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Abstract

Ramie (Boehmeria nivea) is a perennial herbaceous plant belonging to the family Urticaceae.
It was used in folk remedies for diuretic or anti-pyretic purposes and as an hepatoprotective,
anti-oxidant, and anti-inflammation agent. In this study, we investigated the composition of
free sugars, amino acids, fatty acids, organic acids, and total polyphenol contents in parts of
ramie (root, stem, and leaf) and different harvest areas (10 areas). Overall, free sugars were
found as sucrose, glucose, fructose, and galactose at concentrations ranging from 24.5 to
1173.8 mg/g. Amino acids lysine, threonine, tyrosine, phenylalanine, and histidine were
detected at concentrations of 33.8 to 3735.3 mg/g. Major fatty acids were linoleic acid,
palmitic acid, and linolenic acid at concentrations of 7.3 to 364.4 mg/g. In organic acids, the
concentration of malic acid was highest of all with 672.2 mg/g. The content of free sugars,
amino acids, fatty acids, organic acids, and total polyphenol was higher in leaves than in
roots and stems. In contrast, the total polyphenol content was higher in roots with 33.7 -
219.4 mg/g than in leaves or in stems. As seen in collecting region, the contents of free
sugars, amino acids, fatty acids, organic acids, and total polyphenol of Bn-33, 39, 55, 65,
and 90 were higher than other samples. Chemical compositions of different parts of ramie
are important factors to consider in manufacturing functional foods. The results of this
study provide fundamental information on the chemical compositions of ramie parts and
would help develop new functional foods from ramie leaves or the whole plant.
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Introduction

LA E(Boehmeria nivea L. )2 #7]1Z3}H(Uriticaceae)®l] &= oJ2|olldo|E2 A ul(ramie)
211 B tH(Institute of Drug and Plant, 1998). 9 F-E] LA &2 Fdof] AW 7|k skl HAL
- mol ztglof| A mA| 2 ARSE M, o] F3} Wiof] &7 o] A A=A oY A o=
2] AREE] o] SITh(Lee, 1978). BAIE2 FHOMA o 5= Y4tz o, @A) §h=, =1, /1=, B
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Materials and Methods
A 2|E

RAZL P sA7|eAE oA 109 A A =2E 7P11 A5 2| gE 2 g RAIE(Bn-33,
36, 39, 40, 55, 65, 71, 75, 88, 90)= AFgSloH, Ma] Z7], o] HojE A&},

e 2

T3 49 Gancedo and Luh (1986)2] Wl Z5to] AASIATE AR 1 goll 80% ethanol 50 mLE 75}
heating mentle®l| 4] 75°CZ 547t 7+E 3t th-3 Whatman filter paper (No. 2, GH Healthcare, Buckinghamshire, UK)
2 oJ7}5}al o 9B rotary vacuum evaporator (EYELA, Tokyo, Japan)ol| 4] 79} 55 & 10 mL= “J-8-5lo] HPLC
(Ultimate 3000, Dionex, Sunnyvale, USA)Z 245}/ T}. Detector= Shodex RI-101 (Japan)E AF&5F9 37, column
2 Sugar-pak-= AF&-5FFI T 0] A2 distilled water (HPLC grade)E AH8-51%1.2. M, injection volume} flow rate
= 2174 10 uL2} 0.5 mL/min @ & 228 7+ 245190t}

2AofnjiAt 24

Tt it B8 AZE AR 1 g7 6 N HCI 3 mLE 55t B715HL 121°Cof| 4] 24417t 7k Bsfiet o
2 A& rotary vacuum evaporator® Y 55519 sodium phosphate buffer (pH 7.0) 10 mL= #-8-5}%th
(Waters, 1990). 8- 1 mLE- {53l membrane filter (0.2 pm)Z {373t TF-2- o] Lo AR5 R4 7](S433D, Sykam
GmbH, Eresing, Germany)= 245} 9™, column-2 Ultrapac II cation exchange resin column (11 + 2 um, 220
mm)2 AH85F A1, 0.2 N Na-citrate buffer -2 (pH 3.20, 4.25 2 10.00)2] flow rate= 40 mL/hr, ninhydrin -8-2H 2]
flow ratet=25 mL/hr, column 2= 46°C, ¥H-3- 2 = 88°CE 6}%1.1, analysis time< 5042 2 51T},
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ZHHAF B0 Cho etal. (2011)2) B ol Wt Al 2 1 g2 hexane &2 3%, o} 1}sto] 749} 20 2]9Ha oF 100
mgS E2t230] FSHal 1 N KOH-ethanol 89 4 mLE 4] Aol glold wizkx] wit A1 & 15%
BF3-methanol 5 mLZ 71ete}. 871718 -2telo] 80°Col A1 522 7helsto] methyl estersfafed, o] 8] NaCl
IESEN 3 MLE 75kl THA] hexane 1 mLE 715l 50 A2 & AJdhof| &4 AR 1 A= BF 51
T NaxSO4E ¥ o] 752 A A5k Gas Chromatography (Agilent 7890A, Agilent, Santa Clara, USA)= -5}

o, 717] BEAZAL columne DB-Wax columne AFESF D, column 2%+ 170°CoA 5E7F -GA]5H
250°C77]'7‘] 4°C/min2 4~} Injection ¥ detector == 270°CE 51311, N, flow rate*= 0.6 mL/min (split
ratio = 80:1).0.& s}o] BA5}%tt
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AF A2 Kim et al. (1997)2] W ofl what mpafet A= 1 gofl 57 50 mLE 715te] 80°C =Zof| A 4A17F
&3} th-2 Whatman filter paper (No. 2)2 | 3}5}11, o - rotary vacuum evaporator2 7 553 th-2 57
10 mL=Z #A-&5}o] HPLC (Ultimate 3000, Dionex, Sunnyvale, USA)Z 5} E]' Columnt Aminex 87H
column= AH8-51%1 © ™, detector= RI (ERC, RefractoMAX520, Japan) & AH8-5+3 . 3= 210 nm =2 A5}
St 0] 542 0.01 N HoSOs2 AH85HH 2™, flow rate= 0.5 mL/min ©]™ injection volumn-= 10 uL=Z 3027+ &

o
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o
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-2 Folin-Ciocalteau’s phenol A|2F2 ©]-8-5F0] =451 th(Kim et al., 2010). &3+ ZF A2 0.2
mL¥} 557 4.8 mL, 1 N Folin-Ciocalteau’s phenol (Sigma, St Louis, Missouri, USA) 0.5 mL= & &3}sto] 5E7F
FESAIZ] 3 1 mL9] 20% Na,COsE 7ot 1A &<t ¥ESAIZ] T3 UV/vis spectrophotometer (Optizen
2120UV, Mecasys, Daejeon, Korea) & A&t 750 nmol| A S8 St & 285 = atEo] I
galic acid (Sigma Aldrich, Saint Louis, USA) A4 of| o]t Ar&=s13i Tt

Results and Discussion

TAF-L sucrose, glucose, fructose, 12|31 galactoseTHo] =% 2 THTable 1). Bn-65 HA| oA 24T 2] &=
o 7P B2 A o2 UEith RoEE e o B2, £71, 9 ¢ o & o] SUtohs Ao 2 UEH o H, XA
2 0 2= fructose 2] o] [ 1173.8 mg/g 2 7P Wttt Mannitol @] 7-¢- B E]of A= HEHA] et
AF Z7]of| A A7, HoflA] =2 Fdo] AEEIUTh Park et al. (2010)0] H11{F R AIQ] O] 42 glucose ot
Fol 7 =A ‘/]'F)r”"jrj'_ 5, TH2-© 2 lactose, galactose 50 2 e B LA Te} v W 5] RAIQ o] 1A
El of| Zto] & HAtt. o2 gt 2tol= &5, AFAI7], A=, A 59 Alm W 24 o 2lo]= 7]
Ql

4
Aolet Abe: u}.
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Table 1. Free sugar contents (mg/g DW) in ramie.

Sample Sucrose Glucose Fructose Galactose Mannitol
Root
Bn-33 78.0+£2.0 86.1+2.9 169.6 £4.9 - -
Bn-36 48.6+2.4 154.5+1.5 204.4+2.4 - -
Bn-39 24.5+0.8 63.5+1.0 124.7+4.2 - -
Bn-40 572+15 138.3+1.9 145.5+£3.5 - -
Bn-55 54.6+2.1 753+0.8 97.6+5.0 56+0.1 -
Bn-65 138.6+2.3 448.0+ 14.8 740.0 £ 13.0 49.0+2.3 -
Bn-71 271.4+6.7 253.1+2.5 2243429 - -
Bn-75 2293+ 1.7 68.6 £2.1 55.6+0.1 - -
Bn-88 209.6 +4.3 163.7+£3.6 215.4+3.60 - -
Bn-90 49.4+£0.5 248.4+19.7 266.2 +4.26 7.7+0.58 -
Stem
Bn-33 177.6 £3.6 350.6 = 10.6 426.6 4.2 200+ 1.1 -
Bn-36 67.8+1.2 731.0+£10.8 835.1+£24.2 19.5+1.1 -
Bn-39 341.7+12.3 829.4+£20.3 833.9+14.5 31.9+2.1 -
Bn-40 2262+52 7823 +17.9 811.1£7.2 42,6 2.6 -
Bn-55 52.8%1.7 61.9+0.7 123.7+1.3 119+1.1 7.9+0.8
Bn-65 101.9+0.7 791.9+£26.4 1013.3+£12.0 59.7+£3.3 5.7+0.9
Bn-71 419.6 +13.4 588.3+13.7 778.0 £22.1 422+2.8 54+1.1
Bn-75 92.8+14 46.6 +1.0 106.4 £1.46 43+0.81 -
Bn-88 767.6 +30.4 1102.4+8.3 1173.8 £33.26 44.0£2.24 5.4+0.56
Bn-90 69.3+1.1 145.6+ 1.4 221.7 +4.09 17.1+£1.25 7.9+091
Leaf
Bn-33 646.1 +£23.0 181.5+21.9 278.7+16.6 53+0.4 184+3.5
Bn-36 441.8+18.0 942+25 1489+ 1.2 6.8+0.3 13.5+£29
Bn-39 69.3+£2.0 51.5+0.6 65.7+1.5 2.6+0.1 104+1.5
Bn-40 933+2.6 36.5+2.1 60.6 £3.3 - 33+0.1
Bn-55 504.6 £15.6 109.8 4.1 1253+2.5 - 124+1.1
Bn-65 457.5+28.4 228.4+54 296.6 +5.0 19.2+1.0 39.0+1.1
Bn-71 323.1+£19.5 155.0+£2.0 186.1 +7.3 9.0+0.2 93+1.2
Bn-75 1107.8 £53.6 326.6 £4.0 437.4 £ 4.64 52+0.12 15.7+1.19
Bn-88 396.5+£4.0 130.9+£ 6.3 162.5+1.38 83+1.36 11.6+0.81
Bn-90 835.1+244 4355+2.8 558.7+9.25 34.1£222 459+ 1.54
Tdot| et

% 1759 ohulite

lysine, threonine, tyrosine, phemylalanine, histidine <=
(2161.1-3078.1 mg/g), threonine (1030.1 - 2581.1 mg/g), tyrosine (522.9 - 739.4 mg/g) 2] 2=

S Bashgom, 1 Felld 9ol

o=

O]—U] LU O] 7—115104\:]- 7—12Q o]—u]h__/l]-

Holw 714 &

oA

SteFo] WelthTable 2). T3+ Bn-39 XA A] lysine

u]—O

SreFS H T} Park et al. (2010)0] RS SAAZ RAIQ o] Lot 1At SH2FL aspartic acid, glutamic acid,

leucine, histidine, phenylalanine, alanine <=

0% AZwlo] B A7 AT} e

Ztolg HAtt.
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Table 2. Amino acid contents (mg/g DW) in ramie.

Glutamic

Sample Threonine Acid Proline Methionine ~ Tyrosine  Phenylalanine Histidine Lysine Arginine
Root
Bn-33 2632.4+229 6.6+0.5 13.6+1.8 333+£04 623.44+95 150.1 + 1.1 74.8 £ 1.1 9222+ 156 494+0.7
Bn-36  8989+133 31.5+1.5 359+24 212+24 5283+58 553+1.6 920+ 1.1 17252+72 42.1+£23
Bn-39 2280.6+21.6 228+32 252+3.1 38.0+19 7394+66 2719+14 286.8+4.8 2161.1+7.1 49.5+2.0
Bn-40 7034+82 243+13 229+06 10.8+0.6 557.7+54 799+1.2 532+1.2 37353+103 284+2.1
Bn-55 14155+109 18.7+3.8 12.6+27 29.0+x14 710.0+7.1 140.6 £0.5 904+14 2639.0+99 509+0.5
Bn-65  278.1+5.7 146+1.6 104+34 333+14 3060+42 1799+1.0 33.8+1.3 1856.2+69 425+2.8
Bn-71  782.4+8.7 15.8+£2.7 102+15 182+14 5133+58 100.7+3.2 723+1.7 3351.7£6.6 56.5+0.8
Bn-75 1133.2+4.8 162+1.5 39.6+28 432+0.1 713.8+9.7 2528+2.8 156.7+2.1 2491.0+7.7 29.1+1.0
Bn-88 2223.7+9.6 159+13 174+3.0 21.1+£09 551.9+84 98.3+0.5 785+04 1157.1£5.0 76+1.0
Bn-90  608.5+5.2 141+15 11.6+08 432+14 5535+24 1273+1.6 555+1.2 1013.9+9.7 344+0.2
Stem
Bn-33 19744+172 122+28 87+04 468+0.6 549.34+6.6 79.4+0.9 674+08 27562+164 289+0.6
Bn-36  493.6+9.6 29.1+22 29.0+0.5 228+1.1 5532+83 84.9+0.8 2524+20 2382.0+10.5 27.8+1.9
Bn-39 1030.1+7.1 260+23 285+22 259+12 5529+14 82.0+0.1 306.7+22 30782+19.9 43.7+2.0
Bn-40  882.8+16.1 221+1.1 165+22 10.1+48 511.8+50 123.0+£2.0 3125+53 1935.1+7.1 33.0+1.4
Bn-55 2102.1+£5.6 79+09 348+13 234+1.7 5153+3.7 79119 1812+£35 2590.5+6.6 539+13
Bn-65 1052.4+8.7 147+1.3 79+£06 383+1.7 5834+59 399.1+28 71.8+1.2 2801.2+9.7 228+1.5
Bn-71 1885+1.8 25.1+1.7 8.6+0.7 184+1.1 5527+54 173.5+25 287719 24050+£70 39.1+0.2
Bn-75 1839.3+13.6 10.7+2.0 56+0.8 17.7+£08 602.7+5.1 1342+1.6 4727+19 2487.6+53 21.8+0.6
Bn-88  669.1+6.4 158+02 17.1+3.6 13.8+0.3 546.1+43 1726 £2.1 1978+ 1.1 2205.7+73 28.6+0.6
Bn-90  346.0+4.2 15.1+3.2 51+0.7 551+£0.1 600.7+73 2734+22 164615 1051.0£63 392+1.8
Leaf
Bn-33  2541.0+11.2 15.1+33 7.7+0.6 84+0.6 641.7+1.8 62.6+2.6 132.1+£1.0 2786.5+14.5 86.4+0.8
Bn-36  769.2+6.5 158+13 299+29 246+08 781.6+88 211.3+3.7 734+£1.1 2213.5+£9.5 29.0+0.7
Bn-39 2581.1+149 165+29 175+04 175+15 523.0+£5.6 389.3+3.5 95.5+1.3 2800.1+£9.1 38.1+19
Bn-40 393.1+£9.2 159+1.6 101+1.6 12.0+£0.7 505.6+39 2454+23 52.8+£2.0 2242.7+44 244+1.7
Bn-55 2682.3+8.6 13.5+23 235+12 287+£28 589.2+64 4672+5.1 117.1+£1.6 828.0+5.6 32.7+2.1
Bn-65 272.7+22 254+21 173+1.6 148+14 5085+6.0 2093+19 43.0+0.7 9374+52 234+05
Bn-71 115.5+€1.7  260+25 15507 194+26 512.7+40 2346+14 19.2+3.1 1077.3+5.1 6.8+0.5
Bn-75  2339.0+6.3 16.0£2.6 28.0+2.0 329+02 2535+32 4752+1.2 88.7+0.6 2566.7+4.7 33.9+0.7
Bn-88 1799.6 + 6.7 15.8+£0.7 185+0.8 133+£09 7234+122 524+23 82.6+27 22232+79 744+09
Bn-90 229.0+26 222415 15608 27.5+28 695.7+4.0 3143+04 78.1+25 1391.1+6.2 33.9+0.3
Al
Bn-33 RAJOIA] A Ato] 71 BE @b Mo, Xt gk A A M 0.2 We), 2], 9 0.2 9
o] Z7}sh= 71 0 2 LG TH Table 3). AW SHEE linoleic acid 7} 112.2 - 277.0 mg/g®] %] 2 714 Wk glaF
< X %9, palmitic acid 2} linolenic acid I -2 o5& UEFH It Lee et al. (2009)°] H.11QF TLAIQ1 O] ZJHbA
Z/J2 linolenic acid, linoleic acid, palmitic acid <=2 & A2t} F-AFsHI T
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Table 3. Fatty acid contents (mg/g DW) in ramie.

Palmitic =~ Margaric acid Oleic acid Linoleic acid  Linolenic Arachidic ~ Behenic acid  Tricosylic Lignoceric

Sample .4 (Cl6:0)  (C17:0) (C18:1) (C18:2)  acid (C18:3) acid (C20:0)  (C22:0)  acid (C23:0) acid (C24:0)

Root
Bn33 913+£0.53 4.0+03 145+1.8 191.8+22 24.6+02 7.1£0.1 170+ 1.4 6.4+£0.2 8.2+0.1
Bn36 91.7+1.2 51403 16013 2048+34 303+£1.6 10.1+13 75+03 39+0.6 6.8+0.5
Bn-39  774+1.7 32+02 9.1+0.1 1529+ 1.4 31.0+£0.7 6.6+ 1.1 5.1+0.1 2.5+0.0 54+02
Bn40 68.5+2.4 3.8+0.5 10.6+0.2 113.0+9.1 93+£0.2 54+0.2 83+0.2 24+03 7.1+0.1
Bn-55 84.9+2.0 42+0.1 18.4+22 173.3+2.1 16.6 = 1.1 6.5+1.0 45+03 24+0.0 49+0.6
Bn-65 873+1.5 3.9+0.0 13.2+1.2 190515 225+1.8 7.0+ 0.0 182+2.2 45+03 75+0.3
Bn-71  90.5+3.2 32+0.2 155+£0.3 202.8+0.5 30.2+3.3 9.7+04 8.9+0.6 3.9+0.2 8.3+0.2
Bn-75 88.5+24 34+0.0 95+03 1579+£3.0 31.1+£0.8 5.1+0.1 10.4+0.4 36+04 7.8+0.5
Bn-88 78.5+24 5.0+0.0 102+1.2 1122+ 1.4 73+0.2 52+0.1 75+03 3.6+0.3 85+03
Bn-90 91.3+0.9 3.8+0.1 153+1.1 1704 +2.5 16.5+1.0 6.3+0.1 56+04 34+0.2 55+03

Stem
Bn-33 219.5+3.9 6.9=0.0 88+0.5 2602+33 549+0.7 17416 25.7+£0.8 6.8+£0.5 14.0+£0.9
Bn-36 117.2+1.5 49+02 75+03 1559+£2.0 53.0+£21 11.5+03 189+2.7 47+04 99+0.6
Bn-39 137.5+1.0 48+0.1 78+02 2278+54 505+19 124+03 14.4+0.4 5.0+0.6 7.0£0.6
Bn40 120.0+3.7 42+0.1 48+0.1 148.7+£22 37.1+19 99+0.6 10.9+0.7 40+03 7.0+0.6
Bn-55 121.8+2.2 46+02 6.7+0.1 201.9+3.8 47.1+14 10.8+£0.1 16.0£0.6 40+0.6 7.0+£0.1
Bn-65 200.5+6.7 6.9+0.1 82+0.5 2522+49 529+£20 14.0+0.7 27.0+1.3 55403 126 £0.4
Bn-71 154.3+4.0 44+0.0 73+0.1 1543+£1.8 585+24 10.1£0.6 258+1.3 3.0+£0.0 103+3.3
Bn-75 1254+1.1 43+0.1 7.6+04 2307+19 451+07 125+03 252+0.1 48+05 10.0+0.3
Bn-88 118.6+1.0 53+0.1 51+£02 142.1+6.8 368+1.2 9.0+£0.7 16.0£0.6 41+0.1 15.7+£0.5
Bn-90 201.5+0.3 5.7+0.1 73+05 2029+2.0 488+26 114104 19.0+£0.0 44+02 8.1+0.1

Leaf
Bn-33 353.8+2.6 7.6+£0.2 32.0+0.1 279.4+6.6 3443+3.0 382+22 130.4+3.8 144+04 180.3+6.8
Bn-36 364.4+3.1 64+04 39.4+£33 2104+73 3282+58 34.6+0.2 91.4+1.0 12.1+0.3 76.5+1.0
Bn-39 337.6+5.3 6.0£0.3 463+09 267.5+53 3245+32 348+0.1 1302+19 12.4+0.4 96.6+1.1
Bn40 309.8+3.3 7.0+0.1 352+26 1982+12 251.2+0.8 394+09 141.5+24 128+0.5 1229+2.0
Bn-55 308.2+1.2 6.1+£0.2 328+1.5 2155+3.1 2599+69 33.0+13 143.6+1.0 11.4+03 118.6+2.5
Bn-65 327.5+1.8 75+£03 309+£0.5 277.0+£2.0 3266+4.6 354+1.6 1253+04 13.1+1.3 102719
Bn-71 3302+142 57+0.2 385+25 2004+2.0 3203+33 354+3.0 99.0+0.7 11.6+0.3 85.7+1.1
Bn-75 300.7+1.9 6.0+£0.7 462+04 2547+15 3006+3.0 324+16 1003+6.8 124+1.8 91.2+0.8
Bn-88 301.5+2.4 6.3+0.1 323+19 2003+32 2499+35 398+34 1334=x1.1 127+05 123.5+1.3
Bn90 342.8+1.5 6.2+0.1 32021 211.5+81 257.6+1.8 34.6+02 1304+3.2 125+03 111.7+1.2

I

B BEF O 2 citric acid, malic acid, succinic acid, lactic acid, formic acid, acetic acid, butyric acid, oxalic
acid, furmaric acid, “12] 1 propionic acid & FA5}9+=l, |5 citric acid, malic acid, lactic acid, formic acid,
acetic acid, 12|11 furmaric acid?re] HE% THTable 4). 77142 Bn-90 2 A]o| 4] malic acid (185.5 - 672.2
mg/g), citric acid (53.1 - 139.6 mg/g) 2] 2| 2 7P B2 otakS B At f74F JA] LA} npRrR| 2 B91E
2 5S o e, &7, %—1 &0 2 gefo] Frfol= A0 2 YERGE O ™ malic acid®] eFeFo] 2|t 672.2 mg/g O 2 7}t

A2 710 2 VERG A TF2-0 2 citric acid, acetic acid <=0 2 W2 TS H YT} Kim et al. (2014)2] ¢171of o}
2, Ao A oxalic ac1d7]' 71 =9k, TS © & succinic acid, citric acid 0.2 HEE| o] B AL Al W
2 zfolE H YT}
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Table 4. Organic acid contents (mg/g DW) in ramie.

Sample Citric acid Malic acid Lactic acid Formic acid Acetic acid Fumaric acid
Root
Bn-33 - 19.4+0.6 149+0.7 9.5+0.1 9.0+0.3 0.9+0.1
Bn-36 52.0+4.4 53.6+22 122+23 104+3.5 8.8+£0.2 1.2+0.1
Bn-39 173.8+ 1.8 100.8 +£3.3 273+1.2 79+£0.2 124+1.3 25+1.1
Bn-40 - 9.6+1.1 25.6+0.8 6.6+0.6 55+03 04+04
Bn-55 59.1+1.1 184.0+2.5 8.6+£0.2 9.6+0.3 15712 56+1.5
Bn-65 357+£22 207.5+4.8 92+0.5 13.0+£2.0 10.8+0.8 52+1.3
Bn-71 357+ 1.4 142515 8.8+0.4 7.4+0.1 9.3+0.1 1.7+0.2
Bn-75 1729+2.4 92.7+1.1 8.5+0.1 8.2+0.1 7.6+0.3 1.6+0.3
Bn-88 51.3+0.7 555+1.4 14.0+ 1.1 8.8+0.9 5.8+0.2 0.9+0.1
Bn-90 53.1+1.8 185.5+£3.8 9.8+0.1 72+£0.2 40+0.7 1.8+04
Stem
Bn-33 39.8+1.5 201.4+2.8 54.7+0.6 8.1+0.2 10.7+0.1 3.7+0.8
Bn-36 345+£2.7 261.6 +2.1 23.7+£22 59+0.4 9.6+1.7 43+1.0
Bn-39 29.8+3.1 340.6 £ 6.9 672+0.4 94+0.1 263+0.9 72+1.2
Bn-40 31.5+09 1022+1.3 37.1+£1.3 6.5+0.2 56+0.1 0.7+0.1
Bn-55 703+1.2 312.7+8.3 88.8+23 15.1+1.8 44.1£0.8 18.5+1.6
Bn-65 384+2.1 386.9+4.2 762+2.7 53+0.1 22.1+1.5 12.7+1.5
Bn-71 62.8+1.6 163.8+2.2 384+1.7 11.6+£0.7 16.2+0.7 1.8+0.1
Bn-75 684+19 274.1+23 37.0+1.1 9.9+0.5 14.1+£0.6 7.0+1.0
Bn-88 51.5+1.3 413.2+89 103.6 £2.7 3.8+0.2 235+1.1 88+1.1
Bn-90 139.6 £2.9 672.2+12.2 30.5+£0.4 11.8+£2.5 32.7+1.8 35.6+3.5
Leaf
Bn-33 1223+1.2 3849+17.2 3.7+0.1 51.5+3.1 57.6+1.6 3.4+0.8
Bn-36 87.9+1.6 151.9+0.7 42+0.1 403+2.1 39.7+3.2 2.0+0.1
Bn-39 46.1+0.1 237.8+4.9 7.9+£0.2 61.9+25 56.2+0.8 23+0.1
Bn-40 82.6+23 1773+ 1.4 24+0.1 445+1.5 42.0+2.1 1.4+05
Bn-55 118.8+5.6 179.8 £3.1 31+£03 35.8+3.7 335+1.0 2.0+0.5
Bn-65 117.7+ 1.4 536.9+9.5 2.4+0.0 105.5+3.9 87.6+1.8 44+1.1
Bn-71 113.4+2.0 313.5+2.1 9.5+0.1 60.1 +1.4 75.5+3.1 3.0+03
Bn-75 108.8£2.3 4272445 41+02 92.0+1.7 770+ 1.4 2.6+0.3
Bn-88 394+2.7 204.6 2.9 5.1£0.1 529+1.5 36.6 1.1 1.9+0.1
Bn-90 69.5+£0.7 6182+1.9 24+03 103.7+5.1 89.1+2.9 45+1.5

& Eoinl= o

2Pz BouEg 4

mlo
o

Hote m, Be, £7], ol 20 & ool B2 A0 2 eIt Table 5). Bn-55°]

A |t 219.4 mg/g O & 7P B2 gt Bk o, 7]E E7 oA DPPH U+ OH9 radical scavenging activity (Z}
Z}77.72, 96.01%)°] =2 Z o 2 A& A Qlth(Lee et al., 2014).
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Table 5. Total polyphenol contents (mg/g DW) in ramie.

Sample Total polyphenols Sample Total polyphenols Sample Total polyphenols
Root Stem Leaf
Bn-33 200.1+0.4 Bn-33 28.7+0.7 Bn-33 23.7+14
Bn-36 111.6+2.5 Bn-36 10.9 +£0.01 Bn-36 23.0+0.7
Bn-39 48.7+ 1.8 Bn-39 18.7+0.4 Bn-39 20.1+0.7
Bn-40 13.7+0.7 Bn-40 8.7+0.7 Bn-40 09+0.7
Bn-55 219.4+04 Bn-55 10.1+£1.8 Bn-55 423+1.1
Bn-65 33.7+1.8 Bn-65 3.7+£0.8 Bn-65 21.6+0.7
Bn-71 1144+14 Bn-71 13.7+1.1 Bn-71 16.6+1.8
Bn-75 98.0+1.4 Bn-75 19.4+0.7 Bn-75 409+0.8
Bn-88 83.7+0.4 Bn-88 209+04 Bn-88 35.1+04
Bn-90 89.4+0.7 Bn-90 123+0.4 Bn-90 33.7+0.7
Conclusion

2 Aol BAIEY] B9, AR QH 2 S, Ao Al A4 f714E F &
sttt AT S 2 = sucrose, glucose, fructose, “L2] 1! galactose”t HEEF| 3.0 ™, ofu] - Ak lysine, threonine,
tyrosine, phenylalanine, 12|17 histidine®] &-2 &2 B ATt AH4R2 linoleic acid, palmitic acid, 12|11
linolenic acid”} W30 ™, §-714H-2 malic acid, citric acid, ZL2] 1! acetic acid 2] $Fo] Wttt B9 2 v W] 2
=, e, £71, d =0 % oFgo| Fehs AdE BoloH, T EulErto] WA o= vttt A A

A& Heke ™|, Bn-33, 39, 55, 65, 909] A Z A etgEo] w2 2 0 2 UEgth BAIZS] B9, YR E
SHFEAS Eo) B Al Hat ol g} RAE HA S o] 83 AFYo| B8 & 7102 ALz Hrt}
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