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Quantitative Analysis of Cyanidin-3-O-rutinoside and
Quercetin-3-O-rutinoside from Extracts of Morus alba Fruit
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Abstract — Morus alba fruit contains several anthocyanins and flavonoids like cyanidin-3-O-rutinoside and quercetin-3-O-ruti-
noside. Extractions from Morus alba fruit were performed with five different compositions of ethanol/water [v/v]. High-Per-
formance Liquid Chromatography (HPLC) was used for the validation and content determination of cyanidin-3-O-rutinoside
and quercetin-3-O-rutinoside. The contents of cyanidin-3-O-rutinoside in ethanol extracts (100%, 70%, 40%, 20% and 0%,
ethanol/water [v/v]) were 1.150%, 0.822%, 0.749%, 0.663% and 0.597%, respectively. Quercetin-3-O-rutinoside contents
of ethanol extracts (100%, 70%, 40%, 20% and 0%, ethanol/water [v/v]) were 0.167%, 0.161%, 0.159%, 0.155% and
0.096%, respectively. The highest contents of cyanidin-3-O-rutinoside and quercetin-3-O-rutinoside were in the ethanol
extract with 100% ethanol/water [v/v]. These HPLC analysis method could be used as basic data for standardization of functional

food from Morus alba fruit.
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Table I. HPLC condition of cyanidin-3-O-rutinoside
HPLC condition

Column Zorbax Eclipse XDB-C18 column
Flow rate 1.0 mL/min
Wave length 520 nm
Injection volume 10 uL
. A: 5% Formic acid in water
Mobile solvent
B: Methanol
Time (min) A (%) B (%)
0 95 5
. 85 15
Mobile phase
20 75 25
22 95
26 95

Table II. HPLC condition of quercetin-3-O-rutinoside
HPLC condition

Column Zorbax Eclipse XDB-C18 column
Flow rate 1.0 mL/min
Wave length 348 nm
Injection volume 10 pL

A: 0.1% Phosphoric acid in water
B: Acetonitrile

Mobile solvent

Time (min) A (%) B (%)
. 0 95 5
Mobile phase
15 82 18
35 80 20

Table III. LC-MS condition of cyanidin-3-O-rutinoside and
quercetin-3-O-rutinoside

Mass condition

Scan range 550-650 Da
Ion mode positive
Curtain gas 20 psi
Ion spray voltage 5500 V
Temperature 400°C
Ion source gas 1 50 psi
Ion source gas 2 50 psi
Declustering potential 80 V
Entrance potential 10 V
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Fig. 1. HPLC chromatograms of cyanidin-3-O-rutinoside standard (A) and ethanol extract from Morus alba fruit (B). HPLC con-
ditions as given in Table I. LC-MS spectra of cyanidin-3-O-rutinoside in ethanol extract of Morus alba fruit (C).
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Fig. 2. HPLC chromatograms of quercetin-3-O-rutinoside standard (A) and ethanol extract from Morus alba fruit (B). HPLC con-
ditions as given in Table II. LC-MS spectra of quercetin-3-O-rutinoside in ethanol extract of Morus alba fruit (C).
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Table IV. Linear ranges, LOQ and LOD of cyanidin-3-O-rutinoside and quercetin-3-O-rutinoside
Linear range Response Response Correlation LOQ LOD
Compounds . 2
(ng/mL) Slope(a) Factor(b) Coefficient(R") (ng/mL) (ng/mL)
Cyanidin-3-0- 5~200 20482 -50119 1.000 0.36 0.11
rutinoside
Quercetin-3-0- 2-100 15359 18339 1.000 0.25 0.08
rutinoside

Table V. Precision and accuracy of cyanidin-3-O-rutinoside and quercetin-3-O-rutinoside

Conc. Accuracy (bias,%) Precision (***c.v.,%)
Compounds
(ng/mL) *Intra-day **Inter-day *Intra-day **Inter-day
o 5 101.26 101.63 1.11 0.85
Cyanidin-3-O- 100 98.44 98.50 1.95 1.93
rutinoside
200 99.96 100.16 1.06 1.41
) 2 91.46 92.37 0.94 1.68
Quercetin-3-O- 50 98.06 99.16 0.35 041
rutinoside
100 100.51 100.57 1.81 1.11

*Intra-day: three times per day, **Inter-day: three times analysis of standards per day for three days, ***c.v.. co-efficient of

variation.

Table VI. Contents of cyanidin-3-O-rutinoside and quercetin-3-O-rutinoside from extracts of Morus alba fruit

Samples Cyanidin-3-O-rutinoside (%) Quercetin-3-O-rutinoside (%)
100% ethanol extract 1.150 0.167
70% ethanol extract 0.822 0.161
40% ethanol extract 0.749 0.159
20% ethanol extract 0.663 0.155
0% ethanol extract 0.597 0.096
o2 NN, A= cyanidin-3-O-rutinoside= a4 =

0.36 ng/mLe} quercetin-3-O-rutinoside= 0.25 pg/mL 4
o2 SRIEUTH(Table IV).

&t (Accuracy) ¥ BYM(Precision) — Cyanidin-3-0-
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