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[Abstract] Objective To systematically compare the antibacterial activities of Perilla Folium with
double-purple (PP), Perilla Folium with green-fronted and purple-backed (GP), and Perilla Folium with double-
green (GG) for the first time, and to analyze the relationship between antibacterial activity and the contents of
perillaldehyde, rosmarinic acid, anthocyanins, the mean red pixel component (R value), mean green pixel
component (G value), mean blue pixel component (B value), red-green (a* ) value, yellow-blue (b*) value,
lightness (L*) value, and total color (E*ab) value. Methods The minimum inhibitory concentration (MIC) of
Perilla Folium with different leaf colors against Staphylococcus aureus and Pseudomonas aeruginosa were
determined using the microdilution method. Combined with partial least squares discriminant analysis (PLS-
DA), the differences in antibacterial activity among perilla leaves with varying leaf colors were explored. Pearson
correlation coefficients were systematically analyzed to examine associations among perillaldehyde,
anthocyanin, and rosmarinic acid content, seven leaf color values, and antibacterial activity. This revealed
intrinsic links among antibacterial capacity, color characteristics, and chemical composition. Results PP, GP,
and GG all exhibited antibacterial activity. The antibacterial activity of ethanol extracts of perilla leaves with
different leaf colors against Staphylococcus aureus was ranked as GP > PP > GG, while the antibacterial activity
against Pseudomonas aeruginosa was ranked as GP > GG > PP. PLS-DA results showed that perilla leaves of
different leaf colors formed distinct clusters. Nine key differential components were identified: anthocyanin, R
value, b* value, E*ab value, 10104-H, 6538-L, L* value, perillaldehyde, and 26003-L. Correlation analysis
revealed that the MIC of Staphylococcus aureus was negatively correlated with rosmarinic acid, while the MIC of
Pseudomonas aeruginosa was negatively correlated with perillaldehyde. Conclusion The study revealed
differences in antibacterial activity among perilla leaves with varying leaf colors, with green-fronted, purple-
backed leaves exhibiting the strongest antibacterial effect. Higher levels of rosmarinic acid and perillaldehyde in

perilla leaves correlated with enhanced antibacterial capacity.
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Table 1. Information of Perilla Folium sample

P Hb A Eiinz3 WA
PP1 XL 0, 20220710 b
PP2 pudiiii- il 20220705 b
PP3 XL, 20220710 b
PP4 pediiiig il 20220810 L%
PP5 XU, 20220810 b2
PP6 XLIH2E £ 20220825 L%
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Table 2. MIC results of Perilla Folium extract against Staphylococcus aureus and Pseudomonas aeruginosa (mg/mL, n=30)
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*3 AEMHELAMHRIEN S EBEFHKENMIC A% (n=10)
Table 3. Distribution of MIC values of Perilla Folium extract with different leaf colors against Staphylococcus aureus (n=10)
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MIC (mg/mlL)
AR (173 = — — RSD (%)
¥ LR R 75% D%k 25% Uikt F/ME
GG 26003-H 23.17 20.88 41.75 24.01 20.88 10.44 8.49
26003-L 14.30 13.57 20.88 20.88 10.44 5.22 5.61
6538-H 17.95 20.88 33.4 20.88 10.44 10.44 7.51
6538-L 14.93 16.70 20.88 20.88 10.44 5.22 5.48
GP 26003-H 11.48 10.44 20.88 10.44 10.44 10.44 3.30
26003-L. 6.26 5.22 10.44 6.52 5.22 5.22 2.20
6538-H 8.87 10.44 10.44 10.44 5.22 5.22 2.52
6538-L 5.74 522 10.44 522 522 5.22 1.65
PP 26003-H 17.95 20.88 20.88 20.88 15.13 10.44 431
26003-L 9.92 10.44 10.44 10.44 10.44 5.22 1.65
6538-H 13.57 10.44 20.88 20.88 10.44 10.44 5.04
6538-L 8.87 10.44 10.44 10.44 5.22 5.22 2.52
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Figure 1. Comparison of MIC of Perilla Folium extract
with different leaf colors against Staphylococcus aureus
(n=10)
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Table 4. Analysis of MIC differences of Perilla Folium
extract against Staphylococcus aureus under different
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Fdh IR IE F P
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6538-H 7.019 8 0.003 5
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6538-L 16.724 2 0.000 1
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Figure 2. Comparison of MIC of Perilla Folium extract
with different leaf colors against Pseudomonas
aeruginosa (n=10)
E: 'P<0.05, "P<0.01,
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#5 FEMBEEFMTRIEITFESBRERENMIC S (n=10)
Table 5. Distribution of MIC values of Perilla Folium extract with different leaf colors against
Pseudomonas aeruginosa (n=10)
5 o MIC (mg/mlL)
| = = 5 RSD (%
el ek By i BRI 75%DUAr OB 25% DM Pl do/ME &
GG 10104-H 158.65 167.00 167.00 167.00 167.00 83.50 26.41
10104-L 83.50 83.50 167.00 104.38 41.75 41.75 48.21
9027-H 112.73 83.50 167.00 167.00 83.50 41.75 48.41
9027-L 87.68 83.50 167.00 135.69 41.75 41.75 49.98
GP 10104-H 64.71 73.06 83.50 83.50 41.75 41.75 20.76
10104-L 34.44 41.75 41.75 41.75 20.88 20.88 9.90
9027-H 64.71 52.19 125.25 93.94 41.75 20.88 36.09
9027-1. 37.58 41.75 62.63 41.75 20.88 20.88 13.20
PP 10104-H 112.73 83.50 167.00 167.00 83.50 41.75 48.41
10104-L 60.54 62.63 83.50 83.50 41.75 20.88 24.99
9027-H 104.38 83.50 167.00 167.00 83.50 41.75 45.10
9027-1. 75.15 83.50 167.00 83.50 41.75 41.75 38.37
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Table 6. Analysis of MIC differences of Perilla Folium

extract against Pseudomonas aeruginosa under
different "strain—concentration" conditions

Bl PR F P
PP, GP. GG 10104-H 19.066 9 <0.000 1
9027-H 34757 0.045 4
10104-L 59321 0.007 3
9027-L 4.9206 0.015 1
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Figure 3. PLS—DA score plot of MIC against
Staphylococcus aureus and Pseudomonas
perillaldehyde,
rosmarinic acid contents, and color values in Perilla

aeruginosa, anthocyanin, and

Folium with different leaf colors
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Figure 4. Correlation analysis of MIC against Staphylococcus aureus and Pseudomonas aeruginosa, anthocyanin,

perillaldehyde, and rosmarinic acid contents, and color values in Perilla Folium with different leaf colors
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