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Abstract: In order to screen Perilla resources suitable for both medicine and food, basic nutritional quality, main active
components and mineral content were determined in 14 purple Perilla frutescens lines (No.C01~C14), which were collected
from Guizhou, Hunan, Shanxi and Heilongjiang provinces. The nutritional quality of Perilla leaves was evaluated by factor
analysis and systematic cluster analysis. In addition, the essential oil types of the Perilla lines were also analyzed. The
results showed that the content of crude protein, crude fat, crude fiber, soluble protein, total free amino acids and soluble
sugar were 12.87~19.52, 2.07~4.19, 6.59~9.84 g/100 g, 0.99~2.49, 0.17~1.57 and 28.90~61.54 g/kg, respectively. The
contents of flavonoids, total phenols and vitamin C were 13.28~24.35 g/kg, 59.26~99.18 mg/kg and 1.16~8.17 mg/100 g.
The content of Fe, Zn, Mn and Cu was 13.96~27.86, 5.60~8.94, 4.63~19.74 and 0.52~2.61 mg/kg, respectively. Factor

analysis showed that the four common factors of "sugar and mineral elements", "active substances", "protein" and "fat" could
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be extracted from the multitudinous nutrient factors of Perilla leaves. The best comprehensive quality performance was
CO05, followed by C12, C11, C06 and C10. Cluster analysis indicated that 14 Perilla lines could be divided into three
groups, they were "high-sugar and high-mineral group", "high-fat and high-protein and high-active ingredient group" and

"high-fiber and low-nutrition group", including 8, 3 and 3 lines correspondingly. The essential oil detection and composition

analysis showed that the content of essential oil ranged from 0.25% to 1.09% in 14 Perilla lines. The chemotype of essential

oil of 14 Perilla lines could be divided into four types: PA type (rich in L-perillaldehyde), pp-m type (rich in 1,3-

benzodioxole, 4-methoxy-6-(2-propenyl)-), atypical EK+type (mainly containing elsholtzia ketone) and MP type (rich in 1-

(furan-2-yl)-4-methylpentan-1-one), including 7, 1, 2 and 4 Perilla lines respectively. After comprehensive evaluation, it

was concluded that CO5 was the best line in quality and was also rich in PA-type essential oil, which could be developed

into both medicine and food.

Key words: Perilla; purple leaves; quality evaluation; factor analysis; cluster analysis

2298 (Perilla frutescens (L.) Britt.), JSIERIEIR
JE— AP WA G RK, EFREIE S Y, B
HRITHEE, TR ITE . S0t E A&
[FEAE Y, 3 E DU AR 2 60 22 o it F sk A=
B M a  AsEskn gk . IR RS AR
T M Z R B . ) B S E R, LU AR
M2 B RS 442 F C(Vitamin C, V) 8875 M
AT, AT, PrR™ . srad ™. st 251
2, M EARSE . LIS RS A RFEWE —EN
BUWRAEHN,

U P L AT S e AT LN D
IR IR IR, 5 22 AR R I R B S SR A SR
Ii, BUCEHZR7, R . ZIUFIR R, 224805
TEL AR EFENE T Y B — @ . anitis
AE ST R IS AR 1 i R 4E S e i
=P E TR, TR & W E AR T 98 Bl
SRV BE Y WoR 25 S0l (U8R TR7) 4TS . BN
GE B EFECREIE TIMAHETR(ATR), FRA I
VE N E RS E M EE . LB IHREED LI
PN (LT o= = DN E = S kP INL i R PN
RS S, B b TE bR
PEUN, AL, BTN B AR I DT A, A S
2 FFEIEH RN, H AR AR YR 201K
I TR EL D058 PA B (G280 L kst
S ) . PKOZRU (EF 280500 ) . PL B (=& 4800 M) .
EK B FEFEHFFHE) . C B (EH ) DL LA
FFEIME Y N ER PP BI(AN50 R 3 Fh: EF AT
SEMEY PP-m AY, £ &F BN . P S kY PP-
dm B EMIHER . NS 5EEENY PP-em B&Y) | PT %l
(BB MmrAGER ) &5 7 PPy ute 7 b 25 U,
TR AIE LS PR T SR ok ek, T
AU, RIS 50t 5805, T 52 5 4 Al
FRAE O A IR EEN S, X IBOTE A5 IF TR R BRUEE
I B TIORETH SR A3 BRI, T A 2ok v ) TR R
G2 R RO . AR, B AT E P E IR RIR LS E L S
P E R A A, 250X FaARNE R s A ok, an
RRIG B EENT X 159 il FHEE D5 16 AR A1 BTk
ARIATEEE AV, Tt T —Hbs = A mh— 5 st

SRR . AR, HUGE ISR 00T i R B OR
TR 1 5P 5RTR 1SR TR 3 S X v
WEET . A T ARSI IR E N — R 2 B IR AE )
AT I KRN, AR SCHT 14 45 nt 2255t gL &
KHAB T« FHLET4E . ) B A58 3R A 0T, LA R AT %
PEAR T URESEEIR . PIVETENE . R . . Ve &F
Erm AT TR, WA AT . RGER I,
ST TR IREE A R P A R, JF HOKG Til 322l
ByBEAT T 4340, DI SR Do S8 58 I 14 0 158 FR A B
22,
1 MRERE%E
1.1 MRS5EE

14 385805 MBkER-SAKIR S Co1~C14,
H Co1 Wk | BTN A B —#REL, C02~C06 3k H
M ITAS BB, C09 T C14 SRR T34 B 7R B
JHMYTE:, CO8 F1 C13 435l e A LLPEA G T 2
TR R A ER TR, CO7. C10. C12 I I
WA SEARAS o 14 03 580 58 T3 B 62 53 S T 48 1HT 23 (L
T LSS A SRR 3 Fh, Hi Co6. C14 1
i ER T 4%, CO1, C02., CO8 A1 C11 I 15 48 4%
a3, Hiby 8 iy AREEE (A, C13 Fll C14 M- 4545, A
[m] B TRARFR N, A AR et 3 AL R Gk
B, MR E B0 &R ECks kol 351
Mreda 2\ Al; —/K-EGEEFIR  4i)E =98.5%, i
PR RHCA RA ] 2R 263 = 99.0%, |
W BT RET AEARBH B AT B2 W5 2R 1 iE 2R 1 BSA

4l iF = 97.0%, = [E Roche A&l 2571 4i)iE =

95%, db 5t IR LA MR AT BR AN &5 bl (2l )F =

7

T & B

98.5%) . FLINMAR (LEREE = 99.7%) [E 254 HIMb2E
FIABRAF] Haridsw  HohEF=sarali.

Evolution 220 $84h-A] WL GEE T iCAP 7200
HS Duo GG E T A 65 FEE Thermo
Fisher 22 Fl; KQ-800DE #E =i vEsy R ILTT&ES
A ZFA PR T i-Pure Pro2 847K PN EEEE R
H RS Al SZCL-2 B B e g S dlds UL
T T ARG A BR T2 A Centrifuge 5430R i
BURES.OHL FEESEAEIS ] B-260 THIR /KGR
SRR AR T ATX224R 0T R AR



43 % 55 24 M)

T, 4 14 YT R B FREE AV B T AT - 313 -

H 2N 7] ; DHG-9240A B #ATE 75 30X T 148 . SXL-
1008T FRf=FE=Cr Y ks 28 0B 2545 B Fl;
R-100 i€ %% 7% & 1L  Hii -t Buchi 2\ 7l ; JK-CFD-6E
FHABDTIEAL k2R A B2 F] ;s F5800
LFYEZSTHTI . SPH120 {HEAR . KN520 P E A Y
BRI BT IR FUA 284 BR 2\ 7] ; Titrette 50 mL/4760161
BRI E sy {E2E Brand 23 #]; SpectraMax 190
2K EFFR{Y 3% [E Molecular Devices 2\ 7l ; SM
A TE R O dE R K 2R A B2 H
S433D 4= H sh & B /o M i FE[E Sykam 2\ A5
7890B_5977A {aii- i HIL  ZEE Agilent 2AF]
1.2 EWHE
1.2.1 BOBEFE 14 ARV T St BT AR IR X 4
AT PN AR A BE B M ST T i g b, 356 b+
JECA B+, AR h AR, BREEHTTE] S 2021 45 3 HE
10 H . 295 R AT MBI S TFE, BEFhETH]
23 H 30 H, BAkEES 5 3 Ho BARATLL 2.5 m
TERE, SR HBEALIX L HED, B AR AR AE 10 17, 22 HE
3WREE ., BERE 667 m? i HE-SAE 20 kg, %8
T K ZE Y R LA T
1.2.2 EFRST T
1.2.2.1 FEAEFERT T BORA FER R A K
P SE A EEAE R T4 BT AT o RHLAR 5 i SRR
T - A 701 T i, L EC o 0 A 700 s ) KL D 2
e SRHTG/K 2 RA A, 22 DGR R I T e ) A AT
2B SR VPR AR 2 P I R R A R
FHZE T 220 P sl 52 27, AR Iy 25 P BSA N
FRuESh, MASIARAERTZR y y=193.3970x—0.4605 (R*=
0.9998), =1, x FTARFETAE 595 nm T AUIROGEE,
y FoRNEEE S, pg. RSP E AR R LA
M5 HE 1 BSA i 3RoR (g/kg) ; U 28 iR e : SR
FHET = 2 320 52 28, LASE SR AR f, IAS
FRAERTZR S y=73.7320x—0.1312(R?*=0.9995), & 1,
X ZRFESATE 580 nm T WG EE(E, y Fonse &R
T, ngo BE S R R A IR AR B DU AR M
7 (g/kg) s PTEME SVE S e SR FH BB 0 e 2, AR
WE bR e Sh, DAR e bR HE £l y=223.5702x+
1.8390(R*=0.9996), =1, x FRIRFEfMAE 630 nm
PG EE, y R IERE S, ngo ARSI TENE
T VAR Y 3RO (g/kg) o
1.222 BEENE SRR L k) et
BIFRER 0.1 g i2FE, DA 20 mL 287K, 37K 30 min,
PEECR, BUR SR HE], B S 25 mL, i uEss H; [H]
Al 45 0. 10, 20, 30, 40, 50 mg/L ¥ & —IK 5%
B, B 1 mL 3B — K5 &E T IR bR %
W 43N 1 mL #RARED & A7 3 mL 7.5% RI%4M
W, AR FUE R 2 25 mL, IR, Fik 0
30~60 min, 7F 765 nm Az FLW G . IS —
IKEGEEE TIRBRAER £ N y=164.3607x+0.5815

(R*=0.9996), 1, x TR IG(H, y T Bl & &,
png. BESL P UEAEY SE DL —K SR TR SRR
(mg/kg) .

1.2.2.3 RS EIME  SRASGGEZRINER, B
PREUEE AL 0.2 g, JH 20 mL 60% Z. B[] 37 32 B, 3
2K, BRI, R ZE R, T 60% OBEEAR R
25 mL. BURESRIAW 3 mL 8¢ 0.528 mg/mL 5 T X
MR 0.0.1.0.2,.0.4.0.6,0.8.1.0, 1.2, 1.6 mL,
FHA 2.0 mL 60% Z.F. 0.5 mL NaNO,, il & 6 min
JEHEIA 0.5 mL 10% AL(NO,) , ¥, F&257, HCE
6 min J5 A 4 mL 4% NaOH, J 60% Z. B ERE
10 mL, %27, HCE 15 min, 7€ 510 nm &b 52 56
BE L ISR T bR AE £ y=1636.4349x—5.1729
(R*=0.9996), 27, x TR IGIE, y T T &L,
pgo RS R AR L T Y RN (g/kg) o

1.22.4 4438 C ZEWE  RA 2,6- S HeWE
AEPIEPY, B e 56 F A 1 mL 1 mg/L HU3A MR HR
HEV VRN RE 2,6- 54 He A WE (HH 52 mg BRIR &4H
200 mL ZEK . 50 mg 2,6- SR HE MY I T %) i
REJE . ARG EL 20 g £, SN 20 mL BEER AT K,
A ZE 100 mL, #5308, WEL 10 mL 2 HUR R
W, FAPRE LY 2,6- S BEM M TN, IR E
X, 4R C SR

V-V xTxA
m

HEERCH B(mg/100 @) = 100

Ao V FORIEAEN E TS 2,6- SEE MR
ARFH, mL; V, TS FITHE T 2,6- 5 e A R
FUAREY, mL; T 2757 2 &, mg/mL; A 3Rn 43 BU%
s m R, 2.
1.2.2.5 fEITESENE MR G, BEEEE
B TR SR D), BIFRER 2.0 g AR TR
DU SR 2045 T S HE PN, N 5 mL iR M 1, S5t
AR, AR IRAS, Kk &3t 80 °C 1~2 h, 120 °C
1~2 h, 160 °C 4 h #A7n#, W E= R, FFaadk
SEINI, FEIRIE T, SRS THAL I 1% iR vt
A 25 mL ZHf, I E s B 2L, IR KRE
S TH AR AL, ARE TR R E RS 2R D e e,
FEMISTE TSRS 598 5o R MR e thiE e &
S3HT o
1.2.3 BT 5HT
1.2.3.1 K5i3REC  FFHKZE S ZEME LR B T %
KA, B R AR I B D5 B T, R AR, MERR
1Y 50.000 g TR KEN, I AZEME/K 500 mL, %4
YIRS A I B 5 h, FHRS AT A&
/NI F/ME AR, FERECE 4 °C VKFETF
FHo BIUHTHL 50 pL 5% T 950 pL 1E ke, FE55
RS, R LA, RS
W, -W,

0

W (%) = x 100




314 - £ Tl B4

2022 4F 12 A

Ko W RREARER, %; W, R tr aiwiis
HiE, g3 W, FOREREEATRE S ER, g0
1.2.3.2 Akl GC fa3i4E: 190918-433(30 mx
0.25 mmx0.10 um); Z%<: He; #iii#: 1 mL/min; 53
be 1:20, FRFEFHE: PR IR 200 °C, 4G TR E
70 °C, f&4F 3 min; 285 L 5 °C/min FH#| 150 °C, 1%
B8 2 min; FFLL 10 °C/min F}&) 220 °C, £ 5 minPY,
MS HLESHETE: 70 eV BT IRIEEE: 230 °C; PUMRATIR
BE: 150 °C; FLF%IE LR 1000 V; 57 ZER 5 min;
SRS S5 F: FHHPE R 30~500 amu, 4xH#BY . SR
T AR — A0 7k B A2 20 43 9 AE O B i, B R &R
NIST14 fh2f TAERARME BT EZE, 288 41 51 i
ES
1.3 HIELIE

BT A L E #R AW 0 3 R 98 B 2 KA . R
G3336-60065 MassHunter Qualitative Anaylsis DA
Software B.06.00 F A4 T AH- BT i A e $E B 5 4
it #7; A JFH Excel 2010 w47 % 3 40 30 ; 1] JH
DPS Gii ot (v17.10) 47 IR T fl R G 58
53T -
2 BER5H5H
2.1 EFMR

iR 1 s, 14 4y 88t S8 05 kL P 5 &
H 16.85 g/100 g, 4+F 12.87~19.52 g/100 g = [d], LA
Cl12 F bk, ML CO2 F ke . MBI &
T 2.83 /100 g, 4+F 2.07~4.19 g/100 g = [d], L C06
B, ML CL1 S ERAR. e & &R 7.90
g/100 g, /T 6.59~9.84 ¢/100 g = [d], L C13 H% i,
ML C11 FEif. "IEHEATEIE R 1.56 g/kg,
AT 0.99~2.49 g/kg Z[d], L COS5 &=, ML CO1 &
K. S A SRR T & A 0.69 g/kg, AT
0.17~1.57 g/kg Z [d], LI CO06 % /&, 2 & A1
Cl13 1y 9.3 %, MMMV & 52.35 g/kg, M T

28.90~61.54 g/kg Z Ia], LI CO4 i, LA Cl4 & &
Fe Ko WA E 17.07 g/kg, /T 13.28~24.35
g/kg Z[a], LA CO5 F =, MiLA CO1 Fmfmx (k. Shl
S EEE 78.19 mg/kg, ST 59.26~99.18 mg/kg 2
M), A C11 i, kA Cl4 SRR, Ve P&
A 2.91 mg/100 g, /T 1.16~8.17 mg/100 g, DL C06
B, BN Co3 1Y 7.1 fif. £E L, C12 MiI%R
P& it . B Ve T A e, PTAUE R R A
2Ly T R IER L CO6 KIS & hE . Ay B & Bt
BN Ve P it COS AT MR ER P A B i 5 i ) i
s CO4 s e s CLL BN &t ey o RHLET 4
T AR, TSl N, Ve &R AR,
TR R B H 24 0T AL LA R D e i T 2
C13 LT 4k et « RLIiF S B IE R FAIK, 5 37 i
22 WMERTE
Z(Fe) . 5 (Zn) . 4% (Mn) . 4 (Cu) S E8T7 0

Hh RO R IR TR Y, ANk 2 UK, 14 0y
A Fe. Zn, Mn 1 Cu PER S 5K 21.64
7.37.10.72 F1 1.96 mg/kg. H:h Fe R EENT
13.96~27.86 mg/kg, & iix mi I CO3, J& &Ik
1 C12 19 2.0 fif; Zn JTTR AT 5.60~8.94 mg/kg,
TEEE A Cos, EE R Cl14 1Y 1.6 15;
Mn JCE & BT 4.63~19.74 mg/kg, il
C10, &= & HAKA C14 B 4.3 £%; Cu ot E S A
T 0.52~2.61 mg/kg, SEferm o C02, B mi ik
B C14 B9 5.0 4%, Hib CO3 19 Fe JuE &, H
il 3 PP T &R ; CO5 19 Zn T &&= i =, Mn
I Cu 45 ;s C10 B9 Mn JGZE & e he i, Zn Al
Cu & & m; CO2 1Y Cu JnE & &, Fe I
Zn &P AR T C14 /Y Zn, Mn F1 Cu 24 B
. AT UL, CO2. CO3. CO5. C10 ZEL5 TR Fh kit
WG N, M Cl4 HIH TRICE S IR =

1 RIS TR T R A E SR RIS P
Table 1 Contents of basic nutrients and active substances in different purple Perilla frutescens lines
Rl HEH HUIR HLLT 4 AR B E SRR AT B syl Ve

(g/100 g) (g/100g)  (g/100g) (g/kg) (g/kg) (g/kg) (g/kg) (mg/kg) (mg/100 g)
Co1 13.10+0.04 2.70+0.01 8.10+0.04 0.99+0.04 0.38+0.02 61.47+0.53 13.28+0.68 74.13+£0.57 1.354+0.13
C02 12.87+0.07 3.92+0.01 7.57+0.05 1.22+0.10 0.49+0.02 57.16£0.66 15.18+0.69 72.69+0.42 1.39+0.14
Co3 15.72+0.04 2.76+0.01 6.84+0.06 1.39+0.04 0.53+0.01 55.25+0.91 16.05+0.58 75.10+£0.48 1.16+0.19
C04 15.16+0.07 3.28+0.02 7.63+0.02 1.73+0.06 0.68+0.01 61.54+0.30 17.12+0.83 87.73+0.34 1.22+0.29
C05 18.02+0.01 3.5440.02 7.47+0.02 2.49+0.15 1.14+0.03 53.31+£0.43 24.35+0.79 91.84+0.15 2.34+0.17
C06 18.48+0.04 4.19+0.02 8.50+0.03 1.62+0.06 1.574£0.01 48.89+0.27 19.46+0.73 73.91+0.17 8.17+1.27
C07 17.2940.04 3.01£0.03 7.90+0.01 1.32+0.04 0.57+0.01 54.214+0.42 13.4740.39 74.96+0.34 1.32+0.17
C08 16.84+0.07 2.354+0.01 8.30+0.01 1.38+0.08 0.67+0.01 59.47+0.75 14.76+0.47 69.44+0.09 1.224+0.13
C09 17.59+0.04 2.284+0.02 8.09+0.01 1.59+0.04 1.10+0.03 58.60+0.74 14.9840.56 72.77+0.36 5.43+0.48
C10 17.25+0.07 2.75+0.03 6.89+0.01 1.91+0.06 0.48+0.01 58.90+0.65 17.30+0.79 81.85+0.65 4.07+0.48
Cl11 18.90+0.04 2.07+0.01 6.59+0.01 2.15+0.03 1.39+0.01 53.32+0.41 23.08+0.71 99.1840.60 6.42+1.72
C12 19.52+0.04 2.134+0.02 7.70+0.01 1.514+0.11 0.34+0.01 43.04+0.28 18.43+£0.14 75.87+0.30 3.73£1.66
C13 16.10+0.07 2.18+0.01 9.84+0.01 1.24+0.04 0.17+0.01 38.86+0.19 16.53+0.56 85.87+0.14 1.19+0.08
Cl4 19.07+0.04 2.4140.02 9.18+0.01 1.3740.01 0.20+0.01 28.90+0.42 15.01+£0.48 59.26+2.43 1.70+0.08
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Table 2 Mineral content in different purple Perilla frutescens

lines (mg/kg)
R Fe Zn Mn Cu

Co1 27.64+0.98 8.19+0.07 11.9940.09 2.00+0.07
C02 23.63+0.13 8.05+0.03 8.46+0.22 2.61£0.09
Co3 27.86+0.48 7.70+£0.07 12.13£0.33 2.05+0.06
Co4 27.68+0.51 8.09+0.11 9.43+0.31 2.37+0.05
Co5 20.84+0.07 8.94+0.13 13.00+0.30 2.56+0.06
C06 18.97+0.33 6.53+0.07 10.81£0.13 1.5940.05
Co7 16.51+0.19 6.87+0.13 8.64+0.02 2.1440.02
Co7 18.82+0.32 8.02+0.11 10.92+0.17 2.4240.09
Co8 21.41+0.39 6.74+0.06 8.91+0.26 2.124+0.06
C09 23.62+0.54 7.53+0.09 14.43+£0.31 2.46+0.05
C10 21.22+0.36 8.17+0.08 19.74+0.13 2.03+0.08
Cl1 17.08+0.56 6.67+0.03 10.104+0.16 2.05+0.04
Cl12 13.96+0.23 6.86+0.02 7.60+0.19 1.11+0.04
C13 19.38+0.36 6.15+0.03 7.87+0.07 1.55+0.05
Cl4 20.80+0.55 5.60+0.03 4.63+0.10 0.52+0.01
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JROGER BRI, T 2 ST 22.22%, %
AR AT . SRy, 325 e T e R
SEEFRAT . T 3 BTERRN 19.52%, A
E . U A IEER N Ve, SRR B R
JFi. AT 4 STRRER 11.79%, FHACISHLIS;, T2
S BRI b o o

*3 TR

Table 3 Factor load matrix

£zt A1 A2 3 FF4
HER -0.42 0.34 0.65 -0.40
L4 -0.71 -0.39 -0.14 0.10
HLRE W 0.14 0.03 0.09 0.92
SRS R 0.23 0.38 0.74 0.39
EHEEN 0.20 0.84 0.38 0.00
A 0.92 -0.02 -0.05 0.20
BT -0.06 0.90 0.36 0.10
S 0.28 0.86 -0.01 -0.03
Ve 0.01 0.16 0.94 0.04
Fe 0.51 -0.34 -0.45 0.31
Zn 0.81 0.22 -0.27 0.27
Mn 0.82 0.06 0.29 -0.13
Cu 0.80 0.20 -0.15 0.36
FHIE(A 471 3.94 1.23 1.02
T 25 TR (%) 30.27 2222 19.52 11.79
S oTik (%) 30.27 52.49 72.01 83.80

232 HWTAESMHEES Wk 4, 7R — A T,

14 5k R R FAENTF—2.17~1.45, L C10 feer, H
YA C09. CO1 Fil CO3, #5443 4K K A7 0.98, 0.83 FlI
0.75, BH B R A 7 3R, UG HH 0 S 58T 5 R S A AH
Xt E B B rlEMEE R Fe. Zn, Mn. Cu W7 JRJG2R, 1M
A BARNHLETYE . 7RSS R, CO5 A1 C11 45
Sy 4y 5 A 2.27 F101.80, BH g < HiAih i &R (1543
—1.15~0.60), BEHHIX 2 5k R AT iR 1 A A 35
Hl AL P A B AR T o FEEE — R, 45 AR A
T4y A T —1.15~2.33, L C06 H =, H Kk g C09
I C11(F534543- 5328 1.23 Fil 0.99), P L5 &
AREWHEA . EEEIERA Ve, 1EHEUEHET
1, C06 Fl1 CO2 15435, 4398 1.94 F1 1.66, Hk
Sk CO5 F1 CO4, 155343532 0.95 F1 0.85, iX 4 1~
AT W P A R (18 90—1.34~0.08), %
IS A W i HAE N . FIFHER 3 BT
7 25 DTSR AR, TR R UL 515
47, G5 ANFR 4 WK, L5135 LL CO5 B Er, A 0.65,
H R C12, 1547 R 0.52, 130 ESEA Cll1,
C06 Fll C10, SHEAMKIK N 0.41. 0.35 F1 0.26, 15575
ik 27 C14 Fi1 C15, 43 3l 7 —0.65 F1—0.91. %5 L=,
COS nyEMEZE M . MR . SR LA SE & E s,
LA AL, CI2 AR & &= er, Hss & sl An
Ve, i C11 S &, AR nlErers. o
BRAN Ve, =3F AE S e sRe &t & Co6 &
HEEVHEO . AT . &L A Ve &,
M C10 & A F &l Gy w5, M iE &

g

K4 AT RN TR0 RER G BRI
Table 4 Factor scores and comprehensive quality scores of
different purple Perilla frutescens lines

i FF1 FF2 HF3 [FF4

EZ =} %‘)J
C05 0.27 2.27 —-0.25 0.95 0.65
Cl12 0.09 1.80 0.99 —0.86 0.52
Cl1 1.45 0.01 0.59 -1.20 0.41
C06 —-0.76 —0.48 2.33 1.94 0.35
C10 0.98 -0.97 1.23 —0.50 0.26
C04 0.46 0.60 -1.07 0.85 0.17
C03 0.75 —0.35 —0.58 —0.26 0.00
C02 0.22 -0.43 —-0.95 1.66 —-0.02
Co08 0.28 -0.43 -0.24 —-0.05 —0.06
Co1 0.83 -1.15 —-0.90 0.08 —-0.17
C09 0.02 —0.69 —0.14 -0.37 -0.22
C13 —-0.96 0.35 0.26 -1.34 —-0.32
Cl4 —1.44 0.27 -1.15 —0.44 —0.65
Cl15 —2.17 -0.78 —0.11 —0.46 —-0.91

24 FEHES A

LA 2, AR PR A U R 3%
AR SCHLXT 14 453 58058 05 AoRS T By AT T 45
T, N2 5, 14 A 0K T & 2T 0.25%~
1.09%, [T C12 il C14 4, HoAxih B4 L&
=T 0.40%, IXE| E 25U E ARHENS, 2B AR

YR ALRE 1-(2-Wm 3 ) -1,4-7% 1 | L- fik, A

1B
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Table 5 Chemical constituents and contents of essential oils from different purple Perilla frutescens lines (%)

E % Ccol  C02 €03  Co4  CO5 COo6  CO7 Co08 c09 Cl10  CIl  C12  CI3  Cl4
D-FrigE i 5.6 6.9 / 0.4 1.8 / 1.7 / 5.0 / 0.2 0.3 / 3.0

i / / 11.7 / / / / / 0.8 / 0.7 14.0 2.8 /
1-(2-W MR 55 ) -1,4- T — T 1.7 7.9 572 577 6.6 259 244 12.7 42 69.8  45.0 29 3.8 4.8
trans-Shisool 0.7 / / / 6.1 0.4 6.0 / 1.6 / 0.3 0.4 / 2.0
L4850 374 425 1.4 0.7 27.1 3.2 29.9 12 424 0.4 2.4 22 498  33.1

P-EEAE T / / 1.1 0.4 / / / / / / 102 8.3 / /
AT M 141 159 9.3 1.6 154 104 125 143 15.1 9.9 1.6 11.0 207 142
S -o- AT 159 110 8.5 11.5 122 10.1 11.4 13.9 9.9 9.6 12.9 9.5 154 118
IR S5 ik / / / / 4.7 0.8 0.5 46.8 1.9 / / / / 0.6
A / / 1.0 12 52 2.9 2.6 0.6 1.1 0.7 / 3.9 / 3.0
T / / / / / 14.1 / / / / / / / 1.1

2-Ji5 TR -6 F B Y / / / / / / / / / / / 25.4 / /
A (%) 754 842 902 8.6 791 679 89 895 820 904 8.5 779 925 7137
KR PA PA EK+ MP PA MP PA PP-m PA MP MP EK+ PA PA
M%) 058 049 107 049 056 048 072 059 071 109 053 025 099 025

T BB 3N T35 MEL, $LLT 20 & i 30R; /" FoR ARG EIZ T

Bl . A . R EREEESE 12 F B S (B
>5%), ik ST A Y 67.9%~92.5% . LA
At S 1-(2-0K I 3L ) -1,4-% i (1.7%~
69.8%) ., ETEE(0.4%~49.8%) . A1TH5(9.3%~20.7%)
FR Z-o-FAH M5 (8.5%~15.9%) , i & F e[| A1
Bl R, Hor, SEURES S o E 245 BUUE B9 RENE
AT

AR YA R A AN 7l = %) = 222 R, 14 b
BT B0 M8 B L-S55 TR PA A & & A S5 ik
B9 PP-m Y | 3= 25N AR ML ER (EK+5Y) DI
&S 1-(2- g 38 ) -1,4-7% i ( 1-( Furan-2-yl) -4-
methylpentan-1-one, MP) i} MP I pUFpZsmy . Hip,
1-(2-MR IR 5L ) - 1,4- 138 el 76 = P9 58 T30k Yl e o343 BT
Hh A5 HE P, {H MP 5 1 A BB R 43R R 95 00—
ORGSR, TR T A S B HA B ST A
HiE, U Zhang 2599 B R I8 5505 & 15 AL(apiol) F
DEK (dehydroelsholtzia ketone ) 25557 (1A 1 24, B134%
FH AU 4 28 — R IR AE T LA WG B4 32 PSS
A sesquiterpene 4] 5 ), HF—3% PA BRI H G
T CO1, CO2, CO5, CO7. CO9 L K Wi~ [a] [A] 7 A%
i C13 F1 C14 55 7 i &, SETAHRIE 54595
(CJuHEJZN /PR ) Al e B 53R 2L PA YA 3= A9 45
HEAR -5, 740 FT LIRS &N
27.1%~42.5%, Lh C13 &, COS Sl 1%
UL TORE I AT B i A €02, 2 6.9%, 11
E NHRIE Y PA US55 0 B e 1T ik 228%™,
AN, CO7 & 24.4% 1-(2-BEI L) -1,4- 78 — [ ; 55
T2 PP-m WU CO8 —Ah FR, HIA B REmES
g 46.8%, WAMAEAH 12.7% 1-(2-WkiEHE) -1, 4-7%. —
i, 14.3% AT F 13.9% R -a-FF . 5=
25 EK+EY, A5 CO03 il C12 418, 4B & A
11.7% 1 14.0% W FFFEE . T CO3 &4 57.2% Y

1-(2-Ik Mg 3 ) - 1,4- % [, t. 7T U5 A 5 pU s MP %Y
Cl2 &7 25.4% 2-F 3k-6-(2-P435) -850, 4 5
TEHAY 13 B o T B SR 31, 7 LA S8 D35 T
Sy R IE Pt HRAE . SR PUZE MP A, A E Co4,
C06., C10 F11 C11 24}, E kS 1-(2-BkmgFE) -1,4-
SRR SRR 57.7% . 25.9% . 69.8% F1 45.0% .
Ak, Co6 A 14.1% I8N, iYW IR 5 4 R AE
Cl4 R (1.1%), C11 HRIME] 10.2% p-FEE
TR, IZWBRAE C12 P E, mreHAbb )
R SR A I 3 B B A AR (COo3 A Co4 S h 1.1%
1 0.4%) . T RS, COl. CO2. CO5. CO7.
C09 1 C13 55 6 - RAG TS BRI FIAE I 5 H iR 5]
A I 2 BURILE AR TR, W) 2530 P R 2 ISR D5 .
25 RASH

LA 13 A E TR AT R 200, iE 1 R,
MERAFEES N 5.4686 W), 14 By LRkl 43 3 K
J5, niE 1 FTR, BB 1T 25EE 8 KL, 435Sk €Ol
C02. C03. C04. CO7. CO8. CO9 FlI C10, iZIsn]
PB4 8H 58.33 g/kg, Fe. Zn. Mn Fl Cu P35
AR Yk 23.98. 7.81 1 12.00 1 2.26 mg/kg, 4 Ny
3 edhdr, Ry “TobE . = R . IRk
405 PA U (CO1., C02, CO7 1 C09) . EK+Y
(C03). MP #I(C04, C10 Al C11)F1 PP-m FI(C08);
50205 3 KL, 405k Co5. Co6 F C11, i%
JOFH B A AR 07 S 24 & B 4350 D 18.47 Fin 3.27
g/100 g, SLUF B AR . FIAPEER L 2R RN S
Y& AR 1,37, 2.09, 22.29 Fil 88.31 g/kg, V.
SR 5.64 mg/100 g, Yoh 3 JErbi s, TIAEE A
YRR S EIEERSTA” . A DR T A
& PA FU(CO05) A1 MP ZL(CO06 F1 C11); &5 I 2513,
3 AR, 4381 €12, C13 F Cl4, IS LT 4
SRS, S 8.90 g/100 g, THKEEN(8.90 g/100 g).
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BFE A AR (0.24 g/kg) . PIEEEREH(1.37 g/kg) .
A PERE(36.93 g/kg) . B (73.67 g/kg) . Fe(18.05
mg/kg) . Zn(6.20 mg/kg) . Mn(6.70 mg/kg) Fl Cu
(1.06 mg/kg) S5 A E F= 5535 S e B AR, BT
FRA T erde | RS IR o R4 AR T AL
PA %I(C13 Fl C14) fl EK+%I(C12), Kk, 55 12%
iy CO1 45 8 1 5505 I AVE A bl . i ) BT e Se
UL LRI 55 11 24 C05. COo6 F1 C11 nlfE
ARG L AR L PR IR S A R 95 A T )
FH; FIRTES ARSI AT 1568 COS 1 M2 e AT

Cl4 | m

C13 N
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Fig.1 Systematic cluster analysis on the quality of 14 purple

Perilla frutescens lines
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