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# ZE: B8 23 HPLC AR ZME REAFFREZF. AR EAAETRERZE-7-0-4-D-# HAEELE
(LGCRP) . # ¥ %-7-O-# & #5@ 83 (AGCRP) 897 ik, 7ik: KM Ctt (250 mmx4.6 mm, 5 pum) , AT
M-0.1% Bh B8 K imik (0.1:99.9, viv) HASNMMBATHZ RS, HMEK 347 nm, A%k 1 mL/min, 428 30 °C; £
TRBUERN . BRI ANE, RBEAEHHMTLE ik, @A %EARKE, AHELE. AERAZIRE
K, HEE., TAMK., BEMRA RS ERE, BiEF A0 ERNR. 2%: KEXE. F% %4 LGCRP,
AGCRP % #1 £ 3.080~12.321., 4.753~19.010. 5.67~22.68. 9.97~39.86 ug/mL & B A 5 & A% @R 2 RAFE KM X
Z, r{i¥ KT 0.9993; #EHmEaA1H 0.11. 0.08. 0.03. 0.03 pg/mL, FLEMHESAIH 035, 0.23. 0.09. 0.10 pg/mL,
WERE., BRMAT LR R, MAFERELE YA 98.8%~102.8%. 92.9%~98.1%. 93.9%~97.9%. 93.7%~
97.3%. 4ik: MEFFBRERL, ZHES. BEMG. AHLS. ERARR, TRATFTREHF T 2ARBRAL
FeF R RO ENE, iR KEFIIR MR EARE Q2 RAEIRIE
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Individual Determination of Two Kinds of Flavonoids and Their
Glycosides in Nepeta bracteataby HPLC

Parhat Dolkun', Muhammadjan Abduwaki’, ZHU Jinfang"", LIU Ye', Mardan Anwar'

(1.College of Food Science and Pharmaceutical Science, Xinjiang Agricultural University, Urumgqi 830052, China;
2.Department of Pharmacy, College Xinjiang Uyghur Medicine, Hetian 848000, China)

Abstract: Objective: To establish two HPLC methods for determination content of luteolin, apigenin, and their glucosides
such as luteolin-7-O-f-D-glucuronide (LGCRP), apigenin-7-O-glucuronide (AGCRP) in Nepeta bracteata. Methods: The
determination was performed on C,q column(250 mmx4.6 mm, 5 um) with mobile phase consisted of acetonitrile-0.1%
phosphoric acid solution (0.1:99.9, v/v) at the flow rate of 1.0 mL/min. The detection wavelength was 347 nm, and the
column temperature was 30 “C. The methods of pretreatment such as extraction solvent, amount of solvent, extraction time
were optimized. Then, applicability of methods was investigated by system suitability test, linear relationship, limit of
detection and limit of quantification inspection, precision, repeatability, stability, recovery test. Results: The linear ranges of
luteolin, apigenin, LGCRP, AGCRP were 3.080~12.321, 4.753~19.010, 5.67~22.68, 9.97~39.86 ng/mL, r=0.9993, the
limit of detection were 0.11, 0.08, 0.03, 0.03 pg/mL, and the limit of quantification were 0.35, 0.23, 0.09, 0.10 pg/mL. The
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precision, repeatability and stability were good, the recovery were in the range of 98.8%~102.8%, 92.9%~98.1%,
93.9%~97.9%, 93.7%~97.3%. Conclusion: Both methods can be used for the quantitative determination of two flavonoids
and their glycosides in Nepeta bracteata because there are simple operation, high sensitivity, good stability, high accuracy

and strong applicability. Thus, it provide a basis for the formulation of the quality standard of Nepeta bracteata.

Key words: Nepeta bracteata Benth; luteolin; apigenin; luteolin-7-O-f-D-glucuronide; apigenin-7-O-glucuronide; high

performance liquid chromatography (HPLC)

KA I R EFE Rl (Labiatae) 3] 5+ & LI I+
(Nepeta bracteata Benth) W Tl e85, 48 5 IR4 N
“HH A EPHE” , ek T KB TR A Y IR G & I b
R ) CGR pa O M 4E Y A5 oy g b, HoAE T AR IR AT
Mg, AESE 1R | BB . RITESRE . THARIBIRU,
YEE IR 2435 ) g 2R BRI T 4 5 HAT 11 2Pt
W AFRNRAVER, FHTIRITAE R =G BE
RAGEESED . B TIHIOT EAEY) S TR L SRR,
AR R RSO SR TS, (H H AT S
L X RGBT ST Al REEOCCTEE=
B RN TTAE R4 B B al A IS 7 8 VRV A T
PEPRLEFO R A5 45 57 HPLC 3500 < S5
125 RESR IR & B S e s EE IO %) EbFsE™, PRk, 2
ST RAEFRITT 04 S FE I 2 7 v, T e BT AR v,
Xop TR RO ity 948 i) A AR AR fdt e i Y
N FHEA EZEA IR X,

BRI R M 3Rz, (B E N Ah
B RRAEDNST TR E R D, TREFEED HRIE I
IT A HER PR FRAT BH W g T TSR, HAE A 322
FRIAE R AT XS Th1/Th2 41 uAH G20 iy
- (IFN-y Fll 1L-4 ) 2R A7 45 58 27 RS 1 3 AR FH LA
K IL-6 F1 1L-17 S5 9E 40 M P 7~k a4t 5 By
ANERFARA - B IR AT EER WFTT B0, FALHI T o 2
HAVRMHER . b, B35 PhatERH . B SCEknT
N, FABFNIT 0GP 853 N A2 R 2208 R B TR IS i 43,
{BRAEFHTT B2 S R 20—, E2hE T
PTG R RHEVE, HAFMEPEANT ] . Wiy
RS A R ZHEAA W IE R | il 8. P .
YOI EE . 1B BUR . B A HEEAEEE, I
R TE 2 5 rh U 5O ST i B R VE )
B AR SRR TNIE B 53-VE S FAEHR I & de i)
ERIFEPRST ABDUWAKI 5120 KR I BB
fiif o B AR IR PR HLZR | TR L TSR R -7-O-i %
PEIE MR B (Apigenin-7-O-glucuronide, AGCRP) . &K
R B 2R -7-O-p-D- 4] %5 Bl 1% iR 11 ( Luteolin-7-O--D-
glucuronide, LGCRP) | A B 2K -7-0-p-F-FLHEH .
Tt AR ZE -7-0-B-D-481 2 B 45 22 PP B il A2 B i 2
AT o ASTRATZH 38 A5 B HA T S 56 & BRI R
FRELZ | o EE . LGCRP. AGCRP & AHX 4 i HL
GBS AR, WS R I LA R e ORI IS Ak
3o D3Ah, T IRAEDNOT ORI | e R S
R T . B E A 2R R R R, B IR ] [E] B e
W, BS54 R E PUAS a5, W25 55801
ROMSTPRBCANFE Sy . BRI EFEIT S | IR M o3 i

JEAS TS5 TR R, 5 Re PV 2 7725 40 3 [ 8 AR R R 2R
T3 M LGCRP, AGCRP F&H .
1 #MRI5RE
1.1 MR5EE

15 #b K &L I I7 25 A 2B 77 HE S e il R
S1(20151029) . S2(20170830) . S3(20171030) .
S4(20181211) . S5(20190117) . S6(20190207) .
S7(20190523) . S8(20191119) . S9(20191209) .
S10(20200507) . S11(20200526) . S12(20200530) .
S13(20200601) . S14(20200715) . S15(20200826)

S3~S9 W [ FramAr e a2 25 A7 BRAF], AR A [

e R ZE A R A F o 15 HLZE S s 5 IR
H 36 X2 AR S IFSE e SRRV B B S e @l 24
25 N ETE RIS 8 BRI i T, R
FRELZRE b EE A2 S S e AT B, L5 111520-
200504, 235 = 98%; FrkdE HigIRMAEYRHCE
BRZSH], L5 TO4S8F43072, 4l = 98%; LGCRP
o B 2 R A S E ST B, IS 111968-201602, 4l
¥ 97.7%; AGCRP  J BRI R R4y A RS
A], #IL5-: DM21032005, 4liJEF 99.48%; LNE i
2li, Sigma 2N Fl; AT G AN ARERERER BH 5 24 53 Ar 4l s
I SEAINE Y

AL204-1C BUHL FR5F  MEdeih-FER 28 -
A TR E]; KQ5200 B VAV Bl
IUAFA PR E]; TG16B A & .0opL R mT gler
SEEAERA RN ] LC-16 A i FRIHT
S A BRA T
12 KEBEEZR, AFRZRIENEFEFMR
1.2.1 X SEWR A RSB RBRORREE R
11.1 mg. F322 10.9 mg, 535 T 10 mL 3P, i
AP E 25 B 205, Sr B 3 1,11, 1.09 mg/mL
X R it 5T
1.2.2 MR HI PRI ST 2584 OBy
e, i 20 B, #8249 2.00 g, BT 50 mL H
FEHETRIE T, I 70% LB, $55), PR E A, W s
PETI%h 300 W, #8575 B 30 min, FH 70% Z,BEfh
JEIRAREE &, F25), 1438, B0 10 min(14000 1/ min),
VA E S A RS R AR
1.23 (3% & (@ 3% A : InertSustion C g £k
(250 mmx4.6 mm, 5 um); Fi st A: ZHEHEI, i)
A3 B: 0.1% BEBR K (0.1:99.9, v/v) 314 75 5 .
1.0 mL/min; &G4 : 347 nm; #3730 °C; BEFE R
20 pL, #2251 Yo P aEf it 1ol
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Table 1 Elution program
B[] (min) MBIAEA(%) TENAB(%) i IRES
0~15 2532 7568 LRMEVEIE
15~20 3233 68—67 LRMEVEIE
20~25 33—41.5 67—58.5 LT
25~30 41.5-25 58.5—75 RMEVEIBE
30~35 25 75 SR

1.2.4 FESATAEEEIRIZEEE
1.2.4.1 $REUERINHEEE FREUA LRGN T2

MBIA, 5320 6 4, B 3 14y, BR324 2.00 g, 3% °1.2.27

WU J7 1k i) e A3 VA W, B A 4 i) A R e
70% FHEE. 50% FEE . TR LEE. 70% LB, 50% 4
sty U710, Al PR (A SO 2, F 42 A= (1D) 1AL
KRREZR | TRE TR
g/ = % XD
Ao C bR, pg/mL, HIEEFCA
bR £R 1845 H; D FoRE R BAAFL, mL; m 3
TN HURE R, g
1.2.42 EHRUIMAEFZLE  FREUG]—HERERIT
MR, 43 5 A, A 3 0y, EEUY Y 2.00 g, F#7
“1.2.27 300 F 7 ikl S AR S B W, AR S B
70% Z.E 20, 30, 40, 50, 60 mL, fi F % AH (L A%
MR, FEHE A AR RBREE | AR .
1.2.4.3 $REEIEIESES BRIUE]—HERBIHIIT 2

ABIAR, 5320 5 41, 20 3 1y, B2 2.00 g, #%71.2.27

TR J7 1 il 25 A S S T, R4 43 ) S HRER 10,
20, 30, 40, 50 min, {87 FHBAR S 22, Ii4%
AN (DITEARBEZR | TR E T,

1.2.5 JiiksEss

1.2.5.1 RGEEHMERE 7 LR ERESAT, s
X HECS AR S A TR A A AR U R, A
HPLC £ 2EmMFa2EK,

1.2.5.2 ZeMECHR . KBRAGERRR 43R5 W
Xof B i 25 W 70% 2B &5 AR R BT 2R 3.080~
12.321 pg/mL, /32 4.753~19.010 pg/mL AR &
Xof BRI, AT BB S X (pug/mL) RS AL R,
TR Y SHAEBR, ST B AR R EE | ek
PR A [l U1 R RN P 9 B, 422 (5 e b (S/ND 242k
3 A H R (LOD), LA S/N 25k 10 15 % & R
(LOQ),

1.2.5.3 G RGeS WHIR] — X5 HE % 2 R A
5 W, FE 1.2 37 OS54 F e e AR 145 RSD fH.
1.2.5.4 F2oEPElEs  FRELRE]—HE BT TT 245 44 8y
KRS 1227005 kA7l 4, T 0. 2.4, 6. 8,
12, 18, 24 h #EFEIFIIE 0 AN, 1153 RSD {H.
1.2.5.5 HEEMERE  FREURE]—HLIEIR T 2564 8y
K6 S 1227 I kTl g, F1.2.37 (i

FRAFHERERG I, B 52 W AT 2 B 5 RSD AL
1.2.5.6 fnbRENRCERENES R B PREL T H1 & mARE
24 1.00 g, #MI%. P SEREESBIINAKR R R | R
0 I AR A U, BT 50 mL B ZEEIE L,
70% ZUBE, ¥, Frag s, e R I TIEECh 300 W,
A HEEL 30 min, FH 70% Z Bk Rk B A, $R4,
3 3E, B0 10 min(14000 r/ min), AL 2, F24ER
A AP EAA W, TCSRIG TR, I A= (2) TN
FrIEIReE

WATE - FEM A E

- oy _ W
DD*E‘IE]LIQK( A)) - Xﬂ‘ﬁﬁ lﬁ:lj]l])\%

x 100

= (2)

1.2.5.7 KRAETFASTAMPORREZE | g3k & il

PRI 15 FEIEFAIIT 2564 45 A il At e v, O
2 1.2.37 S SRR, FF4R =0 (1) TSI
KRBT AR R RLE | PR &,
1.3 LGCRP. AGCRP &EMEFEFMR
1.3.1 X BN, % M iy Il & K %% FR I LGCRP
11.5mg, AGCRP 11.6 mg, 533IET 10 mL EJ, i
I 25 2R 25, o3 AIEC R 2 1,15 1.16 mg/mL
PR FE S it 2 T o
1.3.2 AR RIS FREUR]—HR BTN IT 24
MR 0.25 g, BT 50 mL EIZHHIEHH, in 50% H
sz, FR5), PR EE AL, @S 08 300 W, @85
$EHL 20 min, JH 50% FIEERMNERZREEL, $75), o0U8, 25
> 10 min(14000 r/min)_E 35 E A AR
1.3.3 @AM FRR 1237k, 8 2 %
BRI BEATBET

#2 VEMRET
Table 2  Elution program

s ] (min) WBIAHA(%) WBIAHB(%) RIS
0~10 18—24.5 8275.5 RMEVE
10~15 24.524.9 75.5—75.1 MR
15~20 24.9-24.5 75.1-75.5 MR
20~25 24518 75.5—82 RMEVEL
25~30 18 82 £33

1.3.4 FESRTANI R4

1.3.4.1 $RBUEHIMNFEEE FREUR-—HL I ER T2
MBA, 4R 6 41, B 308, B 0.25 g, IH
“1.2.4.17 M7 A I, I 1.2.4.1 7Tk,
HEAWAH A0 2, 42030 (1) 1158 LGCRP.,
AGCRP &,

1.3.42 EHRPMAREEL BREUE—HE R EHIIT
RIS R, 43R 5 4, BRAE 3 4y, B4 0.25 g, [A)
“1.2.4.27 TR B IR ABAR TS SGNE, I
#:(1)314% LGCRP. AGCRP &,

1.3.4.3 BEETRIFEES FREUR—HL BRI IT 24
META, 4R 5, B 30, B2 025 g, [A
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“1.2.4.3” B Bl s R ABAH RSSO 5E , 1320
F(1)34 LGCRP. AGCRP %,
1.3.5 Jriksats

1.3.5.1 REUEMMERE: 76 R OGS EAT, s
XF I B R R A I R O E AR, RS

HPLC £ E5MFA2K,
1.3.52 MR KHIREERIR 43 2 TR
X e il B W 50% H IR L % LGCRP 5.67~
22.68 png/mL, AGCRP 9.97~39.86 pug/mL AR & X
BRI ., DX BEERHE X (png/mL) SR AL bR,
WA Y YRR, 53 A 2R LGCRP, AGCRP
PR T U 7 R AR MY PR, 2 15 e L (S/ND 242y
3 HEAIER (LOD), PL S/N £524 10 58 1 R
(LOQ),
1.3.5.3 s e thikes . EEMA
FE“1.2.57,
1.3.5.4 ks RIS 43 50k 25 PRI 0 7
FEMLZY 0.125 g, FEAI%. H . S 5350 A LGCRP.,
AGCRP X1 B8 i, BT 50 mL ELIZEHETR I+,
i 50% HEE, BR5), PR i, B e S T RN
300 W, 7 HEHL 20 min, FH 50% 4D 2 e O 55
B, B47, i UE, B0 10 min( 14000 1/ min), L
R, PR AT RSV, IE ST AN, FFE A
)BT R
1.3.5.5 KRAEFHIFIT2544 + LGCRP. AGCRP & il
R BRI 15 HEICEFRITT 258 803 AR thl e il b s
K 1337 S SR AR, I A (DT
R KA LGCRP. AGCRP & & .
1.4 HUEAIE

it 5 SHIMADZU LC-16 {X#8Ht 21 LabSo-
lutions A iEANFREAN5E G R AE 5347, KA Excel.
Origin 2018 #4347 KT 2 i M A #1, 45 2H B2 5
3 K, Z5RAIXESD oo
2 HBRESH
21 KEBEZR, AXRIFENEER
2.1.1 FESATEER RS HEARERE T
FREEA DT BN BRI RS2, A
SEEXT 6 FPRBUATIHAT S SR R, BEE
Bsnl L EEAE /K b R B N, RERREER | SRR S
R ETHEE, FH 70% LEEEREUR AR R | SR
eI, (A I J0K 2 R B A R
HOTRETEBIEAL, BARRER | FEEEE T
PRI, RS T 24 A2 iy 55 1R 1] < B PEARARIAE
570 SR, SRR SN A B S TR E S B
Bz, R, 1568 70% ZEEAE M HEEGEF, 45
DL 1a.

16 thal LI H, BEE G I AR 130, R
FRELZE | SRR R FIHEE, MIAGSA 50 mL
Bf, ARFRFER | TR M & i ik B s, (H A i

(ng/e)

i
4o

(ng/g)

iy
&

80 . . . . .
20 30 40 50 60
FRIIAE (mL)
220 -
C
000 ¢ 5 —F—— 5
1801
e ——ARIE
2 1604 —— xR
iz
40140
1200 p——F—F— 1
100

0 2 30 40 50
SRR ] (min)
BT AR BCR A RAETST AR SRR | PR R S mm
R (n=3)
Fig.1 Effects of different extraction conditions on the content
of luteolin and apigenin in Nepeta bracteata (n=3)

1 a: FEBGE ] b RN o0 FEHUHA]; &1 3 [F],

F 60 mL B, & mg AT R R, B Shr i 7900 14 4 fere 1
HE . W RE T, 30 1L R s i B SR, A aE I
o R B = A RO DS 2, TV A B i
RS IR, PRI S S B A RO oy 00 &
Hro UAIANIA 50 mL #FISLRE T/ $E B2 44 v 2 Ff
W, SO SRR 50 mL.

P T P i R Bl R OO v 1T A ],
2 BEATAE S AL P 20~45 min BT 3RS 411
PEERLHE, B 1c o, $RECHT A 10 min 3 i 5]
20 min B}, RFBEFE | PR SRR LA B AL,
F| 30 min B} 5 G T & &, 0 SR IR (] 1 0 51
40 min Z 5 HoE BT UR TR B, 33X 02 PR A e 7 S T
(A= 5y TSR, [ AIRE | B9AA 38 Al 59 B DRkt 5 A1
FEHFF, — AP EE A 7E 20~40 min B AT 3K75 5
AEPREEUHCR, TR E ]S R BOCR 2S BRI
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RO AT i, TGRS R PRI 9] 247 30 min.
2.1.2 FiksEEEE

2.1.2.1 RGEMWPERE WS GRE AR T
ZREIMEARBREZ | T3 S ay SCHRPO,
T 72 (TS 5514 R CEHS MR : 0.1% BEFR /KSR AT BN
FH, FiEiH 1.0 mL/min, £ 347 nmo AT
fo g H WS AP FLXSE R MR LY, 4328 5E>1.5, Be s
HLE>5000, 25 PRI TC T, A6 3002k, 4520
DL 2,

e

1004 a

75 1

50 A

MR AE (mV)

25 1

B :
15 20 25 30 35
Hif ] (min)

1007b

75 1

NS}

50 1

25 }L
0
———

15 20 25 30 35
Fif ] (min)

WELEAEL (mV)

1009 ¢

75 1

50 )

MR (mV)

25 1

O =T T

15 20 2|5' - 30 35
I /E] (min)

2 AREBREZEFFIE RG0S AR HPLC Bk
Fig.2 System suitability test HPLC pattern of luteolin and
apigenin
TE: ar 25 I by TR A0 B o (Rl RV 1 R

;2 RES

2,122 ZMEXRR.KWHBRARERER 45508 3FRH, K
JRELZE N SR R E S HIAE 3.080~12.321, 4.753~
19.010 pg/mL 78 B PN 5 g AR A R Ak S¢
A, AR RBGAF] 0.9993 LI |, ARPBEEMFFER
i) LOD 43 %124 0.11 F1 0.08 pg/mL, A FR 552 F 5
SR LOQ 43512 0.35 F10.23 pg/mL., £5R 053,

3 ORBREFHATIRR MR MR LB,
Ao PR K R
Table 3 Regression equation, correlation coefficient, linear
range, limit of detection and limit of quantification of luteolin
and apigenin

WEZE Ak HHXZE  LOD LOQ
aEY (ng/mL) (r) (pg/mL) (ug/mL)

ARBER 3.080~12.321 y=114535x-5573.7 0.9993  0.11 0.35
PR 4753~19.010 y=118650x+8346.3 0.9997  0.08 0.23

LIl )5 7

2.1.2.3 IR BURS XTI MB R as &
PRZELEIERE 6 UK, ICSRIET A . RIS KRR | 38
FRIWETFRY RSD {EH 0012 0.62% . 0.73%, FBH{ES
PR 5 B R AT

2.1.2.4 fRoEtkitss B s, 43 e T
0.2.4. 6.8, 12, 18, 24 h ## (A3% S5 BEREAG I 14
M. SRAFARRBRFLER | SRR & =00 RSD 1H 435
S 0.90%. 1.33%, FREHHIE A FIE R AE 24 h 22
2.1.2.5 FEEMHLE  BUR—FRETRGTEM, AT
6 Uyt A M, SRR E M T A, SRAS AR R FEZE |
FrER S E4r50N 109.825, 170.621 pg/g, RSD
{EA3M 1.39%. 1.39%, Uiz BmE M R
2.1.2.6 JpRENRCRIRLE  ARBREE | FERE s
I E ST HIR 98.8%~102.8% ., 92.9%~98.1%, RSD
(BTG IS 3H 0.97%~2.25%. 0.24%~2.94%, FEH]J7
VRN RE =, a5 R 4.

R4 bRECRIEETR (n=3)

Table 4 Standard recovery test results (n=3)

FREEm FES A WASE FICR SEHIE RSD
(g) Hr(mg) (mg) (mg) (%) (%) (%)
1.0026 110.110 88.8 201.128 102.5
M 1.0021 110.050 88.8 200.906 102.3 101.83 0.97
1.0021 110.050 88.8 199.481 100.7
1.0028 110.133 111 224202 102.7
1.0028 110.133 111 219.806 98.8
1.0025 110.100 111 219.872 98.8
1.0020 110.046 132 243.228 100.8
1.0027 110.123 132 24591 102.8 101.23 1.38
1.0022 110.068 132 242.869 100.1
1.0026 171.060 135.16 303.660 98.1
6 1.0021 170.970 135.16 302.748 974 96.13 2.94
1.0021 170.970 135.16 296.527 92.9
1.0028 171.099 168.95 333.201 95.9
#11.0028 171.099 168.95 33248 955 9563 0.24
1.0025 171.048 168.95 332.497 95.5
1.0020 170.962 202.74 365.321 95.8
1.0027 171.081 202.74 360.420 93.4 94.17 1.50
1.0022 170.996 202.74 360.332 93.3

EAES

oy A

KEEZE 100.10 2.25

o

FrRE

o

2.2 LGCRP. AGCRP 2ENELER

2.2.1 FEATALEE TS EE ARIIIENT 6 FhHRHL
BEHIHAT L, G5R BN, [ 50% sk 70% 4
P $2 B, LGCRP. AGCRP 9 & =% m, HH
50% FI 3L EY LGCRP. AGCRP & &5 5, (A
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21l P it K JC /K Z PR BUET LGCRP. AGCRP &1
B fIK, B, %88 50% B mAE R $R A, 4558 0
& 3a.
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3 3 % & &
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35
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B3 AFEBEHCE X RETIT H LGCRP, AGCRP &)
SN (n=3)
Fig.3 Effects of different extraction conditions on the content
of LGCRP and AGCRP in Nepeta bracteata (n=3)

& 3b TRl DL Y, Bl S R A& i3S,
LGCRP. AGCRP ) & 22 I, Min A&
50 mL H}, LGCRP. AGCRP {14)& & 39k 3 e i, 15
FHEINE] 60 mL B, HoAr R, UEEHAIIA 50 mL
HIBE TR EZE A b 2 FhECTER Y, S 150
A+~ 50 mL,

Kl 3¢ Bon, SHEE 10 min 46 Fb, $2HURE] A
20 min B} LGCRP. AGCRP & ¥ W #275, mif
B A ra] 3 in 2 30 min 25 HS AR TR, Sk
FRFE PEHLATE] 2 20 mine
222 JiksEIEER
2221 RGuWEHAMERE S E OSSN L
TR 0.1% BRR/KEF BT shAH, itk 1.0 mL/min,

KM 347 nmo BEASPFT (s gy (] e HLx)
PR, 3B E>1.5, BEIRE R E>5000, == IR0
T, AP S EOR . 2R ILIA 4.
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Kl 4 LGCRP. AGCRP Rk HIPERY: HPLC Fli%
Fig.4 System suitability test HPLC pattern of LGCRP and
AGCRP
e a: 25 FEER; by IR A X BRI 0 ik A W 1: LGCRP;

2: AGCRP,

2222 HMXRKEHREERER 4i5RFKRH,

LGCRP Fl1 AGCRP ¥k £ 535l #£ 5.67~22.68. 9.97~
39.86 pg/mL YLE N 5IEHEAEA RUFLM e R,
KR FGEF] 0.9997 DL Im. LGCRP F1 AGCRP [
LOD ¥j>4 0.03 pg/mL, LGCRP #1 AGCRP [ LOQ
S35 0.09 F10.10 pg/mL., SR 5,

2223 FEEEIRIGH A X IR BE RIS
PHESEHFE 6 IR, 1EsRIEHA. sRPY LGCRP. AGCRP
IETTANAY RSD 1HS3514 0.67%. 0.83%, FKHHIZ 7k
AR R AT

2224 fREtkiksy BRI, 430 T
0.2.4. 6,8, 12, 18, 24 h #Z (A 1% & - BEAEAS I 1

0 5 10



%435 5 15

WA/RIR - 22008, % HPLC 123 BN E RAIT R 2 Pl S HM ) & - 295 -

# 5 LGCRP. AGCRP IRIHJrFE, AHOCHR KL, LM
et BR S B
Table 5 Regression equation, correlation coefficient, linear
range, limit of detection and limit of quantification of LGCRP,

AGCRP
TR dtkiEl HXZR  LOD LOQ
2 [m] ) £ .
&% (ug/mL) AR #(r)  (pg/mL) (ug/mL)
LGCRP 5.67~22.68 y=86579x-95679 0.9997 0.03 0.09
AGCRP 9.97~39.86 y=79161x—70048 0.9997 0.03 0.10

MA ., kK13 LGCRP. AGCRP & i #) RSD 1H 4351
S 1.23%. 1.07%, RHIE I AHKMEIRAE 24 h 2
2225 HEMERE  HUE—EFHTT, PATH]
£ 6 DA, PRI g AL . SRS LGCRP.
AGCRP & £ 47512k 2.147. 4.194 mg/g i RSD {8
535028 1.10%. 0.79%, Uiz B PE R AT
2.2.2.6 IIARENNERIKE LGCRP. AGCRP JiifrE]
RGBSR 93.9%~97.9% . 93.7%~97.3%, RSD
{EIERESFBIM 1.01%~1.65%. 1.12%~1.74%, FEH 75
AR T, SRR 6.
2.2.3 BEEEEIE AN 15 AT TR AR
B | 32 . LGCRP, AGCRP &, 455 L3k 7,
15 fHERESR AR R B & 63.501~126.337 pg/g, i+
SR & BN 44.964~321.198 pg/g, LGCRP & &K
1.556~3.051 mg/g, AGCRP Ay 2.533~7.154 mg/g.,
AR IT P AR R R | 7383 L LGCRP,
AGCRP 1y & & fR B 43 5 A~ 15 20 T 60.00 pg/g.
40.00 pg/g. 1.50 mg/g. 2.50 mg/g.

ARV AP HE S KRBT P r R R 2 78
K, e S SR EAEZELT 7 1%, HREdHIr
R SR 2R O e B A R ST 18] 114 S A AR ) R 3,
L SCHRAGE — 3 T FRGEERY A AN R AR AT B
I Bz B R ZE A B )  sm RE AR SH A e KT AR . 7

# o6 bRPIEAE SR (n=3)
Table 6 Standard recovery test results (n=3)

Frbeht AEAR AR WS E R P4l RSD

EL GRS

Vgl -
EY (g) m(mg) (mg) (mg) (%) (%) (%)
0.1253 0269 0.216 0.475 953
ik 0.1252 0269 0216 0476 96.1 9511 1.19
0.1257 0.270 0.216 0472 939
0.1259 0.270 0.270 0.529 959
LGCRP " 0.1250 0.268 0.270 0.533 979 9696 1.01
0.1259 0270 0.270 0.532 97.1
0.1255 0269 0.324 0.576  94.6
m 01257 0269 0324 0.586 977 9588 1.65
0.1252  0.269 0.324 0.578 954
0.1253  0.526 0420 0.924 948
fit 01252 0526 0420 0931 96.6 9502 1.52
0.1257 0.527 0.420 0921 93.7
0.1259 0.528 0.525 1.022 9%4.1
AGCRP " 0.1250 0.524 0.525 1.027 957 9454 1.12
0.1259 0.528 0.525 1.020 93.7
0.1255 0.526 0.630 1.120 94.2
& 01257 0527 0.630 1.124 948 9543 1.74
0.1252 0.525 0.630 1.138 973

EERARATR A DN AR AR s, W T B 25 A4 fiias A v AH
FEMFAOTEPEAS AT L0, AT B85 25 A4 K R Y
HURA P,
3 g

AL A T HEBGA] L A | BEHTR]
LM RTAC IR v, I R GeadE RS, Lk e
KRR A R A, M L A M Rk
s DGR AT T S i 2 e o ur, 27
T HPLC 543552 il 58 RAEHIT R R R |
3 2 M HOWE Y R BB B 2R -7-O-B-D-4] 4 M I R
(LGCRP) | 322 -7-O-Hi % P 12 77 (AGCRP) 1Y
Jridee SR RARERREL | o E I LGCRP, AGCRP
4y W AE 3.080~12.321. 4.753~19.010. 5.67~22.68.
9.97~39.86 ng/mL Ju[E N 545 H WA R 4TI

£ HREEENESR (=3, X£SD)
Table 7 Sample content determination results (n=3, X+SD)

RS e AL R KREEHZ (ng/g) Ik #E (uglg) LGCRP(mg/g) AGCRP(mg/g)
S1 20151029 A AR AL AT BRA T 77.944+4.2303 44.964+1.0538 1.834+0.2779 2.533+0.5686
S2 20170830 B AR A2 AT R A 91.835+4.8588 68.458+1.5975 3.009+0.0159 7.154+0.1171
S3 20171030 R 4k 5 2 AT BRA R 64.639+3.5139 70.554+1.6110 1.845+0.0540 3.476+0.0512
S4 20181211 R 4k 5 2 AT BRA R 94.873+2.4680 57.844+0.4318 2.001+0.0222 3.758+0.0805
S5 20190117 R 4 5 2 AT BRA R 126.028+4.1160 89.599+0.5231 2.872+0.0571 4.764+0.0246
S6 20190207 R 4 2 AT BRA R 97.726+1.0098 95.019+0.8707 2.212+0.0819 4.874+0.0897
S7 20190523 R 4% R 2 AT BRA 7 126.337+4.6965 81.602:0.5320 2.341+0.0284 3.628+0.2395
S8 20191119 HHT e T 2 A PRA R 63.501+2.0144 86.549+0.7141 1.779+0.0063 4.568+0.0847
S9 20191209 BT 2 A FRA R 107.539+4.9277 90.288+1.4263 3.051£0.1072 5.560+0.0775
S10 20200507 SHT A 1 AR 254 PR R 121.375+1.3216 114.537+0.7888 2.022+0.0422 5.314+0.0756
Si1 20200526 I A7 AR 2 B ) 115.866+2.2057 99.303+1.9857 2.743%0.1030 5.679£0.1027
S12 20200530 I A AR 2 B ) 65.932+0.4287 109.539+0.7033 1.556+0.0248 3.323£0.1071
S13 20200601 B I AR 2 AT FR A 65.859+0.9382 239.109+2.8767 2.019+0.0254 6.319£0.1757
S14 20200715 B I AR 2 AT FR A 109.826+1.3531 170.621+1.8052 2.147+0.0025 4.194+0.0181
S15 20200826 B AR 2 AT BR A 108.714+0.6129 321.198+1.4197 2.045+0.0455 5.871+0.1480
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0.03. 0.03 pg/mL, xE & R 43514 0.35. 0.23. 0.09,
0.10 pg/mL, #E8ERE | Fove PEANE S M3 R AT, hnprE]
e 2R JE Bl 43 51 A 98.8%~102.8% . 92.9%~98.1%.
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