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Abstract: Objective To prepare hydrophobic nano-CaCO; modified by stearic acid and to study its application in spray drying power
of angelica. Methods The stearic acid was used on the surface characteristic of nano-CaCO;, and the modified and unmodified
nano-CaCO; was analyzed and investigated by means of oil absorption value, activation index (H), angle of repose, transmission
electron microscopy (TEM), and Fourier transforms infrared (FTIR). The effect of modified nano-CaCO; on moisture absorption,
fluidity, and in vitro dissolution of ferulic acid in spray drying power of angelica were investigated, comparing with silicon dioxide and
unmodified nano-CaCOj;. Results FTIR analysis showed that stearic acid has attached to CaCO; surface. Powder flow and powder
moisture absorption were improved in modified nano-CaCO; and the effect was better than silica dioxide and unmodified nano-
CaCO;. The in vitro dissolution of ferulic acid was not affected. Conclusion The application of the nano-CaCO; modified by stearic
acid in the spray drying power of Chinese materia medica deserves to be studied further.
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(1) AR ) FREL 2.0 g 412K CaCOs;
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Table 1 Surface characterization of modified nano-CaCQO;

e H/% Wl /%  $%flf /)
RPEIK CaCO; 0 9223 59
k4K CaCO, 83.5 58.9 106

(2) W el FREL 5.0 g 412K CaCOs;
FEah, BB THER b, BRI R
g (DOP), JFAWTH I JIEIh BB, TF 468 44
SR, B 4 DOP T % ]
REOMZ e vHERE, 453 W& 1.

W =DOP [IJF& / 442K CaCOs ¥ R &

(3) efbsmmEl e R AL e
JE77 (10 MPa) FIIJ[E] (5 min), ¥F44°K CaCOs 7}
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Pl A A L SR Al A, SR ILER 1
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222 EHHE (TEM) 2048 RHHA JEM—
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ARAFIFHHFFAE, 2B 25 R 1 Pk ghK CaCOs
PR AL, PYIRIAE R 50~90 nm, ST
B, PURLIA) I SRR TE T, B, T HE
RO AL

El1 MK CaCO; HIERE
Fig. 1 TEM images of modified nano-CaCQ;
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Fig. 2 IR spectra of modified nano-CaCOQj; (A), unmodified
nano-CaCOj; (B), and stearic acid (C)
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Table 2 Surface characteristic of powder
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252 B ARGERRRASITENE OB AR T
SRR, O BBk, BRI
S PRGN AR RIS, —BAE 8 h A
WSER, HUARSCRIEFAEAIK CaCOs 5 25WIR AR

Rx3 HEAMMENE (X £s, n=3)

HPAENGE 8 h 5, PRI E R . BCMIA
THEAGE R, 5 3.0%MRER . 2.0%5 40
K CaCO; Fl 2.0% ALK CaCO5 VR A AT, HIH
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Table 3 Determination of powder fluidity (X *s, n=3)

T T
A

Pl /() pr/ (gmL™) pa/ (gmL™)
A ST R 60.940.7 0.296£0.018 0.56540.011
WA+ 1.0% ok R 46.7+0.6 0.398+0.015 0.622+0.090
W R+ 2.0% O REIR 42.6+0.9 0.443£0.018 0.646+0.012
WA+ 3.0% B0k ek Mg 353409 0.59140.013 0.78740.015
AR A0.5% K E MG K CaCO;, 48.8+0.9 0.375+0.016 0.605+0.017
A+ 1.0% K S MEAK CaCO;, 40.94+0.4 0.4900.020 0.68910.020
Bk +2.0% A EDK CaCOs 34.6+0.8 0.606+0.019 0.823+0.019
A A0.5% A K CaCO;, 45.940.8 0.425+0.017 0.63910.016
Wik + 1.0%2 4K CaCO;, 37.6£0.5 0.58340.019 0.7960.021
A A2.0%E K CaCO;, 324404 0.625+0.010 0.876+0.014
AR +2.0% 5 PEGK CaCO; (Wi 8 h) 37.5+0.6 0.597+0.012 0.809+0.013
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o, MANPEZE . TR RERE . ARGk CaCO; Al
PEGIK CaCOs FRECETE 1 VAWE 25 T 7R 1) i 3
PE,  ELBEE SR BB, R AR sh b k.
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mL/min; i 35 'C; #EFFHE 20 pL. PRI

PABTERIR v AMIE T 3 000,

2,62 ZNERRFEH KRR BERN U 6.60
mg, & 10 mL &, WEEFEIFMBERZIE, #
AY, A BRIR T B A 8 Vo ARG B IRADUGT R i 2%
W 1.0mL, & S0mL EiiH, FEmBERZE, 7
A), 13 13.20 pg/mL FUBRFRNT SR 20 0l R 55
W EBOGH R SR 1.04 2.0 4.01 6.0, 8.0mL, #%E
10 mL s, AEmERZIE, %5, Ji.
P IR ETE LA M BERE 3BT, LART BRI o Ak
HREARRR (XD, XY TR B A A AR (YD
AT DA B, ARREIATE Y=27.112 X+
4.225, r=0.999 8, ZiRWIRMIBIRA 1.32~10.56
ng/mL E G R RUF.

2.6.3 FEEEORE  MEFIRIUR I 2%t gk
CaCO; VAW E Tk A 1.081 6 g, & HIEHELIN
i, RSN 70% FF I S0 mL, 5 %E, FRE R,
5 AL 30 min, HUH, BG4, FIRRE TR, H 70%
FHE AN A Ik R T, #8240, 0.45 pm FRSLIEN 3
iof, HUSRPEM, RIS HE TR . o ol kG s E R
BRI BV (13.20 pg/mL) . A 5 mL
T 10 mL &, FHEshHE %, #%LL EJrikie,
6K, PIBRMAT RO A i v (i e
AR A RSD 23510 1.19%. 1.27%, RWIASZIG 5
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AN Ty FEVH TR IR B, 45k BAR 2R
DABEARBR AT (), HARR A B AR, &5
B 4. FWILE 30 min P 4 PR AW D h 25k
AKEG, FBRRE IR R TR E 2R, S
WO FERR AR CaCOs5 X >4 JH15E S5 o A4 h A7
RSy BT R R TR H AT Ry A A S R o
3 e

YA S TR AR AR R AN, LR TN
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HE U AN KB RS VAN N 21 1 VAW 25 - kb,
TR TR R BN, 5 A RO OR: B R AH L
HCR A o v RE S BRI X 9K CaCO; HEAT
B ¢, Al PR I o 4 B Ak 2 A O BT
K CaCOs KM, HME)G s /K IEgK CaCO;
HA RAF st foy gt 54%mKRIRE S,

t/ min
4 TREERIXT S VABE TRk
P ERERIR HE BISIE (n=6)
Fig. 4 Effects of different adjuvants on dissolution
of ferulic acid in spray-drying powder

of angelica (n=6)
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