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(GP), and Perilla folium with both surfaces green (GG), and analyze their correlation with leaf colors.

DOI: 10.12173/j.issn.2097-4922.202503004

FAERE S —EH

HATEH, BFEELFLTRFEGIRMET (2023YFC3504100) ; FEAZ G ER AR A BERAT R ELTE
(GJJS—2022-10-2)

WEEH: ZRAT, B4, 23, BLHARE T, Email: nielixing@163.com

https://yxqy.whuznhmedj.com


http://dx.doi.org/10.12173/j.issn.1004-5511.202203023
http://dx.doi.org/10.12173/j.issn.2097-4922.202503004

THEEE 2025 £ 7 BE 2955 7 HA

1091

Methods Headspace solid-phase microextraction-gas chromatography-mass spectrometry (HS-SPME-GC-MS)

combined with a smart aroma database was used to identify the volatile components in Perilla folium with different

leaf colors. Based on the peak areas of the volatile components, partial least squares-discriminant analysis (PLS-DA)

was used to screen the indicator components. Pearson correlation analysis was performed on volatile components

and the color values of the leaves. Results A total of 94 volatile components were identified from Perilla folium with

different leaf colors, among which 28 compounds were identified for the first time from Perilla folium. A total of

42 key differential components with variable importance in projection (VIP) values >1, including f-lonone, methyl

benzoate and nonanal, were screened by PLS-DA model. The one-way ANOVA results showed that there was no

significant difference among the relative content of perilla aldehyde in PP, GP and GG, while the relative content

of perilla ketone was ranked as PP>GG>GP. The red image element component means (R values) were moderately

positively correlated with benzyl alcohol, phenylethyl alcohol, follicular alcohol, 1-octen-3-ol, methyl benzoate, perilla

ketone, (E)-3-octen-2-one, p-perilla ketone, benzaldehyde and benzoic acid. Conclusion The study screens out the

index components of Perilla folium with different leaf colors, reveals the correlation between volatile components and

leaf colors, and can provide scientific basis for the quality control and evaluation of medicinal Perilla folium.

[Keywords ] Perilla folium; Headspace solid-phase microextraction-gas chromatography-mass

spectrometry; Smart aroma database; Color; Correlation; Difference
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Table 1. Information on 30 batches of Perilla folium

samples
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GP3 20220705 PR B ORI
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GP5 20220810 TP AR
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Table 2. Volatile aroma components of Perilla folium with different leaf colors

B B Sk =)

KB G et AFR casE Sl me ‘%(F;‘IHTJ T
it 1 (E)-2— 15— 1 CsH,,0 1576-96-1 82 57.1 25.60 0.01 0.00 0.00
2 (E)-feAL R CisHy O 40716-66-3 97 1612 54.16 0.24 0.33 0.29
3 (Z)-2- 1S e CsH,,0 1576-95-0 90 68.1 2591 0.14 0.05 0.11
4 (Z)-FE LA C,sH,0 3790-78-1 76 1612 52.81 0.07 0.00 0.00
5 (Z)- ST CioH0,  1365-19-1 98  111.1 31.50 0.24 0.21 0.33
6 - CoH,0 143-08-8 79 70.1 40.51 0.01 0.00 0.00
7 2-ZFEC CgH 50 104-76-7 76 83.1 33.47 0.15 0.04 0.40
8 3 CeH 50 589-98-0 81 101.1 29.21 0.06 0.04 0.07
9 (E)-F b5t CoHi 0,  34995-77-2 97  111.1 32.77 0.10 0.16 0.28
10 o—FATHIFE CoH,50 98-55-5 08 136.1 42.10 1.83 2.76 1.60
11 Fen- sy CoHO  470-82-6 94 1541 20.33 0.17 0.28 0.18
12 7% H C,H0 100-51-6 91 108.0 48.84 0.97 0.49 0.76
13 W CgH, 0 22258 9 92.0 50.09 1.00 0.45 1.01
14 Pyl CoHO  78-70-6 97  121.1 35.90 5.87 7.28 6.28
15 A B CoHy0 106-22-9 91 95.1 44.55 0.21 0.21 0.41
16 B CeH 50 111-87-5 82 56.0 35.97 0.00 0.27 0.01
17 I} CeH 0 928-96-1 96 82.1 28.83 0.16 0.04 0.07
18 EC CeH,,0 111-27-3 93 69.1 27.38 0.00 0.01 0.13
19 2—(4-H B HL) N -2 - C,oH,,0 1197-01-9 94 135.1 4781 0.00 0.02 0.00
20 1 CsH,0 30899-19-5 77 70.0 22.54 0.00 0.02 0.06
21 L foy i CoH, 0  2216-51-5 90 95.0 39.59 0.00 0.01 1.17
22 1M -3 CgH O 3391-86-4 87 72.1 31.72 0.29 0.17 0.24
23 T B A A -1 — — 91 94.1 4447 0.00 0.00 0.06
24 e SR -1 — — 72 107.1 62.51 0.17 0.37 0.20
fis 25 (E)-3,7- "W %:-2,6- C Hi0,  1189-09-9 94 1232 41.94 0.46 0.37 0.41

o TR H R
26 (2)-3,7-— P Jk-2,6- CpHu0,  141-12-8 89  136.1 43.08 0.00 0.02 0.02
- 1B R

27 o~ TR g CppH0,  80-26-2 88 136.1 42.10 1.83 277 1.59
28 y="T MR C,H,0, 96-48-0 81 86.1 39.93 0.00 0.12 0.38
29 y-CL R CeH 0,  695-06-7 81 85.0 42.78 0.00 0.00 0.16
30 2 F R FP CH;0, 93-58-3 71 136.1 39.40 0.10 0.02 0.00
31 P T TR CoH (0, 104-61-0 92 85.1 54.45 0.04 0.03 0.04
32 CL 2 P i C,H,,0, 106-70-7 94 99.1 19.48 0.06 0.06 0.07
33 AR SLOR H R R CHNO,  134-20-3 82 151.1 61.34 0.01 0.00 0.01
34 TR H g CoHy0,  1731-84-6 71 141.1 33.59 0.03 0.02 0.02
35 T R L R i CisHyO,  124-10-7 82 1992 53.20 0.00 0.00 0.01
36 TR g CoH 40, 111-11-5 96  127.0 29.06 0.04 0.02 0.02
37 Tstivg TP g C,Hu,0,  112-39-0 98 2272 59.84 0.30 0.24 0.27

https://yxqy.whuznhmedj.com



1094 Frontiers in Pharmaceutical Sciences, Jul. 2025, Vol. 29, No.7

22322
573 (15 ) . b A
ki B e AT cASE S me ﬁii '“;ﬁ] ij’j* H“Gﬁf (%>GG
fili 38 PN CH,,0,  142546-15-4 78 95.1 38.40 12.35 6.38 10.80
39 (E)-3—2F -2 T CgH,,0 18402-82-9 85 111.1 30.15 0.11 0.03 0.06
40 (E)-FEALSEPA CsH,0 — 95 151.2 47.95 0.27 0.19 0.28
41 6-H 3L—5-Pfis—2- T CgH,,0 110-93-0 91 111.1 26.79 0.71 0.83 0.98
42 B-L T C,3H,0 14901-07-6 78 177.0 51.11 2.14 0.48 0.95
43 . foy C,oH;z0 10458-14-7 89 154.2 32.62 0.00 0.00 0.02
44 EIHUER C,oH,0 89-81-6 80 152.2 43.61 0.00 0.00 0.14
45 Jii—5—FA -2 (1 & C,oHz0 36977-92-1 85 139.1 33.86 0.00 0.00 0.01
V% SEINSA LT
i3 46 2T CeH,0 505-57-7 96 83.1 20.94 0.00 0.00 0.07
47 o F R RE C,5H,0 101-86-0 87 216.1 64.24 0.00 0.00 0.01
48 (E)-Hrims C,oH,0 141-24-5 85 137.1 43.63 0.00 0.09 0.23
49 (@)t CoH, O 5392-40-5 88 109.1 41.74 0.00 0.03 0.08
50 2,6~ L-5-BEs CoH,0 106-72-9 78 82.1 27.53 0.04 0.16 0.19
51 PN CoH,0 2111-75-3 94 135.1 45.82 37.71 38.93 32.85
52 o< F g C,HO 100-52-7 96 106.0 35.47 2.26 1.02 1.37
53 N C,H0 123-38-6 80 58.0 5.68 0.04 0.03 0.00
54 T CoH,50 124-19-6 95 98.1 29.37 0.02 0.11 0.30
55 RWAY 3 C,sH,0 629-80-1 76 96.1 57.09 0.00 0.00 0.02
56 IEC C¢H,,0 66-25-1 98 82.1 14.58 0.12 0.09 0.13
57 1 CsH,,0 110-62-3 89 58.1 10.30 0.00 0.02 0.04
[ 58 (E)-2-C TR CH,40, 13419-69-7 90 99.1 51.91 0.09 0.04 0.02
59 o< iR C,H0, 65-85-0 93 122.0 66.45 0.68 0.22 0.59
60 N2 C,H,0, 29102 91 73.0 35.72 1.80 1.20 1.47
61 [IHi73 C,H,0, 64-19-7 97 43.0 32.09 6.19 4.96 7.28
62 TR C,H;0, 107-92-6 87 60.0 39.37 0.73 0.29 0.89
63 iR CeH 1,0, 142-62-1 97 60.0 47.51 2.97 258 3.19
64 BRI CoH,50, 112-05-0 94 129.1 58.21 0.18 0.12 0.13
65 VR CgH 60, 124-07-2 92 101.1 54.83 0.04 0.02 0.03
66 TR C,H,0, 79-31-2 96 73.1 36.87 0.33 0.22 0.37
67 1B R CH,,0, 109-52-4 88 73.1 43.62 0.29 0.11 0.15
FFEIR 68 1,2.4- =L CoH,, 95-63-6 72 120.1 24.20 0.00 0.00 0.34
wEY 69 2- 2 F) g CeH;O 3208-16-0 84 96.1 9.28 0.06 0.04 0.02
70 27, Tk KNt g C.H,NO 1072-83-9 75 109.1 52.34 0.00 0.00 0.01
71 2—1F IR HE g CH,,0 3777-69-3 94 138.1 21.54 0.05 0.03 0.05
72 A-FHFLH L CoHyy 99-87-6 89 134.1 23.45 0.06 0.05 0.14
73 Xof — R CgH,g 106-42-3 92 91.0 16.54 0.00 0.00 0.36
74 ] — 2 CgH,g 108-38-3 94 91.0 17.40 0.00 0.00 0.12
i 75 i C,H,0 464-49-3 79 152.1 34.89 0.02 0.01 0.02
76 (E)-B-Z iyl CoHyg 3779-61-1 84 93.1 22.53 0.20 0.25 0.44
77 (2)-B-% s C,Hy0,  13877-91-3 95 93.1 21.72 0.11 0.14 0.12
78 edas CyoHyg 3387-41-5 88 136.1 16.08 0.03 0.04 0.02
79 B CyoHyg 79-92-5 88 121.0 13.42 0.01 0.03 0.01
80 WS CoHyg 138-86-3 97 93.0 19.88 5.32 9.07 7.23
81 KM CioH,g 4221-98-1 75 1361 18.41 0.00 0.01 0.01
82 1-H R —4-(1 - 3 CoHyps 1195-32-0 91 132.1 31.42 0.15 0.16 0.16
ViR Y S
83 IR CoHyg 80-56-8 93 93.0 11.57 0.76 1.34 0.88
84 oA CioHyg 99-86-5 90 136.1 18.94 0.08 0.11 0.07
85 B-TE M CyoHyg 18172-67-3 95 121.1 15.34 0.13 0.21 0.14
86 Y- HAT CioHyg 99-85-4 81 136.1 22.17 0.07 0.10 0.07
87 S i CioHy6 — 82 136.1 23.95 0.07 0.10 0.09
88 A FEN CoHyg 123-35-3 94 93.1 18.26 0.62 0.88 0.82
89 (E)-B~4 AW CysH,, 18794-84-8 99 133.1 40.63 0.41 0.49 0.64
90 o C,sH,, 6753-98-6 97 147.1 40.98 1.98 3.30 2.13
91 VELUEA CsH,,0 1139-30-6 98 177.1 52.75 0.23 0.33 0.22
92 B— AT CsH,, 87-44-5 96 189.1 38.06 5.64 7.83 5.75
i) 93 T C,H,0,  97-53-0 94 164.1 58.52 0.40 0.43 0.79
1 94 RN CHyq 100-42-5 81 104.1 23.08 0.01 0.01 0.07
E: 7 AFMFX CASHTARAE.
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Figure 1. PLS-DA loading plot of Perilla folium with
different leaf colors

https://yxqy.whuznhmedj.com

R3 PLS-DAEEIFVIP>1HER ER 5

Table 3. Volatile components with VIP>1 in
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PLS-DA model
75 & VIP{H gy P
1 (E)-FrigE 1.67 i3 <0.05
2 IR 1.63 i
3 T8 1.47 i3
4 o-ZTRFATHER 1.47 H
5 o—FATHIEE 1.47 fist
6 P-4 % T 145 2|
7 R PR R R i 1.43 3
8 Ewint| 1.40 [l
9 K 1.39 fist
10 y-FaThd 1.38 i
11 pagiai 1.35 fist
12 o~ 1.34 i
13 B s 1.32 [
14 o—FAVIR 1.30 i
15 AR 1.28 Fifil
16 L fiy it 1.27 i
17 (2)-B-% Wiz 1.27 it
18 (E)-3—"FJfi—2-T 1.26 R
19 AT 1.23 [
20 v -V IR 1.22 H
21 IR R 1.22 i
22 (E)-B-2 )i 1.20 it
23 1= Jf-3- 1.20 fist
24 AR 1.20 [id
25 i 1.18 [
26 2,6- " F Hk-5-PilamE 1.18 i
27 S5 At i 1.15 i
28 2-CL T 1.14 i3
29 Rt e 1.13 fist
30 2-ZHEC 1.12 it
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