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# ZE: BWY 257 HPLC-DAD [RIRE A A A2 11 PTG i S 2 757, 733k SRH Zorbax SB-Aq Cis il
FE (250 mm X 4.6 mm, 5um); LAFEE (A) -BfR M (B) BCATREIAH, SRS, ARFR R 1.0 mL/min, #:3H 30 C,
SRIERR . MIMERR ., R EER . RBER. AR R I 328 nm, FHER . HEER. BEHR. BB R
FRIRSIE K 284 nm, HEFEE 10 uL. R SRR, WML, REERR. FHEm. HRiEFm. BEER. ARER. FER.
BT SElE R R ESRR 7> BIFE 2.02~64.64 pmol/mL, #=0.999 97; 1.74~55.68 pmol/mL, »=0.999 97; 2.76~88.32 pmol/mL,
r=0.999 97; 0.24~7.68 umol/mL, r=0.996 63; 0.46~14.72 ymol/mL, »=0.999 97; 0.22~7.04 pmol/mL, r=0.998 64; 0.72~23.04
umol/mL, r=0.999 37; 3.74~119.68 pmol/mL, r=0.999 80; 5.1~163.28 umol/mL, »=0.996 18; 0.4~12.8 umol/mL, =0.996 35;
5.22~~167.04 pmol/mL, 7=0.996 98 NG RAFIIZEIEICR; ~FIIIIEEEIILER ) 98.1%~100.5%, RSD 4 0.67%~2.14%. 5t %
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Simultaneous determination of main anti-oxidant constituents in Rosmarinus
officinalis by HPLC-DAD
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Abstract: Objective To establish an HPLC-DAD method for simultaneous determination of main anti-oxidant constituents in leaves and
stem of Rosmarinus officinalis. Methods The separation was performed on an Agilent Zorbax SB-Aq Cis column (250 mm x 4.6 mm, 5
um) , using methanol (A) and potassium dihydrogen phosphate solution (B) (pH 3.0) as the mobile phase at the flow rate of 1.0 mL/min for
a gradient elution. The detection wavelength was set at 328 nm for the detection of chlorogenic acid, caffeic acid, rosmarinic acid, luteolin,
apigenin, and genkwanin, and 284 nm for the detection of paeonol, rosmanol, hesperetin, carnosol, and carnosic acid. Column temperature
was set at 30 °C, and the volume of sample injection was 10 pL. Results The linear range was 2.02—64.64 um/mL for chlorogenic acid,
1.74—55.68 um/mL for caffeic acid, 2.76—88.32 um/mL for rosmarinic acid, 0.24—7.68 um/mL for paeonol, 0.46—14.72 pm/mL for
rosmanol, 0.22—7.04 pm/mL for hesperetin, 0.72—23.04 pm/mL for luteolin, 3.74—119.68 pum/mL for apigenin, 5.1—163.28 um/mL for
carnosol, 0.4—12.8 pm/mL for genkwanin, and 5.22—167.04 pm/mL for carnosic acid. The average recoveries of the 11 constituents were
from 98.1%—100.5%, and the RSD values were 0.67%—2.14%. Conclusion The method is simple and accurate,which can be used for
quality and quantity analysis of the main anti-oxidant constituents in leaves and stem of R. officinalis.
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1) SCHR AR IE
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HHEEEIR . WIHERR . RIEHIR. KBER. AR,
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Agilent1100 = RRAH AR, BFEVIICE. —
W REBIR 2% (G1313A). FEZ MM FEIEAE.
EEHERE RS . Agilent1100 5% TENS; FA2004 Y
HP R a2z —, LR AEs s
PRAF.

Xof I S R R L DIIERR L RE AR KRR EL R
FRER. Sele R FHEm . RIEFD . BT R, K
R R R SRR H iR E AR A
PR w], HPLC 1S &5 HURT 98%. RikF =R
SR 9] R 48 ) 1| BT A AR IR A bR (2015

12 A, JEAEY) K b T RS R K 2 5 /N B
% 8 NIKIER Rosmarinus officinalis L. 251N,
JRRIZ BTG, KR FF, BeE, i 60
B, %M.

HEE A ZRE A tatal, AChmgiK, Bk A
PR FERET, ARG A4l
2 FEEER
2.1 BIEERH

Agilent1100 & R AH A4 s 3% H N Zorbax
SB-Aq Cis 4k (250 mmX4.6 mm, 5 pm); i
A HEE (A - — E8 gk (pH=3.0, B),
BEEEVEL, 0~6 min, 35% A; 6~18 min, 35%~
70% A; 18~21 min, 70% A; 21~21.5 min, 70%~
80% A; 21.5~28.0 min, 80% A; 28~28.5 min,
80%~35% A; ZRJFFE. WNMERR. RIEEFER. AR
TR TR REMTAE R R K 328 nm, FHE
My RiEAEM . BER. REEMAREERIK
MK 284 nm; AAREN 1.0 mL/min; AR
30 C; #HEAEE 10 pL.
22 MTERSIARAEIE

A BEARIOG BT 2R R IR WNHERR « 1Rk H IR
FHEZ Y . RRIEFT . R RBEER. FER.
RERED. seRMRERREE, 25
B iR e T 25 mL 2, B &SRR 80.8
pg/mL . WIHEEZ 69.6 pg/mL. KEFEBE 110.4
pg/mL. PRy 9.6 pg/mL. KiEFW 18.4 ug/mL.
P& 2 8.8 ng/mL KJRHE K 28.8 pg/mL. 38 &R
149.6 pg/mL. RJEBHE W) 204.0 pg/mL. FE4E % 16.0
ug/mL AR R EER 208.8 pg/mL HI7R A X) I 5 i
BV . For Ak EREL 0.25. 0.5. 1.0, 2.0,
4.0~ 8.0 mL fif &R E T 10 mL £+, HHFEE
25, W43 R B R EE IR AR IR, R
R¥F, &H.
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BURIEHNE T ZIR N, et fzEsJr,
S ET 100 CHIEAETHE 3 he Bk
EFEMFIZE AR, i 60 HIf, 2 lkE 2R
5.00 g FEd, FHIEARELLF, NN 50 mL HHEE 4R EL
WA, K IRPEELAS R A 4 he ISR BGE,
AHG, JETH 0.45 um FIRFLIERE E, F R
ERT 50 mL =, RN R
24 ZMXRMER

3 RS B R R B R P VA 0 R TR TR 10 pL
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Table 1 Retention time and regression equations of main constituents

FRERMANERATREIE 1, Bk ILE 1.

&Y R B4 B[] /min Pt it 2% 2 PEVEHl/(ug-mLT) r
SRR 4.873 ¥Y=9.707 7 X—2.835 5 2.02~64.64 0.999 97
W ERR 7317 Y=15.310 09 X—2.005 20 1.74~55.68 0.999 97
HIEFR 12.600 Y=9.446 51 X—1.432 71 2.76~88.32 0.999 97
PRz 18.110 Y=19.368 35 X—6.098 19 0.24~7.68 0.996 63
HIE 18.728 Y=81.244 70 X—2.042 9 0.46~14.72 0.999 97
LS 19.386 Y=16.753 42 X—3.313 25 0.22~7.04 0.998 64
PNZES S 20.093 Y=8.227 37 X—2.622 16 0.72~23.04 0.999 37
NS 21.718 Y=1.602 81 X—1.539 32 3.74~119.68 0.999 80
WAL 24.125 Y=1.482 67 X—10.890 48 5.10~163.28 0.996 18
FEAER 25.353 Y=26.756 56 X—6.803 30 0.40~12.8 0.996 35
B R 26.727 Y=1.152 27 X—8.635 69 5.22~167.04 0.996 98
5 25 BEERK
. ) ; HUO IR IR A I, <217 TR 4%
i, GEBEHERE 6 0, AdskIEmAR, THESRIERR . T
ﬁ 4671 910 |, e RKEEER. STEE . WIEEM. BER. A
e L U meg pxx. RESm. SeEnRRSRE
B i AL RSD 43519 0.85%. 0.45%. 0.67%- 0.79%-
0.59%-. 0.64%-. 0.98%-. 0.84%. 1.15%. 0.46%-
0 0.76%, = WM BA A IRORE 5 B R AT o
1 2.6 FREMIAIE
. WM-MM%\M__JL\_._. \A N A:léf)zm,i‘ K?\A JL” A Y TR N Ik SN -
e B A — s, 0 T EHE ) 04 24 4.
¢ i 8. 12, 24, 48 h HEHE, IFIETHIA. 4854
JRER WIHERR . REHRR . FHEM . RIEEFE . &
. 6 K. KBER. FXxR. REED. SRR
ol Ll sl s o e RSD 98 0.64%. 0.48%.
0 5 i is 0 25 0.82%. 049%. 0.77%. 1.04%. 1.11%. 0.97%.
fimin 0.88% 0.67%- 0.87%, FHIHLIRFIALE 48 h 14
-GFRE 2-WER - E 4-STEE S-REEH

6-BRE T-RREE
11-RBHER

1-chlorogenic acid 2-caffeic acid 3-rosmarinic acid 4-paconol

8-FFRE O-REEM 10-FEHER

S-rosmanol 6-hesperetin  7-luteolin ~ 8-apigenin 9-carnosol

10-genkwanin 11-carnosic acid
B 1 REXMERSE (A) MFEEM B) ME (O HE
e
Fig. 1
standards (A), amples of leaves (B) and stem (C) of R.
officinalisl

Chromatogram of anti-oxidant constituents

FaE M R
27 EEMAW

R RRBORE R AR 5 4y, B 5 g %M
“2.37 TURJTIEERAE, SR AR AL RIE, WE
SRR UMMERR . KIEETER . PRy, RRIEET
R R RBREZR, kR, REER. Jofeiam
B ER TR, 52 o35 T o 0
9 621.01. 293.29. 3154.36. 90.51. 10.63+ 274.77.
37533, 1340.68. 1554.78. 220.89. 458.63 pg/e;
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RSD 735114 1.44%. 2.1%. 0.87%- 0.54%. 1.24%.
2.41%- 0.85%- 2.77% 2.54%. 0.49%. 1.28%,
AT EIER I
2.8 INAEUERIRL

R SRR L 2 ()R A 2R K 9 4y, &
#r 5.00 g, 34—, AHREEIAN—EERLE
JRER . WNMERR . RRIEEER. FHREY. RIEFE. &
FER. KBHEER. AR REER. SRR
R GS (AHEY TSP SRS EER
80%- 100%- 120%), HIAN 50 mL FI[E, $%08 “2.37
TR 7R, A A, 3ERE 10 pL, W
SESEHUR T 5 P o ) B E T AR R R . Sk
JRER . WNMERR . RRIEEER. FRREy. RIEFE. &

FFE. RBEER. FEE. REER. SSERMR
R ISR R 7318 99.5% 98.1%-
99.5%. 100.4%-. 100.5%+ 9.7%- 99.7%. 99.8%-
100.1%- 99.4%- 99.6%, RSD 73514 1.32%- 0.89%-
0.67%-+ 1.06%- 2.14%. 0.64%. 0.78%-. 0.61%.
1.13%. 1.04%. 0.88%.
2.9 HMAINE

4 22 3 BE T 1) 1R 2k A R 25 R F R
PN RE, 1T 60 HIf, %I “2.37 TUR R
ARSI R S RO FR VR A AR S T
W% 10 uL, FENERORAR IS, %18 “2.17 I
TSP I, AMRETH AN R R 1% 220
11 FhEEHUEIEE R S &2, SR IE 2.

T2 HRNELER (X ts,n=3)

Table 2 Determination results of samples (X £s, n=3)

FEM(gg™)

FhAn

SRR DL REER  SHEE

ARFER AR R AR REER

M 621.0116.58 293.2943.65 3 15436+21.35 90.5142.45 10.63+0.64 274.77+2.31 37533+4.15 1340.68+9.74 1554.78+£10.35 220.89%2.18 458.6313.64
% 451024456 249.50£2.78 1043.05£16.54 56.45+0.87 11.13+0.41 183244234 97874132 503.02+4.18 1689.838+14.35 84.25+2.10 812.38+3.58

R 2 e 25 T LA, 11 FhEZEhiE
TEHERRAE R IE R R ZE R SR E R K. WED
HIEFR. REBHHA R BRI RIEE &
BERKTAEMHWEE, HhRiEEFRAR 2=
RIS EIEE L, REEREZT SRR
RS 1) 1.77 fif o 340 8 Fh 32 B oy TR R % A 1
PG EERNTERERETHSTE, SEEFK
K RARBE R, HAEREEN TS ELERE
HEEPEEMN 3.8 %, A, REFR. FEEM
TR T EERWER, RS ES RS
TN 3.00 2.6 F1 2.6 fiF. BIEFHIX 11 it ll
TEPERUT S B, Rk E AR R & R
B KT HARRR Y R, o RIEEm R
KT )RR BN 3 154.36 nglg, TERIET
PR E BN 1043.05 pg/g: KB EEER
A ZE R ) E B N 1 554.78pg/g
F11689.84 ng/g. & EHACHIRIETD, HAEKE
A ZE A B E 0 oy 10.63 pg/g AT 11.13
Hg/ge
3 e

FERfE R M T, SRR AR ) I 6 EE T
TEP A 200~400 nm AT AKAAR, LUfE &0
PERL RS, AT i 3 BRI . O

TEFSE R R RER . RS . RIEFR . KR
TR, R MGEIERL 328 nm A B 5 IR I
U, PR, LA, AR, REERNRE
TRAE 284 nm AbAG S B IRE . PR, AR e
T35 B KR AR AR, & 328 nm
TERNSIRER . MR . RIEHR. KBEER. 72X
RAGEAE RGP, 284 nm /E T . 2k
. R BRI B AR BAS I

KSZIGARAL T CNE-WERRAKAAR 2R . RS- R K A
R OG-SR R WRE-TEER S A R %
VEIRENAE I 73 B, R IR - R 22 ik
RGBT AR R TR R, BT
H - R K RN LR RRK R R - 8 FE HRETE AT N
GRVETTHIR S, REOERE P EE-TE R S g
£ (pH3.0) NiiahAH. 7 BB, A0
9 0~6 min, 35% A; 6~18 min, 35%~70% A; 18~
21 min, 70%A; 21~21.5 min, 70%~80% A; 21.5~
28, 80%A; 28~28.5min, 80%~35%A. FEILEM:
T, 1 ANFEATEIE R IS BT IR0 HT, BES 2
TR AAGT,  FHH A b T .

ASZIGEL R T R LA S AR A
A I PTEATE VE R I RCR,  [RIBREAS [F] 4
WOk G, RKRER. AR SR
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