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Abstract: This study aims to establish an analytical method for the simultaneous detection of metabolites in different parts of Chinese
Perilla frutescens. ldentification of the types and concentrations of metabolites will provide a scientific basis for efficient utilization of
P. frutescens compounds. The 19 plant metabolites in the leaves, seed shells and stems of Chinese perilla (Perilla frutescens) were analyzed by
solvent extraction combined with high-performance liquid chromatography technique. Results indicated that the 19 compounds were completely
separated within 55 minutes with good peak shape and separation, a limit of detection (0.05~0.40 mg/L), correlation coefficients (R) over 0.997 6,
recoveries of 61.65%~111.42%, and precision of 1.02%~17.20%. This method was used to analyze 12 kinds of perilla samples, and it was found
that the contents of 19 compounds in different parts of perilla varied significantly in the range of 0.04~24.05 mg/g. Two phenolic acids and five
flavonoids and flavonoid glycosides were detected in the 12 samples. Luteolin was detected in perilla shells and stalks, with the contents
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with the contents ranging between 0.05 and 0.18 mg/g; the decreasing order of compound content in perilla leaves was rosmarinic acid >

scutellarin > apigenin-7-O-glucoside. In addition, two furan ring derivatives, HMF and furfural, were detected for the first time in the perilla

shells of this study. The method is simple and efficient, and the instrumental requirement is low, thus, is suitable for quantitative determination of

metabolites in Perilla samples and other types of plant samples.
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Table 1 Detailed information of 19 plant metabolites

i X4 AR F L4 AR ELHE  CASHT 4T F  ANEK/mm
1 AT Gallic acid GA 149-91-7  170.120 280
2 5-5 W A ARES 5-Hydroxymethylfurfural HMF 67-47-0 126.11 280
3 b3S Furfural F 98-01-1 96.08 280
4 JEILRBR Protocatechuic acid PCA 99-50-3 154.12 280
5 PSS iy p-Hydroxybenzoic acid p-HBA 99-96-7 138.12 280
6 ILEE (+)-Catechin C 154-23-4 29027 280
7 vk R Caffeic acid CA 331-39-5  180.15 320
8 FT Rutin RT 153-18-4  610.52 320
9 A p-Coumaric acid p-CA 501-98-4  164.16 320
10 A Scutellarin SG 27740-01-8 46237 320
11 P S B Ferulic acid FA 1135-24-6  194.18 320
12 FEE7-0-FHHEHF  Apigenin-7-O-glucuronide AG 29741-09-1 44636 320
13 LA Rosmarinic acid RosA  20283-92-5  360.31 320
14 Wk Myricetin MC 529-442 31824 360
15 G R BB Resveratrol RVT 501-36-0 22824 360
16 ABEH £ Luteolin LTL 491-70-3 28624 320
17 MR % Quercetin QC 117-39-5 30224 360
18 FEE Apigenin AGN 520-36-5  270.24 360
19 NIFS:%) Kaempferol KMF 520-18-3  286.24 360
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Table 2 Retention time, linear range and equation, correation coefficient, limit of detection (LOD) and limit of qualification (L OQ) of
19 plant metabolites

5 & X4 AR R atiE/min - &8 B/ (mg/L) K rAL Mk AE HBR/(mg/L) FEMR/(mg/L)
1 AT 8.88 1~25 y=0.686 4x-0.0997  0.999 8 0.15 0.50
2 5-2 ¥ mmEs 11.17 1~25 y=2.5359x+0.0548  0.999 9 0.05 0.20
3 MBS 14.56 1~25 y=2.827 7x+0.4957  0.9992 0.40 1.00
4 JRIURER 15.87 2~50 y=0.976 2x-0.2474  0.999 4 0.35 1.00
5 IR T B 23.03 2~50 y=0.901 3x-0.1352  0.999 7 0.35 1.00
6 IWERFE 23.90 2~50 y=0.311 1x+0.1884  0.9993 0.35 1.00
7 vk B 25.92 1~25 y=1.194 4x-0.005  0.999 7 0.10 0.50
8 T 29.68 2~50 =0.334 6x+0.0354  0.9999 0.35 1.00
9 PR 30.15 1~25 y=2.205 7x+0.4372  0.999 0 0.10 0.50
10 LS 31.04 2~50 =0.769 9x+0.050 6 0.999 2 0.35 1.00
11 T3 BA 31.43 1~25 y=1.8513x-0.1659  0.9999 0.10 0.50
12 FEET-O-FEHEH 33.51 2~50 y=0.778 9x+0.0344  0.999 5 0.25 0.80
13 Eik AR 34.55 1~25 y=1.406 8x+0.3019  0.998 1 0.10 0.50
14 Fzey 35.32 2~50 y=0.536 1x-0.1125  0.9976 0.25 0.80
15 SE =3 37.98 1~25 y=2.259 9x+0.1477  0.998 8 0.10 0.50
16 AEFEE 40.96 2~50 y=1.198 3x-0.0844  0.9999 0.35 1.00
17 MR & 41.54 2~50 y=1.5109x+0.201 9 0.999 7 0.25 0.80
18 FRE 47.82 2~50 y=0.657 4x-0.0633  0.999 0 0.35 1.00
19 LA 49.72 2~50 y=1.592 7x+0.198 1  0.999 5 0.25 0.80

£ 3 19 ML EIMAREIETNEZE (76)
Table 3 Recoveriesand precision of 19 compounds (n=6)
. =& (RSD) /%
E XA 2.0 mg/L 10.0 mg/L 50.0 mg/L
1 ARTE 74.11(7.53) 76.78 (7.21) 86.04 (3.53)
2 5 F A pRES 78.42(6.04) 87.55 (3.42) 89.62 (4.45)
3 MBS 61.65(9.53) 7322 (10.81) 71.17 (1.44)
4 IR, 79.88(1.02) 92.13 (10.42) 97.86 (1.65)
5 x#2 K T B 87.32(8.28) 97.35 (4.31) 100.57 (3.32)
6 IWBRE 80.24(5.77) 88.01 (7.63) 79.22 (8.42)
7 o BR 82.25(4.03) 103.42 (9.41) 98.51 (6.04)
8 FT 85.47(15.20) 87.55(8.11) 88.22 (4.86)
9 s+ 2 B 94.20 (3.62) 95.63 (5.23) 79.28 (2.97)
10 i g 73.91 (5.29) 91.72 (4.77) 100.71 (4.65)
11 g4 96.80(4.82) 91.31(8.02) 90.42(4.32)
12 FEET-O-F EEF 89.56(15.01) 88.81(4.72) 94.10(1.73)
13 Hik BB 93.62(1.44) 111.42 (14.45) 107.2(12.7)
14 tEE 67.88(8.54) 72.12(4.63) 79.42(2.32)
15 2 -3t 97.42(2.23) 89.24(2.52) 89.62(5.45)
16 AEFE 90.45(6.26) 91.32(14.95) 94.67(2.28)
17 MR E 75.22(6.82) 88.04(4.63) 84.10(2.87)
18 FEE 77.02(12.62) 99.64(17.20) 102.90(11.62)
19 Ly Ay 82.72(2.67) 93.45(4.15) 96.96(5.21)
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Table 4 Contents of 21 sudied compoundsin seed shell, leaf and stem of 12 different types of Perilla (n=3)

. & #/(mg/g)
s XA P . P P " .

28457 284w+ 274 Bt SRR EEGMT Adget MEp et 28#AT 1#4F 3#AT AT
1 AT ND ND ND ND ND ND ND ND ND ND ND ND
2 5-#2 R ARES NQ ND ND ND ND ND ND ND ND ND ND ND
3 M NQ ND ND ND ND ND ND ND ND ND ND ND
4 JRIUZBL NQ 0.10£0.01 ND ND ND ND NQ ND ND ND ND ND
5 AR TR ND 0.11x0.05 ND 0.10£0.01  0.05£0.00 0.08£0.01  0.14£0.02  0.05£0.01  0.29+0.04 NQ NQ NQ
6 IWERE ND ND ND ND ND ND ND ND ND ND ND ND
7 vk B 0.08+0.01  0.84+0.11  0.39+0.04  0.40+0.05  0.37+0.07 0.36+0.05  041+0.09 047+021  0.39+0.03 NQ 0.07£0.01  0.080.00
8 FT ND ND ND ND ND ND ND ND ND ND ND ND
9 2+ 2B ND ND ND ND ND ND ND ND ND ND ND ND
i RKBEEIT-O-ZFHEEF  020£0.03  0.06£0.01  0.10£0.05  0.040.01  0.07+0.01 0.11£0.06  0.05£0.10  0.12£0.06  0.78+0.09 NQ NQ 0.050.00
ii FEET-O-—FEHBESE  057£0.09 836£045 7384029  9.65+0.95  7.97+0.67 844+0.77 734127  6.89£0.79  0.36+0.07 0.10£0.02 0.12£0.05 0.11+0.04
10 il e 0.39+0.09 5.97+029  8.44+0.66 11.11£1.04  7.64+1.22 836£0.74  1142£1.57 6.86+0.86  1.13+0.32 NQ 0.08£0.01  0.25+0.05
11 FTER85 ND ND ND ND ND ND ND ND ND ND ND ND
12 FEE-T-0-7 BAEH 0.45+0.07 096x0.13  1.53+0.11  1.53+0.32  0.82+0.18 0.82£0.10  2.14+£0.66  0.82+0.23  1.18+0.24 ND 0.10£0.02  0.09+0.01
13 L O i 041£0.06 2047+1.48 1848+2.01 24.05+2.94 21.10£2.05  19.15£1.98 20.41£1.14 17.76£2.18 1.45+0.58 NQ 0.04£0.00  0.32+0.05
14 wE ND ND ND ND ND ND ND ND ND ND ND ND
15 SE &= ND ND ND ND ND ND ND ND ND ND ND ND
16 ANEF % 0.18+0.03 ND ND ND ND ND ND ND NQ NQ 0.05£0.01  0.110.03
17 R E ND ND ND ND ND ND ND ND ND ND ND ND
18 FEE 041£0.10  0.07£0.01 ~ 0.55£0.08  0.58£0.01  0.11+0.04 0.08£0.02  0.09+£0.02  0.08£0.03  0.41+0.19 NQ 0.04£0.01  0.05+0.01
19 NEp-S:/y ND ND ND ND ND ND ND ND ND ND ND ND

7Z: ND ARt NQ A B ERAZZFIR,
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