%244 Acta Pharmaceutica Sinica 2019, 54(1): 8 -13

REE M TR E R ER/EZIEE LRIFIER

XN, mes, FBE, KO, Fo

(PEBHZG R R 22245 % B, 17 JLFH 110016)

R W I E A FIE B i+ e 2k = LR Ak B (DTAB) 1 Tween 80 [ Ilfi 7 BZ AV & (CMC) BE /R B8 75 L
(MSR) F1323% 2% (Cur) FEBRME K IE W (pH 13) 2% 11 3% 1 77 2 FE o AV b 1) A 2R (K) Sk B 3 R T ME AR 1 &2
T %oF 258 2 25 R R AR D . S5 B R, Bl ] Tween 80 B, 3864 B8 /7 s (H A 58 M 22, BBl i DTAB I, R 5E
PEUFAR R 3GV RE ) 22, 3 DL TR ) S i Ao e PR3 90, 4 DTAB /R 730 #0M 0.4 B, A28 Vi 47, iﬁﬁﬁtﬁa‘
AR )R R B i, AE R AR BT S b fs ) DTAB, MSR AN T 1.7 4% o 3 10135 4 70) 53 15 76 38 o 7 o0 B8 1 () ) 3
Ik v, MeAk, RS E R G & NS, EAHET

SRR ARV MR T I SR AR 2R W R

FE 425 R943 RRFRIRTE: A X E 4= 0513-4870(2019)01-0008-06

Solubilization and protection of curcumin by mixed surfactants
LIU Tiao-tiao, YANG Bai-xue, GUO Ying-yu, CHEN Na, LI San-ming"
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Abstract: The solubilization and protection of curcumin (Cur) by mixed surfactants were studied through the
determination about the critical micellar concentration (CMC) of the mixed surfactants of Tween 80 and dodecyl
trimethyl ammonium bromide (DTAB), molar solubilization ratio (MSR), degradation rate (k) of Cur in pH 13
solution and mixed surfactant solutions prepared at pH 13. The results showed that when Tween 80 was used alone,
it exhibited high solubilization ability but poor stability. DTAB was used alone, it showed strong stability but poor
solubilization ability. When DTAB was mixed with Tween 80 at different mole fractions, the stability of Cur was
enhanced, and the best stability was observed when the mole fraction of DTAB was 0.4, although the solubilization
ability was not the best at this mole fraction, but MSR was increased by 1.7 times compared to DTAB used alone.
Mixed surfactant not only increased the solubility but also improved the stability of Cur. In addition, mixed surfac-
tant has the advantages of less dosage and low toxicity, which is worth popularizing in application.
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Figure 1 The chemical structure of curcumin and surfactants
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Figure 2 Variation of surface tension with total surfactant concentration at different mole fractions of DTAB in solution (). All experi-

ments were performed at room temperature (25 °C)
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Table 1 Summary about experimentally obtained critical micelle
concentrations (CMC,,), critical micelle concentrations obtained
from Clint's equation (CMC,,), molar solubilization ratio (MSR)
and degradation rate constant (k) of the mixed micelles at different
mole fractions of DTAB in solution (a). "CMC values provided by
the literaturest*+*!

a CMC, /mmol-L* CMC,/mmol-L* MSR k
0 0.025 0.023° 1.028  0.037
0.2 0.029 0.031 0.265  0.035
0.4 0.032 0.042 0.166  0.020
0.6 0.050 0.062 0.127  0.030
0.8 0.104 0.124 0.118 0.032
1 13.84 14.56° 0.047 0.018
pH 13 - - 0.037
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Figure 3 \Variation of the solubility of Cur in the mixed surfac-
tant micelles at different mole fractions of DTAB in solution (e,
37°C,n=3)
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Figure 4 The relationship between CMC,, and MSR. All experi-
ments were performed at room temperature (25-30 °C)
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Figure 5 Changes in the absorption spectra of Cur® (17 umol - L?) in surfactant mixtures of DTAB and Tween 80 with the mole fractions
of DTAB at 0 (a), 0.2 (b), 0.4 (c), 0.6 (d), 0.8 (e), 1 (f) and pH 13 solution (g) with increasing time. The surfactant concentrations of micelles
were above the CMC. The extent of degradation of Cur® in terms of the decrease in absorbance maxima with increasing time interval (h).
The rate of degradation is determined from the initial slope of the best-fit linear curve. All experiments were performed at pH 13 and at room
temperature (25-30 °C)
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Figure 6 Schematic of the solubilization behavior
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ments were performed at room temperature (25-30 °C)
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