¢ 3% Chinese Traditional and Herbal Drugs 35 49 % 25 19 #§ 2018 £ 10 A * 4575 ¢

MR EAL-ThR-E VAN 2 T B RE MR A E L

kA L2, E BT, FL MAAL AMERY ¥ OR2
1L R RS PR B A M E R SR = PR BIR ARG L ST AN E R E AR i =, PU)I B 611137
2. BRVGHHERZG R BRVGAE TS 25 3 HT R TREROR B FE L, BRPE P2 712046

B E: BH WRFELSAHRESIEEER. SR HPLC R8s 51EEH . B AR RS L% rMm <tk
L) - Th R 2 oA B BRI AR . sk B e e ke R R A MR & &, R HPLC &7
RMENRIESUERS: LAREUK SRR L e, R K R EE A B i e A LR 5 L AR F - 200 &R 2
TNRIRE K BIGAR, FSr 2 B AL (0 52 J7 vk ; I SPSS 18.0 B HT B A LR AN L A . 1En% &t 3 2 1)
PIARDRHE . 5R LR AEVERIREUKEU/N RECH B2 MEIER, &6 8A0REE, ML=, heEmH
. {EEAHLER HPLC FR8UEME T, 4. 6 (BEHAER). 12 S il iraR M0 5 1k 4 F B Bk A ek, X 1kn%
VERITRERES K. 10 ftbF B IR P RIRNME A (753.72+58.18) Ulg, S& B BHREEM N, “HEEENIEMR, £
NEAYIRREIG I, (M E R, &6 BARNEE I ER PR — BHAPER. hEH. AEPiEt:
3B ZEIRAHCNE, M T Y5 EER-Th -4 PriE v 2 o tb it 2 B i s B .

KEEIR: LE; BAME: B AR MM T T T

FESAES: R2855 LEPRERS: A XERES: 0253 -2670(2018)19 - 4575 - 06

DOI: 10.7501/j.iss1.0253-2670.2018.19.016

Establishment of quality evaluation model of material foundation-efficacy-
bioactivity of Pinelliae Rhizoma

YANG Bing-yue! 2, LI Min!, JING Yong!, LAI Yue-yue!, LIU Jia-ling!, PENG Liang?

1. Key Laboratory of Standardization of Chinese Herbal Medicine; State Key Laboratory Breeding Base of Systematic Research,
Development and Utilization of Chinese Medicine Resources, College of Pharmacy, Chengdu University of Traditional Chinese
Medicine, Chengdu 611137, China

2. Shaanxi Qinling Application Development and Engineering Center of Chinese Herbal Medicine, College of Pharmacy, Shaanxi
University of Chinese Medicine, Xi’an 712046, China

Abstract: Objective To establish the quality evaluation model of material foundation-efficacy-bioactivity of Pinelliae Rhizoma by
investigating the relationships between the total organic acids of Pinelliae Rhizoma and the antitussive effect, the HPLC fingerprint of
total organic acid and the antitussive effect, the total organic acids and the antitussive potency, respectively. Methods The content of
total organic acids in Pinelliae Rhizoma was determined by potentiometric titration. The total organic acid fingerprints were established
by HPLC. The cough relieving effect was studied by the concentrated ammonia water cough model, and the spectral-effect relationship
between total organic acids and antitussive effect was established by the grey correlation analysis. Based on the mice concentrated
ammonia water cough model, the determination method of the cough potency of Pinelliae Rhizoma was established. The correlation
among the total organic acids, the antitussive effect and the antitussive potency was analyzed by SPSS 18.0 Software. Results The
total organic acids of Pinelliae Rhizoma had a significant inhibitory effect on mice cough induced by concentrated ammonia. The

antitussive effect was enhanced with the increase of the content of total organic acids. In the HPLC chromatogram, the chemical
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components represented by chromatographic peaks of 4, 6 (succinic acid), and 12 showed a strong correlation with the antitussive effect. The

cough efficacy mean value of ten batches of Pinelliae Rhizoma was (753.72 + 58.18) U/g. Combined with the quantitative analysis of total

organic acids, there was a significant positive correlation between them, showing an increase in the antitussive efficacy with an increase of

the content of total organic acids. Conclusion This study not only revealed the material foundation of the anti-tussive effect of Pinelliae

Rhizoma, but also clarified the correlation among total organic acids, antitussive effect and bioactivity. Finally, it can improve the quality

standards of Pinelliae Rhizoma and provide a scientific basis for the construction of a new model for quality control of Pinelliae Rhizoma.

Key words: Pinelliae Rhizoma; total organic acids; cough relieving; biological value; correlation analysis; quality control
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Table 1 Origins of and total organic acids in Pinelliae Rhizoma

samples
T FE i K SA VL%
bx-1 EXE GRED v 0.36
bx-2  AE 4D ya)i 0.52
bx-3 HE (B4 ya)i 0.47
bx-4  ARE GRED Hl 0.42
bx-5 HE GRED Hifr 0.37
bx-6  A¥E CGRED th 7R 0.32
bx-7  AERE GRED YLV 0.32
bx-8  A¥E GRED YLV 0.39
bx-9  AFE GRED Bivhl 0.38
bx-10 A E CGRED S 0.45
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Table 2 Gradient elution program

t/min A% B/% t/min A% B/%
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15 85 15 45 98 2
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Fig.1 HPLC chromatogram of succinic acid (a) and HPLC fingerprints of total organic acids in Pinelliae Rhizoma (b)
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Table 3 HPLC peak areas of common peaks of total organic

acids in Pinelliae Rhizoma

%5 /min UETAR WS w/min W TIAR
1 5190 340.1 8 17314 76.7
2 5723 106.3 9 20.345 327.6
3 6.021 253.9 10 21302 178.2
4 8565 283.5 11 24.420 89.7
5 9310 238.8 12 25.685 1185
6 16.686 81.1 13 35.491 75.9
7 17.059 119.9
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Table 4 Comparation of antitussive effect of total organic acids in Pinelliae Rhizoma (X £5s)

ZH 5 R E (g kg ™) n AR IS 3 min PR IREL % 2R /%
X H — 10 34.22+3.88 14.47+0.97 —
T8 1] £ 1A 0.030 10 105.13+3.87* 4.25+0.42* 70.36
FE 0.41 100 46.58+3.27" 7.81+£0.79"* 46.03
0.82 100 96.9344.58" 5.904+0.52" 59.22

Exi4LbtEg: ~P<0.01

**P <0.01 vs control group
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Table 5 Grey correlation degree analysis for peak areas of HPLC common peaks and anti-tussive effect of total organic acids

in Pinelliae Rhizoma
s W% TR R 3 min PR 5L nzz 2
£0i 0i Poi £0i Y0i PO £0i 0i o
1 0.7250 0.882 8 0.8412 0.518 8 0.8730 0.742 0 0.506 9 0.940 6 0.729 4
2 0.780 8 0.977 5 0.8318 0.520 7 0.8777 0.699 2 0.507 8 0.905 1 0.707 4
3 0.7311 0.920 1 0.840 5 0.5193 0.909 3 0.740 6 0.507 1 0.879 4 0.744 8
4 0.782 6 0.953 6 0.868 1 0.523 4 0.965 2 0.768 2 0.508 7 0.993 3 0.750 5
5 0.743 9 0.968 5 0.836 2 0.519 8 0.905 8 0.7123 0.507 3 0.944 2 0.730 3
6 0.8340 0.950 0 0.8770 0.527 8 0.9619 0.750 6 0.510 6 0.9819 0.752 8
7 0.744 2 0.947 8 0.8410 0.5203 0.879 2 0.718 5 0.507 5 0.909 7 0.709 3
8 0.747 9 0.887 7 0.817 8 0.520 4 0.949 9 0.745 1 0.507 7 0.845 8 0.677 3
9 0.9333 0.898 0 0.8157 0.5256 0.9370 0.7313 0.509 7 0.876 2 0.695 0
10 0.795 6 0.889 2 0.842 4 0.523 5 0.942 0 0.732 8 0.508 9 0.9313 0.7192
11 0.702 5 0.948 5 0.849 8 0.516 9 0.9399 0.701 9 0.506 4 0.850 2 0.679 0
12 0.807 7 0.997 2 0.878 1 0.524 6 0.9809 0.753 4 0.509 3 0.998 2 0.761 7
13 0.7350 0.916 5 0.820 8 0.548 1 0.908 5 0.758 3 0.518 2 0.8515 0.760 4

* 6 FELDANBRFIESIEZERBEXMESTER (X L,
n=10)
Table 6 Correlation analysis of total organic acids and

antitussive effect of Pinelliae Rhizoma (X s, n =10)

MR AEZGFIEA(gkg) 3 min WAL TI%ER/%

it R — 14.47+0.97 —

5 0.23 9.06+0.48 37.08
0.41 8.58+0.82 40.33
0.82 7.812£0.79 46.03
1.16 6.4840.52 55.22
1.32 5.1040.48 64.58
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SERAT T, RE] 10 HEEESPYMME (753.72+
58.18) Ulg. #5HIFEK 7.
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Table 7 Results of antitussive potency of Pinelliae Rhizoma

FE B /(U-g ™) AIERRZE (FL)Y/%
bx-1 711.82 13.61
bx-2 825.22 6.81
bx-3 836.64 8.64
bx-4 785.29 9.06
bx-5 732.50 10.99
bx-6 710.47 11.72
bx-7 707.80 12.03
bx-8 755.13 9.22
bx-9 663.10 7.35
bx-10 809.25 6.17
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