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Abstract

Quantification of functional components, such as [1-deoxynojirimycin (DNJ), 7 —aminobutyric acid (GABA)
and flavonoids] of four different cultivars (YK-209, Cheongil, Yongchon and Kaeryang) and parts (upper, middle
and lower) of mulberry leaves harvested in different areas and periods was performed by HPLC to select the
best quality of mulberry leaf suitable for manufacture of functional foods. Among four mulberry cultivars, YK-209
mulberry leaf had the highest DNJ, GABA and flavonoids levels. YK-209 mulberry leaf harvested in “Yeongcheon”
area had greater DNJ, GABA and flavonoid contents than those harvested in “Sangju” area. Four major flavonoids
of mulberry leaf were rutin, isoquercitrin, kaempferol-3-O-rutinoside, astragalin, and their levels varied greatly
with cultivars. YK-209 mulberry leaf had the highest flavonoids content among four cultivars. DNJ, GABA and
flavonoid contents of young YK-209 mulberry leaf were relatively higher in the upper part than those in the
middle and lower parts. Additionally, levels of DNJ, GABA and flavonoids were higher in mulberry leaves
harvested in the eariler growing season (May) than in the late growing seasons (June and August). Particularly,
among four flavonoids, rutin content had the highest in the mulberry leaf harvested in May, while isoquercitrin
content did the highest in the mulberry leaf harvested in June and August. These results suggest that YK-209
mulberry leaf having high amount of functional components, such as DNJ, GABA and flavonoids, may be useful
as potential source of beverages and tablets.
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2.5)2} 20 mM sodium phosphate buffer(pH 7.5}, UV/Vis
detectore 570 nmell A, 22 77 -§4-2 0.3 mL/min® A}
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& A 209% PEAERS 10 mLE #=A17 ¥ o] 7]
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Az b vl ) ol(7,11,21,22). ot el &t &k A+l DNJ
o] &S YK-209, %, S48 2 ekl 5 47hx) 5
& 2ARE A3 YK-209 #3)0] 192.8 mg%i2 7H4 =gk
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Table 1. Contents of 1-deoxynojirimycin (DN]) and y —ami~
{10butyric acid (GABA) in leaf of different mulberry cultivars

Cultivar DNJ GABA
(mg% dry base) (mg% wet base)
YK-209 192.8£0.30"* 47.20.08
Cheongil 169.9+0.15° 414+0.05"
Yongchon 188.1 +:0.24" 41.810.05"
Kaeryang 143.9+0.15° 427+0.03"

‘I’Data represent means of triplicate anlaysis.
“Means in each column with similar superscripts are not signifi-
cantly different (p<0.05, Turkey test).
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Fig. 1. HPLC chromatogram of four flavonoid in YK-209 mul-
berry leaf.

1, rutin; 2, isoquercitrin; 3, kaempferol-3- O rutinoside; 4, astragalin.
HPLC conditions: column, YMC-pack pro Cis column (5 Um, 4.6
mm X 250 mm); mobile phase, 2.5% AcOH-MeOH-CH:CN (70: 10

120, v/v)i flow rate, 1.0 ml/min; detection, UV nm.
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Fig. 2. Flavonoid content of dried mulberry leaf.

Data represent means of triplicate anlaysis.

Means with similar letters are not significantly different (p<0.03,
Turkey test).
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Flavonoid+ 7 -pyrone”]| & XY 3 9l & & A =351
9 dFOoFA A EL AL T2 aFAZ EA s} A
A4 #ghEelrt Flavonoid®s 3%, &84, 8748
2 gaksbabg 5 of7] 7R AlelA - oke] A 2H-8(27,28)
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= ALZ B s 9loh(29,30). # A FellAE BYo g R
¥} 47}#] t} & flavonoids(rutin, isoquercitrin, kaempferol -
3-O-rutinoside, ¥ astragalin)& #<l3}9 2w (Fig. 1), ]
€ olde ¥1(151831)e14 o]w] 3}lgh ups} glch Bl
F5HE flavonoid®] FAA B2 ks vt A7 YK-
2099l 4] & rutin, isoquercitrin, kaempferol-3-O-rutinoside,
astragalin §reFe] 747} 230.3, 127.0, 82.6, 19.0 mg%-2.2 rutin
grefo} 71 #gke v, o} & 2 2 isoquercitrin>kaempferol -
3-O-rutinoside>astragalin © 2 & A vhebydcl vlg A
dBA2 1176, 147.3, 189, 37.7 mg%3 LH LY L 697,
88.6,7.4, 16.3 mg%, L8] 2 /N384 499, 979,109, 215
mg%2-2 isoquercitrin ¥3o] 7} Hoko ] g kg o g
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r & o ofy

m{o

Table 2. Contents of 1-deoxynojirimycin (DNJ) and 7 -ami-
nobutyric acid (GABA) in YK-209 mulberry leaf harvested
in the different areas

A DN]J GABA
rea (mg% dry base) (mg% wet base)

Yeongcheon 192.8+0.30 " 47.2+0,08°

Sangju 110.0+0.14° 37.60.03"
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isoquercitrin 31029 mg%)ol 714 Zgte, cf2 o2
rutin(46.1 mg2)>astragalin(28.3 mg%)>kaempfero:-3-0O-
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Fig. 3. Flavonoid content in YK-209 mulberry leaf harvested
in the different areas.

Data represent means of triplicate anlaysis.

Means with similar letters are not significantly different (p<0.05,
Turkey test).

Table 3. Contents of 1-deoxynojirimycin (DN]) and 7 -ami-
nobutyric acid (GABA) in different parts of YK-209 mul-
berry leaves

Part of DNJ GABA
mulberry leaf (mg% dry base) (mg% wet base)
Upper 230.10.24"% 53.4*0.06
Middle 208.1£0.20" 46.3£0.04°
Lower 140.2+0.15° 43.6+0.04°

"Data represent means of triplicate anlaysis.
“Means in each column with similar superscripts are not signi—
ficantly different (p<0.05, Turkey test).

"Data represent means of triplicate anlaysis.

2 . . . . . . .

“Means in each column with similar superscripts are not signi—
ficantly different (p<0.05, Turkey test).
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Fig. 4. Flavonoid content in different parts of YK-209 mulberry
leaf.

Data represent means of triplicate anlaysis.

Means with similar letters are not significantly different (p<0.05,
Turkey test).

Table 4. Harvest period variations in contents of 1-deox-
ynojiri-mycin (DNJ) and 7 —aminobutyric acid (GABA) in YK-
209 mulberry leaf

Harvest period DNJ GABA
B variations (mg% dry base) (mg% wet base)
May 192.8+0.30"" 47.2+0.08"
June 1389 +0.22 4244003
August 104.0+0.21¢ 46.4£0.04"™

Data represent means of triplicate anlaysis.
"Means in each column with similar superscripts are not signifi—
cantly different (p<0.05, Turkey test).
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Fig. 5. Harvest period variations in flavonoid content of YK~
209 mulberry leaf.

Data represent means of triplicate anlaysis.

Means with similar letters are not significantly different (p<0.05,
Turkeyv test).
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