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Abstract

Ramie (Boehmeria nivea M.) has been used for fiber materials in Korea traditionally, but in recent years, the concern
with ramie leaves for the food industry such as tteok (a kind of Korean rice cake) industry has been increasing, so a study
for eatable ramie is required for the expansion of ramie consumption. Moreover, the ramie varieties for the food industry
are not established, so the natural species are cultivated in general; therefore, it is very important to select the ramie varieties
for the food industry such as rice cakes, tea, beverage and so on. This study was undertaken to compare the physiochemical
properties among 9 ramie lines selected in the Yeonggwang-gun Agricultural Technology Center to select the eatable ramie
varieties for the food industry. The contents of the protein among 9 ramie lines was 6.21~7.56% and had the highest content
in the YG55. The folic acid (folate) and vitamin C content had varying differences among the 9 lines; the content of folate
showed 771.52~1,978.84 1g%, that of vitamin C showed 149.42~275.34 mg%. The ACE inhibitory activity appeared to
be the highest in YG88 (21.5%) among the 9 ramie varieties tested.
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o A FFoA F2 AQEiE L loer, AEFo= 4 Table 1. Ramie lines selected in Yeonggwang-gun Agri-
o= oly] 93t =2 Aus|] Qulrt F 2o ZAIY Lol cultural Technology Center
Zgg wrows AgEAl] tie el FFT ok . g
JARR=P% 3 AL O n|TEF AlA o] AlQwA] & Ramie Collection region a Status of
A GHA tigh At ol vl ge Ao, AG A & line el Size Color material”
= 5t AYse] A Pobd BTl A AdE A5 - -
N N _ uan-gun, 1g
o) = o)L A} Al 3T
"’] XHHHE_' o]‘—ﬂ AR O%I—O]U:L = OE}\] 'tﬁ%oﬂ EH?__].— 8-:17_5- YG33 Jeollabuk-do Large green LC
3 o TSl 2 = FHA A
Eg oh A6 ey, YRS A E B 4 v Seocheonan, Dak
L HAAL T2 A Fof 9o, A A8 ZA 9AE Chungcheongnam-do ree green
= AR yoap  Seocheongun, o Light LC
B AT GUEA7ISNEN S45T gk Aen Chungcheongnam-do ~ ©  groen
A = 3l o|3}EtA EAT AE|sHA] 3 =2
| OBl dhet olstshy BAT AR N AFE oo e sewdo smal P R
B =AY Ag EF 4L AT VxR RE gt green
sl vaes Do Lt
(Taiwan) green
XM= 2 Hpey YG71 Seobang-jong Medium  Green oC
YG75 Natural cr9551ng Large Green LC
_ (Backpi)
1. dled= Gok Dark
okseong-gun, ar]
BAYS AehdE YRS Agma YGRS smal 0L IR
E300e 99 S48 At 959 BAE AF(YG, Yeongewang-gun,  Very
YG39, YG40, YGSS, YG65, YGT1, YGT5, YG88, YG90)o]| T YOO e olianam-do lrge  O® BL

sto] BAISS 9 15Ul At £4 AIR= ARSI
™, 99 HAE AT 0959 A £3F FolA EF
4, A A=, &5, o 52 LSt 13} AddE 9%
A SO tH(Table 1). WHGEI} F714E 248 A=Ee
A ARE ARESIeH, HIERI C, Q4 248 AlRe 2
WS AFH F 52 1x5to] 80 mesh2 EH3 AR A

80
22 -70C A REsHAA BA8 APH=2 ARSI

i

1) sk g 2I|yE
Uit GUFEES AOACH(AOAC 1984)0] Eatof 4
ShT &, SRS 105C A 7RO R 249 Soxhlet

extraction method2, Z3|& FFL 550C 3sPHo R A3}
Qom, ZeA FFE Dumast(Stewart 5 1964)S T3
A4 B X 7] (Vario Max C/N, Elementar Co., Germany)2 24
THL BH T OND A 6258 Boko] 2eu Fao
2 /ISR HEHE B Ao SegT B
71882 A& 0.5 gofl A4t 8.0 mLo} HFAAE 2.0 mLE F
shstel hegol N 44 eIt 50 mLE Hgste] oi7h
(Whatman filterpaper No. 6) 3 ICPZ2 EA]3} % tHTable 2).

2) HIEHEI C
Hlebyl Ci= Phillips 5(2010)9] el mreh 24 sheick
=, A& 1.0 gol =81 5% meta-phosphoric acid 50 mL

1) LC(Locally Collected Materal), LR(Landrace), BL(Breeding Line),
OC(Obsolete Cultivar).

Table 2. Operating condition of ICP for analysis of

minerals
Item Condition
Instrument ICP-OES (Varian, Nederland).
Plasma flow 15.0 L/min
Auxiliary flow 1.5 L/min
Nebulizer flow 0.7 L/min

Wavelength (nm) Ca: 319.93, Fe: 238.20, K: 766.49, Mg: 279.08

£ Y3 homogenizerZ2 1827F 2% & LA E (3,000 rpm,
10 miny3}o] AFSOE HalslT, ThA pelleto] &S
gol sEZF 229 229 ¥ AYEstel A5AL ¢
3 100 mLZ A-83}31, 0.2 um syringe filter2 o] -5} ¢
high performance liquid chromatography(HPLC)Z £-43}%th
(Table 3).

3) HikFolate)

Devries 5(2005)¢] #4o] e} trienzyme S&%o] o
A 2A4E AABIEY &, AZEetaao] 24 A& oF
1.0 g=} 0.1 M phosphate buffer(pH 7.8, 1% ascorbic acid) 2
2242 247k Flale] 10TOA 1587 A2 7 yzhe)
Aot AFg A vl2 A 23t protease N (2 mg/mL) 1.0 mLE
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Table 3. Operating condition of HPLC for analysis of
ascorbic acid content

Synergi 4 ym hydro-RP 80 A, 250x4.6 mm,

Column Phenomenex Co.
Detector UV 245 nm
Mobile phase 0.05% formic acid
Flow rate 0.7 mL/min
Injection volumn 10 L
Column temp. 40C

7¥ske] 37T oA 3AZF ¥HEA]7] 22, 100 Co|A] 557 G2
ko] proteaseS =843 A Zlth T &30 a-amylase
|20 mgmL) 1.0 mLE ¥, 37CoflA 247k ¥h3-2 218
3} 5 conjugase 2-M(5 mg/mL) 4.0 mLE 78t 1647k 7H4=
EafistAth aante-S FAA7]7] f8l 100ToAA 5&7t
X H5la, FE2HO pHE 4.52 A% 5§ 100 mLZ A&
st A AIRE ARESIITE FE=2) Gak A2 L casei
(spp. rhamnosus, ATCC 7469)5 o]-&3t nu|AZ5+24 o
o3 A A|5FATHChae S 2013).

1) DAY FEAIZ HZX
52 Az 59 B 10 go] 54 100 mLE 92

gt QY
60T, 4A17F IR &3t & o] 7] (Whatman filterpaper No.

Al FAst 248 F& AEE ANESHA
I, ACE A8 S48 Aee 524 =AY 22 10
goll 80% oghE 200 mLE H7Fste] 2ol A 12417 mwt
Z£5)31, oJ1}X|(Whatman filterpaper No. 4)2 &J31}gt o}l
= 4 5712 555t 8ME AAT tF F2d=x
7](LP10, Iishin Lab Co.)2 T4 AZXste 1HES AL, 5
2 Ax% 1P E ARE -70TCo|A BstaA ARgstEe
™, 0.1 M sodium borate(pH 8.3) &ZFgMof| 2.0% == I
FES &3lst] ACE A& 548 AERE AHESHAT

2) ettst &N

H4 FEA|F 2] DPPH(1,1-diphenyl-2-picrylhydrazyl, Sigma-
Aldrich, St. Louis. MO. USA) 2ttjZt A4 %2 Blois MS(1958)
o] WS Wigsto] SAsHA &, E4FE AlE 100 pLoj|
1.5x10"* M DPPH €0 100 uLE 75} ehalof| Al 3087F =5
At &, 517 nmo| A FFEE Sk A7 737 2+
o Hlwste] BAS S

3) ACE Mslis

of

%, A 9 ACE A8 &4 231

TEA Angiotensin I-converting enzyme(ACE) A3l &
Cushman 5(1971)8] & U3 WRstel stk
, 0.1 M sodium borate(pH 8.3) £Mof ZA12 80% ot
& FAUXRES 2.0%wh) T2 THT A& 50 pLoj
ACE €9 150 puL(2.8 unit)?} 0.1 M sodium borate &-Z-8-H
(pH 8.3) 100 ULE 7}3t 3 37 Cof|A] 1057} preincubation A
Atk 9719l 712 <] Hip-His-Leu 84 50 uLE 7}t 37°C
of| A 3087+ ¥H-EAIX1 ¥ 1.0 N HCI 250 uLE 7}shof ®Eg
<& AAAHTE THA] ethyl acetate 1.0 mLE 7}5ko] 3027t
vortexing@t Th 158 F<F H4E2(3,000xg) g & A3
0.8 mLE F3}ct o] AEH-L speed vac concentrator(EYELA
Co., Japan)& o|83}te] &A3] AXA|Z] F sodium borate ¢+
&Y 1.0 mLE 7Fsto] &3AIA 228 nmof|A| FFE=E S
Hsto] ACE ASBHL ANt

flo oo

AN ox

ACE A&&4(%) = {1 -(S-S.B/C-B)}*x100

s A= A7 FYE
SB: N27H 2 718§ WY 5=

C AR B FRE WA FBE

B: AR FF4 H7h W ACE ¥ A7 FP=

4. SHEHN

op

R project for statistical computing)2 &-83}45 2, Z+ A|=7¢
9] §-9JA2 ANOVAE A A%t &, Duncan’s multiple range
st 7 A|Re] B Aolol et A% BHE o4 5%
o4 ALABHsAck

2AQ AE FFO= AEs] fste] Addd 9% &
4 A o 94 ol g A mAAY dvdE

= Table 49} 7}, SH31ERL 86.51~88.20%
Atol o] g B, Tl FHeFe YG559F YGS8ol A Zt
7+ 7.56%, 7.25%% 7} =2 dERe Hol HhA, YG332
6.21%=E 9AE T 7P R FFE yHetlidlen, =A%
RS YG399F YGT7500| A ZHzE 0.48%, 0.46%2 8] A =9F
3, BelE S YG330 A 3.58%2 fojFoz =8 3
FS Ve e, YG0T} YG65o| M= ZH2F 2.77%, 2.59%
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Table 4. Proximate composition of ramie leaves of the 9 ramie lines (%)
Ramie line! Composition
Moisture Carbohydrate Crude lipid Crude protein Crude ash
YG33 86.51£0.16%% 3.58+0.11° 0.25+0.02° 6.2120.26° 3.45+0.028
YG39 88.20+0.22° 0.88+0.16° 0.48+0.00° 6.69+0.35% 3.75£0.07°
YG40 87.46£0.56™ 1.01+0.25¢ 0.4120.01° 6.730.41% 4.39+0.04°
YG55 87.02:£0.19% 0.85+0.10° 0.26+0.02° 7.56+0.16" 4.3240.02°
YG65 86.96+0.32% 2.59+0.12b° 0.19+0.01¢ 6.510.12° 3.75+0.03°
YG71 87.3140.22° 1.93+0.12° 0.24+0.01° 6.46+0.22°% 4.07+0.01¢
YG75 88.08:£0.26™ 0.98+0.13¢ 0.46+0.02* 6.910.20™ 3.58+0.05"
YG88 87.40+0.32% 0.88+0.15¢ 0.26:0.02° 7.25+0.24° 4.2040.03°
YG90 87.43+0.72% 2.77+0.22° 0.25+0.02° 6.29+0.15% 3.26+0.01"

D Ramie lines selected in Yeonggwang-gun Agricultural Technology Center.
? Means with different superscripts (*") in the same column are significantly different at p<0.05 by Duncan’s multiple range test.

2 H| A e TS Uetdio] Al 1t AR Zol7t o
oth 27tEZE AZHEERDA 2017)0] 2 ZAIY(A
W) Sl T 4.40%2 B9(6.28%) H k= Tl
ol R, SAU@E46%), £(3.40%)7} AlF2](3.1%)2} H]
Wt o o] w2 AER HiEoe] glov 2 4
Toll AHEE 978 AT A BA S T e 6.21~
7.56%% e, R E kR 22 S B, ol
2o dd IR 2 S TRl e ¢
4 A, G o] AAFHOR w2 o]lfE AR
AH A717F 98 S0 2 S Fu7|o AFHE gEo R o
AZtt 37 FF B3 F7IRE AFAHER A= BAY
2 271%=, B21(2.10%), ER(1.85%), £4(0.95%), AlFA]
(1.0%)9] 83T o0, 2 Ao AHEH 9719 Al
9] IEL2326439%E Hud A& FFEOE I Fof

)

57] Jugagel gol sk e & 4 Utk

ANAE BH(Table 94 23)29] ol ol 7714

7 B 4 AT, BB A2 24 @
AT Gl AR 77} F7kst 9)
ool YEHS 7 HEE LMol AT 7 Fo]

1 296 mg%, EQ 243 mg%, £ 109 mg%,
W, A A WS 895
mgh2 ZEAF] Wl B2 FAEE HilE glow,

=3 2 Agol A4E 9AF LAY T A Aol

Table 5. Contents of minerals in the 9 ramie lines (mg%)
Ramie Mineral composition

variety Ca Fe K Mn Na P Zn
YG33  788.85:2.90%" 9304042  370.25+13.51°  95.60+1.83°  8.85+0.07d°  14.05021°  66.90+2.12°  0.90+0.14
YG39  903.15£15.49°  8.65+0.63™° 336.95t16.86™  85.45+021¢  14.55£0.63°  20.53:1.01°  77.45£3.46"  1.400.00°
YG40  975.65:0.50°  7.50+£0.42%  342.70+15.98™ 100.45£0.35"  9.23+0.51d°  1827+0.78"  72.23+1.62°  1.35+0.21™
YG55  1,099.30£0.85  6.65:1.20°  350.60+2.12°  103.45:0.64"  1630£0.36"  16.30+0.87°  78.20£1.13°  1.47+0.06°
YG65  857.75£11.67° 10.65+0.64°  332.70£4.10®  97.45+1.34b° 11.25+0.21°  13.93+046°  69.80+£1.27%  1.30+0.00°
YG71 980.85+£72.76"  9.45+2.05°  261.10£8.77°  93.65+3.04°  15.150.49°  16.05:0.07°"  66.25+2.47°  1.70+0.00"
YG75  872.604891°  7.60+0.14°  260.30+0.42°  101.85£1.63°  10.50£0.36°  18.70+127°  72.75+2.05°  1.35£021™
YG88  997.40+34.93°  7.00£0.14°  333.90+14.28™  87.95£3.18"  9.60£0.61°  14.73x0.50d° 68.80+1.27*  1.30£0.10™
YGOO  712.95+1223°  840+2.28%  322.7542.05°  77.15£0.92°  8.63x029°  1420+0.00°  81.15£021°  1.33x0.06°

a~e

Y Means with different superscripts (

) in the same column are significantly different at p<0.05 by Duncan’s multiple range test.
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712.95~1,099.30 mg% & =2 IFL Ho] Z/RE A 24
23] RuE JEFFET 6709 ATl Zedrel =
A e, £4 59 A8RA] AFo] Ze THEeEAY
A 8-S 7T 5 lem, 9AIE FollAl YG55 AlF
o] ZH¢: FHeFo] 1,099.30 mg%E Mg &9k, 712.95 mg%s
AL Q= YGOO7HA] Zrg dhegoll QlolAl 97)e] BA| A
24 o= Aol 7h Witth(Table 5). ZHg o £
RAIZE AE ZF AelE UEtdidl=tl, Y633, YGS5olA] 22}
370.25 mg%, 350.60 mg%2 th2 FFof H|3 & ZEF
F2 TRt e, ol F7RE AEEAERDA
2017) BAJAEE) ZF TF 96 mghEtt AAH = =
2 FFE TR ASS ¥ AU HELS Y6659
A 10.65mg%2 7P =91, uhay|4s 3RS YGSS, YGT5,
YG409)| 4] Z+Z+ 103.45 mg%, 101.85 mg%, 100.45 mg%= H]
B F& FE YE e, B3 A Y655 FF01A
1630 mg%= 7F3 &9k 1, YG713}F YG39 &Fo] z+z} 15.15
mg%, 14.55 mg%s 5381 Qo] RARS 97 Z& 2 v
A g2 utavlg S Ron, UEF IS 1393~
20.53 mg% Ato| 9] TS e, 9AF F YG39 &5
N 7H} =& UEF TS Uehi et <1 32 YG90,
YG55, YG390| A 242} 81.15 mg¥%, 78.20 mg¥%, 77.45 mg%=
9FET T B2 2 FFE TRt Ao, ofd I
AR AL 0.90~1.70 mg%e] FFS F-58t UYL, 9
EFF 5 YGIIA 71 w2 ofd EFS B tHTable 5).

o o

O

o

3) HIEHE C U At Bz

FHLE AN NA FAT 959 A guA
A9 FAAZ Aol et veh Co}

3 A3H Table 63 2. AR A7 @A

H

2
so e

Table 6. Contents of vitamin C and folate of the freeze-
dried ramie lines

Ramie variety  Ascorbic acid (mg%) Folate (11g%)

YG33 258.9442.92%0 912.00+£51.27°
YG39 275.34+1.27° 771.52+73.94°
YG40 228.6240.40° 1,745.47+188.07%
YG55 172.70+£1.02" 1,527.64+248.03%
YG65 264.5143.15° 1,080.49+45.84%
YG71 149.42+1.02' 1,510.18+£205.25"
YG75 224.52+0.63° 1,356.74+16.69°
YG88 177.4143.608 1,356.74+16.69%
YG90 199.69:1.261 1,978.84+14531°

" Means with different superscripts (**) in the same column are
significantly different at p<0.05 by Duncan’s multiple range test.

of

%, A 9 ACE A8 &4 233

22X AL oAFel e vER C ek 149.42~275.34
mg%E A1 Atolo e B2 Xpo|E H Ytk 9AF F YG39
AE9] BIEHIC o] 27534 mgh® 7P & FES B
A3, YG65, YG330| A ZHz} 264.51 mg%, 258.94 mg%= AF
fFo g 2 kol Hlgnl C g3 vebd ¥, YGT1
A= 149.42 mg%E 9AlF Sl 7 R Hgtdl C gF
< B, 37 AEAAEERDA 2017)9] HEH 5
AbEo] HlERl C eF B US 4lohA] T A 10.01 mg%,
B Bk 470 mg¥%, AR TAFE] 5.56 mg%, AR 1Y
13.89 mg%, B2 7] W Z 37.0 mg%zH AP ARE-H
mA19l0] el C HEK(149.42~275.34 mg%)t H] 2§ o
2AIYL HEH C FFULZA tjS G831 &4
A= AEYS & 5 AT AL 2A] 94 Fof thet A
S-S AR Ay}, GAF TR 771.52~1,978.84 1g% At
o] g et 9L, S5 5 Aol vy 27
UEFE o™, YGI0 &5 G4 ol 1,978.84 ng%= 7}t
A =7 eI, YG40, YGS5, YGT19 A Zhz 1,745.47
8%, 1,527.64 1g%, 1,510.18 1g%= =2 dako] JArS 3o
3}ar Q1% tHTable 6). Gropper 5(2005)°] Th2H FAR |
W g oA wEr| 8 dEgehs 284 9 3k 5
£/ eI S 2 DNA g3} ofm| At Aol Al o
T o, 53] Ak gAb JFLEITE EA g2 F2 H
ot9] AT/ £FO R g 7| ot E4bo] SISt AR
g JECE, I7IEE AEAHEERDA 2017)0] Bl
AL 4 T 2236 ugh), Ax ILZA(189 ngh),

F Z(740 ug%), =2 AR (1,277 pg%) T3 ¥
o, & Aol AREH 9 AT BAQ g FAreE
o9 FobA BANL AR FFEE 4 e AR

pud <]
2HY L Hse HoiF

2. BAlglo| BMSH U ACE Malgy 5
FFLEA7ISAE A A 543 ZA] 9AFf izt DPPH
radical 2453} ACE A 3|84 S RA}St A1t= Table 73}
2ok ABARE AT 9%0] 424 84 AFe] DPPH
radical 2752 197-82.6%% % 7+ 2 XJol2 gl
o, 7}F4 =& DPPH radical 2452 Jeld 22 YG0L
2 82.6%2] DPPH radical 2A%E Vel 11 tfh&o =
= YG33, YG65, YG88Z Z+ZF 59.7, 53.9, 53.9%2] DPPH
2 ety =, ol = (Chae 5 2013)
38.71%, B Y XK Park 5 2014) 36.8%%} H|Z RS ] LAY
o we s PRl Y= AL % 4 AT, BA] 4
a4 29e) BuFS O AR F BdE SR
AR AL depen], de gEne] Ande 24 o

radical &~
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Table 7. DPPH radical scavenging activity and ACE
inhibitory activty of the ramie-ethanol extracts according to
ramie lines

Ramie variety DPPH radical scavenging activity" ACE

YG33 59.7+0.87%% 10.240.2°
YG39 27.9+1.72° 9.5+0.0°
YG40 19.7+3.89¢ N.D?
YG55 42.6+3.51° N.D
YG65 53.9+1.51° N.D
YG71 48.3+4.82¢ N.D
YG75 22.7+1.68% 18.5+0.8
YG88 53.940.32° 21.5+0.3
YG90 82.6+1.90° N.D

Y Control (Butyated hydroxyanisol 0.2 jig/mL): DPPH radical sca-
venging acitivity 67.54+3.24%.

2 Means with different superscripts (*®) in the same column are
significantly different at p<0.05 by Duncan’s multiple range test.

» N.D: not detectable.

£ A3k ARF o R e S-S e, YG88 F5ollAl
7H =2 21.5%9] ACE AL REon, YGTS, YG33,
YG390| A= zHzh 185, 10.2, 9.5%2] ACE AL B
31, Y] EZ0| A= ACE A 4L Uehfi] got 24l
%9 ACE A8 v d £ FcHTable 7).

=
7.56%, 1.25%2 71 =2 @,—%k% E‘ﬂ.]_ ol= 5{-7]— = A

3T [e]
Follen, Ad¥ IAP
2 712.95~1,099.30 mg%°] L, YG55 AEo| 713
A T FFL AR Aglow, FrHEZE 4
Fo RuE 2AYAER) D IdFHRT 629
El

AFNA =A Yebgth 2AL S HE] C 32 149.42~
275.34 mg%E Uut hxkg H A Lo Feks gt
Aom, AAF T 771.52~1,978.84 g% Aol9] TS
Letel £44 Eﬂl—a—«l Eél%%& Qi vE CE ¥
:LH]-_Q. _/"\_ A= AIE%EE/\-]_,] 7]..__/H° EOE‘Z 1;]_

(})3\

LERER IR
a7, YG90, YG33, YG65, YG71o|- =& 3Akst avlE HG
£u), ol UvbIE 3 BBl g AR A3 U
o, B 4uTte] APAE 2X| AATh E3) 82.6%0]
RO AL BAS e YO AEL 7154 AEARE

Aol =AY B8-S AgE 4 A
2Atel 2

B =Ro 22054 XS] eATATARIEA
3 PI011235)2] 2| Yof &) o]Fo]R AYUTh
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