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Major Chemical Components in Rhizome of Native
Polygonatum Species in Korea
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ABSTRACT : This study was done to accept basic data on chemical components in rhizome of native
Polygonatum species in Korea. In mineral contents of their rhizome, total nitrogen, potassium, calcium,
magnesium and sodium concentration were higher in Polygonatum inflatum, P. humile and P. odoratum
var. pluriflorum 1 than the other species in all the sampling dates. P. odoratum var. pluriflorum 1, P.
odoratum var. pluriflorum 2 and P. inflatum showed relatively higher iron and mananese contents but P.
odoratum var. pluriflorum 1 and P. stenophyllum did in copper content on November 20. Total sugar was
acculated in later growth stages, although P. stenophyllum had the highest content but P. lasianthum var.
coreanum had the lowest in all the sampling dates. Protein content was the highest in P. lasianthum var.
coreanum but the lowest in P. stenophyllum in all the sampling dates. The major ‘amino acids in their

rhizomes were arginine followed by glutamic acid, and total and essential amino acid content were
abundant in P. lasianthum var. coreanum and P. humile.

Key words : Minerals, Sugar, Protein, Amino acid concentration and composition, Polygonatum spp.
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g o] TRHO JE Ao BuH] vt $eF
o] ReHEY dGFRE glucose, fructose, rhamnose,
arabinose, mannose’7t FFE o®( Kim & Lee,
1980), A9 A&tAdA= H2A fructose?t 7P B2
glucose®} arabinose”} FF FHyEo] o o]efe]
ad P 2] alkaloid’} TEO vk doh(er =
1995). dAlE F2 TR ol&HE FZd X3t
Aole 5.0%9 43 feldoz 4.5%9 sucrose,
1.9%9] fructose, 0.3%9] glucose?} E3HEo] Qe A
o2 BRuHEI AT Hwang et al., 1998: Kwan et
al., 1997).

TEUS AEY oM xAte] TR T B AF
T 5FHY ZHLEHE 1639 olulxdle] £y
Qe IF tryptophans ALE RE Folu|Alo]
Eo] om glutamic acide] ko] A Eou}
histidine, arginine®) FFE ES AoZ Rud: Qrt
(Kim & Lee, 1980). 23} Sz=del o] 16%9
ol :xAbS i3t e el arginine, glutamic
acid, aspartic acid, lysine, leucine®] €02 ko] 7+
Agta sht olEo] AgEIel BHo] gl Hew
d=iA ek g Aekx) 78F-S AEdte] ofmwAl &
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A AdtHKwan et al.,1997; Hwang et al., 1998).
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cholesterol FET AF Ev 585 Egd oprxAb
g 7L #Ho] ' Ao delA gedl(Nagata
et al, 1982: Rho & Seo, 1993; Sugiyama &
Muramatsu, 1990), ©}2]=AkE methionine™} cysteine™
2219 total cholesterol, free cholesterol, cholesteryl
ester 2 triglyceride& & TAAIZIE Tt de R
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Table 1. Collection place of seven Polygonatum species used in this study

Species

Collection place Korean name

Polygonatum odoratum var. plurifiorum 1
Polygonatum odoratum var. plurifiorum 2

Polygonatum stenophyllum

Polygonatum odoratum var. plurifiorum for. variegatum
Polygonatum inflatum

Polygonatum lasianthum var. coreanum

Polygonatum humile

Hamyang-gun Dunggulre-1
Gukmangsan Dunggulre-2

Chongju city Chuengchueng dunggulre
Cheju-do Munui dunggulre

Jinyang Tung dungguire

Jukdae
Kaksi dunggulre

Hamyang-gun
Hapcheon-gun

T £FE T2 QH1998)9] UM IFFRXT7F o]
(1996)9] g=ralEws 9 71(1996)9] =9 AY2E
of oatdoen, 7lEl AEEe Fzsldi(e], 1996:
5, 1989). 13U FZdl= Bkl 7P ol AuiE)
I v A%E 5= 12 Adsdrleyd IE:A8%
ANA A7zl AA LR drEE A ASE F
ZY 22 FE3 AFEAER ol &t FHE A

T A3HAES olAE] A wixgsskA 1,0000] g
3083 XA T SAAA B 29 22 38k B4
< MR ANEEH Z 110 cm ¢ FEE UE o
30%15 cm® Al

ANEEAe] Al AFERZ IHon olAd 27
AR ZPA] 71812 1027 3,000 kg2 AlE3IAT
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Table 2. Chemical prorerties of soils used in the experiments

EC oM Av. P,0s Ex. Cation (cmol kg™ NOsN
pH 0 4 y A
(dS m7) (9 k™) (mg kg™) K Ca Mg Na (mg kg™)
5.1 0.61 66 553 0.41 259 0.71 0.08 29
2. Al5tHe M= .-_v:_'-’—\i (Kontron, USA)S o]-g3ted 470 molA 38 &H

A7) 27,
o 8d Aut ww

, oP A H ok B
H3k vl 248 FUFA A
Y o= *}"4%1 159 X3HE& A7t 1
ARG 1148 2o AAFst IR E AAT & B2
g2 Ao Fyol] £o] e o]BAL &3] AAT)
At ojEdo] AAR AstHS ddste] 75Tl 3¢
2+ AZF o2 sample mill (Cyclotec, Tecator)S ©]-&
st} 50 mesh® wifigh & EXo o]&E w7tx]
plastic ®oll B@3Igt BAJe) HEYE Eol7] A3t
o vigd A8/} BBE plastic B £S5 EAAR
£ A3 T3

7t FI71dE2
=49 AR 0.5 golith HSO, 1,000 ml : H,O 18 ml
“salicylic acid 6 go BI&Z 3Alg Falde 6 ~ 7
mlE 713l hot plateZ 71E3tAA IPskrEAE 713t
A FAo] & wi7kR] FARANE AASH. ""1‘:’
sE 8HE A2olA] 23] Fol| Aq7}A] No. 62 H&
Holl oJ33t o2 100 m7} HEE FHSFE BE3Y
o FH4E FAEHE 100 mE 3Xd §AFlA
10 ~ 20 mE #3} Kjeldahl oz AHzFst¥ct.
9] AE2 AlE 1go] H&EFH Kijeldahl flaskell conc.
HNO; 5 mE Hel & AA3] 7FE3PHA HNO; - HSO
4! HClOa = 10:1:42 31449 Ternary solution 10 ml
7¥ataA ZtgEsiAzETh JHgEEE AR £
O%JM?E A3 & FHTE EEo] 100 m7} HA )
At olZA E3ld €0 5% lanthanium oxideE 3
7H o AAREREAY) (L2502 A8kt

olt

=

HE AR 0.5 go] Sl A@Tel 80% ethanol
S0 mE AN F 80 B 2Ad J2FXAM 24T
¢ FE2T F qHRE AFAY. FEE ARE o
Al benzeneoZ F&3% F FH3lAZl AN | mielt) 5%
phenol 1 mi$} conc. HSO, 5 mE &£xt¥og HEY
A8 Ego] g4 F AL 3087 HAEAT o
o} o] FEd &A%

fanl

i)

fe
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UV spectrophotometer
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ATt 29 FHE A HE FEELAER
glucoseZ o]-&3t3on o|ZHE FAHH ARE o83}
o] AL 73 Fol FAHE AR FHEE o) E3t
of FAEY XA F FFE AT

Cl. CHEHEID} ofo|it
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citrate buffer (pH 2.2)8 2 ml 715t FAAZ] F
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o) ARe o] A filtration® £9E o]&3t9 auto
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Table 3. Nitrogen and phosphate concentration at three sampling date in rhizomes of seven Polygonatum

species
. Total nitrogen P20s
Species
Apr. 20 Aug. 20 Nov. 20 Mean Apr. 20 Aug. 20 Nov. 20 Mean

.............................................................................................. %
PO1? 2.06bct . 1.56bc 2.02b 1.88 1.52a 0.74b 0.85b 1.04
P02 1.86¢ 0.88d 1.20c 1.31 1.26b 0.34¢ 0.68¢c 0.76
PS 0.95d 0.92d 0.98¢c 0.95 0.57e 0.36e 0.51d 0.48
POF 1.21cd 1.53¢ 1.30c 1.35 0.5% 0.61cd 0.52d 0.57
Pl 1.60cd 2.05ab 2.35a 2.00 0.83d 0.57d 0.68¢c 0.69
PL 3.15a 2.52a 2.54a 2.74 1.47a 0.84a 0.92a 1.08
PH 2.73ab 1.62bc 2.37a 2.24 1.03¢c 0.68bc 0.89ab 0.87
Mean 1.94 1.58 1.82 1.78 1.04 0.95 072 0.90

Y POV, P. odoratum var. plurifliorum 1, PO2, P. odoraturn var. plurifiorum 2; PS, P. stenophyllum; POF, P. odoratum var. plurifiorum for.
variegaturr, P\, P. inflaturm, PL, P. lasianthum var. coreanum, and PH, P. humile.
* The values having different letters within the same date were significantly different at the 5% DMRT.

AxgEo] v 2, 55 FHSEYE
A% 9 AsAe E?M A sHEe] ASo] FAsle
AA71A] A FrE FAAE AR = gle A
ZEAE 71 e A2 siMEch

TAIZY ASAE QAL e WEEE ASx)
Ql 49 209 o]FHE 11¥ 204714 Feke] Hie A
& ZAAHE e 240 ASA7ol gt o3 W
37t e A AATET R E Qe &

oA 7Pt 3, O tFeg $EU1 ZAE

A gstou, Aafge] JPE W ST Ede 74
SZYelM kR dA] 7 B Reg yehgo
webA Z3tge] Qlakgtage ALTEEE g2 ASA
7IEE F7o] glo] A& ghdhe FEHE Holu A
o] W Fo] T W& ZHE B H|EA
4] olgg o] mEHolol & Aoz 1)

30 ZEY ZE & AS} o) ZELS AS

~ 1.83%, 8¥€d& 0.27 ~ 0.
~ 1.22%9) WHHE B A5

2719 44l
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Table 4. Potassium and calcium concentration at three sampling date in rhizomes of seven Polygonatum

species
. K:0 Cal

Species
Apr. 20 Aug. 20 Nov. 20 Mean Apr. 20 Aug. 20 Nov. 20 Mean
.............................................................................................. OO OO TGO O UGS UO OO O O
PO1! 1.83a 0.79a 1.09b 1.24 0.11cd” 0.06abc 2.02b 0.73
PO2 1.23¢ 0.48b 0.89¢ 0.87 0.13b 0.05bc 1.20c 0.46
PS 0.52f 0.27¢ 0.45f 0.41 0.09d 0.05¢ 0.98¢c 0.37
POF 0.74e 0.51b 0.66e 0.64 0.11cd 0.06ab 1.30c 0.49
PI 1.00d 0.54b 0.75d 0.76 0.11bc 0.07a 2.35a 0.84
PL 0.68e 0.53b 0.73d 0.65 0.18a 0.07a 2.54a 0.93
PH 1.33b 0.81a 1.22a 1.12 0.10cd 0.07a 2.37a 0.85
Mean 1.05 0.56 0.83 0.81 0.12 0.06 1.82 0.67

Y PO1, P. odoratum var. plurifiorum 1; PO2, P. odoratum var. plurifiorum 2; PS, P. stenophyllurr, POF, P. odoratum var. plurifiorum for.
variegatum; P\, P. inflaturm, PL, P. lasianthumvar. coreanum, and PH, P. humile.
' The values having different lefters within the same date were significantly different at the 5% DMRT.
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Table 5. Magnesium and sodium concentration at three sampling date in rhizomes of seven Polygonatum

species
MgO Na,O

Species
Apr. 20 Aug. 20 Nov. 20 Mean Apr. 20 Aug. 20 Nov. 20 Mean
.............................................................................................. %
PO1' 0.25¢ 0.13¢c 0.18c 0.18 0.16de 0.16b 0.05a 0.12
PO2 0.35a 0.10d 0.15d 0.20 0.18c 0.15b 0.06a 0.13
PS 0.16d 0.10d 0.10e 0.12 0.17¢d 0.16b 0.05a 0.13
POF 0.17d 0.14b 0.16d 0.16 0.16e 0.16b 0.05a 0.12
Pl 0.28b 0.13¢c 0.15d 0.19 0.20b 0.16b 0.06a 0.14
PL 0.25¢ 0.16a 0.20a 0.20 0.22a 0.20a 0.05a 0.16
PH 0.26bc 0.10d 0.19b 0.18 0.17cd 0.05¢ 0.04a 0.09
Mean 0.24 0.12 0.16 0.18 0.18 0.15 0.05 0.13

Y PO1, P. odoratum var. plurifiorum 1, PO2, P. odoratum var. plurifiorumn 2; PS, P. stenophyfiurm, POF, P. odoratum var. plurifiorum for.
variegaturn, P\, P. inflaturm, PL, P. lasianthum var. coreanurn, and PH, P. hurnile.
' The values having different letters within the same date were significantly different at the 5% DMRT.
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Table 6. Amino acid content of seven Polygonatum species on November 20

, ) Species
Amino acid Mean
PO1* pPO2 PS POF Pi PL P.H
...................................................................................... ng g'1
Essential
Isoleucine 1.84 0.80 0.80 223 1.49 214 1.84 159
Leucine 3.44 1.37 1.27 3.97 2.88 3.88 3.18 2.86
Lysine 1.54 0.42 1.31 2.26 2.89 293 296 2.04
Methionine 0.09 0.06 - 0.05 0.06 0.10 - 0.05
Phenylalanine 2.44 0.83 1.38 3.00 1.63 2.29 202 1.94
Threonine 2.94 157 1.18 3.35 2.46 3.06 2.62 245
Valine 2.99 1.73 137 297 2.68 3.17 290 254
Sub-total 15.28 6.78 7.31 17.83 14.09 17.57 15.52 13.47
Non-essential
Alanine 3.06 205 1.22 3.44 215 2.72 3.17 254
Arginine 8.55 1.68 2.18 10.64 8.39 11.21 9.03 7.38
Aspartic acid 4.66 267 0.46 1.20 0.79 497 422 271
Cystine 439 279 3.02 3.53 452 528 420 3.96
Glutamic acid 7.38 2.09 3.63 7.02 542 6.11 725 5.56
Glycine 1.89 1.34 082 255 1.91 253 229 1.90
Histidine 1.53 0.50 0.47 1.59 1.14 1.82 1.35 1.20
Praline 1.87 0.9 0.80 262 1.96 2.69 157 1.77
Serine 277 1.21 1.47 3.07 2.23 3.01 2.61 2.34
Tyrosine 1.83 0.47 0.46 2.49 1.19 1.93 1.31 1.38
Sub-total 37.93 15.71 14.53 38.15 29.70 4227 37.00 30.74
Jotal 53.21 22.49 21.84 55.98 43.79 59.84 5252 4421

' PO, P. odoratum var. plurifiorum 1, PO2, P. odoratumvar. plurifiorum 2, PS, P. stenophyfium, POF, P. odoratum var. pluriflorum for.
variegaturm, P\, P. inflaturm, PL, P. lasianthurm var. coreanum, and PH, P. hurmile
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Table 7. Total, essential, sulfur-containing amino acid concentration and their ratio in seven Polygonatum

species affected by sampling date

Sampling

date Parameters PO1* PO2 PS POF PI PL PH Mean
.......................................................................... %

Total (T) 5.76 3.82 277 710 4.16 6.02 6.61 5.18

Essential (E) 1.80 1.24 0.77 2.31 1.25 1.83 1.96 1.59

Apr. 20 Sulfur containing (S) 0.51 0.45 0.36 0.30 0.39 0.55 0.42 0.43
EM 31.23 3253 27.66 32.61 30.05 30.32 29.62 30.78

ST 8.89 11.72 13.09 4.16 942 9.20 6.37 8.23

Total (T) 4.56 5.80 3.25 5.64 5.14 754 6.76 553

Essential (E) 1.40 1.82 0.86 1.73 1.41 2.20 2.28 1.67

Aug. 20 Sulfur containing (S) 0.35 0.46 0.25 0.34 0.52 0.61 0.45 0.42
ET 30.70 31.43 26.37 30.61 27.51 29.23 33.78 30.26

S 7.61 7.95 7.54 598 10.08 8.06 6.59 7.65

Total (T) 5.32 2.25 2.18 5.60 4.38 598 5.25 442

Essential (E) 1.53 0.68 0.73 1.78 1.41 1.76 1.55 1.35

Nov. 20 Sulfur containing (S) 0.45 0.29 0.30 0.36 0.46 0.54 0.42 0.40
ET 28.72 30.15 33.47 31.85 32.18 29.36 29.55 30.48

ST 8.42 12.67 13.83 6.40 10.46 8.99 8.00 9.07

Total (T) 5.21 3.96 2.74 6.11 4.56 6.52 6.21 5.04

Essential (E) 1.58 1.25 0.79 1.94 1.36 1.93 1.93 1.54

Mean Sulfur containing (S) 0.44 0.40 0.30 0.33 0.46 0.57 0.43 0.42
EMT 30.21 31.37 29.17 31.69 29.91 29.64 30.98 3042

ST 8.31 10.78 11.48 5.51 9.99 8.75 6.98 8.83

' PO1, P. odoratum var. plurifiorum 1; PO2, P. odoratum var. plurifiorum 2; PS, P. stenophyllurm, POF, P. odoratum var. pluriflorumn for.
variegaturm, Pl, P. inflatum; PL, P. lasianthum var. coreanum, and PH, P. humile.
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