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A modified template matching algorithm for chromatographic fingerprint of S. miltiorrhiza Bge. a traditional
Chinese herb

ZHU Zhen-yu. QIAO Shan-lei, ZHANG Hai, LOU Zi-yang, CHAI Yi-feng" (Department of Pharmaceutical Analysis. School
of Pharmacy, Second Military Medical University, Shanghai 200433, China)

[ABSTRACT | Objective: To introduce a new template peak matching algorithm for -calculating the similarity of
chromatographic fingerprint of traditional Chinese herbs. Methods: Tanshinone [[ A in S. miltiorrhiza Bge of different batches
were determined by HPLC and the chromatograms of them were obtained. We designated a new peak matching algorithm based
on the previous algorithms, which employed a certain real chromatographic fingerprint as their template. In the new algorithm,
we arranged the retention times of chromatographic peaks of all chromatograms into an ascending order, forming a template.
The sorting procedure complied with the following 2 rules. First, the same peak matches the nearest corresponding peak.
Second, one peak does not appear twice in the same chromatogram. Results: The new algorithm avoided the shortcomings of
previous algorithm, such as mismatching and missed matching, and obtained a satisfactory outcome. Conclusion: Our new
algorithm provides a basis for improving the reliability of retention time-based peak matching algorithm.
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Reordering all the chromatographic peaks in one sequence

P set up assembly Mi

v

Label the retention time of the first unmatched peak as # and add it to Mi

Does M, exist?

Is there any peak with the retention time
of Mi-1 exceeding(r,_,+4)/29

Label all the peaks of M/,_, with the retention time exceeding (1,,+¢)/2 as unmaiched

Has M, already contained 2 peaks come from the same
chromatograph?

L Is there any unmatched peak?
0

I Add P’ to Mi ‘

v

Take Mi as a group of matched peaks and add them to the matched results
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Fig 1 Flow chart of template matching algorithm
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Tab 1 Chromatographic data and their matching results

] Peak No.

Chromatography I 5 3 1 - 5 p
Ext_5 18. 41 20. 80 24.19 24. 86 25.77 27.13 27.77
Ext_6 18.28 20.76 24.18 24. 85 25.74 27.10 27.75
Ext_12 - 20. 68 24,12 24.78 25. 64 27.06 27.72
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Fig 2 Matching results of all retention times
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Fig 3 Matching result of time windows width matching algorithm—

matching errors caused by excessively wide peak (w=2.0 min)

1:Fingerprint of Danshen from Liaoning Lingyuan;2:Hebei Xingtang;3:Shandong Pingyi
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Fig 4 Matching result of template matching algorithm— no matching errors even if the peak is excessively wide (w=2. 0 min)

1:Fingerprint of Danshen from Liaoning Lingyuan;2;Hebei Xingtang;3:Shandong Pingyi
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