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R ARABAR AL, FNRANREEPFEER. BRRNSRE, AZEREIESHTH(250 mm x 4.6
mm, 5 um), &K (0.1%): Z.JEBEERATipH = 7.3) (35:65) N E04H, #i#1.2 mL/min, #E25T,
WEPKA206 nm. FH: 1) FBURERFE13.7 min/t A Hi%, #E194~970 pg/mLA KL L R R IF,
RIE40.9992,F 3 [E Yt 2 598.83%, RSDA1.96%; 2) RERMRTE15.0 minZ A Hig, 7£52.75~1055
ng/mLA LM EAEA RIF, R{E50.9994, FHEZEKH99.36%, RSDN1.93%. Fi& 5 B ¥ 41.81,
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Wi, 28RN, REFRBSAFBRBRL1.54%. BREBRLI2.97%, TR TEERFHER. BER
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Abstract

The contents of oleanolic acid and ursolic acid in Rosmarinus officinalis were simultaneously de-
termined by high-performance liquid chromatography (HPLC), and Agilent chromatographic col-
umn (250 mm x 4.6 mm, 5 pm), acetonitrile: ammonia (0.1%) (adjusted pH = 7.3 by phosphoric

TEIEH .
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acid) (65:35) as the mobile phase, flow rate of 1.2 mL/min, column temperature of 25°C, mea-
surement wavelength of 206 nm. Results: 1) oleanolic acid peaked at about 13.7 min, ranging from
194 to 970 pg/mL. The linear relationship was good in the range of 0.9992, the average recovery
was 98.83%, and the RSD was 1.96%; 2) Ursolic acid peaked at about 15.0 min, ranging from 52.75
to 1055 pg/mL. The linear interaction was good in the range of 0.9994, the average recovery was
99.36%, and the RSD was 1.93%. The separation of the two is 1.81 and the number of theoretical
trays is more than 5000. Conclusion: the method can be used for the separation and determination
of oleanolic acid and ursolic acid in Rosmarinus officinalis, and the method is accurate and reliable.
After testing, the sample of Rosmarinus officinalis contains about 1.54% oleanolic acid and about
2.97% ursolic acid. It has developed rich plant resources of oleanolic acid and ursolic acid.
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1. 5|15

%7 (Rosmarinus officinalis), & X FHAEFA . BIERIRIEE BT, BREFERB BB N Z
M2 FH LR At S &, R F A RO R LR e iR, R 5INTRE IR KB F A
REFPEAFEEMARARENL], MM eHFENES, BTMRENRERER . RERER. &
JERR . WNHERR AR A2 Tl A= 5 R 2 BFIRSRPTEAGTI[2] . 7KV i 1R I B b i B T ok B E 2
FEEHAESR M PTEAAER3], SEE R RS e IRIGRE A PR DI [4]. iEF R
IR =5 TR UR IR e B SR I & B I AR W S HR L. o B TRl 2 ke, RIS 2 R AR
P, TP, BRILAR. BEE. 90, 98 Pudsrg. B GIE[5]. FEAlRIEER, AR TRER.
SRR PR AN A 28 36 22 BB T SO R, P H T R BRSO ARG I (F T353R
W% 5 Re BRI N TR = B[R] SR, AN 29, 30 Az [A) i FRIEA B 22 5, IR —F e s,
T =35 B OIS SR A AR . > B Z2[6] [7] [8] [9]. LEAN, Hrik2s s [10] 0 i il 2140 B AR A K
HAH. AWFFUARIE[LILA M HPLC AN E — e b B 2 rh i il R A &, ARBH[12]58 . FCiF[13]155 7
S ATIRIREAE I R (55 BUR R . RESRIRIEAT 7 HPLC IS BT, (B XKIEF M 8RR, B
R 7 LA S B BLED AR W R 9T . ARSEIGTF R T — M @ik, B RIE T ik
FEHRHEN SR, T MRED) P HIREUE = & 2 5 SRR AR R R e, HONRE &4
RS T AR ] | 2RIk 2 HR RS B ST SR R RN R SRR T2 AU A T S ORI 7 VAR AR A

2. SEEEERSY
2.1 (LEES5E

UV1900 X6 s AN AT W0 e B (g h RN, H 57 @ SORAH 3 {1 (Primaide Primaide 1410 UV £
MZE, 1210 HBYHERERS, 1310 AEIRAE), 2P 0IE ) HTHE(ZORBAX SB-Cyg, 250 mm x 4.6 mm, 5 um),
SHIMADZU AUY120 1K (557E A 1), SB-3200 DT R A i iE B AL (F=R 40 KHz, #7523 180 W,
AT Z 400 W, HZAF]).
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SRR R 5 (B20954, & HPLC > 98%, R4 MEHEAT]), REREXT IR (B21403, &
 HPLC >98%, il AMRH A R]), BEFEZM (W T 2B=MN M is); OGRS R
W, FEERRAF]), SZIGE EHEBEAiK.

2.2. SR SABRVEDF

43RS B FREL 25.00 mg PR FlbRAE X R, /b G BGA RS RN 25 mL 2R, IR %)
FEL, BRAT, IR A 1.00 mg/mL R R R IA .

2.3. #ikimahl=

RSP ERIE TR K 0.50 g, K250 T 10.00 mL, JB-& A ERE, 50C F#AE 1h 5, AHFE
i, HEEAEAANE R, hE, BUEHSH, sEEPER I 10.00 mL FERWR, mE LIRS AL

, A IERE IR, i 0.45 pm HUSRFLIENE, BI75,

2.4, MK KHIERE

KRR ANA] WL H6 6 BE T e RE SRR . ST R R A v VA VR R R B A B B R AN e i 2R (] 1),
SRR RSO K F AR 206 nm &b, i 5E 206 nm N TAER K.
1.2 a
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Figure 1. Ultraviolet wavelength scanning Diagram. (a)

Oleanolic acid; (b) Ursolic acid; (c) Rosmarinus officinalis

extract
B 1 EIMNRKIIEE. (2) FEIRER; (b) BERER; (o)
HIZERER

25. BIERGNHE

([ 2 ) PRI R ISR IE R 254 . MR (A N RJLAITE 24 ) 2020 fR 28— EEA R AR SR 3R R
RE IR S B T VL [14], eFFH R - UKEERR - /K - = 2%, FEE - ZJ5-0.5%BEREE TR . LI
-0.2%FEFR KAWL . Z5-0.2% B4 KA . ZE-0.1%F /KR R, STRERER. SRR A /) it 12

RSN AHHEAT 1A 6 ik o
3. /R5WiL
3.1. RaENHEEHRE
RIGLE R, HEE - IKESRR - /K - = £J1%(65:0.1:34.85:0.05) NI shAH (A 2), M ¥H K 206 nm, F
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I 16°C~18C, TEULiE2c N RIFBIR R A RE IR 7 B /N 1.5, FHEE - £ M -0.5% IR 44 75
(12:67:21) NiFshAH(E 3), KK 206 nm, b ik 2644 R [ 57 BUR BR AN RE SRR 43 B8 FE AN s ZE-0.2%
FEBR K 75 75(88:12) (& 4). Z.HE-0.2% 2. TR B /K I (83:17) (&1 5), 7B EEAMKT 1.5, FFEURBR A RE e
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Methanol-glacial acetic acid-water-triethylamine

(65:0.1:34.85:0.05)
2. EAEE - JKBEER - 7K - = ZB%(65:0.1:34.85:0.05)
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Figure 3. Methanol-acetonitrile-0.5% ammonium acetate solution
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Figure 4. Acetonitrile-0.2% acetic acid aqueous solution (83:17)
B 4. ZB5-0.2%BREE7KIA 1K(83:17)
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Figure 5. Acetonitrile-0.2% ammonium acetate aqueous solution
(83:17)

5. ZH5-0.2% CBRE&R/KiBH(83:17)

Ol - 5K - BRAR R, K2R, SRELPRE, HIELE, WA TR Y PR, T
RIR, FERIL pH X4 Bk £ mEMIEA .. T pH=6.8. 7.0, 7.4, 7.8 Gt FE, pH<7.0 i,
FOR AN RE R IR AR BIE 205 8 pH A FHRER, PR BGES FOIRES, BRI, fEpH=74
7.8 B, S BERURAE, (G HTAER) pH I SZEE— BN 2~8 Z A, WE pH A 7.4, FHEAER
B BUNEIK(0.05%, 0.1%, 0.15%, 0.2%)HF, 0.05%% /K7 25 FE A AN B E ZoR,  0.1%~0.2%1)K & 43 25
FE R IR EEARBOE A F, B SEON 0.0%MEUKER . TSI RG], e i e I s & 1F
2 Ji5-0.10%% /K (65:35) (BEFR A pH = 7.4), TEN 1.2 mL/min, FELFEEE, FFEURER I H g a1 214
13.767 min; A& FLER 1 H UG 18] 29 4 15.033 min (1] 6), HIE RS, BLSEE B BOK T 5000, 40 55 % 1.81,
LB TEAIY B KRR PR EGREAT R, O e B 7 FoR.
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Figure 6. Chromatogram of mixed solution of oleanolic acid
and ursolic acid reference substance
E 6. TR, RRRENBRREAREIER

3.2. ¥RERMZREMXRR

RS ORI . BE BRI AP AR SRR S, BT S mL eI, HEEBUER, 2 5RO
B IR A (R P s 2 (RO BR T ST . L 10 L JEREASIN, 2R 2BE Rl AbEE, B 55 SR R RE SR
(B A5 FE RN Y = 6283.2X + 284028 (R? = 0.9992); Y = 5455.8X + 154524 (R? = 0.9994), SZ564%
FH, FHRBIKIEAE 97.00~970.00 pg/mL (W11 8 Frw). AEREGUEAE 52.75~1055.00 pg/mL Juls A
FHEUF AN R (WA 9 FTR).
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Figure 7. Chromatogram of Rosmarinus officinalis extract

7. BIEERERBIEE
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Figure 8. Standard curve of oleanolic acid
B 8. FFE{REBEAR I E
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Figure 9. Standard curve of ursolic acid

9. RERERITERIZE]

3.3. HIEBPRERBRITHRBSENE
FE SRR E RIE BN A 0.50 g, FEF M 15.00 mL FEER], JREIFRE, 50°C FE—/ N5, B4,
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B}

farey
=¥

SRR, TESE, SEiERS S, FERCEEIEEEFINN 5.00 mL BB ROEE R T A E 4 NS
WhEE, HEEH—UEREE, SUEHIEE S SRR RIR, & LIAPIKIER, i 0.45 um f
TRFLUERE, BEFEATI, s EaniE 9 R, BEEM AR S A IR 1.54%, &HRERIR 2.97%, &=
5 CER[15]RIEFEAY) S o
3.4. WRESH

W B DL A R TR A VAR 0.0 mL, BF 1mL FEEST, INEERAFEAETR. 2R E0RFR 10
ul 5, T LR 4 EoR FEE A 5 IR, CRIEH AN . FEERIRARE RERT) RSD 437 0.472%A
0.717%, RSD #J <3.00%, &% R /1T,
35. BEMIRIE

HHHRA, [0 hy 2hy 4hy 8h. 12 hy 24 h #FFE, BEFEREIIN 10 pL, CRIEH . FFEERR
RSD =0.24%, FERAEZ RSD =0.61%, RIGIE LR IAIE 24 /TR E .
3.6. EEMIRIE

FREURIERH) 050 g, Hl&AHKN, ReGil&tE, 10REmA, SRR RSD = 1.60%, RERR
RSD =2.60%, {3645 0% 7 vk r E M R AT
3.7. EERIRIE

PRI E A& m Rk &Ry, Ly, ARIGHE I TR IR A Re SR X IR VA, 1% R 2.3.2 Tl f il
% L2 HI AR AR, RS 10 pL, VEN SRR e, W ik 262F, e, s
FEMRIME . FIHEER RSD = 1.96%, AESR RSD =1.93%, SCinsEBFHIMRINKRREIT, L3 1. # 2.

Table 1. Recovery rate test of oleanolic acid

T 1 SPERER A YR 3

AJERAE m/ug IINE: m/ug M m/ug [ET A #/% T ECR % RSD/%
225.8 150.1 373.1 99.7
223.9 150.1 370.1 100.1
215.4 150.1 373.0 99.9
2245 450.3 676.6 100.4
229.1 450.3 678.7 97.6 98.83 1.96
229.8 450.3 687.6 101.6
227.4 1050.1 1677.4 96.6
221.2 1050.1 1686.0 97.7
220.1 1050.1 1658.5 95.8

Table 2. Ursolic acid sample adding recovery test
2 2. BERBEE A EITRIALE

AJEAE ming JINE m/pg M E m/pg 1% SRR 1% RSD/%
283.8 250.0 531.4 99.04
280.1 250.0 5325 100.9
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Continued
283.2 250.0 524.0 96.3
284.5 812.5 1081.1 98.04
283.3 812.5 1102.9 100.8 1.93 1.93
280.2 812.5 1065.2 96.6
283.2 1250.0 1546.0 100.0
283.4 1250.0 1539.0 100.4
289.5 1250.0 1551.0 95.8
4. g

1) —HF R ARG, 1500 18 LA DN I e % 50 ) 3 2 R FE A O, SCRRIRE[16] P 1) g
ROBAR CIE SR AT B /INT 15, TASHIE TE TR A€ ) i RO Eil 2 A KT 1.6, HaE i xd oy itk
BE LA REMERE 5, A T ASFERI M PSR IR RER RIS BT

2) WIEATTERBA GG, S EIRIE VRIS E M EORIR . RS, LR
W, RRIEF A R HURIRY) 1.54%, FERLIRY) 2.97%, MHET iy b5 B LA M dh S BT 15 1 B R 42
i, EEERAEZNEE.

3) AR BRI TR BRAN R R IR i & 7 bigAe, U —H AR s R AR PE BT, sk
BL T PIRRTR 73 SRR AT ) B s 2

4) ALYIR LR 7R LRE . SRR AR ORI ORI R R IR A R, A5 T iR
A, BRI 40 HEERFFIRIEARY 0.50 g T HIREIE T, BHALL Y 1:30, £ 50 $5% [ T A R 14
NS, SRR SR T R DABIA ST OR IR . BERIRIIAERRIE &I & B, V)R Sa KBRS & B it
SEG R S A

TR S e SRR =R IR [F) 7 SR 1A, SR 70 B FEARK, T3 S LF [ Hh BUAE — e 4,
— I BT B A I, SN TR SRR A IR . HATSSEORIR . BRI S R ik
BRI IOCED . RATE . WTUBRHNE R A SR T ) HPLC %, A e EIRAF ALy
PRPEARSE B, 3R A e AN E R A 1), VBB AR B s SRR 2 AR R ™8 . HPLC
8 B ML) R CAA BN IR 7 B, HPLC MRATE T B Ul e i, BiE R MR RE,
HPLC Cam LIS 2 B etk e m ik, HSCRd fef . tRE, sx%b 7 HPLC ik ek
B e ASSEIGA ] HPLC VAR, RIS, TIVERRE W 5L, T PR A Ik ik 2 ch PR AL 2 23 1 25
B, SSURIENZIEFRE N TR E SRR . RERIR IR 1 BRI, HLAEARMER .
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