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Abstract: Objective The stability of the calamus oil in the pediatric drug Lingzhu Pulvis (¥ 2f:#{) was improved by introducing
Pickering emulsion technology under the concept of “combination of medicine and adjuvant”. Methods The preliminary
characterization of each drinking tablet of Lingzhu Pulvis was performed to determine the stabilizer. The optimal stabilizer
concentration, oil-water ratio and preparation method were screened by the amount of emulsion formation, oil inclusion and
emulsion morphology. And the encapsulation state of calamus oil in Pickering emulsion was analyzed using NIR. The retention of
volatile oils, malondialdehyde and peroxide contents were compared among the groups at different times. The trends of the
components were then analyzed by GC-MS. Results Pearl powder was screened as the stabilizer of Pickering emulsion, the
concentration of pearl powder was 65 mg/mL, the oil-water ratio was 9:11 as the optimal emulsion formation conditions, and the
high-pressure homogenization method was the optimal preparation method. The NIR analysis showed that the calamus oil was

encapsulated by pearl powder and no new chemical bonds were formed in Pickering emulsion. Comparing the retention rate and the
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malondialdehyde and peroxide content of calamus oil in each group at different time periods, it was found that Pickering emulsion

placed at 40 C for 1, 3 and 8 h had higher retention rate and lower oxidation compared to the calamus oil group. The results of

GC-MS analysis showed that the stability of volatile components in the Pickering emulsion group was significantly higher compared

to the calamus oil group. Conclusion Pickering emulsions can be used to enhance the stability of volatile components in

oil-containing solid formulations under the concept of “combination of medicine and adjuvant”.

Key words: pediatric medication; Lingzhu Pulvis; combination of medicine and adjuvant; Acorus tatarinowii oil; pickering emulsion;

near infrared spectrum; gas chromatography-mass spectrometry; pearl powder; high pressure homogenization method
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2Bk M 58.57  73.63£2.58
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A-emulsion status (a-cinnabar b-pearl powder c-amber) B-filter paper method was used to identify the emulsion types of each decoction piece
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(a-pearl powder b-amber) C-staining was used to identify the types of emulsions (before dyeing: a-pearl powder b-amber, after dyeing: c-pearl

powder d-amber) D-emulsion volume of different pearl powder concentrations E-emulsion state with different oil/water ratios F-high speed

dispersion preparation (x 100) G-high pressure homogenization (x 100)
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Fig. 1 Identification and preparation method of each decoction piece into emulsion type
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Fig. 2 NIRS of pearl powder suspension (A), Pickering
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Table 2 Retention rate, malondialdehyde concentration
and peroxide content of A. tatarinowii oil at different time

and groups (X s, n=23)

. A E IR /%
45
1h 3h 8h
5 7655610002  70.222+0.004  69.556+0.004
HKIEEY 93333400177 70.556+0.010  70.333+0.009

Pickering . 99.88940.002""## 91,33340.018""## 85,889+ 0.039™"##
A B (ugmL™)
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Jh 0.550+0.061 0.663+0.015 1.35340.090
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A5
1h 3h 8h
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Fig. 5 Heat map of different components

&, PG YEE AN, FIRIAR BT B 4,
Pickering FLAL I E R IESLIG L R LU, LEAFI (8]
AR, HAdE AR T BVl A 4 .
XF LA U AR L, A5 AR B B

RIMAR+ ZLE DATEN . y-FiIFLE Pickering 3,
M T BB RIS, 1-TDYFEEE . (15,8aR)-
4,7- " FFE-1-T5-2-3 1,2,3,5,6,8-/NAMZE 1-HI -
A4-TFE-1-45-2-FE3F C ). (1S,4aR,8a8)-4,7- . H F-



« 550 «

FED 20236F 18 $543% $28  Chinese Traditional and Herbal Drugs 2023 January Vol. 54 No. 2

1-74-2-%-1,2,4a,5,6,8a-7 2 25 (1R,5S)-1,8-— Fi -
4-TN-2-1 3L 08 [4.5128 -84« (1R,2R)-1- LM%k -1-H
Fe-4-T-2- P JE-2- P - 1-475-2- B3 Ut . (1R 4aR,

8aS)-7- F 3 -4- . I JiE-1- T % -2- 32,3 ,4a,5,6,8a- /N
H-1H-ZE ) LA aAERE 2 ee, 4RI 7 fiFR
3 ffse

1.5 § N
A Ty B o € | wkman b A
| T Pickering ¥ : ]
_ 10 wa ! i . s I
S S .y S 05 X o Bt
b 0.5 2 R el = 0! ¢
Q Q0 Q =’ 8
o 0 Ipjckering 5. N [S I o ’ C
O g+ O O 3) Pickering ¥
& & HAIREY & O -
—0.5 M VELA J( e — FERW 1
/H} 7J(/E (5] 4@ -1 0.5 Pickering :?L Lo
-1.0 - — e
-1.0 0 1.0 -1 0 1 -1.0 0 1.0 =3 -1 1

PC1 (73.7%)

PC1 (54.9%)

PC1 (60.5%)

PC1 (56.3%)

&6 AREATES (1h,A;3h,B;8h, C) RErERTES (D) FAEFNERRTH PCA E

Fig. 6 PCA plot of differential components of each group at different time points (1 h, A; 3 h, B; 8 h, C) and all time points (D)
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®3 BENERBSENE

E-EZEUHAE (Xts,n=3)

Table 3 Difference component relative content-time change rule of each group (Xx s, n=3)

1-F3-4-(1- B 3L 0 2. 5%)-2-(1-F 4

(15,4aR,8aS)-4,7-— 1 -1- 7K -

A -1/ %
A5 LIFEE)-1- CIREEIE /% 2-3-1,2,42,5,6,8a- N A %%
1h 3h 8h 1h 3h 8h 1h 3h 8h
Ji3H 0 3.49540.029 0 1.863£0.027 0 0 0 1.384+0.087 1.403+0.033
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Pickering L 3.765+0.085 0 0 1.756+0.013 1.866:0.003 1.941+0.022 0 0 0
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