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1 #MRIERE
1.1 S EELF S48

ALPHA1-4 525 ¥ Uk T4 0L, 72 [F Martin Christ
/N s Wonbio-96¢ 24 SR VRIIFEE AL, 11 5 Fa A=)
BHECA BR A 7] 5 LNG-T88 & 20 He i B0 vk 45 T
L, RS A AR s IXDC-20 AL,
U S0 & SR A BRZA ] 5 5804R Ve R B AIL , 1
B A AT BR A B s RE-52AA B ekt 75 Kk 2% , |1
T2 A AL A BN 7] 5 UV-1500 2841/ A WL 4356k
BETE, b S A S A BRA W] 5 2695 1R 508 AH €15
1%, 3 [/ Waters 23 7 s M200 49 K BEFRAYL , At 5 A ik
BIHT A P RHE A BR A ] ; ACQUITY UPLC &%
WA R 50, 95 Waters 23 7] 3 AB SCIEX-Triple
TOF 6600 i 1% , AB SCIEX ; NexION300x H1, J&
BB TSI (BE £ T HF BR 2546 2% f1 S10 A 30
RS ) , 55 [E PerkinElmer /A 7l ; Mars-6 = i 2 il )%
TH A (B2 Xpress 1 fi# ) , 3¢ [ CEM Corporation
NG

R R T ABTS # 4 al, W [ L i 5
AR s DPPH o~ i % B 1 il .pNPG | a-JE K3 i)
A3l WA A L TR T A AR A R A
TPTZ ¥ (10 mmol/L) , 1 A &M KA kA
BRS] L-2- %R N &R (S Fral) , il B i 2830 R}
B AR A BN 7] 5 BELF e, WA T S 2 W Rl
A PR R ORI Sy s M i i, f8 R G ) 5 F R L
2 MG 2- TN B Ry (i 2l 5 380 FH K R B 2l .

T 2024 4 10—12 J W8], SRAE 5 F 4 4728 HORS
(AR B AR 2SR o AR DR A SR M | 25 7™ b 1 R B
PLZ PRV R A bk TR G )5 1 AR
FARE S BINT CYT, BL 5N 0 , 5% b4
TR ;CYD, LR Z A6 E0R , 2R B8 7
SEPHELTD, 246808 R Hlldb A s X hi % 1
SYT, A, R A AL I 2P #i X ESH, 3L 1
5, B = SR A IR MR R O ORS¢
Fan A ROB S FR. RRE E K TR D 1 I L BRI
MG, U1 R, 60 “CHH i T 45 2 18 0 &, # k0
#H.
1.2 EARARK D HNE

BT HEORS (77K 43 55 I GB 5009.3—20164 &
it 2 4 [ GEBRAE B S K A3 I ) e fE R T AR
M2 s ME A& B2 MR GB 5009.5—2016( £ fh % 4
Bl SRR v i e 1B A ) L P R A
HLIE 7 & FE AR GB 5009.6—2016¢ £ 5 22 42 [ % b

T B IR DT R0 ) rh R DA B o 5 SR 5%
HARYE GB 5009.4—2016{ & it & 4= E 5 AR & ahh
FR AT H I 5 ) oS — DU 5 3 JRORE & R AR S GB
5009.7—2016 1 i &2 4 [E K AR B i vh ik J o (1)
2 ) v 422 0 R D 5 R o i R - D o 1L
e

1.3 JEMER S HINE

B P L ) AR AR N R LR [ 2 )
2020 4F Ji DU W] 2201 T0 R [ P2 0 58 5 24
SEARPEC AR L BRI E 25 L) 2020 45 it — 3 h #ORS
THUTS JEC P 2 12 00 5 Y o R A A - DK TR
BU AR 0 5 0 5 R B 0 S SR FH A A 9 0 5 B
Pl o ) SR DI i R - T PR - S R s
1.4 LC-MS &

BV R0 O 1) RS A b (1~2 mm® 4141 8t ) 50
mg, M 0.02 mg/mL N bx L-2- 52K 5 & B2 1 F
P - K SR BUHE (421, V/V)400 pL. T BB
(—10°C,50 Hz) W 6 min, $8J5 76 5 °C .40 kHz 551
T AR 30 min, —20 “Ci#E 30 min 5 T4 °C,
13 000 r/min .0 15 min, B35 & T UERE /NS
LC-MS 4387 5 75 BUAS FEAR 136 W 20 pll IR A il 45
7 (QO)FEA,

6 3% 43 M % F AB SCIEX UHPLC-Triple TOF
6600 & 4t , {4 3% A i ACQUITY UPLC HSS T3
(100 mmX2.1 mm, 1.8 pm). sl : A+ K 0.1%
R K IR - 205 (95:5, V/ V), BAIN0.1% R 2
Ji - SN - 7K (47.5:47.5:5, V/ V) o B EE VR AR «
0—0.2 min 100% A;0.2—3.0 min 75% A;3.0—9.0
min 100% B;10.0—10.1 min 100% A 345 % 12.0
min. ¥ #4H 9 0.40 mL/min, A5 45 °C, YEFER 10
plo o3 R H ESILIE/f 8+ AU 5 (m/z 50~
1200) R4, B BT kol S50 & F iy Lh
T A 50~1 200 M5 55 < 5 Ay 344.75 kPa; i Bl
IS 5 S 344.75 kPa; A AR R R 241.325
kPa; & U5t B2 4 520 °C 5 IE M 25+ 1k HL 4 5 500
V, B FALHL T o —4 500 Vi IT 58 35 0 il
fE; LR 80 Vs fiffE BB (40£20) eV,

Hdl i PR ] Progenesis QI v3.0 84, s %k
P 2 HLER I IE TR 1) 5 00 55 I 2B R AR B A ]
JB A L 0 04 iR ) RS L I . O A PR A R
FH 80 %6 FLI 5 B ke S B, LA 5/ MBS AN R A% 28 B,
ST — Al A T ma [0 5 B, I BR QC A AR RSD>
30% (A5, e BEAT loglO 64 . VEBEIE T HM-
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DB/METLIN f§ MS/MS 3P RE (i iR 25<<10 "),
1.5 EFEEEK DRI

BRSO 45 SR FR Al ek 2 0 o iR
B 25 g BORE AR, 80 CIIRFZ I 3 UK, BFIK 2 h, /K2
Y & S M 10,8 845 ek, IR Wy il 4 5
YAy BN 10,8 . 8 4% B 80 % 2B , & I B W = B |
T R RAR R T, SRAF K Y RO B D R T4 o
1.6 EIMLELFERINE

DPPH A H % (DPPH- ) (523 [ H % (-OH) |
ABTS HHZ(ABTS " + ) 555 bR 56 4371 2 BR fu] 42
P AR B B AT R v 45 45U g ) 1 FRAP
(RN E 2 2% =R vk . BB FRAP (8
T A A5 R DT IR I R A5 i B AR Ak BB 71 (Ve equal anti-
oxidant capacity, VcE) 7~ , pmol/g. DPPH- ,-OH
ABTS " I BR IR I 45 5 DL 1C [l 3R L 1Cs, 18 M AR
WA G BE A 50 6 BT (AR it PR Ve BB
1.7 (K5 FE M HEE 1R E

P& WU 0T o 7 460 W T 8 19 00 4 A2 0 0 2 2 IR
Deng %) 7 2 I W VE & B, 4 BIEC50 pL 0.5,
1.0.1.5.2.0.2.5 mg/mL 7K $2& ¥ M2 9 75 Wi 5 50
pl 0.5 U/mL o~ %5 0 H BV W 37 “CIEF 10 min,
HIA 50 pl pNPG (2.5 mmol/L) 1 200 pl. PBS (pH
6.8) 4k £ K2 % 30 min, 500 pl. 1 mol/L Na,CO,% ||
JIVE, 405 nm W7 WG RE o LB R o Sk BH A R
o~ 7] W A R (A L3RR ) A 0(D)
.

A_A9
I,=(1— 1A 21X 100% (1)

A (D) A I A SR B IR R 5 A, ol PBS
PR 8] A VS RO A5 P WO B 5 A PBS AR
BRI AR I WO

P2 WY X o T H T 1 410 1 B8 7 I % 2 B Duan
ZENOT G Iy kI MR B B . 4 S EC 100 pll 0.5, 1.0,
1.5.2.0.2.5 mg/mL 7K $& ¥ Fl i $2 M1 5 W 5 50 pl
1 U/mL o-3E 8 B W 37 “CH% F 15 min, JITA 100
pl 196 AT ¥R S8R I U % 10 min, 100 pl. DNS 3
FIZE RN, 3K 10 mine, W EIF B E 5 mL, 540
nm U G o DL BAT R JEME Ay BH P X R - D A3 i
2 (AR LFR) AR ()5
o A —A,

A,

A (2) e A AR B IR B 5 A, PBS
B o-VE M3 B VR4S 1 IO BE 5 A ol PBS AR R
HUm A5 (WG R -

L= )% 100% (2)

1.8 ERFSENE

B 4 A 5 SR FH R A -HPLC 36120 . R
0.5 g FE SR PE B rl MR R 4R, PR 1 mL #h 2
(1:1,V/V)70 ‘C/Kf# 15 min, T 2%, & I I8 W E
K E 25 mL, #EFER R 10 pl. 3% & 1 : Waters
XBridge C18 # (150 mm X 4.6 mm, 5 pm) , it sh 4 K
0.5% KH,PO,(pH 2.2~2.3) - £ (92:8, V/V) , i
# 0.8 mL/min, H:ii 28 °C, &M P K 210 nm. # R
FRIE S 2 0.45 pm BFLUE ST 8 J5 SERE A3 #T , 4
SERRUEMZL o D7 ik AL FE AR M L AN
N L &S
1.9 BEmEENE

T 240 i 2 R 5 - U £F B IfiL, 0.9 YONaCl i i
VR 2~3 R B TCHS I, WOl Al 20 Bl . HYBESHLY)
il £ B 2.0 g RSB A, DL 20 mLL A A5 4R B 3
WA AR BOR M e o 1 1M 3R 2 2% PR 2521 14 07 1%
M5E . B2 mg/mL $2H) 2.5 mL 5 S5 R B2 40 i
B 37 ‘O E 30 min, 545 nm U E WOGEE , LhA= BEEL
IR BAPE X B 2R AR A R BEPE X BE 7 1R (A ]
REm)HLAX (35,

Af#nf?, — Ay
R="T"""7 % 100%
A — A &
K3 A gy WFE TSI H WOEIE 5 A e B
X HRZE S s A myij‘:/ BH P X5} HEZH W D

1.10 FZHTERNE

TCHLICER I R 0 I - ICP-MS 1 . A%
PRI 0.25 g B i , B R 00T A J I A i AR, R
PR AR P AL B, 130 “CHR R 0.5 mL G ER R
50 mL. bR T AR W T 38 25 ) E i AS ) v B2 A
J& :Pb,Cd, As,Cu N 0.0~40.0 pg/L, Hg } 0.0~
10.0 pg/L. ICP-MS TAEZ %k « G #2131 100
W, BSR4 B R 1.2 L/ min, 8 8 58 R A 7%
20 r/min, FA (D ITEITLE G =,

(C—C)X VXF,

— 4
X 1000 X m 4

A () H X HITERF &, mg/kg; C il kE T ik
B pg/Ls Coohzs Ui MR B, pg/Ls VR I AR A
H,mLsm RS B, g3 Fo WG S BT B (25 TE
=1,
1.1 HiE4aIE

JH Microsoft Excel 2% ¥ 5 %] 3¢ ; Br g I & n=3,
ZE R PI#{H £SD F 7~ . F IBM SPSS Statistics 26
AT A3, Origin 2020 2441047 EIE 2l
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2 RS54

HRREARABK S

WORE B LA R A S B LR 1, A& S RPHLEE
FHE RN T 9.03%~10.47% . HORS I8 K & = AH X

2.1

BAR(0.33%0~1.49% ) , H S FhE) A i 21 22 55 (P<
0.05) 5 [ B, KL s 030 J5E 25 2l A T 8 AR /K SF- o
BEAR, 5 R BRI K o0 5 ok 2.45%0~3.08 % , ¥R
i 2 i e B R R v (4%0) , 3% B G ML 4% J5 4 1l
R4f

®1 ERERERBSEE(=3)

Table 1 Contents of basic active component in Polygonatum (n=3) %

%43 Component CYJ CYD LTD SYJ ESH

7K 43 Moisture 75.7940.20b 71.1940.57d 72.04+0.07¢ 81.56+0.54a 75.114+0.57b
HUIEWT Crude fat 0.72+0.03a 0.53+0.02b 0.76+0.02a 0.36+0.02d 0.41£0.03¢
M Crude protein 9.52+0.44bc 9.9140.37ab 9.0340.18¢ 10.47+0.41a 10.0540.61ab
B JERE Reducing sugar 1.7240.04c 0.97+0.03e 5.4440.02a 1.584-0.08d 1.9240.13b
JEH Starch 0.51+0.02d 0.33+0.01e 1.49+0.01a 1.044-0.01b 0.91£0.05¢
K4 Ash 2.457+0.02d 3.08+0.13a 2.5140.00cd 2.67£0.01bc 2.72740.19b

T BRI Ah AR FRAR LTI R0R s 85 R 0 O BB ARl 227 (n=3) ; WA T R IR/ING FRE R R BORE B9 Rl 36 5 7 1 25 5 3 (P<<

0.05), T, Note:Except for moisture, the other parameters are expressed on a dry basis; the results are expressed as “meanstandard devi-

ation” (n=3) ; different lowercase letters in the same row indicate significant differences in the parameter content among different Polygonatum

samples (P<<0.05). The same applies below.
22 ERFHEMERS

SFPEORE TR WK 2. BRI
HOR E A RS AR AR, 5 Fh R 12 i 2
HLRRAE (=45%) , Horp SYT & B e i, o 81.86 %,
CYJ &K, B 73.34% . ZHRER P EEAY
SR Z— B Z R 25 3/E ], CYT FIESH Kk
FN 25 b ZHERBR (7%0) o SRIMTHI LB (Re il &

Rt AR ) 7 AT A R R B . ESH B AT &
TG e T A A FPEORS %A TSR OO R
RIMR . FEGR RSB MBI S Etha B EES
(P<C0.05) o CYJ By &M f 5, o2& SYT Y 11.52 £% .
B SR U, 5 FPERS B TURRAE 45 5 CYD 20 7 Al
X s SYI BRI ER MW £ 5, B R AL ESH A
SR 2 AR, FL R RS B B R e

R2 EREMEESSE

Table 2 Contents of active components in Polygonatum

T MRS Active component CcYJ CYD LTD SYJ ESH
B k32 W/ % Alcohol-soluble extract 73.34+1.02¢ 74.65+1.47bc 77.17+1.36b 81.86+0.54a 76.01%=2.57bc
Z 4/ % Polysaccharides 6.59-+0.02d 8.99+0.23a 7.14+0.01c 7.3740.01b 5.0540.05¢
B4/ % Saponins 3.1740.02d 3.44+0.11d 4.0940.04c 5.45+0.33b 10.9740.15a
BB/ (mg/g) Total phenolics 3.34+0.02a 2.1740.01b 1.7540.01c 0.29+0.02¢ 0.85+0.06d
B/ (mg/g) Total flavonoids 0.5740.03d 0.49+0.00e 0.7240.03b 0.627+0.03¢ 0.8240.02a

2.3 FEHEERGEZ

3 o A A 1) AR 4 2R B R AE S RN BORS T ALK
3 580 MYy, Hidh 2 827 MR = 18 ML W2k
B, e 2 I SRR 4y F A LR K AT A A LR
b teReE (E D) o FR 5 (PCA) 53 R,
SHFEATEPCL S PC24ERE 152 1 i6 M o3 15 ([
2). Hr ESH 5 CYJH Ay, o AR
;L TD.CYD 5 SYJ 3 41 i 7E %5 a] b R 2453, (1

AR I H I HE . X R 4% 4 0K RO AU 4
FRAEZE R T .

HE—2 10 22 AR I 0 e 48 /s T R TR] S AR A AL
WEE S (K 3),CYTH2ZRY LT IE R £, 1R

LR AR I 3 B 1 5 R A2 B, T ESH 5 CYD 41
VAR R 2 RUTH G AT ISR, £
S [ AE T MR 30 2 SR 1384, CYT.CYD,
LTD .SYJ.ESH AR T HAlh 5O 43 51| i 2 1) 26 .44 |
22.27 31125 . 38 2 0 45 2H AR S R AR A
BT B2 2 G it 2 B, S TA) b 2 B R[] 1)
fep E EEE (- 4), ESH S CYTHEN AR
ERVRRAE , b CYT 4L 1 224> i 25 B4y, (065
16 il F2 17 R 5 RO s ESH ZH 19 28 /N4 S 1k 1 43 v
A ISR RAT IR AR B K 2 Fh R SRR AT A
HEHZ T, CYD 5 LTD 25 i 52 B H 8 i -1 iR 5 45
RUREAE , CYD 20 5% H 1Y 37 4~ ik oAb 2 2 b
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@ Lipids andlipid-like molecules: 887 (31.38%)
Organic acids and derivatives: 452 (15.99%)
® Organic oxygen compounds: 333 (11.78%)
@ Organoheterocyclic compounds: 325 (11.50%)
Phenylpropanoids and polyketides: 287 (10.15%)
@ Not available: 192 (6.79%)
Benzenoids: 166 (5.87%)
@ Nucleosides, nucleotides, and analogues: 61 (2.16%)
@ Alkaloids and derivatives: 43 (1.52%)
Lignans, neolignans and related compounds: 33 (1.17%)
@ Organic nitrogen compounds: 30 (1.06%)
® Homogeneous non-metal compounds: 5 (0.18%)
® Organosulfur colmpounds: 4 (0.14%)
e Organohalogen compounds: 3 (0.11 %)
Hydrocarbons: 2 (0.07%)
Organic polymers: 2 (0.07%)
® Hydrocarbon derivatives: 1 (0.04%)
Organic 1,3-dipolar compounds: 1 (0.04%)

Bl R HVDB L &5 2%
Fig.1 HMDB chemical classification of metabolites

80 .
o : ®CYJ
L : CYD
60 : @LTD
@SYJ
OESH
o)C

40k

PC2(23.40%)
(=]
T

-60F @

_8(—}80 -60 -40 -20 O 20 40 60 80

PC1(30.90%)
B2 SHEFPCAGSE
Fig.2 PCA score plot of five Polygonatum samples

PEfR A6, A0 45 SR BTN (8 R AR .7 Fhinfi 25 K 8 Rkl
A LTD A AE 8 422 5 oy vh EZ R T H
(57f) Je /D A (3Fh) o SYTHFREE Y 17 43k
AU F2 2 K2 (3 ) OB (6 Fl) S s 4 (4
P A5 B AR X R AU IE . BB EE Ry

TP UESE T AN BORE A A f2 1T 55 2 - i FH 2
R
24 fkSMRENTEMSE

1) A W 3LERRAE S . RH DPPH- (ABTS - L)
J-OH 3FRERIPEAN 5 FEORG K $24 (BER P 19 A Hh
JEVEBRAE T (R 3) 0 DA A 22 5 1 B 790 11 34 i
PEKF , ABTS - 5 - OH 75 BRI 15 Sy i 8 11 7K K]
AR Z 1 DPPH - SR AR 1A & (HAR B S ok
PEYIAE 3 TR IR v (1 1C 5, [ 349 387 3k 0% 6T 17 ) e 412
Yy, S AR ABTS '« Fil - OH #5578 v it 2 4 £ 3 0 1)
o o B A = R & X - OH M DPPH - (17
iR B4 BT BE VC, S5 53800 Wb ™= ks K
P B S BT A AR IS T, LTD bt S b RO 55
Hoph R

2) BB iR R BE S (FRAP) . & 5 244 vC 24
4 A5 B Y 45 5 LY (1 mg/mL) (# FRAP {8 .
FRAP {H B f , bi A AL e Ty #om . #ERE K01
FRAP 58 554K i LTD,CYD . ESH,CYJ . SY]J, i
PRI R LTD . CYJ.CYD . ESH . SYT, ] I,

®3 ARHEBRBYBHEFRENIC,E

Table 3 IC,, values of extracts for radical scavenging activity mg/mL
DPPH-{EFRFEIC,, ABTS " iR 1C,, -OHVEBRF1Cs,
BEH DPPH- scavenging rate IC;, ABTS™" - scavenging rate 1C5, - OH scavenging rate ICj,
Sample i) e i By i ey
Water extract Alcohol extract Water extract Alcohol extract Water extract Alcohol extract
CYJ 20.67+0.16b 31.57+0.99a 0.98+0.02d 11.45+0.13a 17.0140.15d 35.8440.23d
CYD 19.43+0.27¢ 21.9340.34c 0.7740.04¢ 6.58+0.19d 16.03+0.16¢ 42.114+0.22¢
LTD 11.434+0.84¢ 14.32+0.64¢ 1.19+0.02¢ 5.7840.09¢ 24.68+0.23b 47.334+0.20b
SYJ 26.0240.51a 25.68+0.51b 1.48+0.02b 7.9040.03¢ 18.8540.08¢ 47.68+0.31b
ESH 15.89+0.35d 19.87+0.60d 1.75+0.05a 8.9740.38b 30.68+0.21a 58.74+0.65a
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Fig.3 Volcano plot of differential metabolites in five Polygonatum samples

LTD (8K 5 38 S5 g ) 78 2 Fh A UK & v 35 Ji i
B, SYJ Fefik . BARR 36, FRAP 45 £ 5 DPPH- |
ABTS - s # 3 A — 8 (LTD . CYD E I 4F,
SYJRE9) . 4haigtdl2egs 1, X fhisdE 22 2l gk
A F ) R A . LTD 5 CYD & & B
Ty 2 55 B4y, B AT R R F R A B A RGA R
BB SYT R B E R AT G 4, 1M
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Fig.4 Heatmap of cluster analysis on chemical enrichment characteristics of different Polygonatum species
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8o % g;;zfig Water extract R4 AEHREIX o B EEE BN o iEMER
! Alcohol extract
ol TSRO
Tg | 576 612 581 Table 4 IC,, values of the inhibitory rates of the
£ 60 S NN = 54.6 . -
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Table 5 Heavy metal contents of Polygonatum mg/kg
JLE Element CcYJ CYD LTD SYJ ESH
Pb 0.30£0.03a 0.204=0.01b 0.0840.03¢ 0.0540.05¢ 0.204-0.28b
Cd 0.184-0.01a 0.044-0.01d 0.0540.01c 0.0340.01e 0.154-0.01b
As 0.0540.01c 0.0940.01a 0.0140.01d 0.0540.01c 0.0740.01b
Cu 3.7840.24e 4.084-0.05d 4.90x0.12b 9.02%0.11a 4.394-0.15¢
Hg ND ND ND ND ND

4 ND 7R A 5 2020 47 W AR L ] 25 B8 BORS 2564 T Pb<<5 mg/kg, Cd<\1 mg/kg, As<<2 mg/kg,Hg=<0.2 mg/kg, Cu=
20 mg/kg. Note: ND indicates not detected ; the 2020 edition of the Pharmacopoeia of the People's Republic of China stipulates that in Polyg-

onatumn medicinal materials, Pb<<5 mg/kg, Cd<C1 mg/kg, As<<2 mg/kg, Hg=<0.2 mg/kg, and Cu<<20 mg/kg.
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Fig. 7 Calcium oxalate content(A) and hemolysis rate(B) of five raw Polygonatum species
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Chemical composition and in vitro functional activities of different
Polygonatum varieties from Hubei Province

TTAN Xin',ZHANG Huan',MA Zhaocheng”, LI Xiujuan'

1.College of Food Science and Technology, Huazhong Agricultural University, Wuhan 430070, China;
2.College of Public Health, Wuhan University, Wuhan 430072, China

Abstract The main chemical components, bioactive ingredients, metabolites, and in vitro functional
activities of five Polygonatum varieties including Chongyang Duohua Polygonatum (CYD), Chongyang Ji-
tou Polygonatum(CYJ) , Luotian Duohua Polygonatum (1.TD), Shiyan Zigan Jitou Polygonatum(SYJ) ,
and Enshi Huang'en No.1 (ESH) were systematically evaluated to elucidate the characteristics of quality
and differential utilization value of Polygonatum germplasm resources in Hubei Province. The results
showed that five varieties had nutritional characteristics of low starch (0.33%-1.49% ), low fat (0.36% —
0.76% ), low reducing sugar (0.97%-5.44% ), and high protein (9.03%-10.47% ). The content of alco-
hol-soluble extracts, polysaccharides, and saponins was 73.34%-81.86% , 5.05%-8.99%, and 3.17%—
10.97% , respectively. Among them, the content of polysaccharide in CYJ and ESH did not meet the re-
quirements of the pharmacopoeia (7% ), while the content of saponin in ESH was much higher than the
values reported in the literature. CYD and L'TD were enriched in polysaccharides, flavonoids and phenolic
acids, while ESH and CYJ had high expression of steroidal saponins, presenting two different metabolic
pathways of accumulating polysaccharide-phenolic acid and saponin-lipid. The content of heavy metals and
the rate of hemolysis in all samples were in line with safety standards. The antioxidant activity in the five
varieties was dominated by hydrophilic components, with LTD performing the best. The water extract of
CYD had the strongest inhibitory activity against a-glucosidase (1C;=0.61 mg/mL ), while the alcohol ex-
tract of CYD had the strongest inhibitory activity against a-amylase (IC;=1.30 mg/ml. ), and these func-
tional activities were higher than some values reported in the literature. It is indicated that the germplasm re-
sources of Polygonatum in Hubei Province are rich and have diverse functions. It will provide a theoretical
basis for breeding variety and developing product of Polygonatum in Hubei Province.

Keywords Polygonatum sibiricum ; polysaccharides; saponins; food and medicine ; characteristics of

quality ; bioactivity ; untargeted metabolomics
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