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Abstract

We measured the levels of soluble protein, sugar, free amino acids, minerals, total polyphenols, and flavonoid
compounds in Syneilesis palmata as part of a study on nutritional and functional materials for development of
valuable foods. The content of soluble protein in the aerial and root portions were 210.36 mg%o and 870.42 mg%
respectively. The amount of reducing sugar was 848.12 mg%o (aerial parts) and 1,420.91 mg% (roots), and that
of free sugar was 14.85 mg%o in aerial parts and 355.00 mg%o in roots. The free amino acid level in aerial parts
was 1,613.10 mg% and that in roots was 3,282.96 mg% The mineral content of aerial parts was 3,531.53 mg%
and that of roots was 1,878.34 mg% The K, Ca, and Mg levels were greater than those of other minerals, with
K comprising more than 75% of the total mineral content. The levels of polyphenol and flavonoid compounds
in aenal parts were 1,920.00 mg%o and 843.95 mg%q respectively, and those in roots were 487.56 mg%o and 91.07
mg%q respectively.
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skal glow, Wzt A= ARAH], B9, 8F, BHM,
dAES} 945 B 7] TY ABAZ AHESATHTY).
W] Syneilesis%A= S. palmata(3-2HPE), S. aconitifolia
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T84 D d RS Lowry 59 WH(13)dl wet A=
02 mLoll E3HA9S 1 mL 78t 30Tl A 1087 HHS-
AZA . 4719 0.1 mL folin-ciocalteu’s phenol reagentS
A7Vt Ao A 3087 vES-A]7] &, spectrophotometer
(Shumadzu UV-1201, Japan)Z AH&-5+4] 750 nmol| A &34
TE SAsIAth 484 ©ld 3 AFE-2 bovine serum
albumin (Sigma, USA)O. & ¥ FFAS ZHAdste] $2h)E
o] AF-of He] Ztzto] tiste] AMEEtoH, SHA S
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& Shim 5o @3 WS whe} e 2
S hexanel 2 FAGEE A AL 045 um

membrane filter2} sep-pak cartridge Cis= A4 2 @)z

>,

Ji-& A AT F high performance liquid chromatography
(HPLC, Waters 600E controller, USA)E ©]-8-3}o] £33
t}. Detector= RI (Waters 2410, USA), carbohydrate column
(4.6x250 mm)2- AH8-3}$1.2. ™, mobile phase= acetonitrile
75 :HO 25, column temperaturex= 35C, flow rate 1.0
ml/min®] 2702 {7 TS FA590H, 33) e

AAR Bago s Yehiioh

2| ofo|=4At A ofO| At REX| 24

Fre] oAk e 1 goll SR/ 100 mLE 7Fst
o 353 F 045 im filter2 st} EAAFE ARE-S}
At FEH AlEE 48 column (Lithium high resolution
peek)©] 29 ofu| Ak 25 E-A] 7] (Pharmacia Chrom 20,
Sweden)S AF8-3} T} Flow rate™ 20 mL/hrol ninhydrin
25 mL/hre] 27 CE pH 2.8~3.5, column®] &5+ 35~8
0T, ¥ &% 13579 27A0Z FAato, 28|
SHTE FElobrmit opr|eit A S 33] e
AR Fagko 2 Yepl Atk

2ol 24

T4 IS Yun 5(16)9] 52 B3l wgrom,
AZE A8 1 gl 65%2] HNO; 6 mL$} 30% H,0; 1 mLE
7}8t thS- microwave digestion system (Ethos-1600, USA)<-
AHget AR E HAE, Ealiste] 045 um filter2 o 3}3}
At} o]E A58 O 3} inductively coupled plasma
(ICP) optical emission spectrometers (IRIS Interpid II XSP,
Thermo, USA)E o83t $-4ht=o] ol 7714 g
S A8, EA2AE Table 191 YER AT A3}
e 33 W st i+ FFAAE YERY AT
& Eclu= 2

$2ES] Z2ldE $E2 Folin-DenisH(17) 2.2 =
FeAth 359 A1F 0.2 mLol SF5 1.8 mLS} folin-
ciocalteu’s phenol reagent 0.2 mLE H7}3F 3, vortexd}]
332 Aol A WX|EIATE 97100 NayCOs E3H-8-9Y 04 mL
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Table 1. Instrument conditions and wavelength of ICP-OES for
individual elements

Parameters Conditions
RF Power 115 kW
Nebulizer gas flow 0.5 L/min at 20.1 psi pressure
Auxiliary gas flow 0.5 Lmin
Sample uptake 1.8 mL/min
Integration time 30 sec
Relax pump time 5 sec
Pump tubing Tygon orange
Replicates 3 times
Al(398.152)
Co(228.616)
Cr(283.563)
Cu(324.754)
Li(670.784)
Mn(257.610)
Elements Ni(231.604)
(wavelengths) 7n(213.856)
Ca(184.006)
Fe(238.204)
K(766.491)
Mg(285.213)
Na(330.237)
Se(196.090)
Gas Argon
£ 7tete St SRS 14 mL 7kt A2edlA 14]
7+ F<F WkS-A17] 3 spectrophotometerS AH&-31¢] 725 nm
AN FREE F8A T Zvs e dEFe

tannic acid (Sigma, USA)Z o] &3l HEFF=7} 0, 25,
50, 100, 250, 500 pg/mL7} HE=5 FHalo] 919} sLgh Y
02 FAEE ST AFJHOZRE hE A
o} ¥l ZYuE S3hE S AEsAth AR
WA F 33] vHE Agste] ot + FFAAE e
Fel=

& ECEL0|= &2t

FAES] Axd AR Y AR 1 g 80%
ethanol 80 mL 7}5}o] whast & 441 22](3,000 rpm, 10
min)ate] FFATS et St ol SAS S5
Agdog ALE3ITE F ZetHol= FHLS Nieva
Moreno 59 WH(18)S WHstH 7 =¥ FE94 0.1
mLo] 80% ethanol 0.4 mLE H7}ste] &3 & 10%
aluminum nitrate 0.1 mL<} 1 M potassium acetate 0.1 mL
1231 80% ethanol 4.3 mLE 7}3ke] 25°Coll 4] 4087t ¥HE-
AR % 415 nmoll A FREE S5 F S0l
= &L quercetin (Sigma, USA)S ©]-83t HFE%7}
0, 10, 25, 50, 100, 250, 500 yg/mL7} H =2 sl 99
T o R A TFFAH S ZHE] ket 4
UE 7449 79 F SeiHols gaks et A

Hhe SHACR 33 nhs Agste] it + AR
UER sttt

ETEIPSES

FAhE ] Az Ao} o] dRES BAg
ZAF= Table 20 YRt A3 & Hirae
1521%90m, A 403%, =AW 4.28%, Z3)&
10.08% 18]l &35 66.40%2S i3tttk dheol
ME F' 1326%, Z9NA 1027%, ZA Y 4.74%, 235
421%, 1831 §3kE-E 67.52% $Hrete] ] 2
o] gefo] AAJRHL}; oF 250 =hck Ty 23 g

=

& A7 Brejrn of 250 o)} wtom ZAH
SHE2 AR S YR ITE Kimd} Yang(9)
2HIFe] RS A% 29 AUE A=
A 59%, ZAY 03%, Z4F 1.5%, 2318 1.7%,
32%E ekl Bagk up glo], B A3 Aue}
A zpol& Holar Qlok. eyt o] gk A Aol 4
o] AA| o AAAEE ARSt] e Blo= A7t
AxE AHEY] TS 24T Lee 5192 =9
A 14.12%, ZAW 4.80%, Z3)45 2.30%, Z73F 8.10%.2
2 Zehiig o] Fheke AESE T Yok o v A A}
St FHeS Uepglon, 23E-2 AhEC] AFEEET
o9 =2 S YERNITE B¢ Hwang 520y o=
= oA 18.0%, 235 12.6%, ZAM 32% 2= A}
o} vlalstd Zehildn) 2330 g AhsEo] oA
ZHT oot 2R ke o HT E9kTh
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Table 2. Proximate composition of aerial and root parts from S.
palmata

(%)

Crude
protein

Aerial parts 1521£006" 4.03£035 428 £0.01 10.08£093 6640 £ 144
Root parts  1326+0.17 1027+0.06 474006 421£023 67.52+052

Parts Moisture Crude fat Crude ash Carbohydrate

"The results are mean + SD of triplicate determinations.
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+84 ChEn aely, Raig oe

g B9 84 dd ks 249 F
AH-= 21036 mg%hs Tt oH, EE
mg% o= 27t AR 4] B 84
e Aeg EMHUATKTable 3). Aol &4 3
S B3 A3, 399 848.12 mg%, 8F 14.85
mg%°] =] AN o= AT 1,42091 mgh,
2192 glucose, sucrose, maltose”} &= 355.00 mg% -+
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Ao yepytt. $ahEe] ARt e fEd
o] =9k o™, 53] sucrose= APFHHETE oF 408 o]
SH-E O] AL, glucose9} maltose] T BE]7F A3
B} 10~264) 2ok

T2 Yolle FUY 1,687.10 mg%(21), B 1,850
mg% o] ATHE Joo2t Kang(5)2) Axte} vl wahd
FAES] AT o] B Ao F Yty ey
o] 91y} Beo A 2] fructose9} glucosed] &Eo]
7z} 0999} 1.94 mg%eh= Kim 5(22)2] Axto} vlwahd
FrhEe] fEle 24 B SRk B2 2ol Aoyt
SahgEo] Ay nh A 4R= oF 154, el 1800 Be
FE S FRetATh T YRS Y] A Bl A
8449} 745 mg%E FHTITE Kang 5(23)9] 29} HluL
ST fagEo= vl B fElde] gl e
AeZ EAHT

Table 3. Contents of soluble protein, reducing sugar and free
sugar of aerial and root parts from S. palmata

(mg%)

Free sugar
Glucose Sucrose Maltose Total

Parts  Soluble protein Reducing sugar

Aerial
parts

Root parts 87042 +891 142091 £3.59 25625 64.00

21036 +445" 848124625 985 160 340 1485

3475 355.00

"The results are mean £ SD of triplicate determinations.

2| ofo|At Y ojo|L At REX| EHEE

G o] AFef el o] ] ofm]=iha ofw| At
A=A e =343 A= Table 40 YeRAACE A4+
Fo] ojm)izal F FHES 1,613.10 mg%EA] glutamic acid,
lysine, arginine 59| o] HlwA Wtow, e
arginine, alanine, proline 5°| B4 =}k F e
3,282.96 mg%o|tt. gl ol At THS AR H T
srEjoll A 28 o) Z=RkO Botn| =2l lysine B
(65.29 mg%) Bt} A4H(211.13 mg%)7t oF 3uf Bgiot
T2 arginineS 2289632 mg%)7F A AHH-(193.29
mg%)ETH F 4.6H] WM, histidine ](167.47
mg%)7}F /35798 mg%) BTt oF 208 o) BTt B4
o =2k threonine S A €] dtale A/dH-o] ghFo] B
R} Z9t o} vl Fpoln| ik |7t AR =
< TS eIt

o =it FEA Y AR 24 B ko] 2|7}t
ARoH BEE= 1,126.57 mghEA AFH-2] 377.83 mg%
R} oF 38 H= 2kth y-aminoisobutyric acide A]45-
o A 208.20 mg%©] 1L, BEE] o ME 864.84 mg%h = A
oAt R A ke 55%9) 76%S XFAISHR .1, o]k
2831 #AQJE omithine> Aol oL -4k
& BEloE 46.89 mg%E T3t oM, Cad AWFE

Table 4. Contents of the free amino acids and amino acid
derivatives of aerial and root parts from S. palmata

(mg%)
Free amino acids Aerial parts Root parts
Threonine 76.09 7127
Methionine " tr
Isoleucine 54.35 4333
Cosenlal Leucine 167 3701
Phenylalanine 59.35 51.54
Valine 5755 5171
Lysine 21113 65.29
Aspartic acid 158.55 307.69
Serine 91.16 94.16
Glutamic acid 23324 37157
Glycine 15.05 26.80
Non-essential Alanine 154.64 448.37
amino acid Cystine 8240 14177
Tyrosine 125.83 100.43
Histidine 798 16747
Arginine 193.29 896.32
Proline 4182 396.23
Total amino acids 1,613.10 3,282.96
Phosphoserine 75.06 128.08
Sarcosine 15.95 nd”
a-aminoadipic acid 11.28 11.94
[-alanine 1245 29.00
Amino [3-aminoisobutyric acid nd 921
acid y-aminoisobutyric acid 208.20 804.84
derivatives 1 < bdroxylysine 1452 618
Cystathionine 25.50 nd
Ornithine nd 46.89
Anserine nd 3043
Carnosine 14.87 nd
Total 377.83 1,126.57

])tr © trace.
nd is not detected.

o] Bolél= anserineS 3043 mg% F+EH AOE EAE
At

2 A7 A AE ofv|idte] F 2,051.8 mg%h =
aspartic acid®} glutamic acid”} 22t 255.59} 260.8 mg%
TS FfratAThal Barg Kim¥? Yang(9)9] Z¥e} vl
S f] opriabe] FhaF gl A B Atol7t AN
o} 12y Kim 522)°] A2 opv| At 5 TS 243
Aol A ol 73223 mg%ol ™, Beol A 221.28 mg% It
FE At AR AR E A9 He] e ofr]
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416 SAEFAL S
st Fege] o wskek ma PR 2o ) oplere
139.25 mg%olH, ofn]x=At == 101.39 mgh o2
arginine, glutamic acid 78] 3 y-aminoisobutyric acid 5 <]
SHefo] =ohe Ruene) BodlE 17.04 mg% ] 2
opr] =4t} 337 mg% o] obv| At FEAZE i E AT
A3H5)9}F Hlast & AhE-o] 2] opr| it ofr
A FEAe] FHke] FEdRT B =8kt Choi4)= T8
3 ] obrieAbe AFe] oA JdA 7eA Bt
ofz} Aol FESt Bhe FAshe T AR =N
rgo T $249 gk iy vl a3 84 "Jda
Busith 48 A7 5 syl sAuEdle 2R
(25,26)° T3}= glutamic acid$} aspartic acidS = &
frElo] Qlom, 53] Hejdle &utd} @S W+ arginine
3} alanines 7 ol FrHf dvk= AMLL 7154
AFolv 8 o AUES AL, o8 & e
7Fs/del wre AS Uehle Aoz Aadn.

2718 g

Az FE FU1AS B8 A AgRE &
3,531.53 mg%, E)E 1,878.34 mg%E 1 SOl K7} 24zt
2,699.337} 1,142.40 mg%=A A 7714 39 75% o]
FE AR H(Table 5). ©]9]ol] Mge A5 417.73
mg%, 2] 167.16 mg%, Cat= 365.60 mg% 2} 264.67 mg%
24 AU A 24 17 Aol 3240 K} Ca,
Mg7} A=) A 714 gl A A3 98% ©]
2, el 83% oS AHAISHATE e H T Ao
714 o] AWHA o g Ego), Al AR E &
] FAEA FAL FE = 10969 mg%7t FHrEo] AN
oW, Na% AARE 9.73 mg%olot}t B ME

Table 5. Mineral contents of aerial and root parts from S. palmata

(mg%)
Elements Aerial parts Root parts
Al nd” 109.69 + 1.04”
Cu 175001 207002
Mn 2375008 10.79 £0.02
Ni 0.16£0.00 0272000
Zn 4942000 6.59£0.08
Ca 365.60 £ 0.87 264.67 +0.99
Fe 8541005 3154051
K 2,699.33 £9.02 1,142.40 £ 0.00
Mg 41773 £ 061 167.16 £ 0.04
Na 9.73£0.06 143.16£0.10
Total 3,531.53 1,878.34

"nd : not detected.
The results are mean + SD of triplicate determinations.

37 A168 A3ZE (2009)

143.16 mg%= vi-$- o] g Aoz EALQT) 18
U Mg= Ad5417.73 mg%)7} #-2](167.16 mg%)R.t} 2.5
v gttt

AT SB[ 7714 S #2418 Ohel Whang(27)9]
Ae)A(679.0 mg%), TE(543.0 mg%), =Zv}E](405.0
mg%), 2] (419.5 mg%) 52 234}, Hwang 5(20)<]
5288652 mg%), 7E(1,547.6 mg%), T (3,109.2
mg%) 59 Riet B APAAE vlustd FHEGE
ARE BrEle] 771 Fheke] wigkou) sl AEd 52
g, FRETGE SAUEe] 7714 ko] Eith

 Eold szt SEtExo|= &

SARE] ZF §-9d Zejuley ZefHeo|E F e
S 238 A7 AARE 1,920.00 mg% o) Z2)H =3
84395 mg% <] ETtRo|=S TRl oy, Heole= 7t
Z} 487.56 mg%2} 91.07 mg% = Be) R} R|AHRe] Za] )
T g qul), ZejR o= oF 9n)) o] E=3kTHTable 6).

ksl S48 Yehlle 43 ekl dd ZEuE
¥} ZetR ol S 2438 Kim S(28)2 Qi &=
o] ZaluEo] Z+2} 3973 262 mg%, ZeFH o)== 591
7} 51 mg%etal Bl 514 om, FFie} Lokl 247} 1476
3} 1,000 mg%2] Z2)=lss, 7209} 237 mg% o] ZetH o=
£ FHsldthe A% vwstg S o $AhE Bl
Zvs e i SSEO oy SefEeo|E
e QARG wolkth ey AhE AR Qi
7 &= a8|a 3, 2k vlastes e Fa2

rol=o] o] ¥ Aoz eyt

Table 6. Contents of total polyphenol and total flavonoid
compounds of aerial and root parts from S. palmata

(g %)
Parts Polyphenols Flavonoids
Aerial parts 1,920.00 £ 11.55" 843.95 £30.39
Root parts 487.56 £ 6.34 91.07 £ 10.13

"The results are mean + SD of triplicate determinations.

o ot
i} =

FAGES] AFeHE THX 9} T)eA AF LAEA
W 7hede HESE] st fakuEe] Aok
o] 348 S84 SMAT} g ojuweAl 2714 T3
ZejulEdt SetEolE St IS ST A
A-0] 849 Tl Ae 21036 mg% RO BelE 870.42
mg%, SFATS 24 848.12 mg%, ¥ 1,420.91 mg%,
83 Fel e 22} 14.85 mg% 9} 355.00 mg% = ¥e] <]
glucose 0] 25625 mg% 2 HA FE]De] oF 70% o)
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S AT ot =k Aol A 1,613.10 mg%
© 2 glutamic acid(233.24 mg%)<} lysine(211.13 mg%)-<,
o= 328296 mg%E  arginine(896.32 mg%),
alanine(448.37 mg%)2] o] vl d wWoth ofw|=it
FEAE AN 37783 mghRoH, EEoA=
1,126.57 mg%E 3l 7182 A/de} dhejol A
Z}Y7} 3,531.537} 1,878.34 mg% o= K7} 75% ©)14= &
st o, Cast Mg ST HlwA @k s 4
U A= 1,920.00 mg% o] Z2#=7 843.95 mg%<]
ZR 0|22 3HRaty BijdlE ZH2) 487.563 91.07
mg%E Frote AR FAFHUAT i AR
wElEg 77147 2YuE 181 FEkReo|E S3tE
o] ghFo] Ear, e 4844 v, skl |
Te]ar opmjiike] ghigo] AR HTE =& Ao 7 LER
o} ool A $AES ofdent 288k Ha oA
T o] AeEA EEAY dFEES SRR s
3 AFLEAZA Y TP 7Hs 0] Ae FOE AlsHTh

H

ZAte 2
B ATE ANAAR AL AAME AL )
sh @PARALATAE)) Aol ofste] o] Foixl
A9,
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