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E A EMESE UPLC {5 S EIEZ L FNE BTNE 8 #5357

INAAE T, dkmeaR Y, Jmidde M, RN M T, MRS, EES
L ITHREEPER T REPEL TREEARIIFRG, & M 510095

2. TR EGFT RIS E, TR M 510095

3. VTN BEZRE, TR T 510405

# E: BE @VEAKRIE (CQC) 1 UPLC FREUEHE, IFFIIIEFEFR i/ RIRE . SR HHMEE (S-HF). £&
SEPN-7-0-B-D-H%EH (CG). B, AR TWITER-7-0-p-D-%E 1 (FG). BEFHE . THWERINE, A
P CQC JER kIS . Ak /W RA Agilent Eclipse Cig £ (100 mmX 4.6 mm, 3.5 pm), LAZJiE-0.05% 5 ER /K 75 i ohs
FEVENG, ABURE 0.3 mL/min, K0 25 C, KK A 265 nm. R 531405 EEMEIIE R 4FK CQC UPLC #54 &3,
AHRLBETE 0.98 LL b, Aamth 22 NI 8 Flsisr R BR#ETE 5.976~29.880 pg/mL. 5-HF 7F 10.596~52.980 pg/mL. CG
1 2.697~13.485 pg/mL. FFEEMAFAE 2.262~11.309 pg/mL. Al 21775 40.768~203.840 pg/mL. FG 7 5.825~29.126 pug/mL.
BEFS WA 0.372~1.858 pg/mL. THIEZE A 1.888~9.440 pg/mL Ze1E 52 2R BT, r 9>0.999 9, ANEEIEE 73514 1.04%.
1.30%- 1.81%- 1.41%. 1.29%- 1.01%- 1.48%- 1.29%. 10 HLAF 5 H R BRZE FAE 2.883~3.491 mg/g, S5-HF ®7E 1.710~3.791
mg/g, CG & 1E 0.107~0.286 mg/g, FEMEFBAE 0.157~0.346 mg/g, AT E7E 8.853~10.726 mg/g, FG &7 0.282~0.692
mg/g, BHEFEMIEAL 0.097~0.135 mg/g, T-HIEZ R 0.041~0.063 mg/g. 45i€  [FINX} CQC UPLC Fr4UKHEF 8 MMk
PR AT 3T, Jrikiast. e, weaf, 0l DAEA ROOPO iz 1 ik

KR BT ERIREE:; UPLC; fREUENE, 2, RERE; S-RMEMR: B8R HN-7-0-3-D-HIEH 1T IEm
T AR MRRAEE-T-O-B-DARET; BEERWN; WicE
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Abstract: Objective To establish a UPLC fingerprint of Compound Qima Capsule (CQC), to determine the eight contents in CQC
(gastrodin, 5-hydroxymethylfurfura(5-HF), calycosin-7-O-f-D-glycoside(CG), rhoifolin, naringin, formononetin-7-O-f-D-glucoside
(FG), calycosin, and formononetin), and to provide the basis for the evaluation of CQC. Methods The Agilent Eclipse C;g (100 mm x
4.6 mm, 3.5 um) column was used with a mobile phase of methyl acetonitrile-0.05% phosphoric acid gradient elution, the flow rate was
0.3 mL/min, the column temperature was 25 ‘C, and the detection wavelength was 265 nm. Results The fingerprint chromatography
with good resolution and reproducibility included 22 mutual peaks, and the similarity was more than 0.98. Gastrodin, 5-HF, CG,
rhoifolin, naringin, FG, calycosin, and formononetin were baseline seperated with good linearity relationships between concentration and
peak areas over the linear ranges, within 0.976—29.880, 10.596—52.980, 2.697—13.485, 2.262—11.309, 40.768—203.840, 5.825—
29.126, 0.372—1.858, and 1.888—9.440 ug/mL (r > 0.999 9), whose average recoveries were 1.04%, 1.30%, 1.81%, 1.41%, 1.29%,
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1.01%, 1.48%, and 1.29%. The contents of 10 batches of gastrodin, 5-HF, CG, rhoifolin, naringin, FG, calycosin, and formononetin
were 2.883—3.491, 1.710—3.791, 0.107—0.286, 0.157—0.346, 8.853—10.726, 0.282—0.692 , 0.097—0.135, and 0.041—0.063

mg/g, respectively. Conclusion The method is rapid, simple, and accurate, and can be used for the quality control of CQC.

Key words: Qima Capsule; UPLC; fingerprint; multi-components quantitative determination; gastrodin; 5-hydroxymethylfurfura;

calycosin-7-O-p-D-glycoside; rhoifolin; naringin; formononetin-7-O-B-D-glucoside; calycosin; formononetin

57 B #E (Compound Qima Capsule, CQC)
B, RIFRS RE G4, 3. 2.
7 R E, BAT RIS B S (M ThRL,
TR U e it s v 7O L R
RE . WAGLLEE 7 WRE oA B & Mz ey, JFR
1972 g T,

i HATXS CQC 15t & 4 il I 1 Jeg BT
J2 % IR HPLC 5 B, 7 54 s =
TR, PRUEIGIRTT 2L, 75 L RS A i vP i 57
L. BT, UPLC LN HA MR, K
mE /N TR A AR A B
N 25 52 7 IR R A O AR S L CQC
JFFEA S, KH UPLC RS CQC HEAT TH4L
EIERTFUM 8 AN bR o 1€ il e, %0751
HATHVHNY CQC IS M Tk —

1 {XE5HH

Agilent 1290 = Z0BH (114, DAD 224Ma
M2, SE1H Agilent 22 7]; Mettler TOLEDO AYHL 1
IR, Hit: Mettler 74 ] ; KQS5200DE ! £ 4i#
PP ER, RS IR AR AR HH-8 %X
SRR K, FEE AR A E]; MilliPore
Advantage A10 H 32K, 5 [E MilliPore 2 .

R E (b5 T-007-150421, HPLC il
R H=98% )« Bde ¢ Bl -7-O-B-D- i % H
(CG, fit'5 M-020-150130, HPLC ¥l 5E Jit &> ¥ =
98%). & EE (k5 M-021-150817, HPLC
JE IR B =98%)  TEWIAE 25 -7-O-B-D-H % i
(FG, #lt'5 M-013-150807, HPLC il 5E it &> ¥ =
98%). WL E (k'S C-018-150728, HPLC &
FiE ¥ =98%) . Mhipz 1 (it T-007-150421,
HPLC &R & 0¥ =98%). HEMI (ks
Y-106-150626, HPLC & i 73 40=98%) Fil 5-
FeH RS (5-HF, k%5 Q-042-150731, HPLC
JE TR 0 =98%) FN T AR A SR AR R AT
BRAF. O (ke WA FRERw AR, K
h e L RCZEMRK, ik Cobrald W ETT Mk
KA

10 #it CQC ) AR 5 B Bl s $2 4t

#5550 500 130401, 130402, 130403, 141101
141102, 150601, 150602, 160101, 160102 160103,
CSNIDN SN SN Y - EARNIRE SN = ) - I 1
7 WRERIRZG AL 0 ) N B P AT B 2 7], 7 R
BT R4 P B 25 TREBRIF I BE XI5 ES 2
SN IEM, S Astragali Radix KT 5.
Bl B Y 55 & Astragalus membranaceus
(Fisch.) Bge. var. mongholicus (Bge.) Hsiao [F)TJ5
s KWK Gastrodiae Rhizoma H =% FHH ) KK
Gastrodia elata Bl. [T, IR% Poria Jj %L
B RHRZS | H R K% Poria cocos (Schw.) Wolf. ff]
TR, 25 Pinelliae Rhizoma Praeparatum N
RKEgEFPEE Y5 Pinellia ternate (Thunb.)
Breit. 1)1 XM H i T, kG4 Cirri
Grandis Exocarpium N 7= 77 B J& A Y0 40 I Al
Citrus grandis ‘Tomentosa’ [ A A BT e A+
IRANZ IR, PEYE Alismatis Rhizoma PETSRRETS
JEFYIPEYS Alisma orientalis (Sam.) Juzep. HJTJ
Y2, ) Chuanxiong Rhizoma A TERHEYI N 5
Ligusticum chuanxiong Hort. I THEMRZE,
2 HESHER
2.1 BiEEH

RN Agilent Eclipse Cig A (100 mm X 4.6
mm, 3.5 um); VLB L ME-0.05%E IR 7K
BEYEL: 0~16 min, 3%~30%ZMi; 16~18 min,
30%~45%ZMfi; 18~26 min, 45%~52% L Jifis 26~
28 min, 52%~100%JE: 28~30 min, 100% & JiF:
AR 0.3 mL/min; KPS 265 nm; Al
25 °C; HEFEE 0.5 pL.
22 EREEIE
221 WIEBEIE 2 RIBORBRE . 5-HF.
CG. MMy, Mhptr. FG. BEFEM . T4
FEFN I IE R, RERRE, IR B RBR R
29.880 ug/mL. CG 13.485 pug/mL. T8 77 #1i 1.858
pg/mL. FG 29.126 pg/mL. T-H§{£ 2 9.440 ug/mL.
FlRZAF 203.840 pg/mL. EREMFF 11.309 pg/mL.
5-HF 52.980 pg/mL [PFJ7EA ] B S -
222 MEARERHS ARANED 15g, 1
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4 S, RERRE, BT 100 mL HEHEN, I 50%
FE 25 mL, #75 (TR 700 W, $i% 4 kHz) AbHE
30 min, #2727, i 0.22 um JEME, HEEIEW, RIFS.
2.2.3  SERBRZMEHNCH] DO, KRR R
BN TARNINE SN O - I Al Y i i N
93 AL T L) B IR T2, R SRR
BHHSEHEED, 2R “2.2.27 TR 7445
I 2 A A T TR

2.3 CQC UPLC B4 EILEH R

2.3.1 CQC UPLC faif [y f% “2.2.27 Wi R J5
EHlE CQC FEMEW, £ “2.17 HiEaiGA 1~ it
TR, sk Eig e, EEERUE SRR etk
BAR . A MELF BRI 22 AN g /E R IR
g, FRaEE WK 1, i CG (14 S fEAG
FROU P AR B IR RGP . o BRI IR B3R
13, O A IR SRS 2 ) .

8 17
3 56
7 ! 14
T 1 ° 10 Wy 13 s 16f 181920 21
- 2
f | '
VN, ; ! it ittt i et i g A__ 130401
: bl R A A N I -
R
ol
W;W| o 150601
thek
B B
' | I 3 {
wmm o 160102
' 160103
0 5.07 10.14 2029 2536 3043
t/min
1 10t CQC UPLC 5 FliL R 3T BRIE M EIE (R)

Fig.1 UPLC fingerprints and control fingerprint (R) for 10 batches of CQC

232 BHEMERE  HBE- AR (S 130403),
M “2.2.27 WU SAF &SR, AT
6 1, H%& “2.17 DA FIE, dskEikE. 6 5k
TR 2 E KA A (b 2R g e A A
FEVHN R BAERETHE, AHRUEEA/NT 0.998,
5 B IR AT DR B I TR) S AR U TR 1Y) RSD
BINT 3%, RITEN IR

233 fREtkEiEe BRI (S 130403),
F i “2.2.27 TAAT N Hles B, 40T 0.
2. 4, 6. 8. 10, 12hiEABAHEAEN, % “2.17
U GG A IE, WA, 7 sRIG 2 E K
2L s I 2 BB R S AL FE TR R 40D
ERAERYETHER, AUBEAN/N T 0.999, & 32 B ta kg
AEGT R B B 1) A AH DO I TR 1) RSD 33/ T 3%, 3%
TR P R4

234 KEERLAL RSN (S 130403),

T “2.2.27 AT NI I, BRE S
HEFE 6 £, 4% “2.17 TR ARSI, il sk
Kl. 6 iKiGEIZERAMZE TSN ChAtaiRa
BHEARLLE VPN RG0) BAERNETHE,  ARRUEEA /N
F-10.999, 5% = T UG AR B IR ) S AH X 0 [ AR
(1) RSD ¥J/hT 3%, R EE R

235 FRaEEME LS E RS B 10 4t
CQC i prfg Btk br oz 22 AN, RAERZ
BATA ()€ Hp 25 (0t FiR 20 B S AR BUBE VRAN 2R 4892004
TE A RGEAT 2087, R 2 iR IE JG JEAT A B U FL )
%4 0.1 min), AR Hid 2 e S0 Bl i Fnot et
Feor i, 25K 1. 10 #EEAR ok K 5
XT TR S B AHALLEE 20 514 0986+ 0.999. 0.993 .

1.000. 1.000. 1.000. 0.996. 0.999. 0.993. 0.997.
23.6 FRGENETPIAERIHESEIN KR
“2.2.3”7 LUl AR A AR R, PR “2.17
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TR R S AFERE b, S8 OR B (AR DAD 4§
AR BT RO HT, FREUEIS HbR 2 1) 22 N g
1. 3. 4. 14, 20~22 SR A4, 6. 8. 9.
11, 13 Sk B RIKZGH, 16~19 Sk ALiELT
K, 5. 8 Uk AT M, BeREL WIS, AR

LR RS TTIRAN . WL 2. GBI SR AR
an B LEXT, S 6 S IE N KRS, 8 Ik 5-HF,
14 5164 CG, 16 “FUEIFEMAT, 17 S UMMl
1, 20 SN FG, 21 S0 B o, 22 Sk
TR

1 21 piged
3 4 14 20 2
8 i el
T T T T T T T T T T T T T T T T T T T T T T T T T T 1
it e
16| 1819
s SR e e

T T T — T 1

E K

6
9 11 13

=

X T i

cQC

22

6-KWEFE 8-5-HF 14-CG  16-BRAEWLF  17-Hh
6-gastrodin  8-5-HF 14-CG 16-rhoifolin 17-naringin 20-FG 21-calycosin 22-formononetin

2 CQC FEHFIEARE BIEREINXBRAEIEE
Fig.2 HPLC of each common peak attribution in fingerprint of CQC and reference substance

24 EENE

241 KGN [ “2.2.27 DA
IR 2% 71

242 ZMEXRPFEE BURG RS, ik
Fias B 02, 0.4, 0.6, 0.8, 1.0mL & 1 mL &K
W, IR R R ZIRE, 3850, 20 RS S 1 uL,
HENBAH AL, WE, DABERE T B 4 R AR bR

30

20-FG 21-EEFEM  22-T il FE

X0, WEMHBONHNASE (V), ZefilbrnEhsk, 7530
AT FE 5 R BE % ¥Y=0.609 4 X—0.118 8, r=
1.000 0; 5-HF Y=10.967 5 X—11.989 4, »=0.999 9;
CG Y=8.549 7 X—1.462 2, r=1.000 0; FF&R1F
Y=2.517 4 X+0.059 0, »=1.000 0; hiiF v=
1.938 1 X—0.4149, r=1.0000; FG Y=11.704 2 X+
2.554 2, r=1.000 0; E&EFTM Y=13.753 4 X+
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2,571 9, r=0.999 9. TEHfEER Y=15.440 7 X—
1.440 1, r=1.000 0. &5 LR 5-HF. CG.
PP M. FG. BERTE. TOWIE R
WIAE 5.976 ~29.880 . 10.596 ~ 52.980. 2.697 ~
13.485. 2.262~11.309. 40.768~203.840. 5.825~
29.126. 0.372~1.858. 1.888~9.440 pg/mL & K1f
ZNER R

243 RPEREEAR R EE (S 130403),
2 “2.2.27 WURJEAS A IR, LY 6
I AE“2.17 TR 4 A 23 5 o 25 SRR EE L 5-HF
CG. HFEEMTT. MiBAr. FG. BEEFHEM. 50
16 Z ALY RSD 2391 4 0.33%- 0.09%. 1.81%-
1.27%. 0.39%. 1.12%. 1.00%. 0.24%, FWIAJ;
RN R

244 FOEMERE  HUE-ARE (S 130403),
2 “2.2.27 R IR iE AR, 00T 04 2,
4, 6. 8. 12 hiEANMAHEIEAL, 78 “2.17 Wi F4&
R . S5 RBRZE . 5S-HF. CG. HFEH 1.
M FE FGy BEESF TN T 1L 22 I AT RSD
3R 1.32%.1.10%- 1.62%- 1.02%- 0.75%- 0.95%-
1.58%- 0.74%, RSB & 86 12 h
WS M R AT

245 HEEMEWE B (S 130403),
2 “2.2.27 WURTEHI A I, ~PATHIS 6
Urs FEC2.17 TN 45E 3 0 5E o 45 RRIRE | 5-HF .
CG. TP MiZH FG. BT,
TE 2 23 01 RSD 437114 1.57%+1.25%- 1.58%
1.41%. 1.13%- 1.19%. 1.74%. 1.92%, FHIA&J;
EGERL

F1 HREE

2.4.6  FERDRCRERR S HCE AR (it
130403), HL2 0.75 g, ¥EEEHRE 6 171, 737 & 100 mL
S, RN LL 50% HF PG TR 6] B R 25
mL, % “2.2.27 Wi R J5 kil g A i, 4% «2.1”
T 2Rl e . S5 R RRRE . 5-HF. CG. H1&
WA AT FG. BT IEE . W R M INFE
IR AR, 5300 99.55% 98.89%. 98.61%-
98.90%. 98.60%. 99.23%. 96.96%. 99.23%, RSD
34 1.04%-1.30%+ 1.81%- 1.41%-+ 1.29%- 1.01%-
1.48%. 1.29%.
247 FESERENESS R B10#LCQC, #442.2.27
TR PR i, IR “2.17 TR Al g
PEEREI M, 20 5 8 Py s o 4, 45 R L
145 R W] 10 LA S P R BR 2 5 2.883~3.491
mg/g, 5-HF &1 1.710~3.791 mg/g, CG &E{E
0.107~0.286 mg/g, HF&EMFEAE 0.157~0.346
mg/g, M FRAE 8.853~10.726 mg/g, FG H1E
0.282~0.692 mg/g, E&EFEMIELE 0.097~0.135
mg/g, ToRITEZE RS 0.041~0.063 mg/g.
3 itie

ENSW e st i)V S L2 ~ I s i EREI N
2 PRI, G5 RE I 2 BRI LT B 25 5,
WG PP AR T 5 0B PSS, JFRHEE A IS TR] 15 30,
45, 60 min #E4T T H8E, 45 R LYHE 30 min $2IL
MFR R, COARRINGEe. BT HEE. 50%HF .
LT FNHE C CCHp ] 24 3 ) Bt B 5 1% 529 mL—
1000 mL, %] 50%ZE7). KV NIREBUAFR], 451 %
1] 50% H B S 58 4, WOZEFE 50% H I A FRHGA 711 -

ASEE ST Agilent EC-Cis (100 mmX 2.1

MELER (n=2)

Table 1 Determination result of samples (n =2)

}ﬁ%ﬁ\%ﬁ(/(mg-g*l)

s KEEE  SHF  CG  EART MEE FG B2 5 TR
130401 3.443 1.710 0.286 0.157 10.566 0.282 0.097 0.041
130403 3.855 3.791 0.154 0.346 9.477 0.692 0.135 0.063
130403 2.883 3.123 0.107 0.286 8.853 0.483 0.106 0.050
141101 3.480 3.206 0.167 0.273 10.475 0.588 0.118 0.054
141102 3.359 3.108 0.197 0.271 10.309 0.589 0.116 0.053
150601 3.443 3.322 0.177 0.279 10.654 0.566 0.121 0.055
150602 3.491 3.177 0.180 0.269 10.551 0.315 0.120 0.055
160101 3.479 2.957 0.201 0.257 10.726 0.619 0.121 0.054
160102 3.182 2.622 0.240 0.179 10.504 0.548 0.116 0.046
160103 3.198 3.400 0.115 0.300 9.607 0.547 0.114 0.054
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mm, 4.0 um), Agilent XDB-C;g (100 mmX2.1 mm,
1.8 um), Agilent SB-Cig (100 mmX2.1 mm, 1.8
um), Agilent Eclipse Cig(100 mmX4.6 mm, 3.5 pm)
4 MORNFZRBIR a4, 4558 Agilent Eclipse
Cis (100 mmX4.6 mm, 3.5 pm) (AiFE4> 2 50R
UF FEREr, PRI iz il s LhER T 4 016-0.05%
HRKHIR,  L15-0.05% L B /K A 2. 15-0.05%
R /KB WAS R AR RIS AH, &5 R L -
0.05% M R K s WL AE I BN AH 0 R U e TR B, 45
U2 ()4 B AU, kPR LI -0.05% IR /K%
WAE RN T 200 25, 30 CHIEX /> 5
ORI, ZREN] 25 CIHa kI /> B UR
el A LR T AR E A 0.2 0.3 0.4 mL/min
Xy BRCR R, 45 R3] 0.3 mL/min i (4 %04
(53 B AR SR, DRI e AR 25 °C, ABUAR
24 0.3 mL/min; i3 DAD #:254F 190~400 nm
A, 458 265 nm M EIFIERZ, RILiIESE 265
nm {F 4 FE S BRI .

AL FE T ) CQC UPLC f54U &I, Xt Bt
22 A ILAFWEIHT TWIRJE AT A1, CQC 1) E Ak
PIFORIE TS KRR IELm)N =, &5, IR
KRNEN BB AR R0 I, T R R AT g
BN R D, sE KRR g R a2 )
JEAFEEME ikt o ASSLIGHENT T X 8 AR A AT )
P 2 (1 2 et 2 AT 7592, 45 AR WA 10 HLFE &
ZZERN, MR R AR, 0 A T ]
IR R B AT R R 5
B RIS AAEZL. N5 B 5 I E g T
TR T 5%,

Sk
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