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The Chemical Components of Perilla Leaf(frutescens Britton var. acuta Kudo)
by the Making Process and Sensory Evaluation of Jasosuksu

Kim, Seong—Mi, - Jung, Hyun—Sook + Choi ok—Ja'
Department of Food & Cooking Science Sunhon National University, Chonnam 540-742, Korea

Abstract

The purpose of this study was to analyze the chemical components of Perilla leaf(frutescens Britton
var. acuta Kudo) according to the making process, and to examine Hunter's color value and sensory
evaluation of Jasosuksu by extraction time. Perilla leaves were prepared in three types; fresh leaf, dried
leaf in the shade and roasted leaf after being dried in the shade in order to make Jasosuksu. The
results of the research were as follows: Free sugars(sucrose, glucose, fructose) and organic acids(citric
acid, tartaric acid, malic acid, succinic acid) were present in the fresh leaf, dried leaf and roasted leaf.
15~16 kinds of amino acid including aspartic acid were determined in the fresh leaf, dried leaf and
roasted leaf, and the major free amino acids were serine, aspartic acid, and glutamic acid. The major
total amino acids of the fresh leaf, dried leaf and roasted leaf were glutamic acid, histinine, and glycine.
The major fatty acids of Perilla leaves were palmitic acid, linolenic acid, and linolenic acid. The content
ratio of linolenic acid in fresh leaves was the highest, but that of palmitic acid was lower than that of
dried leaves and roasted leaves. L value, a value, and b value of Perilla leaf were the highest in the
roasted leaves followed by the order of dried leaves and fresh leaves. L value and b value of Jasosuksu
extracted from roasted leaves were higher than Jasosuksu extracted from dried leaves. The preference
of color, flavor, sweetness of Jasosuksu extracted from dried leaves was the highest when extraction
time was 10 min. at 70C, but that of Jasosuksu extracted from roasted leaves was the highest when
extraction time was 15 min. at 70C. The preference of color, flavor, taste of Jasosuksu extracted from
roasted leaves was higher than that of Jasosuksu extracted from dried leaves.

Key Word : chemical component, Perilla frutescens Britton var.acuta Kudo, sensory evaluation, Jasosuksu
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Chu

A2 (Perifla frutescens Britton var. acuta Kudo)
' ZE70) &8 2EAER Folt 30~60m A
zoln A, Ax7), FE ARV TLE EEYLh
YA E @3, F7, Hob Ao el
28 Fe oz AuEH Qe v, dEdMe

RE Agoz FFen k(A F 1995 of
A5 1980; Avuls, olujg 2000). Are AME
Wi ol g7l glow Frl= mit ¢ Yo
2 23, 4& Yo] FEAY HrIEgeln HgatE
e FY7F vk £ 8~9¥%d] FA}AMZ gn
Aoz, 93t 271 59 e 49 vlSEti(o]
2321 1980; ol<d 1999, F3A T 1991). P& 48
9 okgo g ARED £ 1089744 583l A ¥

F2 oRgoz Alggcth 4 4T FA) FAELS
perillaldehyde©]™, nperillaketone, elsholtziaketone,

naginataketone, isoegomaketone %ol FFHo| 9
THEE 1994 o7k 5 1999). AWM AL ¢
3 FAE AL, A7I(FTR), LT/ET), A
(), oldl(Fim), AA(RE), SF(MMm), A%
(%) 59 A84& FHEEA 1991). 53] 9o
cyclodextrin, anthocyans, flavonoid, rosmarinic

RSN

acid, stigmasterol, essential oil F°] 5o Yo
o (Honda & 1986; Okuda 5 1986), ¥&, ZUlg§,
A, Agdx 2 JAEF MAHA8, THEFHA,
HEAZ 2ol § §E7 dsiHAAL 1984;
W7 1975, BBIEE T 1984). Ah A& A9
Zh0AM AP A4S w7 wFo] A vl
A AYUET)E ARstg € ke AEez d
2 ofgstn gloh. AL Yol BF ATFEE ALY
o] 42 tialol MAE JF(EH F 1998), A2
g AAA4E(Ito 1979; Kameoka &, Nishikawa
1976; Koda % 1992), #¥4 A&(elve, A&
2003; A& 5 1991), GCE o| &% 29 A¥
% (H24 2001) T By Ao ¥@ A7}
Zo] o]FojFon, AR ¢ HAA BE U
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299 MESH D B 280338, TFA 1996;
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Yamazaki 5 1992), 34t3} 53} (Tada 5 1996)%}
& ¥ ATFET o)FoFY ALE o|4F
AFo FF AF2E A4 HF FAuy o)zt
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A B1EEA {71 2 3R AR (EAE
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2% AL ALFFEEHK) Aot TEEHE
35 o gskd Syt AF 4 FHYNA AheF
g TEIYD 3L, YLHEA, dAE Ahs
F& =UA A vl ol o9 Ak AL
AR AAHESA 1999). ArgTy Y
< Bo] g oY, ALE o8¢ FEY A9 o
3 AR A7 AY olFolAA gu e A
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Aol Bolzlx, 71544E 2 71% AEY ¢
Z71% g8 $8 EE A FHT Iz
ArEFE 7|SAFLZA B oz A A
284 8ol 7] wid g L Bg9 7tAA
o] ¢ sta & 4 gtk gy B AFoMe AL
&4 AZBH wE AAge UugE, 249,
opp|xAl, @ IS Mg, AhsTY FEA
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ZH9Y 712 A8E AAstnzt &9
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2 Ao AME ABE 20049 89 Xd Ad
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3 2ol Az A} BALAE 25ToA 393
a% A2 F X AA lem FAY FETFo|H
(E71o}, @30 2 50CE100A 587 ¢HE @
g2 TR 7H93 2Aag 10go FoAM 70T=

I Fresh leaves | A sample
{
Drying B sample
(25C for 3days)
{
Roasting C sample
(50T for Smin)
i
Extraction 70T for 5, 10, 15, and 20min.
(Leaves 10g, Water 600mt)
{
Finishing —I

Fig. 1. Making process of Jasosuksu
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& AOACH(A.0.A.C. 1990)9]
wet 243U § $£82 105T dzy, 24y
A& Kjeldah!l, 22 Soxhlet &4, @3

Somogyi ®®, Z3¥E 550C P33y,
f+= Henneberg—Stohmann Mol ¢]dlo
kit

Axge Jngy

Hr PN o
1 ok rle
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AOAC(A.0.A.C. 1990)¢} Wilson F(1981)9] W
Holl whe} BMEAT &, 60 meshZ vhfidh A8
5g= FHT 50mE A& 30T F#&2dA 30
2 zob ekl £ 3000 rpmollA] 3083 AR
(N-103N, Kakusan, Japan)3tgicth 94l£as A4S
A& Aste] 15000 rpmoE 308 AARE
(VS—1500N, Vision, Korea)d tH2 Sepak—-C182
2 AA & 0.45um membrane filter2 73} of N
20ulE HPLCY F9std {3 EAs150H,

9% gEYos At EHZAL Table 13
.

Table 1. The condition of HPLC for analysis of free

sugar

Items Conditions

Instrument Young—in M 910(Young—in Co.,
Korea)

Detector Refractive Index detector

etec (RT 750F, Young—in Co., Korea)

Column Sugar—pak column(6.5mm X 300mm)
(Waters Co., USA)

Column 70T

temperature

Mobile phase Water

Flow rate 0.5 ml/min.

Injection volume 20ul

5 w2l

A4

Ao

we3e Ave FYsA AEE Ao
Palmer & List(1973)¢] el wet £4st3len,
B 212 Table 29} Zt
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Table 2. The conditon of HPLC for analysis of

Table 3. The analytical condtion of amino acid

organic acid analyzer for amino acid
Items Conditions ‘ Items Conditions
Instrument Water M 206(Waters Co., USA) Instrument [S\?{IAM 433 Amino  Acid
. alyzer
Refractive Index detector (Syk);m Co., Germany)
Detector . . '
(R401 Differential Refractormeter, Cation Separation Colomn
Water Co., USA) Column LCAK60/Na 4.6 X 150mm
Rspak KC-811 colourin (8mm X . pH 3.3, pH 4.2, pH 5.3, pH 10.1
Column 30mm) ‘ Buffer solution so dium,citrate ' '
) (Showa Denkf), Tokyo, Japan) Regent flow rate 0.25 ml/min
Mobile phase 0.1% H;POq in H:0 Buffer flow rate 0.45 ml/min
Flow rate 1.0 ml/min

Injection volume 50nl

6. wel ofolictt 2 ofolxM FY

48 opplxal 2 FA opiAt ojuiibe
Ohara & Ariyosh(1979)¢} el we} BAs9c,
frejolu A 60 meshE vl A& 5g& 50m
2 R8s 30C F&ZAA 308 19E ¥
3,000 rpmelA 308z AR ¥ og, 45Y
10mle] sulfosallicylic acid 25mg& A7t 4TolA
4A1ZF B whAE & 15,000 rpmol A, 3087 94
2 g, 454 0.22m mernbraxfle filter2 o
33 NG Table 37 22 ZHAA opuwit 24F
BA7)12 BAgY FAoe Al fejotu At
3 e WHog ARE 50nlZ Y48l FEZ
A 3082 Agsiel dAre & O, A5 10 ol
o} HCI 10mlE A7te F LE&He] 110TelA] 24A)12F
ZieEastat. 7HeEs A7 8l methanol 10ml
€ E%stel 3,000 rpmolA 08T AUER] st
o A5Ae 2 &Y Fol buffer§ Y 2nlE £
3ty 15,000 rpmoE 3087 ARAF ¥ 0.22
im membrain filter® <}ty opn|iAt AFEA7]
2 BM39y, #Ee R EEPeE Al
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Column temperature 50~80TC

Injection volume 1004l
7. Xt 24

F&3 29 ¥ E #std 0.5N NaOH-
methanol2 7H#&31A171 ¥ 14% BF3—methanol 2
g 7tst &F 9777t BEE FR2oA 2R
Z+ 7tgstR, oA n—haptane SmlE 7hg F ThA] 2
22 #5497 st Wzr|E AR ¥ xS
NaCl &9 <4z+g 7hst] &0l EHUE W
heptane® 1mlE #3t Na,SC:2 €FAIZ F Gas
Chromatoghrapy2 #4{3}%tt, EEFEART fatty
acid methyl ester mixture (Sigma Co., USA)E A}
g3 om 2M2AL Table 49 2t

Table 4. Instrument and operation condition of Gas

Chromatoghrapy
Items Conditions
Instrument 6890 Series GC
(Hewlett Packard Co., USA)
Detector Flame ionization detector
Column 15% DEGS on Chromosorb W
Glass column(4mm X 30mm)
Carrier gas N2
Oven temp. 180T
Injection temp. 220C°
Detector temp. 250C
Flow rate 35 ml/min

Injection volume 2.0 p!
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Ax= MAAIC R01S, Japan)E AHEsH) A9
agE ERs9n dEE 93 7 de @7
meshZ vhfdt AndE AR89 28n d
314 T& 9 10g& 747 70CY FHF5 600
I 70C 32FzoA 58 108, 158, 20
%% x}¢ +9 L, a, bgkg 53) W8
T3ttt
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9. AsAAM

Arbe odustn zejotets dstgA 109
ﬁﬂ 2 393, 2l A4l Mol model system}
BE ol&sty dudEE @ F £ AHd Fst

EE g3on, 328 9 R 7 9o F&¢ A

a5 FEAR B2 2Axge 4Z(color), ¥

&k(bitter taste), B

Tr(astringent taste) AAHA AMIZE(overall

preference) & 794 HrHHo2 Hrlaigith @52

Abe AIEE FY% a0 Fobd o 114 2 2

% 3Ald zt7 skl

> m[o
fac)
am o
oL rir

(flavor), TS (sweetness),

wl
ES

B Ao A¥AE SPSS TE RS olsly
Aejste 2As9ch B4 wWyozye WA,

A4 =
EFH 2 Duncand} ©F5HS A 5& A48

.—YL
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1. b

qz

Axge dutAdE BAMAste Table 59 Zoh

A= FB 76.59%, ZHW 16.69%, AW
0.14%, BYF 040% ZAHH 3.72% Z3IE

1.93%7F 48 Ao2 ekt Azage 27|
W ke E7Y(FEA 2004) 0.57~0.70% H|
st dgront, zodwl 2 E7Y 3.67~4.36%
B 49 AT BS AoZ Urh) RAPL EAY
o] YL Zol7t AU dxH AL HH F&
ALQAME FETZOl TaF g BAHEY
gol B oE F/HHUT. AL AH(Z342000)
FE 8.15%, 2T 2.89%, ZAW 8.07%, %3
2.34%7} $rEo] AaaRd Ay z2AH
FFo] 2gtx, 29 FFE Aago] 5~64 o
A Jebs

AN
T
=)

b

10. SAA2
Table 5. The proximate composition of the Perila frufescens Britton var. acuta Kudo leaf {%)
1)
Classification e A B ¢
Moisture 76,590,137 5.57+0.03" 0.0740.05°
Crude protein 16.69%2.22 24.7240.71 28.3412.51
Crude lipid 0.14+0.04° 1.95%0.36° 2.55+0.43°
Reducing sugar 0.40£0.04° 7.8110.04° 8.88+0.06"
Crude fiber 3.72+0.23° 11.75+0.47° 12.21+0.29°
Crude ash 1.93+0.20° 2.2740,00° 2.53%0.00°
"'A : Fresh leaf B : Dried leaf in the shade” C : Roasted leaf

dyalue are meantSD

Ivalues within different superscripts are significant for each groups at p<0.05 by Duncan’'s multiple range test
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2. vl g 3ot 7t Al8olA glucosedE¥ol sucrose, fructose
FFEG & RoE Yewon, AAAQY fd7
Axol o8 S2Y B A 57 Po] Ax  FFL FE AN MR w4 dEidd R
990w, sucrose, glucose, fructose 5 3748 Fo]  EH 200)4ME sucrose”t 29.41mg%, glucoset
EY D, AAge] ST AL Table 63 7 16.68m8%, fructose?} 30.86m%, lactose’t 13.58
th AYoA= sucrose’t 16.67mg%, glucose’t W% FHE A2 Ushdou, AnddAE
171.63ng%, fructose’} 8.85mg% #Hslo} g lactoseZt HEHA Ffn, Arge 24 Bo
197.15mg% 2 UERT) 22§ QJolME sucrosert glucose FFOl M & o2 UERY. Axrs
21.6518%, glucose”t 201.50mg%, fructose’t 51.07 T AZ3] A3t AU Az 9 7& Yo
whE ETVL 27431m%E JEhRD. 7 Qo) & AR FAAM A2A9 fructose FFH|EL
AE  sucrose 33.61mg%, glucose. 235.09mg%, 4-5%NA 31.5%=2 FII8I3L, glucose FFHEL
fructose 123.56me%2 SHFL 302.26mg%2 et 87.0%°1M 60.0%% Hashe §3& B

Table 6. The contents of free sugar in the Penila frutescens Britton var. acuta Kuco leaf

Samples” A B C
Free sugar Content(mg?) Ratio(%)  Content(mg2)  Ratio(%)  Content(mg2)  Ratio(%)
Sucrose 16.67 © 85 21.65 79 3361 85
Glucose 171.63 87.0 201.59 735 235.09 .60.0
Fructose 885 45 51.07 186 12356 315
Total 197.15 100.0 27431 100.0 392.26 100.0

"Refer to the legend in Table 5.

7} 13.62mg%, succinic acid”- 113.86mg% %= ol

3. S7|A &k Aot citric acid?t 7HE A JEgh SRR

‘ A 2004)9) A% malic acid?} 26.57mg%, glutaric

Are] 98 S7Ake] EMAD 549 ko] 2cid7h 9.62me%, succinic acid?t 0.06ug%, citric
A&SN e citric acid, tartaric acid, malic acid, acid7} 5.18ng%, fumaric acid?} 5.00m% B+ =3
succinic acid 5 4719 f7]4to] AT, 2 A o Busgled Aade #7140 2% Aol
= Table 73 2oh ALNAE ciie acidp 7T WHT FAUAME malic acids) Yol w
. = A = )

1749.39mg%, tartaric acid?} 86.24mg%, succinic ou z}_};_fg_gl At A2 oy 7%1.%542]. &
acid7b 94.39m% BH5o) o) citric acidsh g KT HARE WIS JEU succinic acide]
£ Ueith A28 QAT ciric aidh Gov $AY B A&del  we 02 v
A= =) = o 5

2719.89me%, tartaric acid7t 202.40mg%, succinic AT j}‘b%ﬁ' Az %}:’ Aed az@
acid’} 106.3218%2 Y SR citric acid % e 22F AZIE AP 3 tartaric acid ¥
A=A uegd. 7o ‘;,I_O]IHE‘I citric  acid7 ) &2 F7189 oY citric acid, succinic acid9)

5}k -0 - Ex 0
4459.59mg%, tartaric acid?} 531.26mg%, malic acid FFHEL Fashe 53 E e
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Table 7. The contents of organic acid in the Penila frutescens Brition var.acuta Kudo leaf

Samples“i_ A B C
Organic acid Content(mg%) Ratio(%)  Content(mg%)  Ratio(%6) Content(mg%)  Ratio(%)
Cirtric acid 1749.39 90.6 2719.89 89.8 4459.59 87.1
Tartaric acid 86.24 45 202.40 6.7 531.26 10.4
Malic acid - - 1362 0.3
Succinic acid 94.39 49 106.32 35 113.86 2.2
Total 1,930.02 100.0 3,028.61 100.0 5,118.33 100.0

"Refer 1o the legend in Table 5.

4, wejojo it Bt

AiGel  FFE  FElobrxAte  EA4Ad
Table 89} 2919 aspartic acid & 15~16%0] &
HAch A% F8 fFelolu|iAE serine, aspartic
acid, glutamic acidZ2A1 23.45mg%, 20.70mg%, 16.39
mg%e] o2 77 Jehdth Axd 49 F8 F
glopa A+ serine, aspartic acid, alanine 224
33.18me%, 24.99mg%, 17.37mg%9] £0 2 veluir)

oo

T 99 F8 FraolulxAre serine, glutamic
acid, apartic acid24] 51.03mg%, 36.06mg%, 32.99
ng%e] o2 Ykl 299 F8 fefohvx
AHBEA 2004)2 glutamic acid, alanine, serine,
aspartic acidZ 16.8mg%, 11.46mg%, 4.17mg%, 3.48
g% €22 747 FiEHo ERYAAME
glutamic acid®] #Fo] 7MY wA Jehtod, Aa
Yol X serined] TFol 713 w4 Yept),

Table 8. The contents of free amino acid in the Perilla frutescens Britton var. acuta Kudo leaf

Samples” Free amino acid
A B C
Amino acid Content(mg%)  Ratio(%) Content(mg%) Ratio(%) Content(mg2)  Ratio(%)
Asp 20.70 21.6 2499 175 32.99 14.6
Thr 5.77 6.0 7.84 55 14.06 6.2
Ser 23.45 245 33.18 23.2 51.03 225
Glu 16.39 17.1 16.80 11.7 36.06 159
Pro - - - - 474 2.1
Gly 474 5.0 523 37 15.08 6.7
Ala 6.72 7.0 17.37 12.1 21.45 95
Cys 1.52 1.6 191 13 2.84 1.3
Val 2.53 26 4.98 35 8.42 37
Met 0.44 05 1.07 0.7 175 0.8
Iso 0.21 0.2 1.16 0.8 1.39 0.6
Leu 0.39 04 2.20 15 298 1.3
Tyr 1.22 1.3 1.25 0.9 242 1.1
Phe 1.68 1.8 3.72 26 5.87 26
His 8.14 85 13.83 97 15.26 6.7
Lys 0.15 0.2 1.64 1.1 1.78 08
Arg 1.63 1.7 6.03 42 8.13 36
Total 95.68 100.0 143.20 100.0 226.25 100.0
EAAY 2094 4247 59,64
EAA/TAAY 21.9 29.7 26.4

"Refer to the legend in Table 5.
JEAA : essential amino acid
JEAATAA : essential amino acid/total amino acid
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Fohu|Abo] thgh Yot At
ol 29.7%2 7V =8tk AL
gt AJdE A o, T ¢

% valine, methioine, proline9]

Rl
STE

Jdoz Ax 3}5
g ge 371
¥HH aspartic acid, serine, cystine®] @&

28hs %S B30

—

(=13
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ob

5. *4olo| it

]

Axgel FAo=4E £HE ASE Table 9
9} Zom ALPd FHE TA o AR aspartic
acid 9 16F0] A=A A9 Fo P
AR glutamic acid, histinine, glycine® 2 228.37
mg%, 164.19mg%, 146.81mg%9 €22 wA Uehst
o Az dd F& FAHohwAle
glutamic acid, histidine & 9313.751;113%,

leucine,
869.54

me%, 721.03me%e «o2 zb} vepdc, 72 9
9 F8 FAolu|xAL histidine, leucine, glutamic
acidZA 1025.34mg%, 969.08mg%, 909.35mg% 2 &
o2 Zhzh Jebgoh & FAobueAte] FFe A
1,537.90mg%, 23k Y& 5,897.04me%, T 9
7,550.30m% =N T& QoM ol Y &
A vebdeh E2AYAEY 1976)9) AL arginine
7 alaine®] F opv]xAte] 50%01E AAEE F
8 ojuxAtolztn o, ARAHAME glutamic
acid, histidine, glycine, leucine©] F ofu|xAt9]
445%9 FFE Jebllth AF7) F(1998)& A&
A9} 739 glutamic acid, aspartic acid, histidine,
arginine®] F ofuliAilt FF<] 47%EF JEhiga
&3ich. Fofuliitd] digh WrolueAt FFL T

£0] 50.0%2 7} A Jdebdth AAEFE A
Z3l7] Yot AL Az Q) FE Joz AR

o

o
[e]
o

Table 9. The contents of total amino acid in the Perilla frutescens Britton var. acutz Kudo leaf  (mg%)
Samples” Total amino acid
. . A B C

Amino aci Content(mg%) Ratio(%) Content(mg%) Ratio(%) Content(1g%) Ratio(%)
Asp 126.94 8.3 581.69 85 656.95 87
Thr 32.11 C21 197.92 29 207.92 2.8
Ser 79.08 51 338.89 49 34525 46
Glu 228.37 14.8 869.54 126 909.35 12.0
Pro 7450 ' 48 43931 6.4 508.83 6.7
Gly 146.81 95 592.34 86 5¢4.14 7.9
Ala 131.62 8.6 600.89 8.7 613.37 8.1
Cys 17.38 1.1 1856 03 19.34 0.3
Val 36.40 24 201.35 29 22855 30
Met 30.42 2.0 3476 05 22.96 06
Iso 25.89 7 114.39 17 1£2.49 2.0
Leu 145.70 95 933.75 136 969.08 12.8
Tyr 23.20 . 15 103.77 15 129.42 1.7
Phe 71.70 47 437.35 6.4 45051 6.0
His 164.19 107 721.03 105 1025.34 136
Lys 137.70 89 333.87 48 33463 44
Arg 65.89 . 43 359.63 52 362.17 48
Total 1,537.90 100.0 6,879.04 100.0 7,550.30 100.0

EAA? 710.00 3334.05 3773.65
EAA/TAA” 1462 485 50.0

Refer to the legend in Table 5.
2EAA : essential amino acid
SEANTAA : essential amino acid/total amino; acid
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las

HA A

isoleucine,

acid, proline, valine,
gEnjge Fukek 9
serine, glutamic acid, glycine, lysine®] #n]&L
Zaste AFgE By

aspartic
tyrosine ¢

Aage AR §Fe 54 daE Table 10
7} Zor, palmitic acid 9 5%°] #AAHNUT. ¥Y
o] F8 AWARE  palmitic acid, linoleic acid,
linolenic acid@o™ Z47h 30.12%, 35.42%, 20.30%
2 Jeidth. dz3 99 F8 AW palmitic
acid, linoleic acid, linolenic acid2A4 Ztz} 28.61%,
28.52%, 27.24%% Yt F& 49 F8 AW

Ab2 plamitic_ acid, linolenic acid, linoleic acid2A]

7tzt 32.07%, 21.05%, 28.82%% uebdtth izt
¢ 2% linolenic acid? Z42t 56.1% (& 4] 1981),
59.9%(#%7] 1998)etx 8t AP ALz B
ot linolenic acid®l ##Fol @it} A3 H1976)&
E79 9 F8 A4tOZ linolenic acid’t 62.04%,
plamitic acid7} 11.71%, linoleic acid7} 10.00%%
rEol  ddn Elm, AET $(1992)2
linolenic acid?} 62~64%, plamitic acid7} 10~
12%, linoleic acid?} 9~10%2}1 3l A4LELS &
A Bt} linolenic acid #o] o @otch ALr%S4
€ Az 93t BYES dxF g, 7 dez
AZ&= HAAM stearic acid, linolenic acid,
arachidic acid®l #Fu|EL F715151T  linoleic
acid F38]&L 35.42%00 4 21.05%2 #2830tk

Table 10. The contents of fatty acid in the Perilla frutescens Britton var. acuta Kudo leaf (%)
Fatty acid Sample“ A B C

Palmitic acid 30.12 28.61 32,07
Stearic acid 368 4.00 466

Oleic acid 9.11 791 878
Linoleic acid 35.42 2852 21.05
Linolenic acid 20.30 2124 28.82
Arachidic acid 1.37 372 462
Total 100.00 100.00 100.00

"Refer to the legend in Table 5.
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7. M5

ArPe =g £ AFAE Table 117 gt}
L2 AQle] 15542 71 w4 Yelga, & ¢
o] 20.742 7} w4 JEGeH M2 F3t Ao
7b AT age AYo] ~0.472 7 @A JER
1, 7 doME 27008 A A Jegon,
bte T& YoM 886292 714 EA el A
2555 AR HAstd Ade Az o, TR

oz Azxdte HAAA A2ge L, a, bRE F
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bt g, A2 9, A &2 A JdEd
ot Az g3 F& U 10go] 70T FF5 600
ng Yo 70C 2524 58, 108, 158, 20
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Table 11. The Hunter's color value of the Penila frutescens Brittor: var. acuta Kudo leaf

Classification L a b
Samples"
A 15,542,032 0474351 -033+.73
B 28.55+0.20° 2.45:0.00 8.80+0.17°
C 29.74+.0.63 2.70+0.41 8.86+0.14°

"Refer to the legend in Table 5.
2l value are meantSD

SValues within different superscripts are significant for each groups at p<0.05 by Duncan's multiple range test

Table 12. The Hunter's color value kof extracts of the Perilla frutescens Brition var. acuta Kudo leaf

according to the extraction time

Classification L b
a
Sample”
5 ' 73570377 12.87+0.32" 36.28+0.14"
. Extraction | 6557:0.13° 22.21:0.12° 4060:037"
time
(min) 15 62.55:0.60° 26.48+0.13° 44.39+0.00°
20 © 60.23:0.11" 27.99:0.01° 49.47+0.25
5 78.57+0.37° 13.98+0.08° 37.89+0.07°
. Bxtraction 1,  69.50£0.22° 21.72:0.07" 46.44+0.07°
time b
(min) 15 67.79+0.23° 24.42+0.11¢ 46.83+0.10°
20 ' 64.1740.24° 25.95+0.06° 51.38+0.09°

"Refer to the legend in Table 5.
2All value are mean+SD

Svalues within different superscripts are signiﬁcant for each groups at p<0.05 by Duncan’s multiple range test
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Table 13. Sensory evaluation of extracts of the Perilla frutescens Brtton var. acuta Kudo leaf according to
the extraction time

ssification” Taste Overall
;)fell\ Color Flavor Sweet Bitter Astringent Preference
5 4711117  486£107 2291095  429:150  357:151° 400+1.41

5 E"::‘:;m" 10 5206095  543:079  343:079" 500115  400t191®  457:0.98
(miny 15 457151 5.14+1.35 2.710.76" 557¢1.13  4.43t2.44* 4.14:0.69

20 429138 4574127  229+095°  614:069  571:1.11° 4.00£1.53

5  457+162  4.29:111 243:t100°  543:t207  586t1.68° 443079

. E":f::m 10 543:t151  557:1.13  243:t177°  420:206  471:138°  529:095
(mimy 15 5.86:121 5713095  414:079°  400£200  4.20+1.80% 5.43+1.40

20 486:t177 543172  400:053°  357:207  2.86:1.68° 3.86£1.07

"Refer to the legend in Table 5.
2All values are mean+SD.

Svalues within a different superscripts are significant for each groups at p<0.05 by Duncan’s multiple range test.

“Color : 7 good < 1 bad
Sweetness : 7 sweet <> 1 unsweetened
Astringent taste: 7 hard < 1 soft

Iv. 29 R A&

Ahad AZNE F ALPY dWAE, FE
F, opulial, Aukat B Rph&po) FEAZH] o
2 A% U FFAAE AN dde odgd 2.

NALGL T8 76.59%, 29N 16.69%, F
AH 0.14% Z3)E 1.93%2 Jeldth, Az33d)
#AAGol ALGY FEDFL  sucrose, glucose,
fructose 5 3709 Fol BAUHUT, glucosed &
Fol 7 E%on, {714k citric acid, tartaric
acid, malic acid, succinic acid 5 470¢] H7]4}o]|
AT citric acid Fo| %7“ 1222355 4= P =
ol gHd FElorleite A, Az o, F&
ol B FolA] aspartic acid 9} 15~16Fo] FRI=AY
I, F8 freopulxike

serine, aspartic acid,

33

Flavor : 7 good < 1 bad
Bitter taste : 7 strong < 1 weak
Overall preference : 7 good < 1 bad
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