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Analysis of the factors affecting polysaccharide content
in Polygonatum odoratum

ZHU Chunxiao, DU Tiantian, CHEN Yangfeng, LI Zigiang, JIANG Wenwen, XIAO Shen’gen”
(College of Horticulture, Hunan Agricultural University, Changsha, Hunan 410128, China)

Abstract: The polysaccharide content of 1-year-old, 2-year-old, 3-year-old and 4-year-old field Polygonatum odoratum
were analyzed based on the growth years, rhizome age sections, varieties, the harvest periods and the processing methods.
The results showed that the polysaccharide content of 1-year-old P. odoratum was significantly lower than those of 2-
year-old, 3-year-old and 4-year-old P. odoratum, and the polysaccharide content of 3-year-old P. odoratum was the
highest and reached 5.64%-7.20%, which reached the peak in September to October. In different rhizome age sections,
the polysaccharide contents of the second and third age sections were higher than 6.00% during the whole growth period,
which were significantly higher than those of the first, fourth and seed stem age sections. Among different breeds, the
polysaccharide contents of Honggan Zhushiwei and Lvgan Zhushiwei were significantly higher than those of Zhushiwei
and Ciwei from the end of September to the first ten days of December. The polysaccharide contents of P. odoratum from
Xupu, Xinhua, Anhua, Guiyang, Shaodong and Cili increased first and then decreased from August to December,
reaching the peak from September to October. Regarding to the collected materials for different processing methods, the
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polysaccharide contents of the bark and fibrous root of P. odoratum were significantly lower than that of the rhizome; the
content of polysaccharide in the rolled strips was significantly higher than those in the steamed, mechanically unhairing
and untreated strips; and the polysaccharide content of dried P. odoratum slice was significantly higher than that of air
dried P. odoratum slice. Therefore, in order to ensure the polysaccharide content of P. odoratum, it is optimal to harvest it
inthe months from September to October at its 3-year-old; and for theprocessing procedures, it is better to remove the
skin and fibrous roots of P. odoratum and process the strips of P. odoratum by kneading or drying.

Keywords: Polygonatum odoratum; years of growth; rhizome age section; whole growth period; harvesting and

processing; polysaccharide content
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EAM 2SR T 6.00%Y, AigE
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BN XA S S5 ok 3 /X,
FEA/NX R SE A RENLIX 1%, LA 10 000 m?
1 AMEFRIT, 3 ELE ., BRI ERE. A
2021 4 5—10 A7E BT AN (R D)4/ X BE
PLEEUE R RAF . RKESEA— B BRI (451
RO E 25D . BRI HH IR A/ N T 2 m),
B HLA ST T AT ZE R R AR/ T 5 kg

Fz 1 EMEEERTE)

Table1 The sampling time of Polygonatum odoratum
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Table 2 The tested Polygonatum odoratum variety
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2 HR5SH
21 AEEKFRETZHEESEMNTL

AN KA B R EAT AR ZE 1 20 2 & L
3, NEIWLIER, 1 EETN SR EREE
BUFREZWE N, 2 4F4 . 3 A 4 AR EMIR
BT A AR B R RN . 1 AR
TS B BET 2 44 344
4 4R AT, 3R A F T Y
B, N 5.64%~7.20%, FHPAREE 34EA EMTE
WS R E T A4RE | 244 LARAE AT

#3 TREKFR. TEEEHEREEMIRENZHESE

Table 3 Polysaccharide contents of Polygonatum odoratum in different growth periods

Hk RO %

AR 1) HRZEA: K] g M=) HRZEFR4 LR HiZEH
LARAE (3.65+0.14)b (3.76+0.19)c (3.84+0.26)c (3.85+0.27)c (4.13+0.25)c (4.28+0.38)c
2454 (5.00+0.16)a (4.71+0.34)b (4.72+0.12)b (5.44+0.10)b (5.80+0.24)b (6.32+0.24)b
34EE (5.83+0.25)a (5.64+0.17)a (6.20+0.08)a (6.73+0.13)a (6.92+0.15)a (7.20£0.27)a
445 (5.78+0.21)a (5.74+0.27)a (6.03+0.22)a (6.36+0.12)a (6.50£0.25)a (6.72+0.31)b

(ISR AN [e] - kR 7 A BRE) B4 22 5 A e 278 3L (P < 0.05).



55 49 4 1 1Y) RELE  B2RS

AR T 63

22 TRBREBRTEMNZHES=
ANFIRZEIA T EATHRZE A A A b UL A 2,
MIE 2 ATLIE, 4 FEBR B EMRA T 20
SrEARSERIIAE] 6,000 15 B LIRTT. 28
REZ g Py s B R TR T
WS EARZEWLAS] 6.00%0 I, 45 2. 3 R

LS BE YA 6.00%L 1 5 4 HATR
LR AR R TR, REAKIME
SRS RYT 6.00%, FHEEIRZEZR S E

AERHBRREGE TGS, 2GR FIIIR
T 6.00%, %5 2 WIS 3T e B IS
BEETE LR, 5 4B R

A Ear Y o5 2
o |
7+ 7k
g g S
= =Ry S
Eof & o
& g =
® ® )
5t o 5
4 3 4 I 11 i |
MU! ﬂ%éik}w H}_ﬁ@i *ﬁé%ﬂ@i ﬂii’frﬁﬁ‘?'ﬁ ’rﬁé“f] 1&"}1 ﬁQ’\Lk“J‘J HT'H%“J'J #%%TJ“J'J ﬂ*ﬁ/ﬁ”%"@( ﬁ*%ﬂﬂ W RZEERN ORI A RERREN A=
EFH
5 3 Wi T 57 pven
I o 41 MR
of [ | ar
&7 ' & £
£ &= H
! 8 &
5F %3
5L
L I L | I L I L L L L ' L 2
B MERARIY RERRN ARSI RS AN 4 W AR RERR AGSERIN RERAERN A W AR AR AR RERERN AR

Bl 4FEENTRRTHEZESE

Fig.1 The polysaccharide contents in different ag

23 ARIEMEMHZHESE

MW ATTLIEW, &5 34 FAT & &
fE 9—10 HikBWEE . RO EAT RIS 2 b
-l 551%~6.56% . W EEMTZH T RN
5.92%~6.69%; FEFHLLATAE R B BT 2SN
6.80%~7.70% , LZKITHEIRE EMMZH S &N

e nodes of 4-year-old Polygonatum odoratum
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6.84%. 9 HIKZE 12 J FLHLFHERE . SFTHE R
RS R ERTHREMNRE ., HEH™ s
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Table 4 The polysaccharide contents in rhizomes of different varieties of Polygonatum odoratum during harvest

HUkE LW %

H 9 XC Xz GH GL Gz
08-15 (5.51£0.27)c (5.92+0.28)bc (6.80£0.15)a (6.54+0.14)ab (6.24+0.14)b
08-30 (5.74+0.21)d (5.99+0.19)c (6.91+0.26)a (6.75£0.34)ab (6.50£0.22)b
09-13 (6.26+0.10)b (6.08+0.20)b (7.22+0.18)a (6.89+0.25)ab (6.61+0.19)ab
09-29 (6.56£0.17)b (6.13+0.24)b (7.70£0.22)a (7.25+0.19)a (6.72+0.11)b
10-15 (6.56+0.58)b (6.690.15)b (7.640.15)a (7.52+0.22)a (6.84+0.20)b
11-15 (6.38£0.11)b (6.50£0.29)b (7.500.13)a (7.48+0.21)a (6.65£0.21)b
12-10 (6.26+0.14)b (6.33£0.14)b (7.44+0.12)a (7.33£0.10)a (6.60£0.11)b

AT AN 7 R FR A T 1) 22 A5 B i 24 3 L (P < 0.05)
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24 AE~HM. FAREREEIEMHZSES S
AN L 3 AR BATTEAN AR WU 20 =
AW 5, KBTS EE 8—12 AR
Je BTG TR, T 9—10 H ZH & kg
WA . BRAR BT WS &4 6.06%~7.00%; HEFH
EN LWt l 6.24%~6.84%; WAL EATZHS

WM 6.02%~6.60%; ZEF| EATEHES RN 5.91%~
6.27%; WU BT 2PN 6.06%~6.46%; Hifk
FATLBE RN 5.82%~6.71%, 9 ] A4 HuAY
FEAr o AE 6.00%0 |, 12 A& i
TR TR EER.

x5 ARFHMAHEMREEIRENSZESE

Table 5 The polysaccharide contents in rhizomes of Polygonatum odoratum from different producing areas during harvest

ekt F LR RI%
SD GY AH cL XP XH

08-15  (6.06£0.25)ab (6.24+0.28)a (6.02+0.30)ab (5.91%0.22)b (6.0620.41)ab (5.82+0.25)b
08-30  (6.29+0.40)ab (6.57+0.24)a (6.08+0.37)ab (5.930.41)b (6.08+0.37)ab (6.10+0.17)ab
09-13  (6.40£0.15)ab (6.79+0.16)a (6.15+0.17)ab (6.1020.16)b (6.21+0.44)ab (6.15+0.25)ab
09-29  (7.00£0.15)a (6.8420.35)ab (6.2520.11)b (6.12+0.43)b (6.32+0.29)b (6.4020.31)ab
10-15  (6.90+0.43)a (6.68+0.37)ab (6.60+0.22)ab (6.27+0.18)b (6.4620.33)ab (6.71+0.32)ab
11-15  (6.71+0.26)a (6.73+0.11)a (6.52+0.12)ab (6.24+0.22)b (6.25£0.31)b (6.48+0.32)ab
12-10 6.33£0.22 6.43£0.22 6.25£0.15 6.15£0.25 6.1740.25 6.25£0.25

[T AN IR - Bk e A 3R E] 1Y) 25 5 Ge 78 (P < 0.05),
25 AREMIGZEMENZES SRR
2.5.1 KRRz BA S4BT H AL
AR EATR 2R LR 6, SQ. CKy.
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A 719%, 5 CK REZH & &I %%
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i, WA EATHRZE R LR BT ZE 20 =
WERTRELMIRN EMRELHES®, B
FrRTEM R M ENTRM S ®E, EME
W2 W Eoh 252%, K CKy 1Y 36.31%, EAI70
WS &R 2.01%, 2928 CKy BT 28.96%,
MREER R FMRZETR S S LR EER
76 TRBUEMHZESES

Table 6 The polysaccharide contents in different parts of

Polygonatum odoratum

HBAL LM %
SP (2.520.34)c
sQ (7.1920.35)a
sX (2.01£1.02)c
CK, (6.94+0.64)b
CK, (7.050.66)a

[R)Z) AN ) Bk s A B A Y 22 57 G 24 (P < 0.05)

2.5.2 REmIZIDE EAMEH S EAS
MR 7 AILER, ToHEMZES RN 8.03%,

WBERTF T, Ta. T4 M1 CKy MEHEE & T M0
ZHHE R 789%, BEKRT T, ToMl CKrAY; To A0
Ts EAPFEM RS RO & 25 . WA L
BERSE RS R
R7T FEMIGEEMFHNSHEIE
Table 7 The polysaccharide contents in Polygonatum odoratum

strip by different processing methods

AbFR 2R 1%
T (8.03+0.29)a
T, (7.65+0.33)c
T (7.76+0.16)c
T, (7.89+0.32)b

CKry (7.32+0.19)d

RIS ) - RE o b B IA] (1) 2% 5 AT e V27 7 (P < 0.05)
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