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WE:BH AR NEBARA T TH RS TN HRRMFR - FH R4 E# (DLLME - HPLC) % J5i& R A A Hi8h
#) DLLME 3% 3T A% 5% 3047 87 2 22, X BUA) i 4% 50 wl v &P, -3 i 48 0. 8 mlL T, e BAC AR IR R E A 2. 5% (VI V) KA
HPLC &M & 4%, & 3% 45 4 Diamonsil C,,(2)4£(250 mm X 4.6 mm, 5 pm) , A4 F B - 0. 1% W EIE R (B ERM), ik A
1.0 mL / min, #3055 K 4 %) % 321 nm(FT 2882 ) 355 nm (WAL 3 Fa it £ %) (270 nm (5o A A B Ao 5 F 34 ) (434 nm( R F Z e K % &
FEE),AEBA 30 C,#MHEA 10mL AR BRRA PR MEF MEF RANE FFTHF KEAET AATTRES AN
FREEANL LEBREEE R RIF(r>0.9995,n=5) ;4 % B A FLBKILRE RSD 30T 4.0%(n=6);-F 3 n
Bl & 5 5 A 97.59%, 100. 67%, 103. 79%, 97. 80%, 98. 78%, 99. 93%, 99. 63%, RSD 4 % 4 1.79%, 4. 42%, 2. T1%, 1. 53%,
3.63%,3.25%,3.38%(n=6) . Bl & LA o Lk 7 AR 409 -F 3442 5 5 4 26.36,33.10,38.95,37.25,25.51,61.12,23. 21 mg/ mL
(n=3). 8518 PPy RRAERAR, TN BT, & REH, TR TR EE LA 7HR>GEE,
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Cotent Determination of Seven Active Components in Gufa Lotion by DLLME - HPLC
XIE Han' ,MING He** ,ZHANG Wei’ ,FANG Yingquan®,WANG Fanglin'
(1. People's Hospital Affiliated to Chongqing Three Gorges Medical College,Chongging 404000, China; 2. Chongqing Three Gorges Medical College,
Chongqing 404120, China)

Abstract: Objective To establish a dispersion liquid — liquid microextraction — high performance liquid chromatography (DLLME -
HPLC) method for the simultaneous determination of seven components in Gufa Lotion. Methods The sample was pretreated by
the DLLME method assisted by ultrasound,50 pL of tetrachloromethane was selected as the extractant,0.8 mL of acetonitrile was
selected as the dispersant, and sodium chloride was added to the solution until the concentration reached 2.5% (V / V). The
conlents of seven components in Gufa Lotion were determined by the HPLC method,the chromatographic column was Diamonsil C (2)
column (250 mm X 4.6 mm,5 pum),the mobile phase was methanol — 0. 1% formic acid solution (gradient elution) ,the flow rate
was 1.0 mL / min,and the detection wavelength was set at 321 nm for ferulic acid,355 nm for quercetin and quercetin,270 nm
for ligustilide and arctiin,and 434 nm for emodin and emodin methyl ether,the column temperature was 30 °C,and the injection
volume was 10 mL. Results The linear ranges of ferulic acid, quercitrin, quercetin, ligustilide, arctiin, emodin, and physcion in Gufa
Lotion were good (r > 0.999 5,n = 5). The RSDs of precision, stability, and repeatability test results were all lower than 4.0%
(n = 6). The average recoveries of the seven components were 97.59%, 100.67%, 103.79%, 97. 80%, 98. 78%, 99. 93%, and
99. 63% , with RSDs of 1.79%,4.42%,2.71%,1.53%,3.63%,3.25%,and 3.38% (n = 6) ,respectively. The average contents of the
above seven components in Gufa Lotion were 26.36,33.10,38.95,37.25,25.51,61.12,and 23.21 mg / mL (n = 3),respectively.
Conclusion The established method is simple, reproducible, stable, and accurate, which can be used for the simultaneous
determination of seven components in Gufa Lotion.
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FEIRIT I R R Rl e k4 T E RAE R BT, Bk
PR A BRI ZE AR R AR I R, 1 A JF J8 il 70) o £ b
HEBIF ST, A AR X AT 280 o3 6 AT B 1 D o 8 B0 AR
3tk (HPLC ) 252 25 ) 5 it I o de i FH 0 7 1% AR R
T A i DR AT AT AL B DLE BRI A T, I A B0
B JE 00 T4 . 25 g o i FH BRI AL S R A R
QPRI B 75 il I i B 1) YR 4 BT | T A A5 iR
AR MBI FEA B A FIE N 2 2 R
B GR AL7)  2 FBOR VR T2 B (DLLME ) ¥ 2 30T 4 2R 1
FH 32 0 — FloRe i A A B 39, JHL T B8R 3 o A 1
VA TR R RREEE T A BRl: AE R R 4 BE A TR  V L OT
DA GO0 S5 A Bl T B AR 1 43, DT R SR B R
SR BN LT A3 BT R S D, SRR e AR
By H g7 =80 SOAHIE 5 S T R & ok R e ey
BLMR M A EEA MR VAR SE T MR R ORI R
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SRR
1 XFE5RXHA
1.1 {¢&

Agilent 1200 # HPLC & &4t ( 3= Agilent NECIDE]
5430R AU B0 HL (15 [ Eppendorf 23 7] ) 5 AS3120 2 4 75
P VAR R R A R AR TR 120 W,
BN 40 kHz) 5 AL204 B F- A7 RO (R 5 — F6A
2 < LI > HIRAF EE R HZ—).

1.2 X%

B 29 R %o BEL A (L5 110773 - 201914) , 4t Fz 77
X BE S (FHE50 111538 — 202104 ) , i Bz 28 % B 5 (L5
100081 - 201610) , HiAS TR AR i (4152 111737 -
201910) , K # Z 4 B (HE5 4 110756 - 202019) , K
B2 EEXT B (5 110758 - 201817) , #41 FH
E &2 ke W9 B, 4B ¥R T 99. 0% ; 4F 3 1
PR C R iR AR A RAF S

R1208F45507, 4l i A% T 98%) 5 [ & P57 (RIIZK A
YR A RS AL 45 43501 o 20230306, 20230512,
20230513, 20230515, 20230821, 20230822, 20240105,
20240108, 20240311, 20240315, % 5 4> %] & GF1 -
GF10) ; 251K F il 15 1% (k524 20230612) , 435 F (it
5o820231210) , FHIE (HIE5 0 20230521) , #iA (L5
20240105) , £A B AT (54 20231109) , Ml AA ;- (4L
420230625) , 40 H H R T2 A BRAA R 5 HRE (g
afi, £ Fisher Aw]) ; AAEH . ONE (ol ik us g
A2 iR A BR S 7)) 5 K R AR FH 2 7K (CBe ) e iy iy 4
A B o

2 AEEER

2.1 @iEEH

6, 7% # « Diamonsil Cg(2) £ (250 mm x 4. 6 mm,
5um) ;s BIA: FEE(A) - 0. 1% H R (B) , B 55
i (0~12 min B} 30%A — 42%A, 12~27 min H}
42%A — 84%A) ;W : 1. 0 mL / min; K37 K 2 321 nm
(0~ 12 min, FZRHR ) , 355 nm (12 ~ 15 min, #i} f2 1) ,
270 nm (15 ~ 20 min, H A N BE F1 435 7 ) , 355 nm
(20 ~ 21 min, #i £ £ ) , 434 nm (21 ~ 27 min, K8 &K Hl
K E ) s HE IR 30 °Cs UEFE R 10 pl.,

2.2 A&

TR A3 X8 B U Y T 7 R 000 o, 3 el R 45
FERRE , i B w D, I BEA ot e 25, BIAS Xt
HEL T8 AR o A 3 A B T L I 48 VG e, B R — 2
S, I BEE 2, RIS T ER R B 1T EEAS IR LR
SEH M R KR KBS T VR B 53 )
276.2,401. 6,358. 5,565. 2,260. 5,626. 8,229. 5 pg/ mL
BRI A5 T B VA TR o

P R RGBT 2 PR S mL, B 10 mL 2R
JRH IS A I S AL B R B R 2. 5% (VI V),
FH 1 mL BB 7 S g8 PR A 0. 8 mL ZJIE (438 Fl
50 pL PUSEH e (GEEGR) TR A0, 2 TR e A B (T %
R 100 W 455 4 30 kHz) , 2535 250 (5433 41 4 000 1/ min)
5 min, F 50 pL et A B WG RO )2 25 B 29 20 plL,
HIFE .

ISP o) R R - e [T R R R Ak T R 48 T2
a7 o N1 6 Ty i = i N E =] A Gy = 2T
e Atk it VS R T i %, BV S
2.3 HitFERD

LB AMEE 2 B 2. 2 0T IR A 0 RE A VA T AL
T2 VA TRORT M 0] B VS R A 2 2. 1 IR gk g%
PEIEREN 2 0 S s 45 AL s e 78
TR X Lt VS VAR 2L 3 R (] R PR s ) A A X i 2 7355 0
B, 7 AR I B A Y i 0 12 3 B AT, B AR B
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D E F

L FTERER 2. MHRHE 3. RAARE 4. FSTH S MAET 6 REE T REATE
A RAIBSHER B BRRBER C - F MESRBER (5 EEA MM A 5T HEL)
E1 SuEEeEE
1. Ferulic acid 2. Quercitrin 3. Ligustilide 4. Arctiin 5. Quercetin =~ 6. Emodin 7. Physcion
A. Mixed reference solution B. Test solution C - F.Negative reference solution (lacking Ligustici Rhizoma et Radix, Platycladi Cacumen, Arctti
Fructus,and Polygoni Multiflori Radix Praeparata,respectively)
Fig.1 HPLC chromatograms

BT T 2700, 24 G T, R LIRIER 24 hNREE R

U DL 1. R HRUE Z PR (R 5 0 GF10) 18 £, 4%
LRI R LS AN S B E 2. 2 RIS RIS, 2. 2300 N Oy sk AR S AR, AT 6 1) 3R 2. 1T R {4

VAW0.1,0.5,1.0,1.5,2.0 mL, 4¥ % 10 mL &5 Bbi ISR PFEEREDIE  iC g B RS i A4 R AR 1,

K E 2 IRAT A4S TR R 1 R vk e v RVDNMEEEYERLS

WK SIS L, 4% 2. 2900 (i AR R 4k 4 IR T 6 - 5 2 BRI 2 ) (45 GIF10)

WL AEBOR R 2. 190 F (i A pE R L AR gy 2+ 5 mib, T 10 mb SRR U S5 IR 2. 200 R iR

{19 BV E (X, g / mL) B AR AT TR (V) WA A Kot BRI, % 1:10(V 1 V)R BE RS S8 W H 2. 5 mL (%

MEATER M A1) L 28 B 3 1, S50 & 2 I LA 7 45 1 R R 100% /KA A Bk b IR, #5702, 2 00 R ik

e L P 5 T B 2 o A PAT 6 0 4% 2. 1T i A Rt
£ AMEREBRCRTE ATE ESMkiReR WM 5E 2 e H AR, I H 5 mIeR g5 R W3R 2, R JT
Tab.1 Results of the linear relation, precision,stability,and {2\{%%@ E Eﬁ‘jro
repeatability tests 2.4 1$l:ﬁ:'g§i)n\|]ﬁg
P S0n=6) B 104 (4550 GF1 - GF10) [# & k5, # 2. 2 10
w TR (mgnl)  (n=5) #EgEe Ackse sgese D OTEEHlAAHRAARW, 1R 2 10T (g SR E R IR
HES  V=4081+1059 276~5.24 0.996 319 31 18 WA 3, IC R TR, He MR T & it A5 AR LR 3,
BEE V23608142015 4.00~80.32 0997 213 2.5 L4 3 g
BRRE V293104500 3587170 0.995  3.07 3.48 3.65 3.1 EHHERS%E
EEFE 0 V=33064 1086 5.65~113.04 0.9998 268 247 103 ] % ok 30 28 AR 0 5 v I8 2210 5 B T kL 25

Wi T2BXeBT 20-20 0%E 3% 2m 30 o S T B TR A S BRIA T R PR B 10 I PR YT

IS+ Y=3281Ai+172,1 6.27~125.36 0.9999 2.67 1.68 .58 ’iﬂlﬁﬁ?oﬁtlj,ﬂ?ﬂﬁ%\%ﬂiﬂﬂﬁ%,%ﬂ?%\gﬁﬁﬁ\%

KEEPE V=3890+041 230~45.90 0.997 118 330 2.9 SRR~ 130 QR 225 25 g R 117
82 A« R P TR D RSO BRI o e et o BE HE R 00 PO DL R R 5

RS i, 152 2. LU @R AR FEINGE 6 UC, IESR M mpgy | 45 4 DLLME — HPLC 1 (945 5, de 07 v i 7

AR SR UL 1, SR (AT B R A IR 2, LS 2k vh A 2 B0 A e L e A 1
FR e PR B - U A U] (55 0 GRIO)IE B 3 Sy A HF BEAS IR L 4535 14 Wik a % K 2

2. 2300 F )y A R R, AT 600, 4 T IRAL 28 ot R SRR

#0,2,4,8,12,24 hi 4% 2. 1 00 F (3555 h b FEMI 2, 3.2 DLLME &8tk
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Fz2 MENKRELER(n=6)

Tab.2 Results of the recovery test (n = 6)

Haed® WAZT MNAEE wKE X RSD
(pg) (pg) (pg) (%) (%) (%)

x3 BEREFPTMESSENELER (mg/mL,n=3)
Tab.3 Results of the content determination of seven components

in Gufa Lotion (mg / mL,n = 3)

HhE FHE MEE RANE FETH MEE KEE KEETE

I 2R8% 133.00 138.12 265.12  95.66
133.00 138.12 268.12  97.83

133.00  138.12 270.32  99.42
97.59 1.79
133.00 138.12 264.58  95.26
133.00 138.12 268.74  98.28
133.00 138.12 269.85  99.08
& 198.48  200.81 412.25 106.45
198.48  200.81 398.67  99.69
198.48  200.81 389.59  95.17
100.67 4.42
198.48  200.81 408.59 104.63
198.48  200.81 402.56 101.63
198.48  200.81 392.17  96.45
%A B 182.40  179.25 361.25  99.78
182.40 179.25 371.98 105.76
182.40  179.25 373.62 106.68
103.79 2.71
182.40  179.25 371.20 105.33
182.40  179.25 369.47 104.36
182.40  179.25 363.18 100.85
+ 5T 288.40  282.59 565.69  98.12
288.40  282.59 571.39 100. 14
288.40 282.59 567.19  98.66
97.80 1.53
288.40  282.59 563.32  97.29
288.40  282.59 559.81  96.04
288.40  282.59 561.29  96.57
& 131.76  130.27 269.56 105.78
131.76  130.27 256.91  96.07
131.76  130.27 260.51  98.83
98.78 3.63
131.76  130.27 257.39  96.44
131.76  130.27 258.63  97.39
131.76  130.27 259.63  98.16
X¥EE 318.24  313.41 646.91 104.87
318.24  313.41 639.24 102.42
318.24  313.41 631.87 100.07
99.93 3.25
318.24  313.41 621.69  96.82
318.24  313.41 620.94  96.58
318.24  313.41 627.89  98.80
XEZFE 11592 114.74 229.85  99.29
115.92  114.74 226.48  96.36
115.92  114.74 235.69 104.38
99.63 3.38
115.92  114.74 233.41  102. 40
115.92  114.74 230.28  99.67
115.92  114.74 225.69  95.67

GF1T  25.91 33.91  36.48 37.68  26.35 63.65 23.18
GF2 26,16 38.95  35.31 32,65 25.39 59.14 20.91
GF3  28.69 32.91  40.92 41.36 22.51 54.85 20.48
GF4  27.12 28.61  32.93 38.51  23.51 61.95 25.61
GFS  27.48 31.95  38.16 3975 29.24 62.59 22.18
GF6  23.86 32.51 41.14 32.64  25.68 54.84 21.34
GF7 27.21 3494  37.69 39.48  28.34  59.61 26. 61
GF8  24.57 37.28 44.21 33.61  27.61 56.39 25.37
GF9  26.94 31.28  43.18 40.28 2174 69.84 21.56
GF10  25.64 28.61  39.49 36.50  24.72  68.34 24.87

X 26,36 33.10  38.95 37.25  25.51 6L.12 23.21

2722 IR I RE IR o 700 M 38 00 R IR A 23 IGRL , 73
BRG0P | 2 55 i A IR A 249 50 23 5 A HGR
22 O AR AR P R0 S S R e R /N K B R

LT =817 500 FH A 2w 4R R (EF) o &2 BGR it /b
DL 38 3 AR, 35k 22 S WA AR I 0 A 2 BB TP i ok B
GRS & 2352 ) 26 TR 43 80, 4o 22 )-S5 351 D 40
BT KA
PSS, 5 TR F ARG (Z 0 W BE IR )
X A B3 5 ) 45 3 2 R 43 850 5 2 T8 i 2L ok
W, HL28 850 ] T8 B0 M R W AR L 2 T oy
HORIEPE S AE BEEERE b — 225 5T AN [R] 26 B
A AW e DU e ISR ) L AR TR A HL
7 FH £ (30, 40, 50, 60, 70, 80 wL) , A [] 43 i 71 A &
(0.5,0.6,0.7,0.8,0.9,1.0 mL) , IS Ak &l A 6] 15 Wk
WeF(1.0%,1.5%,2.0%,2.5%,3.0%,3. 5%, m | V)%}
AR FE 0 255 5 TR EF RS R 488
AR 0. 8 mL LN (48] 50 wL Y5 B (2
G @A AR BN 2. 5% (VI V) .
AR, 52 TR pH B 75 A5 0F () JRLEE ) B0
S (s a] B JRLRE ) X EF AU 520 , 45 50 R & F Rt
EF M52 M 550N O TR RS AR pH, e = T 75 Ak
(RN 100 W, 555 4 30 kHz) S5 min JE 2 4] FL ik
W, IR E O (5533 2 4 000 v/ min) S min 52 B9 AH

IYES .

3.3 RMARIERE

T2 et 8 2Rk A PR AR AR AR JE T i
X RE A T AL, FROARIZ T VR AT I AE 7R H bR o
VIR E (Cy)  AAFTEEA R A HLIAFIEFE =R
BT R AR R 2 o 58 R DLLME 35 X4 i iR 47 T
AL, PR HPLC 0 5 o, B AR 08 PRkl , H s
A RE R e A S DA LA R R A
it SRR RN Z P A VDA I, ST 7 R Y R AT
A3 R VA SRR T R AR P 25 5 K A I, 2
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