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Determination of six triterpene acid contents in effective fraction of Eriobotryae
Folium by quantitative analysis of multi-components by single-marker
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Abstract: Objective To develop a quantitative analysis of multi-components by single-marker (QAMS) method for the simultaneous
determination of six triterpene acid (euscaphic acid, tormentic acid, maslinic acid, corosolic acid, oleanolic acid, and ursolic acid) contents
in the effective fraction of Eriobotryae Folium. Methods Ursolic acid was used as the internal reference substance, and the relative
correlation factors (RCF) of euscaphic acid, tormentic acid, maslinic acid, corosolic acid, and oleanolic acid were determined by
HPLC-ELSD with good reproducibility. The contents of the five components were calculated according to the RCF, respectively. The
contents of these six triterpene acids in 15 batches of effective fraction were determined by the external standard method. The rationality,
feasibility, and repeatability of the QAMS method were verified by comparing the results obtained from the two different methods. Results
For the six triterpene acids, there was no significant difference between the quantitative results with the two different methods in the 15
batches. Conclusion The method established in this research is accurate and feasible that it just needs to assay single-marker (ursolic
acid) for the determination of six triterpene acids in the effective fraction of Eriobotryae Folium simultaneously. Therefore, this method
could provide a new reference for the quality assess of multi components in Chinese materia medica.
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Wz —, BAPLRIEZ. BRI BunsefibiE
AR H A T RS P 2503 o7 2 A TR 4R FH ERAY
HIFH A HEAE T BEATIEE . 20 S alifb IS 1 5 =
i R A 31 50% LA B ITEPERRAT , B BRI PRI
IR AR B, Tk B 3 A A R . B
KR DR BEPRIR. SRR AR R,
BT 2 Bl = — X T S, 5 4 Fh =i iR o
R AR AEARABL 2 X6 [F) 23 Sepi Ak, Horpr, AR
TR IR BB R HE i 20 B % A
FER BiA sy HEBMEMAE, T 8ORR 5 AR A
WL, I S

AR — I 2 PRI S B RO VR e
Zx, PR, BA BN, PSSR T RIE,
HE R TR AR, B R (R A
WZIE T (relative correction factor, RCF) P,
TXEEREGE A B0 T 25 B T 2 A 1 I E
HAEEACK A 2%, 10K A0 5 Hh 25 2%
AT K AT JFE At S W00 5% A 372002 RO 9T 6 AT R
A A 28GR A7 vh =5 R 3R — BT AN ik
G, RGP E PR 2R R A I
(ELSD), 1fif 2 H] ELSD BEAT I 2 PRI i 2 1 53
ARrE— 2.

RGN A HPLC-ELSD, LLRE JLFRST it £
JWbR, SIS R . R CRIR . S
IR, BIP R, FHRRMHNER T,
AR o3 (1 B, I 2% 807 ki v X R geid Pk,
DAERS— I 22 VRV RERE AT 28GR 22 i b ot B 458
i N P 3 P A A T AT 1
1 NEHRS

Waters 2695 = R AH L% {%, Empower 1.0 T
fEuk (32[E Waters /A ) ); Waters €2695 = RUBUAH 2,
WY, Empower 2.0 L{Euh (3E[E Waters 2AH] );
Alltech 2000ES ELSD il ¢ (36 Alltech 22 7] );
AT201 2 1/10 J3 Hi 7 RF (B METTLER ‘A #));
Microfuge 16 & A& &0 ML (£H Beckman
Coulter A #]); Milli—Q Hl4lik#s (3E[E Millipore
AF]); KQ—500DE M8 A vids (Rl
AR AT PR 2 )

FEUR R . AR R A M (AT R
110709-200505, 110742-200518) & [+ [ 24§ 2E
YR E B, SRR . BRI FIP R, Y
3oy HLPRO6S T VLR 4s of R BRI 7 I AL
G A e I YT A = R AR o W TR i 8]

KT 98%. HEE. LNEAEiGal, KRk, 3L
RN R 7 Hr il

S T I E I 15 HEREARE A R0
RLFE b VT 9548 v R 22 B AR P09 5 P il 2 ) 4
fit, b5 AMFEstE S 208 1101200 110314,
201105+ 201104, 201106, A 10 MESEH L
5 AR IFE 4% — 52 LeAg) 2) S R -
2 HiEEHR
21 HIEME=REER A WA RIS 4k

ECTAARI- 2544 1.0 kg RAESckLRD , R 80%
CBE8. 6 LA 2K, BHR15d, GIFEDUE, 1
WAL 30%IIHRATM, 241, 4 000 t/min ZL»
15 min. HUEGOSUTHE, I 95% LM 230 mL gy
filt, PRI 92 g filse HHERE, X 92 g filBE T-4ekE, |
FEJG, LA 95%ZE 2 000 mL PEfiE, Yol &t s
B 282, 25T, BRI B =R oA .
22 FEFER
221 fai%4%fF  Ultimate XB Cig (250 mmX4.6
mm, 5um) (AR, PLAE (A) -HEE (B) -0.5%
BER¥E (C) AvshAt, BHEEEN (0~30 min, 5%~
10% A, 55% B, 40%~35% C; 30~40 min, 10%~
28% A, 55% B, 35%~17% C; 40~60 min, 28%~
32%A, 55%B, 17%~13% C; 60~65 min, 32%~
5%A, 55%B, 13%~40% C; 65~80 min, 5% A,
55% B, 40% C), AR & 1.0 mL/min, /3 35 C,
ELSD R E 100 C, R AMFIE 2.5 L/min,
16 LIRS AR N, B A0 SV S A B i
WS 10 pL EFE . RIS, MR A R A
1) 6 /> =k RIS oy 5 SLAR AT g ik SR L (1
5, HasERT 1.5, WE 1.
222 RAXNMEBRHIES  DEERR . B
M. DHTERR. RIYRIR. TR, BRI IR
niOE T, AFERE, R, RO EES A
291.6. 1832, 167.6. 266.3. 128.5. 300.9 pg/mL ]
IRA N, T 4 CUKHI T BECIRAT, .
2.2.3 ARSI HI R HOHEAR ARG A A R
(i 80 HIfD 2110 mg, FEFE, & 10 mL &=)|
o, INHERERITZIRE, B A AP 20 min, A EIRE
WG, ERBRE, w45, o 0.45 um THALIERE,
IV ELyEm, B,
2.2.4  ArdEMZ ) ml s ORI IR TR 6 R
VW 2+ 4+ 8. 121 16+ 20 uL VENBAHOIEA, F4%
R E AN E . DGERE TR (mD R BUE XY
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Fig. 1 HPLC chromatograms of reference
substances (A) and sample (B)

WETAR CAD [P B REAT 2o PR A AR BE, #3385 5
M. bR SITHER. BIPRIR. ST &
RERMRIEDATTHE, S50, 6 Fh—=ihRR o1t
AN TG NGt R R R, WAk 1.

225 MXRIEFEFIHE  DURER A WA, 1E bk
TR R 1R 9 L A 42 FEAFDO R 1 PR 7T B A =43l o
HHER .. BRER. SER. RIYRR. 5
RIS BE R IR M AHRAL IE D 7, 45 3 L3 2.
226 FEEEEAE R IRIUR G W 10
ul, 3% BRI ARSI 6 K, THEEIIIR
ZW R SRR, RIPRE. FERBAER
PR (1)U I A RSD B 73704 1.55%- 1.28%. 0.89%-
1.53%-. 0.93%- 1.35%, FIUERGHEE KU,
227 FREMERE  WUE S, T
#%J5 00 20 4. 6. 8. 10 h HEFE, idsREiR. &
ol SHTHER . BIE R ORI B R
6 MR IR, R EIL RSD . 450 E
6 M1 RSD {H 43700 1.73% 2.20%- 1.55%-
0.43%- 1.76%. 0.88%.

228 WAVERK HYRHRILE —HORL A R

F1 6 MZBEEREM T RILMEXRRIER

Table 1 Linearities and ranges of six triterpene acids

D% M= 5 LEVEE ] /g r
TR 1gA=1.575 lgm+0.854 0.583~5.832 r=0.999 0
T R R 1gA=1.697 1gm+0.361 0.335~3.352 r=0.999 9
i FEL R 1gA=1.729 1gm+0.790 0.366~3.664 r=0.999 0
B RR 1gA=1.715 1gm+0.819 0.533~5.326 r=0.999 0
FER R 1gA=1.766 1gm—+0.519 0.257~2.570 r=0.999 9
fE IR 1gA=1.749 lgm+-0.582 0.602~6.018 r=0.999 9

F2 6M=iEERAVHEXTRIER F
Table 2 RCFs of six triterpene acids

HEREAR /L AR BERT
f IR/ fiE LI f e N f 1 L/ FE LR f FP R/ R R f FrER R/ R

2 1.039 1.061 0.959 0.972 0.986

4 1.048 1.067 0.965 0.977 0.992

8 1.051 1.064 0.970 0.979 0.993

12 1.052 1.061 0971 0.981 0.993
16 1.056 1.060 0.974 0.984 0.991
20 1.057 1.054 0.974 0.984 0.991
SE 1.050 1.061 0.969 0.980 0.991
RSD /% 0.63 0.42 0.60 0.46 0.26




* 3060 *

¢ %% Chinese Traditional and Herbal Drugs 55 44 % %8 21 3§ 20134 11 A

R AR 6 43, FR ol S AL 27 15 4 IR E B
SrUE, AR BRCRRE . LHTHER . RIP KRR,
FF AR RN AR BLR it & > B0 RSD {E 4 il
0.81%-. 0.77%- 0.80%. 0.27%-. 1.57%. 0.51%.
2.2.9  IFEEDSCRIREE I AR AT G AL
MARY) 25 mg, KME, AT 6 4, AulinA—
SE R B S, 15 “2.2.37 TR kil Atk
M, ERENE, THEASEIR . BRKR. B
Wi, FIPRIR. FFHURRR AN AL AR 0 AL [
KM 100.97% 97.35%-~ 100.31%-~ 96.59%
98.98%-. 100.57%; RSD fEH43 7124 0.83% 2.00%-
0.80%- 0.42%- 1.61%. 0.51%.

2.3 —iMNZB T AN RN R S00E R RS
231 AR SRR A R S B “2.2.27

TR ECHI R A RO, e HERE 24 4. 8.
12, 16+ 20 pL e, % “2.2.5”7 WUV RE R IR

MR BRCRIR. DITHIR. FIPR®. FFH
TR FI AR AR 1E R -

I % 52T Waters 2695, Waters €2695 P Ff iy
OB B RGEA Ultimate XB Cig (250 mmX 4.6
mm, 5 pm), Aglient Cig (250 mmX4.6 mm, 5 um),
Thermo Cig (250 mmX4.6 mm, 5 um), Dubhe Cjg
(250 mmX4.6 mm, 5 um), Alltima HP C;g (150 mm X
4.6 mm, 3 pm) 5 FRETERR AR 1E K -5,
45 R WA RS B AN [ AT B DU A (0] 45 1 53 (1)
AR IE D7 OE B P22 5, RSD<2%, W3 3.
232 SEEEE @I PR AR
AN HEATRES, (35H4 Ultimate XB Cig (250
mmX4.6 mm, 5um), %54 EIRAN LK R0
IR 728 t R g e 24 P25 (P>0.05),

W 4.
233 RO E AL TSR 5 5 T =

R 3 AEEEFERLEITHEXRIE R FRIE N
Table 3 Effect of different columns and instruments on RCFs

FRIAR AE PR 5
e ik
f L BER f WG/ R f 30 L/ 1R R f Y RM/ AR f—Mi/(‘)&W’ﬁ?W@
Waters 2695 HPLC-ELSD Ultimate XB C;g 1.050 1.061 0.969 0.980 0.991
Aglient Cyg 1.045 1.056 0.968 0.980 0.986
Thermo Cjg 1.063 1.065 0.982 0.988 0.980
Dubhe Cg 1.058 1.063 0.973 0.988 0.983
Alltima HP C g 1.023 1.031 0.965 0.978 0.983
Waters 2695 HPLC-ELSD Ultimate XB C;3 1.055 1.060 0.967 0.985 0.977
T 1.049 1.056 0.971 0.983 0.983
RSD /% 1.35 1.19 0.63 0.45 0.49
R4 ARSI EHERIERFHIFM0
Table 4 Effect of different laboratories on RCFs
f Bl / R f VR R f 307 LR/ B SR f FP R/ R f TR M/ AR
HEFEARAR /L
Lab.1 Lab.2 Lab.1 Lab.2 Lab.1 Lab.2 Lab.1 Lab.2 Lab.1 Lab.2
2 1.039 1.051 1.061 1.054 0.959 0.958 0.972 0.980 0.986 0.970
4 1.048 1.060 1.067 1.072 0.965 0.963 0.977 0.984 0.992 0.971
8 1.051 1.058 1.064 1.067 0.970 0.970 0.979 0.984 0.993 0.980
12 1.052 1.054 1.061 1.060 0.971 0.968 0.981 0.984 0.993 0.981
16 1.056 1.055 1.060 1.059 0.974 0.974 0.984 0.990 0.991 0.978
20 1.057 1.052 1.054 1.052 0.974 0.970 0.984 0.987 0.991 0.980
T 1.050 1.055 1.061 1.060 0.969 0.967 0.980 0.985 0.991 0.977
RSD /% 0.63 0.34 0.42 0.71 0.60 0.61 0.46 0.33 0.26 0.53
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P AELVEIEAT — s BR A I 20 € 15 Ve (1) S8 10 AT AT
FR i 448 e 0 5 A5 RN 4 0 TR RO AR AR BE AR, AL
* 5.

F5 —MEIEEFNM S EIZIERE-HEIREEZE
Table 5 Location-relative retention value method of chromatographic peaks by QAMS method
o i HIXAR
I i e I zpsmy emm I oy5m g femm I wpgm memm T sramsmmy mesm
Waters 2695 Ultimate XB Cig 0.457 0.502 0.810 0.827 0.987
Aglient Cg 0.431 0.459 0.813 0.829 0.987
Thermo Cg 0.405 0.429 0.847 0.865 0.987
Dubhe C3 0.476 0.514 0.801 0.819 0.986
Alltima HP Cyg 0.444 0.465 0.816 0.833 0.985
Waters €2695 Ultimate XB Cg 0.443 0.474 0.817 0.835 0.986
Py 0.443 0.474 0.817 0.835 0.986
RSD /% 5.42 6.48 1.91 1.90 0.08
234 —MZVHESGIMRES RGBT G bRIEITREE R 6 Bl I A A% 5y 5

P A ERAE BT 2004 15 G FE b, RS2 At
AT 10 WL VEN SSOBAT A, e . 73l
RIAMRIZEAN— I 22 PR SR A R AL
TR RBERIR. SRR, BIPRR. FHECRR
M, 4PRIE 6. SiREax, —MEBIHELH

0.999 91, 0.999 85, 0.999 91. 0.999 97. 0.999 96,
R 2 FOTEIAG I iRy B A vz 5, H
PR T ) o iR O S fE O 22 A AE 5% A, i
SR — 0 22 P2 T REAS I AL 1 22 1 23 I
VI FE AT

£z 6 —MNBIEESIMRENSHHABH BRI P =GB LRI HRED

Table 6 Centents of triterpene acids in effective fraction of Eriobotryae Folium by QAMS and external standard method

. IR | % ZVSER 1% BIRETR 1% MR 1% FHRER 1% SRR 1%

Pl R QIS © A QAMSTE o JRE OAMSE o AWk QAMSTE o Mk oamsi o UMD
110120 10.30 10.80  4.88  8.57 8.82 296 877 872 052 1571 1548 147 4.60 479 416 18.95
110314 11.73 1195 187 846 8.63  2.00 10.00 9.68 320 13.90 1374 117 6.02 6.07  0.79 16.49
201105 12.69 1293 189 174 799 313 933 920 139 1576 1550 1.68 530 544 267 18.15
201104 1371 1357  1.03 1327 13.03  1.86 13.69 13.63 046 1826 1779 257 559 562 052 14.55
201106 12.81 1296  1.17 841 8.60 226 9487 9.62 262 1554 1522 205 551 562 193 17.16
AR 12,66 1283 137 743 7.67 323 9.08 894 155 1495 1472 152 554 565 198 17.57
A2 1097 1135 353  8.60 8.82 256 938 922 175 14.80 1462 121 540 553 237 17.95
A3 1313 1320 051 10.58 10.62 040 11.58 1102 484 1693 1635 342 531 541 1.85 16.29
A4 1144 1179 303 823 846 278 933 9.18 161 1551 1524 170 512 526 289 17.95
ARS 1234 1253 157 831 8.50 231 10.00 971 288 14.99 1473 172 5.67 576 159 17.07
A6 1147 1186 338 7.88 8.13 325 9.10 9.01 098 15.73 1549 152 5.02 519 335 18.61
AT 12,65 1269 035 1098 1095 027 1215 1191 200 1637 1578 3.65 552 558 1.05 15.30
A8 1241 1264 184 1726 751 344 9.18 9.04 151 1528 1503 1.63 533 547 245 17.70
A9 12,99 13.07 065 9.63 975 118 11.08 10.60 428 16.40 1590 3.00 5.51 560 167 16.54
25101230 1253 191 1737 761 332 912 899 148 1526 1501 1.67 5.04 519 283 17.61

& RN IR IE

¢ indicates absolute error
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SRS IERR IR 3 a3 (i e PR Af A7 . 1T
TR . 23 SRR BE SRR A X O B (B T PR A
7, RSD>5%, % WM sk AH XS O B AE AN BEHEAff 22 47
DRI, R T CRUFA D € s PR R Aff o 47, 7E SR A
TREISS 0T P 75 (AT 25 FAS AT R, IF
FINAZ SRR BRAELE SO, IR n] AR /> 16 B
XA AT o PRV A )5, PR AN RS I
SERZRG SN s G

AHIF T VK 22 VP2 I T AR - 20
P = SRR TR PR T, IR 6 Bl —ih IR &
VA 5L LM A MR L BTG SE N 2 TR JC 2%
M2, RUAA VAT I S B S, Y

FRPET o

SE 3k

[11 +EZ [S]. —#8. 2010.

21 & %, MROGE, K, S5 HERST A s e A 2y
FEHBRCE R (I, EE AR U, 2010, 29(5):
11-14.

[3] VLI P ER BT, — R A a0 R
)% TR S K B LB Th e b, 101224246 [P).
2008-07-23.

[4] B & BR8N, ARk, S HERS P =nE Al R
SRHIREFT [3]. Th25H4, 2008, 31(9): 1351-1354.

[5] Zou C, Lu F H, Mao W, et al. Chinese herbal medicine
Danshen formulations for preventing renal disease in
Henoch-Schonlein Purpura: a systematic review and
meta-analysis [J]. J Altern Complement Med, 2012, 18(4):
394.

(6] % W, WA=, IR OCHEAT T ARV R
“MZVE” )] ELZY, 2011, 42(6): 1093-1096.

(71 R, el BRI, & W2 AN e HE D
ANBEDR CLVERYT . BOEERR. RANEERL. RS R[]
T E 2427293, 2009, 44(5): 390-394.

(8] Akbr, sKulhd, XEKE, 5% — W22 PPE Al s 1l
FH 4 R =5 2T b E 2, 2012, 43(7):
1418-1421.

(9] WRK, £ R, ENA, W2 PHENEST ST
4 FhFE SRS [ B R 2, 2012, 43(12):
2420-2423.

[10] Zhao W C, Song L J. Simultaneous Determination of
Multiple Bioactive Constituents in Total Alkaloid of
Sophora alopecuroides by HPLC-DAD [J]. Chin Herb
Med, 2011, 3(1): 66-69.

[11] FEREWN, VFOFWF, Nyirimigabo Eric, 5. — il £ 17
S IR M AR (0], B2 SRR, 2013,
28(4): 528-534.

[12] ERR, mE, A5%, & W27 Ehg
BB ARG (0] R B P25 2R AR, 2006,
31(23): 1925-1928.

[13] Mkom, #REE4E, TFute, & —Z PR mEbm e 4
B 6 MmEEREZE TR [J]. R EEZY, 2012, 43(4):
706-710.

[14] #& i, EHRE, 3 Bk, 25— 2 PPl E 5058
K I N RS % [T]. TR 2y, 2012, 43(12):
2406-2411.



