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Abstract Objective: To establish an HPLC characteristic chromatogram for Hyssopus cuspidatu Boriss. and con-
trol quality and identity authentication for the herb. Methods: The HPLC method was used, and the mobile pha-
ses were acetonitrile (A) and 0. 1% aqueous phosphoric acid (B) in gradient elution (0 — 15 min, 10% A

15 =30 min, 10%A—15% A; 30 — 40 min, 15% A—18% A; 40 — 60 min, 18% A—23% A ;60 — 70 min,
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23%A—55%A ;70 —85 min, 55%A—60%A; 85 —85. 1 min, 60%A—10%A; 85.1 —90 min, 10%A). The
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column temperature was 30 °C , the flow rate was 1.0 mL - min "', the detection wavelength was 330 nm and the
injection volume was 20 wL. Fifteen batches of Hyssopus cuspidatu Boriss. and its adulterants, notably Cynan-
chum officinale , were analyzed to construct characteristic chromatogram. The authenticity and quality of Hyssopus
cuspidatu Boriss. were assessed through principal component analysis( PCA) , cluster analysis, and similarity anal-
ysis. Results: Analysis of the characteristic chromatogram of ten Hyssopus cuspidatu Boriss. batches revealed fif-
teen distinct peaks, with six compounds identified as isodendrobioside, molluscoside, rosmarinic acid, salvianolic
acid, geranylgeranyl, and trichothecenes. Cluster analysis segregated the Hyssopus cuspidatu Boriss. samples into
three distinct groups, primarily influenced by geographical (latitude and longitude) and environmental ( climate )
factors. PCA results indicated that four principal components accounted for 92. 914% of the variance. The similar-
ities for the ten batches of Hyssopus cuspidatu Boriss. ranged from 0. 896 to 0. 997, with no significant difference
observed between the wild and cultivated varieties in terms of overall HPLC profile and relative peak content. The
overall profiles of the HPLC characteristic chromatogram and the contents of the main components of the Hyssopus
cuspidatu Boriss. and the Nepeta bracteata Benth. were significantly different. Conclusion: The HPLC character-
istic chromatogram method developed in this study is reproducible, stable, and practical for the quality control and
authentication of Hyssopus cuspidatu Boriss. Moreover, it offers a reliable analytical technique for the quality eval-
uation and authentication of this herb, providing substantial data support.

Keywords: Hyssopus cuspidatus Boriss. ; Nepeta bracteata Benth. ; characteristic chromatogram; chemical pattern

recognition; quality evaluation; authenticity
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Tab.1 Information of 15 batches of herbs

e 2t e
(No.) (herb) N .
0.)

B/l

(source)

S1 EYSHIATEL( Hyssopus cuspidatus Boriss. ) Y2021001 B[#hZ& i 84445 2 (¥4 ) [ Khandagait Township, Altay City (wild) ]

S2 MM L Hyssopus cuspidatus Boriss. ) Y2021002 PRyl £ (144: ) [ Khandagait Township, Altay City (wild) ]

S3  FEHYSPIALL( Hyssopus cuspidatus Boriss. ) Y2021003 P& siAT: % (¥74) [ Kemujiao Township, Altay City (wild) ]

S4 TSP EE( Hyssopus cuspidatus Boriss. ) Y2021004 A5 JR R 26 STHHEEE (B4 ) [ Agongti Grassland, Burgin County, Altay City (wild) ]
S5 FHYSPIALL ( Hyssopus cuspidatus Boriss. ) Y2021005 P& i£T 4 (#944:) [ Hongdun Town, Altay City (wild) ]

S6  YSIA L ( Hyssopus cuspidatus Boriss. ) Y2021006 Ba[#iZeti CHLIAIEE (74 [ Near the Altay City Airport (wild) ]

S7  KEIAFT( Nepeta bracteata Benth. )

W 2021007 FlH 2541113 ( Hotan Medicinal Herb Market )

S8 RIS HE( Hyssopus cuspidatus Boriss. ) Y2021008 B #)j2& i 2= Fr va | (B4 ) [ West side of the Vehicle Administration Office, Altay City (wild) ]
SO REISAH L ( Hyssopus cuspidatus Boriss. ) 72021009 il #Z= i P25 e (A ) [ Aweitan Town, Altay City (cultivated) ]
SI10  FEISHI L ( Hyssopus cuspidatus Boriss. ) Y2021010 Pz hina 5% e EERe (#F4: ) [ Kazakh Hospital, Altay City (wild) ]

SI1  KEFAFT( Nepeta bracteata Benth. )
SI12  KAGFFIFT( Nepeta bracteata Benth. )
SI3  KEGIAFT( Nepeta bracteata Benth. )

W2021011 8 ARG 4EE /K EERBE (Uighur Hospital, Urumqi City)
W2021012 FHI 244173 ( Hotan Medicinal Herb Market )
W2021013 WA 24473 ( Kashgar Medicinal Herb Market )

S14 RIS ( Hyssopus cuspidatus Boriss. ) 72021014  FREE(F#) [ Fukang City, Changji Hui Autonomous Prefecture (cultivated) ]

SI5  KEIRAFT( Nepeta bracteata Benth. )

W2021015 =& AKFF1T 1882544 1113% ( Erdaogiao Medicinal Herb Market, Urumqi City)
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Fig.1 HPLC characteristic chromatogram of Hyssopus cuspidatus

Boriss.

65 5
40
20 l|2 |

1355 (signal)/mV

10 20 30 40 50 60 70 80
t/ min

1. 5:#i 2 T (isodendrobioside ) 2. T 5 48 B HF ( mullein glycoside )

3. K LA R (rosmarinic acid) 4. P} R B (salvinorin B) 5. FFIH K
Z (geranylgeranyl) 6. =% f{ FE FL & (trichothecenes)

B2 EB&XEM HPLC @&ifE

Fig.2 HPLC chromatogram of mixed reference standards
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Fig.3 Overlay characteristic chromatograms of Hyssopus cuspidatus

Boriss.
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Tab. 2 Peak areas per mass unit of the common peaks of the Hyssopus cuspidatus Boriss.

[ 3=3 I 1 2 ( peak area)
(peak No. ) S1 2 S3 4 S5 S6 S8 S9 S10 S14
1 746.9 529.5 795.5 632.2 562.7 1 060. 7 595.0 312.5 446.8 394.0
2 1284.8 1413.8 1.098.8 1762.9 2085.7 991.8  1162.6 1276. 1 550. 6 1645. 8
3 1004.9 640. 6 505.7 755. 1 808.0 606. 5 600. 6 411.4 216.0 383.6
4 1867.6 1332.7 1556.5 1891.6 1923.0 2317.0  1727.8 1233.0 764.9 1544.7
5 1502.3 1378.6 1.409. 1 1 408. 4 1431.3 2089.5 1349.5 1257.7 1417.2 1510.8
6 738.0 828.6 1165. 4 649.7 569.5 1361.2 763.5 276.3 842.4 323.2
7 3334.6 2947.7 3246.7 3149.7 3643.0 3469.2  3083.5 2336.9 1.440. 1 2553.9
8 164.0 100. 4 148.0 121. 1 136.7 148. 1 220.7 52.7 378.4 103. 8
9 137.7 132.6 151.2 134. 8 181.3 169. 6 164.5 57.6 80.3 59.4
10 234.9 216.8 247.1 229.7 268.6 222.9 247.3 123.7 143.2 136. 8
11 467.4 433.0 317.3 457.3 300. 8 363. 1 352.9 296.7 245.6 231.8
12 1283.0 1002.6 954.5 1211.0 1154. 1 1643.6  1174.4 575.7 688.8 674. 4
13 2104.0 1939.9 1764.3 2119.5 2393.6 1726.3 1886.8 1195.5 791.5 1430.2
14 83.2 68.4 85.8 73.3 35.7 46.7 35.7 11.4 76.9 8.7
15 439.8 436.9 647.3 470. 8 532.5 513.2 807.0 349.7 488. 6 416.5

18000 -] MU (peak)l mm Uf(peak)2 W U4 (peak)3 % (peak)4 M UE (peak)S 0 U4 (peak)6 M U4 (peak)7 MM U4 (peak)8
M % (peak)9 MM V% (peak)10 MM V% (peak)ll MM V% (peak)12 mm U (peak)13 M U4 (peak)l4 U% (peak)15
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E
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Fig.4 Difference in the contents of main components in Hyssopus cuspidatus Boriss.

G 3w s w3 3 10 HERHEELHNERSHEER S ERRELR
S 4 Tab.3 Results of principal component eigenvalues and
S5 5 variance contribution of 10 batches of Hyssopus
S3 3 cuspidatus Boriss.
S8 7 — R
s F . T5 % TR ELAV P
S22 o FHIE(E . Qo .
(‘principal (variance contribution ( cumulative
S6 6 (eigenvalue)
component ) rate) /% rate) /%
SO 8 J
1410 1 7.594 50. 624 50. 624
S10 9 2 3.313 22.087 72.711
HS BABEELHZGRESTE 3 1.705 11367 84.078
4 1.325 8. 836 92.914

Fig.5 Systematic cluster analysis of Hyssopus cuspidatus Boriss.
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Fig. 6 Overlay characteristic chromatogram of Nepeta bracteata

Benth. superimposed on the map
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Fig.7 HPLC chromatogram of Hyssopus cuspidatus Boriss.
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Fig.8 HPLC chromatogram of Nepeta bracteata Benth.
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