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A2 m RIRAYIRIRT.
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= B,k W8 % L,BOFLE &L IGOE L REER L E B
(LEAFESBKF, SHEALMFFRRE, SHEA 130117;
2.F B P B S, LA A 266042)

H E.A0 RS feai LRSI (Red ginseng and Rhodiola crenulata ,RR) #) R AR T ¥, SF IR E sk
B, Fik R A mAEARBUE ST AR LR R ATIRA I, A IR 3K I R LR LB R R b 3R BURT ) B
#mﬁxméfdﬂm&l LHH R, A RBEY PUAS L LF AL FTRFGEZTRTON NPHRL B RERRIE, #
R R AL RS O S RALA F P KA L, B AT N 5B R B, TR T R B R a1 A ) s R R R
ﬁ;bﬁx&ﬂf#&/‘? KF, 4R .RR RERKIE A TERE A 80% ,#& b  1: 10 g/mL, 32 ECAT 18] %4 120 min, 42 BLR
A3 R, ABRELAAY, 55 GBI, RR T4k R J 58 7 vk af 1] 2338 K 3.17 45450 R i & RA5L
iﬁwJﬁ—T- A A&, 39.08 % Fo 31.20% , 48 237t 5 T 48 R K F 40.90% (p <0.01) . #5#: ALAFF T RR ¢RI T
LLHHET H AR TAER T A I LB AT T B e PR AR R SR AR AR IR
%ﬁtﬂ:élff‘,?l R ABRELF LR RF R TER

Extraction Process of Red Ginseng and Rhodiola crenulata Mixture
and Its Anti—fatigue Effect

LI Jing' ,ZHU Na’ , ZHENG Fei' ,ZHAO Huan-xi' ,WANG Nan', SUN Hong-mei' ,LU Ze-lin', YUE Hao" "

(1.Jilin Ginseng Academy, Changchun University of Chinese Medicine,Changchun 130117, China;
2.Pharmacy Department of the Qingdao Center Hospital , Qingdao 266042 , China)

Abstract ; Objective : To study the optimal extraction process of red ginseng and Rhodiola crenulata( RR) and observe its anti—
fatigue effect. Methods: Red ginseng and Rhodiola crenulata were extracted by heating and reflux extraction method.The effects
of ethanol concentration, solid - liquid ratio, extraction time and extraction times on the extraction process were observed by
orthogonal experiment,and the total ginseng in the extract was observed.The contents of saponin and salidroside was analyzed
from which the optimal extraction process was preferred.Male Kunming mice were randomly divided into the blank control group
and the high, medium and low dose groups. The exhaustive swimming experiment was performed to record the exhaustive
swimming time of the mice,and the serum urea nitrogen,blood lactate and hepatic glycogen levels were detected. Results: The
optimal extraction process of RR was 80% ethanol, the ratio of material to liquid was 1: 10 g/mL, the extraction time was
120 min, and the extraction times were 3 times.Taking the high—dose group as an example, compared with the blank control
group, RR could significantly extend the exhaustive swimming time of mice by 3.17 times.And the serum urea nitrogen and
lactate levels in mice decreased by 39.08% and 31.20% ,respectively, and the liver glycogen was significantly increased. The
level was 40.90% (p <0.01).Conclusion; The optimal extraction process of RR was obtained, and its anti—fatigue effect was
determined , which could provide a basis for the development of health food with anti—fatigue function.
Key words:red ginseng; Rhodiola crenulata ;the total saponins ;salidroside ; extraction ; anti—fatigue effect
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PR P2 IR SR W], LD S TP REE 1 8 T 2845 Re3
FIEE R o0 45 HR A AR B B POp% 25 L 2
oM 5K B W K AE 41 5 K Rhodiola crenulata
(Hook.f.et Thoms.) H.Ohba [+t AR FIAR 25, ELAA #
TEEAS, MR L, 1 HE I A B8, FIE SRS .
e IE U Z JTEERE o 2D R 3R R TR
Sy LTI Al P B A L R g se AR R
Gi KoM R g8 =07 W, NI K A% B 9 AR
MR LT SR ALY SR TR = 1 28 UE, 4+
AR RN Y B2 R BT RR A g T Rb 2 AH 32
G, Her s RMIE, ao =Ml , 256/, S8R I A,
iR Ab Z R RN E U MR 2 M, A AS 2R R, IARE ST
AN, B EAT ISR <3S N PR MY L R R
2RI — 25 e AL 2H Ty o B SR AT BT IR 55 TR, SR
5 E AT, 0 ICH bR A 245 4 25 U5 BIF 5T BTk 95 )
R AAH AR E o

A FEAL AR TR vb = X5 9 27 05 IR O BIL 4 43 AT
FNAEETA I iy B0 A M v B dn A e vh oy BUARL, J1 45
o AVELTBL e aa T R LA I | A U= N v o L B2 5 N
VUSRS HAT P 57 VE T 0 S A 280 2H T o FERTIVIT
TEF R OS5 KRB WWHNR GG , 1T 2 1
| S B, T A5 2 1) i B B A sl SR LS 5 O F
FY S U B U T D7 TG PR . R — 2P B TR K PT
S IVE R, i e AR PR B T 20 AR 58 5k FH IE 22
B EE T HR R F X T2 sz, b Uk HY 2T =
LT 5 RAR A PR U $2 IO fe A4 T 28, FF X210 2 it
SHRIB G (Red ginseng and Rhodiola crenulata,
RR) #EATHUIE 55 TR L, LA Sy & B A Pk 5
Yige R B S PR AMKIE .

1 #MRl5xHE
1.1 #HRENEE

LB T AR Pk BT RN S i 2
K HFEACEPEL ASBH Re 205 KT X IR
ah R RS L AL A BR A R
G MO E A 80 R WI/MEL K
(20 £2) g, HEME, FHUES SCXK2013-0005, )T
T AROCEE P oR BB 22 Be T2 56 3h ) vt 5 /) BRI T AR
A CFLR ET R AR & M R A T
T,

1200 AU v 2O AH (354 3 [ Agilent 23 A5
Agilent Eclipse Plus—C18 4i%f: 32E Agilent 2¥ 6]
UV=9200 RY54h—n] WLor 56563t db st Al o Afr
INE AT
12 KWHE
12,1 SRRy & R
1.2.1.1  bruefhkmufil s RS FRE NS B Re X)
B 11 me, TR A A | mL & 1.1 mg X B
ih TR o R 2 I BSOS S VR 10,20 .40 .80 ,120
160,200 plL., 358 T A 284,60 °C I iR /K i 4%
TN 5% B Bl VKBS TR 0.2 mL, {d 5% A % i, -
A E SR 0.8 mL, & 60 CIHEE /KA L FMBS)E
InF 15 min, BH S K2 E) 10 min, i A DK i AR
5 mL, #5547, LAR] 2045 00 A i X B ot v i 1 30500 A

182 20194 51641

TEHM

2511, T 540 nm PRI E WG EEAE L ARG E
) S GNABER , X Bt v B2 (X)) A A Al s 22 ol s 4 1
£ Y =11.96X-0.007 (R* =0.9999)
1.2.1.2 U e il & FUS S I E R
45 P BIHEL S ML 5 R (12 1) WFEE oMLK , R4S
TIMA—RE B LB, 718 25 il BT HEA T4 380853 4 [l
TP IR, D e 47 [n DA £, He A A 10 Pa, =50 C Y
AT R UR TR 48 h AR RIS AR . KB ARHCT
JRAIAR 30 mg, I s 7 A0 PRAE %, #4351 3 mg/mL
W FRAT i B 50 pl, BIAS I Sh 3 o
M2y e Vs 1l 2 R, AR B8 O R SRR
RS

m/V, xN xV

Af A (me/g) ==

A m g AR AR o il R A R A R R
(mg) ; V, AHHX M HE R AR (mL) s N Atk i
WA V AL BB B AR (mL) s W S F
BURES I & () o
1.2.2  £I 5 R & R
1.2.2.1 @i 41 Agilent Zorbax SB—C18 &, 3% £
(2.1 mm x 150 mm,3.5 pm) ;#7530 C; L VO EEL)
:V(IK) =85:15 VE R shAH ; A E i i 0.4 mL/min;
BEFEEE 5 pL Kl 275 nm,
1.2.2.2  FRUEHRLR AIHI A RS B PR L0 KT X IR
Mh#Y 2.02 mg, ¥ 2 mL IR, B BRI A R R
FBZE R, A 1 mL & 1.01 mg X B8 5 9
W o i 2 W IO B RS U 5 .10 .20 .40 80,160,240 |
320,400,500 pL, 43508 F 1 mL 50, B mts
B2 5], LA 0.22 wm GFLUERRESE L ; AL R
T HE S 0 R (X)) Xl E AR (Y ) FEFF Rk RE, 24
FIFRUEZE R Y =71442x-2.175(R* =0.999)
1.2.2.3 430 0 W00 A R 4T S R S = )
A H2.12 TR PR 0.5 g KRR, B ELIE
HETEI D AR B 10 mL, 85 2€ , FRE &, 7648
AR AR 40 Hz, #7523 800 W, 15L& 60 °C 4514 F , 4b
30 min, BHEIE i, FFRE B, BN 2 ek
Py, F55T, L 022 pwm fRFLUERE I , B E kR, B
5100 AR [ I R R S AT S R
LT R A B (/) =

2, x AR PR AR E B LR T A 20 S O T R R
(mg) 3V, SRR R A (mL) 5 N Sy st 5 i
WA EG V oA E B AR (mL) 5 W Ry filF
BURE SR (g) o
123 T Z&KMRSEMLE
1.2.3.1 AR ESLEIT A T7 L BIRR LT 2=
LI R4 20 g, HeH 4 58 3 443, 50 B ACBH LE R
1:10 g/mL, ¥k 5 43 51 A 60% .70% .80% .90% (1) Z,
PRV AR B 3 YR, B YR 90 min , 5% £, WEAARRR 43 B0t
A B R FILL 5 R & 15

SRS KR LA 1:6 (1:8 (1:10 1: 12 g/mL
80% 11 £, 15, HEEL 3 YK, B ¥R 90 min , ZEERNE HEXT A
Z BRI ML R RS2 ;

S ACER LA 1: 10 g/mL, ¥R BE R 80% 1 £,
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PV MR- B 3 YR, 43 S $2 HL 30 .60 .90 (120 min, %<
PRBUIH A X A2 B R ML 5 R A i R
S ACEHRE LG 12 10 g/mL, ¥ &k 80% 1 2,
BV R A3 M FR B 1.2 .3 ¥R, BFIK 90 min, SR HIK
Bk N2 g LT S RAF SRk s 7
1.23.2 IEASIEG eI T 22 DIPA R KL gl
SR ELAY, SR 2 W5 R Bk, e LR BE (A) |
BHE G (B) (2 HRES[E] (C) (2 HR B (D) % 52 K
LR Ly (3Y) MIEAS Tk ATk 86, LA S a2
FLL R R W& 5o B 8RR BT 245 6 VP, LAY
HARBIY N 50% , 55V (X) = (A 0BT &
B/ AZSBRBRITEERKME) x100 x50% + (L15K
T ERALERT SRR IME) x100 x50% , Hor &
i KAEFEHE 9 PR BT 25 BB Fh 2544 BT 458E 5
g A B R e AT 5 R R R ME, DLEE A T4
MPEA RS, 43 L O 434k 5 Ee A9 (Y 245 44, i L 2R K

Vol.40,No.16,2019

1.2.4.2  EHFFIKAEIAGIE  RIKE 25 30 min )&,
B FEALZEH 10 H /N, B/ BB AR BB 5 Ae7 5% 4
ERYEE BT UK N . AKIRASA T 30 em, KR (25
£1.0) °C s/l E WK IT i 2= AL TR I A, B/
B £ B itk A ) 20
1.2.4.3 /N RUILTE PRZR A FLIR KO A RSP 9 I

RG24 30 min Ji5, B A REYLIEE 10 H/NR,
7E 30 COK ARG FIK 90 min, K HE 60 min J5 HRBR
HifiL 24y 0.5 mlL, JIiE 514k 56 , 56 B, I 80 Al 28
oS WO LY L 25 B GR) 6 UE B A5 247 LV PR 3R A
271 B S A PG 2
1.3 HiREsbE

K] SPSS 16.0 A X A7 K Ps HEA T Ak BE, I

HAFEME = ARAEZE (x = 5) Fox, ZAH ] HLEBCR HTT
22900, LA p <0.05 /9 g k22 57, p <0.01 1tk
BEMEZESR

e (6 1) BEVE A PR IEAT 11 0 BEEENE
R EGRRHEA TR 21 BRERIWER

Table 1  Factors and levels used in orthogonal experiment A X N2 2 FNZL S K0T & B I 52 i)
% jﬂ;iii;o Fﬁ'ﬁ;ﬁjlﬁﬂ??ﬁg%i}JH,/\%;EL@ﬁE‘Jﬁi
- e s ORI Y ZS 11, 439>~ 20.01 .65.73 [67.98 Fi1 69.21 mg/g,
TV MG BRI R DA mai e 70% i A B ZE 2B
m o m 1 FAF I Jik 5 2, WV g 80% I 1k B 4, B
i Lo 00 , 0.01981 mye/c, Lo 2, BEWE o 90% W 5. AL,

3 80 1:10 120 3 POy 80%

1.2.4 o s7 DIREIEHY
1.24.1 shPirddl 54525 LR =ERE (23 £2) C,
12 h BRAIER, A IR EEK, ENIERSE 7 d. BE

BHA HE X A S 8B AT 5 R & 2 i I
K 1B, AZ BT Mas R & ettty
1: 10 g/mL BF e 7Er, 43928 67.98 F10.01981 mg/g, i
PEREIE L 1210 g/mL,

HLAF IS X BRZH , RR &y P ARGR) /26 (3.75 .1.25 HEHHTRLGE A S A LT S5 R A B RS2 I U,
0.625 g/kg) ,F32H 20 H, =5 (X BEZH /N B4R T R4 1C, AS BIPRS00 10 & B S I A
A A HER K, £ 4H /N ERE B 30 do 120 min B3R E)E A, 435128 70.69 F10.02136 mg/ g, ik
A -0.0220 801 -0.0220

801 —— — b } =

—_ CE) =

F ¥ r0.0165 & £ ¢ ] 1 L0.0165 2

£ 60+ AT =

: £ -

b L0.0110 < '
ﬁr 404 #E ‘Eﬁ 404 -0.0110.33
op o K ‘

,> - AS LR % 9 o L%
2204 1 il EAEEF F0.0055 = ﬁ - AZREERE | j@\
Z - e 201 p——* A IRREER '

0 0.0000 . : . .
60 65 70 75 80 85 90 1:6 118 1:10 1:12
LTFHRIE(%) BB LE(g/mL)
C
_ 80- e

5 %0 ,/‘ 5 B AR R )
) —— 1 looies® B —A TR -0.0165 =
E 60- £ £ 60 &
& % / =

. I b 4 L0.0110 42
éj ol 0.0110 = 40- t s
b B AR K o jK
B0 ] —A T REFHEsE F0.0055 T B, ] L 0.0055 I%
« 20 SORH B i g o 20 / o
< < .

0 : . : . —+0.0000 0 : : : 0.0000
20 40 60 80 100 120 1 2 3
FEE T ] (min) FEMUH(IR)
B R RS AS
Fig.1 Results of single factor experimental
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Table 2 Results of orthogonal experimental
fibr
B ac A B C D SEHEE LmRHGE e
(mg/g :2Y) (mg/g 1E24) (71
1 1 1 1 1 37.23 0.001338 24.52
2 1 2 2 2 39.25 0.001635 26.66
3 1 3 3 3 80.02 0.01381 92.28
4 2 1 2 3 86.34 0.004388 61.50
5 2 2 3 1 55.02 0.003156 40.50
6 2 3 1 2 46.42 0.001702 30.69
7 3 1 3 2 94.63 0.004325 65.66
8 3 2 1 3 64.39 0.003939 48.28
9 3 3 2 1 50.02 0.001858 34.21
K, 47.820 50.560 34.497 33.077
K, 44.230 38.480 40.790 41.003
K, 49.383 52.393 66.147 67.353
R 5.153 13.913 31.650 34.276
FEPRHUTE] G 120 min, XFRRZH FU 8, R (p <0.001) (R (p <0.001) AR (p <

PRERBON N2 a1 LD 5 R & 2 i S i
JLE 1D, A 204 %845 (40.14 .56.98 67.98 mg/g) Hi
21 5 R (0.001426 .0.004196 .0.02081 me/g) [ &5 &
I 25 i SR B8 P G T T A T 0, &% 5 5 i B U
] FITHE B, T A Ak 5 14 i i B B, i o6 55 4 B
WHCHR 3 Ko
22 EXREMERINIEZ

A S5 AT 3 W, A AR 1217
U227 FHEHBEAS A BT MO RT SR, 45
RULFE 2 M 3, MR 2 L6 0T 5 B4 AT 45 1 vl
oI PSS O NE - F =N S S E4 16 =5 N s pre e s b = A 1) 1]
JPH A <B<C <D, Rl Z BN < B H < F2HET [A]
< PRBURELC, S BRI T 258 AB,C,D,, HHE 3 7
ZEATAIT Al ST 0, £ BORSE [a) R 3R B B S e
FFRILL R R AT & 1 HoAT B3 R W, 2 B B Rkl
He OGS R . AR PR IE S 56 45 SR 4 i, T S 3R
WT A NOEEHRE 80% , BH& . 1: 10 g/mL, $2& B
At [E]120 min, $EHCREL 3 R, 3 IRE HE I8, 45 %
NS 0 B A (93.96 £4.03) mg/g, 4T 5
RAF B 4 & 57 (0.01263 £0.00015) me/g, It
B 25 & P4 A 95.38 43, Ul APk AU E T 2R AR
HE

*3 TR
Table 3 Results of variance analysis
TiZERIR mZEFIT A A F wEE
A 41.889 2 1.000 p>0.05
B 342.868 2 8.185 p >0.05
C 1684.289 2 40.208 p <0.05
D 1932.044 2 46.123 p <0.05
TRz 41.89 2

iJ‘I-:Fo.05(232) =19,

2.3 RR 3t/NERiffik 7798 B 18] B9 2201
F2E 4 AR, LR 2 30 d 5, A R 5 25 1

184 20194 51641

0.01) 1) 2 /IN Bl B g 38 i ik s 1) 349 S 385 9 < | 445 O
FW], REFI A RR 0] $E K /)N B 5 i vk g 98 i
] , s /)N Bz 3t 7 .

24 RRI/MNEMBERZR.ILBRFERKEN
A

AU 24 30 min J5 , XF 45 2H /)N BT PR 25 . 1
FLIR K AT IEUK S BEAT RSN (32 4) , 45 R moR, 528
FIXF REZ H A, 85 (p < 0.001) (R (p <0.05) FIMIK (p <
0.05 ) 7] £k 2H /)N BRI 75 R 22 RUK 440 S8 3 A1 . 1L R
FER TR U S P, K ) Z6E B
MU AS REIE 32 43 A 4 AL 7 ok 2 43t J 6% 114 B Hek A,
TR AT AR IR RO T T 43 A A sk £ i, it 4 ik
PR, PR 2 AU S B B T, ML RHZ B B 47 1 38
MERE ST FRE . WEIT S, RR BEOE RS I 1k S /)
BLIMIL V75 PR 25 8000 7 1, PR MU PR 22 AL & | S, A
TSR AL 7 .

% 4 T, /N SR VKOS, 45 2 o IR e
B, (p <0.001) Fir (p < 0.05) 51 5 20 /) B B I
IR 5 2 T . R R S AL Py R B R U ) T i
B, GegHL LIz 3 T 09 fE R, T K i a) 2
1B B B K SE , 28 A e 557, Szt 2 W1, RR fig
A3 2800k A3 2 | g AR B 9 38 R L 8 A P9 B
) 5 R D ) 3 ek, DT B KM A P B ), B </
Fl 7 T i Uk 7 3B I ], SIE ZB9% 55 9 77 2

RR AE W] 5 A/ )N BRUIL 375 o LR & ik, b s 74
H2H (p <0.001) FIrhFIHR2H (p <0.05) FLER K V- 545
PR HRZH P BT 3 PE 25 5o Y ML P9 S AL 15 AH
XF AR RS B EAEE n , 1f 37 P PL IR 25 A8 i 4
22, IS 1R AL P WA 40 25503 T B S R g oy
BRI ML PO LI o b 15 0% 95 B 3 S IE AR DG . I 52 4%
JZRW], RR BB 8 032 305 L% o FLIR K, 08 %
HLAAC I =9 i HE R, s LR B AT, A Rl F AL
XS HTIE BhVEIE 55 .
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Fe 4 RR XS/ E DK 70 98 I T) | I3 PR 3R L ML AR BT SR K ST 1 52 i

Table 4 Effects of RR on weight loading swimming, serum urea nitrogen, lactic acid and hepatic glycogen in mice

21 51 Uik et 1] (s ) IM3% PR ZE A (mmol/L) M FLER (mmol /L) JHBE R (mmol /1)
s popistEl 156 +33.95 14.33 £2.79 6.57 £0.70 8.63 £1.03
[=El ke 493.75 £149.78 *** 8.73 +0.65** 4.52 +0.48 *** 12.16 £1.38***
SEbnlfre] 427.63 +148.17 *** 11.74 £1.50" 5.59 +0.99 10.34 £0.97 "
5 259.33 +64.26 " 12.49 +0.86 " 6.34 +1.34 8.94 +0.89

W 5 EANTBA LA, «++ p<0.001, *%p<0.01, * p<0.05,

3 it

RR B R LS8 WUk BE 80% , KL
b6 1: 10 g/mL, 32 HEFE] 120 min, $2HOR % 3 IR, TE
MEARERR T 254, ME T RR h AS 881
PR (93.96 +4.03) mg/g, LT 5 REFSEH &>
(0.01263 +0.00015) mg/g., Hid B IEXT RR 19
YUz o W HEUEAT T 28, 45 SRR A0 RR GBS i 35 4t K&
/INER v i DK S 8] L 3G 0 0y v iz 2 ok #R v R I Y
fii 25 BEAR LY IR 2B A A FLER K (p <0.001 1% p <
0.05) , L PA T LR AR S AT HE 5 /N B i=
EEST B BB S AE . ASHESR o IF k& A B
AL o7 (R B S B AL T LAk e S

S 3k
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