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The objective of this research was in order to develop the functional material of water and 60% etha-
nol extracts from nine kinds of mulberry fruits (Morus alba L.) which influence the inhibitory activity
on angiotensin converting enzyme, xanthine oxidase, a-amylase and a-glucosidase. The total phenolic
contents were 2 mg/g over in two species (Cheongilppong and Kangwon III) of water extracts and five
species (Daeyoupchosaeng, Cheongilppong, Kangwon I, Hihak and Cataneo) of 60% ethanol extracts. The
inhibitory activity against angiotensin converting enzyme was determined with them, so Backwoon III
was 90.9+4.5% in water extracts and Hihak was 81.8+4.5% in 60% ethanol extracts. The inhibitory ac-
tivity of Kuksang 20 against xanthin oxidase was about 10% in water extracts and Cataneo was
21.4+2.3% in 60% ethanol extracts. Six species (Daeyoupchosaeng, Suwonppong, Cheongilppong, Kangwon
I, Hihak and Kuksang 20) in water extracts have the inhibitory activities against a-amylase, as 100%,
respectively. The inhibitory activity on a-glucosidase were determined with these nine species, so
four species (Baekwoon I, Daeyoupchosaeng, Cheongilppong, Kangwon I, Hihak and Kuksang 20) in water
extracts and three species (Daechoukmyeun, Kangwon Il and Kuksang 20) in 60% ethanol extracts
showed the inhibition as 20% over. This result revealed the strong biological activity in spite of a little
total phenolic contents. These water and 60% ethanol extracts with high quality biological activity
from various mulberry fruits (Morus alba L.) are expected good candidate for development into an-

ti-hypertentive and anti-diabetes sources.
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Table 1. Mulberry fruits (Morus alba L.) used for experiment

Source Scientific name of sample

Baekwoon I
Daeyoupchosaeng
Suwonppong
Cheongilppong
Daechoukmyeun
Kangwon 1
Hihak

Cataneo
Kuksang 20
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Table 2. Phenolic contents of water and ethanol extracts from various mulberry fruits (Morus alba L.)

Phenolic content (mg/g)

Sample Water extracts Ethanol extracts
20% 40% 60% 80%
Morus alba cv. Baekwoon T 1.4+0.2 1.3+0.1 1.5+0.1 1.6+0.1 1.5+0.2
Morus alba cv. Daeyoupchosaeng 1.5+0.1 1.620.1 1.9+0.2 2.0+0.1 1.9+0.1
Morus alba cv. Suwonppong 1.840.1 1.7+0.2 1.840.1 1.9+0.1 1.9+0.1
Morus alba cv. Cheongilppong 22+0.3 1.8+0.2 22401 23101 2401
Morus alba cv. Daechoukmyeun 1.1£0.1 1.1£0.1 1.2+0.1 1.5+0.2 14+0.1
Morus alba cv. Kangwon Il 2.9£0.2 2.8+0.3 3.0£0.2 32401 32403
Morus alba cv. Hihak 1.9£0.1 2.1+0.1 25404 2.6%0.3 2.7%0.2
Morus alba cv. Cataneo 1.6+0.1 1.6+0.2 1.9+0.1 2.2+0.1 2.3+0.2
Morus alba cv. Kuksang 20 0.8+0.1 11201 1.3£0.2 1.5+0.1 1.4+0.1

The data were expressed as the mean+SD. (n=3). Results are representatives of more than six independent experiments.
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Table 3. Inhibitory activity of water and ethanol extracts from various mulberry fruits (Morus alba L.) against angiotensin converting

enzyme
Inhibitory activity (%)
Sample Water extracts 60% Ethanol extracts
HA (ug/ml) 7 (%) HA (ng/ml) 1A (%)
Control 2202 - 22402 -
Morus alba cv. Baekwoon I 0.2+0.1 90.9£4.5 24+0.2 0
Morus alba cv. Daeyoupchosaeng 0.3+0.1 86.4+4.5 0.5+0.1 77.3+4.5
Morus alba cv. Suwonppong 1.0£0.1 54.6+4.5 0.60.1 72.7+4.5
Morus alba cv. Cheongilppong 1.620.1 27.3+4.5 22403 0
Morus alba cv. Daechoukmyeun 1.5+0.1 31.8+4.5 0.6+0.1 72.7+4.5
Morus alba cv. Kangwon III 1.2+0.2 45.5%9.1 1.9+0.1 13.614.5
Morus alba cv. Hihak 1.0£0.1 54.6+4.5 0.4£0.1 81.8+4.5
Morus alba cv. Cataneo 3.5£0.2 0 0.7£0.1 68.2+4.5
Morus alba cv. Kuksang 20 1.4+0.1 36.4+4.5 1.5+0.2 31.849.1
Positive control (Captopril) 0.9£0.1 59.1+4.5 0.9£0.1 59.1+4.5

YHippuric acid, “Inhibitory activity.

The data were expressed as the mean+SD.(n=3). Results are representatives of more than six independent experiments.
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Table 4. Inhibitory activity of water and ethanol extracts from various mulberry fruits (Morus alba L.) against xanthine oxidase

Inhibitory activity (%)

Sample Water extracts 60% Ethanol extracts
UA” (ug/ml) (%) UA (ug/ml) 1A (%)
Control 17.3+0.3 - 17.3£0.3 -
Morus alba cv. Baekwoon LI 20.8+0.5 0 16.8+1.1 29+6.4
Morus alba cv. Daeyoupchosaeng 20.3£0.2 0 17.4£0.6 0
Morus alba cv. Suwonppong 20.1£0.3 0 19.2£1.3 0
Morus alba cv. Cheongilppong 17.2+0.3 0.6£1.7 17.2+0.4 0.62.3
Morus alba cv. Daechoukmyeun 23.2+1.2 0 20.0+0.3 0
Morus alba cv. Kangwon I 23.5£0.8 0 20.2£0.8 0
Morus alba cv. Hihak 19.9£0.7 0 21.2+0.6 0
Morus alba cv. Cataneo 16.1£0.3 6.9£1.7 13.6+0.4 214423
Morus alba cv. Kuksang 20 15.610.5 9.8+2.9 17.2£0.3 0.6+1.7
Positive control (Allopurinol) 5.5%0.2 68.2+1.2 5.5+0.2 68.211.2

YUric acid, YInhibitory activity.

The data were expressed as the mean+SD.(n=3). Results are representatives of more than six independent experiments.

Table 5. Inhibitory activity of water and ethanol extracts from various mulberry fruits (Morus alba L.) against a-amylase

Inhibitory activity (%)

Water extracts

60% Ethanol extracts

Sample Clear zone a-Amylase Inhibitory =~ Clear zone  a-Amylase Inhibitory
(em?) (Unit/ml)  activity (%) (em?) (Unit/ml)  activity (%)

Control 9.4£0.2 200.0+4.3 - 9.4£0.2 200.044.3 -
Morus alba cv. Baekwoon I 1.7£0.2 36.2+4.3 81.9+2.1 2.0£0.4 42.618.5 78.7+4.3
Morus alba cv. Daeyoupchosaeng 0 0 100.0 2.0+0.2 42.6t4.3 78.7+2.1
Morus alba cv. Suwonppong 0 0 100.0 2.0+0.2 42,643 78.7+2.1
Morus alba cv. Cheongilppong 0 0 100.0 8.0£0.5 170.2+10.6 14.9+5.3
Morus alba cv. Daechoukmyeun 7.3£0.6 155.3+12.8 22.3+6.4 2.0£0.1 42.6+1.1 78.7+1.1
Morus alba cv. Kangwon I 0 0 100.0 21+0.2 44.7+43 77.7+21
Morus alba cv. Hihak 0 0 100.0 2.0£0.3 42.616.4 78.7+3.2
Morus alba cv. Cataneo 1.840.3 38.3+6.4 81.1+£3.2 2.0£0.2 42,6143 78.7+2.1
Morus alba cv. Kuksang 20 0 0 100.0 21+0.1 447411 77.7+1.1
Positive control (Camellia sinensis) 0 0 100.0 0 0 100.0

The data were expressed as the mean+SD. (n=3). Results are representatives of more than six independent experiments.
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Table 6. Inhibitory activity of water and ethanol extracts from various mulberry fruits (Morus alba L.) against a-glucosidase

Inhibitory activity (%)

Sample Water extracts 60% Ethanol extracts
Y (ug/ml) 1A7 (%) PN (ug/ml) 1A (%)

Control 6.2£0.5 - 6.2£0.5 -

Morus alba cv. Baekwoon I 43103 30.7t4.8 6.4+1.1 0

Morus alba cv. Daeyoupchosaeng 5.0+0.3 19.4+4.8 6.2+0.3 0

Morus alba cv. Suwonppong 5.70.2 8.143.2 6.2£0.5 0
Morus alba cv. Cheongilppong 4.8+0.2 22,6132 5.9+0.2 48432
Morus alba cv. Daechoukmyeun 5.1+0.3 17.7+4.8 4.740.2 242432
Morus alba cv. Kangwon Il 6.3£0.7 0 4.9+0.4 21.0£6.5
Morus alba cv. Hihak 41+0.2 33.9+3.2 5.80.3 6.54.8
Morus alba cv. Cataneo 5.940.2 4.8+3.2 5.3£0.1 14.5+1.6
Morus alba cv. Kuksang 20 72+1.1 0 5.0+0.2 19.4+3.2
Positive control (Acarbose) 3.7+0.3 40.3+4.8 3.7+0.3 40.3+4.8

Yp-Nitrophenol(PN), “Inhibitory activity.
The data were expressed as the meantSD. (n=
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ug/ml)ol A 38t 2 W35 FFo|M 77 33.9+3.2%9}
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é%ﬂ?ﬁ‘:} T3 g FEEANME dF5H, 3935 2
/4205 FFNA 20% ©]73<] a—glucosidase Xﬂ%“é% 3}
A% 4 Uew, FI FF A A 7 A &84
o]&-5 1 Q1= positive control¢l acarbose (200 ug/ ml)9}
AbgE A 235 Yt Kim S[16]2 AFEE
-glucosidase 3 &/d0] 60% ethanol FEEHT} & F
A =2 AsfgA S Uit B8k, Lee 5[23]
proanthocyanidin®] ©8}&7 ## gt & ﬁ‘-«] dH
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Attt Bt ojek o] 2t FEE9 phenolic
compound® o] 2|8 BhSlE 23l B4 B48 JAEe

Aoz A

e Lo

mlo Flo fo tlo rlo tg o o i

)

1o
9.

é

Comd N

T o

ZAte 2

of A7 AANZBAFAAM BT A4 7IHEAY (T
A71eNEAD) S 71EWd Afoln, A7) Al 2

3). Results are representatives of more than six independent experiments.
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