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Research on improvement strategy for solubility of Smilacis Glabrae Rhizoma
formula granules based on extraction temperature controll
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Abstract: Objective To improve the solubility of Smilacis Glabrae Rhizoma (SGR) extract and its formulation granules by lowering
the extraction temperature. Methods Reflux extraction, 80 °C water bath extraction after boiling, 80 °C water bath extraction, 70 °C
water bath extraction after boiling, and 70 °C water bath extraction were used to prepare the extract of SGR, and the solubility of each
extract was analyzed. At the same time, the effects of five extraction methods on the characteristic chromatograms, polysaccharide and
starch contents, paste yield, content and transfer rate of astilbin were investigated. Results The contents of insoluble matter in the
extracts prepared by the above five methods was 34.93%, 26.67%, 24.48%, 29.65%, and 4.03%, respectively. The solubility of SGR
extract could be improved by using the other four extraction methods compared to reflux extraction, with 70 °C water bath extraction
showing the most obvious improvement. There was no significant difference in the characteristic chromatograms of the extracts
prepared by different extraction methods, indicating that their quality was stable. Compared to reflux extraction, 70 °C water bath
extraction showed an 11.74% reduction in starch content; astilbin content (38.6 mg/g) and its transfer rate (60.95%) were the highest.

Conclusion The solubility of SGR formulation granules can be significantly improved by the method of 70 °C water bath extraction.
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Fig. 2 Plots of transmitted light variation (a), trend of TSI variation (b), and radar plots of overall TSI values, mean values of
bottom and top transmitted light intensities, and mean values of top and bottom peak thicknesses (c) of solutions of Smilax

glabra rhizome extracts prepared by the five extraction methods (methods 1—5)
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Fig. 3 Solubility of insoluble matter of SGR extract prepared by five extraction methods
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(X£ts,n=3)

Table 1 Contents of polysaccharide and starch of SGR
extracts prepared by the five extraction methods (X £ s,n=3)

i Z W /% TER/ %
Tkl 8.5340.22 17.414£0.77
Tk 2 8.454+0.28" 15.9140.69"
Jii% 3 7.2340.17° 15.11+0.61"
i 4 6.08+0.11" 13.8940.52"
755 7.074+0.32° 5.9840.16

5751 i "P<0.05

*P < 0.05 vs method 1
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%2 16.13£0.56" 26.1£0.00 51.73
JiE 3 14.64£0.48" 21.4£0.01" 38.50
Jiik 4 13.92+0.85" 34.0£0.05" 58.16
kS 13.50+£0.42" 38.6+0.10° 60.95

57761 t#: "P<<0.05
*P < 0.05 vs method 1
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Fig.5 Transformation pattern of astilbin and its isomers
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Table3 Peak area changes of astilbin and its isomers by five
extraction methods (X £ s, n=3)
e T A AR AL
BT TH BRI R OWER
SRS /S G N E R G € LaRE]
J7iE1 0 1.101 0.705 0.193 0.499 2.50
JriE2 1480  0.749 0.193 0.408 2.83
JE3 1264 0.570 0.165 0.303 2.30
JriE 4 1547 0.508 0.209 0.216 2.48
JES5 2190 0419 0.427 0.313 3.35
B e TR, = 8 9T D DA TE R - e WA T AR+ 7 V8 0
G W T AR -+ SV B 1 U T AR

peak area of total flavonoids = peak area of neoastilbin + peak area of

Sy

astilbin + peak area of neoisoastilbin + peak area of isoastilbin

IR 9217 TURHRHCE 1A S 4% S2~S4
HER EARZEFRE), HMHHER, EHET S E
RS R DL, SRR 4 For, BT
%R, SR S HlAs A R R AR
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FORL B T2 ZER A RIS %, G it K ) 1)
R B AN AR e N . 2RSS KR
UL, HmiRsgf o iekiii, SEFEE
W, PRACEE RN, 75 255 U R,

x4 TRHRTREZRBMEER. BHRAEFSEREEBER (X£5,n=3)

Table 4 Extraction rate, astilbin content and transfer rate of different batches of SGR extract (X s, n =3)

- HEZE% WA/ (mgg™) EREY% D G L/ %

ik %S Hikl FHikS FHik1 HikS FHikl HikES
S2 23.90+0.43 17.09+0.28 32.3940.70 47.16+0.29 48.28 50.28 20.3 6.9
S3 17.34+0.95 14.01+0.56 30.9140.89 48.98+1.54 26.41 30.00 11.4 6.9
S4 20.2140.62 14.70+0.60 20.68+0.06 23.40+0.02 35.55 40.90 30.8 6.4
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T B ek v S 2 R 25 64 1 o R o B FT R B,
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