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HPLC il %€ I s 528 &R A
2 b i o 9 KORL A B AR B 2 B

IR AREKR, TN, T, AE,FER
(WY EFRHBFR, &/ 230031)

[(HE] BB HER A BRSOk K (BCA-SLN) FIY8 K A5 5 2 74 ( BCA-NLC) () 4 355 52 701 2% 245 5 (19 v A0
ARSI R 7k o B 2 PR A E BB RN ER . FiE SRRSO EREZY, %‘iﬂz%ﬂﬁ@iﬁﬂ:fﬂﬂi%%
&, Cosmosil C (A REHE (4.6 mm x250 mm,5 pwm) ;F: 30 C 5 EhAH Z M50, 1% BB (60:40) ;¥ 1 mLemin ™" 4 I I K
260 nm, Z5%:BCA 7£0.005 ~5.000 mg-L "2 B 47 (r =1.000) . JiF ] BCA-SLN {3 Z& K (97.15 £0.28) % , 25 & N
(6.38 £0.043) % ; BCA-NLC A8 F 4 (99.57 £0.11) % , 3B 25N (6.91 £0.044) % . Ho4 2 Bl ok fo B R fn gk 24 i % 1A
WHEABENEZSR (P< 0.05), i RS PO OS5 456 B ORI BCA 2 Fh g Kok A, 355 28 R 48 24 18 07 1 1
A, NLC HA B A B R R 2 i
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Determination of the Entrapment Efficiency and Drug Loading Capacity
of Two Kinds of Biochanin A Loaded Lipid Nanoparticles

WANG Qiang, CHENG Hai-lin, GUO Li-li, LUO Qing, HUANG Xia, CHEN Wei-dong "
( Department of Pharmacy, Anhui University of Traditional Chinese Medicine, Hefei 230031, China)

[ Abstract ] Objective; To establish a HPLC method to determine the entrapment efficiency ( EE) and
drug loading ( DL) of biochanin A loaded solid lipid nanoparticles ( BCA-SLN ) and biochanin A loaded
nanostructured lipid carriers ( BCA-NLC). The distinction between the two kinds of nanoparticles in EE and DL
was investigated. Method: Centrifugation ultrafiltration method was used to isolate the free drug. The content of
drug was determined by HPLC. The analytical column was Cosmosil C,; (4.6 mm x250 mm, 5 pm) and column
temperature was at 30 °C. The mobile phase was acetonitrile-0. 1% phosphoric acid (60:40). The flow rate was
I mL +min~". The UV detecting wavelength was set at 260 nm. Result; BCA was linear in the range of 0. 005-
5.000 g+ L™" (r=1.000). The EE and DL of BCA-SLN were (97.15 +0.28)% and (6.38 +0.043)% ,
respectively. The EE and DL of BCA-NLC were (99.57 £0.11)% and (6.91 £0.044) % , respectively. There
was significant difference between two kinds of nanoparticles in EE (P<0.05) and DL (P<0.05). Conclusion:
HPLC combined with centrifugation ultrafiltration method to determine the EE and DL of BCA-SLN/BCA-NLC is
accurate and efficient. The EE and DL of NLC are higher than SLN.

[ Key words | biochanin A; solid lipid nanoaprticles; nanostructured lipid carriers; HPLC; centrifugation

ultrafiltration; entrapment efficiency; drug loading
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JEME T 28 & A (biochanin A, BCA) F G BHHEY
LA BB Trifolium pretense 3 B 3k M4y =z —
AR AT 2 W1 BCA ELAT Z R A 4 0 o, il 9%
FREAER BB A R nT
RS B AT, (2 BCA J& T AHER
PES W5, A IR 22 T B
FUHIEEAR ( <3% ) “g () j 0 7 a1 B ol i PR B
P o PRt D) 5 R i 500 T B ok 48 g JH A 9 R
g 5T 4 K 7 ( Lipid nanoparticles ) J2& 5% F A= 97 A1 25 P
(R 08 J3 ok 2R ), AT LK K X P 25 ) £ 3 i
JE AR 9T il R AR S 10 ~ 1 000 nm (1) 44 K
B 2GR A IRONE S AN K ORL T, AT LA ke
ke Wi AR AR A M AR B B R SR
S A% T [ A6 B Dy i #5 BCA-SLN 1 BCA-NLC 2 F
BE BT AN AR o A 25 0 38 24 o 2 B BT A i 5% Ak
e T AL B B M E AR AR L M E S M
S SCRRARE T 0 YR 43 T 1 D B T
LS BRI S 24 4 5 9 KR A3 B o AR SCHBLR FH R AR
FA A0 v 25 A HE U8 B0 1 D 52 BCA 2 il il o 40 K
7 300 0 SRR 28 24 i, O IR R AL Y T ik S
Tk B8 S
1 BERH

LC-15C = 80 W AH (A% A% ( H AR B8t ) , SPD 7l %%
AR 2 ( H A S, AB135-S B 1/10 J7 H K OF
(78 1] M5 R¢ 8y ) , 30,50, 100 K 8 8 B .0 8 (36 [
Millipore) , LC-4016 BRI &0 B (2 BhFE b 5}
A A F]) , UV-1750 R A3 e B (H AR B
HE) L 85-2B 1 I B B R (A in A R AN
#r)7) ,KQ-300B AU 7 I i v an (Rl e AL AR
J7) ,BCD-225CHC = HVKAH (£ZEAH) .

JEWE T ZER A XS (i >99.0% , PEEZE
AR A RA R, it CY110121) , i B & 2
2 A R 2 (4l >99.0% BETE G MR
BT ), 8B G2F 2 OA [ A )| i 40 K ki ( BCA-
SLN) S 565 F il , 25 1 [ 44 i 5 44 2Kz ( SLN) 52 56
2= A, BT 2EE A 48K I 5 3k 1k (BCA-NLC)
T H WL A ORI TR (NLC) 5250 = A il
oAb IR 38 Ry 43 W 4l
2 HEEER
2.1 FRUEFEMAECH RS B PR BCA X B S
mg, & T 10 mL & P, A B EE VA i O B 2= %1
FE RS w1 mL & T 10 mL &, FH AR R
F 20 A5 50 R E N 50 mg- LT X BR A 6K A%
WL, ET 4 CUKAE PR
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2.2 KPR o IEC ] — 2 W 9 BCA X
R IR, LA B2 g 25 00 B, 7 190 ~ 400 nm K
JW N ZEAT SO A RN ET 1 iR . 4551, BCA
£ 260 nm Q8 A7 e KW YOI, AR 52 56 98 AT 260 nm
PE RN P

1.5¢,
1

E
= 0.5}

0}
-0.1441 L ) .
190 250 300 350 400

/nm

1 EWEFEAZNARE
2.3 (o7& %{f Cosmosil C, 4 (4.6 mm x250 mm,
5 wm) ;WA 2 BE-0. 1% B R (60: 40) , k. 30
C,H i 1 mL-min™", 9 J% K 260 nm, ¥+ &
20 plL,
2.4 ARAERRZR W] RS A UG A WOE 1,
s 8 38 24 A% B4 B B ) OB BT & Wk JE O 0,005,
0.010,0.05,0.20,0.50,2.0,5.0 mg- L' [y &%
BCA XJ M8 S W, 3 IR 2. 3 T51 R 8 33 4% {4 ) 0 U 1
L LA T AR GV BE AR R IR T 2R i 1l 05 25 2R an &l
2 iR AR T AR R A =341 733C +6 025(n=7),
r=1.000, %45 % % 8], BCA 7F JE & ¥ & 0.005 ~
5.000 mg-L "X AR,
2000 000
1 800 000
1 600 000
1200 000 g
& 1.000 000
Z 800000
¥ 600 000

400 000
200 000

°% 1 2 3 4 5
C/mg-L"

B2 BCAtrAE#L

2.5 LlEEilE

2.5.1 XFHRARVEMECH] RS AL BCA X IR & A
W 0.4 mL B T 10 mL &, HTH B B OF 2 4
B2 G TR E A 2 mg- LY BCA X AR %
W o

2.5.2 MRS E A 53 0K % F8 L BCA-
SLN H1 BCA-NLC % 0.4 mL & ¥+ 25 mL £,
PIAGE 2 RS (RS 2 min) 830, R B = IRE M
HBEER 2 2B, 0.45 wm (1 350 L 08 B 3 08 /5 15
BCA-SLN 1 BCA-NLC ¥ 2L, 7 0 i i 7 T
2.5.3 259 SLN I NLC W4 4> 9k 2 R
2514 SLN fl NLC % 0.4 mL, 3% 2.5.2 i i fif Jil



5 HPLC IE W G 28R A 2 fhlig

JOT A AR, e A8 R 4 2

T B ARAE A
2.5.4 77{215%%/:&

%325 1 SLN il NLC B 7L -

4% B BCA X HR 5 V%5 Wk
BCA-SLN % #L % .BCA-NLC B FL# .25 | SLN f% #L
W25 ) NLC 3L 4% 20 pl, 3% 2.3 Jif s 83 5%
PEO3 A HERE D S 035 (K 3) o 45 R R YA pHiE 5
BCA 7385 R 4F, Sl 7 g A6 0 3 T % 245 4 ) i T
TH. R Ik L )8 Mok, BCA {8 o [l

6.7 min,

-

t/min

2511 SLN B FLWE B, %5 1 NLC 3L ; C. BCA X BFA T 5
D. BCA-SLN ¥ ; E. BCA-NLC LK
E 3 BCA £E 4 HPLC
2.6 AEEAE RS U A WO, P BERR
T3 A% O ) A L b L5 (00010, 0.200, 2.000

mg-L~")3 Fli BT ik i BCA WL, 7] — R iRE 5 Kk,
RAARHEM L6 T AR B, S AL 5 d, %% BCA 1Y

H A H RS %2 . 4558 3 ik 2 H N RSD 43 )
% 1.86% ,0.852% , 0.323% , H [l RSD 4y % %
1.89% ,1.26% ,0.50% ., ZJ7 ¥ H W A1 H 8] RSD
Y/INTF 2% , K% 8 R4, & 2r Bk,

2.7 E\EMRKE  WFEHRE S R 2.5.2 T
J AT A S 6 £y, #i IR 203 TR A4 A 1
HERE IC S AR, IF1H5E RSD, 4528 RSD 0.25%
(n=6), RWZITEHEEMERE.

2.8 [R5 BCA-SLN: #% 4b J5 # 1Y 80% ,
100% ,120% Fr B BCA Xf R & & & F 50 mL & il
o IAES 1 OSLN W WCE 2 2 20 B 2 T A R

VREE 530310 100, 125, 150 mg- L™ (YW, 45 5 17,
O3 SR R B E IR 0. 4 mL, M 2.5, 2 IR 4

4850 1.6, 2.0, 2.4 mg-L ™' A fitid 5, #% 2. 3 75
(03 £ PR BE 0 SR W 1T AR, TH A BCA [mIIg R, 25
HULFE 1, BCA-NLC: #i 4k J7 4 1y 80% , 100%
120% FREC BCA X B il & 7 50 mL &, A
ZE 1 NLC W WUE A B2 L, ﬁ?ﬂ%ﬁilﬁgﬂ%f%ﬂu
9 100,125,150 mg- L™ AR, 45 5 6y, 3 kS %

wH AR 0.4 mL,

M8 2.5.2 TUT 4R 4F, 44 5

1.6,2.0,2.4 mg- L~ i, 4% 2. 3 300 (8 3% 4% 14
HERE IC ST AR, THAE BCA [l SRR 2,
x®1 BEEERAKFK(SLN) BB ER(x£5,n=5)

o, AR AR EER -2y A i R RSD

/mg-L™" /mg-L"! /% /% /%
1 1.6 1.5815  98.84
2 1.6 1.588 1 99. 25
3 1.6 1.5780  98.63 99. 44 0. 015 0.94
4 1.6 1.616 2 101.01
5 1.6 1.5919  99.50
6 2.0 1.9949  99.74
7 2.0 1.9576  97.88
8 2.0 1.9620  98.10 98.90 +0. 024 1.19
9 2.0 2.0110  100.55
10 2.0 1.9650  98.25
11 2.4 2.3818  99.24
12 2.4 2.3511 97.96
13 2.4 2.3538  98.07 98.58 £0.015 0.65
14 2.4 2.383 1 99. 30
15 2.4 2.3595  98.31
F2 KPR (NLC) B E (v +5,n=5)
o, JA & BURES 8 Il iy 2% S IR RSD
/mg-L~"  /mg-L~! /% /% /%
1 1.6 1.591 99. 4
2 1.6 1.584 99.0
3 1.6 1.563 97.7 99.02 +0. 807 0.83
4 1.6 1.587 99.2
5 1.6 1.597 99.8
6 2.0 1.987 99. 4
7 2.0 1.992 99. 6
8 2.0 1.981 99. 1 98.92 +0.734 0.74
9 2.0 1.978 98.9
10 2.0 1.954 97.7
11 2.4 2.393 99.7
12 2.4 2.359 98.3
13 2.4 2.357 98.2 98. 60 +0. 849 0. 86
14 2.4 2.342 97.6
15 2.4 2.381 99.2
2.9  GHERENE
2.9.1 A[E#ECHE 7> 7 UE RO 8 X BCA i it &
K B BT R E R 2 mg- LY BCA K
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4 mL {ER Ay Tl 30,50, 100K (18 U8 B 0045 )
ml. B TR T H R0 £3  ERAERSKE (SLN) BIR MR EKE (x+5,n=5)

71,3 500 r-min~' B0 30 min, BUIE W 20 L % M8

. NS it e g FA & HUUEGS = EIES -2 [ RSD
2.3 WA AR W & B BRI s e T PR T o
. . mg- mg- (4 (4 0
TR X BCA Bt R, G5 BRI E T
1 1.6 1.563 97. 69
ity 30, 50, 100K #Y 38 & 19 & i & o ok
2 1.6 1.522 95.13

98.11% , 98.25% , 98.52% ; RSD 43 | H 1.83% ,
1.79% 1. 07% . 255 35 W] A i) 4% B2 43 7 5t (10 48 U 3 1.6 1.568 98. 00 97.21 =1.45 1.49
X BCA op Pl it R W, R T HE A $one Io8l - 98.81
% BCA-SLN Il BCA-NLC 57 55259, 3 H % & 5 > 16 1543 96.44
iRt RN R, AL R RN 6 2.0 1981 99.05

100 K (48 78 29048 34T BCA £ %356 . 720 1.949 97. 45
2.9.2 KA FEHE M BCA B IS o Rk 56 8 2.0 1.956 97. 80 97.90 £ 1. 187 1.21
e E e h R 3 FR Sk (2,0.2,0. 1 mg- 9 2.0 1.98 99. 00

L)1 BCA X BEW 4 5 1. Ki B ISAW 4 mL 10 2.0 1.924 96. 20
BT B IEE O (100 K) & N ,3 500 r-min ' B L 1o 2.4 2377 99.04
30 min, HX 20 pL #EFE HPLC ) & & &, H & A A

12 2.4 2.348 97. 83
Bk gy R s B~ HH =
B BCA BUREL %, SRR K 13 2.4 2.371 98.79 98.23 +0. 806 0.82
3 F ok B BCA ¥ W 35935 2 %4y 0k 97.87% W s o
98.70% ,98.88% ; RSD 43 Il i 1.16% , 1.07% , ' o '
N SIS . 15 2.4 2.329 97. 04
0.98% , ] BCA ¥ J& XF 8 8 5 € 3k JC B S 5 i
2.9.3 HBEMAERYLZE  BCA-SLN K% it BCA £4 BRI S (NLC) 858 ML EE (n = 5)
Xt B T 10 mL g SRR, A4S 1 SLN A 4 o AR W EMCE CPMEMCERSD
£ B e A 100,125,150 mg - L™ R, 45 5 " mg-L" /mgeL-! /% /% /%
o KiBB I LRI 4 mL, & T8I .08 h L e 50 9576
(AHXT# B 2> 7 100 K) N4 4,3 500 remin ™' & s e Csos ois
i 1 ViR > NlKs=3 f A B
L+ 30 min, BUIRHLH HPLC, S BCA & &, 3 1.6 1.571 98.21 97.41 +1.87 1.92
JEIHSE BCA-SLN () 8 g e ml i e, 25 3L W3R 3. - Con on
BCA-NLC: #MRIEIFET7 0 7 BCA & &, JF 1T 58 C Ll e
TEINRE M2, 455 3 4, [ 455 5 R W] BCA ' ' '
6 2.0 1.970 98.52
5525 1 SLN F1%s [ NLC R & A W B AT, X 4 3 3
7 2.0 1.936 96. 81

U DAE TR T A N 7 R S W a1
2.9.4 fo b AR R R RS R § 2.0 1.980  99.01  97.851.20 122
GOKRRLFLI A 0.5 mL, & 10 mL i, in 7K 2 25 o0 .97z 98,58
BNV RBREAS R BRI 4 mL 285 10 2.0 1.926 96.32
O (BB 4 F i 100 K) 9% .3 500 - min " 1 2.4 2.355 9813
B30 30 min, BUBIE W 20 WL #FFE, I HPLC i 2 iF 12 2.4 2356 98.15
B BCA (& &, B W o 59 BCTE] —Ftt v i A i Joi 13 2.4 2.365  98.54  98.82+1.01 1.03
YK kL FLW 0.4 mL, fin A GS B OB EL, BN 2 4 2.4 2.369  98.70
min, A 2B ER, P EEES 22,4 0.45 pm 15 2.4 2414 100.58

AL U MR D8, ICZE D8 W 20 L R 0 SR 0 T AR,

1o R B 400 KR FLR S 09 250 05 B, B W R % = (W = Vi)W < 100% (1)

otal © F 255 (DL) % = B 1 % 5

FeAs (1) F1(2) 5 BT @ R ARy B, 40 ABROLID = W~ Vo) Wi, x100%  (2)

W s W W o FUW 0 505000 R0 2505 0 VARG
AR
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E, 55 HPLC I E JE WS 28 3R A 2 FJlig 53 94 K WL (3 3 R 48 2

%5 ME3#t BCA-SLN #1 BCA-NLC g3 ZMHFHE (n=3)

B/ % W%

it

BCA-SLN BCA-NLC BCA-SLN BCA-NLC
1 97. 48 99. 69 6. 40 6. 88
2 96. 95 99. 46 6.41 6.96
3 97.02 99. 56 6.33 6.56
- Y5 {8 / % 97.15 +0.28Y 99.57 +0. 11" 6.38 £0. 043" 6.91 £0. 044"
RSD/ % 0.29 0.68 0. 64

VP <0.05 KU/ BEMES,
3 iiesE®

i P00 L 00 0 5 7 3 A T R A 3
FERL B BT B R Tk
f) X § 2 46 U 8 25 9 55 BCA-SLN/BCA-NLC 43 7
FE 3 LI R Bk F 0 Bk . 28 5 W0 U 5
4 S BUSE X BCA 1 W B HL e K, 8007 3% [
o33k AR B 92 30 R, I FLAY BRI LA T L g
kL AT AE & 7K 9250 BCA WEBS 254 /0 85 5
R JH M8 0 2, 4% BCA-SLN il BCA-NLC
SERLE 12 000 romin T B0 2 b, o LW 5
JEBLG S5 RO E R A 10% o 4RH7 50K 7T A
SRS e T R TN b 0T 0 ) o 1
PRI , 5540 2 ] 2 1 2 5l H e/, S0l
L R R R R B 2 AR 40T o SR A PG
S 45 SR U ST, 74 52 56 R P 6 0 50 3 43 5 U
LG AR, 76 85 0 AT P 0 i S
SRR RNR [ 40 F S B4 8, 4 i i AT
L6 5 43 B S R T B D o 3 T
TFAkZE 58

RS 5 7 I 2 58 BCA 2 B 44K 4 3¢ i 2
2k, MSBe% ST LI H BCA-NLC 5 BCA-SLN
PR e AL R R 2 R BB R (P <
0.05) . 4rH7JE Ay BCA-SLN 1l e 18 bR JH 26
— A H TR BT A A L R ) £ SR AR
P T 5 O 0 5 1 4% 5 4% 4 e L 4 0 B
9K A7 76 4 B 3 (R B 7 M 2% 45 1 B, 76 SIN
il 45 S 2 1, R P L A R 0T A S8 ) T
A B T (3 9 T H i = ) (10 4 M 5 o
% BCA-NLC. WA I IR 010 1 A 28 0 5 22 o
SEH MRS Ny BT L 0 B 2 IR o
o 2% [ A B S 25 0 TR i NLC ELAT T 75 1
WH R MR R, A LRI — 5 RIE T
7T
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GC-MS LA 5 AR ARS8 K i H w3 M iy

I AR & AR R RER
(1. e mPEHRXFPHER, R 100102; 2. THhAXFE—ER, KA 130021,
3. THRAARER, KA 130021)

[(WE] B AR ASE M PR R TSy o 77 5% 08 h 25 PR 8RR R IUR LA S 8 4
i, SR A P 24 58 R BT 5T ECH0 0 0 4, T GC-MS 23 B LT B0 1 0 4% o 85 SR AR AL AN S48 R i be BTG 1 MIC Hy
0.034% ~ 0.063% ,MFC 35 0.070% ~0.126% , 4% il /K & #2386 18 4>, B % Horh 12 Mk & 9, S48 & il B i iy
90. 71% , FCrPvibh I I S8 A 45 0 57 89. 83% , B AL ANEE 1 38. 40% , KM R 15 28. 44% o SR ARALI A 2 #  i rhoK 7 1 2y
PO G I P T S, A G S R A A D B R

[XERA] KILRMAZS; #Rih; GC-MS; L4 ATMKF

[hE4SZES] R284.1 [ XmkdriZEB] A [XEHS] 1005-9903(2012)21-0136-03

Study on the Antifungal Active Constituent of Essential Oil
from Oplopanax elatus by GC-MS

MENG Xiao-wei' , FU Ai-hua’, LIU Bing®, YU Hui-pang' , LIU Bo-xuan', ZHANG Hong-gui'®
(1. College of Chinese Pharmacology, Beijing University of Chinese Medicine, Beijing 100102, China;
2. First Hospital of Jilin University, Changchun 130021, China;

3. Peoples Hospital of Jilin Province, Changchun 130021, China)

[ Abstract | Objective; To study the antifungal active constituent of essential oil from Oplopanax elatus.
Method : The essential oil of Oplopanax elatus was steam-distilled according to the China Pharmacopoeia to extract.
Antifungal activity studies were carried out in vitro and antifungal active constituent were analyzed by GC-MS.
Result: Antifungal active MIC of essential oil from Oplopanax elatus ranged from 0.034% -0. 063% and MFC
0.070% -0. 126% . 18 components were obtained from water-soluble essential oil and 12 components were

identified. 89.83% of them were terpenol compounds, nerolidol (38.40% ) and T-cadinol ( 28.44% )

[ EH]  20120505(008)
[E€TH] &M PhENER(EPE0251)
[BIREH] " okZkE, #4211 E S, E-mail : bzy714@ 163. com

(11]  RPEEE CRFING, 5 TLL0, %, BRAROEAR 258 15 R 14 fu Fetd s 22548 (1], oh I 9258 05 ) % 2% 35,2010, 18
AR E T T[] SR T R 2 A kL2010, (7) :48.
17(6) :20. [15]  BURWE, SR EG P05 A 7K QS5 99 K 25 0 g 5 v
[12] ROk, sk s, 56 R 48, 55, HPLC 35 5 4 3 EE LR E (1] hEZ %K, 2009,
RO NE R R i i R [T]. 254 b 44(18) :1400.
A%, 2009,29(4) :587. [16] A B, 2%k, SRAFEWIER KT 254 it
(131 W A7 ¥, 285, 4%, HPLC 56 0 5 28 0 3 P9 1% [ PR fl B R g e [T]. [ 92 56 07 ) % 20
TR BN RRER 2 R Bt [ 1], Tl 25,2012,33 2010,16(11) ;50.
(3) 2438, [FEAEG BT ]

(141 22 I AR, 55 e ME v 1 0 2 42k ) 7
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