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Study on Extraction Technology and Antioxidant Activity in vitro of Polygonatum Polysaccharide

ZHOU Dong-yue, GUAN Jing, FU Bo et al ( Changchun University of Chinese Medicine , Changchun, Jilin 130117)

Abstract [ Objective] To investigate the preparation technology of Polygonatum polysaccharide and its anti-oxidant effect in vitro. [ Method ]
Using water extraction and alcohol precipitation method to extract polysaccharides from Polygonatum odoratum, using Polygonatum odoratum
polysaccharide extraction rate as an evaluation index, and using orthogonal experiment to optimize process conditions based on single factor ex-
periment to determine the best process. The scavenging ability of Polygonatum polysaccharide on DPPH, superoxide anion and hydroxyl radi-
cal, and the reducing ability of Polygonatum polysaccharide on trivalent iron were determined. [ Result] The optimal process conditions were
that the particle size of Polygonatum medicinal material was 80 mesh, the ratio of material to liquid was 1:25, pH 9, and the extraction time
was 3.0 h. Polygonatum polysaccharides had strong scavenging ability for DPPH, superoxide anion and hydroxyl radical, and the scavenging
ability varied with the concentration of polysaccharides. The reduction ability of Polygonatum polysaccharides to trivalent iron was also posi-
tively related to the concentration. [ Conclusion] The optimal process parameters of the water extraction and alcohol precipitation method were

determined, and Polygonatum polysaccharide had strong antioxidant activity in vitro.

Key words

WG ( Rhizom polyonati) N 1 A B4 ¥ H K5 ( Polyona-
tum kingianum Coil et Hemsl) | ¥ ¥ ( Polyonatum sibiricum
Redoute) . Z £k ( Polyonatum cyrtonem Hua) 1Y) TR ZE,
R P, U 28 e TR R T Az s R
[E)8, FEFR B Y AT KA T 5 S L VR RiBYT COVID-19
A2 W LAY, (B LR 4 T 28 Bl RS 16 245 1
= 2L S A PRI 5 T8 A 102, TR P A R0k
OISR Z AR B & A 22y,
FEZWE AEWIIR SR BT G ORBR R S E A ) £
a0 Horp WK MR B0 B AR TR S 2 — T
APz, B s e i 07 BU AR HUme T R 5 8 Rk N
FEINRESEAE T R K DTSRI RS 2
PEAL PRI 20, TR HAR MU ARV E T, BT BORE 2
AW TR AR
1 #R5FEE
L1 2GR Fmt SRS 298 A bRE S e A E T
AR BRAN W) 5 80y = SR, T P B 27 B A FR
N HAR IR ERIR LA AN TTK O, H AL R T
pH 4%, W 1R M T AL A T AT BRZA W) s DPPH 4 iR 3. 8%
W A EE e R AR A IR A R Ve, Wl H R R A A1

HE&TIH EH#H4FEHAFAR (2019055) ; B RE X 5 4 4] # 4] b
%) 7 B (201910199006) ,
fEERAN AZRA1995—), %, THRKEA, FEHAAE,HFRF A

THRB B AE M, « WA, B, AL A ST,
INFE PRI B A ERAT R,

s HHE  2020-10-31

Polygonatum polysaccharide ; Extraction process ; Orthogonal test;In vitro antioxidant

A2z i AT BRA R i E AL W B R AR R A 2205 K
WlR W 1 RHE A AR AR BB A B w5 Tris, I R}
HMEAE PR A B 5 SRR =, 0 3 V5 2 RSk T A BRZA
AU, W B KT N E R R A IR AR =L
1%, ) A 1R 24 48 Ak 22100 A BR A ) s R AR 22 vPil , I ) |
1 I RALER R A R A F]

L2 FEMNE 2400, 0 AL BAmm 22 A R A E
AL, W VT AT 5 R TR A PR B 5 IR AV ER W B #
T R HEAS A i A R | 5 5840 BT, g 1 b
B il AR A BR B AR 28 | 5 H - ROF, I A 7 [ 58 2 A
A MR 0 [ RS 2% SR R A A IR FL BLOHL, I H K
VR B DAV ER A BR A B R THL, W 2R 3 SAL 2 Bl bk
Kot

1.3 HFHEWERAMEHE RSP R 2 EH AR
Frdh 100 mg, A EZRE 100 mL, B 1 mL E4F 10 mL K&
JH, 4080 0.0.2.0.4.0.6.0.8.1. 0 mL EHIERXE P, 4
FINZEMEK 2 2 mL, B NIA 5% 7K B 1 mL WL 5 mL, $&
GRS E B T AGHE TP 15 min, UL EFER S A SRK
BHIEZER, TEIMTIIEA AR T 490 nm AN G,
BEFEEMZ Y=6. 700 0X-0. 004 2,R*=0.999 2( & 1),
1.4 FRSENREINIZ HHAM 5 CTHR-HF—
T A BRI M3 AR — 7K 12 3 — 3 I8 — U8 T e
VI E N 80%—4 000 1/min B0 10 min—Z T— g il 157
VST — AR B — VR BRI 1 I 5 WO BE — T TR0 SRR U
L5 BEZFRE HERICEHELMBARS g T 100 CTK



BARAF H4F S BRRI LB AR 181

49 % 13
077
f’/.
0.6f P
g o
s 0.5F -~
5 _"y=6.700 0x-0.004 2
£ 04} > R?=0.999 2
!
% 0.3F ,/’/
= ‘/‘
0.2
-~
0.1 . . : :
0.02 0. 04 0.06 0.08 0.10

F BRI Glucose concentration Il mg/mL

1 HEERERL
Fig.1 Standard curve of glucose

T AR E R RS i U O B R O 80% 1R 2T,
4 000 r/min B0 10 min, JOFEAR T, 13 BORMLZ B . 18 57
e SR AWAN N S R B2 2 SN N 2 £ 30
o o1 % ZE R )KL (10, 14,5080, 100 H ) B L
(1:10,1:15,1:20,1:25,1:30) .pH(3.5.7.9.11)  $& Bt fisf ]
(1.0.1.5.2.0.2.5.3.0 h) XF #k§ MR R .

L6 ERWEIT MRIEREFIRGERIAT L(3") I
R, KBTI 1,

#1 Ly(3') Eximmigit
Table 1 L,y (3*)orthogonal experimental design

2 Factors

ST HHIE ’ L )

Level Particle size Solid-liquid (pC ) Extraction
(A /H ratio( B) time(D) //h

1 50 1:20 7 1.0

2 80 1:25 9 2.0

3 100 1:30 11 3.0

L7 {EodmaEide
1.7.1 DPPH [ R EIFIRAEIIE . B 2. 0 mL 7 [a] ¥k B
(0.5.1.0,2.0.4.0.6.0.8.0.,10. 0 mg/mL) [ ¥ A5 2B 1A
TR, 4R HA 0. 1 mmol/L DPPH W 2. 0 mlL, 74ME
A JE OB 20 min, 7€ 517 nm AN E SRS A, V. FEFH
PEXT R X REAL LATC/K S B DPPH, e WO E A5 LAZE
TR A E s VA B RO A, o
DPPH ] L5553 = (A,~A,+A,) /A, x100%
1.7.2 BRIELAHRIEEBRRE I E, B 2.0 mL A [E) ¥ B
(0.5.1.0.2.0.4.0.6.0.8.0,10. 0 mg/mL) {85 1F ZHHA TR
TR AR KINA 6 mmol/L HRER V4 2. 0 mL .6 mmol/L %X
ZK 2.0 mL,IRA)E#E 10 min, £ /i1 A 6 mmol/L /KA% A% -
ToK 2.0 mL,IRA) )5 FE#E 30 min, T 510 nm 2RI
B A VIR CEERE KGR I GBS A5 Ve AR BHAEXT IR
DAZEIR /KA B0 Z MRV I ol 28 L e RO A, o
TR HIEIE R = (A, A, +4,) /A, x100%
1.7.3 A FIEREE I ME ., B 4.5 mL Tris—HCl( pH
8.2) ZZ I, 25 CIKIA 20 min J5, 43 IMA 1. 0 mL AR[a)ik
F£(0.5.1.0.2.0.4.0.6.0.8.0,10. 0 mg/mL) [ B A Z BEIA

W, PRI 25 mmol/L 4B78 =ik 0. 4 mL, 58415, T
25 CKE PR S min, SRFSAIA 1 mL 8 mol/L FhMRZ 1F
L, 55 A 299 nm A E ROGRE A, 528 U2 DLZE KA 2
PR, T SE WOGEE A, s B ST BRATTZE K AR RS8R =
ERER M EROGRE A5V AERRPERT B FAZRAR K s iR,

HEETEF B ISR E = (A,-A4,+4,) /A, x100%
1.7.4 BJFRESINE . 435IHL 2.5 mL AR (0.5.1.0,
2.0.4.0.6.0.8.0.10. 0 mg/mL) FJ BKE Z W W T 1045
WUIMA pH 6. 6 B IR EE 2% h i 2. 5 mL 1% 2R FALH I T
2.5 mL, 847,50 CHE R 20 min 51 A 10% =& Z RV
2.5 mL, %R J5 L4 3 000 r/min B.0> 10 min, B )25 5 mL,
TINAZERAK 5 mL.0. 1% =S fb k% 1 mL,F 700 nm
SR E WG RE 5V AR XT BE
1.8 #iEabiE  RHdE LA 25 25 (axs) Fom 2R
Sigma Plot 13 {4}/ &, SPSS Statistics 24 4K 4 ik 17 )5 %
53HT .
2 BERENH
2.1 BEFRREER K 2a oA, Y HRS 25000 80
H i, B0 22 B IR I, PR L 50.80,100 H 3 A4~k
- FHIE 2b WA SRR LR 1025 B, RS 2R BOR B
i, e R L 1:20.1:25.1:30 3 ASKF, HIE 2¢ 1]
1,24 pH 2 9 B, EORS PR IR B e, PRGE 6 pH Oy 7
9. 11, FRHEIE 2d vl GELHF ] R 2.5 h B, EORS 24
BOR AR, PR AR U Al 646 1.0.2.0.3.0 h,
2.2 EXRIEER ik 2 AL K BB SR B
Fa BRI R ARV PR ] (D) AREEE(A) B
W EL(B) \pH(C) , Hip & D HAT M W50, 2 A B Xf
PREGTFEA B, R 2 C IR AN, B 20 5 B
FET 25418 0 A,B,C,D,, B # A% 25 A4 ki 80 H CRHR EL
1:25 pH 9 325t 3.0 h,
2.3 M ENIREER
2.3.1 XFHMEMIERREET . B 3 0] UL, #oks Z 4% DP-
PH 53 A h 36 SR BH B 7 10 T8 B S LA VR AR I, 7
kBt v B2 ) T = TG o 2 RS 2B B 6. 0 mg/mL
i, %5 DPPH [IE BRAE 10 (38. 24£0. 14) %, H K& W B2 1Y
T W BRAE IO AR YOS 2Ry 4. 0 mg/mL i,
Xof R B B T R RE J1 ol (16.9320. 11) %, HHE #OkG %
W BE 1 T i, U B S 0 W S A A Y RS 2 MR R
6.0 mg/mL B, X ¥2 5 { iy 3L 9 7 BR Ak 1 b (37, 98 =
0.12) %, FLF 25 75 5 38 in, W5 bR R 0 B A8k (A5 Ve M
L, FEORE 2 M A Ak B e AT PR BE A R 22
2.3.2 XEMAEREIREE S, & 4 WAL SRS 2 X =
Mk BAT — 5 MR B BE  , LR 25 RS 22 B 18 T, xof
SANERIIA SRR 1 G R (A A SR RE ) B S T Ve,
3 it

(D) AR F B, 40" AN 4Ly S peam st 76 A
KA iz 9 R, Horp e g A
KL 5t it [ 3 6 AR E b A EE M il



182 B HOR e A 2021 £
60 a 60r b
s s
i 7
B2 wf g
DES f nEg
s R
S ap
b b
10 g ; : : : 30 ; ; y ’
0 20 40 60 80 100 1:10 1:15 1:20 1:25 1:30
3 Particle size |l B #H& bk Solid-liquid ratio Il g/mL
60 . 60r d
5 5
g g
= S0F =
*"*’%: ‘*‘J"%: 50 F
gxén? = @:E 3
Ro§ wf 202
R M3
'L €22 0
®IE ) wER
Q Q
8 8
ks b
20 : : - 30 - : -
3 6 9 12 1.0 1.5 2.0 2.5 3.0
pH FRIXATIE] Bxtraction time | h
B2 ARERE(a) BHEEE(b) pH(c) JREXETIE] (d) X345 S HERINE RN
Fig.2 Effects of different particle size(a) ,solid-liquid ratio(b) ,pH(c) and extraction time(d) on the extraction rate of Polygonatum poly-
saccharide
#2 EXHBLR ERE I VT VTR N E X R A K
Table 2 Results of orthogonal tet HEELTE, JOPV, A AR AR
wRE o p R SRAREIDRL R AR IR R
Test No. “xtraction rate, o N . ..
1 e RO B AT TEATRETE Tl F A BT RO
2 1 2 2 2 38.79 AACH EER AN LA . A TR RS A — X
" : ; 3 ; Py CEEPRSTR VIR S0 TA PRSI X U4 P SUSIPN
5 2 2 3 1 30. 49 SR RLZ] AR AR R S 2 B A B, i R AT 22 3
6 2 3 1 2 38.56 N o N PN N
¢ 2 L2 3.5 B SRR ML AR AR B
8 3 2 1 3 39.01 B RSN BR 17 H S0 A 380 T, HAR T b T
9 3 3 2 1 21.40 ~ s (1927)
K, 105. 78 99. 68 101. 75 76. 07 Ilﬂ?ﬂﬁx&[\ li' Hﬂ %{%I%% HE °
K, 114.65 108.29  105.79  107.25 (2)ZEH W T RS Z I 2 S AR S A A T
K, 90.31 10277 103.20  127.42 g s . . N , o
k, 35.26 33.23 33.92 25. 36 PE R HORS 20T R A RS e R . ST E0R 2
]’zz 23 ?3 gj ;(6) gi ig 431; E BTz 2N, B9 A PR Al AL T2 0t e A 7=,
R 812 2.87 134 1711 RS 212 M R AV E R A
OV, O #&#5 %4 Polygonatun polysaccharide
=108 & = 2 5 = s R 11 O
2 2 =
s 80} s 80} s 80}
8 8 8
S 60f S 60} S 60f
8 8 8
S 40t S 40 S 40t
£ g0t "‘ ‘_‘ & 0t & 0t
L Ll 10 0] L
0.5 1.0 20 40 60 80 100 0.5 1.0 20 40 60 80 10.0 0.5 L0 20 40 60 80 10.0

#&JE Concentration Il mg/mL

JRJZ Concentration Il mg/mL
B3 #HHESHEX DPPH(a) JBRBETF(b) EEBBRE(c) WEREN

S Concentration Il mg/mL

Fig.3 Scavenging ability of Polygonatum polysaccharide on DPPH( a) ,superoxide anion(b) and hydroxyl radical(c)



49 %13 41 RAERAF Fth SRR LRI R AR 183
3r cancer pathogenesis and resistance to therapy[ J]. Journal of cellular bio-
OV, @ &45%4% Polygonatum polysaccharide chemistry, 2019, 120(5) :6868-6877.

- [13] SHEN S,ZHU C L,HUO D, et al. A hybrid nanomaterial for the controlled
_§ 5 generation of free radicals and oxidative destruction of hypoxic cancer
5 cells[ J]. Angewandte chemie international edition,2017,56(30) :8801—

2 8804.
o [14] DEEPASHREE S,NIVEDITHA S,SHIVANANDAPPA T,et al. Oxidative
% L stress resistance as a factor in aging; Evidence from an extended longevity
B phenotype of Drosophila melanogaster[ ] ]. Biogerontology,2019,20(4)

497-513.

0 [15] KOLTOVER V K. Free radical timer of aging:From chemistry of free radi-

0.5 1.0 2.0 4.0 6.0 8.0 10. 0
#&JE Concentration Il mg/mL

4 ERZEXNZNROEREN
Fig.4 Reducing activity of Polygonatum polysaccharide on fer-
ric iron
S 3k

[1] EZZMER 2. rhie NRAFIEZGIL: 2020 g —HBLS]. dbat:h
ElB2G R R, 202.
[2] MU C L,SHENG Y F,WANG Q, et al. Potential compound from herbal
food of Rhizoma Polygonati for treatment of COVID-19 analyzed by network
pharmacology ; Viral and cancer signaling mechanisms[ J/OL]. Journal of
functional foods,2021,77 [ 2020—06—-20]. https: doi. org/10. 1016/]. jff.
2020. 104149.
[3] skles, IMEHE AR, 55 EThE SRR 2 A S U L
FBMEFRI]. hferhPEz11,2020,38(1) :61-64.
[4] PN, TRV, oot hZgEBh AU A= Wtst [ 1], thEZ5 e
%,1997,7(2) :129.
[5] BE2(R WP, HEERR, 55 ZAERISIR AR RAD T SRR T4
Pre AR AR . rhEr 247, 2020,45(7) : 1648-1656.
(6] SRR, SRR IRHE T, 5. OIS AR 0k I M R B S b 5 o
SYHTLI]. HEZY,2017,48(1) < 1-16.
(7] Ze552, 23, [t bk, 5. LR ) T2 M B R E [T ).
HHEEZ4,2018,49( 18) :4432-4438.
[8] AL, XUlggr, Zoek, 2. ik 2l RiiE N IR T RIAAR AL A mR-
NA N EAFRAIENE[ T ]. ERZ79E,2018,43(18) :3740-3747.
(9] WU, 5kA , LHRERD, 5. A e R BE ML) M i i
AR S ] Bt Tl RBH,2020,41(2) :52-58.
[10] o8, 87, £505, 6. AZ 21 Rb LI NGRSk IA B4l s b
P51 ] EAEE T SmR , 2020,40(8) :1064-1067.

[ 11] 2, 10, =R, 4. - R AR IR AR AR R O
SRR T ] A E PRI, 2020,30(5) :308-312.

[12] EBRAHIMI S,SOLTANI A ,HASHEMY S I. Oxidative stress in cervical

cals to systems theory of reliability [ J]. Current aging science, 2017, 10
(1):12-17.
[16] OBI-EZEANI C N,DIOKA C E,MELUDU S C,et al. The effect of vitamin
C on toxic metals, antioxidant minerals, oxidative stress,and lipid profile
of automobile workers [ J]. Journal of integrated health science,?2020,8
(1):9.
MAZUR-KUSNIREK M, ANTOSZKIEWICZ Z,LIPINSKI K, et al. The

effect of polyphenols and vitamin E on the antioxidant status and meat

[17

[

quality of broiler chickens fed diets naturally contaminated with ochratox-
in A[J]. Archives of animal nutrition,2019,73(6) :431-444.

[18] SONG X D,MUJUMDAR A S,LAW C L,et al. Effect of drying air tem-
perature on drying kinetics, color, carotenoid content , antioxidant capacity
and oxidation of fat for lotus pollen[ J]. Drying technology,2020,38(9) :
1151-1164.

[19] MATKOWSKI A. Antioxidant activity of extracts and different solvent
fractions of Glechoma hederacea L. and Orthosiphon stamineus ( Benth. )
Kudo[ J]. Advances in clinical and experimental medicine,2008,17(6) :
615-624.

[20] RN, BiASE, et S5, 20k 22 Bl 4R T 2 M AL RE A 5T
1] gl Bl 550K 350k, 2017,18(4) 1 724-728,732.

[21] SerHs, e 5o, . RZZENbT R L ERMRT ], MR
ZRFAFAR ,2020,36(4) :504-508.

[22] H3E, 505, o, % HARRE TSR S A s T e
[J]. BEPrR,2020,39(7) - 1391-1399.

(23] 7%, Fies, ZR5E , % B E 0 T MU E R
[1]. &5 574 ,2020,41(14) :98-103.

[24] SapJkf , Tk, 2, 6. H N ERZHHEI T Z e Kbt b
PEFFTEL )] AB5Y,2020,9(2) :83-95.

[25] wfiofk, DRIE, THIR. BELIEMEARE L SRR ER
FERE[T]. 25541,2008,43(12) :1186—-1189.

[26] Hioedy, S0, HFS, 5. (LN E LA R AR S LRI £
PGP ERT ] rhE G B s, 2007,21(1) : 1-6.

[27] SEELE, sk, FHIRGS , 5. BB 2 PR T 2 AL e

UL ] 2Rl R, 2021,49(8) - 170- 174,

(k4% 172 1)

(4] BHRE AR, B, 5. AR L b R BRI Y
RSN ] s TR SRR, 2007,13(3) :491-497.
[5] &ifer , S5, Bk, . RIET R RN b A W KR == A
FEFARSENN[T]. /KRR ,2016,30(2) : 155-161,174.
[6] FERGAS, SRS, AR, 55, BRI EHO M IR S R FHBLIR LT ].
A=A ,2015(16) :62-65.
(7] F45, 5600, B2, 5. B RS IR IRE AR O R Bk 5 %
JEEH )] AL T )50 T,2018,47(6) :67-70.
(8] B, Ao/ Rt s o e 28/ s R AR [ D 1. KBNS
F,2016.
[9] HES, BRI, BRAIE R IR R Rz AR o sema [ ) . BT R,
1ZE.,2016(36) :347.
[10] AR, BAKE, TAVRA, . AR ZE R s AR T 2 BRI
B )] AL TRHE,2003,11(5) :50-54.
[11] {afffte, THAESE, TS0, R FF SR R AE R S R 0 B U IE I L
W] AR T, 2011,38(4) :18-22.
[12] FFE, bk, B2, B W B RFE A 3 o B M e 5

WeitgEenil 1], +188,2019,51(5) :916-922.

[13] XU, A EMAERIMER TR ] Rl 550K, 2012,
32(6) :98,102.

[14] FAHH, SRR, BAE =, . S BB A G080 75 45 _E B 7%
L] izl R0 ( A SRR ,2002,33(2) :134-139.

[15] Zeissk, BP0, 40P 5. it PRI R A= K R B M R 5
WL J 1. R AT, 2008, 24( 8) :283-286.

[16] £, 5k, X2T, % RRFEO BB RIR ZBIRE N TR ORI
HHIELT]. AR T, 2017,44(5) :5-10,26.

[17] ¥, 53, REWC IR BRI — 2L TERR 5  HO $20
[J]. Pl ez, 2018,64(4) :13-15.

[18] ZR4:%, kPR, AR, % 3 FORASREAL B AT~ BAZ EF]
FARSEA T, 2l Rl ,2020,48(12) : 161-163,198.

[19] S, 530, A0 R RRE B AT A T BEA prl R R P B 5
LI . AV RHYEIT,2014(6) :88-89.

[20] FiHfs. SRR PR R A 232 SRR S~ AT Foh - i

UM R T 1. Al 54K, 2018,38(24) <31,

[21] SHRA, P ERR, Tk, S5 SRR IR TR - s R It S e iy R 7 b e

[J]. T4, 2010,22(4) :69-72.



