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Abstract

In order to exploit as a new functional decocted beverage, chemical components, antioxidative and antimicrobial activities
young stems of mulberry(Morus alba) were surveyed. The proximate composition was composed of crude fiber 51.12%, ash
13.46%, total sugar 10.38%, crude fat 9.10% and crude protein 5.01%. The P(295.9 mg%) was the highest mineral found in
young stem of mulberry and Ca 289.6 mg%, K 209.6 mg%, Na 583 mg%, Mg 45.0 mg% and Fe 4.6 mg% in that order.
Free sugars was composed of glucose 1.08%, galactose 0.22%, sucrose 0.20% and fructose 0.16%. Eight fatty acids in stem of
mulberry were identified and the major fatty acids were linoleic acid(46.10%), palmitic acid(27.84%) and linolenic
acid(10.85%). Among the 17 amino acids detected, total amino acid was 2,450.5 mg% and proline(313.7 mg%) was the most
predominant. Methanol extract and ethyl acetate fraction showed stronger activity of the hydrogen donating activities, each of
77.24% and 80.08%, respectively. The methanol extract from young stem of mulberry showed the strongest antimicrobial
activities to Bacillus subtilis and Bacilus cereus. Chloroform and ethyl acetate fractions from methanol extract of young stem
showed a inhibition zone of 9.0~19.0 mm in diameter against pathogen bacteria.

Key words : mulberry, mineral, sugar, amino acid, fatty acid, antioxidative and antimicrobial activities

M E

g go] 6~10 mE 22 ¢
% £ cte s wies o
A ey, ¢F oS o] 5~10 mo|x, FEHee 270
Z A "o] gitk dule JPHAE 7 7o, 6~7¢
o FAMozg etk AFAdAM HNeH, ¥, TF, T,
BE 5 Sokrlodl dE] Bxgth 4& AFEEoln
3, AF, HY, WE9 FFo] 3, T2UE, 75, 5
H, 72g Aagt vy 4AL dNAGEaRS 8,
Y, A, Y, 3, &L, V], V188 AE3h A
£ flavonoid AJE¢) rutin, quercetin, isoquercetin, moracetin®]

Fasol glen, 2y gAde &

J%2 649 ¥

iy

AEZold 2oz A
o]

2

coumarone 7}

Corresponding author : KI-Hwan Shin, Department of Food
Science and Technology/Institute of Agriculture & Life
Sciences, Gyeongsang National University, Jinju 660-701, Korea
E-mail : khshim@nongae.gsnu.ac.kr

umbelliferone, scopoletein, flavonoidAJ+<Q] morusin, mulberrin,
mulberrochromene, cyclomulberring o] Hf-50] UATHI).

o™ M AARE)L st ) 47T ZFS uE
e 1 dolg st AEL 05~1 cm ot} U2
é—%—?‘i 3 e Jdgdeln oz e AT @
2ol JBEA) 2 ke AT gen
o wad QEF PR ol R Foz Q
&, 27) 371, AR A8, Fol el 24
A assE, ade 2 e she o
EANE 7R3 Yt FQAROZE tannin, F7) sucrose,
fructose, stachyose, glucose, maltose, roffinose, arabinose, xylose
£ 830, flavonoidAdH-¢1 mulberrin, mulberrochromene,
cyclomulberrin, cyclo mulverrochromeneo] %] AtH2).

ANF7A R thdt A= Yol flavone, steroids,
triterpenes, amino acids, vitamin 2 ThFe] wulg AEo] &
Agn Qlow, Be AF A%oE Fuue oF - Aas
o ZES FAAFE Aeg dElA JTH3). Asanod)= B
U2 Qo ZXE] N-containing sugars 232 - T30,

- 228 -



UL o7 2719 SehaE 2 44 229

Basnet(5)= %9 © 2 % ¥ ethylacetate, butanol H2loAH &g
sk B4& 7H &40] 2-aryl-benzofuran A Y-S HL
Ath e A 560 %A watersoluble EFAAM HPF
78t B4 €4 0] acarobosed} PHE7FAZ @stE Y] 48l
#ste HAQ  «-glucohydrolase A =H8o] 78Tt n
Rustgoen, HZ Kim 372 ¥ FEE0] 9
A Ao gAAAA nAe 9, Fur FE8A4 F
g9 ghatsl &4 2 FE o] &3 o JiA AHBAH S
Abshs 56-1)9 Eart Hogls ¥ 7HEEAze &
AAHQ] A+ Wy F5F 4Rtk

b el AuET e By od E71E o&
gt zpde] 5849 o8 H NELR VTS TS S
o} AF ML 5 FOE HEFALAEAMY BEEE Eo|V
3t o RS EAHLH, B OE 7154
Ao ggo g By &719 4F FEES ol8dto B4
3} 9 A thste AlEGEH

ol BN e P

oft

2
>

¢

WERE

Mz

B Ao A8 BT Morus alba L) E7= A 2H
T AHENA 2001d 79 S50 AT Ao E 1¥A o
Z7)vhe AWste W, RosiiA Agd AHEsIHTh
et

FE2 105C A% ¥ F3F& F3o E3gen, =
ol Ao AutoKjeldahl®], ZAjute Soxhlet F&AXE &
sl &4stgn, $PFS DNSYoE 3L AlsEs)
3 AU 2P o, ZHEE 125% HS0: L NaOH
Wi, Z3)8-e 550C QP3P oz FSH3ATHI2).

£

Bug o ]9 Fr1ER B4 AEd #7¥ K
Na, Mg, Mn, Fe, Ca, Cu &} Zn9] 57|32 diste] 43}
Atk &, 4 AR 1 g°ﬂ 3L NHCIOs : HS0s - HoO; =
9:2:5) 25 nig 715t GFhot plate)ol] Ao g wHE
W7hA] Zafgt & 100 mE -85t o FH(Whatman No. 2)
3l & Inductively coupled plasma(Aton scan 25, Thermo jarnell
ash Co., France)2 2413} c}

welg

Py o E7)9 {7 E4E ARE T £
Choi 59} W(i3)eg Hejyg &
(Water 486, US.A)Z EA3}4it},

o
ne
flo
£
gjo
&
f

x|t

BUR o 2719 At 242 A5 10 g& 95 9A
(Whatman Cat No. 2800260)9 Y11, diethyl etherE 7}3}od
SoxhletF:ER 0.2 oF 10/t AR A& FE5Ho ZALE
A3 o]E Metcalf S H(14)o) F3lo] AHFAl methyl

ester® ZAF I GLC(5890 Series II, Hewlett Packard,
USAZ B34t}

ofofiett

BT ol 2719 Aokt EHE AR 100 mg2
#Hstd 6 N-HCl £9L rspstn WZFYUE3te  heating
block(110£1T)ellA 24A]7F Bt 7RIAIZl & glass
filter2 «3}3t & rotary vacuum evaporatorE ©0]-&3}e]
HCIE AAST FHSFE 23] AFH3I o AsEstd
sodium citrate buffer(pH 22) 2 m2 £33 F 02 m
membrane filter2 A3 JfS ofu)At AFEMI)E o]
23t B3l Columne ultrapac 11 cation exchange
resin(l1l ym *= 2 mE AEEY, flow rate?} buffer
exchange= ninhydrin 25 m¢/hr$} pH 320~1000.2 1§00,
column temp. 9} reaction temp.2 Z}2} 46T} 88CE 3L,
analysis time2 44 min. © 2 3}Hc}.

FEE2 =H

Sl F2& ZF A8 100 g& HEL, g, o of
AElE, E22XE ¢ A4 300 M2 AR FFz F
Z£ 33 HEsto Qe ts wig] dast qoag T3
I rotary vaccum evaporator® F=sle] WA HBSIHA AR
2 AMgEgen, 8 28E AIEE Cho 59 ¥RHU5S
Z uEES Y3t 5 AIRE ZAFlY AP AME3HETH

DPPH®Hol| ofst gatst =t

NEd W 43 EFE Blis wE06¢)  wE)
1,1-diphenyl-2-picryl hydrazylDPPH)S] $UAL o}25te] 516
nmol] ] UV/Vis-spectrophotometer® & &tg o, 7|89 3
2F8hA19] 0.1% BHAS} BHTE vl walgch

SR E D}



230 IFAFATFE

2D o] £7]9 YuES B3 ZAHE Table 15
o] 2497} 51L.12%2 713 ®ol FE] Yen, 1
9] 3B 1346%, £ 1038%, ZAY 9.10% L ZTy
501% <22 vbebyttl. Hiroshi 5(18)2 Koganesengant
Beniazuma 23&2°] ZAE7|e] d¥vHHES EXME 4y
Koganesengan Z7|= -r—‘?— 83.7%, Aol4& 104%, T
3.22%, T A 2.13%, 3E 1.30% 2 AW 053%—’?—3@ Eiy
FEol AReH, Bemazuma% z719 A%Le FE 192%,
Ao NE 11.3%, F 6.65%, THHA 143%, & 0.84% 2 x]
W 058% o2 UEht FF we} 3] X}Ol } J= A
o2 ¥y

Table 1. Proximate compositions in young stem of mulberry
(unit : %)

Sumple Moswe Cnde proein G ft Tow sugr  Crde fiber  Ash

Sem 307 501 910 10386.13" sz 1346

YReducing sugar.
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719 @o] FFEHol Uv AR B

Table 2. Contents of minerals in young stem of mulberry
(unit : mg%)

Sample Na Mg K Ca Mn Zn P Fe

Stem 583 450 2096 2896 05 08 2959 46
ol &t
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Table 3. Contents of free sugars in young stem of mulberry
(unit : %)

Sample  Sucrose Glucose Fructose Galactose Xylose

Stem 0.20 1.08 0.16 0.22 -
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Table 4. Fatty acid compositions in young stem of mulberry

(unit : %)
Components Content
Lauric acid 324
Myristic acid 0.76
Palmitic acid 27.84
Stearic acid 1.12
Oleic acid 4.30
Linoleic acid 46.10
Linolenic acid 10.85
Behenic acid 2.54
Others 325
Total saturated fatty acid 38.75
Total unsaturated fatty acid 61.25
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Table 5. Contents of total amino acids in young stem of

mulberry (unit : mg%)
Components Stem
Aspartic acid 198.4
Threonine 135.1
Serine 123.6
Glutamic acid 2346
Proline 3137
Glycine 114.1
Alanine 132.4
Cystine 62.3
Valine 136.1
Methionine 16.6
Isoleucine 1239
Leucine 171.5
Tyrosine 73.1
Phenylalanine 163.7
Histidine 94.5
Lycine 143.9
Arginine 2130
Total A.A 2,450.5
Total EA.A 985.3

DEssential amino acid(Thr+Val+Met+Ile+Leu+Phe+His+Lys).
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Fig. 1. Antioxidant activities of various solvent extracts from
young stem of mulberry.
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Fig. 2. Antioxidant activities of various solvents fractions of
methanol extract from young stem of mulberry.
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Table 6. Antimicrobial activities of various solvent extracts
from young stem of mulberry

Clear zone on plate (mm)” (100 mg/disk)

Strain” Methanol  Ethanol Ethyl Chloroform  Hexane
acetate
ext. ext. ext. ext.
ext.
Gram positive bacteria
Bacillus subtilis Bo n»s 2 - -
Bacillus cereus 135 130
Staphylococcus aureus 100 90 - - -
Streptococcus faecalis 90 90 - -
Streptococcus mutans 90 8.5 - - -
Gram negative bacteria
Escherichia coli 90 90 -

Pseudomonas aeruginosa 100 90 - - .
Salmonella typhimurium 95 85 - -

Y Diameter. 2 Strains were incubated on each medium at 37°C
for 24 hr. ¥ Not detected.

Table 7. Antimicrobial activities of various solvent fractions
of methanol extracts from young stem of mulberry

Clear zone on plate (mm)” (10.0 mg/disk)

Strain” Hexane Chloroform Byl g onol Water
£ A T
Gram positive bacteria
Bacillus subtilis 123 150 190 -
Bacillus cereus 130 155 180 1335 -
Staphylococcus aureus 2 100 100 -
Streptococcus faecalis - 130 120 - -
Streptococcus mutans - 90 9.0 -
Gram negative bacteria
Escherichia coli - 105 13.5 -
Pseudomonas aeruginosa - 100 120 -
Salmonella typhimurium - 90 90 - -

Y Diameter. 2 Strains were incubated on each medium at 37C
for 24 hr. ¥ Not detected.
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