SRR 0, BBk B IEHIDC( P <0.05) 1
HIEBE 0 A B & AT A G E e M ORAE B2 Bt 3 Fh B i ST BRBE T RO AR SCHE S AR B3

®3 ERMHEHEBTRENSTERSRIBEXHE
Table 3  Correlation analysis between radicals scavenging capacities and main

components in summer mulberry leaves

- OH 0, - 'o,
j‘zgﬁi% S By N ) N N
main component HWERE  RRER  HXRN  RREX  HERK Koo %
correlation P correlation P correlation P
Z 1 polyphenols 0. 462 <0.01 0.803 <0.01 0.781 <0.01
# [ flavonoids 0.723 <0.01 0.724 <0.01 0.872 <0.01
Z M polysaccharides 0.051 0.37 -0.013 0.47 0.332 0.01
FHHE proteins 0. 166 0. 14 0.209 0.09 0. 007 0.48

1 A0 E R HCH Pearson HHEREL

Note: The correlation is Pearson Correlation.
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Table 3  The dose rate in air,
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annual effective dose rate

and external hazard index of soil in Qingdao area
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