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Variation of Saponin Content in the Decoctions of Platycodi Radix (II)
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Abstract — The capability of the solvents for extracting the bioactive saponins from the roots of Platycodon grandiflorum
(Campanulaceae) was investigated to obtain an ideal extract which contained bioactive saponins with high quality and high
quantity. The content of eight representative saponins in extracts, such as deapioplatycoside E, platycoside E, platyconic acid
A and platycodin D, platycodin D;, platycodin D,, polygalacin D,, polygalacin D were analyzed simultaneousely by the mod-
ified HPLC analytical method. The validation test of the modified qualitative and quantitative analytical method employing the
ELSD equipped HPLC for eight representative saponins in the roots extract of P. grandiflorum showed a good linearity, pre-
cision and accuracy. the correlation coefficient (r") values of the calbration curves for each saponins were observed to be over
0.9990. LOD and LOQ of each saponin was calculated as 0.10 pug~0.40 pg (LOD) and 0.40 ng~0.80 ng (LOQ), respectively.
Recovery rates of each saponin were also calculated as over 98%, respectively. With exception of two saponins, platyconic acid
A and platycodin D, The content of eight saponins in extracts was decreased proportionally to the increment of the water ratio
of solvent for extraction. Consequently, as aquous alcohol was used as a solvent for extracting the saponin components from
powdered roots of P. grandiflorum, the water content in the aquous alcohol was seemed to be a critical factor for extracting
efficacy. The 60-80% ratio of alcohol in the aquous alcohol were deduced to be suitable and recommendable for the preparation
of roots extract of P. grandiflorum which contained saponins with high quality and high quantity.
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No Name of saponins R, R, R, R, R R
1 Deapioplatycoside E CH,OH Gle-Gle H H H H
2 Platycoside E CH,OH Gle-Gle H H H Api
3 Platycodin D, CH,OH Gle H H H Api
4 Platyconic acid A COOH H H H H Api
5 Platycodin D, CH,OH H Gle H H Api
6 Platycodin D CH,OH H H H H Api
7 Polygalacin D, CH, H Gle H H Api
8 Polygalacin D CH, H H H H Api

Fig. 1. Chemical structures of eight representative saponins in P. grandiflorum.
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Fig. 2. The HPLC chromatogram of saponins in the roots extract of P. grandiflorum.

(1) A-1, extracted with methanol; B-1, 80% methanol; C-1, 60% methanol; D-1, 40% methanol; E-1, 20% methanol; F-1, water.
(2) A-2, extracted with ethanol; B-2, 80% ethanol; C-2, 60% ethanol; D-2, 40% ethanol; E-2, 20% ethanol; F-1, water.

(3) The HPLC profile of eight representative saponnis : 1, deapioplatycoside E; 2, platycoside E; 3, platycodin D;; 4, platyconic
acid A; 5, platycodin D,; 6, platycodin D; 7, polygalacin D,; 8, polygalacin D.
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Table 1. The calibration curve and validation of saponins in the roots extract of P. grandiflorum

No* Calibration curve’ r LOD* LOQ" Range® Intra' Inter® Rec."(RSD%)
1 y=0.564x+2.451 0.9993 0.10 0.40 0.4-6.4 1.05 1.25 97.02(1.05)
2 y=0.573x+2.532 0.9992 0.10 0.40 0.4-6.4 0.80 1.20 98.50(1.17)
3 y=0.595x+2.241 0.9991 0.20 0.40 04-5.6 0.65 0.80 99.80(0.50)
4 y=0.599x+2.214 0.9990 0.20 0.40 04-5.2 0.80 1.24 100.05(0.12)
5 y=0.632x+1.815 0.9993 0.20 0.40 0.4-4.8 1.02 1.50 98.00(1.05)
6 y=0.624x+1.873 0.9994 0.40 0.80 0.8-6.4 0.90 1.10 99.40(1.30)
7 y=0.625x+1.947 0.9992 0.20 0.40 04-5.2 1.02 1.30 99.70(1.23)
8 y=0.630x+1.983 0.9993 0.20 0.40 0.4-5.0 1.10 1.25 97.50(1.12)

Numbel of standard saponins in Fig. 1,

y—ax+b y refers to the log-transforrned peak area and x to the log-tlansformed mass (ug) of the standard component,
L1m1t of detection (ug) in 20 L, Yimit of quantification (ug) in 20 ul., “liner range,

'RSD % of intra-day test (n=3), *RSD % of inter-day test (n=3), hrecovely rate(%).

Table II. The amount of eight representative saponins in extracts prepared by various extracting solvent
Ex.W. DpE’ pE° pD;’ pA® pD," pD' pegD,} pgD"
MeOH?* 2.33"+0.02™ 0.70°£0.20 0.81=£0.15 0.27+0.04 0.07+0.11 0.18£0.25 0.09+£0.14 2.57+£0.06 0.97+0.13
80% MeOH  2.62+0.05  0.80£0.22 0.97+0.14 0.36x£0.07 0.13£0.12 0.34=0.26 0.19+0.12 2.86+£0.07 1.02+0.22
60% MeOH  2.65+0.07  0.79+0.24 0.88+£0.15 0.31+0.08 0.15£0.14 0.35+£0.22 0.19+0.13 2.31+0.05 0.73+£0.32
40% MeOH  4.57+0.04 0.79£0.25 0.88+0.16 0.29+0.07 0.21+0.12 0.15+£0.23 0.28+0.12 2.10+0.06 0.50+0.12
20% MeOH  2.75+0.05 0.29+0.21 0.36+0.13 0.13+£0.03 0.62+0.12 0.02+0.24 1.69+0.11 0.66+0.12 0.18+0.12
EtOH® 221£0.20  0.18+0.22 0.24+0.15 0.15£0.05 0.06+£0.15 0.18£0.26 0.08+0.32 3.55+0.04 1.44+0.02
80% EtOH  2.674£0.12  0.95£0.24 1.08+0.17 0.33£0.06 0.09+0.13 0.21+0.25 0.11+0.12 2.20£0.05 0.93+£0.23
60% EtOH  2.88+0.15  0.84+0.23 1.03+0.18 0.31£0.04 0.09+0.13 0.19£0.24 0.12£0.32 1.98+0.07 0.77+0.33
40% EtOH  3.91+0.30 0.72£0.26 0.82+0.14 0.25£0.03 0.17£0.14 0.11=0.27 0.39+£0.34 1.66£0.06 0.57+0.22
20% EtOH  3.12+0.25  0.54+0.24 0.66+0.14 0.21£0.04 0.67£0.16 0.10£0.27 1.90+0.12 1.51+0.08 0.31+0.22
Water 2.32+0.25 N.D' 0.01+£0.15 0.01£0.05 0.89+0.12 0.38+0.28 4.42+0.14 0.74£0.22 0.24+0.33

*methanol, ethanol ‘extraction Welght deaploplatyc051de E, ‘platycoside E, platycodm D,, ®platyconic acid A, hplatycodin D,,
platycodm D, ‘polygalacin D,, polygalamn D, 'non detection, "standard deviation (n=3), "unit of g, “unit of mg/g.
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