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Nutritional and Sensory of Green Leafy Vegetables Cultivated from Medicinal Plant Seed
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Abstract

Ten green leafy vegetables were cultivated from medicinal plant seed. Their nutritional content, taste, appearance and texture
were evaluated. Moisture content was 91.23+£0.00% in Saururus chinensis (Sc), 90.39+0.05% in Perilla fiutescens (Pa) and
66.78+0.05% in Agastache rugosa (Ar). The fat content was 8.89% in Salvia plebeia (Sp) and 0.13% in Peucedanum japoni-
cum (Pj). The protein content was 11.1+0.00% in Ar and 0.54+0.03% in Pj. Total sugar content was 20.06+0.03% in Geum
Jjaponicum (Gj), 12.73+£0.03% in Coixlacry majobi (Cm) and 1.04+0.03% in Atractylodes japonica (Aj). Medicinal leafy vege-
tables had higher glucose, sucrose and fructose, but lower maltose. Ascorbic acid content was 33.67+1.40 mg% in Sc, 27.91+
2.91 mg% in Pa and 15.68+1.09 mg% in At. Chlorophyll content was higher in Perilla fiutescens var. acuta Kudo than other
leafy vegetables. The evaluation also showed that Cm, Pa and Aj tasted sweeter and had low acidity.
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A, HIES, /ﬂ/ﬂ_&, A7AA, Z2Ehvle], ALl Ascorbic
acid® =743t 23}, a7 203.6 mg/100 go- 2 717 =3k,
A =X712]7} 32.1 mg/100 g& 2 71 Sokrha Hausisic
(Kim ez al 2007). o|AH &g F7] AU L7 AQuf =
ol Al 1 glgelle Bt eyt A Apste oF
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£ AEd| A3 Al 8= WEHGj, Geum japonicum Thunb.),
Bl Z(Aj, Atractylodes japonica Koidzumi), 21¥-3(Pj, Peuceda-
num japonicum Thunberg), TN Sm, Salvia miltiorrhiza Bung),
vl 28K Ar, Agastache rugosa), 7W0IF (At, Aster tataricus L.),
vl F2+271(Sp, Salvia plebeia R. BR.), 4+¥) Z(Sc, Saururus

[l =)

chinensis Baill.), &5%(Cm, Coix lacryma-jobi Linne var.

mayuen Stapf) 2 A2} Z27|(Pa, Perilla fiutescens var. acu-
fa Kudo) & 105% 520F% FAA5718tel00 4
2009'd 59 259 FF3ste] 60243t A A EAHE AL
3kt o] E ZEL 609 Al T AFe R 2t A4

2 AF =] Agrska, 4T Yol BaAstas Zt
< Aol ARt

Aolzll o] AUt B A0AC W ulEt 2335kt
57 Aet7td Axoe =z 105T

Z 7¥sted 90T &7 W7t
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Al

B2 ARg-slct —&% ¥ =72 phenol-H,SO4(Sohn et
al 2002) el =3 A3 tHSohn et al 2002). 5% phenol

1 mL9} H,SO, 5 mLE 7?6& T2 480 nmol|A] H] 417 2319
o, glucoseE ©|-&3t] FTA= A & ALk
2l $H-& HPLC(Young-Lin Associates)S AH8-3}] Table
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17 22 B4 27102 24319, glucose, fructose, sucrose
‘; maltose 5 Sigma-aldrichol| A T3le] =43+ 3

Mol tidste] Akt thy=1871.9x+1679.2, R*=0.9941,
y:2100.7x+1299.6, R=0.9901, y=1909.5x+1598.6, R*=0.9565,
y=1707.7x + 4204.6, R*= 0.9895). Z}& EA& 33] wtE =
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4. Ascorbic acid

AlF 10 goll & 200 mLZ 1A17F Bt &
74_2_ ko3 71-01— %;_521_3]_@1;]. }\]Ef-‘_ mg/mL° %;
0.2 ¢m membrane filter® J¥}3+ & Table
= HPLC(Young-Lin Associates)E ©]-&3}] v‘i’——.
2418 L(+)-Ascorbic acid(Shinyo pure chemicals Co., LTD.,
Japan)®| EFA|FO R ALGSIGITE FEFAE HETEETL
0, 25, 50, 75, 100 mgmL=E =5 3|Msle] TFH TS
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A& 3 gl 85% acetone 100 mLE- 7}31ed 4] T 3,000 rppm
of| A 537t YA eIkl A& ZAtel THA] 85% acetones
o] FEshs IS 33] W AA] & AFFARE 2ot 500 mL

Table 1. Operating conditions of HPLC for analysis free
sugar of medicinal leafy vegetables

Items Conditions
Detecter RI 750 F Refractive Index Detecter
Column /z-BondapakTM C18 10#m

(3.9x300 mm, Ireland)

Moble phase Acetonitrile : water (75 : 25, v/v)
Flow rate 1.0 mL/min
Injector volume 10xL
Column temp. 35T

Table 2. Operating conditions of HPLC for analysis as-
corbic acid of medicinal leafy vegetables

Items Conditions
Column ODS-5 Develosil
Acetonitrile : 0.5% phospholic acid
Moble ph
oble phase . "\ ater=60 : 40 (vv)
Detection UV 245 nm
Flow rate 0.8 mL/min
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248 SAS(Statistical Analysis System) SA| Z 2 13
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Table 3. Proximate composition of medicinal leafy vege-
tables (%)

Moisture Crude fat Crude ash Crude protein

Gj"  80.32+0.01" 1.98+0.03°  2.77£0.01*  9.54x0.00°
Aj  84.14+0.017 6.49+0.04°  1.53£0.00°  6.610.02
Pj  81.89+0.058 1.1+0.04" 0.33£0.02"  0.54+0.03'
Sm  87.20+0.06° 2.77+0.03%  021x0.02'  6.23+0.01%
Ar  66.78£0.05  1.87+0.068  0.01£0.01  11.120.00
At 85.50+0.05° 2.26+0.05°  2.13%0.03° 7.8+0.04°
Sp  80.15£0.00' 8.89+0.03*  1.24+0.02° 8.03+0.02¢
Sc  91.230.00 0.13£0.00  2.26+0.04° 1.62+0.02'
Cm  90.35£0.05° 3.37£0.02°  0.95£0.012  11.03%0.00°
Pa  90.39+0.05° 0.92£0.00'  1.75+0.00° 5.54+0.00"

Y Gj: Geum japonicum Thunb., Aj: Atractylodes japonica Koid-
zumi., Pj: Peucedanum japonicum Thunberg., Sm: Salvia mi-
Iltiorrhiza Bung., Ar: Agastache rugosa., At: Aster tataricus L.,
Sp: Salvia plebeia R. BR., Sc: Saururus chinensis BAILL.,
Cm: Coix lacryma-jobi Linne var. ma-yuen Stapf., Pa: Perilla
frutescens var. acuta Kudo.

Each value is meantS.D., Different alphabets in each values show

statistically difference at @=0.05 by Duncan's multiple range test.

0.03%= 7P skon, &5 > WE > ujdxt=r] > 7jn)
B> W% > O AR - A ol glE], 25
F A 2 > 7Em] 3 > At 27] > WS > kAt 2T] > &
T > 2P > Ttk > w2 gfol ¢l o, WETE 2.77+0.01%
Z =7 4= ATk Rao et al(1989)2 B. juncea] AR JHE-
A Ay, Aol 1.27%, WA 2.83% 183 3E
1.0%% B33} 3 Wills et al(1984)-2 mustard cabbage, spi-
nach, white cabbage, water crass®] &S 90.8~95.5%,
WA 1.1~2.9%, AW 0.2~0.4% 12]a1 3] 0.7~1.9%
2 Hyste], Fdajie Faddere] Tk, dida 7
T koA & A} Blsgt o8 Yeht d 4t
2gHAM e -3 A2 YEFTHRao er al 1989, Wills
et al 1984).

Hl
<l

o =
Table 49} ok FHEFS W 20.06£0.03%, &
W= 1.0440.03%= A Lvjt 2 X}OI
7} = ﬂ_i Vet feld 24 3% 23 glucose, fruc-
tose, sucrose, maltose”} S = =], FFo] 7FF =3kd Hl
2ol f8g shake glucose 3.9+0.00%, fructose 3.65+0.00%,
sucrose 3.87+0.00% %! maltose 2.79+0.00%S3t} Cho et al(1993)
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Table 4. Total sugar and free sugar contents of medicinal leafy vegetables

ul
=

=< - 7gst Fobrlol fkifhE s

M

(unit : %)

Glucose Fructose Sucrose Maltose Total suger
Gj" 3.9+0.00° 3.65+0.00° 3.87+0.00° 2.7940.00° 20.06:0.03°
Aj 2.1120.00° 2.06+0.00° 2.1120.00° 0.8320.00° 1.04+0.03
Pj 2.8+0.00° 2.68+0.00° 2.7940.00° 1.5940.00° 11.91£0.03¢
Sm 2.23+0.00° 2.17+0.00" 2.23+0.00° 0.97+0.00° 8.54+0.02"
Ar 1.79+0.00¢ 1.77+0.00¢ 1.8+0.00¢ 0.48+0.008 5.37+0.00¢
At 1.97+0.00° 1.94%0.00° 1.97+0.00" 0.68+0.00° 1.44+0.02"
Sp 1.7+0.00' 1.7+0.00' 1.71£0.00' 0.38+0.00' 10.78+0.02°
Sc 2.6+0.00° 2.5+0.00° 2.59+0.00° 1.37+0.00° 1.1840.04'
Cm 1.640.00 1.65+0.00/ 1.6520.00 0.3240.00' 12.75+0.03°
Pa 1.720.00" 1.72+0.00" 1.730.00" 0.4120.00" 12.04+0.02¢

Y Gj: Geum japonicum Thunb., Aj: Atractylodes japonica Koidzumi., Pj: Peucedanum japonicum Thunberg., Sm: Salvia miltiorrhiza
Bung., Ar: Agastache rugosa., At: Aster tataricus L., Sp: Salvia plebeia R. BR., Sc: Saururus chinensis BAILL., Cm: Coix lacryma-jobi
Linne var. ma-yuen Stapf., Pa: Perilla frutescens var. acuta Kudo.

Each value is meantS.D., Different alphabets in each values show statistically difference at @=0.05 by Duncan's multiple range test.

e B 39 2 feY B 249 A% TEo)
Fogow vepdm, I ofF vulshtia B u o)

THCho et al 1993). 3HA Wills et al(1984)% mustard cabbage
= T3 3pgdo] vt él?_i AEETa Bk vt 9l
thWills e al 1984). A 4e] 7S oI AFApe] AT 2
Zhel vl B go] FRe wpek el 2 Aol e
Aoz Huslith o] AdAiae il vt felde] g
of 2 Aol7t UElst=t), o] o] 2 Aol W zlol&
AAstar ik 5o] Aol &&= 9l il o] uhat
T84 wrshEe] o] dEbital w3 QlvK(Vahouny
& Kritchevsky 1986). B AT A7}, 105 4|1 25
9 e g RS A o] 2AGE ol e} 2 EA 9
atole ozt Aytd Aoz FHHT]

3. Ascorbic Acid

1059] F82E TAZFE ANuE U A 29| ascorbic
=73t AF}= Table 59F 2T} Ascorbic acid
3teko] 9538] okl A A% 33.67+1.40 mg% 3L,
71 2 A e 7iRFH 15.68+1.09 mg% = VFERY A4
7t ascorbic acid el & 2o]7} e Ao 2 YETE Cho
et al(1993)2 t}eFak 2} 42 ascorbic acid S =% 3 2
3}, E4E5E 47.4 mg%, W 46 mg% 12]al AL 146 mg% =
H 313 v} 2T Cho et al 1993). Ejoh et al(2007)< 7}Uﬂi

oA &vlEE FEY A4} 5B ascorbic acid T

X3 A, V. amygdalina 166 mg/100 g, V. calvoana var.
bitter 178.5 mg/100 g, V. colorata 197.5 mg/100 g 1|3l V.

acid ?‘sl—ak__

calvoana var. non bitter 137.5 mg/100 g 2 X 115}%3 tHEjoh

Table 5. Ascorbic acid and chlorophyll contents of medi-
cinal leafy vegetables

Vitamin C Chlorophyll (%)
(mg%)” a b Total
Gj" 29.44+1.67°  7.77£0.00°  3.29+0.02°  11.06£0.01°
Aj  2221£036° 224000 2.0240.018  4.22+0.02
Pj  16.92+1.34"  2.69+0.0' 1.8240.00"  4.51+0.01
Sm  20.63t121°  5.06+0.01°  2.95:0.04°  8.01+0.02°
Ar  17.54+0.28% 3.554£0.00°  3.03+0.00° 6.59+0.03"
At 15.68£1.09'  532+0.00°  2.93+0.02° 8.2520.00°
Sp  17.25+1.11"  11.61+0.01°  5.28+0.00°  16.88+0.01°
Sc  33.67+1.40°  4.02+0.01°  2.29+0.03 6.31+0.03¢
Cm  18.73x1.50°  2.91+0.00"  1.68+0.00' 4.59£0.00"
Pa  2791+291° 153120.03"  7.14+0.01°  22.44+0.02°

Y Gj: Geum japonicum Thunb., Aj: Atractylodes japonica Koid-
zumi., Pj: Peucedanum japonicum Thunberg., Sm: Salvia mi-
ltiorrhiza Bung., Ar: Agastache rugosa., At: Aster tataricus L.,
Sp: Salvia plebeia R. BR., Sc: Saururus chinensis BAILL., Cm:
Coix lacryma-jobi Linne var. ma-yuen Stapf., Pa: Perilla fru-
tescens var. acuta Kudo.

Each value is mean+S.D., Different alphabets in each values show

statistically difference at @=0.05 by Duncan's multiple range test.

? mg/100 g - solid content.
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et al 2007). T3 Singh er al(2001)& 2] 85= F29l A%,
&8 2 9] ascorbic acid TS =73
42.4 mg/100 g, spinach 36.8 mg/100 g% i, benegal gram
110.4 mg/100 g, amaranth 107.7 mg/100 g, coriander 98.1
mg/100 g, mint 23.8 mg/100 g ~12] L carrot 4.9 mg/ 100 g
2 H3dl] At GEFHT} 5B Fol| A ascorbic acid @&
o] Y53 =rhal 3 th(Singh et al 2001). Y& o83

A+ ascorbic acidE F5-9] gfrate] e ot ;ng}
S Fola ¢S dlsl, ~EH A i =S o
:}D}(Simon JA 1992, Anitra & Balz 1992). Ascorbic acid”}
T Aare 9], BEvlE, 719, dRIE Fo8 deiA
AL, AE J%Olljr 13, AE vE Sl skEe §

o] A1 UTHKim et al 2007). 21 EA]2] ascorbic acid
e AAam AiE = Bt TAL w A
acid7} ¥l & A= L-galactono-1,4- lactone®l| ] ascorbic
acid® Z1¥+=]=H, o]u] L-galactono- 7 -lactone dehydrogenase
LSt E A7t HolstEt, olu] thek AuiEE @4l A
HE8-3le] ascorbic acid o] & JgS 7|Xtim o}
(Davey et al 2000). 53] 2] EA| A ascorbic acid 2 A
HiE = 5k Fee] I E ke ofsl®
StcH(Foyer et al 1991, Logan et al 1996).

A3} cauliflower

mR

J

¥ ascorbic

4. 2224

1029 e AAxjro] F2EY S Table 59 2
o AL 22 e bRy a7 =90 aF A
aapz71e] F F22d ?;5} 2 22.44340.015%, SF224% a
E 15.306£0.027%, 2 2Z b 7.137+0.011%E 7Hd =%
3, 71 ohgo] uidatzr], WA ok AEAe] S22
< Fo A AEo R Aoy grlet o aeja Az
2 FE FE v 87 850 tHLee e al 2010).
& 222 ol 0.3178% (Park
et al 2004), Al EX ZF FE2ZE 0.947%(Schwartz et al 1990),
nue] & 223 0.612%(Kim et al 1994)Q1 Ao 2 Ho}
C_}_ljﬂﬁx_oﬂg %}% giim o 6]—0 =1 0104\:} lr_/\]—ﬂp_ xg

S A 454 g B el B A denz

4 Aol TS FE= RE 2L B A5 &
do] e Aol A2 Zo] gl ARG % F s
o] Atk 2L AE ke 2L FFUAHE o7 7K 24
of we} fEaedTge] than, 59] Adavlge] AR 95

e Oﬂ ofste] FAded

4 97t 275

Table 6. Sensory evaluation of medicinal leafy vegetables

: Overall
Sweet- Bitter-  Sour- Fla- Tex-
Color prefe-
ness ness ness vor ture
rence

G" 33 17 1.7 43 23 33 3.3
Aj 3.0 2.0 1.3 1.7 2.0 2.0 1.7
Pj 1.7 2.3 1.7 2.0 1.7 23 23
Sm 23 2.1 1.9 23 23 23 2.6
Ar 17 3.0 2.0 3.0 1.0 2.0 2.0
At 2.8 1.3 1.3 33 3.0 2.0 2.9
Sp 32 L5 2.0 2.0 2.4 23 2.8
Sc 23 1.7 1.0 4.0 1.0 2.0 2.0
Cm 40 1.0 1.0 2.5 2.0 3.7 3.8
Pa 34 1.9 1.9 2.6 35 2.9 3.6

Y Gj: Geum japonicum Thunb., Aj: Atractylodes japonica Koid-
zumi., Pj: Peucedanum japonicum Thunberg., Sm: Salvia mi-
ltiorrhiza Bung., Ar: Agastache rugosa., At. Aster tataricus L.,
Sp: Salvia plebeia R. BR., Sc: Saururus chinensis BAILL., Cm:
Coix lacryma-jobi Linne var. ma-yuen Stapf., Pa: Perilla fru-
tescens var. acuta Kudo.

? Very good : 5, good : 4, normal : 3, bad : 2, very bad : 1

=7 Sl H0a, @rte] e &ntat Alnto] wgk
o} 20 At &7 1.0, W 1.7, AARA27] 192 B
UeRstth e 743, ANE 40, 7HVIH 3302 71
= Jebsth WA 71sEs &7l 38R
A Ve, Akaabz7] 3.6 2 W 334 ol @
Bt} ol wars ARl VEeE A ST =
A2 AR o 2 vielet], ols AdA s o] 'l
FEA7] W]l AR gl Ao R Hol, 224to] Hnk
A 715 me 9= R Ao AlREn; o A7 o8-
EEAT o] EH AW FAE o] &ste] An AEE < A
a9 et An FAaR AAA 715 E F3 9
Ao gt 54, AnAtzr], i S0l B A3
AF s 71 Adtsitta F7k Ak
ZAtel2

2 A7ATE FEUEH oMtk ol AUe st
qx

B ATE FENERVE HAANLE AL

at7] #iste]
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10&94 o]:_g_/x] = .Q

o] oJokgleld g =
A}, AW Z 91.23£0.00%, A4}
HZd 66.78+0.05%%3 v gk HH 0L1}7\7] 8.89%

% 0.13% ek ZDPHA‘ ek w23 11.140.00%, 2]
0. 54i0.03%25\1, 9 e W 20.06+0.03%, &5
2.73+0.03% 2 #=o] 1.04+0.03%% YERSTE 2 ¢
A Ay} P BU ] AEL glucose, sucrose 2 fruc-
tose= =7 YERAAI WY, maltose 3HE-2 Xt} Ascorbic acid
ek BA A3} Ab % 33.67+1.40 mg¥%, AHRAET] 27.91+
291 mg%AaL, NPF = 15.68+1.09 mg%itt 229 3t
ge vhe geAlad vms) AaAzsdA weih B
HAL Ak, W £, AeAET] D WA B

thito] =82 Aty 2ute vl vehg,

=1 e A \__}\1_.

a7l AlH
2

o

Oﬁi KO o Wi

3|
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