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Simultaneous Determination of 5 Chemical Components in 3 Kinds of Rhodiola rosea by HP,
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ABSTRACT OBJECTIVE: To establish a method for simulta; ct on of gallic acid, salidroside, tyrosol, caffeic acid
and p-coumaric acid in Rhodiola crenulata, R. kirileaii gd‘ tigiata, and to compare the content difference of 5 chemical

components in 3 kinds of R. rosea. THO} Sﬂ thod was adopted. The separation was performed on WondaSil C;s column
with mobile phase consisted of Ti phosphoric acid solution (gradient elution) at the flow rate of 1.0 mL/min. The
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detection wavelength was set at 275 nm, and the column temperature was 25 °C. Sample size was 10 pL. GraphPad Prism 5.0
software was used for single factor variance analysis and Tukey’s multiple comparison of content determination results. RESULTS:
The linear ranges of gallic acid, salidroside, tyrosol, caffeic acid and p-coumaric acid were 0.020 48-0.614 4 pg(»=0.999 7),
0.118-3.54 pug(r=0.999 5), 0.010 84-0.325 2 pug(r=0.999 7), 0.008 48-0.254 4 pg(r=0.999 5) and 0.004 1-0.123 pg(r=
0.999 5) , respectively. RSDs of precision, stability and reproducibility tests were all lower than 2% . The recoveries were
99.62% -104.92% (RSD=1.68% , n=9) , 96.55% -100.69% (RSD=1.67% , n=9) , 98.91% -103.39% (RSD=1.48% , n=9) ,
100.93% -104.98% (RSD=1.37% , n=9) , 97.71% -103.89% (RSD=1.99% , n=9) , respectively. The contents of gallic acid,
salidroside, tyrosol and caffeic acid in R. crenulata were higher than R. fastigiata; the contents of salidroside and caffeic acid in R.
crenulata were significantly higher than R. kirilowii, with statistical significance (P<<0.05, P<<0.01 or P<<0.001). CONCLUSIONS:
The method is simple, feasible and accurate, and can be used for simultaneous determination of gallic acid, salidroside, tyrosol,
caffeic acid and p-coumaric acid in R. crenulata, R. kirilowii and R. fastigiata. There was great difference in the contents of chemical
components in 3 kinds of common R. rosea, the content of salidroside is the highest in R. crenulata.

KEYWORDS HPLC; Single factor variance analysis; Tukey’s multiple comparison; Rhodiola rosea; Gallic acid; Salidroside;
Tyrosol; Caffeic acid; p-coumaric acid; Content

ZL5 R MR I PR R 2584, U 3T (i = i), i R R (G Al AR 4 o Ml K AR Atk

ﬁlﬁ*f’ﬁjﬂ“?%’ﬂ?ﬁ"o<<aﬁfi‘fizf-‘$>>[z]qjiﬂﬁ:“jﬂ‘ﬂ%él%
RAGIRIR TS TG A VR ko o " A SRR 4050 R AL
AP PR BRSO, A ROE R
SRR LR R KBTI IS, T4
K BEE L5 R T RO, 13 I 2 & ah
RIS . 05K P TS A s HA AL A
T ELRRT Bl B S A 270,
2015 AF R rp [ 2 ) (—30) I E RAELL SR
[Rhodiola crenulata (Hk. f. et Thoms.) H. Ohba] Ay % Jii
ZbF, 2014 4 R Y 1] 48 96024 B4 s o ) e e Tk

1.3 Zh#f

KACLL SR BRI 2L 50 R K MELL S R 25 M AR i 45
1641t , Y5 FH AT L B AR S Hb SR AR TS, AR R R 2R
Sk WS B 3 A SR B S R B AR ) R AL 5%
K[R. crenulata (Hk. f. et Thoms.) H. Ohba] fM41 50K
[R. kirilowii (Regel) Maxim], K #f £ 5 K
(Hk. f. et Thoms.) S. H. Fu] R 5 R 25
R,

[R. fastigiata

”Eﬂmﬁ
e 5E:,

edigindl materials

RAHL
Pa I BT /N4 2L B
PO B3I /N LA

21 5¢ K [R. kirilowii (Regel) Maxim], Ifij K #fi 21 5t K [R.
fastigiata (Hk. f. et Thoms.) S. H. Fu]%]“éli)‘?}i)?ﬁﬁﬁ*ﬁ%ﬁ

2015£}‘—9F] 20H

1 7
$m,altt3%213%#5*/1“?@”%%?%4%}% %\ SIRK 201S4E9 A 19H AR
Ji EL AT 5 KRR S s 2 B AL R AR s4 jjgizg%ae zomisgla mjl:ggiﬂﬂmi
W N, I $5 FLFA 201S4ETHINH I A T
*&{‘Q*E?”H(ZE(EIPQLCE)@&THH S KEARE I648H2H WA HEMFRE
LSt E AR P RSN ST KEUEE 01648240 WIEHEMEER
LY S 90 E TS A ST TS, S8 KRR 201647H3IH MIAHEON LR
LKy 9 RAELTER 201648 H23 H  DUJIA BN E T H
1 # SI0 RIEZIER 20164E8ASH  FHBATEMARL
SII KFBLTSLK 20154E9 7129 H WU HIAXMZ AT TATIAE
1.1 (X SI2 FAPLLER 20154E101H PR E%Jﬁﬁm%
LC-2030EEHPLC{S(,@,?E‘H%/:$%\E$%\{EEE S13 KIELAFR 20164E8 25 H Pk Fip XA i &
. sz]#ﬁ%g;;%%[\ Tﬂ; ISkl S14 KAELLEK 201648128 H Ea&iﬁiﬁmﬁﬂhfﬁ;ﬁﬁ%
JU HEm AR i EN JeIr i SIS KRR 201648 A2 H  AFAM M ERK AL
PCHAR R EF]) s SB-5200D AU P IEVEIL (T IO sl6 RAELSR 201648 220 Api& Ml BoM At A LIS B 11y
=Y 5-W 7 & 2 5 0 SI7 MERFLCER 201SAE9H2UH PRI NG SLEERIL
SRR AR ) 5 T\DZ WS ﬂ&fj“% [“/WJL‘ SIS MMLLEE 20154591200  PUIERIHMAAG EARER T
IS OMULER A BR A F)) s BSAIZAS BUHL T3 TR 19 gnbar ik 20064670170 PUJISBTHUN N BB ply
S [FEZ AR (AL A BRA 7] 20 BHRE 201SETTISH IR Y)Y
12 S21 BEnLrER 20164E8 23 H MBI R &
. . S22 BEMHZIERR 20154E9 H 14 H DU BTN TR RE B
B TR 4 BE 5 (L5 2 110831-201204, 4l i . > $23 MR 201548104250 PUIAHION TR
989% ) LT 5 AT X HE 5 (HE2 . 110818-201206, 4fi i, > 24 BHLEE 201647310 WA HEOH U
PR $25  ARMATER 20154E7AINH DI HAONE R R
98%)ﬁjm’jﬁq3|£|@’nnf Dﬂ*ﬁﬂfﬁj‘bﬁ)ﬁsﬁkg%jd—ﬂ IZIIIEI(?[:[: 26 Z%ﬂ’réT%i 2016$8ﬂ2H IEIJlléﬂ}’)( llﬁéi&%
5 . MUST-15080501, 4li i : >98% ) X &F SRR XT B AL 27 Mbark 201648 24 DI HAON R R
2 MUST-15091503, 4 ~989, )1 H S28  BERFLIEER 20164E8 H26 0 MUNAHAMAEL
G P W n”) ERARE OO ik oeeAnE il
Fr A U RHEAT IR ) s O MERR XS B ORGSR G0 pmbariir 201658 200 EA ERM LT
A BRA ], #HES:0211-0020, 2635 . >98% ) ; 2, S31 RMLTER 20164ESH22H  ZRA MM AR

- 2516 +  China Pharmacy 2018 Vol. 29 No. 18 WPIEZG 2018 4R 29 4555 181



&gkl
Continued tab 1

%' A KA IR KA A

$32 eMLIER 20164E8 H3H Ml HEM A

$33  KHEZLER 201549 H21H DA BTN /NG B ELRR L
S34  KHELIER 20154E9 200 DUAE IS /NG BRI 1

S35 KT sR
$36 KT sK
S37  KifizIER
$38 KHiLrER
$39 KT sR
S40 KT ER
sS4l KHELIER
S42 Kz sR
s43 R sR
s44 KT RR
s45 Kzt

S46  KHiLIER
S47  KHiLTER
S48 KL sR

2 FiEEHER
2.1 BEXHERFEAN

34 . WondaSil Cis(250 mmx4.6 mm,5 pm) ; sl
A N (A)-0.3% W TR YA R (B) , B FE VI (0~10 min,
7% A;10~20 min,7% A—14% A;20~30 min, 14% A—
15% A; 30~50 min, 15% A—20% A) ; K I % K . 275
nm; AR 25 °C 5k : 1.0 mL/min; #EFERE: 10 pl. 7E%
SRR T 25 e 2 (8]0 B JE R F 1.5, BB A AL
umﬁ?ﬁam THRAMIETF 4 000, o3 UL 1,

100

201648 A 1H
20154E9 H 14 H
20154E7H10H

El 1145 BTN AR B
7
L
20154 7H11H U
i
i
L

114 Bf3U R B £

A H BN B E £

4 HABUME 2

A BN &2

A H AU SR B

A H BT S

201648 H23 H DU B AT B

201648 ASH  HiFEFEMILLE
2015410 A 1 H PO A IR KM Hibkce B @il
201648 H24 H - VUi AR XM Hibh Bl
201648 H 28 H - PUH A IR X AR i 7 328 B2 L
201648 H22 H 2o 4 i RN flid B
20164E8 F1 22 H g 4 it RN Fpts L4 B

201648 F 26 H
201648 H 24 H
201648 H 1 H

\_\_\_\_\_\_\_\_

75

U,mV

0 5’ 1'0 1:’) 2'0 2‘5 3;) 3‘5 4(‘)
£, min
B
e LI TR 5 2. 4T 5 R TT 5 3. I s A WIERR 5 5% 5 2 12

Note: 1. gallic acid; 2. salidroside; 3. tyrosol; 4. caffeic acid; 5.

p-coumaric acid
Bl SaikEEEE
Fig1 HPLC chromatograms

2.2 BikEIH&E

2.2.1 IRAXIEEW o RIPRBE TR VALK
T T IR X A SRS BT A o, R AROE L B
T 10 mL S, 0o R VS A ai) s s B vk 2 23]
70.512.1.180.,0.542,0.848 ,0.205 mg/mL AY F— X FE i
WA W o 3 A 2 W b 3R 4 B — X B I 28 W 2.5
1.0.5.1 mL, & F[fl— 50 mL )i, i B 25, 425,

HEZED; 2018455 29 4 181

PRWE TR LLECRTT R EE IIIMERR 07 8 o vk
435 4 20.48 118 ,10.84 ,8.48 . 4.1 pg/mL ARG X iR
VAR
2.2.2 HEAAR B RA0R 29 0.5 g A AR
E, BT HIERIEH KA 70% CEEE W 50 mL,
FR o i, B (3. 200 W, #31% « 40 kHz) &b 3 30
min, B, FRRFRE TR, F 70 % B TR F 0 25 Y
i, $E4), L4 000 r/min 250> 10 min, B F 5 W, BIAS
PER A

A3 BRGSO ER 2.2, 17 5 R TRA X B AR R 1.5.,10
15 20.,25.,30 pL, #%“2.17 T (3% 2 A HERE % | 0 5k

L DL TR B o0 A A B (o, g ) SR AR R D6 [T

(y)ﬁé}MJT# T L R AR A R D
#2,
*2 EEAARELMEER

Tab 2 Regression equations and linear ranges

e el r LA ng

REFR $=3 000 000x+13 022 09997 0.020 48~0.614 4

ARKAF y=291292x+9 816.7 0999 5 0.118~3.54

ik $=549 554v—3 250.1 0.999 7 0.010 84~0.3252

RS y=2000 000x+7 373.3 0.999 5 0.008 48~

METR y=4000000x—10 321 0.999 5 0:004 {l

2.4 WEERR S:&
MR 22,178 \/i RTIOE B, .1

WUH i A ICSRIET AR . 45211

IR R NN HJJMI% X Ay PR U T AR Y

A2 0.96% .0.44% .1.23% .0.72% .0.81% (n=
0), WA G 25 BE AT
25 EEHLE

Be2.2.27 00 F AR AR (e Sl L /0 T
TR E 0.2.4.6.8.10.12.24 h iH<2.17 3 | (6% 4%
PRI I SRIETRIRR . S5 B IR L1 5eK AT (B
Fist b M R | X A R U 1T R RSD 430l o 1.83%
1.78% . 1.89% .1.91% .1.63% (n=8) , 7 B iz /it 45 W
TR TS 24 h N EEAFEE .
2.6 EEHILE

PRI MRS (40 5 S A2 0.5 g, Hk 6 1)y,
Fi2.2. 27 WUR il g Hb it v L PR 2. 1”Iﬁ?éma
SAF AR E e SR RO T AR . SR,
B2 LL5RTT RS MMERR X SRR & i oy
2R 1.393.11.313,1.043 ,1.194,0.347 mg/g, RSD 431
1.53% .1.61% .1.73% .1.76% .1.95% (n="6) , & WA )y
REEVE R
2.7 InFEE KT

WM ENAMAES (95 : S A 29 0.25 g, 4t
943, A3 A “2.2. 17 T B — X BE S I A8 VR 45 1 1, 2
“2.2.27 IR Jy kil A U SV, PR 2. 1T g Ak
PR SE | J0 S TR FEINAE EICR , 45 102 3

China Pharmacy 2018 Vol. 29 No. 18 < 2517 -
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Tab 3 Results of recovery tests(n=9)
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Tab 4 Results of content determination of samples
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