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Quantitative Analysis of Flavonoids in the Unripe and Ripe Fruits and the
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Abstract — The five flavonoids, isoqueritrin, juglanin, astragalin and 2-O-trans-p-coumaroyl astragalin were quantitatively ana-
lyzed in the leaves, unripe- and ripe fruits of four Korean Rubus species including Rubus crataegifolius, R. pungens var. old-
hami, R. parvifolius, and R. coreanus belonging to the Rosaceae family. The HPLC analysis demonstrated that flavonoids are
more abundant in the leaves than in the fruits. In the four Rubus species, ripe fruits generally contained similar or more amount
of flavonoids than in unripe fruits. In particular, the quantity levels of total flavonoid (49.81+£0.50 mg/g) and isoquercitrin (35.08
+0.37 mg/g) were highest in the leaf of R. crataegifolius. In addition, the content of the flavonoids were quite low in the unripe
fruits of R. coreanus that is most widely used as Rubi Fructus.
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Table 1. Calibration curve equations of the five standard flavonoids

Retention time (min)

Isoquercitin 16.6
Juglanin 20.1
Astragalin 21.0
Callistephin 22.4
2"-O-trans-p-coumaroy| astragalin 28.0

Equation
y = 36248x + 86049 R* = 0.995
y = 36802x - 54166 R* = 0.999
y = 24387x - 31644 R® = 0.999
y = 35835x - 31051 R® = 0.997
y = 33905x + 85543 R® = 0.998

y (area, V), X (concentration, pg/ml)
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4 Callistephin

1 R, = Glucopyranosyl R, = OH (isoquercitrin)

2 R, = Arabinofuranosyl R, = H (Juglanin)
3 R, =Glucopyranosyl R, = H (astragalin)
5 R, =2"-O-trans-p-coumaroylglucopyranosyl

R; = H (2"-O-trans-p-coumaroyl astragalin)

Fig. 1. Structure of the four flavonoids used for HPLC analysis
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Fig. 2. HPLC chromatograms of the leaf extracts obtained from four Rubus species
Chromatograms - A: R crataegifolius, B: R pungens var. oldhami, C: R parvifolius, D: R. coreanus ; Compounds - 1
(Isoquercitin), 2 (juglanin), 3 (astragalin), 4 (callistephin), 5 (2"-O-trans-p-coumarolyastragalin)

Table II. Contents of isoquercitrin (1), juglanin (2), astragalin (3), callistephin (4), and 2"-O-trans-p-coumaroyl astragalin (5)
determined by HPLC in the ripe- and unripe fruits and the leaves of Rubus crataegifolius, R. pungens var. oldhami, R.

parvifolius, and R. coreanus

Plant name Plant part 1 2 3 4 5 Sum

o Unripe fruit 2.61£0.13 1.62+0.03 6.03+£0.34 0.19£0.01 3.4310.25 13.88+0.47

R. crataegifolius . .
Ripe fruit 3.74+0.19 5.00+0.12 10.50+0.58 0.3210.04 nd 19.56£0.50
Leaf 35.08+0.37 0.83£1.21 2.97+0.31 3.83+0.21 7.10+2.33 49.81+2.39
R. pungens var. Unripe fruit 0.15+£0.14 nd nd nd nd 0.15+0.14
oldhami Ripe fruit 2.18+0.39 0.10£0.04 0.41£0.25 0.19£0.12 nd 2.89£0.10
Leaf 2.94+0.08 0.6210.05 0.92+0.09 0.3610.09 0.24+0.27 5.07+0.16
R. parvifolius Unripe fruit tr 0.3940.34 0.50+0.02 0.01£0.01 3.6040.48 4.49+0.49
Ripe fruit 0.90£0.09 0.05£0.09 2.294+0.07 0.25+0.03 1.94+0.21 5.44+0.08
Leaf 6.97+0.08 0.68+0.35 4.95+0.31 1.2240.55 7.49+0.88 21.30£0.36
R. coreanus Unripe fruit 1.10£0.12 0.40£0.04 0.30£0.11 0.25+0.43 0.37+0.49 2.41£0.57
Ripe fruit 0.741£0.03 0.11£0.10 0.43£0.16 tr 1.251£0.20 2.5240.46
Leaf 9.85+0.25 0.54+0.17 1.40+0.17 5.99+0.09 1.3840.12 19.15£0.56

tr (trace), nd (not detected)
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