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 E: BR BSLFEEARE HPLC ZabrE EIRSUERE, AT A N 0 5T & 45 R0 O S A0 4R L 7 i F B AR S FF
Bk RAEYS SN (HSDE) vESREURINELEE, KA Agilent Zorbax SB-Cig (250 mmX 4.6 mm, 5.0 um) faiffE,
L JE-0.5%K 2.1 +10 mmol/L LRREKIEWC B, #ATH S, AFUREDY 0.8 mL/min, R 25 C, KN
280 nm. F|FH ESI-TOF/MS 2% U A IR B 2 P Ak G 0k A7 2500, 7EXT 2 3B FRTEME A 7 1EAT e Sl e (Rt |, Eor
PEIRA R HPLC fRatEig. 455% PR HPLC faa BRE LA 30 Mg, fl 7HAH 9 Mg, Al hRER. &5
. UNeERR . BPTER. EE. M. Sk, FEURMARERRR, T HHHT T RN E. SRR P BE T E
B, 10 S PE A N B A LB B el , T 78 A TR LAt it P A IR LU Z2 80K . 4518 HSDE-HPLC-DAD-ESI-TOF/MS
AT DU A T EERE 1) PSSR HUR 4347, 76 b 3 ST 48 S0 B0 45 A AH BUEE 3 ol T LR R VPN, o v A )
JREFEHIACPIR L T IEME AR SR .
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Abstract: Objective To establish a HSDE-HPLC-DAD-ESI-TOF/MS method for the rapid identification of chemical ingredients for
Chaenomeles thibetica, and establish the multi-component quantitative fingerprint to evaluate its quality. Methods The separation
was developed via an Agilent Zorbax SB-C g column (250 mm x 4.6 mm, 5.0 um) with a gradient elution at a temperature of 25 C,

the acetonitrile was used as the mobile phase A and 0.5% glacial acetic acid and 10 mM ammonium acetate solution was used as the
mobile phase B with a flow rate of 0.8 mL/min, and the detection wavelength was 280 nm. ESI-TOF/MS was used for the identification
of chemical ingredients in C. thibetica. The fingerprint of C. thibetica was established based on the quantitative detection of
multi-components. Results The HPLC fingerprint of C. thibetica has 30 common peaks, nine ingredients (chlorogenic acid, vanillic
acid, caffeic acid, veratric acid, rutin, quercitrin, hyperin, oleanolic acid, and uosolic acid) of C. thibetica were identified, and the
contents of them were determined. Similarity analysis shows that the similarity of 10 batches of C. thibetica is relatively close, while
the similarity between C. thibetica and other varieties' is quite different. Conclusion HSDE-HPLC-DAD-ESI-TOF/MS method can
be used for the rapid extraction and analysis of C. thibetica fresh samples. On this basis, the fingerprint analysis combined with
similarity analysis can be used for quality evaluation of C. thibetica.
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PASA I Chaenomeles thibetica Yu NEEREIA
JNERY), FESMETR. UIEEX, BEE
LiE%. MBE. B2, HTETIERER
W ORRS VSR HEEZE . DU S S,
3 25 6 SRS FR RO T G 24 48 38300 A 24514, (o
HEEZ ) 25— BRI N, HA I BT E bR ifE
AR SRR L % 5 7R (R E 2 )
2015 FRRHPPERH AR C. speciosa (Sweet)
Nakai {EAARZ M1 EZERIE, AT =45
ATt e S SR R AN A SRR REAT TS B e,
A RTEIERAN 2] G LA R o T 4K ()i
TR, ARNRLHEEH L5, G E R
AHUER. BB, =gk, B, BAH.
TRAFS Pk BUR. XL PUE. Prdtb. 1
AR 25 2 FhaE N M MOR B R bR 0 X LA
R 2 oy 2 IR A A R TR TS
R R 5310 23 B 0 R B o 5T 22 4 BRI 7
AR IR A EE R . RiMESNIE, PUEA
JIFRT o B2 428 AT SR 455 B R M bR 4 Tt A/ 3 B
RO Er R, = RGN AARIE .

Z et E BRI GBI HEARESEIGEHEAR S
BOFPERL Y 2 Tabr g ARG A, RTLLE N4 T Hb
Fhldh g m R, Rk, ZiEbREEIEQ
Pl i 5 R A o 24 o g T T R R T B E
H, IF BBk 2 g T A 2584 S rh 2 1)
BB TR O TR P A TR R
FNE D S K, DU T 58 f b o A 1 F P A IR
BRUR, ASHIE AR o RO it - — AR B A s 25 -
HLIEE 55 RATHS 8] i (HPLC-DAD-ESI-TOF/MS)
16 FH 5 A A I R 22 B Ak 22 B 4y 1R AT BRI 23 A
Al AEXT CR 2 AR AR A HEAT & B E R L
AL T K2R BRI, DU N S R
JIT A KPR AL VR AR S Hr
1 EEHH

ZHEAR 1260 = ROHRAR ELE (S2E Agilent 22
A]D; G6520 BUPUZAT 5 B K AT I (] B RE AN, oA H
Wi 5% B IR (EE Agilent A#]); N2 —HF5
HTKF (Sartourius, BSA /A7]); SB-5200D %! =3
YA CT R Z R A R A
7]); THZ-8 THIR/KIBH G5 24 AEE) ).
4. XSELECT ™ HSS T3 (150 mm X 3.0 mm,
3.5 um), 3E[H Agilent Kromasil 100-5 C;3 E103491
(250 mmX4.6 mm, 5.0 pm), 32[H Agilent Zorbax

SB-Cig (250 mmX4.6 mm, 5.0 pm),

SRS R (LS 327-97-9), FHEE (iS5
121-34-6) WMMERR (flb'5 331-39-5). ZER (it
T 93-07-2). EFH (T 153-18-4), HEH (it
5 522-12-3) EkIF Gt 482-36-0). SRR
M (k5 508-02-1) RERIR (L5 77-52-1), &
E=98%, BT LR AR IR A F .
OB (g, & Fisher Scientific); FEE (il
4, (2R 8 ESDA R A AL LA RD UK R
wall, RETTRFE A ARFIABR AR ToK B
Corfiral, REET i RAA R AR S8 H
KONIERG IS AT K . BRI R 7 il £
WA L 01 %5 e AR IR C. thibetica Yu. B AR
C. cathayensis Schneid .45 AR C. speciosa (Sweet)
Nakai. Y6 AR C. sinensis (Thouin) Koehne, K
PR 1,

F1 HmEKIR
Table 1 Source of samples

FPs AR RPN SR

S1 PEIARN PR AR APEYE 01 2015-11-09
S2 PEIARN  PEghi " AR APEYE 02 2015-11-09
S3 PEIAN  PEghi " AR APEYE 03 2015-11-09
S4 PEIARN  PEghi " AR APEE 04 2015-11-09
S5 PEIEAR  PEIRFL % F A A 01 2015-11-09
S6 PEIEAR  PEIRBLES F2 A A 02 2015-11-09
S7 PR PEgh =5 A A 03 2015-11-09
S8 PEIRAR  VEIRFL % H A A 04 2015-11-09
S9 PEIAR  PEgh =5 A A 05 2015-11-09
S10 PN PRI R T AS 06 2015-11-09
S11 AN h&RIGST 2015-11-12
S12 EBHAN LRI 2015-11-12
S13 JLEAR ERIGST 2015-11-12

2 FAEEHR
2.1 SER&EARHIE
I3 RS EARE 1.0 mg MISERIR . & HIR. Wik
B R, SEE. MR, Sk, FEER
. BERERXTHEN, FET 1| mL &+, HPE
BRI ERZZE, MRS EYREREN 1
mg/mL F0F SRR, & .
22 Hi@ARmEHlE
FEEFRIUAREL 254 5.0 g, VIS BT 50 mL EP
B, AN 10 mL FEE, T 60 C/KitraAT/KIE 10
min CKEFEM), BN S mL /K, FIH&EETIS
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Bk HR (13 000 r/min, 1 min) $2HL, 3EWGT
0.22 pm LIRS AE A A
23 @BiEsTEEH

Agilent Zorbax SB-Cig (250 mmX4.6 mm, 5.0
um), MM ALHE (A) -0.5%0K 218 + 10 mmol/L
CTREOKIE (B): BREEVEM (0~20 min, 7%~
8% A; 20~30 min, 8% ~10% A; 30~50 min, 10%~

11% A; 50~65 min, 11%~13% A; 65~90 min,
13%~15% A; 90~110 min, 15%~20% A; 110~
115 min, 20% A; 115~140 min, 20%~45% A; 140~
150 min, 45% A; 151~156 min, 90%~100% A;

156~165 min, 100% A); &FIRE N 0.8 mL/min;
FEIRA 25 °C s Rl 280 nm; JFEAEE A 10 L.
FE B LA 1.

l(I)O léO 140 160

0 20 4IO 60 80
t/min
1 FEARKAERE HPLC

Fig.1 HPLC chromatogram of C. thibetica sample

24 [FRERNEH
HLWE 55 1 7 B A kil s A RvaE m/z
100~1 000; #EFLHE 60 V; BAE HIE 5.0 kV;
AfRHEIE 100 V; W% SE 310 kPa; TESAFR
& 11.0 L/'min; FESESE 350 C.
2.5 ESI-TOF/MS %3

FEARAG I B S5, SR HUE 55 AT I ) 5
TERA, X P v ) 2 A Ay AT I A
Al ARAE IR ARSI A TR EE R,
DAD Fr I #5 3R 15 (1) SNBSS ., FF2 26 AH G STk
JHp [ R 2 B b g A LA 0T 7L BT AL 2 B H
B, REALEEAT SN, SR IE 2.
2.6 FEFER
2.6.1 LRMEXRRIIFLE KA FTERE RS
XTSI, 4% “2.37 TR A & AR AT

e AR, DAL &5 S B i
AR (XD, WEFNAALLR (YD, ZHIbRiE 2k,
FERAFENE A FE. B0 BRSO R 2R IR
BERE, L 3 RHEMLLTHE S O AR, BL 10
fEEMETH R e 2R, 4RI 3.

2,62 FEEFEEAE FERRAC ST SR M, %
“2.27 TN FEG S IR, R 9237 TR
WARAFIELLIERE 6 Ik, TS Hh SRR . &AL
B DNMERR . ZEPIR . SEET . M. S2pkiT.
FEERIR . RE SRR 1) G B I (R AIE AN, 43t
H RSD {f, HAREE IS [A] RSD K2 0.31%- 0.24%.
0.25%+0.17%- 0.12%+0.15%- 0.22%- 0.27%- 0.24%,
YT 1%, UM RSD K IK/2E 0.80%. 0.20%-
1.35%-3.45%- 1.98%- 3.38%- 1.09%- 1.23%- 1.14%,
BINT 5%, UL AE B T RE R4, BEALR

£2 9 MLAYIE HPLC-ESI-TOF/MS Rt 9 FRENELER
Table 2 HPLC-ESI-TOF/MS accurate molecular weight measurements of nine compounds

g5 LR B4 B 18] /min wEY TR M+H]" [M+Na]" [M—H]
4 17.95 oR )5 R Cy6H;50 353.061 4 353.061 4
7 27.28 R CsH0, 169.052 3 167.0349
9 31.32 eI CyH;0,4 179.034 9
18 63.04 HPR CoH 004 181.0518
22 88.79 =HHE CyH30016 539.249 9
25 107.24 M e CyHy0y 447.095 6
26 112.59 B0 S Cy1Hy01, 465.103 2 487.084 3
29 145.62 SRR C3oHu50;5 4553530
30 146.29 RERIR C3oHu50;5 4553530




)

Chinese Traditional and Herbal Drugs 2% 49 %% 3 103§ 201845 A

* 2457 -

&3 IMAYHEEASGIE. LMEEREHR. EER

Table 3 Regressive equations, linear ranges, LOD, and LOQ of nine compounds

&Y YRy LML/ (ugmL ™) s ¥ R /(ug-mL ™) SE B /(ugmL ™)
R IR Y=23.701 X+40.579 2.50~150.00 0.999 8 0.084 0.281
FHR Y=24.867 X—14.176 2.50~150.00 0.999 2 0.068 0.227
Wi Y=43.141 X—31.010 1.25~50.00 0.999 6 0.044 0.147
PR Y=20.019 X+3.028 2.50~50.00 0.999 8 0.125 0.417
EEY Y=11.280 X+0.453 2.50~50.00 0.999 9 0.208 0.694
M e Y=0.255 X+1.937 25.00~400.00 0.999 5 0.776 2.586
SLBE Y=32.739 X—2.240 1.25~25.00 0.999 9 0.047 0.156
FIHERE  Y=20.701 X+3.520 1.25~25.00 0.999 2 0.053 0.177
RERR Y=42.512 X—18.341 1.25~25.00 0.999 1 0.060 0.200

ZE/N, BITR I F E 23 BT 7 V28 L

2.6.3 FHEEMRAE EFRI S1 SRS 6
By, % “2.27 WU AP TTiE S S A TR, %
“2.37 WUR G KA REFE AT, WS 9 MEED
(1) O B B R AU AR, IR UT 5 RSD. &5 IR 4% 5
B AR WHERR . B, EEE. M.
YRR FFIBORIR . RE AR IR B N [A] RSD 4K
U 0.48%- 0.43%- 0.40%- 0.26%- 0.54%- 0.65%
0.34%-+ 0.51%-. 0.48%, ¥J/NT 1%, FESH
RSD &K FE 1.63%- 3.04%- 1.93%. 3.64%. 2.86%-
3.60%-+ 3.34%-. 1.78%. 2.01%, ¥J/NTF 5%, 45
REWTILEELERLT.

2.6.4 FaEMEREE  HS1 SARMAEH A, 1%
MR 237 TR a5, 2 IAE 04 34 64 124 18,
24 h EFEA T, e s ] 25 RARIRIR . A
DNMERR . PR EETE. MUY &2 8kTE. 57
BURIR. RERMRAIIRE I ] RSD KK 0.35%-
0.45%-. 0.44%. 0.33%. 0.18%. 0.29%. 0.34%.
0.32%- 0.29%, HI/NF 1%, WA RSD fKIk2&
2.87%- 3.36%- 1.35%. 3.45%. 2.33%-. 3.58%-
1.08%- 2.45%. 2.51%, ¥J/NT 5%, FBIFESAE
24 h WAL R 2 .

2.6.5 fbRECERLE R CATS H bR &
YIS EARNRES 2.50 g, 43 BIVERG NN 8 R R «
FHER. WHER. AR, Z&H. Mkt &2
PR, FFHURIR. RERERT R SIE R, RIS
IR & TR 6 4y, 4% “2.37 Wi KRR
ST, ME S H bSPTIR, TR R el
R 5N 96.87%. 98.80%. 99.57%- 97.74%-
97.94%. 96.94%. 99.04%. 97.70%. 98.40%, RSD
3N 3.28%12.32%- 2.15%- 3.35%- 1.45%- 2.25%-

1.19%. 2.30%. 3.27%. MIZIREERATE1, AJ7ik
1 [ET A e R o
2.7 HmE

i “2.27 TR AR SRR & Tk 10
HERE AW, SR “2.37 TR (i 245 73 Ak RE o
BT, 530 10 HETEHEA R 3 $EA 5] 5 A A TURE
9 MEAWI Ik IETAR, ISR AR 3 &
PERENA TR, 15 HACREE S 9 ML S & & .
M 4 FTLLUE H, PEIA IR 9 ANEPE RS F b R
M3 & AR e, FOPIAMEON 556.14 ng/gs &
22 BRI EAR A, HPIMESN 9.87 pglgs 9
ANVE MRS I FN~F3MEA 1 250.15 pg/g. AHELZ
T BRI BHATRDE BEA TR A 9 ANE P A
G R IAT - B AR XA, 4 8 1.016.14.573.44.
732.36 ng/g.
2.8 IEWENEREN

X 10 REASFIHE R B P IBOA TRE i, 4% “2.27
T PR A 38 7 320 o) % e il v i, 5 10
uL A RIEERE, 4% “2.37 TR M RE SRR T,
FEAL VAR R HPLC FRIEFESCEE, WK 2. 7R
ARSI RGN, S B EEE
30 MG, 3X 30 ANt g RITR RY P A T HPLC
FROUEIRE (R . 25 3R, 25 (i I AH 0 AR
I ] () RSDYo3417E 1% LA , T A XS U T AR 7 RSD%
BIFE 5%LAIN .

R FH AR 5256 8 ST ) 5 106 PR AR TR 45 R AR
B ANAE A REE T HPLC 2047, FrfS it &
Wl 3 frac. AW 3 ATRAE H, PR S HA 3
FIAN R B AR HPLC BIAFAE B AR, Ut B A
FUHESL I PE A HPLC $5 80 B 7T DA s ik 7 ek A
JRIREE B
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Table 4 Contents of nine compounds in samples
. R $ (g )

TUgEm mEm RER BSM SET WEHT S4HE FUEM ERR WA
S1 215.73 129.16 38.49 23.65 20.44 557.60 9.67 142.75 120.56 1 258.05
S2 211.62 120.22 37.03 23.90 19.58 595.70 9.32 144.84 115.52 1277.73
S3 220.54 126.30 38.35 24.37 19.58 543.16 9.89 139.45 121.41 1243.05
S4 210.38 130.55 39.28 25.58 20.79 539.65 10.29 150.56 125.50 1252.58
S5 214.82 126.46 38.76 25.87 19.69 576.43 9.97 141.45 114.51 1267.96
S6 213.61 122.69 37.83 25.17 20.72 563.89 9.90 150.43 121.31 1265.55
S7 204.79 129.80 38.71 25.06 19.22 522.96 10.13 148.84 118.61 1218.12
S8 206.87 121.32 35.66 23.65 21.07 565.59 9.97 139.90 114.32 1238.35
S9 217.48 123.17 38.52 23.93 21.33 543.96 9.54 135.90 112.40 1226.23
S10 214.84 138.09 37.05 25.02 19.64 552.50 10.01 145.29 111.41 1253.85
S11 121.33 41.15 12.24 1.61 17.20 814.06 5.97 0.52 2.06 1016.14
S12 87.92 26.28 15.55 2.19 7.93 420.48 7.19 2.79 3.11 573.44
S13 35.30 3291 15.37 2.18 26.13 602.00 7.54 5.56 5.37 732.36

& 2

A NA) HPLC FHEIE S EIE
Fig.2 HPLC fingerprints of C. thibetica

M

O 20 40 60 80
t/min

100

3 FHEELESTEE

Fig. 3 Comparison of specific chromatograms

2.9 HRIAETTEMN

T H 2 e S TS AR B AN R4V
FHMZEFI2) 2004 A FRD XT 10 HEPEJRA KL 5
(I SUEIE AT AL EE 23 H7 o il AR HdE =
AN 2 SUE A URE TH LA, 16 ik 30 Ik
A IEHATREIEUAS, BL ST SAE S FTbRiE i B it
skt BB SR, T 10 LG sAICRT 3 kAt b
FPA TIAE S A A BE VA, SR R AR SEVE T3
AU 5, SR NE 5. NE 5 ATUUEE, ANH
HER P I AL EE B e, i B L o & 22 i)
ANK, T P A TR 55 At A JTC PR AR A 22 %8
K, PRS2 RS ENELS R

3 i
31 iR @EBREEEER K

B B EOR (HSDE) J&f8:Kd i
BN AR, ARSI TR )
PERIR A BRI PR 1 Rl 70 XV ) 380 2 v )
AR, HHEAHRIER R, JRICR G BEARIR. TR,

x5 BMETFNER

Table 5 Similarity evaluation

F it HHE F it HHE

S1 1.000 0 S8 0.999 8
S2 0.999 7 S9 0.999 8
S3 0.999 9 S10 0.999 6
S4 0.999 9 S11 0.407 5
S5 0.999 9 S12 03311
S6 0.999 4 S13 0.236 7
S7 0.999 5
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L TRAEAR i, MR R R o3 B P B[] 20 3k
17, Se—FHEYA RS PRBCR R SR S T
7200, szt SR HSDE V5 A IRE S R, %
SAFREUAR] UK. 50%. 70%- 100%HEE). K
&3 (11000 12 000, 13 000, 14 000 r/min). A~
[EHEEUIA] 0.5+ 1. 2. 3 min) BAOERECECR, A
FHHREUAHLIR “2.27 TR g & AT i, 25 R
FW], K 70%HEEK. 13 000 r/min. 1 min /EA
PEHURAEIS, kI %, VR FERLLT
32 BIERMHML

T 3 MRASFE M AR (3 XSELECT™
HSS T3 (150 mm X 3.0 mm, 3.5 pum). Agilent Zorbax
SB-Cig (250 mm X 4.6 mm, 5.0 um). Agilent
Kromasil 100-5C;5 E103491 (250 mmX4.6 mm, 5.0
um), 1% R ARSI, AR, R
H Agilent Zorbax SB-C;g (250 mmX4.6 mm, 5.0
pm) R A AR U A 2 B R s
o ARMRSELHEGZMAENER. EH. =550
SRy, RSB LS B, RIR A
FEEEE M T SRR . 5T HEE- KR -
IKAE BV IS BRIk, R O -
IKAE TSN AR & U653 B BE LT o And512), DRtk
IEHE G -K T AR TSR B 7 B 98 . BT AR
R SH REAVIRF IRy, 55 ik
TR R R R AR, GRS RIS, Wl
— R T RS IMAANFE LHIFER (0.3%iK 4
R\ 0.5%0K LR 0.7%IK TR S B2 b #% (il 43
B, g5 HERM, AP 0.5%0K 4 +10
mmol/L Z BRI % L I FRVERLLT  WETEAREL
29 338 Bt PR R 8 K A A P AR T 48 8 JS % 1)
TEB K, 48 R MR ARG I 28 5 S A TIVTEAS [F) K
(190~400 nm) FHIIGE], Z9REN, LRl
K 280 nm I FEFEAIAFE i HPLC (il % |
WETIAROR . TN AR ety HIRER BT, Bk, ik
£ 280 nm 1 4 P8 s A TR i F8 S0 B3 Ay Rl 8
4 g

AT KA HSDE % A R EEFE 4T B3R
HY, #5777 HPLC-ESI-TOF/MS 43 Bl g P s A JIC
HE YRR S B 50, TEXT ZHE KRR S 2 BT R AL
AL T PEUR N M I Z $ehn E EIRSUEE, 446
AEALEE 23, AT DASE IR P R AC S5 oAt i b AT
TERAIX 53 o 1A 9T 25 SR B FH P s AC TR 244 42

BT RV A MBS R .

SE
(11 B Ve 5, KSR, 5 JURORICH) S50 A 5
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