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Abstract

This study was performed for the comparison of the general components, minerals, amino acids, organic acids,
free sugars, ascorbic acid, polyphenol content and DPPH free radical scavenging activity of steamed-treated reed
(sprout and root) to those of raw reed. Moisture content of sprout and root of reed after steaming treatment decreased
from 81.28% and 81.64% to 70.18% and 65.50%, respectively. Crude ash content was the highest in raw sprout
and steam-treated root. Crude lipid content of raw sprout and root were almost similar. In addition, crude lipid
content of steam-treated sprout was greater than that of root. Nitrogen free extract content of root was 2 times
as high as that of sprout. Total free sugar contents of raw sprout and root increased from 1,311.39 mg% and
4,130.98 mg% to 1,157.79 mg% and 3,750.90 mg%, respectively, after steam treatment. Furthermore, the organic
acid contents of sprout and root of reed after steam treatment were less than those of raw sprout and root. Calcium
and potassium contents were the highest among others in both steam-treated and raw reed. Amino acid content
of sprout was higher than that of root in both before and after steam treatment. Among the amino acids, serine
content was the best presented in both before and after steam treated reed. Vitamin C content of steam-treated
sprout and root of reed decreased from 61.74 mg% and 6.57 mg% to 4.54 mg% and 80.79 mg%, respectively.
Total polyphenol content of sprout was greater than that of root in raw and steam-treated reed. DPPH free radical
scavenging activity of ethanol extraction of root was greater than those of other extracts of root.
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FHge Wilson 5(17)9] Rl wiet A1 85 A
] 3}e] HPLC(Waters M510, Waters Co., Milford, MA, USA)
2 EX3F¥ 31, columne Prevail Carbohydrate ES Su(ID
4.6x250 mm, Grace Co., Deerfield, IL, USA)S AF&-3}51C
™, mobile phase= 75% acetonitrile, flow rate= 0.6 mL/min,
detector= Evaporative Light Scattering Detector 2000ES
(Alltech Co., Deerfield, IL, USA)S AF&-3to] H-413}9] 0.1,
e EEFHOZ YTt

e & A Ae #Hske] o3(Whatman No.2, Toyo Roshi
Kaishi Ltd., Tokyo, Japan)3}il, Sep-pak C;z0-2 A A1

steaming reed

Fig. 1. Sprout and root of reed by steaming treatment.
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T} 0.45 pm membrane filter(Millipore Co., Billerica, MA
USA)E o33t o HPLC(Waters M510, Waters Co.,
Milford, MA, USA)Z #413}9931, column- Rspak KC-811
column(ID 0.8%300 mm, Waters Co., Milford, MA, USA)&
AHE-3191. 2™, mobile phase= 0.2 mM KH,PO,, flow rate=
1.0 mL/min, detector= UV 486 detector 220 nm(Waters Co.,
Milford, MA, USA)S Al8-3190 0w, gtake o gzuo
2 Yehh A

F7173%E E42 4w 18) o= A2t atomic
absorption spectrophotometer(Analyst 300, Perkin Elmer Co.,
Norwalk, CT, USA)Z #2311, flow rate= CHy, 2.0
Lymin, oxidant flow+= air, 10.0 L/min, wavelength= K: 766.5
nm, Mg: 285.2 nm, Na: 589.0 nm, Ca: 422.7 nm, Fe: 248.3
nm, Zn: 2149 nm= 7} Y20 ¥F §H xS 1,3 2
s ppmO.2 247} ZASe] B A TS A4ste] 24

skl

feloto| At BA

Frel obrlAt E4L fEle A 22 HesE o
2 995 Daniel#} Steven®] H(19) 0.2 A3t =,
AE 5 g& e A B 2ol Ak o9 10
mLO] sulfasalicylic acid 25 mgS 37}sle] 4TollA] 4A17F
F2b A A17] 3 2452)(50,000 rpm, 30%)3}e] Tl
55 AASER, 47 B-& 0.45 tm membrane filter(Millipore
Co., Billerica, MA USA)& &]3}3}e] A& o]HS A
Fsked AccQ-Tag AloFS AREste] fF=Ast A7l &
HPLC(Waters associates M 411, Waters Co., Milford, MA,
USA)E #4819, columne AccQ-Tag"(ID 3.9x150
mm, Waters Co., Milford, MA, USA)E A}&-3l%2o.H
column temperaturex= 37 C, buffer solution= A : AccQ-Tag
Eluent A(acetate-phosphatebuffer), B : AccQ-Tag Eluent
B(60% acetonitrile), flow ratex= 1.0 mL/min, detector—= UV
486 detector 248 nm(Waters Co., Milford, MA, USA)S A&
sto] AR on, ke REFHORE eIt

(3

Vitamin C £4

Vitamin C2] #2412 Joo 5(20)2] #-2Hl| F3lo] A&
1 g9l 2% metaphosphoric acid-8-% 50 mLS 7|3l A& A
303 7= - A4t A HS 045 im membrane
filter(Millipore Co., USA)Z 73k o H-S- Sepak Ci3 0.2
A A5} HPLC(Waters M510, Waters Co., Milford, MA,
USA)Z #4319 3, columne p-Bondapak C18(ID 4.2x250
mm, Waters Co., Milford, MA, USA)S A}&3l¥oH,
mobile phase+= acetonitrile : 20mM KHPO, = 60 : 40 (v/v%),
flow ratex= 1.0 mL/min, detector= diode array detector 254

nm(1100 Series, Agilent Co., Frankfurt, Germany)S A3}
of FFe AR AFHOE YehfiAch

Total polyphenol &&F &H

Zt €] Total polyphenol 32 A8 10 g& #3l 70%
methanol 50 mLZ 37 %3+ 3 Folin-DenistH(21)°l whe}
AFsIAt &, FE2=5 343 A FolinA]oF 2 mL&
A7Fskar 33850l 10% Na,COs 5 mLS 71l E8}ate] Wl
AIFATE 1AZE ol A E S 700 nmoll A FEEE 578
o, ¥FEZ tamnine 7|02 $HFsTh

DPPH free radical scavenging activity

Zt) 9] DPPH free radical scavenging activity-> Blois2]
W 22)dd F3te] SAEAT S, 44 A= 10 gol
hexane, ether, ethylacetate, ethanol & water 100 mLE Z}Z}
A7Vt vhA$t th <3 (Whatman No.2, Toyo Roshi
Kaishi Ltd., Tokyo, Japan) 3}3it}. o] FEHAE 1A 55
skl 5 mLE Z83t] A8 R ARSI o, Z47te]
AlZ8Y 2 mLol 0.1 mM DPPH-£%(dissolved in 99%
methanol)S 4 mL 7}8}, vortex mixingdte] 37 Coll A 30%
7t 9k AT o] WREAS FFEEREAE A
517 nmol|A] FFEE S5 oH, 33 whE Ak
Ao AxE FJisk ez Yok

SAAzE| &y

M

Iy E 24

2o IudE-S Table 13} 2t} 82 FHEE=
ool 81.28~81.64% = 2] 2] 65.50~70.18% KU} =%k
th A A5 SAAY AR 7 Este
o akolE Kol gtal, ¥eEl= FAAE] Al87}
FSAAE AlZol| vls) Fighao] wolxlth 2332
FAHEEE v S BYa, F5AAE A8 5
A Ag9 i sk o] AS FEAAE AR
7} =9kon, Bele] A9 AT g2 A SAAE Al
7} =A Yehth oleist A= FSAAE Alget SAb
Ag] A5 7 g wstE sl vEhd 2492 Al E
o} 2o A Fheko BoW 2 = o]@<ro] 2.60~3.26%E
B9 2.12~2.28% Bt} =9tk F-EAAE] A5} SAEA
g A7 g Hale ouss Yol Hele ot
oA th Lee 5(25)2 2GRS H 561% 715)
o] AWAE-S BA3 A} 2ohilA §eko] 19.64%E =
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Table 1. Proximate composition of according to processing
treatments of reed sprout and root

(%)

Sprout Root
Proximate Steamin Steamin
composition g g
Before After Before After

Moisture 81.28+0.52" 81.64+046 70.18038  65.50+034
Crude Ash 201012 1.65+0.16  175%0.15  2.58+021
Crude protein 3264036 2.60:034 2124033 228041
Crude lipid 067003  083+005 067007  0.59:0.06
Crude fiber 0224003  027+0.02  0.1740.02  0.18+0.02

Nitrogen free extract 12.57t036  13.01£042  25.11:043  28.87+0.51

YAll values are mean*SD.

el sa
e g2 Table 27 2t} 7948 723 5 T2
LER At 3,750.90~4,130.98 mg%E oAl
3

1,159.79~1,311.39 mg%°ll HI3] 3~4u] F= 2o gFo
Btk #3524 A5 SAAE AR F T
g2 ofdE, e BT FAAEY ATt e 3 B
o} 38 F-89-2 fructose, glucose, sucrose 2 maltose 3.
], S22 E & 7-F fructose, glucose= 7} AL
sucrose, maltose= 743U T o)== ©]EF<l sucrose,

Table 2. The contents of free sugars according to processing
treatments of reed sprout and root

(mg%)
Sprout Root
Free sugars Steaming Steaming
Before After Before After
Fructose ~ 32801£337" 37742460  43548%536  773.536.22
Glucose ~ 42220+421  523.10+501  528.58+5.33  946.98+6.94
Sucrose 199.28+2.33 ND” 1,759.85£23.22  874.42+16.98
Maltose ~ 361.90+4.65  259.27#3.62 1,407.07+17.32 1,155.97+9.32
Total 1,311.39 1,159.79 4,130.98 3,750.90

DAll values are mean+SD.
OND : Not detected.

maltose”} 3 &4 &AJol 93] fructose, glucoseZ 7+
Baj5lo] 2713 Antz A2} Kodt Lee(26)= 279}
o Ak FEe A A 7FE AlRto] gl whet
7 frElgel FEe padgon, g9 fHdT =
sucrose®] 739 AdEFo] Zastdtkal Harste] B dtel

712t 2 Table 32 2k -9 fr714t & 2
337} 168.16-207.01 mg%E o]T<e] 119.92~143.07
mg%ell ¥l3l] =2 S Btk T3 AR} SA
A N85S F fF71h T F el T wske o)
o, B BT SAAE AlE7F 3 S BAth
714+ oxalic acid, malic acid, lactic acid®] 3&%F F7]4F
o] AZH U, AT A FFAAE A5 olA oxalic
acid®] &gko] =gkor} Zx1x)g] Al B olAl+= malic acid®
FaFo] Eth el Af- F5AAE A5} FAAE
A& BE5F oxalic acid’} 7V =& &3S Rt Kim 5
QN TS FSAAT AR} FAAY A5 EE
A% A9 xg $9o] Axrt 543 Aslele Ao=E
Huste] B A9 vt Fds BAth

Table 3. The contents of organic acids according to processing
treatments of reed sprout and root

(mg%)
Sprout Root
Organic acids Steaming Steaming
Before After Before After
Oxalic acid ~ 143.0742.68" 11992281 207.01301 168.16:2.99
Malic acid 101.04+1.33 207011161 2693156  24.62+1.35
Lactic acid 64.05£0.94 67.32+091 3341021  47120.18
Total 308.16 394.25 23728 197.49

YAll values are meantSD.

718 §-2 Table 49} 2t} 5918 77198 &
S B CaZt Mg 7% o]2<0] 4285 mg%S} 42.1 mg%h=
Ble] 397.4 mg% S} 36.8 mg% Hul =2 S Ry
K&} Nag] 749+ #e]7} 386.1 mg%}t 172 mgh 2 o8
2] 369.7 mg%%} 16.8 mg%oll BIs|] =& S B oy
A 2ol & HolA| Fokrh. FFAAE A8 A
Al5e] S vlasl B o] 74 Ao FU18E
BT o HAdte AES B, el A9 Cadt
K7} S7tete A& BAou F3F o] 2x &t
Kim 5(28)2 =4k oo Aol o3k #7439
S Wsks 343 23 Aol o 3 WstE Hol
A ehskrkal Haslal, Kim 5(29)2] Ex12] Wl wE
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Table 4. The contents of minerals according to processing
treatments of reed sprout and root

(mg%)
Sprout Root
Components Steaming Steaming
Before After Before After
Ca 4285:1526"  4169:1623  3974£1325  421.8£1938
K 369.741531  3347+1354  386.1412.99  416.3%16.35
Mg 42.1+0.95 36.51.01 36.8+0.94 34.240.89
Na 16.80.61 14.8+0.66 17.240.59 17.120.48
Total 857.1 802.9 837.5 889.4

DAll values are mean+SD.

2| ofo|i-it Btk

72 olelett 4 23k Table 59} gtk 90 3
frelolul sl g REAAE AR A5 ofese]

Table 5. The contents of free amino acids according to processing
treatments of reed sprout and root

(mg%)
Sprout Root
Components Steaming Steaming
Before After Before After

Asp 84.10:168"  5422:122 114718221  11884%255
Ser 854571631  924.19%6.12  650.72£523  573.0614.25
Glu 170.83+2.69  1604612.31  180.23+222  136.20£1.94
Gly ND” ND 19724023 730£0.11
His 5465126 38.0310.68 14.49+0.31 22712025
Arg 9747+1.66  101.92+1.84 55461146 3446096
Thr 169.75+2.26  5.6010.13 159.04+201  16.67+0.64
Ala 32.880.97 6.21£0.29 7.53+0.31 22.44+0.90
Pro ND ND 5.97+0.21 224+0.14
Tyr 38.94:0.87 6.420.34 4.7010.25 9.5610.36
Cys 119974201 23574054  11873+1.94  44.182043
Val ND ND 0.29+0.03 1.6120.07
Met 121324264 22284062 118163230  16.89+0.61
Lys 92.74+2.16  18.1210.31 18.7610.34 33.8410.38
Iso 85.96+195  1425+028  9.55+ 037 23224027
Leu 3204036 722 +0.31 2.80+0.09 8.21+0.34
Phe 457.114333  484.74+387  377.65t3.61  380.61£3.58
Total 1,953.22 1,382.49 1,480.86 1,071.43

YAll values are mean+SD.
OND: Not detected.

2832 A2 A4 (2015)

2,412.33 mg% = 7] 1,858. 51 mg%°ll Hlal =& FFs
Btk SAAY A8 F fElorieAt e ofde
9 ¥g] TIE 1867.23 mg%Q} 1,452.04 mg% = 7HAshe
AES BAT Park 53002 FHAEdd wE XA
frejopr|=iks AR A9 98] 257 Skl Azt
o] Z7VLGE opn)igbe] ko] ksl £ AT Ao}
AR frEjotr|eite] TRYEE ofded e 1
3 TR AR FAAE AR B serine©] 7HE
=7 YE e, 52 phenylalanine¥} glutamic acid
To 2 A YeEsith

Ach

Vitamin C &&f

Vitamin C & Table 63 Zth. F-5AA2] A 89
F-E vitamin CZ#ES o]H=o] 61.74 mgh=z ]9
454 mg%°ll W3] 128 o)} =& IS Btk SAAE
A2 vitamin CZHF2 AT - 61.74 mg% of| X
6.57 mg%= 10~11%7} 74812 1 BREE Y, Bele
4.54 mg%ol A 0.79 mg% = 17~18%7} X ZEE At} Park
%‘(31)% 7rl8- = 017—]ZB-1 &z}u—l ol u1—§_tﬂ_o_§_ ;q]zm—
@ OH vitamin C aLak l:ﬂpj.é _2_7(4 7‘:13),} xgﬂou,}
H]JT—C’H @?ﬂlﬁi]ﬂ’] oT 1% LHQU]' HE QM—L oZ]'tu
o] A5 7% Hel7F BE Ao, DaHe F9 47%9]
vitamin C7} S35 2] a1 HEH QAT o= & ATl A
© SAAE A8 10~18%7F H*HOJ 7“"94 SAHA
2l Al5e] 7% ve] F ¥ ¥& HEES Btk

Table 6. The contents of vitamin C according to processing
treatments of reed sprout and root

(mg%)
Sprout Root
Components Steaming Steaming
Before After Before After
Vitamin C 61.74236" 6571091  454:033  0.79:0.03

DAll values are mean+SD.

Total polyphenol &2

Total polyphenol &-#-2 Table 72} 2T}l F<9E total
polyphenol 32 FSAAE] AR 4% ofdE 1741
mg%, *e] 16.89 mg% = =LA xfolE HA| FUt. SAA
2] AlZe] 79 o]e< 15.67 mg% S} Be] 1625 mg% =
Rt Fadte S B o fol7k A FTh Lee
S(13) 73‘1’41%%%‘(’“‘:' I 561% 71%)9 total
polyphenol $F&FS- B2 A3} 100 g9 1.16 g S
BYgdy Rusign) B A3 A7) v ws) 583k
S FEZ 821 51 total polyphenol $H-2- H|S=3t Ay}
= E‘_S’\iﬂr. Hong¥} Ahn(32)°] 23t GAFAIFX], <o,
o}$)9] total polyphenol & ¥4 A3} A|FX] 25.58 mg%,
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tH 35.14 mg%, °F2 1994 mg%<] TS Hol gHakslst
ol =ohar &zl 919 FAF Blus E w 2]
Fakslg A e =S Aoz Pod)

e iy o} N

Table 7. The contents of total polyphenol according to processing
treatments of reed sprout and root

(mg%)
Sprout Root
Components Steaming Steaming
Before After Before After
Total polyphenol 1741:068"  1567:070  1689:0.68 1625061

YAll values are mean+SD.

DPPH free radical scavenging activity

DPPH free radical scavenging activity-> Fig. 22} 2T}
% 8vi"¥ DPPH free radical scavenging activity-> ethanol
FEE0| 7HF =2 248 B, U0 water FEE
o] &2 FALS Btk o] ethanold} water FEEL A%
S 2] At 7hset S EA A itk AlES
A8tz A Aoz 2]lo] HAH. F-9' DPPH
free radical scavenging activity=> &/J°] =3}FH ethanol 2}
water T2 A Bt oAl HlF| 2 S-S B
o Yo e F5AA Ass FAAE AR
ethanol?} water &% Hl2l A] DPPH free radical
scavenging activity-= A zto|7} YA ero}l ol FFs
2] 2 AoR 23] HATE Mo F(33) 2] 9] ethanol
7} E4-FZ5 2 DPPH free radical scavenging activity S
Hl w3t A3} ethanol 5550] 75.17 EDA(%)E Q555

100 77
£ g b
o b
M
2 €0 BF
= o Fs
5 40 - a “fef de e(le de! Fide
T e ER
c :
goA m BRS
o
w

0 - = | | L1 | -

A B C D E
Samples

Fig. 2. Scavenging effects according to processing treatments of
reed sprout and root on DPPH radical.

F, sprout; FS, steaming sprout; R, root; RS, steaming root. A, vitamin C; B, BHT;
C, hexane extract; D, ether extract; E, ethyl acetate extract; F, ethanol extract; G, water
extract.

MeantSD with different superscript within a bar are significantly different (p<0.05)
by Duncan’s multiple range test. a>b>c>d>e>f.

9] 52.33 EDA(%)°ll Bl3] EAJo] E=gkom,
ethanol =& 72.20 EDA(%)%} & &5

2} f4h sk,

o £ AT
58.60 EDA(%)

e o
# AFE DY ol§ NS Folua FAHGL
o, ) F91% FA4 Helo] 9@ olashy 54 WstE
23T, ool e AT olele) prt FEL F57)

A A2} TAAE AR BF ofio] e B} &4t
th 23] E-2 FEAAY ARAXE bz FAAE
AlFolME 7t £ S AL, U e
FEAAE A9t FAAYAE BT ofdo] Hel Bk
EAdTh AL FEAAY AR A o]dsd) el
o] 0.67%1A 01, SAA T A5 ool B
Ho vy #2 s B, 2T T T34
2] AlEe} SAAE AlE 5 ofggo] el B} =it
TR ALES FSAAE AR} FAAMY AR BT
BRE)7} ofdseel] visl 28) o) w2 TS Btk fEle
T FFE FSAAY AR} FAAE Als BT )
e Ky £& IS Byon, fr)ak 3 fEdw
22 AEFS YRt R8-S ojdsy e BF
FSAAE A5t SAAE AlE BT Ca¥ K9] o]
=7 Yl 4t F el ohn| ik F3AA 2 Al
T} FAAE AR BF ofdeo] HEr) E9kon, o]
% serine©] F& o}v|:=2ko 2 Ut vitamin C 3FEFS
FZ32A 2 AlFolA oJ-E0] 61.74 mg% 2 He] 9] 4.54
mg% Boh =& TS e, SAHE A5 e
o] 7Astg ot ofdee] BElHTh 22 S BY
t}. Total polyphenol 3#-2 FFAt2] A5} SAHA 2
A7 25 ofgdeo] =2 S BT DPPH free radical
scavenging activity> F-FA4 2] A 89} SAAE A8 E
Hlal & wf 3A] Zfole A Zokon, Helrt ofdgel
HlF =2 248 BT
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