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Research on Traceability of Salvia Miltiorrhiza Bge. Origin Based on Multi Source Data Fusion
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ABSTRACT: OBJECTIVE To explore the color and odor changes of Salvia miltiorrhiza Bge. slices from different origins, and com-
bine modern machine learning technology to achieve rapid differentiation of origins. METHODS Intelligent sensory technology was
used to quantify the color and represent the odor of Salvia miltiorrhiza Bge. slices from different geographical origins. Various data a-
nalysis methods including principal component analysis (PCA), discriminant analysis, discriminant factor analysis (DFA), component
heat maps, correlation analysis, machine learning and so on, were employed to establish a discrimination function for distinguishing the
origin of Salvia miltiorrhiza Bge. slices based on color data. RESULTS Classification and screening of odor information led to the i-
dentification of 10 differential markers: ethanol, carbon disulfide, cyclopentane, 3-methylfuran, propylene glycol, nonane, phenol,
1, 5—octadienone, 1, 8—cineole, and sotolon. It was also found that there was a significant correlation between the color and odor of the
slices. Furthermore, based on the concept of data fusion, the study established classification models such as subspace clustering, and
compared to single—color discriminant analysis, the classification accuracy was improved to 94. 4%. CONCLUSION  The feasibility
and superiority of intelligent sensory technology in classifying the geographical origin of TCM is confirmed, providing new methods and
insights for quality control of Salvia miltiorrhiza Bge. slices.
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Table 1 Source of Salvia miltiorrhiza Bge. slices
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Table 2 Results of color determination of Salvia miltiorrhiza Bge. slices from different geographical origins (x+s, n=3)

{6 3 HN SC SDLY SX YN
L" 59.54+0. 16 49. 63+0. 25 54.79+3. 39 56. 82+4. 38 58.03+0.20 52.49+0. 42
a” 8.51+0.98 9.21+0.09 9.76+0. 54 9.85+1.23 10. 70+£0. 02 12.93+0. 26
b” 17.02+0. 13 16.77+0. 37 18.62+0. 26 17.83+0. 65 18. 78+0. 15 20.61+0. 31
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Table 3 Kruskal-Wallis H rank sum test

Ml SR AR i
L' 24.446 {EREARISHIT ARSI LT P<0.01
a’  32.017 FEREAZSGT HMHE M @ P<0.01
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Fig. 1 PCA scores of chromaticity values of
Salvia miltiorrhiza Bge. slices from different origins
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Table 4 Cross—validation results of distinguishing the colors of Salvia miltiorrhiza Bge. slices from different geographical origins

\ THMAE
i H B3l .
HN SC SD SDLY SX YN Bt
HN 6 0 0 0 0 0 6
SC 0 6 0 0 0 0 6
- SD 0 0 14 1 0 0 15
3
T SDLY 0 0 0 15 0 0 15
SX 0 0 0 0 6 0 6
YN 0 0 0 0 0 6 6
) e e e e e e
FRi HN 100 0 0 0 0 0 100
SC 0 100 0 0 0 0 100
SD 0 0 93.3 6.7 0 0 100
FI 2/ %
FUA % SDLY 0 0 0 100 0 0 100
SX 0 0 0 0 100 0 100
_____________________________________________ N e OO OO0 100
HN 5 0 0 1 0 0 6
SC 0 6 0 0 0 0 6
- SD 0 0 13 2 0 0 15
3
T SDLY 0 0 0 15 0 0 15
SX 0 0 0 1 5 0 6
YN 0 1 0 0 0 5 6
LTl T T T ST ST
e HN 83.3 0 0 16.7 0 0 100
SC 0 100 0 0 0 0 100
SD 0 0 86.7 13.3 0 0 100
$1 7522/ 9
FUA % SDLY 0 0 0 100 0 0 100
SX 0 0 0 13.3 83.3 0 100
YN 0 13.3 0 0 0 83.3 100
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BN BN AT AR 2 A, T AT AR [ 7= i i FE 2R H
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Table 5 Reference range for 9% chromaticity values of Salvia

miltiorrhiza Bge. slices from different origins on both sides

FEAR L a* b*

HN 59.32~59.75 8.42~8.63  16.90~17.19
SC 49.29~49.98 9.13~9.35  16.29~17.19
SD 50.50~60.13  9.29~10.76  18.27~19.04
SDLY 51.25~61.89 8.07~11.62 17.07~18.95
SX 57.71~58.31 10.67~10.74 18.60~18.96
YN 52.02~52.96 12.59~13.13 20.27~20.99
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Fig. 2 Odor information of Salvia miltiorrhiza Bge. slices from different origins
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Fig.3 PLS-DA model of Salvia miltiorrhiza Bge. slices from different origins
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Table 6 Differential marker components and sensory description

information in Salvia miltiorrhiza Bge. slices from different origins
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Fig.4 Hot map of odor differential components in Salvia miltiorrhiza Bge. slices from different origins
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