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Entrapment Efficiency of Curcumin and Piperine in Compound Curcumin Lipid —based liquid Crystalline
Nanoparticles

FU Jianwu'?, TU Yaosheng'?, SUN Dongmei’, ZHANG Jianjun®, SHI Zhigi®> (1. Guangzhou University of Chinese
Medicine, Guangzhou 510405 Guangdong, China; 2. Guangdong Provincial Institute of TCM, Guangzhou 510095
Guangdong, China)

Abstract: Objective To establish a RP—-HPLC method for the determination of the content and entrapment efficiency
of curcumin and piperin in compound curcumin lipid—based liquid crystalline nanoparticles (LCNP). Methods The
contents of curcumin and piperin in compound curcumin lipid—based LCNP were determined by HPLC. The column was
Kromasil C3(4.6 mm x 250 mm, 4.6 wm). The mobile phase was acetonitrile—0.4 % phosphoric acid(48 : 52) and the
flow rate was 1 mL-min™. The detection wavelength was 343 nm for curcumin and 430 nm for piperin(the converted
time set at 16.5 min). The minicolumn centrifugation and dialysis methods were employed to isolate free curcumin and
piperine for the entrapment efficiency. Results The curcumin was linear in the range of 1.8081~18.081 ng(r=0.9998)
and the piperine in the range of 3.3331 ~33.331 ng (r=0.9999). The entrapment efficiency of curcumin and piperine
determined by minicolumn centrifugation was 59.52 % and 56.02 % , and was 60.13 % and 55.86 % by dialysis
method, respectively. Conclusion Minicolumn centrifugation combined with HPLC is able to determine the entrapment
efficiency of curcumin and piperin in compound curcumin lipid-based LCNP quickly, accurately and conveniently.

Keywords: Curcumin; Piperine; Lipid—based liquid crystalline nanoparticles; Minicolumn centrifugation; Dialysis

method; Entrapment efficiency
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Figure 1  Polarizing light micrographs of LCNP
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Figure 2 SEM micrographs of LCNP
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Figure 3 HPLC graphs of curcumin and piperine
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Table 1  The recovery of minicolumn centrifugation for curcumin

combined with piperine

2 AU BEBATZIYIE /mg BEIBGIRES I img PRI /%

L2l a5 %7953 0.0231 0.0012 94.81
ik 0.0405 0.0028 93.09
TR 0.0811 0.0043 94.70
LR ARk 0.0513 0.0014 97.31
rh iz 0.1058 0.0023 97.85
R 0.2075 0.0027 98.70
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Table 2 The average recovery of minicolumn centrifugation for

curcumin combined with piperine

2 AU BT /g BERZG R img PRI /%

BRI AR 0.0116 0.0009 91.95
ik 0.0203 0.0017 91.60
R 0.0406 0.0033 91.86
LR AR 0.0257 0.0010 95.98
i 0.0529 0.0026 95.09
R 0.1038 0.0045 95.63

SRR SRR I RN S 11 LCNP Fé W BFHAE A T 7 A 25 K A
%,
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Table 3 Dialysis time of curcumin combined with piperine LCNP

BATIE] / h LRI /mAU SR R /mAU
4 49 10.7
8 6.2 13.6
12 7.7 152
24 7.9 15.9
48 8.1 16.1

3 ATH, M@ENEEEE 12 h 5, E8HR
FTB AR T AU IR 3, A 12 h 25, BT
E LR34, R, #EAratEesE 12 he

2523 kR BCHAL. b w3 Rk R
i 2K 30 %PEGA00 ¥, A% RN [k
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Table 4 The recovery of dialysis methods for curcumin combined

with piperine

2 AU BT mg BRI fmg TR IR 1%

(AL S R735 3 0.0422 0.0405 95.97
Pk 0.0804 0.0763 94.90
e 0.1606 0.1523 94.83
LR AR 0.1006 0.0926 92.05
kg 0.2026 0.1882 92.89
ek 0.4024 0.3662 91.00

I 4 W, U0 B A 22 8 3 T RULZE 30 %11
PEG400 A P 2R A, IR IAE 91 %L I,
ot PR 12 ) 2 9 2RI AR PT AR 3 L i M4
2524 JMAERNL R O REIE T £ EE 30 %
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K. . & 3R, RS I RN R R B
W2 mL ZFEMART, LS50 %l BENBANE, 5
Br12 h, ®EHE. BITRA WSS, W R
BIERZE 5 mL, 3045 pm FLUERRE, HRZLUEW ,
PR, E SRR R S, BT
WSE 3y, A REMCR, 258 0% S,
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Table 5 The average recovery of dialysis method for curcumin

combined with piperine

2y AL ENTITZII R img BHTRZIYI R fmg P IEIICE /%

AL 87352 0.0211 0.0195 92.42
ik 0.0402 0.0371 92.29
R 0.0803 0.0733 91.28
LWER kL 0.0503 0.0457 90.85
rh iz 0.1013 0.0913 90.13
VR 0.2012 0.1817 90.31

2% 5 WA, 231 LCNP %2585 e i F0T-4 5%
Wi, [ETSCRIATE 90 %L F, Ui BHIN E 45 AR 2 Rl
75 1 LCNP 52 0 11 S 20 35 280 i
2525 EMEIE LR BHERRE FLHER
LCNP JREW 2 mL ZFENAEH, ZEZEIRTLL 50 %4
B R BT BB 12 h, Pk, BHTRA Ok
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Table 6 The determination of entrapment efficiency by the mini—

column centrifugation method and the dialysis

W RO % B L2 /9%
[FGET-YWNGS 59.52 56.02
BT 60.13 55.86
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