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The Effect of Enviromental Factors on the Content of
Perilla Aldehyde in the Leaves of Spice Perilla Species

Kisaburo Havasu1 and Satoru YAMAZzAKI
Laboratory of Crop Science and Plant Breeding, Faculty of Agriculture

Abstract : In the previous report, it has been clarified that the percentage of oil yield are
estimated from the content of perilla aldehyde (C. P. A.) measured by means of gaschromatography
(HAYASHI, 1973). In this present paper, the effect of dairly and seasonal air temperature,
developmental stage and fertilizer elements on the C. P. A. were investigated. The results are
as follows; (1) The C. P. A. increases gradually between early morning and 2:00 p. m. , however
decreases after that. The factor which influence the dairy deviation of the C. P. A. is water
content in leaves. Therefore it is considered that these dairy deviation of the C. P. A. can not
be neglected in actual selection of plant with high content of perilla aldehyde. (2) The air
temperature Thas close relation as its external factor controlling the C. P. A. The C. P. A.
increases under the high temperature condition between July and August and has no relation as
the ear development. Since the C. P. A. in young stages in spring closely related as in stage of
full growth in hot summer, it is considered that the C. P. A. is able to preliminary select in
young stage and this preliminary selection is effective for decreasing labour and time during
cultivation of nursary and field. (3) Application of much amount of nitrogenous and phosphatic
fertilizer are decrease the C. P. A. Therefore the C. P. A. is measured as low contents in fertile
soil which is suitable for growth.
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Table 1. Materials -

Line nos. Flovg:{éng Shoot yield Qi%‘%i)eld (P?g;);ent of
G 12 Medium Low Low Low
P 20  Early Medium Medium Medium
P 26 Late Medium  High Medium
P 3l Early Medium Medium Medium
P 35 Early High High Low
P 36 Late High ' High High

*) Content of perilla aldehyde in leaves )

2. REHE Pe AADALILS LUBHMELOBEICH, BRICHIEL, —BETHEL xR,
BT 70X50 cm FARR CREM UTco JERGHOEBERET 2003, 1/5000 T—v7 7 %
oty MBI E Ui RIAR ORES L UHAMMAIE Table 2. 1CRT & 5D THBo

Table 2. Culture solution in experimental plots of sand culture

Plots . N ' P20s5 K20
I + + +
I - ‘ +- +
mH + + -
I\ + - +
v + - -
Vi - + -
i - - T+
VI - - -

*) + indicate that N, P»Os and K:0O are contained 23.0, 13.0 and 17.2 mg
respectively in | I culture solution. ‘
- #%) . — indicate that N, P:0s and K:0 are contained only one-fourth weight
_ of above mentioned. _ _
#k%) The solution of I —VI plots also contain CaO 20. 5 mg, MgO 22.1 mg and
Fes03 5 mg respectively in addition to above mentioned element.
3. Pe SROREAZ HWHY LEYELTHEM, EABLUREIADATBRLTE .
SMEORIE | LERR L, €ORMBEROTILERRLLY (¥ L, BEEOBEDY,
ARHEBICEB), 0.02B AV TFVT 2=~AT2F—t (i BPA) OT & b Vil ERTROH
SEERNA, SRMELME LT, Table 3. WKWRTHERHBTHRI 07 77 el ¥E, Pe B
U iBPA OE—7EE Hy BLU H; 2EHL, ToRKL>T Pe aft Cr (%) %5
L1zo } '
Cp=1, 000-v-(Hye/Hy) [ K-w

7os U, v MiBEEE (ml), w; £EER (mg), K; ﬁﬁﬂ:{%& (i BPA 88X U Pe @(ﬂzm&
ORI X o'Cffzf) Lo fE YD
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. . Table 3. Specification of gaschromatography

Coloumn : Stainless steel, 2.m, ¢ 3 mm, PEG 6,000, Chromosob W, 60—80 mesh,
" Oven temperature : 120 C, Injection temperature : 200 C ]
Carrier gas: Nz 55 ml/min. | 1.6 kg/cm?, Feul gas: Hz 20 ml/min., 0.6 kg/cm?

Attenuation: 50 X [.
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TR THRA U 7co RIERRE I BEOTHMETRT E Fig. 1. DEBVTH 2,
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KEREHERUBEL L2, COBA UBOREMEEBHSOREME DERIB 0.2 KEEL, C
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Fig. 1 The weight of sample leaf blades, the
absolute quantity and the content of perilla
aldehyde in sample leaf blades. Sample leaf
blades are six blades punched by leaf punch
(12 mm in diameter).
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Fig. 2 Correlation between content of water
and perilla aldehyde in sample leaf blades.
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UBERICDOT Pe @B AIE Lk, BRIEREREELTRISLZTBEL, Pe &RE DM
MERERT Lo TOREI Fig. 2. KRTEBDTH B,

ARICL 3L, kAafts Pe 2ROMICIADHEELHE (r=—0.45%) BRHSh, HEMH
WEBERHEEDOH 2 LN 5, b5, Fig. 1. KEWTHHRO Pe 4ROMMIIIEEH S D
FEARERIC L BHERKDPENOBPLC LI AEEROHMPIK LB3EDTH T, Pe DikE DI
Mtk 2bDTRILNWEEDLNS, U “27 WTHABT S X O IKEIRIE Pe OAERE{EEYT 5 &
EZohaCEhs, HE Pe BRWMULTHWAEBbLNEH, R—EBANTREERIEEMLEL
WETEOBFRETHH Do LD -T, BULORFORKRICINT, BHOFEICLS Ppe &R
BABREDONEBRE AL S CERBBIBIRNVETZ 5. COMMEELTE, (1) BEORK
Bzl A LTEE, WEMERETS, (2 SRIECHT 2 Pe &lts LTIIHT 3, QIESH
OHMAMETND O Pe WIITHIRT 3, BEOHEMNEZL LN, LHL, (1) KO0 TRBEELL
BE, 2 KO0 TREHEE, (B KO2VWTREQE IR LS, ThENMK, RiEd50IZH
FEFPEERE > TREBCENTRIN, CNSRE4BZOFMUERBZLICANSES & DER
TE,

0. HBRELTIE Pe SIB IUMMIEMIERICT 2 5% P20, 26, 31, 3/SBIUIDE
NENI6MET DEHR LT, RN & O REN T TRIFNIC Pe SREME Lo ENOOHE
i Fig. 3. WRTEBDTH B, : '
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Fig. 3 Seasonal variation of the content of perilia aldehyde. Arrows stand for
line nos. and flowering date.
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FTRE. TOT LI Pe SEICHT 2HMEOEELHRALIER S OHEIREHICIFTEL
bOLEBET B, COLINWBAOKTBEOEHNKIFIC Pe SLMNRKAELZERE, BREILL
ST 2FD L AICHELTESBENDAD. THbhD, T01BFEHOHIE R3kwic
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AT, BEITRERREBERETL, &
HINBEOZE N RMEEERT S C & SEELFE
E1EB 3. £D2IBHEMKDBVIIMEKD Pe D
HERNIBEICEKRE 557129, Pe G
BET 25®iki2 7T Ah i~ 8 A icsEfig <&
Thbo 7ov L, Fig. 4. 3WEH (19744F 6
AUEBE) D Pe SE&BEW (8 ALIB) D Pe
SEEOHEERLIZODTH 558, WHRII
B THERIEOHE (r=0.79*) B&}HSh

50T, YEINIT Pe &R OMEMIITHIRIC K

STFHRIELTHL T ER, BAESTVICE
BOWHDHDICENTEH S do

3. BEKE EBRRIETN -7 B1%E
BTIRGI2ERAW, 19745 B14RiIC 1 8k4 K

Gk - loigs) 75
%
0.12 b
— i T
010 b= 7=0-8 ® ®e o
o, ©
® ®
0.08 =
= 09
2 0.06 p~ ®
Ed
-
0.4 @ ® PY
0.02 - ®
'. i 1 ! ] | I
0.2 04 06 08 10 12%
August 11

Fig. 4 Correlation between content of perilla
aldehyde on Aug. 11 and June 11.
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Fig. 5 Plant weight in the different plots of
sand culture. I, II,---VI stand for plot nos.
in Table 2. -
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Fig. 6 The content of perilla aldehyde in the
different plots of sand culture. 1, I, -+ VI
stand for plot nos. in Table 2. '
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FOBBTH-T, —BEOEALBRIE T3, ILKEFDMOMEEEELL Pe SRICKITT
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Table 4. Content of perilla aldehyde in the sand culture plots.

Exp. plot First exp. Second exp.
1 0.374 . 0. 265
I 0. 466 0.-373
it 0. 425 0. 304
v 0. 484 } 0. 208
v 0. 439 0. 323
VI 0. 507 . ‘ 0.253
il 0.597 0. 357
I 0. 479 0. 426

Table 5.  Analysis of variance

; Sum of Degree of .
Factors squares freedom Variance F
‘(First experiment) ,
Replication 6.77 2 2.39 —
Treatment 289.19 7 41. 31 5. 73%*
N 159. 66 1 159. 66 22. 15%*
P 46.20 1 46. 20 6. 41%
K 2.73 1 2.73 —
NP 1.28 1 1.28 —
NK 16. 80 1 16. 80 2.33
PK 61.00 1 61.00 8. 46°%*
NPK 1. 52 1 1.52 —
Error 100. 93 14 7.21
Total 396. 89 23
(Second experiment)
Replication 9. 49 4 Y RKY -
Treatment 138. 38 7 o 5. 574k
N 30. 53 1 30.53 8. 59**
P 26. 88 1 26. 88 1.57*
K - 0.73 1 0.73 —
NP . 12,15 I 12.15 3.42
NK 14.10 1 14.10 3.97
PK 27.30 1 27. 30 7. 69%%
NPK 26. 69 1 26. 69 7.52% '
Error 99. 46 28 ©3.585 , =
Total 2417. 33 39 :

Table 4. KB LWL RIRTIIE | ERICH S AT Pe SHEMNEV, ThiT “2” TTRHR
NEKRBOETIKXE2bDTHS, LHrLIEERTOMEMII L —FKL, Table 5. k5L, &
b ICAERICRED THOERENED o4, COFRBRERBIUCHBROTHRICLICEE
RUTV B, LEdoT, AHKFEBL5L 2ER0HBELMCIEATET LR, Pe fl%
BEFIEBCLICN DB, COTERFRICBOTERICIER LI TH > T, BHICEE LIRS
BRADERT BLENHBCLERTSDLBEET 2, 145, Table 5. L5 LHREMEDOK
B ATERTAEESRD ONED, B IERTIE Pe etz 3¢, FLERTINKC
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