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Preparation of lyophilized powder of anthocyanins

liposomefrom black rice bran
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Abstract: The powder of black rice bran anthocyanins liposome (pro-

liposome) was prepared by lyophilized methods. The effects of pre-
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frozen temperature and different protectants of mycose, sucrose,
mannitol on the qualities of lyophilized anthocyanin liposome were in-
vestigated by inspecting the leakage rate, particle size and Zeta po-
tential of reconstituted liposome. The results showed that the pre-
frozen temperature had no significant effect on the qualities of lyophi-
lized liposome. The leakage of reconstituted liposome were decreased
by using protectant mycose or sucrose alone, and reached lowest val-
ue of 16.64% and 12.50% respectively by control the mass ratio be-
tween soybean lecithin and protectant at 3 : 1. Combination using of
mannitol with mycose or sucrose showed a synergistic protective effect.
When Wsoybean tecithin - Wsuerose - Winanniol =1 © 3 = 2, the reconstituted an-
thocyanin liposome had the lowest leakage rate of 7. 45% and the average
particle size of 346. 1 nm. While., when Wsygbean tecithin © Winyerose -
W omamitol = 1 3 1 2, the leakage of reconstituted liposome was
9.65% with the average particle size of 364. 6nm. The Zeta potential
became more negative after reconstituted the lypholized liposome,
which suggested that the stability was increased. The results indica-
ted that the lyophilized anthocyanin had best quality when the mix-
ture of sucrose and mannitol was used as protectant.

Keywords: anthocyanins liposome; preparation of freeze-dried pow-

der; mycose; sucrose; protectants
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Figure 1  The leakage of the reconstituted lyophilized lipo-

some under different pre-frozen temperature
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Table 1 Changes of encapsulation efficiency, particle size, Zeta potential of the reconstituted lyophilized liposome when using

mycose as protectant

-~ /R R T BT 5 5 U 2 BT AR/ BT e kAR T i HTE
SUWERR o VR

EE,/% EE/% NA/% nm nm zeta/mV zeta/mV

S0 v e 50.99+0.71° 34,7340, 474 31.894+1.08* 217.8+12.21* 328.54+13.19> —11.4040.49a —10.90+0. 31¢

1:1 48. 4040, 58 34.8540. 044 28.0040.26> 224,946, 27¢ 337.2410.84> —10.5640.52> —12.74+0. 38

1:2 47.334+0. 80" 36. 9640, 54 21.9040.57¢ 223.4£12.23* 343.7414.23* —10.30£0.50> —10.88=+0. 36¢

1:3 47.00+0. 96" 39.1840.07* 16.64+0.439 226.8+12.51* 347.1%£13.78* —11.51%0.38* —12.51+£0.69¢

1:4 47.2240.76" 36.1740.13¢ 23.4041.26° 223.3+14.14* 335.2+8.72° —9.82+0.35> —11.904+0. 30"

1:5 47,2040, 90° 33.6640.12¢ 28.6741.52> 234,249, 80° 346, 7411.00* —11.4040.45* —11.2040.32"

T AT R R A AR I B Z 1 A7 7 3 P28 5 (p<<0. 05) .
K2 MARRRELEBERPAMNEBEREEFTHEREESHETL

Table 2 Changes of encapsulation efficiency, particle size, Zeta potential of the reconstituted lyophilized liposome when using

sucrose as protectant

T, U T A 3 % U T J5 & U 2 BT AR/ BT E kAR 7T i HTE

EE,/% EE/% NA/% nm nm zeta/mV zeta/mV
YR 50. 9940, 712 34.73+0.47¢  31.89+1.08* 217.8+12.21> 328.5+13.19> —11.4+0.49> —10.90+0.31¢
1:1 46.204+0.67b  36.0340.13°  22.0140.55> 220.5410.02* 273.9410.36¢ —10.740.45 —12.80+0. 26
1:2 46.70=+0. 40" 38.48+0. 30" 17.640.93¢  226.2+7.10°> 302.646.74¢ —12.140.30° —12.7540.18°
1:3 45.30+0.57¢ 39.64+0. 28" 12.541.95¢ 232.5+9.88® 324,046.29" —11.240.35% —11.5940. 26"
1:4 43.27+0. 534 36.6740.62°  15.26+0.39¢ 223.3+10.72® 332.7+8.60°> —10.2+0.25¢ —11.60+0. 64"
1:5 43.30+0. 254 36.014+0.37¢  16.84740.52¢0 235, 7+6.83*  344,6+£12.00° —12.540.26° —11.30+0. 30"

T AT T R TR R A B 2 8] A A 2 P 2 R (p<<0. 05)
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Table 3 Changes of encapsulation efficiency, particle size, Zeta potential of the reconstituted liposome when using the mixture

of mycose and mannitol as protectant

UREENE MR WTETEBE KTEEHR B % T RLAR T JE KL/ b/ i HTE

R EE,/% EE/% ANA/ % nm nm zeta/mV zeta/mV

A A 4 550 50.99+0.71° 34,7340, 474 31.8941.08* 217.8+12.21¢ 328.54+13.19¢ —11.40+0.49® —10.94+0. 314
1.0:3.0:0.5 50.3240. 38" 38.9140.71¢ 22.684+1.00> 268.046. 44" 343.5412.55¢ —9,91+0.37¢ —10.0%0.23¢
1.0:3.0:1.0 48.99+0. 710 39.0640.19¢ 20.2640.75° 283.7+4.96° 346. 749,92 —10.80£0.56> —11.940. 12"
1.0:3.0:1.5 49.24+0. 48" 41.40+0. 31° 15.9240. 284 283.7+38.06° 357.848. 02 —9.55+0.13° —11.740. 26¢
1.0:3.0:2.0 48,4010, 54" 43.73+0.11¢ 9.65+0.78° 281.1+10.61%> 364.6+8.51" —9.99+0.20° —12.240.23%
1.0:3.0:2.5 48.324+0.71° 41,2640, 43" 14.60£0.57¢ 279.247.15* 391.1£13.48* —11.8040.63* —12.5+0.36°

T AT R R A AR I B 2 I A 7 3 P28 5 (p<20. 05) .
R4 MAFRRRELEESEEERAUERPHERESTHEREESHETN

Table 4 Changes of encapsulation efficiency, particle size, Zeta potential of the reconstituted liposome when using the mixture

of sucrose and mannitol as protectant

LR S HTHEER  HTERHE [ RITES VR T B RLAR / TG kAR / R T Hi TG

W H R EE,/% EE/% NA/% nm nm zeta/mV zeta/mV

AR ) 50.99+0.71% 34,7340, 474 31.8941.08* 217.8+12.21¢ 328.5413.19> —11.40+0.49* —10.9040. 31¢
1.0:3.0:0.5 48.89+0.51" 38.9740.27¢ 20.2940.70" 273.04+9.28> 309.9412.15¢ —9.1240.17¢ —11.20=40. 32t
1.0:3.0:1.0 48.1840. 70" 40,9440, 43> 15.03£2.18° 277.746.76% 338.0+£8.99*» —11.5040.26* —12.0040. 40*
1.0:3.0:1.5 47,1640, 44< 40,7240, 59 13.65+0.91¢ 294.347. 20" 318.148.59¢ —10.10£0. 21> —10. 7440, 37«
1.0:3.0:2.0 48.62+0. 36" 45.0040. 25* 7.4541.07¢ 289.3411.48> 346.1412.34®> —9.9640. 22> —11.70=£0. 40
1.0:3.0:2.5 46,23+0.674 38.9940.61¢ 15.67+0.02¢ 269.749.87¢ 357.6411.05° —9.52+0. 314 —10.1240. 434

T AT TR AR A I B 2 0 A A B 3 22 5 (p<<0. 05)
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