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3. Isolation
The 1solation follows the method described in ref. [8].

3.1 Principle

Drnied and mulled peel of mandann orange or oranges still contains
someé ethereal oils which are hydrophobic and have first fo be
carefully removed by a Soxhlet extraction with a nonpolar solvent
such as dichloromethane. This solvent does not dissolve the glycoside
hespendin, which 15 too polar. From the residue, remaining hesperidin
can be extracted with methanol as a rather polar organic solvent, giving
a crude product. Recrystallization from a DMSO—water maxture yvields
hespenidin of better quality. Finally, recrystallization from glacial
acefic acid gives pure hespendin. Although this 1solation 1s almost only
described from orange peel in the literature (content 3—8%), we have
found that using mandarn orange peel yields about twice the amount of
hespenidin. Peels of lemons and grapefruits do not yield hespenidin



3.2 Method
Dried and milled (use a kitchen blender) mandarin orange peel (70

g) is placed in the thimble of a Soxhlet apparatus and extracted with | =

dichloromethane (750 mL) for 8 h to remove the ethereal oil constituents.
The extract is discarded. The remaining peel from the thimble 1s air
dried. A 50 g amount of such peel powder 15 again placed in a thimble
of a Soxhlet apparatus and extracted with methanol (750 mL) for 3 h
to dissolve the hesperidin. The methanolic extract 15 concentrated in

vacuo to a syrup, to which 6% (v/v) aqueous acetic acid (50 mL) is
added with stirring. The precipitate obtained is filtered off by suction
and dned at 60 °C or in vacuo on a rotary evaporator. The melting range
of this pale yellow material is 235-245 °C and its mass 1s around 3 g
For a first recrystallization. a 5% (m/m) solution of this crude product
in DMSO (weigh the DMSO on a balance) is made by panning both
components in a 250 mL round-bottomed flask in a water bath at 70 °C.
To this solution, the same volume of distilled water at 70 °C 1s added
slowly with stirring. The mixture is allowed to cool slowly to room
temperature, which gives rise to crystallization of hespenidin as tiny off-
white needles. The glycoside is filtered off by suction through a sintered
glass filter funnel. washed with water and dried 1n vacuo using an oil
pump. The material thus obtained (mass = 2.0 g) has a mp of 262263
°C (in agreement with the range of mp given in databases), but was
shown not to be completely pure vet by NMR spectra.

Fig. 4 4-5 Fresh mandarin peel has first
to be dned

Fig. 4 4-6 Pile of dnied. milled and pre-
extracted mandarnn orange peel prior to
extraction with methanol



3.3 Purification

A 2.0 g amount of the above hespenidin 1s dissolved in boiling glacial
acetic acid and allowed to stand overnight for recrystallization. Filtration
gives off-white microcrystalline hespenidin (0.7 g mp 252-252.5 °C,
very sharp melting range). [a] = —86.3% (c0.0164 g/mL. pyridine), which
can be shown to be pure by NME. It should be noted that complete
removal of all acetic acid from recrystallization requires 4 h in a flask
heated at 80 “C in the vacoum of an o1l pump (0.01 mbar).
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Hamamehdaceae

Hamamelis virquuiana






