X
Gﬁinré wok o fe s 942 B 6 1 2023 4F 6 /9

Eco-Environmental ENVIRONMENTAL CHEMISTRY Vol. 42, No. 6 June 2023
Knowledge Web

FRFETE, BiRafk, P R R A A R - rh 2 ORI % I 00 1L s BRIt 5 b =R A (9 7 e (U] RIS, 2023, 42(6):
2132-2135.

DU Leilei, CHEN Chu, RAN Liangji. Simultaneous determination of five triterpenic acids in Crataegi Fructus by accelerated solvent
extraction-charged aerosol detector[J]. Environmental Chemistry, 2023, 42 (6): 2132-2135.

RIE A T ZEX - E AT =22 E il E LL#E & H
ftlmP 5 HM=iERERTHSE

HEF B AR

(L RE P E 2GR RIRE 2y 20, AR, 611137; 2. DU EE25Rl24Be b 2558 & o S B3 v 250 28 DU I 48 J S e a8
AR, 610041; 3. FEBR G /RBME (hE) BHRRAFR, i, 201206)

HOE MO R B AR gS ( ASE-CAD ) [R]ISHIN A 1A K M ) b 5 R =ik ek
BLAY TR R ASE ZEMULAE e A 0F . DU AR, JREGEE 100°C, # A HE I [H]
5min, JEFRE2 I, REBOL T BEAT 60%. HPLC J7 1 : & Thermo Acclaim C30 ( 4.6 mmx250 mm,
Sum) @R, OME-1% SERECHTRSIAH, BEVER, ARG E 1.0 mL-min™', #HE 25 C, CAD Z{bi&
JE 70 C, REMFE S Hz, /e FHURIR . RERIR . AIHEIRIR . BLY R . LB & 8. 2558 %
WY, FPRURRR . AMEIRRR . FIP R . IR ZAMNEE R S — 75 pg'mL™", AERFRIMLMEIERE SR 5 —
250 pg'mL™'; FMCREIIA/NT 0.9970; FIFIBCRTE 88% — 101% Z[A], RSD #/NF 5%. %7k i
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Simultaneous determination of five triterpenic acids in Crataegi
Fructus by accelerated solvent extraction-charged aerosol detector
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Abstract The objective of this paper is to establish a method for the simultaneous determination of
five triterpenic acids in Crataegi Frucuts and its processed products by accelerate solvent extraction
(ASE)- charged aerosol detector (CAD). The optimal extraction conditions were determined by the
ASE test: methanol was used as solvent, ASE extraction temperature was 100 °C, extraction time was
5 min and cycle time was 2. For the HPLC analysis, Thermo Acclaim C30 (4.6 mmx250 mm, 5 pum)
was employed, the mobile phase for the analysis pump was composed of acetonitrile-1%

ammonium acetate in program of gradient elution, and the flow rate was 1.0 mL-min with oven
temperature 25 °C. The parameters applied for CAD are nebulizer temperature at 70 °C and data rate
at 5 Hz. The results showed that the calibration curves were linear over a concentration range of 5 —
75 pug-mL™" for oleanolic acid, betulinic acid, corosolic acid and maslinic acid, and 5 — 250 pg-mL™
for ursolic acid. The correlation coefficients were greater than 0.9970. The average recoveries were

between 88% and 101%, with RSDs less than 5%. This method is accurate, simple and reproducible.

* JBIEBER A Corresponding author, E-mail: liangji.ran@thermofisher.com
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It can be used for the determination of oleanolic acid, betulinic acid, corosolic acid, maslinic acid and
ursolic acid in Crataegi Frucuts.
Keywords Crataegi Frucuts, triterpenic acid, accelerate solvent extraction, charged aerosol

detector, processed products.

1) # Crataegi Fructus & 3% 7 Bl #1 ¥ 1L BL 21 Crataegus pinnatifida Bge. var. Major N. E. Br.of LI # Crataegus
pinnatifida Bge 1) T AR SE. LS S 25 B W0 A Rb, ZENG PR B )iz, BRI S fd B, 47 R0, AL BE AR Z Th AL,
BT RN, B, B g b S R R, AR R SR A LR . iR S A sy, FE i = R
BLA> EEAINAETR , BHY RIR . FPECRIR . BERMR A, K2 HA MM $g . brbbig . BEiow . 8 il 58 1E . R,
U TR 2 A P 2R BRI T LU AR ) s ) B A A

IS R A0 (ASE ) J2& — B A B A HLIA A 25 6 s R T Bl = s R Uk & W0 19 B Sl AR AR IR R, A i fiE L 4
BF L IRDSCRR i | VA R P kD S 5P SCRRAGE R FH ASE 5 HC e 24 v 1 S5 185U 152 R B SR 1) 42 USSP 7 7 R,
H A A O LA v 5 Fh =i BR S 143 ASE R HU iR A

G R IS I A B Dy e RO AT, SR TSR AN AR B SRS T O (H E T =R R S SR A s, HBRTE
200 nm B A, 55 52 T390, XK & 20 i R BUE 2 BR. A i S T 56 T2 R U AN 2% (ELSD) |, H K T 3%
K %% (MS/MS ) B KG:0 532:167, B, 28 3K % ( charged aerosol detector, CAD ) f&— i FH 76 4G 0 75 , JHC i o B AS A& At
TR I I 1 A R S TR Ak R, HLA e v ARG SR RS A A — B0 e R R T, A i 5500 ke Bk Y 2
WA ORI Y24 1 oA ISR CAD [ BHIN 2 LL AR 22k =0 1R 19 4 . ASBIF ST #8182 57 ASE-CAD 73 F LA I Ly
A R FA St P LA R . BEP R IR . FIHENR IR . SFEICR IR FIAE MRS 5 Fh =i MRA o 19 & &

1 UHB5RS
1.1 4%

ASE350 ‘i 175 71 25 U (B2 2R AR B A BR A H)) . Vanquish Core 75 8508 A (1A (FEER i R BHE A BR A
A, FE X JGEE . Corona Veo RS L 25 204G M 2% . A8 2 JE 4 i 45 P 4K 4 Chromeleon CDS 7.2.10) ; MS205DU Hi F K
(d=0.01mg, HFHFH)-FER 24 PR/ F] ) ; SB-3200DT #E 75 i i Ui 4% (180 W, 40 kHz, TP Z MBI A A ).

1.2 iR

LA B2 (L5 PS011005) | B2 &K iR (L5 PS000533) . FHERSER (L5 PS010392) . FFHIUR R (L5 PS012022) |
RESRIR (L5 PS012671) X i i 340 H 03 B AE MR A |)5 R O . LR B A FE8R R 24 F 5 Atk
Hh 4l 7K HL(Milli-Q Integral-3 ) 35 6 il 485 AR Y A/ dr 4l
1.3 FEShH &

IABIK B S1—S9 W At AR DI, T ZR S5, [ dilJa il i S10—S12 Lh S1 4 [tz HE v [ 24 L 2020 47
i P56 U] 0213 il 4%

Bl B HAR &, 50 °C MET 4 h, Kiigad 30 B i RS FREURE B oK 3.0 g, INARESE H18 &, IR B394, # 2T
JEHA A 4E R IR 34 mL ZEB00 P, 1555 BT ASE 350 P s 57 A B, T 100°C T N 7 2K H 5 min, whik
TRFL 60%, TEIAPIIK, FFZEBURR H ZEE R G E A E 50 mL, i 0.45 um JEME, IS,

S BULASRR . BEP RER . AVERRIR . FrEURRR . RESR IR X HE A I, KSR E, DL A 2 AN 2.5 mg-mL™!
FIVETR, V0 ok BE A 48 TR

2 ZR5®
2.1 g

Kl Thermo Acclaim C30 (4.6 mm x 250 mm, 5 pm) {4 354E; 1% LR HE R (A) -2 1E (B) T shAH, B B BE,
0 — 2 min, 70% B, 2 — 20 min, 70% B — 80%B; {A & 1.0 mL-min', #:17 25°C, 5 KM E8 S ALIRJE 70°C, 1
FEPRFR S L. FiR&MR, 5 AR B KT 2. 0, BEEEEAUEE KT 6000, XFFRHF 0. 98 — 1. 02. (6% & Il
K 1.

ELSD. CAD #4438 FH e il 2%, 38 FH T 460 0 55 55 MR SO Ak B4 . ASBIF 5300 LU T 190 ok 000 4 %) 00 448 . BBk B
g 25 pg-mL™ (TR A X R SR T, ZEAE) (635 2 1 R 3ESL0ERE 6 IR, ELSD Ml IR . L2 RER . BIFENRIR . 578
g . BESREZAY RSD 4354 4.15%. 3.55%. 3.24%. 3.15% £ 3.07%, ¥ KT 3%; i CAD % i9 RSD #)/NF 1%, H
[ 45 & T ELSD Joik ki I AEER. CAD HAA B i ARG 2 8 AN R AU, 38 FHARI LU s v 5 Fp = S BRI i 7.

FMENGER . FPHURIR . AESRER 1k W] 43 ST A4 (C30Hys05) , LB IR (2032 FFHIUR IR ) SR Y KRR (20-F2 I g
12 ) .9 6] 43 SEAAA (C3gHy0,) . L3R A3 70 M0 C18 AF [ MELUA R4 88, Mkl C30 A3 )5 Wl 3K 45 AR 43 B R R . 4
T JE R 2 i 3 i ot e M Al ERTE 2 FLEE IS SR TR G C30 BEFEhl, &5 FIAR T M B /K P A AR SR AL T T 4 1 4 i) 5 ) ke
Bk,

HELTAEIR(25°C, 30°C, 35°C) X435 BE (G52 1), AE S 162 RIS 0 SR R o 0 e M A 0, e R 0 8 4 88 o 22, i A
IRFRAR 2 S BUER S35 RIS B E AR 25°C i), W RIF 5, B RS J1/MT 20 MPa.
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Fig.1 Chromatograms of (A) mixed standard solution and (B) sample solution of five triterpenic acids

2.2 ASE 2Bk

X5 ASE $2 BURCR 1 $2 BOE (80, 100, 120°C) . #RASFREASE] (3, 5, 7. 10 min) 4T T H N 2 H 42, EIR K
B 2 W, R BOH rh PR TR 60%. 45 9 & 30, IRt 80°C 2 5 ) 100°C I, 2 B S0 i B 5, 15 4k 28 T )
120°C B, 3ROSR B INAR /D HE 2 R f; T AR BRI E] 2 5 min I, 80 AR BRI 5 ASE AREIEME T, &
B 1 B BOR 388 1 R 7 HR B 30 min, 2 W] ASE HREEUCHSCRAL TR HREL 25 1, fEik 4R EU 754 ASE F IR HY,
RBURE 100°C, FASHREUE) 5 min.
23 LMXARHEEK

EE I 27T T IR A X R i & GE 2, LU BERR B Rk o0 250, 100, 75, 50, 25, 10, 5, 2 pgrmL ™" (YR
SRA FRUEE I, 25 0.45 pm S FLIEBENE L f5, 43 MR HL 5 pL S2UE R AR G REAY, #4222, 17T F @ ig & . LA
W (C) XU X 0 T AR () (B BEAT 3R A SRS A ek [R1 0, 25 58 5 b = MERRZE AL TE 5.00 — 75.00 pg-mL ™ K
BBl N et 50 R RAF, HHOC R %09 >0.998.
24 KEE

WSSO R 25 pgemL ™ IR A% A SATR 5 ul, #2175 N (1% S SRR 6 IR, D R (OISR, 45 R 8
7~, RSD 439l R LLAE TR 0.35%. BEE KRR 0.24% . HHEIEIR 0.33%. SRR 0.67%. AERAR 0.41%, K% B E LT
2.5 EEHEMEREE

T2 FREUR] —HE YR (S6) LIS 6 17, 4524750 T 7 il £ Ll M v, 5 & & 25 R Wom, & 15> & & RSD 4%
AR IAETR 1.05%. B2 KR 0.58%. FHHEAEER 1.31%., FFEURIR 1.40%. RESRR 1.22%, FFAA N hEE MR I

B — (3 S A 0 ) T A5 5 00 24 40 8. 12, 24 h FERRIN E , 45 SR 45 43 06 i AR RSD 43 31 R LA iR 1.05%,
BLE KRR 0.38%. FIVERRER 0.97%. FFHURER 0.62%. BESRHR 1.06%, F& MR VA TRAE 24 h EEME R
2.6 JNEEEICR

Fa 2 FRIBUR] —HE R (S6) i 6 173, By firad 30 H i, ki & RBUM G AEM 1.5 g, AR LE &, WA WA, %
BJRZ A A YR 34ml ZE B A, SR F AR AN AKE 5 i B TS B 100% RS ILAE R . BL 2 RER . AIMERERR . FFI
Rz, AERER AT BRSL, N3 )5 BT ASE 350 PUs AR, $22.47 T Jy ikl a5 el s, 4 e IR
TEEENCR . INAEER . B P RIER . FIMENRER . ST R . RE SR IR A9 AR RIS 20 il ol 97.31%. 88.63%. 98.16%.
98.83% F1 100.39%, RSD 43415 0.96%. 1.65%. 1.38%. 0.69% Fl 4.39%.
2.7 s BRANAR IR

Bt BE S IA A R R, T E LI R . BT R IER . FIMEIRER . FFIHURER . AEIREBR MG, 43 I LAME e L (SIN) T
10 0 3 bt DU 22 £ PR AN BR 433104 5 pg-mL™ F1 2 pg'mL™",
2.8 FESINE

B4 B A ] 5, $2 B 2.4 0T 5 il 2 Al s R, #5217 T0 T i S R AT, e S T AR, TR
', 4R ILE 1.

R 1 AR 5 TP =R & & (g g, n=3)
Table 1 Contents of five triterpenic acids in samples (pg-g™*, n=3)

s WS FE i LR B R FIMERR AR FRURRR RESRAR PSS
S1 ALk yl)| 25.36 104.37 97.85 666.70 3983.37 4877.65
S2 A1l )i 63.61 125.56 90.90 757.82 459435 5632.24
S3 ALk IR 306.18 761.31 42.14 368.50 2097.14 3575.27
S4 Az LA IR 208.78 528.70 34.83 251.71 1506.44 2530.46

S5 A 1LiE INZR 22.46 91.73 84.91 539.25 3280.92 4019.27
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sk 1
P el P LR BB RmR FIAEREIR FEHICRIR BRI MR
S6 A A IIZR 25.82 92.45 77.10 579.53 3502.93 4277.83
S7 A A e 30.76 95.43 107.39 609.00 3748.19 4590.77
S8 Kol |4 25.50 80.58 76.47 576.21 3311.61 4070.37
S9 FELE T 7.26 84.12 60.64 510.54 3024.49 3687.05
S10 10 LA )| 21.79 96.87 96.11 747.55 4549.72 5512.04
S11 Il )| 25.88 95.87 79.16 534.37 3228.27 3963.55
S12 Ll A pu)1] 17.32 82.37 79.07 546.74 3343.75 4069.25

=R B LA TP SR R 2 — . AN e B e ELA AR A SRR e B (LA TR | SRR
R ). B be B CRF S R IR . AR ) AP B Wb Y (A MENR TR ) 45 3 Fh IS BY ) i MR IS UM D i RE A e, mT A5 20 )
LS e AR it ) B d . ZEAGI 12 SRR b, BR S3. S4 4, B i HEF KO BRARR > SRECRIR > B2 RIR ~ FIFEIE IR
> AR, 107 S3, S4 W REARIR > BHERIE > FPHCRIL > (WKL > MENRTR. I A R b 1 BRI 5 b = T At =
TR, S LA B A il it e T A RIS, SR IR IR Z.

A I AL A BD LA | A LR AN LR S (9 e e v, 5 b =il R 218 B A 1 75 4 SE M BT e, B %
R A B, e WTIE A0 il ] GE 2> fe X 5 Fh =l AR o0 iR, P RE 25 6 1030 B2 T s L PR SE A, 5 R AR 2 T .
BMARTATE, 5 Pl =5 RS A A i i i P 5 AR AT AN R, 58 T g i e D I 1 20 R Wi A R

3 i

AT GE R ST T DR U 7R A B - B ARG I 2 TR B0 e 1 Al R AR ] 5 P S R =G ER 2 R A S O i, A
KA ) BT PP SR AL T S5 GV R A IO 9 R A v 24 AR 4 i A P s AR B AL TR A B B
Y F 28 2RI 28 76 LA H 5 A =i T8 2 B 40 RGN w6 80 S A v SRR | MR R R R S P, O TG B AR IR B 55
8 AR 2 ARG T SRR T T S Y A T ik
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