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Abstract

The biochemical components of Namcheondlggae, Miryangdikkae 25, Boradlggae and Ipdikkae 1
were measured. The samples were extracted with hot water, 60% acetone or 80% ethanol for
screening physiological activity. The crude protein content (4.36%) was found in the Miryangdlkkae 25
and calcium content (497.5 mg%) was found in the Namcheondlggae among the tested 4 perilla
leaves. Fructose was 30.86 mg% in the Namcheondiggae and free amino acids at all perilla leaves was

. detected seventeen. In Boradlggae, glutamic acid and alanine were 25.37 and 11.91 mg%. Totally
nine non-volatile organic acids were also detected and the contents of malic acid and glutaric acid were -
28.34 and 14.57 mg% in Boradlggae. The Miryangdlkkae 25 had the highest vitamin C amount which
was 113.24 mg%. Angioteiisin converting enzyme (ACE) inhibition activity of 60% acetone extract of
Miryangdlkkae 25 was 39.20% when added as addition of 200 ppm level and xanthine oxidase
inhibition activity of 80% ethanol extract of Boradlggae was 46.71%. Electron donating activity of 60%
acetone extract from Namcheondlggae was the strongest inhibition activity as 98.19% when 200 ppm
level of the sample extracts were added. ‘

Key Words : perilla leaves, biochemical analysis, angiotensin converting enzyme{ACE), tyrosinase,
xanthine oxidase, electron donating abiiity
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E7MQ9 UutE EAHL2 AQACHB| F3o
T8 g 15C AYAzRy, =sl¥ FFE 550
C AR &Y, ART AEE 125% HS04%
125% NaOHEZ #3A17]l o& 4% € FAA A
AT, ZAM ke Soxhlety ¥ ok §sk
€ Keldahdo 2 FAE APy Age Hig
Zol| ALAFE F3i B F §FS YA

st 3, W—M NEE 550CNM 1247+ 53}
9 (HCL:H0=1:4, v/v) 10mLZ Aoy 100mL
daggsdd FHTE A - 045um
membrane fitter(Waters, Miliford, USA)ZE < #31 o
A 10mLE AHstd TFEZF FEACP:
Inductively coupled plasma Spectrometry, Jobin-Yvon,
JY 38 Plus, France) & £4 331t ojd 2HZAL
nebulizer pressure; 35 bar for Meinhard type C
aerosol flow rate: 03L/min, auxilary gas: 03L/min
for multi element analysis of aqueous, cooling gas:
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methanol(Merck, Darmstadt, Germany)$& 7}3}o]
0.45um membrane filter @ Sep-pak plus Cig
cartridge(Waters, Milford, USA)ol S3AIA A4}
FEA 24L& AAF S high performance liquid
chromatography (HPLC) 2 43tk oj"] HPLC
9] BAZAL column: p-bondapack Cig 39X
300mm, detector: 254nm, mobile phase: methanol,
flow rate; 10mL/min, inkction volume: ZULE 2™
Shimadzu LC-10 system AHE-3l95th
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buffer. flow rate: buffer 0.35mL/min, ninhydrin
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<Table 1> Proximate composition of perilla leaves
Umt(%)

Moisture 85.10 85.66
Ash 1.93 2.09 191
Crude fiber 2.87 279 2.89
Crude fat 0.70 0.57 0.63
Crude proteiny ~ 4.08 436 3.67
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<Table 2> Mineral component of perilla leaves

Unit(mg%)

80.2

4535

5633

3405.3 1400.8
144 46.1
1127 128.1
70.7 69.9
2114 261.6
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F52 YER Co % 9A] (Table 3ojM 1

<Table 3> Ascorbic acid component of perilla leaves
Umt(mg%)

© v o] UFEA 2637 & %%—oll LI
11324mg% =2 "¢ =& ASE Jeiyt 4YE
g 71202 @ $4% A3 Choi 593} Hong 5
99 AFHT; ZHzZ} 977, 02mgHRE B AR
ZAE 13, Choi $2)0] B3 vlelql o] 3ol
Ae g4 Aol 62mg%] Rl vi&] < Slmg%
AT B Aoz Uehgth o= /Y] £ B
FEA) B 439 Aoldl 3 ?JB* 2}017} %
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ENAY F8 obvhdt FH+= (Table H 7
o] ok 17F0] AEHYLH, o] F FQ ARL

<Tab|e 4> Free amino acid contents in perilla leaves
Unit(mg%)

:csi‘;m ° 348 222 410 | 360
Threonine | 2.6 147 227 1.86
Serine 417 293 402 297 -
Scli‘:lmc 1680 | 2378 | 2537 | 2306
Proline 073 0.60 0.70 0,68
Glycine 242 1.09 1.60 356
Alaine | 1146 | 1106 | 1191 | 1070
Valine 142 147 193 187
Cystine 217 278 144 254
“Methionine|  0.08 0.03 042 0.07
Isoleucine 1.44 0.93 123 123
Leucine 129 0.98 122 115
Tyrosine | 140 0.74 117 119
i:::la' 094 0.68 0.76 1.06
Lysine 155 0.79 110 13
Hisidine | 0.16 012 015 | 016
Agnine | 073 | 037 050 056
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<Table 5> Free sugar contents in perilla leaves
Unit(mg%)

Lactose 13.58 12.26 1227 1049
Glucose | 16.68 14.66 17.48 15.81
Fructose | 30.86 28.64 2891 30.60

Arabinose - - - 9.82
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EMLA FHEH Ues vFTA FNS
{Table 6)% 7] 97kx7 HEHYOH, lactic acid
o AL 4EF EFOAM HEEA Yt malic
acid, glutaric acid, citric acid 2 fumaric acid®] 4A]
E FEgo] Jepgtod, HgaA §r)xte] ek
AAHoZ ULGEN 2537 6284mg% e o= =

SN0 HEEN X MelZNSE 2N 9

<Table 6> Non-volatile organic acid contents in perilla

leaves Unit{mg%)
75 |Boradiggae| Ipdkkae 1

Lacicacid| - T :
Oxalic acid 1.06 1.03 1.08 1.23
Malonic 063
acid 0.34 046 .6 044
Fumaric
acid 5.00 6.97 3.79 3.82
Levulinic 2.57 2
acid 181 3.54 5 61
Succinic
acid 0.06 0.09 0.07 0.06
Glutaric
acid 9.62 15.21 14.57 1.39
Malic acid 26.57 25.58 28.34 2594
Citvic acid 5.18 7.39 7.06 2.30
Pyroglutamiq
acid 1.24 2.57 1.39 0.93

Zl HlﬁH T2 o2 YEgY. Kim $30¢] |3
of W}EW oxalic acid7} 2ol F vigAstA Z3
Cha 3}4"]‘4 B4 & BasAY, o
A4 oz Ao FA e ALE HIGRS
W, E7199) oxalic acid &3Fo] 137.97meg%<ld uk
) B AT7AME 103-123meg%E ¢ ¥ 3
UERR ulg- dold A%E HATH

7. FEES T2

EMYo 2 RE AP IS 3] A5k
I, 60% acetone B 80% ethand 52 F&40S
EANZ &S 43 23 (Table DollA B v}
o} o] 4FE BT 60% acetoned]H 7HE é%»bﬁ
80% ethandl ¥ @4 SO0 77k Uehon EE
EEE RSz gE 59 HE & g_

<Table 7> The yield of extracts from perilla leaves by
hot water, 60% acetone and 80% ethanol
Unit(mg%)

Hot water 040 043 061 - 0.65

60% acetone| 190 2.96 3.05 228
80% ethanol 1.64 1.54 2.78 154
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1) Angiotensin converting enzyme(ACE) # 3l
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T8¢ 27| & o)A renin-angiotensin system-
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renindl] 2]3}ef AA)E decapeptide?! angiotensin 1
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2) Tyrosinase A& &=}

tyrosinase™ tyrosine® 22H 3 4-dihydroxyphenyl
alanine(DOPA)3 DOPA-quinoneZ AX HEHo

AEg0 BE A

2 Z2449 melanin A4 o] FAEE AL
A o FAF 53 A Z2WET 1R
g2l Ah EAS FHA A= %J.J°] H71x
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A tyrosinase AAE AT}, 11:177}7‘] ADE
o %28 tyrosinase A3 ZE aloesin, hinokitol
2 quercetin5-o] ¥EA 121, hinokitoh> °]7| 3
AEZA T o] 257 ¢t} ®3F Funayama =35)
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gyrophorate 2 H-E} tyrosinase A8j7} ¥ty ¥
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ia}——ﬂlm A5 FEENM 24%E M =
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3) Xanthine oxidase A&l &7}
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TME v AR AsAE Z-gr) Hatano F39)
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g AMIS Bt olgd 84S AAde
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<Fig. 1> Inhibition effect of hot water extracts from perilla leaves on angiotensin converting enzyme, tyrosinase, xanthine

oxidase and electron donating ability.

Each sample was tested at the concentration of 200ppm.
Values represent mean+S.D. of 5 replications.

P-values was determined by F-test.

.

A : angiotensin converting enzyme, B : tyrosinase C : xanthine oxidase, D : electron donating ability

[ }: Namcheondlggae @ : Miryangdlkkae 25

M : Boradiggae

E : Ipdikkae 1
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<Fig. 2> Inhibition effect of 60% acetone extracts from perilia leaves on angiotensin converting enzyme, tyrosinase
xanthine oxidase and electron donating ability.
“Each sample was tested at the concentration of 200ppm.
Values represent mean+8.D. of 5 replications.
P-values was determined by F-test. .
A : angiotensin converting enzyme, B : tyrosinase  C: xanthine oxidase, D : electron donating ability
(1: Namcheondiggae : Miryangdikkae 25 MR : Boradlggae 5 : Ipdikkae 1

~Inhibition rate(%)

Samples

<Fig. 3> Inhibition effect of 80% ethanol extracts from perilla leaves on angiotensin converting enzyme, tyrosinase,
xanthine oxidase and electron donating ability.
Each sample was tested at the concentration of 200ppm.
Values represent mean + S.D. of 5 replications.
P-values was determined by F-test.. .
A : angiotensin converting enzyme, B :tyrosinase  C: xanthine oxidase, D : electron donating ability
[1: Namcheondiggae P : Miryangdlkkae 25 W : Boradlggae 8 : Ipdlkkae 1



Aolg FHAGT HLE v ok
FAHTH £ SAUL o188 1754 L8
2 AZHE Aol A= volct

V. & <

=2 ST (Perilla frutescens var. pponica Hara)
Y S, I% 253, B R YE) 13 T 4EFe
- B4} 4%, 60% acetone X 80% ethandlZ
& FEI ST 24K 2 2
Aure] #eFL 348%, 070%2 Y57 13, Zuy
o F&L 436%F UESA 255, Cadl FFL
4975mg% 2 FREN7L 71 2kt HPLCE o
&3t fEFe £ 23 5579 2 sucose,
lactose, glucose, fructose R arabinose?} ZEHYT,
fructose #Fo] 086mg%hE FHEMN MY R
o, 7YY fEoluAte £FHE 4EF BT
17709 frE] opvliite] AEHUTh WFEA 255
A& glutamic acid, alanine®] #ako] zhzt 2537,
N9mg%E T2 5 Brh feiobvlnts) P
o] Btk HIFEA frlate] AS 4FFNA 97
o BT F71%e] AEHNLH, RIS NN
malic acid 2834mg%, glutaric acid 152lmg% <O 2
Vet vled co @3S YREA 25357}
11324mg% 2 7V3 Xt ACES] Asjd4g 5
A A YFEN 2557} 60% acetone FSE
200ppmoi A 39.20%, xanthine oxidase= R }IE7) )
80%. ethand F2& 200ppmolA 27 4671% %
DPPHOl 9@ i3t &= GAEAS 60%
acetone 32 E 200ppmol A 9819% 9 7§ AL
& Jehi e

LRt

1) Lee]I, Han ED, Lee ST, Park HW. Study on the
evaluation of oil quality and the differences of fatty
acid composition between varieties in perilla(perilla
ﬁutéscem Britton var. japonica Hara). Korean J Breed
18: 228-233, 1986.

2) Park JH, Yang CB. Studies on the removal of
phytate from korean perilla(perilla ocimoides, L.)

i

NGO HZ2AM S MENSH BN 103

protein. Korean ] Food Sci Technol 22: 343-349,
1990.

3) Heath HB, MBE, Pharm B. Flavor Technology. The
AVI publishing Co. Inc. Westprot 269-367, 1978.

4) Choi YH, Han JS. Vitamin C and mineral contents
in perilla leaves by leaf age and storage conditions.
Korean ] Soc Food cookery Sic 17: 583-588, 2001.

5) Hong YP, Kim SY, Choi WY. Postharvest changes
in quality and biochemical components of perilla
leaves. Korean ] Food Sci Technol 18: 255-258, 1986.

6) Guenther E. Essential oils, 2nd ed. Robert, E.
Krieger Publishing Co. 3, 1974.

7) Lim SU, Seo YH, Lee YG, Baek NI. Isolation of
volatile allelochemicals from leaves of perilla
frutescens and artemisia asiatica. ] Korean Soc Agric
Chem Biotechnol 37: 115-123, 1994,

8) Mercurio KC, Rehm PA. Effect of fiber type and
level on mineral excretion transit time and intestinal
history. J Food Sci 46: 1462-1463, 1981.

9) Ishikura N. Anthocyanins and flavones in leaves
and seeds of perilla plant. Agric Biol Chem 45: 1855,
1981.

10) Tamura H, Fujiwara M, Sugisawa H. Production of
Phenyl-propanoids from cultured callus tissue of
the leaves of Akachirimen-shiso(perilla sp.). Agric
Biol Chem 53: 1971, 1989.

11) Kim KH, Chang MW, Park KY, Rhee SH, Rhew TH,
Sunwoo YI. Antitumor activity of phytol identified
from perilla leaf and its augmentative effect on
cellular immune response. Korean ] Nutrition 26:
379-389, 1993.

12) Tateba H, Morita K, Kameda W, Tada M.
Photochemical reaction of perollaldehyde under

" various conditions. Biosci Biotechnol Biochem 56:
614,1992.

13) Choung MG, Kwon YC, Kwak, YH. Test of
components related to quality in perilla leaves( ] .
Test of purple pigment in perilla leaves). RDA ]
Agri Sci 40: 127-132, 1998.

14) Sakai T, Hirose Y. Bull Chem Soc Japan 42: 3615,
1969.

15) Schuitz TH, Flath RA, Mon TR., Enggling SB,



104 BEETFEEES Vol.19, No.1(2004)

Teranishi, R. Isolation of volatile components from

a model system. J Agric Food Chem 25: 446-449,

1977.

16) Park KY, Lee KI, Rhee SH. Inhibitory effect of
green-yellow vegetables on the mutagenicity in
Salmonella assay system and on the growth of AZ-
521 human gastric cancer cells. ] Korean Soc Food
Nutr 21: 149153, 1992. _

17) Lee Ki, Rhee SH, Kim JO, Chung HY, Park KY.
Antimutagenic and antioxidative effects of perilla
leaf extracts. J Korean Soc Food Nutr 22: 175-180,
1993.

18) AOAC. The Official Methods of Analysis 14th ed.
The Association of official Analysis Chemists.
Washington D.C. 1984.

19) National research council, mineral tolerance of
domestic animals. National Academ); of Sciences.
Washington D.C. 1980.

20) Sood SP, Sartori LE, Wittmer DP, Haney WG. High
pressure liquid chromatographic determination of
ascorbic acid in selected foods and multivitamin
products. Anal Chem 48: 796, 1976.

21) Terashita T, Kitamoto Y, Matsumoto T, Hosoi N,
Ichikawa Y, Kono, M. Nitrogen metabolism in
Favolus arcularius. Changes in composition of free
and protein amino acids during development of the
mycelium and fruiting bodies. Transaction of the
Mycological Society of Japan 25: 187-198, 1984.

22) Im MH, Choi JD, Chung HC, Lee SH, Lee CW, Choi
C, Choi KS. Improvement of Meju preparation
method for the production of Korean traditional
Kanjang. Korean ] Food Sci Technol 30: 608-614,
1998.

23) Ha JH, Hawer WD, Park YK, Nam Y], Analysis of
non-volatile organic acid with capillary gas
chromatography. J of korean society analytical
science 1: 131-135, 1988.

24) Cushman DW, Ondetti MA. Inhibitors of
angiotensin converting enzyme for treatment of
hypertension. Biochem Pharmacology 29: 1871-
1877,1980.

25) Yagi A, Kanbara T, Morinobu, N. The effect of

tyrosinase inhibition for aloea. Planta Medica 3981:
517-519, 1986. _ .

26) Stirpe F, Corte ED. The regulation of rat liver
xanthine oxidase. J. Biol Chem 244: 3855-3863, 1969.

27) Blois MS. Antioxidant determination by the use of
stable free radical. Nature 26: 1198-1199, 1958.

28) Duncan DB. Multiple range and multiple F test.
Biometrics 11: 1, 1955. -

29) Choi YW. Development of labor saving and
environment friendly cultivation method for the
production of high quality perilla leaf in Miryang
area. the ministry of agriculture and forestry. The
final research paper 322-339, 2002. ‘

30) Recommended dietary allowances for Koreans, 7th
Revision. The Korean nutrition society 2000.

31) Kim ES, Im KJ. A study on oxalic acid and calcium
content in korean foods. K J Nutrition 10: 104-110,

1977

32) Hattori MN, Ishigami T, Hara Y. Effect of tea
polyphenols on glucan synthesis by
glucosyltransferas from streptococcus mutans. Chem
Pharm Bull 38: 717-720, 1990.

33) Son JH, Choung MG, Choi HJ, Jang UB, Son GMi,
Byun MW, Choi C. Physiological effect of korean
black soybean pigment. Korean J Food Sci Technol
33: 764-768, 2001.

34) Choi HJ, Jang UB, An BJ, Choi C. Identification of
biologically active compounds from Panax ginseng
C. A. Meyer. Korean ] Food Sci Technol 34: 493497,
2002. -

35) Funayama M, Kimura S. Studies on cosmetic
ingredients from crude drugs(1) inhibition of
tyrosinase activity by crude drugs. Shoyakugaku
Zasshi 43: 142-147, 1989.

36) Park YH, Chang SK. Screening of inhibitory effect
of edible mushrooms on tyrosinase and isolation of
active component. ] Fd Hyg Safety 12: 195-199, 1997.

37) Jcines PH. Iodinine as an antihypertensive agent.
Ibid 3: 679,1973. :

38) Storch J, Feber E. Detergent-amplified
chemiluminescence of lucigenin for determination

of superoxide anion production by NADPH



oxidase and xanthine oxidase. Anal Biochem 169:
. 262,1988.

39) Hatano T, Yasuhara T, Yoshihara R, Okuda T.
Inhibitory effects of galloylated flavonoids on
xanthine oxidase. Planta Med 57: 83, 1991.

40) Choi JH, Oh SK. Studies on the anti-aging action of
korean ginseng. Korean J Food Sci Technol 17: 506-
515,1985.

41) Kim MJ, Byun MW, Jang MS. Physiological and

antibacterial activity of bamboo(Sasa coreana Nakai)

leaves. ] Korean Soc Food Nutr 25: 135-142, 1996.
42) Kim HK, Kim YE, Do JR, Lee YC, Lee BY.

44)

un

MOl ME2A A MAUSNSX EA 105

Antioxidative activity and physiological activity of
some korean medicinal plants. Korean ] Food Sd
Technol 27: 80-85, 1995.

Choi HJ, Han HS, Park JH, Son JH, Bae JH, Seung
TS, Choi C. Antioxidantive, phospholipase A2
inhibiting, and anticancer effect of polyphenol rich
fraction from Panax ginseng C. A. Meyer. ] Korean
Soc Agric Chem Biotechnol 46: 251-256, 2003.

Kang YH, Park YK, Oh SR, Moon KD. Studies on
the physiological functionality of pine needle and
mugwort extracts. Korean ] Food Sci Technol 27:
978-984, 1995.



