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Abstract: The weight-loading swimming assay, liver glycogen and serum urea nitrogen tests in mice were
used to evaluate the alleviating physical fatigue effects of Lijiang and Peru Maca. The mouse mating assay,
sperm quantity, survival rate and gonadal organ index tests were used to observe the improving sexual
function between them. The acute toxicity test was used to evaluate the safety of two samples. The result
showed that compared with the blank control group, Lijiang and Peru Maca can significantly increase the

swimming time and the level of liver glycogen, as well as reduce the level of urea nitrogen in mice.
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Compared with the blank control group, Lijiang and Peru Maca can obviously improve the mating ability,

sperm quantity and testis index in mice, but it has no obvious effect on sperm viability, seminal vesicles and

Foreskin gland index. Compared with the Peru Maca group, there was no significant difference in the activity

of anti-fatigue and improving sexual function. The acute toxicity test showed that the maximum dose of

Lijiang and Peru Maca was 17.48g/kg. There was no toxicity or death after administration.

Key words. Lijiang maca; Peru maca; alleviating physical fatigue; improving sexual function; acute toxicity

assay
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AT SRR —AF o AR A RAAE Y, R TR i
K 3500 KLk 1 s il X m L e ARy
Y REZ T RAE 1 . Pk o7 . BesEtEYIhe
BT AR L EAE M R A RSP fhap
ARG AE SR R . B A RRAE R 0 1 B A
WA PG Jog AT B A , BRI 2 AN A FE R
RHERR . WMEITR . TYREZSFERY R, U
KW A0 RIS, BT F A
T E A AR AN 25 T A TR DT BRAC 2 B
PR, HEAA B S TR ) SOk AR
PUSLUE, VTN B sRAasE . B . TRy
B R E R . BB R b B 498 5 R 5
BAB O I KA.

mundE A A KERRRZER . bR . 6t
. SRR, IR 3 500 KL ETRILIX, =
T T YT DX R T 0 s B EA S 5 R AR R, I3
(5 | R B 3RAT R, FFIE R A A St
A%, HFammmLAE gy Y.
YAEE . HERE . BREZEMRCRESF AR
FMAAE—E M ZES, FrARBE 0 3 7E s o b
A RESAT BT AT . PN AR B 5 B . R
e I R0 B FE AT SR RN B B EACAHAL,
AR VI AERR T . BROT R & & L W R T A
ST, T AR 2R S AN AT R T R AR X
B EE TS A BT R s R . B
I A R L BRI S AR T E S AR IS b
T U BE R 5 FEAK T = e 7 I, A o A ) i AR
Al e T BN B A R R ek kA AR e, A
T TR B L g S 3 A 24 B RN A
225, ABFFEARIE ML S Thak, MRk
9% 55 RN T R T XS TN 2 WA R 5 X uh
HATIEPEXS LU, JFRIP PR e bk,
20T R I R A S 50 A

1 #MRlER=E
1.1 R

TR LI AL F 4 (dit5 150520 ):
ZEB AR I KRG E R = Hil&
P BODMIEAR, PIR . TR S 200 H
B, IR TR

JHE A URE e R & (k) (s
20190121 ), JREA (BUN) Wik & ( —ZBEh5 1
k) (45 20190114 ): R 5t AR Y TR S
BT s PIBRSEER A (155 1202061 ): K4S
RIMRA AR KRR EEE S (S
070512), 2 mg/mL: Hfil; BIAEIFFE (#H5
101010 ): W VLALE ] 25 B0y A FRA 7 o

SPF 4% KM /IR, 1A H 18~22 g: i T K44
PIH ARG R (LR ) Lk VP Al e : SCXK
(1L 2015-0001 ); AHF G50 S i FHVE AT IIE -
SYXK ({E )K2017-0004 ( & iiF 5.4 R T RHE R ).
12 UF5EH

SQP UM F4rHr KF: A (dbnt)
SEAE AT R F A5 11-2000 B T ROE . 1958
AT RN AL AT 3 W-201 BUTE R K 755 -
T ROA MR BR S W A2 X201 BDG
T FE VL O HL AR A IR 0 A BR A | AR
Multiskan GO #I2 K FFR1X : Thermo 24 F) 427
1.3 RIWA*E
1301 TV W Blb 65 FE W 28 i 1 13 9% 57 D) g Xof

HEBI 5
13,11 xb/NR A ik i [ A 52 2 RS0

Jr, HUSPF 2% KM /N 48 H., B#LA A28 FI4H
FAE I 4.0 g/kg . FHYLILUN 2.0 g/kg Al 4.0 g/kg
FlE, R4 12 Hoo mvEIS R F 35 LA
20 mL/kg 425K RBUE B 45 25, 25 FUALAA T 55 R R
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afiZk, 1 %/d, #2E 30 do KRG T2k G
30 min, K IR AT SR T A &0/ BUE T
KA COKiR@25+1) °C, KIEAET 30 cm ).
iR/ WK R 4G AT AR R (min ), B/
SRR X127 S 1 IS O A S o e 0 e T
1.3.1.2 X/NEURFBEEKCE B2 2 BOCER
B, HUSPF 4% KM /N 48 K, shiirel | 442
AR BRI G GRB R T IrR . RIKGA
T 323 i 30 min AbFE/NER, BUFFIEZE AR B ER K
PR S U AR T, AEHRFREUE ( 75.0£1.0 ) mg,
Z MM/ HTUAE B S 0 3 750 6 i B 43 00 0 i 1)
i, XTSRRI TS T

1.3.1.3  X/NEUMIE IR R K52 m 2 83
ik B SPF 4% KM /NERL 48 HL, sy .
BLIRAE . SRR AL IR AR RT T IR . R
T2 FE A 30 min 5, /NEUET 30 °Cuk
AN K 90 mino AR EL 60 min J5 4B AR ER LML .
SE T4 CUKFET 3 h, FEIMEEERE JS 2 000 r/min
B0 15 min 3B IIE , ZHIREKR A (BUN) £l
S UL, /N BULTE PR Z AR, Xt
ST BT 2= T

1.3.2 TR VL 0 AR 5 B 0 o8 55 M D R AR I X L

W%
1.3.2.1  Xp/NEACEE R Sy sz ma O BBy

KM HER 60 K, BB R2s 4. PIRR 52 AR
0.01 g/kg. FLEILNN 4.0 g/kg. FHILIGMI 2.0 g/kg
4.0 g/kg Fmdl, 441 12 2, HAPp iR EILER
L) 0.4 mL/kg 45 25BN 252, 1 1R/2 d;
TN YT E A AL 034 L 20 mL/kg 25 25 R R
Bz, SHMASTHERLEK, 1 Wid, &S
30 d. ZAZ5iE) A 10 d WSS leRE 1 1 1K,
TULEEHT 48 h MfE BRI R PR ME
0.04 mg/H , WLEEHT 4 h i BB T 1 S 8 AR 32 S
W 0.2 mg/H, il RS AR, BT
b7~ BEEAT, R B A ZE A& 1Y 5 min
JEREERA 1 HMERL, TR i B 2 v R )
(1M SR 2 SR 1 Ui e BB IR ). 20
min PR BRI B BRUA VB SR E VAR (1 b
B A A B 1 5 M B SS R A B[] ) 20 min
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R, B 4 mL AR BRER K )/ IVBERR
B EIRABHEMNBUE 37 °C, ARG
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65 J&1 11 B 177 A 20, BTS20 TR ) R v i
FE2), 37 CHEE 15 min, @K FIRTE . B
10 pL K5 FIRE, HIZEHER/K 200 556 B A T
/AN 11211V R O S X € A Y G B AN [ 2
BFE (n), HZFETFECON o B 50 0%,
FEXFEE IR HATG 50T, I L R IR FA
AR TR T s ) S TETE sh ks A (R
200 KT ), 4% FHIATHRREFIEE (% ),
ko (0 ) AT
R )= el T T
1323 XP/NRPERSERENEE %L
BRI RN USRI B R RS A
#H, BTN B 5, JEx g Rk
eI

MRS ERS=tEERE (mg) /fAE (g)
1.3.3  /pEUaEREE IR

HI T HE R RSB, e,
DRI FRAT K SR FH e K 45 24 i P AT IR0 o 3 e itk
TR MR BEE 43 B FRICN T35 R 3
WIRE &, IS K FE IR Y 5], el N e
AT/ B AT TR B R R VR R 0.437 g/mL;
N R REEAEMNEE, EEERBRRERN
40 mL/kg, HHULITE/NRIILA LIRS 17.48 g/kg.

Sk 5, BURM /R 60 HL, BEAL
Iy NZS YL, THYTELN 17.48 g/kg 4L FIAL &
Fom 17.48 g/kg R4, B4 20 2, HEHES
BREAEOK 6h)E, SABLL 40 mL/kg #EH 45T
RIS . 425 RESE 4 h MEIFidEah il
B A EETE ROV . SR FNFET AE ML LUR R
WEE 1R, HELEWEE 14 do FEMWEIYIKE .
SN AT RGBS i . HE R SR
FETREOL . PR RN IR B R G A
[N S22 4 | NP e BUIDS & /=1 e
YRENTT . AEGEHE 3. T M 14 d ST SRR E
WAL S IR ARG AL, FEXH AR 25 R 51T
SO HT . B 14 d 25 RS AN IESh Y, KRS
WA S A B NES . A B IARRL . B Fiiss
FEP M RTE
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KM SPSS 20.0 Geitsa ikt Bdls b 21,
PLX£SD R, BRI A MRS 50 A 7 25 57 PEAG
W A2 1E A 43 A RN 22 5% W) JE A SR R Uy 25 48
Mr, dliml25 M LSD ki, KK a=0.05,

2 HERS5HMH

21 WIIEMAFEEMERENESERX
AR TIEN

IR Y135 A R BA65 F %ot /) BRUURE K B 0 .
JE RIS PR 2 EKE B2 25 R LR 1, 45
N SAS AR, TN VT IS O RRL - k]
AT/ B DK IR (P<0.05 B P<0.01),
PTHF LU FIKE (P<0.05), FEAR/N R IR
RAKTF (P<0.05 5 P<0.01); SELEF0 L5,
N VT3 00 ) 35 PR TG B B 22 5% ( P>0.05 ),

2.2 LIS 0N A0 Fb s ED 00 B4 M T A
R

I L35 A RS FE %o /) BRUH B2 Ve AR L A
PEUEL . STV AR RN A2 e U £ 1 %o LB 5 L3R
2~4, GPREIR . 5A A RS, TR I B E] A
FOE IO 4.0 g/kg 7 XF /N R AS D AE 134 HAA B
Jﬁ%&&H@%(i«om) ma}%m40gmgUgg

LeZh %5 20 A1 30 d AT AR TN R ACHLD
UMmsﬁPmoUOEW%ﬂmﬁwﬁ,mﬂ
Fhum A /N B PR TR . AR RB . SRS AR
A FL B TE I B 2 AE (P>0.05 ),

IR T L 0 R 055 3 i X /N BSOS - 450 R %
ML 5. gRER: SA4hiE, e
I 4.0 g/kg RN TTISMN 4.0 g/kg 7)1l o 42T+
/NERRE TR (P<0.05), TNFRSEFRAL/)N A T-5X

ER XY EE

F1 WIDMMMEEWMERENESITIER ( X+SD, n=12)

Table 1 Effects of Lijiang maca and Peru maca on swimming time, liver glycogen and Serum urea nitrogen in mice ( X +SD, n=12)

21 5 i/ (g/kg) 71 H Y 3K B ] /min HFBER/ (mg/g FF4140) JRZE %/ ( pmol/L)
ZEHA - 27.05+19.04 11.58+5.03 756.59+82.12
b 3 i 4.0 46.96+15.98" 16.55+6.25" 659.56+59.93"
o 2.0 35.97+14.59 17.92+7.60" 700.74+45.15
RARET)| " . .

4.0 45.12+7.50 17.64+7.06 676.32+79.96
Has 4 E: TP<0.05, TP<0.01; SEMEIONA A 4P<0.05, *P<0.01,

Compared with the control group, "P<0.05,

F*2 ZIAHERAY 10d W NRITE

" P<0.01; compared with the Peru maca group, *P<0.05, *2P<0.01.

BBy ( X £SD, n=12)

Table2 Effect of samplesadministration for 10 days on the mating ability of mice ( X +SD, n=12)

20 5] it/ (glkg) EHEFREXINEIN EHEILEA R/ SEBETEAR Y /s e B IR
2 M4 — 381.67£162.64 6.92+3.70 895.08+358.90 2.08+1.78
PRI S 21 0.01 216.67+150.72" 10.42+4.08" 658.07+£253.73 7.25+6.27"
Fib 5 4.0 247.17+93.88" 11.75+4.79" 801.33+412.72 3.83+2.86
. 2.0 317.75+183.97 8.68+3.37 868.92+310.34 2.9243.12
YT Fh
4.0 325.25+143.44 9.25+5.63 850.25+360.26 4.00+3.05
Has A LE: "P<0.05, TP<0.01; S5HEEINIALE . “P<0.05, **P<0.01,
Compared with the control group, "P<0.05, ““P<0.01; compared with the Peru maca group, “P<0.05, “*P<0.01.
*3 ZIXHMAH 20d IWMRZEEENHFEM ( X+SD, n=12)
Table3 Effect of samplesadministration for 20 days on the mating ability of mice ( X +SD, n=12)
20 5 M/ (glkg) PRI s/ R0/ EAUREINEIR EHCELIR
I SE| — 283.33+141.67 6.33+4.44 745.08+382.48 6.42+3.94
PN T 2 A 2 0.01 154.17+137.28" 7.67£2.27 271.08+192.79™ 13.92+7.97”
A& H 4.0 173.17+53.60° 6.25+3.39 444.75+275.24" 11.17+5.39
2.0 198.25+81.44 6.58+2.15 547.50+287.43 8.08+3.20
[iTpAREYi | . .
4.0 207.58+94.50 7.08+4.10 454.92+254.82 10.67+5.47
Has 4. "P<0.05, TP<0.01; SEREIIUNA L. *P<0.05, **P<0.01,

Compared with the control group, "P<0.05,

"P<0.01; compared with the Peru maca group, “P<0.05,

AAPp<0.01.
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Table4 Effect of samples administration for 30 days on the mating ability of mice ( X +£SD, n=12)
21 5 i/ (g/kg) EHETREX VN IR i He H SEBETEAR I /s BRI IR
= HH — 292.50+162.43 5.25+3.65 458.42+276.10 12.25+5.59
PN T 2 A 2 0.01 114.17+90.30™ 5.42+2.64 163.50+76.69" 18.9246.10°
Fib 5 3 4.0 164.83+47.68" 5.17+2.48 239.50+92.95" 18.92+6.42°
. 2.0 187.42+83.78 6.08+2.23 289.17+195.55 16.25+6.66
A YT F - . .
4.0 143.92+63.31 5.25+2.60 187.50+81.39 21.33+7.58

L2 AL "P<0.05, TP<0.01; SEMEIMILLHE: *P<0.05, *°P<0.01,
Compared with the control group, "P<0.05, *P<0.01; compared with the Peru maca group, “P<0.05, **P<0.01.

x5 ZTHESMNRBFHEMFZRHFMW ( X£SD, n=12)

Table5 Effect of sampleson the sperm count and

viability of mice ( X £SD, n=12)

71 /%

A5 FIE/ (g/kg) K FECER/ (x10°4/mL)
ZHAA — 4.90+1.25
DI RS2 T 20 0.01 3.96+0.86"
A5 30 i 4.0 5.91+1.05"
. 2.0 4.94+1.48
[ERAREL| .
4.0 6.02+1.18

53.08+9.12

57.50+14.06
56.58+11.60
54.50+11.10
55.92+12.03

4P<0.05, “*P<0.01,

Compared with the control group, "P<0.05, “P<0.

with the Peru maca group, “P<0.05, **P<0.01.

Hoas Ak "P<0.05, “P<0.01; SRAEFhMNZH 1K

01; compared

R R % (P<0.05 ); b 3 00 R i 7125 0 4555
T /N BEURE T35 SR Y JCH S ( P>0.05 ), HFk
CIUMH e, TE VIS /)N BORS 18R A R

WIEH B A (P>0.05 ),

I Y1355 A R A5 25 i %o /) B R 8 B
WL 6, ZiREIR: SEAHE, WEY
WFTEE VLI 4.0 g/kg 7 4/ B2 LT 50
#hm (P<0.05), NEREERR 0.01 g/kg FaAzhY
SBAFEROH BT (P<0.01), a5 Adi s, 44
X AN AR A B HE RO C B B2 (P>0.05 ),
2.3 WIS LN 2E SN

IMNREMEERRLS R DR SAANE )
W4T AK G — ROk Bl R4, oA UL I 55 S i
FIBET T30 AR 6 F ) /DN BB R 18 25
il R 251N 17.48 g/kg, 255 4 h N AL
M 14 d N/INRRAS DL A S 2 s by BB T 15
ML 14d N, 5= A E, mvragmFfn
I 17.48 g/kg 7w A PR E Y JCHA ARk
(P>0.05), WMEMZ AT AEHIWE 7, W

*6 FiXEEMNRMERBEEBMHIE ( X£SD, n=12)
Table6 Effect of sampleson the gonadal organ index of mice ( X £SD, n=12)

21 5 FE/ (g/keg) 2IIERY (mg/g) 2R EY (mg/g) LR R (mg/g)
ZHA — 5.75+0.87 9.20+1.80 2.33+0.65
TN RS2 T 21 0.01 4.63+0.98" 10.10+1.83 2.72+0.78
b F i 4.0 6.92+1.38" 9.51+1.47 2.21+0.86
. 2.0 6.33+1.23 9.44+0.78 2.16+0.67
GERARZL| .
4.0 6.75+1.22 9.72+1.28 2.34+1.44

L2 AL "P<0.05, TP<0.01; SRMEIMILLHE: “P<0.05, *°P<0.01,
Compared with the control group, "P<0.05, *P<0.01; compared with the Peru maca group, “P<0.05, **P<0.01.

®7 WEH 14d AREWEE ( x+SD, n=20)
Table7 Animal body weight of each group within 14 days of observation period ( X £SD, n=12)

ikl R (g/ke) 51 L %e)n 3d %R 1d %) 14d
- - ? 20.83+1.09 25.12+1.29 28.75+1.75 35.31+1.83
3 20.76+1.01 26.20+1.53 30.89+1.83 37.99+2.34

G E 17.48 ? 20.39+1.11 25.86+1.72 28.56+2.22 35.89+2.69
3 20.59+0.97 26.05+1.13 30.00+3.97 38.11+4.33

At 1748 ? 20.44+1.25 25.08+1.48 28.57+2.40 36.01+2.22
d 20.37+1.00 26.49+1.22 29.98+3.12 38.14+3.69

Has {4l . "P<0.05, "P<0.01,

Compared with the control group, "P<0.05, ~"P<0.01.
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SN2 o J5 SME I F AR BT /N B, IR SR 454 8
IR O AN TR NG 18 A S 3 b NG S R
3 iTig

HAT, A% R O urss, a4
BT GZ AR T35 55 4 T, G v o g e 0 35 i
965 10 25 B 5 R VA 0 9 55 DA 19 &2 6 b 67 ER A TK
B S IE ARG, VBRI 2 O™, ks
SEUTVS6E L 1 TLh 35 i 3 o g i ) o 28 R
R B2 P 7 B e R i g e RS AT 8 B, B
TSRS 3 FRIEDINEERL 5 2 R E e o
e 1 R R R A B, AE X A R
39.73 Fl 26.46., TEWFSEIFJEZ AT, FATHE M5
5 At D T D ) 8 i A 3 9 57 0 M AT B AR
FRAE I, (H)E, ZXIGAFsTIESE, T IS
FRIBIA-E5 FEh W 57 0T B Jd /0N B 67 9 Dk B ] R
HEWE AT, 0] B3 T /NI IR R A A
i, A RS R Y B G RR T 9 57 DI RE
HWEHEGEH5r Hr 4 ok E A W iE T T i 3
P2,

N RS F i 0 2 R PE T R S e i,
IR —RE A AT RiE S, WAEEhHLRIAT
AT o AR PEAT O AR . R . AR
SPRE DUAN, AT LA i A A T R TR T B K
L0 e /N B AR R e ) EAR B
5 H BB FE I AR VT30 0N BRI R L 58
BCTE IR . MBI BA BE T, HACR
5 BHPA X R 2 40 TR TR S T 3 SRR L TG o 2
S, T A ) BRI I T35 ) mT B T B
Uifigs R, MORETERE , & HM7EL 2y
10 d J5 B8 1 YR B &R BH S 95 1, TR 7T
o ) 5 S K A A

JIEARHE 0, B0 E 2 A VR B S5 AR R A E A,
RBFE— A B S S S LR 1) A BRI L
BAURMEMEZ WA A, RN
TR, SHUAN AR E &AM ED
R irp R EEAEH . AMREGRE R, G
WA VL ES A ] B R D B SR LA gL, 52
FEXT R RS R0 IR A 3B, &t R
HAEIC T BTG PETC I 2 5 . FEiR gt AR
FRATTOLEE I FH A XoF B 2 /N A 300 1 B3 7N R 2 B

ST, RS TR R SR B B TR,
XA R PR TR S 3 S Y U I P i 7 A Y SR AL
ZE5 A T D A R R A P

N A P25 ORI T R B ) W 11
R RIN 17.48 g/kg, WAL P/ BRI A
AR N RBET RS, LRI 14 d 4505 4541
UM B IR A L AR IR AT DR R AR, | ikgh
VIR, TV I RS 2 vk i, H
THELHEES . RE DAL ET R AR (T
FHE R FD A A S T B IR B 45 ), FR A B
Wt HE N <25 gd, BMARHHAREL R
0.42 g/kg ( AR LA 60 kg it ), L AARMIEH
NI R G ZE 0 1/420 i et T 4000 fR 135 i
AL E e FESRENE LS
o B2, HFIGHET T 2sEms, HRK
NN BE R AMEEA T
TRAFSE .

ZE LTI, TN T 0 AR A X 459 L 2% % it
R 57 . BCEEMETIREMER . HAEAHESE i
A 2 552 0 RN 2 4k T G A R 25 5

Sk
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