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Preparation and Characterization of Betulinic Acid Nanoparticles
WU Mingfang, XU Wenjia, ZU Yuangang, ZHAO Xiuhua (Key Laboratory of Forest Plant Ecology, Ministry of
Education, Northeast Forestry University, Harbin 150040, China)

ABSTRACT OBIJECTIVE: To prepare the betulinic acid nanoparticles, and characterize them. METHODS: Using ethanol as sol-
vent and water as anti-solvent, anti-solvent recrystallization method was used to prepare betulinic acid nanoparticles. Using particle
size as indicator, single factor test and orthogonal test were adopted to optimize the mass concentration of betulinic acid solution,
anti-solvent-solvent volume ratio, anti-solvent drip rate, reaction temperature and stirring speed in formulation technology of betulin-
ic acid nanoparticles, and verification test was conducted. The betulinic acid nanoparticles were characterized by scanning electron
microscopy, laser particle size analyzer, Fourier infrared spectrometer and mass spectrum analyzer. RESULTS: The optimal technol-
ogy was as follow as betulinic acid solution mass concentration of 3 mg/mL, anti-solvent-solvent volume ratio of 1:1, anti-solvent
drip rate of 8 mL/min, reaction temperature of 20 °C and stirring speed of 900 r/min. The average size of prepared betulinic acid
nanosuspension was (156.0 +8.6) nm (n=3) and the particle size was (235.0 + 12.2) nm (n=3) after freeze-drying, with nearly
spherical appearance, uniform size and regular form. Compared with raw material of betulinic acid, the chemical structure of pre-
pared betulinic acid nanoparticles did not change, and there were no significant changes in molecular weight and mass ratio. CON-
CLUSIONS: Betulinic acid nanoparticles are successfully prepared.

KEYWORDS Betulinic acid; Nanoparticles; Anti-solvent recrystallization method; Single factor test; Orthogonal test; Character-

ization
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Fig 1 Results of single factor test
Fearml o 1:1.2:1.3: 1.4 L2257 /K 2L 8 mL/min Y
T S B 430 i N B BT v BE R 3 mg/mL B HEAR iR £
PRV T BOHEAR BRI, M ok A2 . 25 BoR
MR RIS FART Ly 12 L ISE BT R MR iR 20 K 4 e
T tme /)N, WOH RO - AR R 10 1 PRI 1
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9001 000 r/min, &Z b i 25 CHRIAME T, He s 5 71 -
EFVARTREL A 1 DB B T 7K L8 mL/min 1Y) 7 i i
HIA B BT 4R 5 4 3 mg/mL (9 HEAR TR Z B v, ik
MEAR R AN AR, I R HoR AR . 45 R R, PR
900 r/min B} BT il HHE A TR N AR R R AR B /)N, WCHfR e o+
R 47900 r/min, FEWLK 1,
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BN FE R 25 CCHIZRMET 4% S s M- AR L 101
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Jr e 3 mg/mL FYHEAR TR L RERS D, i AR
YKL, I ORI AR . S5 R, ROV SR I E R 8
mL/min B I il #6E A 22 99 KR 8 R A% e /0N | 0 R R i
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2.1.5 FRUNIREE  FERE P EEHE EE A 900 r/min, KV
BE4 920 15,20 .25 .30 CHIZAET , He S s M- AR
Foom 1 12288 /K DL 8 mL/min F4 % o0 38 B8 AL 1) 5
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25 LR AR EE R HERTRAUK KL AL T 1.2 5%
1Fh  MEA TR £, T 5 T e e 3 o0 3 mg/mL, 2 V5 771 -1
FARFREG A 10 1, 8 RE38 B 4 900 r/min, J52 15 71T s s
AN 8 mL/min, 2 Wi N 25 °C.

2.3 EXRBMULFTITE

2.3.1 ISR FER R R4 R0 3R 6 DL
HEAR R 2 VR WU R e E (A, mg/mL) | SR 77 - 7 7 A
BUHE (B) | 2 3% 590 3 3 B (C, mL/min) #1152 L i B
(D, C)NHZE, #% Lo (4) RTFESCIAL, B H iR
44K AN T.2.3 4mg/mL,BR1:1.2:1.3:1.4:1,
C44.6.8.10 mL/min,D }15.20.25.30 °C. AZKIE
BIRCRLAR R b, LIRAR S/ N U A 70 1 , A 21 X
TS 3K, R IE S I L AL HEA TR 8 Kok A T T
2o WRSKFEREL, ELRE I S5 R 0K,
ZT AR WA 3,
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Tab 1 Factors and levels

¥ i ‘
A,mg/mL B C,mL/min D, T
1 1 1:1 4 15
2 2 21 6 20
3 3 31 8 25
4 4 41 10 30
F2 EXRERITESER
Tab 2 Orthogonal test design and results
Y A,mg/mL B C,mL/min D, T Fift(x£s,n=3),0m
1 | 1 4 15 34262183
2 1 2 6 2 4231+193
3 1 3 8 25 566.324.6
4 | 4 10 30 92111423
5 2 1 6 25 24401133
6 2 2 4 30 873.3145.1
7 2 3 10 15 123875
8 2 4 8 2 36761194
9 3 1 8 30 23431132
10 3 2 10 25 N12+142
11 3 3 4 20 167.2+4.2
12 3 4 6 15 4673224
13 4 1 10 2 1889123
14 4 2 8 15 30252146
15 4 3 6 30 04531242
16 4 4 4 25 4633223

T 56325042613 25245041428 4616002248 309.050+15.70

T 40217542133
I3 29747541350
FH[E4 400000+ 18.35

480.025£23.30
375.650£15.13
554.830£26.60

444.925£19.80
367.675£17.95
388.750£19.08

286.700£ 13.80
398.700£22.73
670.750£31.20

R 20577541263 30238041232 93925453 384.050117.40
FH % 2 R348 3 45 AT, 45 DR 2 0P A IR 44 Kb A
12 KNS M R AR UR Ay S5 0oy k8 > 5 5 791 - 1 ) AR
F > HEA TR £ B VDT SV 3 > SO 0 sk i,
2V 3R -V SRR B R T MR A TR £ Tt s R I Ve
BERPRARA B (P<0.05 8 P<<0.01) ., ZiG%IE,
1 8 AR TR SR AL T 1544 h A:B.C:D., RIHE
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Tab 3 Results of variance analysis

JERR BRI s F P
A 14457552 3 5.57 <005
B 20650937 3 79 <001
C#E) 239744 3 092

D 38090148 3 14.68 <001

T Foos(3,12)=3.49; Fo(3,12) =5.59
Note: Foos(3,12)=3.49;F,0(3,12)=5.59

KPR 2B TR M 3 mg/mL, SRR T
11, ROEFNE I A 8 mL/min, K2R K 20 °C.
2.3.2 WUFIRE R EAN T T, SRR 30
mg FHEARTR FURI 2575 T 10 mL i b, 3640V 15 )
JRT e A 3 mg/mL FHEAR R £, BE 15 7 20 “CHRLEE
T, FIMEAR R 2, s e v A 8 mL/min TR I BE AR
VA (258 F7K) 10 mL, BV 45 HMEA R 9 K TR B0 5 TR
BRSO 5 R T BMEAR BRAN AR . IR0 EE A 3 YR I
FE P MEARFBRAICK RIS . 255 B MEAR R AN K IR
BB R (156.0 +8.6) nm(n=3) , % TJa kil
(235.0+12.2) nm(n=3),
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Fig 2 SEM pictures of betulinic acid raw material
and nanoparticles
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Fig 3 IR pictures of betulinic acid raw material and
nanoparticles
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Fig 4 LC-MS pictures of betulinic acid raw material
and nanoparticles
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