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Preparation and physicochemical properties of ultra-fine powder of Fritillaria
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Abstract: Objective The morphological and particle size distribution of Fritillaria unibracteata under different preparation
conditions and the physicochemical property before and after grinding were studied, which provides the experimental basis for the
particle size control and application of ultra-fine powder. Methods The single-factor experiment was carried out. The ultra-fine
powder was prepared using ball milling method under different milling time, the weight ratio of ball to material, and rotating speed
conditions. The powder morphology was observed by scanning electron microscopy. The particle size and particle size distribution of
the powder was determined by laser particle size analyzer. The particle size, particle size distribution, expansion degree, total alkaloid
content, and other properties of F. unibracteata powder before and after milling were compared. Results The optimum conditions
for powder preparation were as follows: The grinding time was 0.5 h, the weight ratio of ball to material was 12 : 1, the rotating
speed was 250 r/min. The volume average particle size of ultrafine powder was (26.92 + 0.12) pm, and Do was (45.15 £ 0.18) pm.
After grinding, the particle size decreased, the particle size distribution became narrower, the expansion degree and angle of repose
increased, the hygroscopicity of powder did not change significantly, the bulk density decreased, and the alcohol-soluble extract
content and total alkaloid content increased greatly. Conclusion Moderate grinding can significantly reduce the size of F
unibracteata powder, improve the particle size distribution, increase the total alkaloid content, and help to improve bioavailability.
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Table 1 Particle size of F unibracteata ultra-fine powder

with different grinding time (X £s, n =3)

th  Dyyz/pm
0.25 53.35+11.55* 37.2840.91° 82.59+ 8.61*° 1.80+0.18"
0.50 36.68+ 0.05* 32.40+0.05" 66.80+ 0.10° 1.66+0.00°
1.00 36.85+ 0.33" 33.63+£0.25" 64.72+ 0.67° 1.50+0.01°
1.50 43.45+ 0.54™33.66£0.26" 77.16% 1.14° 1.90£0.02™
2.00 48.46+ 7.53" 34.11+0.32° 76.60+ 2.87° 1.83+£0.07™
2.50 54.43+ 0.32°37.97+0.12° 99.06+ 0.70° 2.22+0.01°
3.00 79.95+16.87° 42.34+0.84% 154.02+24.93° 3.2540.52°
3.50 78.56+ 1.06° 45.04+0.23° 179.05+ 530° 3.6340.12%
4.00 76.83+ 2.83° 42.53+0.55 179.60+ 8.76" 3.86+0.16°
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Different lowercase letters in the same column indicate significant
difference among the different treatments at 0.05 level, same as tables
2 and 3
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Fig. 1 Particle size distribution of F. unibracteata ultra-fine

powder with different grinding time
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Table 2 Particle size of F. unibracteata ultra-fine powder

with different weight ratio of ball to material (X £s,n=23)
BRORHLE

4:1 31.16%0.02* 28.834+0.01* 54.63+0.05* 1.51£0.00°

8:1 38.3940.0635.14£0.06¢ 67.97£0.09¢ 1.54+0.00°
1201 31.21£0.03% 28.80%£0.02* 53.9140.08* 1.44£0.00?
16 11 34.66+0.38"31.14+0.24% 61.68+0.75" 1.57+0.01¢
201 36.85%0.33°33.6340.25¢ 64.72+0.67° 1.50%+0.01°

Diaz/um Dso/um Doo/pm span

3.50 h
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Fig. 2 Morphology of E unibracteata ultra-fine powder with different grinding time
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Fig. 3 Particle size distribution of F unibracteata ultra-fine

powder with different ratio of ball weight to material weight
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Fig. 4 Morphology of E unibracteata ultra-fine powder with different weight ratio of ball to material
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Table 3 Particle size of F unibracteata ultra-fine powder at
different rotating speed (X Ls, n=3)
i Dpa3)/pm
(rmin!)
150 28.4240.25°27.19+0.13° 46.4740.54° 1.224+0.012
200 28.3840.15°26.75+0.06*47.99+0.37° 1.35+£0.01¢
250 26.9240.12% 25.69+0.10* 45.1540.18* 1.324+0.01°
300 29.2740.26°27.781+0.23949.45+0.47¢ 1.35+0.00°
350 31.21+0.03928.8010.02° 53.91 +0.08¢ 1.44+0.00¢
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Fig. 5 Particle size distribution of F. unibracteata ultra-fine

powder at different rotating speed
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Fig. 6 Morphology of F. unibracteata ultra-fine powder at different rotating speed

E7 WHERT. EREEINSEENER
Fig. 7 Morphology of F. unibracteata powder before and
after grinding

R4 HEANEREENEMANRE (X £s,n=3)
Table 4 Particle size of F unibracteata powder before and
after grinding (X £s,n=3)

FEdh Dpagy/um Dio/um Dso/um Doo/pum

WHEEHT 86.54+4.59 13.85+£0.09 30.78+£0.41 271.95+12.35
WG 26.9240.12" 11.26+0.14" 25.69£0.10" 45.15+ 0.18"

TTORTE 0.05 KT EREE, £5. 6

“means significant difference at 0.05 level, same as tables 5 and 6
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Fig. 8 Particle size distribution of F. unibracteata powder
before and after grinding

A FHEAE 0~80 pm A1 80~600 pum X3k K 73 4fi; BF
G, W ULEPATE 0~70 pm XA 7341, X
VLW S L EALAFHTEE AT 80~600 pm Xk A% 4
DUBER A FURE IR, BRI R RE AT BN —
3.43 KR IKEER RBOK & RE I E ES A
SRR JER T A . EEEER S
SERERA RIS, iR 5 AR, B I A DLERR A
TN e 2 3G K. HEMI 2RI 3RS, ks L R T AR
K, RIELREHGIN, WAL RG2S, [EIN IS5 DL
TR UE R ) i S5 A R BIROA, et 7K1
ek T EERRE R e S s, pril, WHE S
DURF IR e T W R



T84

Chinese Traditional and Herbal Drugs 35 49 % %5 93] 201845 A

* 2055 -

344 5HEME AMMSNEERIBTE — iR LR
2 T A TR SOK 2 B D B R, T
VEEHR3E B (0 25 i AL R A S AR I 225 I T
Ji W 8 DURER AR IR 26/ T 15% (AN T 2%( 3R
50, ULBATFEE AT . 5 I 2% DURERG 38 B 5B R0,
[FIT, WHEEET. Jo5 W 5 DURER A M IR 3 T B3 2
Fto AIRE T 28 DUBER RO I 76 3 11 T8 B30 1)
JEE, BRIy HOEE, IR ETE W .
345 REMEE MRS AL, WHEERE IR
i R B ) LU BE 4 T 29.2%.

34.6 SAEVIEE RS AL, BRI
RES AP0 LU R RT3 5 T 66.7%

34.7 Ribf ARIEARNS 2k RIS 1
MLEEFHERR — MK, RIEA<30°MHRBITHER
UF, RIS >45° sl e %, IR 1L A <4008 AT i
AR R TR, AR 6 vk,
Jei i 2R DR AR B AR L A B B K, U0 IR B SRR e
AR IR B DTS, PT RETR Bl 15 45 DURER:
RLEEV/IN BRI b R T AR K, R AH IR ()R
FsE, Pk SRR,

348 MEE  AEER R BRI TR 2
—, EAAL IREEFI R E AR A S R
M2 6 AT, AFFES Jo hA 2% 5 R /N T BE T, TR
BIF B i 04 2R 1) 78 B SR 5 o R K /N R 40 A
TR B AR ST (1) 8 B 4 0 AR PR A 25 FEE AT 52
5K DB 2B i G, BRI /N 5T

REYMBEYIHEE (X £5,n=3)
Table 5 Expansion degree, hygroscopicity, ethanol-soluble
extract content, and total alkaloid of F. unibracteata powder

before and after grinding (X s, n=3)

K B/ VA e
B e R
(mLg™) /%

WHEERT 1.93+£0.12 9.41+1.76 4.39+0.20 0.009+0.001
W s 2.75+0.24" 8.67£2.01 5.67+0.21" 0.015+0.002"

* 6 WHER]. ERRISMENKERFMREE (X L,
n=>5)

Table 6 Angle of repose and bulk density of F. unibracteata
powder before and after grinding (X x5, n =5)

T i RIEF/(0) FA % B /((gmL ")
IR i 36.621+2.50 0.62+0.01
W J5 49.50+1.08" 0.5840.03"*
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4 g
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