13 % %220 B 2 4 o iR A A Vol. 13 No. 22
2022 4 11 H Journal of Food Safety and Quality Nov. , 2022

Eoikh, FAT, A
S

i 550025)

# FE: BN PRIEAFEGRZETRBRNLH . BRMEZES, 46 . % LI DH-1, DH-2,
DH-3. DH-4, DH-5. DH-6 6 ™t R ZACEAEH T E N SZ Rk, ARl EHKs . Ko, B, £
WL RV EVEAT . R RTVATERE. SRR BRI . R, BTRCESERR, IR SRR Bk T 4R
AU ER ZACHORAE b R VB SR E A2 N A 7E 3% 22 5% JLrh, DH-6 1 20l & & fc s, DH-3
R &R iR, DH-4 (G B AR D7 7 IR B, DH-2 1B B RIA JFORE & R fi i, DH-1 A9 AT A
FIEE 0T ft e e 6 A RIS A W ROCR ARG CR BN T R B, 6 - ah RV HIMELR G5 K
/NIRFFAR Y A DH-1>DH-3>DH-4>DH-6>DH-5>DH-2, DH-1 FIZ5 &40 i ; 6 I dh R E SRR s B PR K
/NIFFEHC YR 9 DH-1>DH-2>DH-6>DH-4>DH-3>DH-5, DH-1 M5 B m . &3¢ DH-1 & S 25 AWE &
T FH, TR AT 2z BRI 5 SR LR T i — A A T S B R o

XRIRE: ZAEERS N BRI BBOUTER, RE R

Comparative study on pharmacological and ediable components of different
strains of Polygonatum polyflora
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ABSTRACT: Objective To compare the differences in medicinal and nutritional values of different strains of
Polygonatum polyflora, and conduct a comprehensive evaluation. Methods The underground part of 6 strains of
Polygonatum polyflora (DH-1, DH-2, DH-3, DH-4, DH-5, DH-6) were used as experiments materials. The indexes of
moisture, ash, leachate, polysaccharides, total flavonoids, total saponins, total phenols, soluble sugars, reducing
sugars, fats, proteins, and mineral elements were measured respectively, and the membership function method was
used for comprehensive evaluation. Results There were significant differences in nutritional values and medicinal
values between different strains of Polygonatum polyflora. Among them, DH-6 had the highest content of
polysaccharides, DH-3 had the highest content of leachables, DH-4 had the highest content of total flavonoids, total
phenols and fats, DH-2 had the highest content of total saponins and reducing sugars, and DH-1 had the highest

soluble sugar and protein content; 6 strains all contained constant elements and trace elements. The comprehensive
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evaluation analysis found that the comprehensive scores of medicinal value of 6 strains were DH-1>DH-3>

DH-4>DH-6>DH-5>DH-2, and DH-1 had the highest comprehensive scores. The comprehensive score size of the
nutritional indicators of 6 strains was DH-1>DH-2>DH-6>DH-4>DH-3>DH-5, and DH-1 had the highest

comprehensive score. Conclusion DH-1 is suitable for both medicinal and consumption, and it can be further

developed and utilized according to the corresponding needs.

KEY WORDS: Polygonatum polyflora; pharmacological components; ediable components; mineral elements;

membership function
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WAL RN REE EECRIGERRSFWES,
H BT AR A [ 5 R 218 O 3 AR 2 R4 A B R
E, WWEHRTH R SRS e | BB E5S 2
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SRR RBOEHITER BTN, SET o 2 10 o O Tl ot ¢
TETF R R BT Bt R & B W SR e Rk 3

1 MR5ERZE

L1 #R55

6 AR b R ZAEBORE AR 3 4F, 77 A SN
WA RS, EERRAEMER LR 1, LUR 51RO A
DH-1, DH-2, DH-3, DH-4, DH-5, DH-6.
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Table 1 Main characteristics of 6 strains of Polygonatum polyflora

DH-1 DH-2  DH-3 DH-4 DH-5 DH-6
FEiE HE FE RE  FE R Re
MR R R R SR WA kEE
Mk Wik W Wk Bk R
Bk I Ik

AR I S (2 99.61%) . AZRAF Rbl(4ijE
98%). I (LI 98%). IR B FM(LLE 98%). HAkm L
TR ERHCARA A, #(K). #5(Ca). #(P). BE(Mg).
¥k(Fe). #£(Zn). MI(B). 4(Cu). 4E(Mn). #I(Na)JCEAR
WEVE (1000 pg/mL, [ 54T €64 J8 K Ak o B il ik
by, JOKCEE . AR . BRERAR . GRERER . DKM . RE
W OEEIRAN (T al, A LRI BRA R, B
il AR EREA( M al, 2GRk A BRA A, vKES
. BilR . IR . FRER[Hral, ER DAL TER AR
ANHl; AHEREDS | 3,5- MK A R (e, -
32 e AE LR BR A R, A F e[ A2, Bz 11
R AR A AR T, TR AL 27
RS H]; BEREN . BRFR (3 Hrall, Ktk Kbz A bR
N AHEE . R ER(ITAE, RHTTE TR AL 1A
B WD), 36 M e (R e BHE & R AT BR A |l ), Sk
21 P sk (R HETORE R ik 5T 7).

1.2 UFE5E%

PR224ZH Ji /2 —H T R [BEEH U G DB FR
23 wl]; 101-4 Y R KT HRAR U BT R A R A
#]); Multiskan 4 K i FR{L (€ [E Thermo Scientific Fisher
/A w)); SB-5200DT TR 75 i1 I Uk 2 (T I AT 2 A= Rk i
WA R ED; UV2600 £E58] B4 6B (R il R SR
IXERATBRZ H]); ICP-OES Optima 8000 B4 2 14 & 5t
TEAY (32 Perkin Elmer 23 F]); Kjeltec 8400 B E &AL
(F+# FOSS 24 +)).

1.3 LWHE
1.3.1 HARSESENE

BESR 2020 Wk (HEZML) BBE DS £
BEZIE 2020 Jiz (P EZ 80 ) 22000 ik, ARk T
WREETE 0~0.165 mg/mL JFEIPNZEIESC R RAT, druEfhzk e
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h Y=2.7152X+0.0087, *=0.998; 1 HHil S M4 )y
SE, ARUESL AR B ETE 0~0.44 mg/mL JEE LR
RIF, FrEfhZ 572 ¥1=0.267X,+0.0012, r;>=0.9986; &
T2 M Y gy kI, bR S U T R AR
0.006~0.043 mg/mL U FEINKIECR RIT, Pl hiEh
Y,=1.1818X,—0.008, r,°=0.9982; 2 e b 4 i 290y iy v
W, ARAESE BRI EETE 0.005~0.042 mg/mL i [l N
LMXARRL, WML TR Y;:=14.561X5+0.0309,
r,’=0.9919.

132 TRBRSEETNE

KA EEMES I 2020 4F ChEZL) KAIE Ty
B RS E S HE 2020 4F (R EIZG0 ) IR 43I0 R T
KIS E 22 GB 5009.6—2016 { & &4 EFFrilE &
wi ORI ) 5 AR R R L ECE AR s
G R : N TG & ok FHELR E AL E, K. Ca., P,
Mg. Na, Fe, Cu, Zn, Mn., B JGZ &l HUEHE &%
B 1R & B % 7% 32 (inductively coupled plasma atomic
emission spectrometry, ICP)J5E .

AL 0 R T O LI R, SRR 2
T, BRufESL B WS 0~0.042 mg/mL T FBINL LR
BUF, PR Ll Y=48.295X+0.0539, r’=0.9994.,

I DR e I SR F R B K R R VA D A, SR 4
SR, ARV BB W AR 0~0.34 mg/mL LB N &R
BUF, PR LR Y=0.2845X+0.0012, r*=0.9996.
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Kinin 1 Xomax 78 Z2 A6 FRGAH R PR H5 B8 T B0 02 (1
KAEFE/ME . KR 205 SEE . SEAr . B
FIVATERE . RIS . RRNE . RS R E LT T
bRy KRS & A RIEM IR, AT EARMRZ
TEHRE A e PR R R, B T HE R A
15 HiEALE

K Excel 2010 4T 40HR4E 8, 12 /] SPSS 26.0 #£47

Bt s #r .
2 FER5HH

2.1 ZIEEBEEMIERR

6 MR ZIEEREIERIFERR L 2, DH-1 T ReE,
A3k 33.79%, DH-2 FrRI5 A%, A 22.80%; Ko a9k
T 18%, KA SEIET 4%, S 2020 4FER R EZGL Y,

#2 6 MmEAZEERRAEMIEIR(%, n=3)
Table 2 Underlying metrics of 6 strains of Polygonatum
polyflora strains (%, n=3)

g % K5y W5y
DH-1 33.79+1.86" 3.05+0.08° 1.70+0.23%
DH-2 22.80+0.82¢ 6.83+0.14" 2.41+0.18°
DH-3 31.35+1.54% 3.254£0.27° 1.75+0.05"
DH-4 25.54+0.80% 5.11+0.34° 1.93+£0.27°
DH-5 29.84+1.36" 4.70+0.25° 1.6240.13"
DH-6 26.3342.40° 4.83+0.15" 1.58+0.07°

TR FSIARRNG FREFOR 25 5 5 % (P<0.05), FIHl.

22 ZHERTRTESE

AW RZEER RS E R TRESRWE 3
IR, AR RBON 7.03%~28.56%, FUIARS R FICE
TRERK, HFMAMGTEBHE N K>Ca>P>Na>N>Mg,
{H DH-2 # N>Na,DH-2 # Na % & i # 5 T DH-4 (P<0.05),
{H5HAD 4 A5 RIYTCE 2 5 (P>0.05), HH W K., P,
Mg. Na. N &it¥ g, 1Mi Ca 7€ DH-1 &S, &M
ARG R Z AR RE TR BA 22 7.

PG LS T S MR T B R RS EAMRK
FHICHE . ARG RS ER NI R MR ITTE SRR 4
Fi7R, 28 S RETE 13.26%~38.46% Wik 5h, KIS H2ERK
Ko BARE, TESRBEH Mn>Fe>B>Zn>Cu, A
RZMITRERER/ PN —EEZS, XF Cuit®, DH-2 B
T AL 5 ANEE R (P<0.05), 3% 5 ANk R B E 22 IR
#(P>0.05), DH-6 #' Zn Jt# . DH-3 #* Mn JGK K& DH-2
B JCE &R W E & T HAb S R (P<0.05), 1 Fe JLFE &
DH-4 MHHMEITE . ML H I HR M EITTR 45 REW],
AR RPRETTE RAG ZER, B4 T A B
SRR RS, DTN 224 FORE T & R AR
23 ZHEBAARTESE

6 MR RIZAE G b R I R E 2R B 28
B, SREFMEHSEILER 5. Kb HRZEE
0.05%~78.61%Z [, AN[mlif 1 4328 5 R0 22 F U AN
[F] b R 2Z (AR AL AR BE A o ARG 2020 4F R [E 2 3L ) BLSE,
By R EIRRE, TR R > 2 >
SR> M > S, {H DH-1 FI DH-3 A B & 2L,
SRR . DH-3 R I & & B3 5 T DH-2 (P<0.05),



%5 22 4]

INET, S IR 2 2 AR ORG24 BRI T RO FEER WS 7275

H5HA 4 480 R IF 0B FEZ R (P>0.05); DH-6 FBRZE
PR EET DH-2 (P<0.05), {H[FF:SHAbLN B 1L
T 25 5 (P>0.05); DH-4 rh 3843 45 /85 14 B 5 i 0 1,
DH-2 WS BT & s . ARV E A E AR R 2
HORE B2 T B0 R (R R 22 A6 0K 0 24 FH R o o
2SI — B, X R 2 PR AR AL T ARG
JEA B
24 ZUERBEEFRNISE

6 AR IFI 2 A6 HORG i 28 108 3% o0 o] T M L R |

B AR 1 O B L3R 6, Foh 25 5 R ECK 3.67%~ 14.58%,
FH 6 MAFZATRE R RMNEFHELR, FFIraEAI/N
YA >R A T >R 15, A A R 22
5, WZJRZAERE G TR KA R T B Rt
BORE P25 B 5 18 FR bR e L 1 ot i — 2 fR s, i
FELE R R DH-4 S 5m g 7, DH-2 I J5Ob & i 5 i,
M DH-1 AIEMERRE AR . N EREERE, £
WG &/ ZFE RS, XN ZITR & KA E
TR

®3 N BUEARMAEEETLE S E(ng/kg, n=3)

Table 3 Content of macro element in 6 strains of Polygonatum polyflora strains (mg/kg, n=3)

Mk K Ca P Mg Na N
DH-1 2543.18+252.13° 2354.35+73.86° 1609.36£63.24°  493.11+10.72¢  1396.79+250.36™ 611.80+137.08°
DH-2 4874.63+£514.75°  2300.37+45.41°  1907.93+28.42°  637.86+23.55° 1434.57+42.50° 1818.65+11.11°
DH-3 2755.68+43.13¢ 2028.07+24.98° 1365.36+21.45°  413.51<13.90° 1298.45+20.59" 956.37+49.82%
DH-4 3592.224215.97° 2256.49+57.07° 1702.40+21.89° 515.81+9.83¢ 1194.41+16.04° 787.12+4.46
DH-5 2702.81+277.92° 2242 .44+41.70° 1395.514£27.01°  566.39+22.42° 1262.49+13.96™ 889.07+227.39®
DH-6 2514.11£205.22¢ 1960.19+16.71° 1816.92+48.78°  601.03+22.08" 1264.32+26.50% 875.11498.23%
A 3163.77 2190.32 1632.91 537.95 1308.50 856.35
PR 903.69 153.97 209.50 77.52 122.42 166.74
5t 2 EU % 28.56 7.03 12.83 14.41 9.36 19.47
R4 o MZUEBRRANETES E(ng/kg, n=3)
Table 4 Content of micro elements in 6 strains of Polygonatum polyflora strains (mg/kg, n=3)
e Cu Zn Mn B Fe
DH-1 13.04+0.87° 19.03+0.57° 40.87+1.01° 23.59+1.23% 63.59+4.40
DH-2 19.46+4.56* 14.47+0.92° 76.52+7.95° 41.94£11.01° 61.51+2.69"
DH-3 10.89+0.53" 12.88+0.86° 116.26£9.41° 19.66+0.71° 68.25+6.43%
DH-4 13.22+1.83° 12.98+0.52° 48.32+1.33% 30.43+2.27° 70.19+4.55°
DH-5 10.71£1.15° 16.47£1.11° 56.47+3.35¢ 21.24£0.91° 49.88+3.19¢
DH-6 10.70£0.70° 22.60+0.38" 92.89+7.11° 18.59+0.11° 55.05+3.36%
A 13.00 16.40 71.89 25.91 61.41
P2 3.63 3.65 27.65 9.24 8.14
5 R E% 27.92 22.26 38.46 35.66 13.26
x5 6 M EMAZHEBELANST S E(%, n=3)
Table 5 Content of medicinal components in 6 strains of Polygonatum polyflora (%, n=3)
MR 2y ZH SE i BB hsyi
DH-1 66.58+0.05° 10.48+0.51% 0.23+0.08° 6.18+1.73° 0.43+0.12"
DH-2 57.48+0.01° 9.21+0.51° 1.12+0.80% 7.63£1.11° 0.48+0.10%
DH-3 68.59+0.02° 10.90+0.93* 0.18+0.07° 4.34+0.49° 0.46£0.15%
DH-4 62.53+0.02% 9.53+0.56™ 1.36+1.10° 6.02+1.84° 0.5440.09°
DH-5 63.96+0.06" 9.39+0.76™ 1.110.54"™ 5.86+0.77° 0.27+0.05¢
DH-6 64.76+0.01° 10.95+1.28" 0.55:£0.19" 4.14+0.96° 0.38+0.03°
FHME 63.98 10.08 0.75 5.70 0.43
PR 0.03 0.81 0.59 1.25 0.10
2 5 2 EU % 0.05 7.99 78.61 21.95 22.77
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Table 6 Nutrient content of 6 different strains of Polygonatum polyflora (%)

R AR 5 5] HEHB
DH-1 11.43+0.30° 1.77+0.04° 0.23+0.00° 6.37+0.07°
DH-2 8.87+0.34° 7.53+0.28° 0.48+0.00° 4.9240.03"
DH-3 5.51+0.16° 1.46+0.07° 0.47+0.13° 3.82+0.86°
DH-4 10.33+0.45° 1.95+0.14° 0.66:0.03" 5.56+1.42%
DH-5 11.33+0.43° 0.67+0.08¢ 0.13+0.01° 5.98+0.31%
DH-6 10.52+0.38° 2.00+0.04° 0.39+0.05° 5.47+0.61°
EHME 9.67 2.56 0.39 5.35
Frif2E 0.36 0.14 0.06 0.73

55 R E % 3.67 5.42 14.58 13.71

25 SUBBTRRRESTFNSH BEE
ZACTORMEENT)RE, AW, CUENE, S H, 3 &R 5itie

TRk, B BUh RS 5BV 1, ZE T
B4 b, AR RSB, ik e EOR b &
& SRR RETHT A Z AR BRI RE S SEIG AR T TR A
VR, WAE—E R R e — TR AR 00 E S, REECh
SR PN SE A RHIT BT R M, AT (o SE 56 45 S 3 L
VLR . ZAEEAE A AMELR AN LR 7, 6 1N RSR
J& BREUEAE 0.34~0.51 Z[], H DH-1. DH-3 5, i
th, Z46 9% K25 H M {E & 2 48k . DH-1>DH-3>
DH-4>DH-6>DH-5>DH-2, DH-1 4 & 1F4 % =, DH-2 11
AWk, XEWER N ESFMELEITMIES, 6
A6 B S JB BRI BUEAE 0.33~0.62 [0, Hrh DH-1 it & T
Tl 5 AR, W LS SR R0 E SR M E N & By
DH-1>DH-2>DH-6>DH-4>DH-3>DH-5, DH-1 %5174
Hx =, DH-5 (ZRAPF4r s Ak, FEX R 3E DH-1 BA FF &
BT BRI ZE ST R . DH-1 A28 %
1 W SR 5 T AR A BT A, (BEA SR AR B4
R FHAFEBR, BT LA AT AR A ) £ P 2R e AR ] H Y,
A ERE AT R A . AL AT S, DH-1

HEG R N RRIR 2GR AE Y, AR b R 2 AR O {2
WP AS R 22 5 0 Pl SCHRARGE AT B0, 24 P R
R BORT ™ 2 A U LE AR A R 22 57, I SEAR Rl U A
AR I 23 X5 2 T A S AT ey AR AR 2, A
TE A AR T A v 2 DR D A ) B PR35 s 7 ™ A A A AR
e, Horh s A Y ba MAE e . W, 248
PO BN A AR AR R, AR A BRI (A2 75 38 19 ) B Ak A
A5 AT BE 20 AN [l o3 i HE R

AW EERFEH, DH-6 By ik, DH-3 i2H
Y& s, DH-4 BN . S AI R G & & s, DH-2

FRY B S IS JEOME 25 A v, DH-1 A AT VAPl A 1 o
. 6 RN AN ELZEA T KN FHIR R
DH-1>DH-3>DH-4>DH-6>DH-5>DH-2, DH-1 %435
oM H RIS A T4 KNP AR KR O DH-1>
DH-2>DH-6>DH-4>DH-3>DH-5, DH-1 W45 & 1F 0 e,
25 I, DH-1 BEi& G 25 dE &, (Hal AR R
Yo SR FF i — 25 1 R T R A

x7T HREGRBERYE

Table 7 Medicinal index membership function value

TES

%
DH-1 DH-2 DH-3 DH-4 DH-5 DH-6
2w 0.69 0.06 0.83 0.41 0.51 0.57
EZ 0.50 0.17 0.61 0.25 0.32 0.62
S T 0.04 0.29 0.02 0.36 0.29 0.13
B 0.55 0.79 0.25 0.53 0.50 0.25
sy 0.46 0.56 0.52 0.69 0.14 0.34
K5y 0.80 0.15 0.75 0.59 0.87 0.90
SR R (E 0.51 0.34 0.50 0.47 0.44 0.47

gaHy 1 6 2 3 5 4
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Table 8 Nutrition index membership function value

DH-1 DH-2 DH-3 DH-4 DH-5 DH-6

CIR2ea i 0.94 0.54 0.03 0.77 0.92 0.80
W 0.16 0.96 0.12 0.19 0.02 0.19
5] 0.20 0.64 0.64 0.96 0.02 0.49
Sl 0.82 0.48 0.34 0.63 0.73 0.61
K 0.84 0.42 0.12 0.13 0.15 0.07
Ca 0.74 0.65 0.85 0.62 0.18 0.05

p 0.95 0.60 0.44 0.08 0.04 0.79
Mg 0.90 0.44 0.36 0.63 0.09 0.76
Na 0.50 0.03 0.43 0.16 0.23 0.16

N 0.82 0.48 0.34 0.63 0.73 0.61

Fe 0.50 0.81 0.57 0.13 0.74 0.27
Cu 0.66 0.25 0.23 0.12 0.09 0.08
Zn 0.21 0.08 0.64 0.40 0.10 0.97
Mn 0.42 0.10 0.02 0.19 0.88 0.61

B 0.65 0.33 0.14 0.08 0.03 0.01
S JE PR A 0.62 0.45 0.35 0.38 0.33 0.43
A HY 1 2 5 4 6 3

ABIEFE B X 0T Pk A AT T a0 A, T
iR Bk = 5 18, HUE TR IRI 4 B S AR Z 1]
IR Fr it — 5T, D T 4 BT ROt i 2
FEBORE bk 3R, S5 ZAEEORT I IF R A S it He 4K
i, BEZMAR IR . Ao il B 7 i B — 2R P
PR, EASIET bl Bl M AE R . PR L
PRS2, TG Al A ™ S itk AT

SE R
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