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Quantitative analysis of rutin with mulberry leaves (II)

Hyun-bok Kim'*, Sun-Lim Kim?, Sun-Ho Lee', Gyoo Byung Sung', Young-Seek Seok’, Yong Soon Kim',
Wan-Taek Ju', Sung-Kuk Kim', Da Eun Chung', You-Young Jo', HaeYong Kweon' and Kwang-Gill Lee'
'National Academy of Agricultural Science, RDA, Wanju 565-851, Korea
’National Institute of Crop Science, RDA, Suwon 441-857, Korea
*Gangwon-do Agricultural Product Registered Seed Station, Chuncheon 200-150, Korea

(Received October 01,2014, Accepted October 20, 2014)

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 0.38 + 0.17%, and the coefficient of variation (CV) was 45.7%. The variation was greatly severe.
Among the tested strains, ‘Jangloe’ was showed the highest content of 0.97%, whereas ‘Sungsu 3’ was showed the lowest
content of 0.01% respectively. Finally we selected rutin high-containing 6 strains. They are as follows. ‘Jangloe’, ‘Pumbo
6’, ‘Youjin’, ‘Kaeryangjeonjeon’, ‘Baekhak’, and ‘Pumbo 32’ which are more than twice of the overall average content.
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Table 1. Instrument and analysis conditions for rutin in mulberry
fruit

Classification Instrument and analysis conditions

Instruments Waters 486 Tunable Absorbance Detector

Wave length 355 nm

Column Waters Nova-Pak C, (300 X 3.9 mm)

Mobile phase 2.5% acetic acid : methanol : acetonitrile =70 : 10
:20(V:V:V)

Flow rate 0.6 mL/min

%tk HPLC A48 Al89] F&- 20 pLe] HE== 3}

Fom, FFF- Sigma it AL AHSIACHE 1).
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01 1  Gallic acid 5.308
2 Pyrogollol 6.621
3 Protocatechuic acid 8.466
4  Gentisic acid 10.781
Ry 5  (+)Catechin 11.655
6  O-Hydroxy phenyl acetic acid 17.277
7  Vanillin 18.211
I 8  4-Hydroxycinamic acid 18.715
9 Rutin 19.369
10 3.4-Dinethoxy b acid 21.258
b \_Jk 11 m-coumaric acid 21.948
i 12 Naringin 23395
W W ‘auéuu' B iz g‘f:ﬁ:’;‘;ﬁa:igd " g::;gg
15 Quercetin 32.408
Phenol standard
Fig. 1. Rutin analysis by HPLC in mulberry leaves.
Table 2. Rutin content of mulberry leaf according to strain
No. Strain Content (%) No. Strain Content (%)
1 Sangjusipyung 0.34 51 Sangjeongab 0.62
2 Cheongmoksipyung 0.33 52 Daeyeopgomok 0.35
3 Jeokmoksipyung 0.32 53 Jangjam B 0.37
4 Bupyung 0.60 54 Jwokgapchan 0.32
5 Damageum 0.58 55 Samdeuk 0.40
6 Cheongsiplang 0.35 56 Dahojosaeng 0.38
7 Nopal 0.37 57 Buknong 10 0.25
8 Daedosang 0.31 58 Baekkwang 6 0.49
9 Geumja 0.48 59 Baekwun 3 0.51
10 Chujeon 0.36 60 Haenammasan 0.64
11 Baceksi 0.14 61 Jeobsang 0.51
12 Punglanga 0.44 62 Buksang 0.29
13 Gwoisang(Yeonsuwon) 0.26 63 Sujungsang 0.38
14 Gogeunok 0.08 64 Siyou 0.34
15 Nakjeong 0.04 65 Gillim 0.40
16 Gumunyoung 0.30 66 Amsubomburi 0.63
17 Sangeum 0.22 67 Mujaadaesip 0.18
18 Sungsu 3 0.01 68 Ilpummok 0.43
19 Yeupgubun 0.39 69 Daeyaoksang 0.42
20 Daebojo 0.22 70 Cheongagokyo 0.47
21 Gukwha 0.69 71 Jeokdaho 0.55
22 Budo(Chungbuk) 0.35 72 Sochangsang 0.49
23 Geunsookgojo 0.52 73 Buru 0.15
24 Chukho 0.57 74 Morecchi 0.14
25 Geumhaeseoban 0.25 75 Benggal 0.20
26 Hwangyeopsi 0.54 76 Maiseru 0.32
27 Hwangeum 0.36 77 Miyourieshowbachiyong 0.27
28 Heukchunsim 0.61 78 Miyourieros 0.44
29 Heukmok(Chungbuk) 0.02 79 Miyouriemorecchi 0.43
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B f7219] rutin = Hol(1D)
Table 2. Continued
No. Strain Content (%) No. Strain Content (%)
30 Heukmokbeon 0.41 80 Miyourieru 0.35
31 Heukchunsi 0.63 81 Pumbo 2 0.26
32 Heungguksng 0.50 82 Pumbo 1 0.23
33 Youjin 0.83 83 Ajuguk 45 0.21
34 Jangsa 0.36 84 Rima 0.35
35 Samdocheong 0.45 85 Je531geung 0.38
36 Kaeryangganeon 0.42 86 Pakistan yasang 0.30
37 Kaeryangjeonjeon 0.80 87 Turkey yasang 0.28
38 Kaeryangchujeon 0.48 88 Eugukyasang 0.24
39 Kaeryangdachwa 0.31 89 Pumbo 13 0.43
40 Kaeryangsabangso 0.33 90 Pumbo 12 0.27
41 Sasang 0.19 91 Pumbo 10 0.36
42 Sabang 0.37 92 Pumbo § 0.37
43 Dahochuk 0.52 93 Pumbo 7 0.52
44 Baekhak 0.75 94 Pumbo 6 0.95
45 Jwadogeum 0.38 95 Pumbo 5 0.33
46 Taekwang 0.02 96 Pumbo 4 0.44
47 Jangloe 0.97 97 Pumbo 22 0.22
48 Palbang 0.35 98 Pumbo 21 0.15
49 Daeyeopseoban 0.42 99 Pumbo 19 0.41
50 Mansaengbaekpisang 0.44 100 Pumbo 20 0.34
Table 2. Continued

No. Strain Content (%) No. Strain Content (%)
101 Pumbo 17 0.30 111 Pumbo 24 0.47
102 Pumbo 16 0.16 112 Pumbo 23 0.31
103 Pumbo 14 0.42 113 Turkey D 0.29
104 Pumbo 15 0.55 114 Turkey C 0.23
105 Pumbo 30 0.23 115 Turkey A 0.37
106 Pumbo 29 0.31 116 Jeonbokbaesandeung 0.32
107 Pumbo 28 0.29 117 Pumbo 34 0.41
108 Pumbo 27 0.55 118 Pumbo 33 0.12
109 Pumbo 26 0.26 119 Pumbo 32 0.70
110 Pumbo 25 0.55 Mean + STD 0.38£0.17
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Table 3. Selected strains for high rutin content of mulberry leaf

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

1 Jangloe 0.97 Kaeryangjeonjeon  0.80
Pumbo 6 0.95 Baekhak 0.75
Youjin 0.83 Pumbo 32 0.70
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