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Dispersive Liquid-Liquid Extraction Coupled with HPLC for the Determination of Saponins in Chinese
Medicine Cosmetics

LU Zhaochenl, LI Mengjiaoz, LIU Diz, JIANG Yez*(I.Department of Pharmacy, the First Hospital of Jilin College,
Changchun 130000, China; 2.School of Pharmacy, Hebei Medical University, Shijiazhuang 050017, China)

ABSTRACT: OBJECTIVE To establish a simple and rapid dispersive liquid-liquid extraction method (DLLE) to remove the
stromal interference components in traditional Chinese medicine cosmetics, so as to isolate the target active components, and to
determine the isolated content. METHODS Sample was dissolved in methanol, then the sample solution was filtered and the
filtrate pH was adjusted to acidic. The 1.0 mL filtrate was measured precisely into a centrifuge tube, then 3 mL chloroform which
was saturated with water and 0.5 mL water were added successively. Subsequently, the mixture was vortexed for 2 min to form a
homogeneous emulsion. Then the cloudy solution was centrifuged for 5 min, and the supernatant was collected. As a result, the
removal of impurity and the seperation of target content were both accomplished. RESULTS By using the DLLE method for
pretreatment of cosmetics sample, targeted active ingredient was isolated, and the recovery of method was between 97.3% to
98.0%, and the methed has good precision and repeatability. The saponins values that was measured in three batches of
dermatological Chinese medicine cosmetics were 0.236, 0.210, 0.222 mg-g ', respectively. CONCLUSION The DLLE method
developed in this paper is simple, and can effectively eliminate the interference and isolate targeted ingredient. In addition the
methed has high recovery rate,low organic solvent consumption and thus provides a good analysis method for the determination
of saponins in Chinese medicine cosmetics.

KEYWORDS: dispersive liquid-liquid extraction(DLLE); Chinese medicine cosmetics; active ingredients in Chinese medicine;
rapid removal of impurity
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PG5 (A M i BT Ak B 5 A V4 R 43 B O
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BE VRIS AAAE — E BRI . B DL (%) A 243 14 43 (n

EIEMEE: WM, B, HR, MR Tel:
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) — MR AE KA A MU B A R v R
H 5 FH Ak mast, KR L g5 Bk &
SRS B A 2 S BUE bR e, L2
Utk LLE. SPEA#RAEEH, #ERS, [RIERAR,
HANER A E KT, 5545k, DLLE EiR1EN
— PR B RE SR AR B v, BRI R W
REMMREM A, HETCS) 2N T2 43 m
H ks o 10 s S aige ', SR, %48 DLLE
J7 2 H T A IS S b S A B S AR I g
M2t i, PR ssr t 2 55K
PYEYIR, E#RA DLLE J5ikAEE H AR R4 i &
[)FEE bt a7/

ARSI N A DLLE VA 73 5 B 25 2540tk
i RS RS SY s HR4E A HPLC XA )
TR AT T AR E
1 X5

Acquity UPLC H-CLASS( 3% Waters) ;
BP211D  HL R (b g A A 238 & 2 A PR A
Al): JA1203N LR (R RAERT ).

ANZRBY Rgl( LilgEMAMFHA R A A,
L5 7215636015 4l =98%); HEE(KEETT A
FEA iR RE IR A R, s iral); &5 (R
AT, srtral); NSRRI R AN, Ber4a
H: NSRBI 08¢, AR 80g, Hi 100 g, H
fENEIR H e 30 g, WAl 80 g, HR-S1(H
BEWERR IR )30 g, BT O FHG 2 ¢, JETHE ZIE 03 g,
aifbkinE 1 000 go #t5: 151120, 151122,
151124]; = AEFBEAMAS 2, K5
JRAR b7 AR, H S S R B .

2 FHEEHR
2.1 XF VA TR o

RIS EH Rgl XS 426 mg, B
10 mL B, I EEE A, #8457, 13 426 pgrmL™!
(1055 HER i 5 VS TR o
2.2 AR %

PR FE 2 2.0 g, FEEEME, 010 mL
R, oLUE, NS mL FFEESRE, &9F
JEW, M 0.25 mL BERR, #E57. REHEREL R
W 1.0mL, IO 3 mL /KWFIFIEA, $25), M
N 0.5 mL 7K, #2257, #il 2 A ME, &% 2 min,
B90(3 000 r'min”', 5 min), BE FEKE 2 mL
B, INEEELS, 0.45 pm HALEERYE .
2.3 [ R AR I ) 4

2 4k J7 Lo Ag) 1) 2% R N 2 5 10 B 1 R FERE

R E BACR 2524 2019 4E 6 H 45 36 45 11 3

fi, % €2.27 T 5k 4% B X RV T
2.4 k&M

F A\ b 58 4 Joe B 45 1 Jie 2 3 78 771 [Innoval
C3(4.6 mmx250 mm, 5 pum)ERLAEAH 24 10 (R A
W A N ZHE-0.1%EEER(26 © 74), Hishil B A
ZME-7K(90 1 10), BHEEYENL: 0~ 10 min, 100%A;
10~11 min, 0%A; 11~13 min, 0%A; 13~14 min,
100%A; 14~19 min, 100%A P47 5 min; #503k
K4 203 nm: JiEK 0.8 mL-min'; BEFEMAFA
10 uL.
2.5 B AT AL EE T VR BT 5T

7 8 B 2 9 R R R RS 2T R RS
b, BEFHZMIER. B BiER%E— R
SIRIIRETT Gy, R F A WL TR AR A o B 3t
FERS, HPLC 3 & 2B 2 T3, AMUS
SR H bR R I SE , B i i R a5 .
SR AN [R] B it A Ak 388 7 32 ) 47 ok 7 A ot gk
AT Ab

J5iEQ: BUFE S BN 50% 9 I 0 R
B, 805000 r'min”', 5 min)/r =, & T-18 C
AU 20 G, 2T EKMER, 0.45 pm ER
U8, R

HiE@: BUFES BN OBEE R, U, JE
WZET, TN 20 mL /KW, IR CBE2EEL 3
W, Bk 20mL, FELRLEEE, WFERR,
HERE ST

JE@): BUFE S BN R AR, 1, 4R
PEHINIE R 3 K, HFEIECKE, WTE
R AT

TE@: BUFE S BEEINR A S, e,
PERINEHATIRIG, FEEME, RBIRMEEWR,
WMBHE

KH ERTEARM AR ILE 1, 43R5
N, TR BEIE R LM B LLE. &1
LLE. IECWHE LLE ¥E#S2 75 bR 2 2 0 Al 43 (14 7] B
S ERR AT ER, AREETEO
@R R W B bRk, JTiE@ R H AR
TSR A 50%. 1% 3 B2 RN B A7 0
RHCES, BT AATIAFLE,  H bR R B 2 AN
FLF O, & S EORE A DEERR 2 A R,
H AR B2 — R B 25

Rk, 35 B bR 40 07 A v e A0 o 25400t
AT S, AT TS T —# DLLE %, B
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IR, FINANZEEGH ST, B R T
AR L. KTERSFIHT DLLE J7ikifEifE
PR K BRI A4k M BE,  BETE AR IR B[R] P 5E B
H AR B R HE BORUE i 25 B, HA WIS RITHERED,
IR RAE 99.5% 4, SR ILE 1.

t/min
B
(.) T T :.; T T 6. T T .9 . T 1.2
t/min
C
0 3 6 9 12
t/min
M
(.) T T 3. T T 6. T T .9 T T 1.2
t/min
E
0 3 6 9 12
t/min
F
1_
VAN
0 3 é 9 12
t/min

Bl 1 AR A AT 5 5 i

AN IR @R B-J7EQ, WK B C-1iEQ, LRL
B LLE; D-J7i%@, 1ECKE LLE; E-J73E@, %4 LLE; F-J5i4®):
DLLE; 1-AZRE 1 Rgl.

Fig.1 Chromatograms of different pretreatment methods
A-chromatogram of reference solution; B-method (O, freezing
separation; C—method @), liquid-liquid extraction by ethyl acetate;
D-method ®, liquid-liquid extraction by hexane; E-method @,
liquid-liquid extraction by chloroform; F-method ® , dispersive

liquid-liquid extraction; 1-ginsenoside Rgl.

2.6 DLLE J5i:ifitk

2.6.1  JrECRIRSREALAL o ORI A R R
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DLLE A1 ¢k, 4> BRI A SR BB H bs oy
TE ZE R FRE S IR 2 TR TR A o o 38 2 BT
FE STV S BN ARN BA RAF A A, A
I BGH LA g, 2B, WE%%. R, &
BIF 50 BT B ST (19 7 3 R AR ONBRAM  43 B, K2 H
T AHIF T H R A I SRV A R R R
FH VA AT AL SR 2 B o

2.6.2  FEHUGRIF MR AR5 VRS B 2GR
H 02 22 B 58 7 P I AR AR M R 77 B Aokl HLik
HRRTABERKINE R EERFZR, Mk
PUF 26k SR LB B R IV fRRE s
5w aEt Ry SERBERALE. A
AP 28 RIS AT 75 %%, DLTIEEICE N
FEIRbR, K SR A BGN I 75 v IR i 2
294 99.5%, R AR S 56 5 2 35 FH 0 R ZE BRI o
2.6.3  SrEGH RAETGMAN R MR 2 5GR
MR AT DLLE 753 i 5 4h— A et
R, 3 BB BB 5 R 7 5 R A
IR 7 B FE S, LA KOG B bR 43 1) 4l Ak A 43 25 3%
o DL A R bR, X8R, ZEHR.
IKHIIIN BT 755, 85RWE 1. LRAE)
AR 3 mL, KAEFR 0.5mL B, J7i el R i,
DA A HIE 72 BT A TR 6 4 7R 1% 26 1 N kAT 1Y

2.7 IR

271 RGEHMESTREME % “247 DN GIE
A, o AU RO B VR BT
MRS RE b, Bt ER, NSRBI Rel
RIS A28 7.0 min, S54RI 5 3 Kif, H
A ATFHeE, SREWH, RGENERLT.
ik L 2.

272 AMRRFEHR HEEIUGE “2.17 OUF
HRAF RN NS BT Rl WSS &VEW,
W E M RN 213, 106, 532, 26.6, 13.3,
6.66 pg-mL~" Y] R FIXH IR VAW, 15 “2.47 TR (o
AR, AT ST, Dlsh IR AR R
A 575 FE 9 4=3.6x10°C+3.3x10°, R’=0.997, A%
BAF Rgl 7F 6.66~426 ng-mL™" 2514 B 1T,

273 AUERKEEEH NG RO IR
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R/ 4 HON REEBGURRR 6 k4L
Tab. 1 Optimization of the volume of disperser solvent and
extraction solvent

SUTERY HEER KRR J— Ses
mL mL mL
0.1 N2 /
0.15 N2 /
0.2 Aoz /
0.5 1
0.3 Aoz /
0.5 Aoz /
0.6 Ny )E /
0.1 Ny ) /
0.15 K= /
X X 0.2 Aoy /
0.3 K= /
0.5 Y2 H R 81.5
0.6 Y2 H R 81.4
0.1 Aoz /
0.15 Aoy /
0.2 Aoz /
' : 03 Sy AL b R 89.7
0.5 o)A R 93.4
0.6 oA R 93.9
0.1 K= /
0.15 K= /
3 X 0.2 N2 /
0.3 N /
0.5 Sy B R 100.2
0.6 oy B LR 94.0
A
1
A
0 3 6 9 12
t/min
B
0 3 6 9 12
t/min
1 C
A\
o 3 6 9 T n
t/min

B2 xbPE R R R
A-XTIR G VEW: B-BITEX BRVA W - W 1-AZ 21 Rgl.
Fig. 2 Chromatograms of reference solution, sample
solution, and negative control solution

A-reference solution; B—negative control solution; C—sample solution;
1-ginsenoside Rgl.
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274 MRS EER B “2.7.27 DN &HE
0T HE S VA VRS 10 pl 34T 5047, LAE e LE S/N=10
T, TR ERIR N 6.66 pgrmL !, BL S/N=3 14,
ARSI FR A 2.00 ug-mL s

275 HEEMWRE HE A RE S 2.0 g
(5. 151120), FATHUE 6 47, 4% “2.27 BIFJ7
AR AL 1% “2.47 TR Rk I E
PUEmE A5, A2 Rgl &89 54 0.236,
0236, 0234, 0233, 0235, 0232 mgg ',
RSD<0.7%, #5REHITEEEMREf .

2.7.6  MFEEERREE  BC RS &R R A
mn(ft5: 151122)1.0 g, FEEFRE, Ak MA
NS B Rgl Xt B 5 (426 pg-mL™)0.5 mL, %
“2.27 TR 7% IR, 4% “2.47 TR
g E, THERRE, SR NE 2.

w2 IEEREER
Tab. 2 Experimental results of the recovery rate
MRHEE JRER, AR/ AR, BikE/ CPHE/ RSD/
g mg mg mg % % %
1.032 02167 0.2130 0.4249 97.7

1.001 02102 0.2130 0.4189 98.0

1.031 02165 02130 04237 97.3
1.048 02201 0.2130 04282 97.7
1.074 02255 02130 0.4332 97.5

1.019 02140 02130 04214 97.4

2.7.7  REEtEREe B “2.7.57 BN AR
W, RIfE 0, 4, 8, 12, 24, 36, 48 h iJEFE,
e N2 2 Rl WA, RSD 4 0.6%, *&
B N2 21 Rgl 7F 48 h WA E M R UT .
2.7.8 THHMHELE 1E “247 TEGEEMGT, 4
BIEL “2.17 TR %22 NS 2 Rgl X I,
fils F VRN 2.2 7 I 1) 2% (1 A R A VA 10 L,
TEATF RS FE . AN FERE A e, 45
DL 3o 150 4 SRR B AN [F) it R [R] SR 28 e il A %
ANERHEN NS B Rgl 58N ERA D&Y
Wi, 347 e A A G LR AT B
2.8 PRAERE S S R E

P IR FE RS 3 bt S 2 BN 151120,
151122 A1 151124), % “2.2” TN J5 v & FF b
W, RURESCFAT 2 0, BRI 2 B, %
10 uL A7 708, iHES&E. 3 Mit'S (151120,
151122, 151124) ()& &P 3ME 7 58 0.236,
0.210, 0.222mg'g™', RSD<0.9%, %H W% 4.
-1373-
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Tab. 3 Results of durability test

n W Wl RE AR
R é%ﬂ éﬁh Ei;m§4R?/
A
Innoval Cys 361446 1288020 7.094 0.239
(250 mm*4.6 mm, 5 pm)
ggﬁﬁgﬁ:ﬂijzum 359973 1283450 7.184 0.239 .
Diamonsil C '
(250mm><4.618mm,5pm) 360356 1287435 7.131 0.238
Phenomenex C
(250mmx4.6n‘1;’5“m) 359721 1302344 7.123 0.235
0.8 mL-min"! 359973 1323450 7.184 0.232
0.9 mL-min”! 359024 1329225 6205 0230
1.0 mL-min™ 358892 1310154 5.547 0233
1.1 mLmin™ 358789 1339425 5.024 0.228

Ve RN R A4 % 252 1F Innoval Cig (250 mm X 4.6 mm, 5 pum)
R AR e, s S A 151120,

Note: The durability of different flow rates was investigated under the
condition of Innoval C;g column(250 mmx»4.6 mm, 5 pm), and the batch
number of the test sample was 151120.

x4 HREENE

Tab. 4 Determlnatlon results of the sample

#5 A EEHR SR/mgg! FHEE/mgg! RSD/%

1-1 361446 0.238
12 359328 0.236

151120 0.236 0.5
2-1 357407 0.235
22 358887 0.236
1-1 313023 0.207
12 318698 0.211

151122 0.210 0.9
2-1 319852 0.221
22 375168 0.210
1-1 336870 0.222
12 337168 0.222

151124 0.222 0.2
2.1 335919 0.221
22 226980 0.222

3 i

AHFFRH DLLE 355 s 25400 i NS ik
B 20O NS B Rel 34T T 40 &l
SE, JTIRBRAERENOE, R WP RERGEE A
BB R A S R TR sy, BT
BRA R, Rk T H bR BB R, AR AL
SR B R] 5T RRE AT AL PR SRR, HoOF vk RIR &
AHVEFEFEED . AT ESLH) DLLE J79%
N HR 2 A R R 2 T R BRI A
ERRHE T S HAKE .

- 1374 . Chin J Mod Appl Pharm, 2019 June, Vol.36 No.11

REFERENCES

(1]

(2]

(3]

(4]

[3]

(6]

(7]

(8]

[9]

(10]

[11]

[12]

[13]

[14]

B, DTS, KBRS P E TSR AT AL DT
ﬁﬂﬁﬂf@m. H 2, 2017, 40(6): 1495-1498.

LIU Y H, LIU S S, MENG H. Analysis and suggestion on the
distribution of patented technologies of traditional Chinese
medicine cosmetics [J]. Detergent Cosmetics, 2015, 38(11):
11-14.

WANG M, WANG Y, WANG D,
determination of ginsenoside in Panax Cream by RP-HPLC [J].
J Liaoning Univ Tradit Chin Med(iL T7* H & 2§ K % 4Rk),
2011, 13(6): 247-248.

XUM Z, YIL H, HU C Q. Content determination and content
uniformity of tacrolirnus ointment by HPLC [J]. Chin J
Antibiotics( [E §i4 Z 4% %), 2005, 30(12): 748-755.

ZUO Z H, TANG S F. Determination of hydrocortisone
acetate in cream by RP-HPLC [J]. Tianjin Pharm(KiF25%),
2010, 22(1): 22-24.

PAIZIYETI P, CHENG X M, TENG L, et al. Study on the
quality standard for peganum harmala alkaloids cream [J].
China Pharm( ' [E 2§/fi), 2015, 18(11): 1864-1870.

XIONG W Z, LI L, SHI L, et al. Preparation and quality
control of Zihuai Burn ointment [J]. China Pharm( [E 24fi),
2010, 19(22) : 52-53.

EHE, Ku-F. ZEAE P EERD LN & ENE
TiERIBE T[], B2 511, 2010(6): 1.
LIN X X, LIU Y, ZHANG J H,
determination of five

et al. Simultaneous

et al. Simultaneous

estrogens in hand cream by

ultrahigh-performance liquid chromatography [J]. Sci Sin
(Chimica)( E£}2), 2009, 39(8) : 832-837.

CHA Y M, WANG X X, FAN Y, et al. Determination of
bisphenol A in soybean milk by dispersive liquid-liquid
microextraction coupled with high performance liquid
chromatography [J]. J Shanghai Univ(Nat Sci Ed)(_L ¥ K2
i BARRHERR), 2016, 22(3): 1-8.

YU X P, FENG F, TENG B Q, et al. Dispersive liquid-liquid
microextraction-HPLC for the determination of magnolol and
honokiol in Huoxiangzhengqi oral solution [J]. Pharm Clin
Res(Zi%= 51k PRI L), 2012, 20(3): 264-266.

ZHANG Y J, BAI X H, LI L H, et al. Rapid determination of
four kinds of furocoumarin compounds in traditional Chinese
medicine by dispersive liquid-liquid microextraction [J]. Chin
J Anal Chem(Z#11k2%), 2009, 37(12): 1805-1809.

CAO JP,DIH W, ZHOU J M, et al. A review on dispersive
liquid-liquid microextraction method [J]. J Instrumental Anal,
(MR EA4R) 2016, 35(7): 913-921.

BEHRUZ B, ALIREZA A, MARYAM R, et al. Comparison of
ultrasound-enhancedair-assisted liquid-liquid microextraction

and low-density solvent-based dispersive liquid-liquid

microextraction methods for determination of
nonsteroidalanti-inflammatory drugs in human urine samples

[J]. J Pharm Biomed Anal, 2015(111): 297-305.

WeAE H 1. 2018-06-13
(R T4 B8

PR E BACR 2524 2019 4E 6 H 4 36 555 11 1)



