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Abstract: Objective To investigate the HPLC fingerprint of the total organic acids in Pinelliae Rhizoma (the rhizomes of Pinelliae
ternate), Pinelliae Rhizoma Praeparatum cum Alumine, Pinelliae Rhizoma Praeparatum cum Zingibere et Alumine, Pinelliae Rhizoma
Praeparatum and Pinelliae Rhizoma Praeparatum cum Glycyrrhizae et Alumine, and the its relationship with antitussive effect, and to
establish the spectrum-effect relationship of the total organic acids in crude and processed P. ternate and antitussive effect, so as to
elucidate their material basis of antitussive effect. Methods The gray relative analysis method was used to make correspond analysis
of the HPLC fingerprints of total organic acids in Pinelliae Rhizoma and processed products related with three antitussive indexes (the
latent period, coughing times in 3 min, and inhibitatory rate), establishing the spectrum-eftect relationship between them. Results The
total organic acids of crude Pinelliae Rhizoma and its processed products showed the antitussive activity against the ammonium
hydroxide-induced mice cough, consist with arresting cough of Pinelliae Rhizoma. The HPLC data demonstrated that the chemical
composition represented by peak 4, 6 (succinic acid), and 12 had strong relevancy with anti-tussive activity and made a great

contribution to this activity, especially peak 4, which had bigger area and stronger relevancy. Conclusion This paper reveals that there
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exists the correlations between the HPLC fingerprints of total organic acids and antitussive effect of crude and processed Pinelliae

Rhizoma, elucidating the material basis of antitussive effects in crude and processed P. ternate by the spectrum-effect study, and could

provide a theory basis for the quality control and analysis of Pinelliae Rhizoma.

Key words: Pinelliae Rhizoma; processed products; antitussive effect; total organic acids; fingerprints; gray relative analysis;
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Table 2 Results of antitussive effect of total organic acids in crude and processed Pinelliae Rhizoma (X %s)

215 PR R (gkg ) WZ I (R J01/s 3 min R K %2/ %

Paics — 34.22+3.88 14.4740.97 —
TR 7T 455 K] 30 mgkg ™! 105.13+3.87" 4254042 70.36
FH (n=100) 0.41 46.58+3.27 7.81+£0.79" 46.03
0.82 96.93+4.58" 5.90+0.52" 59.22
EFEE (n=80) 0.40 47.78+5.91" 8.65+0.67" 4022
0.80 68.55+5.64" 53740617 62.89
V- H (n=180) 0.42 47.29+5.52 8.58+0.75" 40.70
0.84 79.15+£5.21" 5.3840.63" 60.82
HEE (n=180) 0.46 45.43+4.85 8.1940.78" 43.40
0.92 62.13+4.66" 5.334+0.69" 63.17
HCEE (n=80) 0.54 55.23+4.78" 8.07+0.87" 4423
1.08 83.37+£5.91" 5.2840.56" 63.51

x4k "P<0.05 TP<0.01
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Fig. 1 HPLC of succinic acid (A) and HPLC fingerprints
of total organic acids in crude and processed Pinelliae
Rhizoma (B)
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Table 4 HPLC peak areas of common peaks of total organic acids in crude and processed Pinelliae Rhizoma

It f/min : LA e I TR R : _
Y5 BrE I R R
1 5.190 340.1 283.5 121.0 0 0
2 5.723 106.3 72.8 127.3 0 0
3 6.021 253.9 496.5 130.8 782.2 450.5
4 8.565 283.5 251.0 74.9 576.9 479.8
5 9310 238.8 212.1 89.8 179.6 62.4
6 16.686 81.1 103.5 472 106.6 185.6
7 17.059 119.9 74.4 71.3 35.0 252
8 17.314 76.7 433 57.6 275.6 192.2
9 19.303 0 0 0 54.5 82.4
10 19.473 0 0 15.3 0 248.0
1 20.345 327.6 394.7 260.6 1959.5 387.8
12 21.302 1782 98.2 155.6 224.0 58.7
13 24.420 89.7 46.6 69.7 105.1 1572
14 25271 0 0 18.6 2455 219.6
15 25.685 118.5 117.8 43.7 618.5 272.1
16 30.032 0 0 0 296.1 77.1
17 33.551 0 26.3 13.5 680.6 218.7
18 35.491 75.9 15.3 64.9 3762.8 1064.2
19 36.621 0 0 0 296.8 93.5
20 42242 0 0 0 0 464.1
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Table S Grey correlation degree analysis for peak areas of HPLC common peaks and anti-tussive effect of total organic acids

in crude and processed Pinelliae Rhizoma

AN ] 3 min A RZIREL gz
353

€oi Yoi Poi Eoi Yoi Poi €0i Yoi Poi

1 0.556 1 0.750 0 0.653 0 0.5029 0.698 9 0.600 9 0.5029 0.698 9 0.600 9
2 0.7557 0.8317 0.793 7 0.513 1 0.763 9 0.638 5 0.513 1 0.763 9 0.638 5
3 0.5591 0.704 3 0.6317 0.503 0 0.662 6 0.582 8 0.503 0 0.662 6 0.582 8
4 0.792 4 0.866 7 0.8295 0.5149 0.960 9 0.7379 0.5149 0.960 9 0.7379
5 0.636 4 0.879 2 0.757 8 0.5070 0.801 8 0.654 4 0.5070 0.801 8 0.654 4
6 0.878 1 0.968 4 0.923 2 0.533 8 0.924 7 0.7292 0.533 8 0.924 7 0.729 2
7 0.694 5 0.794 2 0.744 4 0.5099 0.734 1 0.622 0 0.5099 0.734 1 0.6220
8 0.715 4 0.722 1 0.718 8 0.5110 0.676 7 0.5939 0.5110 0.676 7 0.593 9
9 0.9759 0.507 6 0.741 8 0.5243 0.506 0 0.5152 0.5243 0.506 0 0.5152
10 0.8237 0.5052 0.664 4 0.516 5 0.504 1 0.5103 0.516 5 0.504 1 0.5103
11 0.526 5 0.626 1 0.576 3 0.501 4 0.600 3 0.550 8 0.501 4 0.600 3 0.550 8
12 0.876 9 0.910 6 0.893 8 0.5192 0.984 5 0.7519 0.5192 0.984 5 0.7519
13 0.5819 0.7333 0.657 6 0.6559 0.793 1 0.724 5 0.6559 0.793 1 0.724 5
14 0.6190 0.5019 0.560 4 0.506 1 0.501 5 0.503 8 0.506 1 0.5015 0.503 8
15 0.5879 0.648 5 0.618 2 0.504 5 0.618 2 0.5613 0.504 5 0.618 2 0.5613
16 0.6330 0.502 1 0.567 6 0.506 8 0.5017 0.504 2 0.506 8 0.5017 0.504 2
17 0.553 4 0.500 8 0.5271 0.502 7 0.500 7 0.5017 0.5027 0.500 7 0.5017
18 0.5107 0.5129 0.5118 0.500 5 0.5102 0.505 4 0.500 5 0.5102 0.505 4
19 0.629 6 0.502 1 0.565 8 0.506 6 0.501 6 0.504 1 0.506 6 0.501 6 0.504 1
20 0.692 6 0.503 1 0.597 8 0.509 8 0.502 4 0.506 1 0.509 8 0.502 4 0.506 1
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