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[ Abstract | Objective; To analyze the compositions of polysaccharides in Maca obtained by step alcohol
precipitation, and study their antioxidant capacity respectively. Method; The crude Maca polysaccharides were
obtained by water extraction and alcohol precipitation method, then separated and purified by step alcohol
precipitation. Gas chromatography ( GC) was used to analyze the monosaccharide compositions of Maca
polysaccharides. Finally, their antioxidant capacity was studied by trichloroacetic acid method and DPPH free
radical scavenging method. Result: 0-40% Ethanol polysaccharide, 40% -50% ethanol polysaccharide, 50% -
60% ethanol polysaccharide, 60% -70% ethanol polysaccharide and 70% -80% ethanol polysaccharide were
obtained as ethanol concentration was increased by fractional precipitation, and they were named as MP1, MP2,
MP3, MP4 and MP5 respectively. Among them, MP1 had the highest yield (0.856% ) and MP4 had the highest
purity (68.5% ). Gas chromatography results showed that the compositions of Maca polysaccharides including the
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type and ratio of monosaccharides were different under different ethanol concentrations. Antioxidant capacity test
results showed that the antioxidant capabilities of different polysaccharide fractions were obviously different, among
which MP5 had the strongest antioxidant capacity, followed by MP4, and MPI had the weakest antioxidant
capacity. Conclusion: There was great difference in antioxidant activity for various Maca polysaccharides fractions,
and that was related to the type, proportion and spatial conformation of their monosaccharide compositions. The step
alcohol precipitation had important significance for the separation and purification of Maca polysaccharides, and it

could provide a reliable reference for the further studies on purification, structure and pharmacology of Maca

polysaccharides.
[ Key words |

capacity

o R AR, R F AR AT SRR — A s
A AR AR OO0 0 R AR D R 9 N A T L
X ) B 355 T4 3 500 ~ 4 500 m, H i 3 250 1
TE R 7 ATDA T BL b X A suni” A1 puna” 4 25 X
fp KA MR A HEAS IR, EOE
FIT A 0 B R oKL B ) B ot R A ik
IR A F 0 O | D R 4 L R g R
mh PSR 5 AR RE ) Rl R T BB I 4, IR 2 B
TF 5% 2% B B i3 BLA P 55 (Bt S8 Ak e i gg B e
RIS BE T . A 2R — 25 10 L
LUK EEAE S N R R G, ) 2T
YR, 25 AR A T 2h IE W 8 B A Y R 2
— 8 S S IR W ) £ W LA G SR LA G
A AL U EE U IR I N, B R A
TR A o F O B D 0 25 4 TR A A
IR AY 2 A S B 2GS T MR
G2 SRR € 33 23 T X AR (R i D i £ 6 £
ORE A IEAT AT, e BAS [ ol O ) PO 2 AR
R F At R BB 1 H (0 1 R i A o 3%
Xof 35 Wi 22 W R AT o B Al AR AR B 2 A B — A 4y I £
W, SR 5 L FH SO €0 33 1 R 6 T A 2 A4 11 b
YR HEAT AT, S5 R A5 2 AN AL 53 10 SRR A R AE 7
—EES . N T BRI 2 O A S
L2 TR R 0 N R I R, AW 5 R 43 2B e 0 3
Xt 25 ) B 44k IS 35 00 22 0 rh g I B, 43 AR
F 0 ~40% L BEZ B4 ,40% ~50% £ 1 2%
53,50% ~60% LT ZWEHR 5 ,60% ~T70% L B2 HE
B 70% ~80% LB WEFE 43, SR I 43 il i 44
MP1,MP2 MP3 MP4 F1 MP5, /K f% . £ BEfi7 2 1k,
N GC B AR 43 B 22 W8 0 S0 20 B, B Jis o0 FH 33t Bk
DPPH [ i 561 = 5 £ 15 0 2 45 3 43 2 BB I P 4
TRBE T o ASHIFIE by 3 0 22 W5 1 1 — 2 4y 5 4l Ak | 45
A 20 ol R 2 BT 5 L T E 1 S Ak 0

. 48 -

Maca; polysaccharides; step alcohol precipitation; monosaccharide composition; antioxidant

1 ##

7890B RIS AR A 3% A (36 B R AR A RA
H] ), UV5100B #5503 O B ( i ST (LA A
MRS T]) ,5810R AU & =X vy ol K 45 52 VR 2.0 L (18
B AR B A A R A ) , ALPHAL-4 LD plus #47%
BT EEIE 0B FRHECA R A A, ZKXB-2
RV I ECZS T AR ( IR ST AL ERAN R A R A A )
LD-Y500A %Y 5 38 J7 Ge A 8 HL ( F I T i A 20 KR
AH]) ,CP225D #1710 J5 L F 43 B KO (L ifg i
B AR A A o

Fun Wy 19 B N 2 6 T b, 48 5 DA L
EN T FAE B W BN Lepidium meyenii [ + f§ B
R o BT RLAAAE (S 1506-200001 , 21 B > 98% ) , 4
A (5 110833200904 , 40i J&F > 98% ) #41 [
B A2y &K BF O T D-H OB (it S
CO2S7H20299, 4fi & > 98% ), D-2F- 7 ¥ (it =
C10064394, 4fi Bf > 98% ), L-F Z= # (it =
C10017005 , 4 if >98% ) , A K (L5 C10021687 , 4f
JZ>98% ) ¥ B | A e AR AR AL BN ECA BR A A
DPPH (1,1- " 3-2- = Rl 32K ik, it 5 2016027 , 5
R ZECEWEHE A RAR) PURMR . =R S
iz = W EALEh K O L RREF RE A
H e TG /K B R (B I — BN B IR A o Rk
BB IR R T 34 4 Sy A3 AT 405 ZE AR OK L .
2 HiEEER
2.1 UM RS At Rl RR LA TR R
Wt 40 BRI 1.0 ke, A BBEEIHR P, A
20 fEEEN A, 50 C 24 T AR B 42 B 1.5 h, 4k
BE L 25 A 20 55 95% £ 1,60 °C 44T Al
TLERHC 1.5 h 4hg , 2538 B b i1, A 25 4%
ZRIR K ,80 C &4 T A M2 2 h, 5k il 4% ik
D7 AR I R, A U VR U TR 4 A AR, T
A4 R TK OB, 4 C &M T #E SR, ik, ik



523 H455 18
2017 49 H

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 23 ,No. 18
Sep. ,2017

B TEIK £ BTN A 25 6 4% 3 K, 8 T R A T
K2 W, PRI IR Z 4% 10.0 g i A 20 fi it 78 18
IS, B Savage WL T BRE A, £2AH LM ZER
PR A, WO T WO AGE S R R AT
CE AW, U8, LI ROR A T K O i
LW FE IR E] 40% ,4 C 500 T i Bl i, ik, G
K RN TN A P % 8 UF R L A R TR 1S MPL,
B PR AT K W il 2 AR 4 By ) ik
#] 50% ,60% ,70% ,80% , ¥& I & #: 7 75 7l 15 3
MP2 ,MP3,MP4 #1 MP5

2.2 bRl g RSB FREAE 105 C &0 T
MR fE A R A OB W IR 5.0 mg, B K
0.05 g« L~ iy F R T V3 o R 0 W A 7 0 X L
VW 0.3,0.6,0.9,1.2,1.5,1.8 mL F 6 HF &
A T, 2R K AN 2 & 2.0 mL, $2 5], R
FEHUS. 0% MR W 1. 0 mL fin A& HO 48 b, 4%
A)J WE T AHBR AR 5.0 mL, $£57, 7E 50 C (KK
By HP AR IR 15 ming 3 BU— FU3s e 4 0 in
AZERIK 2.0 mL, 4% F R B REBEES A4, 1
490 nmAh IR G B VR bR v i £ A5 e 5 R Y =
47.58X +0.010 6(r =0.999 3) , & & f 1k 0. 001 875 ~
0.011 250 gL "M X R R,

2.3 Gpob BEUT N B 2 0 R R Al S B
2.1 T0UF B 45 45 508 40 22 05 43 ) G 0 R B R VR B
0.1 gL~ [RRE VAW, 4% 2.2 TR B4 AR U im A
AW 1.0 mL Mk B 5.0 mL, 50 °C K ¥ KR
15 minF 490 nm P& KT W AR bR 1 4%
T A 2l . MR 1,

F 1 HHEETKE X DN % HE U 04 B R0
Table 1 Effects of step alcohol precipitation on yield and purity of

Maca polysaccharide %
YDA Z g EZ T ES
MP1 53.1 0. 856
MP2 58.4 0.816
MP3 39.8 0. 406
MP4 68.5 0. 639
MP5 61.9 0.419

MR 1] LUE M, A T8 A R 53 B0 2 I e 15 45 3
53 22 W BRI A BE AT B R 22 0], Hovh MPT W8 de
55,35 0. 856% , Hyk Sl MP2,MP4 1 MP5 ,MP3 ljj 3%
HARAL N 0. 406% 5 N2 FE 75 10 K F , MP4 21 i 5 K
1 68. 5% , H YRk 4x 5k MP5, MP2 H1 MP1,MP3 4l fif
AR A 39.8% .

2.4 GC 43 bk I 5 35 uhn 2 4 S 20 il
2.4.1  FLUZOBE R KR G5 S0 o A PR A IO VAR
JE A F 00 Z2 B B 30,0 mg fill A 4 mol - L™ =
TR 5.0 mL, A THEE )G T 120 °C &4 T K
4 h, B H G HE, DR R ZE TN A B 5 mL, ]
RART, MILERE 3 ~4 KUBREZRN=H L
W2, 5% 4 R T 1 U5 0,05 mol - L™ i & S AL A
fit ERZE 10.0 mL fHORE AT, 5 H .
2.4.2 RMEM S BERATAE D EI S 0,05 mol-
L S A Y 390 T ) B R v R 1.0 e L
(R D-H 88, 2000, L- R 250, AW, BT 7 A1 i R0
D-2Y- UM . BURE ST 5. 0 mL 145 FAOBE I T
AT E A4 100 mg =3 b i % . A VK 2R
WK Z A B A AL 40, A B B 5.0 mL, 8 ik
ZET UL R 2 B R AR = Rk, IS
AR TG I A SRR EF 2.0 mL FMLEE 2.0 mL, %
BF 100 CHKMT OBEL 4 h W2 T, A T
R E AR, A = H BE 5.0 mL &%, F A
SERFL ZEIEOK RS, 4 CAF LA 4000 remin
B0 10 min, Fp/K A, WL E A 3 Wk, =AU BE 2
A 3d B TCK G BR AT, b U, T S P e A R
10. 0 mL, BESAH 73 97 .
2.4.3  SAHERESHT IR B R REE S W
TUFL IR RS, ERE o (B 1% 40 BT 2% 1 - HP-5 B 40145 (a3
HE, SRS R 2%, 2ERE IR BE 300 °C, A I 2%
IR 300 °C LN, #3710 mLemin ', /3 H
30: 1, AR 1.0 pL, THRBRF R W06 IR
120 C, LA 5 °C - min~" 3 KT & 200 C, # L)
0.5 C-min HEFETHEFE 210 C, HLL 2 HE TR
2 220, fJ5 DL 20 HORFHE 2 270, {2 4F 5 min,
2.4.4  SyBWEUTID N ZBE 0 OB FE X AR
Xof HE AT A ) SOR €835 43 AT ) R A () v B 1 AN T
BURE SO 03 0 T R [R) o Sk o R I I 3 2 A
) B 2, B 90 45 BB AT 2B W 1 0 T FR R /N
NS BB (R e R PR, DA FUBE N 225 15 L e
PRI 1.0, 5 Al S0 9 17 A= 06 1 AR5 28 2 W A
Az 0y 0 T RR LU AR R I B R e A . A BT A )
F14) 3% B[] o) 97 PR DL 2

G35 BT T 4545 8 43 35 0 22 R K A A A Ak S 4
S M E S HT, TS MPL,MP2 ,MP3,MP4 fil MP5 .
2R o i P DL TR 1 R A S SR A 2R 4 i) R P
T R B 2o B ORI 0 T AR O AR
MPT 1) 2 158 20 B S B OR L6 oA L- B 2 0 - BT A
WE- AW -D-H Z& - AW -D-F 2B (1:6:3: 4:

.49 .



523 H455 18
2017 49 H

RESSEAFZERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol.23 ,No. 18
Sep. ,2017

®2 HRBOMTEVRBIENNMLERF

Table 2 Retention time and response factor of each monosaccharide
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