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SHAO Yan'?,LI Yun"? ,LIU Tao'*
" Guangdong Provincial Key Laboratory of Pharmaceutical Bioactive Substances ,Institute of
Pharmaceutical Bioactive Substances Research ,Guangdong Pharmaceutical University ;* School

of Chinese Traditional Medicine ,Guangdong Pharmaceutical University , Guangzhou 510006 ,China

Abstract ; Macamides are the typical active components in maca. More than thirty monomeric macamides have been re-
ported , which show weak polarity and do not possess typical characteristics of alkaloids. The content of macamides in
dired maca roots ranged from 0. 15 to 0. 97% ,but they play an important role in biological efficacy in maca. Because of
the unique medicinal and edible value,the typical active components of maca had attracted increasing focus of research-
ers and market. This paper reviewed the chemical structures, extraction and separation, biological function and market
situation of macamides,and discussed future research and market development of maca, providing beneficial references

and ideas for related researches of maca as health food and drug.
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Table 1  Nutritional compositions of dried maca hypocotyls derived from different regions

e KR SV [iRAR
Peru Pamir Huize Lijiang
7K 4% Moisture content 10.4% 9.94% 7.2% 8.7%
H1%E 1 Crude protein 10.2% 14.42% 16.7% 10.2% ~14.0%
Jlg i Fat 2.2% 1.9% - -
A4 Crude fibre 8.5% 21.3% 21.5% -
JK4¥ Ash content 4.9% 5.81% 12.2% -
IKALAY) Carbohydrate 59.0% 46.63% - -
=T BRI
Note:“ =7 indicates not detected.
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Fig. 1 Chemical structures of typical active components in maca



Vol. 27 8 SR A YRR I P 1 3 S 2151

R2 EUEHEEEA S S FEALFEX 00

Table 2 Molecular mass, chemical formula and reference of typical active components in maca

e saAa it e i st i A

chemical structure Molar mass Chemical formula Time and ref.
(1) 345.57 Cy3 HyyNO
(2) 383.57 C,s Hy; NO, 200217
(3) 294.43 CisHy 04

(1)(2)(3)
4) 278.44 Cy5Hy 0, 20028
(5) 280. 45 CsH3,0,
(1)(2)
(6) 385.59 Cys HyyNO,
(7) 383.57 C,s Hy, NO, 200519
(8) 383.57 C,s Hy;NO,
(9) 455.77 C;, Hy3NO
(10) 375.60 C,, H, NO,
(1) (10)
(11) 331.54 C,, Hy; NO
(12) 359.60 C,, Hy NO
(13) 371.61 C,s Hy NO
(14) 401. 63 CyHy;3NO,
(15) 399. 62 CysHy NO, 200510
(16) 369.59 C,s HyoNO
(17) 367.57 C,s Hy; NO
(18) 397.60 Cys Hyg NO,
(19) 373.62 C,s Hyy NO
(1)(2)(3) 200911

(1) (4)(5)(19)
(20) 397.56 Cps HysNO,
(21) 367.57 C,s H;; NO 201312
(22) 399.57 Cys Hy; NO,
(23) 369.59 C,s H3oNO
(24) 371.61 C,s Hy NO
(25) 405.62 Cys Hyz NO, 20140131
(26) 457.78 C5; HssNO

(1)(4)(5)(10) (12) (19)(23) (24)

(27) 371.61 C,s Hyy NO
(28) 401.63 Cye Hy3NO,
(29) 399.62 Cye H, NO, 2014014]
(30) 397.60 CysHigNO,
(31) 367.57 Cys Hyy NO

(32) 383.57 C,sHy; NO,
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Fig.2 Chemical structure of anandaide
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Table 3 Health Food containing maca approved by CFDA
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Name Osége a.n( am . Company name Lot No.
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Note ; Data cited from Health Food database of CFDA on June 17,2015.
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