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Bioactivities of different solvents extracts from the ethanol

extract of Rhodiola rosea
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Abstract; The ethanol extract was obtained from the powder of
Rhodiola rosea with ethanol recycling in Soxhlet extractor, and
was dissolved in water to disperse system after recovering the
ethanol, then respectively extracted with cyclohexane, chloro-
form, ethyl acetate and butanol to get different solvent extracts.

These different solvent extracts were determined total phenols
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and flavonoids content by a spectrophotometer, in the same time,
their anti-oxidation activities were tested by DPPH « method,
Fenton reaction method and prussian blue method with using Ve
as a reference substance, and their antibacterial activities were e-
valuated by wusing minimum inhibitory concentration and
minimum bactericidal concentration. The results showed that the
highest content of total phenols and {lavonoids were in ethyl ace-
tate extract, its content was (469,32 + 1.15), (338.57 +
0.92) mg/g extract, these different solvent extracts and the a-
queous extract had obvious action to scavenge effect for DPPH -
and + OH, showed a strong total reduction capacity, its ethyl ac-
etate extract and butanol extract exhibited relatively good anti-
oxidation activities, the content of total phenols and flavonoids
related to the antioxidant activity (P<C0.05), the MBC values of
these extracts between 0.28 ~ 16.94 mg/mL showed inhibitory
activities against the nine bacteria strains, inhibited the growth of
testing bacteria and sterilized them especially against Staphylo-
coccus aureus , its chloroform extract and ethyl acetate extract
were very obvious to antibacterial effect. These different solvent
extracts and the aqueous extract of the ethanol extracts from
Rhodiola rosea showed certain antioxidant activities and antibac-
terial activities, they had potential applications.
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4 WO O 4 OBk C Staphylococcus
ATCC25925) . I & ¥ I'1 IR I (Salmonella enteritidis
50040) . K W FT 8 ( Escherichia coli ATCC25922) fili 4 5%
BRI (Streptococcus pneumoniae ATCC49619) \ filfi % 76 55
1A S i ¥k (Klebsiella pneumoniae ATCC 10031) 44 38 ¥b
I TG B (Salmonella typhi CMCC50071) , B A5 %€ ¥ 11
500130, & /b ZF M E
(Bacillus pumilus ATCC7061) . [ 4 #k B (Candida
albicans ATCC10231) . " [E £ i 25 b A6 2 W 98 B¢ 5

LRI A T i = 98.8%, i E & & 24 i K
WHIERE 5
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NEIR
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1.2.1 BOMLL R RERMM S a5 AR B4 R R
60.0 g FUB AU AL 47 3 b B2 6 L i JE 7K 2 e 2 0 g 4
P13, ]I B o SRR 1/2 9 28880 “C/KIE 1
W EMZE P BRI A (AR 24 h), Bk 2 EE,
BEW OB R R OBERRY . EERII0 R, &
IR RV TR EEE,

1.2.2 R[S ZEBUC ROK A il 4 B BORL R R
CBEARIIIAE m zpny * Ve = 15100 (g/ml) 73T
KBRS B B AL Ve ¢ Ve = 9+ 1 G
TR 3 W, G I WO G 28 TR M O e . BB O
PEAEW . 3 Viaw * Viaswsn = 9 0 LIKIRJT A
D5 ZRROHEEET MER BINEGERY LR THE
O FIIE T BEAS O . KR FH i % 7% R AN Z8 T 19 B K A
Y. BHTHRERE.

FEEARAE 3 KA I 45 M NI ZE L ALK AW, % B
#wH.
1.2.3 R A1 BN A 2 i
(1) B 2 MOCHR019 ], Dhar st R w4 B
CBERUF . 3 0 B A B ALK AR 4% 200.00 mg [
LR ERT 54 100 mL M EC K 2.0 mg/mL
W

(2) BHE & S O], KU T /T, 2
(ISRl
2.4 fRSMHUA AT MR BRI E R
1.5 mmol/L 48 — R IE L BEVE T 1.5 mmol/ L 7 B2 W2k 7K
W .0.1 mmol/mL Y 1, 1-Z R H-2- = il R 2 B
VBN DPPH % W K & 43 0 0. 0200 3 40k &% W .
pH 7.4 FEJR ¥ B 150 mmol/L PBS %% uh & W : Fr L
3.121 g B A KA R A T 100 mL & &,
14.328 g BEMR 2l 4M € &5 T 200 mL 25 J v, 43 ) W i
38.0 mL BIR — A HMVE W A 162.0 mL MR S A W T
300 mL A ER P EE .

(1) ¥ Bk DPPH « 877 AR 95 k(20 ] &kt - 94
it 0.2,0.4,0.6,0.8,1.0,1.2 mg/ml Z 3] i & ¥ 5 i) £ 5L
W ORARY L HE AR B C UK BV W PR D R . B
36 32 10 mL B4 B0 1 mL A [ J5 42 vk 32 00 00 L 4
FMA 2 mL DPPH ¥, oK B E FIR S B ER
JCE 30 min; LK 2N a B, LTEK 2 A DPPH
VWA A B HE 517 nm R E OB A, EEWES K.
A (D15 DPPH « HER &,
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C1—(A, —A)
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(2) ¥W5FE « OH fig Jy - AR 48 SCk [13 ], & s n T« B
8% 10 mL H 4, M A 3.0 mL PBS ¥ & 1.0 mL
A~ E ARV IR S) . TR 2.0 mL B W4 VA TR 5T
4 BIWZE 0.1,0.2,0.3,0.4,0.5,0.6 mL iy 2.0 mg/mL ¥
CbE B K SR RINMA G5 A 1~6 S R
MRV 5 55 2 245 b Ry 0 40 4 R A 845 A L S T 3 e AR
B ER L Hok 1~6 545 M4 8 H BRI 1 mL i &
AW R E AN LS. 8 LB AR E
ZIEEREST B AR R4 N 37 °CF R 50 min JiF BUH
BEEWRE 510 nm FMEWAEE A, EEZME3 K.
FRE A B G BR Sl A B L IR T B 4K B
Yy KPR R C BRI EYE R, %
KO - OH R,

A, —A,
A, —A,

_r

H— « OH #HR%E. %;

ARG EWOLEE

Ay 53403 8 WO B 5

A —— I o B

(3) I JFRE Iy ARHE SCHR 18] B dlcn ™ - T B 4t
A4 1.0,2.0,3.0,4.0,5.0,6.0 mg/mL A [F ¥ BE 5 It
W. f£6 3 10 mL 8.0 % F il A 3.0 mL PBS % # .
1.5 mL 0.01 g/mL ZFAL B E BB S )5 AR YN 2 mL R
T e B3 A 303 #5750 C KA T R 20 min, W HI 2
FIR LTS AIMA 1 mL KA 2.5 mL (R4 8k 1026 =&
ZERVER L BA G, 166 L hE& A 3 mL B
W .2 mL 0.1 g/mL EALBIE WL S ImL K, 35 5) 8
10 min, 7€ 700 nm & % B, A& 3 k. TR,
SRS AR . LR L ER ALY L IE T B ALY K
M FdEA: % C BRI LAY .

1.2.5 YA KA Y0 b s AR Sk (20—
21 ¥ 2B FK A 53 S T 5 & 43 8k 526 Tween-
80 Y A7 H L B 20.00 mg/mL Ay 6 Fh P30 W Sl it —
A0 B 0 M A /N 410 T M R (ML) S TG % o ke 00 3K £
AN R BE(MBO)

1.3 HELE

W EE 3 WA RUFHE T hiE iR 2 RR8 M
KAk 43 B L SPSS #4422 | il OriginLab Origin V8.0
Ak

H=

X100% , (2)
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2.1 RNEBRFZERYHRINE

WL T PR A IR ¥ 50 2 B LA 3 M 22 7 (P<<
0.05), i Z TR ZBRZE B Y e ST 0 2 15, 3 2 8
P FK AR SRR A 2. B AL 5 R SR LY
TR CBRFEIY) | IE T BEFE WO A0 AR FE IO o R
B E I 87.34%,
2.2 ERYMAKEYFEBNIEMESE

Hi 3% 2 W] 1, O [ 70 25 B0 R K AR e X
MBEN, B _EESERY TSR ATERELEER
(P<C0.05) , Horp TR £ i 2 Ty v i 13 1 A6 98 ) 2 S e
LA R (469,32 4 1.15), (338,57 £ 0.92) mg/g #E
By .
2.3 ERYMKEMDHRELELE
2.3.1 5Bk DPPH - p9REJ) &l 1 W0, A )i 79 25 B
WA CX%F DPPH « WEREH I ERE UL R Y
JB i B R 0.02~0.12 mg/mL B . Bifi & A8 ) 5 Gk BE 11
HEI0 35 6% e Al AR Rz b 0 L T 4 2R 2% C i R DPPH - [958
JIAART B . AN [FVA T A EU X DPPH « A W I i 37 BR AR
F . 530k 22 400 21 50 R B A 54 i R s Hi S Ak
PEFAA REARLPE . A [ v BE T AN [R]85 790 25 30 K AH g %k
DPPH - JEBRAE S KN R R S ERZEBUY > 1IE T BEFE I
W= E A W) > 35 O e FE B > KA .

£ 1 HBASRZEBRERYNTEBFZERYARIE
Table 1 Extraction rates of the ethanol extract from

Rhodiola rosea and its different solvent ex-

tracts g/100 g
LRI 8.9040.13* | ZRM ZBEFE MY 3.4340.09°
HO BB 0.54£0.08 || IETEEAERY  2.60+0.16"
AN L.74£0.11° || AKAHY 0.5840.15¢

T FREARR RN 2 57 % (P<<0.05) .

R2 ARABFERYMAKEDFERRLAERSE'
Table 2 The total phenols and flavonoids content of dif-
ferent solvent extracts and the aqueous extract
mg/g
3187 ey L 7 il
WO bR 23.56+1.13¢ 11.08+0.56°
AR Y 138.2240.89¢ 56.944-0.77¢
LR L TERAETLY) 469.32+1.15" 338.5740.92°
1E T REAEIR Y 378.46+1.06" 268.71+0.85"
KA 237.3940.97" 135.67+1.04¢

T PR R 257 B (P<0.05),
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DPPH + scavenging activities of different sol-
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MY E B - OH WY 88 1 76 22 5 4 W) o & ok B %
« OH #FRAE ) K/ IE T BEHE Y > 2 18 2 1k % 1K
W= G0 A B R K R B > B0 s AR O 5 ek (18]
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e HEEC e FOAEY
——EIRERY - IR IRA U
70— 1E T BEACHUY) —— KA
X 60r
£ 501
<z
# %D 30
z
£ 20F
10+
0 L L L L L L 1
002 0.04 006 0.08 010 0.12

Mass—volume concentration/(mg * mL™)
R A kA e+ OH 8 2 R
Effect of scavenging hydroxyl radical of different

B 2
Figure 2

solvent extracts and the aqueous extract
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2.3.4 MRS A S A AE M0 Gk
Spearman 43 H7 A~ [6] ¥ 51 2 B4 F1 7K A 97 19 0 4 Ak 35 2
i B DPPH » 3§ « OH B 5 BE 1) 5 H % M 4 (i
iy 01 T D) 9 e 22 [ A AR DG M B SRk 3 iR . W
& 3 ATAN L UL T 0 R B A IR A AR
A S (P<C0.05) s LAk, P S04k T 1 22 ) 3% B H 5 A
SR U B T SR A T R T O 5 T R A
2 V) A 2 B A S
2.4 ZFEERYMAKEPHREIR

E R IS IO N i Bl e DS @ 1 K 7 DS R W 7
PR R EAVE . M MIC Bk F . % 9 Fh 41 & 40 11
i 98 55 0 S 05 2 BUH) > 2R IR A BUH) > 1E T WEAE L
Y>3 C BRI > K AW A2 9 B Al B P AT 4 B A
BRI 22 10 171 1K B 349 7 J0 5 0 0 A L 0 A IR
YR 2 TR 2T ZE I 1) 40 v 7% O P S SRR 19 T i 485 2R
— 3. M MBC {ERF AN [R5 77 28 B ALK AR 2 % 18 56
AR A AN ] 2 B A K3 AR D X 4 o 66 3 4 BR A AT
TCC25925 #k K IG/EHEH R .

=4 RC e IR B ZE LY
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Figure 3

extracts and the aqueous extract

£3 FEHERIPESESEWEEMN Spearman HEXRE
Table 3 The Spearman correlation coefficient of active components content and antioxidant activity
LD M e R HEE S Wk DPPH - R - OH JEJEAET)
B 1.000 0.923* 0.965* * 0.973* * 0.951* *
WE R = 1.000 0.958 " * 0.986 " * 0.982* *
W % DPPH 1.000 0.914* 0.939* *
iHBk -+ OH 1.000 0.966 " *
W IR RE S 1.000
T SRR B (P<C0.05), » » FoR ARG 35 (P<C0.01) ,
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F 4 AEAF B F K 48 4 3918 36 Bk B9 MIC {40 MBC &
Table 4 MIC and MBC of different solvent extracts and the aqueous extract mg/mL

- O bR A FERY) LRROERFERY) ETEFERY) IKAHH)

M MIC MBC MIC MBC MIC MBC MIC MBC MIC MBC
SO ERRE ATTCC25925 2.38 3.76 0.14 0.28 0.26 0.48 0.30 0.52 5.10 6.34
W R TTRFE 50040 4.16 6.18 0.22 0.50 0.96 1.72 1.14 2.16 6.22 7.60
KIHHFE ATCC25922 4.98 6.66 1.14 2.06 1.88 3.34 2.02 3.90 6.46 8.12
fiti 58 55 BR B ATCC 49619 5.32 7.78 2.22 4.30 5.32 7.70 5.64 8.22 7.20 9.84
i w B A K E ATCC 10031 6.70 9.14 3.78 6.16 5.16 8.08 6.30 9.14 7.84 11.08
GiZEW TR E CMCC 50071 7.38 10.06 4.10 7.08 4.48 7.56 6.38 9.98 9.28 12.10
L ZE VT 50013 8.42 11.88 6.16 8.74 6.52 8.98 7.40 9.76 10.50 13.14
/N EEATFE ATCC 7061 9.96 12.36 7.72 9.38 7.90 10.12 8.94 10.60 11.32 14.02
o sk # ATCC10231 11.24 14.90 8.96 11.54 9.20 12.06 10.12 13.78 14.68 16.94

3 ik

VATEIK T 2 15 300 X BO 3L 41 5% R 2 A7 10 3 12 350
B T KO 43 A 3R C e B . C R C TR IE T
AT . 2 E . LR L B 22 B0 b S B FLE B
IR R 5 LR TR A IO AIE TR A IO B T SR
B O W5 AN [ 3 570 6 B A0 7K AR 9 ) 0 4103 1 5
T VR A48 £ e 2 A DM (P<C0..05) 5 AN [ ¥ ) 25 L4
FKAHPIF 9 Flisk 56 8 Bk 249 A7 400 4 A5 R A0 O3 18 S X
(0 480 BR R I 98 Y0 17D B R A A R B A, S0
AU AN £ R 2R AL U 0 B0 G RO B . KB Y
X B BT 5 IR AR I B A () ¥ 550 A€ RO AN KRR 0 B AT
ARG Gk E AT T 0 A AR LA IO ALK A
I 355 ) 5 ) o 26 24 A i B — RO

5% 3
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