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Maca (Lepidium meyenij) has been used as a food and medicine in Peru for thousands of years. More recently a wide array
of commercial maca products have gained popularity as dietary supplements with claims of anabolic and aphrodisiac effects.
Even though the biologically active principles of maca are not fully known, the lipidic extract of maca tubers containing
macamides showed promising physiological activities. In this study, the lipidic extract were collected from maca tubers by
using supercritical carbon dioxide (SCO.). Substance estimated as macamide in the extract was isolated and purified by

preparative HPLC with recycling system. Two of the purified substance was identified as N-benzyl-5-oxo0-6E,8 E-octadecadienamide
and N-benzylhexadecan amide by LC/MS, 'H-NMR and "*C-NMR analyses.
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Figure 1. Flow diagram of supercritical fluid extraction system (D
CO, make-up tank, (@) Working tank, (3 CO, Pump, @ Heat exchanger,
® Extractor, @ Electronic back pressure regulator, () Separator,
Absorbent column, @ Pressure gage, {0 Chiller, @ Product,
@ CO; vent).
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Figure 2. Chromatogram of macamides from dried maca powder by
analytical HPLC (UV wavelengths of 210 and 280 nm).
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Table 1. Recovery efficiency of crude fat at different extract conditions
from dried maca powder

Contents of crude fat (mg / extract 1 g)

C
Pres (bar) P 40 | 30 o0
300 956.4 014.2 902.7
400 746.3 723.8 732.1
500 784.5 763.1 755.3

Az vi7lR g JAM HAAZ YA oliiEeEs &
(300 bar, 40C)S o] &3 nyl & FEE g3 v7}
29 A FEutd st R g%, WA 5, £
v ek o g IR g TS SAS 2R R
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Table 2. Composition of dried maca powder, lipidic extract of maca
using SCO, and Marc of SCO; extraction

Material Composition (%)
W Dried maca powder ~ Lipidic extract of maca using SCO,  Marc of SCO; extraction
Moisture 7.8 32 7.3

Crude protein 16.6 0.4 16.8
Crude lipid 0.3 95.6 0
Carbohydrate 69.7 0 70.2
Sugar 0.2 0.7 0.2
Ash 5.4 0.1 5.5
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Figure 3. Separation of macamides from lipidic extract of dried maca
powder using SCO; by preparative HPLC column.
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Figure 4. Analysis of macamides from fraction #1 in Fig. 3 (UV
wavelengths of 280 nm).
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Figure 5. Analysis of macamides from fraction #2 in Fig. 3 (UV
wavelengths of 210 nm)

Figure 6. Separation of fraction #2 by recycle preparative HPLC
column (CH;CN 100%, 5 mL injection volume).
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Figure 7. LC/MS spectrum of the sample containing N-benzyl-5-oxo-6E,
8 E-octadecadienamide, isolated from lipidic extract of maca using SCO,.
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Figure 8. LC/MS spectrum of the sample containing N-

benzylhexadecanamide, isolated from lipidic extract of maca using
SCO..
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Figure 9. Structure of macamides, isolated from lipidic extract of
maca using SCO, (1 : N-benzyl-5-0x0-6E,8 E-octadecadienamide, 2
N-benzylhexadecanamide).
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