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Analysis and comprehensive evaluation of ediable and medicinal quality of
different strains of Polygonatum kingianum
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(Institute of Quality Sandard and Testing Technology, Yunnan Academy of Agricultural Sciences, Kunming 650205, China)

ABSTRACT: Objective To compare the differences in the quality indicators for ediable and medicinal of different
strains of Polygonatum kingianum, and conduct a comprehensive evaluation. Methods The rhizome of 3 strains of
Polygonatum kingianum, including the strain of Polygonatum kingianum with white flower and green stem (PKW),
the strain of Polygonatum kingianum with purple flower and green stem (PKP) and the strain of Polygonatum
kingianum with red flower and purple stem (PKR), were used as experiments materials. The differences of the content

of nutrient, mineral elements and the main active ingredients was analyzed, the study on comprehensive quality
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evaluation research was conducted based on the membership function and principal component analysis methods.
Results There were significant differences in 19 quality indicators between different strains of Polygonatum
kingianum. PKW had the highest content of crude protein, total starch, crude fat, Na, polysaccharides and total
flavonoids, PKP had the highest content of 10 kinds of mineral elements (K, P, Ca, Mg, Al, Mn, Fe, Zn, B and Cu)
and total phenols, PKR had the highest content of moisture and total saponins. Pearson correlation analysis indicated
that active ingredients showed a significant correlation with mineral elements and nutrient (P<0.05 or P<0.01);
however, there was no significant correlation between nutrient and mineral elements. The analysis results were
obtained by using the membership function method suggested that the highest scores of food and medicinal values
were PKP and PKW respectively. The principal component analysis of 19 quality indicators were carried out, and the
cumulative contribution of the 3 principal components was 96.41%. The evaluation results showed that PKP had the
highest comprehensive score. Conclusion The medicinal value of PKW is the highest. PKP has comprehensive high
quality, is suitable for both ediable and medicinal.

KEY WORDS: Polygonatum kingianum; nutrient; mineral elements; active ingredients; correlation analysis;

membership function; principal component analysis
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Fig.2 Nutrient content in rhizome of 3 strains of Polygonatum
kingianum (n=3)
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Table 1 Content of mineral elements in rhizome of 3 strains of Polygonatum kingianum (n=3)

&5 /(mg/kg)
ATEA
K P Ca Mg Al Mn Na Fe Zn B Cu
prw 2645333 1650249+ 2205162+ 874786+ 117767+ 73.127+ 50017+ 21477+ 15620+ 13867+ 3.778%
1663748 24914°®  35001°®  3.650°®  5.507°®  1.579°®  1.600** 0916 0272°% 0.651°*%  0.060°"
pgp 4280333+ 202567+  3670.128+ 1525333+ 14218+ 121267+ 49.810+ 53567+ 20750+ 14880+ 5572+
475.662*  170.506*  418.988%" 147.314* 6265  18.825" 3.430°4 243" 2758 0.700"  0.427°°
pp  2038.667+ 1190763+ 2115628+ 665533+ 110466+ 72867+ 40.89= 26113+ 14.503% 11810+ 3.274%
529188 42.178°C  55.157°B  35391°8  4783°B  2.482°B  2.184% 0.015°8 14.503% 04278 0.127°B
SEHME 3188.111  1625.227  2670.306  1021.884 123471  89.087  46.906 33.719  16.958  13.519 4.208
FRifEE 945.898 418.492 867.602 448377 16.609  27.869 5211 17.344 3.331 1.564 1.208
WRRK%  29.67 25.75 32.49 43.88 1345  31.28 11.11 51.44 19.65 11.57 28.70
W NG RIS FRE A 3R i 7 A 28 5 8.3 (P<0.05) Il 2. 2 (P<0.01), T,
w2 ITRFAEERIFMERDZEM=3)
Table 2 Content of the main active ingredients in rhizome of 3 strains of Polygonatum kingianum (n=3)
IRES Z W% SR/ % BETR/ % %
PKW 28.190+1.306™* 0.958+0.0378 0.124+0.006™* 0.094+0.003P
PKP 23.473+1.005%® 1.307+0.061%* 0.111£0.004°B 0.106+0.005*
PKR 27.943+1.105* 1.460+0.070%* 0.106+0.003® 0.085+0.002°?
FIE 26.536 1.242 0.114 0.095
PrRifE2E 2.504 0.229 0.009 0.010
A5 RZE% 9.44 18.41 7.77 10.19
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Fig.3 Correlation analysis of quality indicators for ediable and medicine of rhizome of Polygonatum kingianum
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1 0.01~0.86 Z[1], PKP 1975 37 5t Bt fie =, PKW IR Z, PKR #
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Febrio sk E R EETE 0.24~0.85 2], M EURHEFIR IR Ny
PKW>PKP>PKR, #W]\h %R PKW 25 M E i (3 4).
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Table 3 Membership function values of ediable indicators of rhizome of different strains of Polygonatum kingianum

o e e wimer FHFE |,
mAR OHMEA BER MR K K P Ca Mg Al Mn Na Fe Zn B Cu N Hey
HRA(E
PKW 1.00 1.00 1.00 0.23 0.01 0.56 0.07 024 023 0.01 1.00 0.00 0.18 0.67 0.22 0.43 2
PKP 0.62 0.33 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 098 1.00 1.00 1.00 1.00 0.86 1
PKR 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.14 0.00 0.00 0.00 0.01 3
F4 TRBFHERREARETHRERYE
Table 4 Membership function values of medicinal indicators of rhizome of different strains of Polygonatum kingianum

LR E2 i MR sy S RS E AT ACIEN Herr

PKW 1.00 1.00 1.00 0.41 0.85 1

PKP 0.00 0.31 0.31 1.00 0.41 2

PKR 0.95 0.00 0.00 0.00 0.24 3

25 FRIGRERBEMERERERS T

FH B2 /R #% (Pearson) A 3¢ 72 5053 H 45 S 38 WH HORS AN
I i SRR AR [R) 205 A DG, 5 RN 19 £ 24 AR AR BB
Xt b RN, SHBKERELMNER, FASAPE
TEECE AL LR AR 25 BAL A A B RS, Fifk
N BER A ERSAR, JERELE B IRFE bR AR A5 B P4
U, FH BB A HTE S AN RS B 2 R bR b T4
EIE .

Xt 19 ASEh RS BRI T ERLS 0T, BT 3 ST
Z TR BN 59.19% . 27.27%F1 9.95%, RifikF|
96.41% (£ 5), ULHAFRE 3 NELsr ol RIS 3 AN RIEH
KGRI I F2 B L, T A Ry B 0 X L R
FHATER AT . 25 1 B FRERE R 11.247, Koy
(0.466). K (0.873). P (0.939). Ca (0.976). Mg (0.997).
Al (0.955). Mn (0.940) . Na (0.668). Fe (0.924). Zn (0.944)
B (0.848). Cu (0.998). MM (0.948)5 455X 55 1 T4 B
A BRHIIE [ TR, 22 B5(—0.845)% 45 1 s> HAT BRI
) 5Tk, 55 2 FMAMERIEEN 5.180, M F1(0.722), A
TEHF(0.968) . HLIEM’(0.926). Na (0.570), B (0.504), ZHi
(0.442) . EEREN(0.99)EFEARXT A 2 B HA K KHIE
SRR, BT (-0.787)RFES 2 F s B B Y i T
803 BT RFRIEESY 1.891, HHAE1(0.625) FLE B AT
(0.612)XF55 3 LA IE M MAL K, 7K5M(-0.817)XF2H 3
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Table 5 Load matrix and contribution rate of quality indicators
of rhizome from 3 strains of Polygonatum kingianum

mi BT AR WERS B2 B 03 ERS
HEN 0.218 0.722 0.625
RIEH 0.076 0.968 0.201
bR} -0.263 0.926 —0.265

K4y 0.466 -0.221 -0.817
K 0.873 —0.288 —0.042
P 0.939 0.307 -0.121
Ca 0.976 —0.150 0.093
Mg 0.997 -0.022 -0.013
Al 0.955 0.079 0.228
Mn 0.940 —0.204 0.090
Na 0.668 0.570 -0.353
Fe 0.924 -0.349 0.140
Zn 0.944 —0.028 0.078
B 0.848 0.504 0.078
Cu 0.998 -0.030 0.021
EZ2 ~0.845 0.442 0.292
PSRN -0.013 -0.787 0.612
SR 0.063 0.994 —0.010
ey 0.948 0.247 0.139
FRIEAR 11.247 5.180 1.891
Ty ZEFRTERE% 59.19 27.27 9.95
BT % 59.19 86.46 96.41
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Table 6 Principal component scores and comprehensive scores of quality indicators of rhizome of different strains of
Polygonatum kingianum

LS 55 1 ERUMS 55 2 FRUIHSY 55 3 ERARST Z51851(C) i35

PKW -1.18 2.69 -0.94 —-0.06 2

PKP 341 —-1.04 -0.20 1.78 1

PKR -2.70 -1.76 0.53 -2.10 3
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