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Quantitative analysis of rutin with mulberry leaves (I)
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ABSTRACT

We analyzed rutin content using mulberry genetic resources. They were grown under the same environment and con-
ditions. Mulberry leaves were collected and then freeze-dried and powdered for rutin test. As a result, mean content of
mulberry strains was 0.52 £ 0.25%, and the coefficient of variation (CV) was 47.9%. The variation between the strains
was greatly severe. Among the tested strains, ‘Buyoungsang’ was showed the highest content of 1.37%, whereas
‘Cheongeunsipmunja’ and ‘Mujeonsipmunja’ were showed the lowest content of 0.06% respectively. The content of
rutin of 16 mulberry varieties for silkworm rearing were compared. ‘Cheongolppong’ was showed the highest content
of 0.69%, whereas ‘Cheongilppong’ was showed the lowest content of 0.14 %. Finally we selected rutin high-containing
9 strains. They are as follows. ‘Buyoungsang’, ‘Yeulbon’, 'Dangsang 5°, ‘A8’, ‘Aja’, ‘Seongsu 5°, ‘Sawonppong 12°,
‘Hwanyoupjosaengnosang’ and ‘Hwansipjosaeng’ which are more than twice of the overall average content.

Key words :

M B

w el A FZxE F2E rutin(CyH,0,, ¥IEF] P &
gHAQl FAlol quercetin®] ¥ %A (quercetin-3-O-rutinoside)
2A] 7]EH o7 8o} alcohol, acetone, alkaline &
oflo]] 2+ =31, chloroform, ether Goll= S35 %] o= &
o] QIEHKim et al. 1998, Park 2003).

Rutin®] A&} F_IE-2 2-(phenyl)-3,5,7,3° 4’-pentahydroxy
benzopyrone)e] ™, 2] E-A| o] dg] B¥E= o] ¢l flavonoid2]
3t sighEolc). WY o] 9o 3|shr, AR, S|, iRy
off 2, whlj, Eefeiva o, A3, A o, A 4
HEE A4 Solx= wel FEe] vk

RutinZ EAMEH# 732H8-3 ZAE R 5245
ehle] £3AAS A 8A|, LHYABA|, B2 52

2~Zzzl9 ©

Mulberry leaf, Rutin, Genetic resource

FARo 2 ALE-E (Markham 1989, Maeng et al. 1990,
Choi et al. 1994)e]] we} "IZbeME o] &S 23l
e HAE U 754 Fell A Il o] FolR| AL 3)
H(Kim et al. 1994).

ole} FAzIste] HlF-o] A B (Yun and Lee 1995)
7} @t](Lee et al. 1998, Kim and Kim 2004)]| rutine] ot
2 f-=o] o] Eilxe] GABA(y-aminobutyric acid)
o} vl Eeo] FH2HE A3, T, 2, FUAS), F
Fo & okt B 7S veEhie AEEA
EA 24 QlAlg o2y (Lee et al. 2003), "] E wjoF 2
A Vg 71Eel o8t 71 eAERSY FFE ST
W3 oBHAES AR e FAE R E o
U EARR RS HES $I% T o8 W Sl o
THAL et

*Corresponding author. E-mail: hyunbok@korea.kr

52



WL AP E Sy B9 rutin & Ho (1)

g} 715 AEelvt Bl Higt AnaEe] Al Y F 5 LY ZA] —70°C WELol| B35} 2H, rutin
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I AR, A F Lo A5 FE)HE rutin P AN 71718 2712 % 13 2o HE7]: Waters
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1- o I71| o
B Ao 23 A 5L BuY A = Aju e Classification Instrument and analysis conditions
2 o] Y3t 219 AFLe=A, PN F Instruments Waters 486 Tunable Absorbance Detector
HAET AR AR 2RI AAT AEF 2A) Wave length 355 nm
oAl Fol| ARS8 T Afuiub el TASk] wid W Column Waters Nova-Pak C,4 (300 x 3.9 mm)
W7 shshe Wl o2 BESET 9l Flold S Mobile phase 2.5% acetic acid : methanol : acetonitrile
AR s F A2 A PR ALS ol Ee) A =70:10:20(V:V:V)
= -‘—,‘:—-o] E1/\1 X]-ﬂ/_]' _7‘1__7] 57H 0‘37]9/] E&“‘%—l’% iﬂﬂﬁl—‘f}\‘;} Flow rate 0.6 mL/min
024
01 1 Gallic acid 5.308
2 Pyrogollol 6.621
3 Protocatechuic acid 8.466
4  Gentisic acid 10.781
2 iy 5  (+)Catechin 11.655
6  O-Hydroxy phenyl acetic acid 17.277
7 Vanillin 18.211
0 8 4-Hy.droxycinamic acid 18.715
9 Rutin 19.369
10 3.4-Dinethoxy b acid 21.258
11 m-coumaric acid 21.948
w 12 Naringin 23395
T L L L | T 13 Benzoic acid 24.409
" o 313 " u ™ 14 O-cumaric acid 25.252
T 15 Quercetin 32.408

Phenol standard
Fig. 1. Rutin analysis by HPLC in mulberry leaves.
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Table 2. Rutin content of mulberry leaf according to strain (variety)

No. Strain (variety) Content (%) No. Strain (variety) Content (%)
1 Kaeryangppong 0.29 51 Cheongmoknosang 0.25
2 Guksang 10 0.29 52 Josaenghongpinosang 0.88
3 Guksang 14 0.17 53 Hwanyoupjosaengnosang 1.02
4 Guksang 15 0.35 54 Jajosaeng 0.67
5 Guksang 16 0.35 55 Daeroukppong 0.52
[§ Guksang 20 0.46 56 Yangmeunjosaeng 0.45
7 Cheongilppong 0.14 57 Dacjosaeng 0.43
8 Guksang 21 0.14 58 Gwijosaeng 0.82
9 Suwonsang 2 0.10 59 Youngchijosaeng 0.42
10 Suwonsang 3 0.18 60 Jeolgokjosaeng 0.43
11 Dokjo 0.21 61 Suwonppong 0.49
12 Josunsang 0.37 62 Orangchijosaeng 0.21
13 Sinilppong 0.23 63 Hwansipjosaeng 1.00
14 Cheonseol 0.21 64 Seongsu 5 1.07
15 Seolbuji 0.46 65 Josaenghongpisang 0.70
16 Sangbuji 0.58 66 Youngsngpalseukjosaeng 0.75
17 Sibdo 0.13 67 Yongcheonppong 0.59
18 Fowijinsibdo 0.23 68 Daeyeopjosaeng 0.54
19 Suseongppong 0.41 69 Josaengsipmunja(Jeonbuk) 0.64
20 Wonjugojo 0.60 70 Hyungsang 0.67
21 Bullanseo 0.29 71 Hongpihyungsang 0.54
22 Hiihak 0.95 72 Baekpihyungsang 0.35
23 Bitansang 0.31 73 Yongcheonppong 0.57
24 Bitansang(Jeonnam) 0.22 74 Bugwigeum 0.43
25 Sugeppong 0.35 75 Busanggeum 0.34
26 Amloedaeyeop 0.36 76 Bugwisang 0.52
27 Jangyadaeyeop 0.24 77 Busanghwan 0.89
28 Beukhaedaeyeop 0.22 78 Buyoungsang 1.37
29 Cheongeundaeyeop 0.22 79 Jeongyasang 0.46
30 Gocheondaeyeop 0.27 80 Jeongsasang(Jeonbuk) 0.74
31 Shingwangppong 0.24 81 Nosi 0.58
32 Botongsibmunja 0.31 82 Bulguksang 0.84
33 Jeokasibmunja 0.26 83 Cheongha 0.15
34 Baekasipmunja 0.42 84 Daesuhwak 0.75
35 Cheongeunsipmunja 0.06 85 Sugwang 0.54
36 Mujeonsipmunja 0.06 86 Keomseolppong 0.55
37 Cheongunppong 0.33 87 Idaljeokmok 0.81
38 Kaeryangnosang 0.62 88 Dancheonjeokmok 0.87
39 Daejeongnosang 0.92 89 Gunmajeokmok 0.97
40 Simdeuknosang 0.71 90 Yeulbon 1.37
41 Jungcheonnosang 0.61 91 Gweonchil 0.65
42 Nosangsilsaeng 0.82 92 Subongppong 0.26
43 Milseongppong 0.53 93 Dangsang 1 0.26
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Table 2. (Continued)
No. Strain (variety) Content (%) No. Strain (variety) Content (%)
44 Cheongunosang 0.32 94 Dangsang 2 0.82
45 Baekanosang 0.36 95 Dangsang 3 0.37
46 Jeokanosang 0.57 96 Dangsang 5 1.22
47 Bacekyeopnosang 0.88 97 Dangsang 6 0.60
48 Ageunnosang 0.32 98 Cheongolppong 0.69
49 Sangilppong 047 99 Daedangsang 0.42
50 Wangdeuknosang 0.34 100 Dangsang 0.28
Table 2. (Continued)
No. Strain (variety) Content (%) No. Strain (variety) Content (%)
101 Jeonwon 2 0.72 151 4X C 0.75
102 Yangyang 8 0.86 152 4X Guksang 21 0.80
103 Dangsang 8 0.56 153 Milseongppong 0.67
104 Hongolppong 0.23 154 Bokdodaeyeop 0.68
105 Chuncheon 1 043 155 Cheongokdaeyeop 0.66
106 Inje 4 0.82 156 Sawonppong 11 0.76
107 Euncheuksang(Jeonnam) 0.55 157 Sawonppong 12 1.05
108 Yangyang 9 0.56 158 Sawonppong 13 0.61
109 Kangwon 3 0.52 159 Sawonppong 14 0.81
110 92-1 0.65 160 A6 0.90
111 Jeongsunsang 0.55 161 A3 0.59
112 Youngbeunchuwoo 0.40 162 A7 0.56
113 Peungbukyeunbeunkyo 0.40 163 A8 1.14
114 Inje 7 0.20 164 T183 0.86
115 Kangwon 3(Chungbuk) 0.46 165 T184 0.53
116 Simbaek 0.84 166 T185 0.66
117 Yangmeunsang 0.39 167 T186 0.65
118 Sajusang 0.28 168 T187 0.80
119 Jeokchuk 0.51 169 T189 0.31
120 Kkorippong 0.60 170 RY6/1 0.52
121 Aja 1.12 171 RY6/2 0.39
122 Jeokso 0.75 172 415 0.36
123 Gugoksang 0.44 173 K4 0.75
124 Jeokjaesang 0.34 174 K8 0.50
125 Gweukwansang 0.31 175 K39 0.32
126 Tatarika 0.55 176 K40 0.30
127 Waesoyeopyasang 0.52 177 K47 0.48
128 Wonju(Hojeo) 0.52 178 C41 0.30
129 Muchuk(Jeonnam) 0.77 179 A46 0.33
130 Mubyung 0.66 180 Cheongunppong 0.50
131 Chukmu 0.65 181 Rk13/2 0.50
132 92/11 0.36 182 CM89/1 0.63
133 92/13 0.34 183 Sawonppong 25 0.51
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Table 2. (Continued)
No. Strain (variety) Content (%) No. Strain (variety) Content (%)
134 92/14 0.34 184 Sawonppong 23 0.78
135 92/15 0.91 185 Sawonppong 24 0.30
136 92/16 0.76 186 Sawonppong 26 0.18
137 92/19 0.57 187 452 0.56
138 Jeokmok 0.45 188 Daesungppong 0.55
139 Sinsang 2 0.67 189 88/180 0.46
140 92/2 0.43 190 88/181 0.46
141 92/3 0.26 191 88/182 0.58
142 92/4 0.30 192 88/188 0.57
143 92/5 0.68 193 Sawonppong 21 0.37
144 92/7 047 194 Shingwangppong 0.27
145 92/8 0.27 195 4X ppong 0.47
146 92/9 0.42 196 YB90/8 0.22
147 92/10 0.91 197 YO/90/10 0.42
148 Sungsu 9 0.32 198 YO689/1 0.58
149 Sawonppong 20 0.50 199 YS/89/13 0.44
150 Sawonppong 22 0.44 200 C1D89/29 0.38

Table 2. (Continued)
No. Strain (variety) Content (%) No. Strain (variety) Content (%)
201 KS89/7 0.22 211 Jamsang 117 0.217
202 CLH/1 0.98 212 885/38 0.095
203 CLE2 0.36 213 886/12 0.163
204 865/7 0.31 214 871/30 0.269
205 Jamsang 111 0.40 215 872/1 0.127
206 Jamsang 112 0.36 216 872/6 0.088
207 Jamsang 113 0.75 217 872/19 0.175
208 Jamsang 114 0.79 218 872/22 0.173
209 Jamsang 115 0.75 219 872/29 0.222
210 Jamsang 116 0.13
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Table 3. Rutin content of mulberry leaf according to varieties

No. Variety Content (%) No. Variety Content (%)

1 Kaeryangppong 0.29 9 Daeroukppong 0.52

2 Cheongilppong 0.14 10 Suwonppong 0.49

3 Sinilppong 0.23 11 Yongcheonppong 0.59

4 Suseongppong 0.41 12 Keomseolppong 0.55

5 Sugeppong 0.35 13 Subongppong 0.26

6 Shingwangppong 0.24 14 Cheongolppong 0.69

7 Milseongppong 0.60 15 Hongolppong 0.23

8 Sangilppong 0.47 16 Cheongunppong 0.50
Table 4. Selected strains for high rutin content of mulberry leaf

No. Strain (variety) Content (%) No. Strain (variety) Content (%)

1 Buyoungsang 1.37 6 Seongsu 5 1.07

2 Yeulbon 1.37 7 Sawonppong 12 1.05

3 Dangsang 5 1.22 8 Hwanyoupjosaengnosang 1.02

4 A8 1.14 9 Hwansipjosaeng 1.00

5 Aja 1.12
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