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ABSTRACT : This study was conducted to find out the variation in agronomic trait and chemical composition in the col-
lected Perilla frutescens from China and Japan. From the results of growth investigation, the maximum number if branches
was 26.7ea in Japan 134 line, followed by 25 nodes number in China 119 line. Among the different lines investigated, maxi-
mum number of panicle number (108.8) were observed in China 114 line. 1000 seed weight was maximum (4.12 g) in China
118 line. Flowering time of different collected lines varied significantly with average value of 175.5 days and the average line
required for maturation of seedlings was 205.1 days. Plant height was the highest (248.9 cm) in China 107 line. Highest num-
ber of total picking leaves was 965ea, and the average picked period was 54 days. The major phenol compounds contained in
Perilla frutescens showed wide variation for Syringic acid, Benzoic acid, Naringin, 0o-Coumaric acid, Myricetin, Naringenin
and Hesperetin. Japan 139 line showed the highest level of total phenol contents (8254.0 ug/g, dry weight).
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M oA UERDL, 7378 2 vt A7 S YERETE (Choung,

2005). 7 #E5 S AY W57 SEY] &

E”H (Perilla fiutescensy= AAA ZEOZ 271474 s, Aglo] 9922 BF Jflshs gdAd ZHES sk,

TE FEERA SoMolE AR AuiEe] Stk FHFHE 59 Sl FEste] 69 skl olXlEls W H
—HHL 1E719] ol F WMeI7E Ho] theE e Sl & 28] FEE IS 5 A}t (Chung, 2008).

zto] 7hsetal, EYASA0] & F8 ﬁ“z shitoltt 7 oll= QEEAlOR, om|iih, vIERI, oFE e XP“ 2L

(Choung, 2005). €71 AMGAZY AR AL A7) nyj2o] FH3H gfEo] U, B FHARYEH FE3I &

Zro] Fold S4EES 7 U AaL, FHE W] wEel 7152 A7 40-50% ARSI QlojA] A8 E FHES

o] €% At} (Han et al, 1997, Oh et dal,

FFAEEA ] AN 14 LA Nam ef o, 2004). & 2 o
gutelr S7le dF FAE BT AE0E o&slal o] 1995). EZAre] AAE 2442 2ul7t 3A17F 50-60%, E3Es)
A A 2] w7ks 78] STtk s UERIZ 2l AR gEAlAt (linolenic acid)S 24 AF FUIHE 71
t} (Han et al., 1997). E70 &5 &8 Afox] A7t 71 & Zo=z d#A Ut (Park e al, 2000). S E719)
A& 7 Bals] Aole HEE o 23U A A FEES BAdEY ESNE RS s A&7, LEHE
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3. HisaklE 2

TS AAGE EHst] FHAE
Z o]&83IAY (Kim er al, 2008). A5 2go] 10ml 99.9%
acetonitrile (HPLC grade)?} 0.IN HCIS {3 2-20A 247k

FET, AAFEVIZ FF31 045 i syringe filter= o325t
MEZLS HPLC B9 o]&3l3th. HPLC #41& Shimadzu

HPLC system (SPD-M10A Diode Array Detector, Kyoto,
Japan) 71719} YMC-Pack ODS AM-303 (4.6 x 250 mm 1.D.,

133

YMC Co., Kyoto, Japan) ZHE o]&3t 339

(Chung, 2004). =F5<F 0.1% acetic acidE *3sH= 33

SHTE &3} solvent A2} acetonitrile®} 0.1% acetic acid

23tske 33 FRTE

rogram®. 2 3l UV 3% 280nmollA ©]&53e

3Th Flow rate®] 2 1 md/min® 2 3lo] 244

o), wEsliE BAS gllic acidE T3] &
q

RLSa |
A= AR 2 F LS (Fig. 1),
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233t solvent BE gradient
=4t
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4. SAHR

RE APe 3EoR Faalon, 4Y
FAA}F (Mean+S.D)E YERSITE 54
Multiple Range Test (DMRT)E ©]-8-35}¢
A& AABIE (p<0.05).

al
=<

(d

it ! nH

=7 0oIY AR
- Oy =2 Tygo

Ol

S| Z25HA MsEM
THE 10453 & 785 7T AETH

E4 AR A3 Table 1-39] YERIT S=3 9= 5
A AANA 9 EA7E 7P B2 A2 dE 13441
S 2A 26,702 VERSTE 1570 olsle] FEEAFE 2= Al
5o 3 108415 A 13841502 AU vl4rt
P B A FF 119A5eE 2519 vlhSE 2k A
o2 yephdarl, dE 13871%%] A= viHsTE 1L7HEA
Az FRE BAFAT sl doie = 1147
o] 180.88A] 7P W& Aow AN, YE} =
T AA shire 89.59] shitrE UERISITE shi
2kpe] QoM e oY B T AAFHoRE F Ao
ERA] kgkow HazHog 41949 PP S
= A0® AL sPte] Aole T 1184150
2em2A 7PE F AR YEREAL, 4em o]3ke] ZolE B
AR 3 1003 S 13 A% 2 7K Aoz Yet
Stk AYES AR A3 S5 118A1%80] 4.12¢8] 7HE F
AL AR AL T 4B T A 957
BE A7 E Ha3802 175590 AEls Ao e
wton| ALs|7AE Bt 205190 APE AR RA}
HATE (Table 1). = &7 +HF 858 7KL A5 &
e AR A3, AT Hat 270193, A FdFEol

ZE]
2=

=]

0 o

A

Yt o

_
L =

39g0 % 7P FANN, A BAFTE 17g0E AT
Zo g et (Nam e al, 2004). = 515 1184150
A ATl 7HE AR Aol 412 g% BAAFEEA FUF

o vlsl FuFol o PAL Ao etk F) £4€
VE7NG} FUSA) Y FoEY A @ A3, LBl

Bt Nsle oY 28Y=E FHE =70 Wt JNsh] 9 5



oA (=)o)
Mo . M2gl - Hsl -

Table 1. Comparison of agronomic characteristics in collected Perilla frutescens.

Accession No. of No. of No. of No. of pods Panicle 1,000 seed Days from Days from
Number branches nodes panicle per panicle length weight sowing to sowing to
(cm) @ flowering maturity
China 100 16.0dc 20.0b 28.0e 38.7ab 3.7e 1.97fgh 189.0bcd 221.3b*
China 102 18.7abcd 21.0ab 68.0cde 42.7ab 4.6cde 2.13fg 173.0ef 207.0cde
China 104 16.0cd 21.3ab 56.3cde 34.7ab 5.8bcde 2.09fgh 203.3a 241.3a
China 107 23.7abc 22.0ab 122.0abc 40.0ab 6.8bcde 1.74hi 199.0ab 235.0a
China 108 11.3d 20.7ab 65.0cde 32.7b 5.5bcde 2.25defg 172.0ef 207.0cde
China 109 23.0abc 20.7ab 43.7de 40.0ab 3.9de 2.22efg 179.3de 234.7a
China 113 20.3abcd 21.3ab 107.3bcd 52.0a 6.3bcde 1.73hi 172.3ef 208.0cd
China 114 21.7abc 21.7ab 180.7a 40.0ab 9.0ab 2.63cd 188.0bcd 200.7def
China 118 19.0abcd 18.7b 59.0cde 50.7ab 11.2a 4.12a 179.0de 191.0fg
China 119 20.0abcd 25.0a 157.7ab 44.0ab 7.4abcde 1.37i 179.0de 190.0fg
Japan 133 22.3abc 18.3b 100.0bcde 44.0ab 6.8bcde 2.33def 163.0f 196.0ef
Japan 134 26.7a 21.0ab 58.0cde 38.7ab 6.9bcde 2.77¢ 182.0cde 216.3bc
Japan 136 22.0abc 19.7b 104.7bcd 48.0ab 8.3abc 2.61cd 161.3f 200.3def
Japan 137 24.0abc 21.0ab 91.0bcde 45.3ab 5.8bcde 2.58cde 177.0de 209.3cd
Japan 138 11.7d 11.7¢c 91.0bcde 43.3ab 6.7bcde 2.20efg 105.0g 136.7h
Japan 139 25.ab 21.7ab 146.0ab 44.0ab 7.5abcd 1.91gh 168.7ef 184.0g
Japan 141 16.7bcd 18.0b 42 3de 33.3b 6.1bcde 3.66b 193.0abc 208.7cd
Mean 19.9 20.2 89.5 41.9 6.6 2.4 175.5 205.1

*Values within columns having the same letters are not significantly different at the 0.05 level as determined by DMRT.

Table 2. Growth characteristics on plant height, leaf length, leaf width, ratio of length/width in collected Perilla frutescens.

Plant height

Leaf Length

Leaf Width

Accession Number (cm) (em) (cm) Ratio of Length/Width
China 100 194.9de 15.47abc 11.57ab 1.34abc*
China 102 237.6ab 14.37abc 9.07b 1.61a
China 104 222.7abcd 15.40abc 10.87ab 1.42abc
China 107 248.9a 14.10abc 10.10ab 1.40abc
China 108 226.8abcd 17.73a 13.33a 1.34abc
China 109 232.1abc 15.20abc 11.00ab 1.39abc
China 113 222.8abcd 17.23ab 11.77ab 1.46abc
China 114 241.3ab 15.30abc 11.00ab 1.40abc
China 118 194.0de 13.47bc 8.60b 1.57ab
China 119 204.6bcde 15.73abc 9.83ab 1.61a
Japan 133 199.7cde 12.90c 9.77b 1.32abc
Japan 134 170.7ef 12.87c 10.33ab 1.25¢
Japan 136 221.3abcd 13.73abc 9.90ab 1.40abc
Japan 137 210.7bcd 12.97c 9.00b 1.44abc
Japan 138 110.3g 15.37abc 10.93ab 1.40abc
Japan 139 205.0bcde 13.93abc 10.07ab 1.39abc
Japan 141 142.7fg 15.27abc 11.97ab 1.28ab

Mean 205.1 14.8 10.5 1.4

*Values within columns having the same letters are not significantly different at the 0.05 level as determined by DMRT.
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Table 3. Growth characteristics on number of leaf picked, picking days, number of picking, picking internal, yield per plant in collected

Perilla frutescens.

Accession Total No. of Total picking No. of Picking Yield per
Number leaf picked days picking interval(day) Plant(ea)

China 100 1690 51e 6f 8.50g 12.0f*

China 102 310l 58c of 9.67d 12.0f

China 104 760c 58c ad 7.251 16.0d

China 107 760c 64b &d 8.00i 16.0d

China 108 498h 68a 9c 7.56] 18.0c

China 109 498h 68a 10b 6.80n 20.0b

China 113 319k 64b 12a 5.330 24.0a

China 114 668d 56d 8d 7.00m 16.0d

China 118 296m 44g 58 8.80f 10.0g

China 119 766b 51e 7e 7.29k 14.0e

Japan 133 483i 50f 6f 8.33h 12.0f

Japan 134 965a 50f 5g 10.00c 10.0g

Japan 136 645e 44g 5g 8.80f 10.0g

Japan 137 582g 58c 5g 11.60a 10.0g

Japan 138 291n 271 o6f 9.00e 12.0f

Japan 139 394 43h 4h 10.75b 8.0h

Japan 141 621f 64b ad 8.00i 16.0d

Mean 530.9 54.0 6.9 8.4 13.9

*Values within columns having the same letters are not significantly different at the 0.05 level as determined by DMRT.
FRFOl R ST ABel B, AA 1T W 2 4TS NS v oA bE ASET A97IE
g2 2051 emq] Zloz AR Gl e T o] T Aojxl Zo= yehyit v% 1137452 35= A
1087150] 17.73 o HolA 7h4 71 9 THIE Ao U 7|7o] b A Ao Y, A% 34 gloine 3
B, AA £HE F 15emolde] o Aolg e Aee 1A T 10941FC] 12819 1032 7Y B Ae
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Table 4. Comparison of phenolic compounds in 17 accessions of perilla using HPLC analysis.

Phegé)rl;C.GA PY HO SU PR GE PH CTCH VA CA SY VN PC FE RUMC SA BE NA OC MY RE QU TC NE KA HN TOT
accession
ug g, dry weight
C;Ih(;ga 178 221 454 248 382 00 977 0053410102361 00104 00227 248 00 822 6039 1481 6457 1430178 984 373 1420 668 167.8 2847.0
C.Ihéga 187 688 162 214199 00 8388 00527 179 2925 00 7.1 00220 241 00 661 2295 754 2426 2360146 1114 138 943 606 1626 1957.0
C,Ih(;za 77 00 456 66 00 00 600 00536 168 865 00 05 00231 75 00 469 3544 704 2026 1690 74 887 117 93 319 314 13310
C;Ih(;r;a 271 849 00 426 00 2043 697221 00 227 2448 00 02 00186 103 00 5151019 512 00 1070 83 846 101 03 364 264 12240
C.Ih(;ga 191 245 463 175 00 815 460 00643 88 00 3583 13 00212 204 00 576 1208 606 598 2040189 831 126 00 51.8 1831 15620
C’:Ih(;ga 222 216 454 00388 00 118 00559 00 442 3295155 91247 178 00 1054 1246 582 15 2920150 1081 154 2021 709 284.3 19140
C‘Ih‘li ga 06 834 594 246 413 00 661 00516 00 00 3024 97 00224 93 00 4811019 438 00 1740110 936 160 203 433 1153 13440
C.Ih.li Qa 226 276 494 57186 00 571 00235 301 00 3220 00 00184 103 18 462 593 398 00 190 99 862 102 359 363 1270 12330
C:Ih,li ga 203 547 544 88491 00 653 00 00 00 906 3323 52 00209 203 00 515 1040 431 00 1920 87 793 163 378 46.7 1447 14480
C‘Ih‘li ga 264 496 551 95 00 00 628 00232 00 437 208 00 00190 72 00 443 1054 402 00 1870 74 713 89 00 330 154 10300
J e.}%%n 220 434 486 333511 00 899 00 00 113 420 2547 68 04 318 160 00 645 1634 2454 7907 2980197 977 226 2562 452 2576 29130
Jéll%in 189 612 441 418506 00 966345783 131 00 3587 24 00330 154 00 696 2221 2416 6588 385.0 21.6 104.8 249 1470 803 1145 2919.0
J E}Ig%n 136 787 503 353573 00 965 00898 00 7322632 82 00289 415 00 968 1557 494 08 3210274 1168 126 112.2 81.0 1948 20050
J?g&;ﬂ 231 501 478 163 543 00 851 00503 227 00 295176 00237 96 00 7111887 753 34 1650135 750 199 850 73.5 1728 16440
Jig%n 238 397 497 383 544 00 839 00644 00 00 3519 00 00307 110 00 489 2513 557 00 1870 96 854 199 364 510 1596 16520
Je,:g%n 183 612 596 526 177 00 1179297 649 155 453 137.8 13.0 205 392 503 00 1127 2098 4419 395973.0 296 132.1 17.3 246.3 67.2 267.7 8245.0
JE}IIZE?]” 209 00 448 59408 1092 558 00513 234 002942 38 00261 76 00 253 16251022 00 2070 73 776 155 1547 00 1948 1631.0

GA; Gallic acid, PY; Pyrogallol, HO; Homo

entisic acid, SU; 5-Sulfosalicylic acid, PR; Protocatechuic acid, GE; Gentisic acid, PH; p-

Hydroxybenzoic acid, CT; (+)Catechin, CH; Ch%orogenic acid, VA; Vanillic acid, CA; Caffeic acid, SY; Syringic acid, VN; Vanillin, PC; p-Coumaric
acid, FE; Ferulic acid, RU; Rutin, MC; m-Coumaric acid, SA; Salicylic acid, BE; Benzoic acid, NA; Naringin, OC; o-Coumaric acid, MY;
Myricetin, RE; Resveratrol, QU; Quercetin, TC; t-Cinnamic acid, NE; Naringenin, KA; Kaempferol, HN; Hesperetin, FO; Formononetin, BI;

Biochanin A, TOT; Total compounds.

o
=

Kl el = 350 Y& 133, 134, 136
3AE9] Ao HoF T} (Table 4).

e & FRE v B A3, Gentisic acid
3 1074150] 2043 pg/gs VRO 718 Be Fher
HOIFQA, = 108, D 1419] 2A4150]9] F550lA
AEEA gttt #HF Sl B dHE U dE
2 Syringic acide= 1471504 137.8 1g/g-358.3 11g/ge] 7
HBZA gt 700 EAlste EA Ao AR
o)ok
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p-Coumaric acid®] 7% F= 10941%, L& 139 A5 A
ok S/ BN AFHA @2 AeE YT m-
Coumaric acid®] 4% p-Coumaric acide} VRRWIAZE F=
14AISM T 1.8 /g AR olF F2% EXshs Fog
YERRAL, YA S7el = A HA 2 AoE H
A%t Benzoic acide Wit 71 FHFNN B2 =
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Zo 2 YEIITE Naringin® A& 13974150014 441.9 pg/g
=2 RS HAFIA, 100 wg/g oV ks B2
AE0l Zo g YERIT} o-Coumaric acid®] 7§ #& E7
FHEANN HEHA FUARE, S 100, & 133, &2
134 AlENE 600 ng/g o1 2 S AUe AoR et
Utk Myricetin® O)F-5 S7) $0%A] e S 343}

9Ok

T = THOo
= A0Z Y, 53] dE 139 A% A9 5973.0 1g/g
o2 JAE o] HEHATE Naringenine 74 E 9|
100 1g/g-260 1g/g A=) o] AEFNAL, Hesperetine %
= 104, 107, 119¢] 37k AERF 30 pg/g olake] A=F
= 2102 JUERTH (Table 4).

d= S0 157 9] st 24 B dlE st 24
g Axt, 9714 BlE $9HEQ] caffeic acid-3-O-glucoside,
caffeic acid, apigenin-7-O-glucoside,

5.0
o+

luteolin-7-O-glucoside,

rosmarinic  acid-3-O-glucoside, rosmarinic acid, luteolin,
apigenin, chrysoeriol®] AE® ZOoZ HISIATH (Lee ef
al, 2013). o] £ Ao A F=, 42 1% 2%
o= o T/ dE sivtEel d=% S0 4 T
S e Ae VRl ®Barelth EnkE s 570 Balo
Ae 7K F74 dE 3EEQ caffeic acid-3-O-glucoside,
rosmarinic  acid-3-O-glucoside, rosmarinic acid, luteolin,

sl AS=E Ut (Ha ef al, 2012). 3=

FRAENN AR

apigenins
AEI= oo w 307k E70
75%% ‘AR FUL e AR
of 7| AT 7t B FE S84 7
(Kim et al., 2008).
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