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Abstract: Maca, a natural vegetable with healthcare function, is an excellent material for preparing wine. In this work, central

composite design was used to optimize alcohol concentration, solid-to-liquid ratio and soaking time based on the concentrations

of total alkaloids and glucosinolates for the development of a medicinal liquor by soaking maca in alcohol. The optimal soaking

conditions were found as follows: alcohol concentration 55%, solid-to-liquid ratio 1:40 (g/mL), and soaking time 145 days. Under

these conditions, the theoretical concentrations of total alkaloids and glucosinolates were 0.47% and 0.15%, respectively.

Key words: maca (Lepidium meyenii); liquor; alkaloids; glucosinolates

thE 42K TS261.4; TS262.8

Fhu(Lepidium meyenii Walp.), + RT3 8
AR BN ALY, s T AR 4000m DAE %
BT, [F AR EPFER S, Bt R e EE
A IR VTS E SRS, A
Wi TUMBE SIS TEY L, EAEM R AL TN E
IS, HAER LR AR Y], AT 8 Ak
JIES VHBRIE SO S S TEETh RV, R
IR K E IR R —, AR T f
A, IR AN AR IR ) B R e,

HARIT AR 5 R AT 7], R IERA N
S EL UM E VG o A AR R AR G, RS
N I8, S A 5 T8 FR D Be o e, H.
g AR5 B, BEBLR 2 BORF AR o AWFFTHE
BT O b A B R 1), I DL A BRI
T IR BT B A e b, DRI S (R 2R A o A A

SCERARIRAD: A

Wk H i 2011-09-21
e H: EEHA R EFL 15(201004028)

WSS 1002-6630(2012)02-0164-05

HABUR. HR. B, WK, TR kaimEs
Foft A BREAPECSY, I S L N AR 2 RS
PR, S B S AR RO T ik IR SR )
HORAT R o AW ST A IE R4 (178 30 0
TRAE T REVH it 4 5 SE 4 M I 55 T AT T I S i o

1 MHEETE

11 MRS

TR E RO A2 B R R U S T
s AR s (IR SRR RRY 0K 60%) R G N
BN ERER/DEERR . SR B Aisla R A
Al R ERNAM T(ERBERAR; 95% LB
AN R AN, BEERE . DRSS R
AT R FI BT R AW &0 mrsk Tk
FREMEZANARAR; WESFEHE ik

EZ T A DT (1987 —), &, WEWF5E, FEMNFH=H 50 T, E-mail: 441571066@qg.com
* A EER: TkEA(1963 —), 53, WU, b, FENFRAFIEMFSFIHB. E-mail: kmzhhong@163.com



X LA

86iltl=

2012, Vol. 33, No. 02 165

S BIRTEUE R (sinigrin) 36 Sigma A A
R RMEE  EER A AR, 2
Ko Al

12 fasbu&

DYQ ZHUI WL WriLA4 Fit 2 113 7K 3 il 2y LA B
Kl 250 A B EPGMALBIE ) s AB204-
S MM TR MR - TR 2 (P ) AR A A
DUB00 &4 - W] WG el vt S D1 5e 2 P AR AR A7 R
Kl TYT42X2A 2lKHL & [H Barnstead 2275 SEH

FEH NI Z323K Ml E LAl EEFERA R
HH-6 B Wi K MR R AR A
P TR R .

13 Jrik

BN AR Y A1 R, N AR, AR
W nss a8 B S BOCI A, S R I i A A A
T E R, VP SRE AR B W ] bR R YR
(CIRS WSS VARTE =3 79 5=
131 LR BOS EYOR . FF A R W

B A 429, e B 50:1(mL/g) 23 ) AR
20 60%- 55%. 50%. 45%. 40% [ Z I 2100mL,
BT E. BGANER90d, Jf4FRE 30d A . HPA
IR A o B W S A TE 1) 7 9 L (1)

m: X ¢
&>

s m oA S KT R ma S BT R 16
Hy o BT AR 2 B b2 Ay T I ) AR A
132 A LR A mR T T 0 5

76 1.3.1 TR e I et AR R B2 R, a5l
PR g B B 30:1. 40:1. 50:1. 60:1. 70:1(mL/g),
53 T FR AN [ Jo 2 () B s 8N S AR 2 B 1 £ T
Wi 2100mL, BT, B AA7 i 90d, JfHERE 30d
5.
133 AN D Ak T 5

7 1.3.1 71 1.3.2 5 1) e Ak LW AA AR 93 B0 e L
[ L2 R, FRECR S R, 8N O
2100mL, & TEOGH A RS h A7 90, 120, 150,
180. 210d, -4k 30d #2247,

134 AN E
1341  ERER/NBERARME 2R B
S CHR[18] AN [19] 1 5 V25
1342  JBEFEH R A AR
YIS 10.0mL, vEAN ST 3 5 EE 2 1 100mL

m= — m:t7

GRRIN, BETAKR L, ZRERE, REHK
WM 2% HCI e s i, Lokl 3k, B IFIRIE,
10000r/min .0 15min. HREWR, FARESE10%
NaOH ¥ HZ pH10, FHSMBEMHAEI 3 K, &
FERBOR I E A S 10mL . B ImL, FbsE fh 2k i
B 77T S5 KOO K A e WG 5, AR R 7 FE 43
L9 0 T P AR A e P R B

135 IR ul e

1351  Frf b beiE dh 2k
226 SCER[L] T 15 .
1352  EFEEH I IR R S B

WO 2mL, $ZhsuEfhZeh i B E 5%, T
KW AL I e WG B, IF S ARl dh 2t B, Sk
FE S AT 30 S .

136 PR HRCE R AR

MR, SR, BIEY: 2% GBI/T 10345 —2007
CEM 7Y EK: GB/T 5009.17 —2003 (f&r
dil R R A HLAR e )s #y: GB/T 5009.12 — 2010
CE R ET D E Y BEAEME . MR RN U A
GB/T 5009.20 — 2003 £y b - ALARAR 245k B 1 ()l 5 )

137 W N i e ok

MG R 2RI 45 R, BB SRR A H. TR
Lt iR 3 AP Z AR A AL &, A Design-expert 8.0
BAE, PR AR B R, DA i s
AR S S A R 43 Ok e A, el e VT T
BT REAT 4 S AF AR A, AT A5 B 5 T 2401k

2 HRESW

21 brEHhZR
211 EYB bRV £

16
1.4+
1.2+
1.0F
08}
06
04}
0.2f
0.0
-0.2

WG R

0 20 40 60 80 100 120 140 160 180 200
JREA S /(ug/mL)

B 1 hiR/BERARE &
Fig.1 Standard curve of berberine chloride
P 1 AT 5, SRR /INGERR TR 5 WO (R 2 P ]
JH77FE % A=0.0079¢ — 0.0056, R?=10.9995, LR
K 4f o

212 FF I bR i 2k



166 2012, Vol. 33, No. 02

3= X LA

e

0.14
0.12
0.10
2 0.08
3R 0.06
= 0.04
0.02
0.00

~0.0%00 0.02 0.04 0.06 0.08 0.10 0.12 0.14 0.16 0.18 0.20

JRIRE I(ug/mL)
B2 FrFmirbedE g

Fig.2 Standard curve of glucosinolates
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Fig.3 Effect of ethanol concentration on the concentrations of total
alkaloids and glucosinolates in maca medicinal liquor
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Fig.4 Effect of solid-to-liquid ratio on the concentrations of total
alkaloids and glucosinolates in maca medicinal liquor
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Fig.5 Effect of soaking time on the concentrations of total alkaloids
and glucosinolates in maca medicinal liquor
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Table 1 Central composite experimental design and results

. e AL B CAEK B JFT
WL BT e N .
Mo (midg)  WEd W% F %
8 1 1(55) 1(60) 1(180) 0.24 0.14
5 2 —1(45) —1(40) 1 0.37 0.10
6 3 1 -1 1 0.33 0.14
9 4 —2(40) 0(50) 0(150) 0.33 0.13
10 5 2 (60) 0 0 0.56 0.12
3 6 -1 1 -1(120) 0.048 0.09
14 7 0(50) 0 2(210) 0.29 0.14
7 8 -1 1 1 0.46 0.12
15 9 0 0 0 0.43 0.18
1 10 -1 -1 -1 0.20 0.05
13 11 0 0 -2(90) 0.40 0.17
16 12 0 0 0 0.43 0.18
4 13 1 1 -1 0.50 0.04
2 14 1 -1 -1 0.49 0.07
17 15 0 0 0 0.43 0.18
12 16 0 2(70) 0 0.36 0.22
11 17 0 —2(30) 0 0.27 0.20
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Table 2 Estimated regression coefficients of the regression model for
total alkaloid concentration

i S A HbrE iR t{f P{H
W 0.424522 0.04290 9.662 0.000
A 0.060319 0.01944 3.103 0.017*
B 0.002569 0.01944 0.132 0.899
C —0.003219 0.01944 —0.166 0.873
A? 0.000715 0.01767 0.040 0.969
B? —0.032847 0.01767 —1.859 0.105
(o —0.024510 0.01767 —1.387 0.208
AB —0.001513 0.02749 —0.055 0.958
AC —0.124563 0.02749 —4.531 0.003**
BC 0.016512 0.02749 0.601 0.567

W w8 RE, P <0.05; «x. Wik, P <0.01.
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Table 3 Estimated regression coefficients of the regression model for
glucosinolate concentration

i FH FHbrifER i P {H
(i 0.155465 0.03067 5.096 0.001
A 0.000906 0.01390 0.065 0.950
B 0.003844 0.01390 0.277 0.790
Cc 0.019731 0.01390 1.420 0.199
A? —0.015867 0.01263 —1.256 0.249
B? 0.005046 0.01263 0.399 0.702
(o —0.016629 0.01263 —1.316 0.230
AB —0.012387 0.01966 —0.630 0.549
AC 0.011138 0.01966 0.567 0.589
BC 0.001538 0.01966 0.078 0.940
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Table 4 Variance analysis for the regression model for total alkaloid
concentration
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s 3 0.058485 0.058485 0.019495 3.22 0.092
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THEH 3 0.126326 0.126326 0.042109  6.96 0.017
xRz 7 0.042330 0.042330  0.006047

PAYU 5 0.042330 0.042330  0.008466 * *
SR 2 0.000000 0.000000  0.000000

&t 16  0.258260
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Table 5 Variance analysis for the regression model for glucosinolate
concentration

KU FREE EEFITM R BOESSTTA P PE

[=15 9 0.021119  0.021119  0.002347 0.76 0.658
bk 3 0.006479  0.006479  0.002160 0.70 0.582
FIi 3 0.021401  0.021401  0.004134 1.34 0.337
LHAEH 3 0.002239  0.002239  0.000746 0.24 0.865
BRI L 7 0.021638  0.021638  0.003091

JAYU 5 0.021638  0.021638  0.004328  * *
SR 2 0.000000  0.000000  0.000000

&t 16 0.042756
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Fig.6 Response surface plots for the interaction effects of three soaking
conditions on the concentrations of total alkaloids and glucosinolates in
maca medicinal liquor
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