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Abstract: Objective Enzymatic hydrolysis of Astragali Radix polysaccharides from different germplasm resources
Astragalusmembranaceus var. mongholicus (MG) (cultured and wild) or Astragalus membranaceus (MJ) (cultured and wild) was
carried out by the best enzymolysis conditions of endo-1,3-B-glucanase. Saccharide fingerprints were obtained for the identification
and evaluation of the germplasm resources of Astragali Radix by Fluorophore-assisted Carbohydrate Electrophoresis (FACE).
Methods The data were analyzed by principal component analysis and ¢ test using SMICA software to distinguish differential sugar
segments among different germplasm resources of Astragali Radix. Results  Pentasaccharide and hexasaccharide of
endo-1,3-B-glucanase hydrolyzate could be used as differentiated saccharide fragments between natural MG and MJ.Trisaccharide,
tetrasaccharide, and pentasaccharide could be used as differentiated saccharide fragments to distinguish the cultured MG and MJ.
Pentasaccharide and hexasaccharide can be used as differential fragments to distinguish MJ (cultured and natural). Conclusion

The polysaccharide products degraded by endo-1,3-f-glucanase can well distinguish Astragali Radix species (MG and MJ) and
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growth mode (cultured and natural Astragali Radix). This study laid the foundation for the quality evaluation of 4stragali Radix and

screening of active oligosaccharides.

Key words: endo-1,3-B-glucanase; Astragali Radix; polysaccharide; fingerprint; germplasm resources; principal component analysis

ORI E E B RFZ M 2 —, AT ai oM
o3, A YREmEZEY . (hEZL) 2015 4
RS SE R IE it 58 R 25 6 O BB B R 5l
membranaceus  (Fisch.) Bge. var
mongholicus (Bge.) Hsiao BY B 3% ¥ B A4
membranaceus (Fisch.) Bge.E‘JTE[Z]o H T EHRER
R I B A BRI A e FAERE B0 R B, FRIEE
TIZBYA NI R SEEKTEEAAELTE, A
oy Hofts BepusEs, HALpaMA S [ 6~8
FAEZHERON A NERZ, B “ERK,
OFICL ARTERL MR, ER AR, SRR AE
Rl BESEIIC T IXONBIIL, HAK, HAMER
Jbs IWZRSA A 5 R, (B —ERR I T
XA AR AN S TE M A IR R ZE R, B “ AR
W, i, FRIREE, XY, WETTE” SR

TEPFN B BT R bR, (R EIZGHL) 2015 4F
FROUE 35 18 I AN T 0.04% . B KTt
59 MEAFIAERTT I AFFERR L A FSER R P
FESHEAT VRN o BT FU45 AW B 2 A AR IR 1
K, SRR, KT SRR T &S, M
HARER S B T AR A AR B AR i . A EIREI ST
A, CAHBTREPR PN BB, A3 A58/
ARG R AN T I AL G SR E BRI A
PSR, E AR — ez E AT B A4 5t
B IXEEOP [E U H AT RIS E PP RIS A e A e
BN B AT PRI ST BN S B PP b
X FORAP I A R TE B AT B e

BN, HERE AV B, BAHMR
FHBE 28 B ER. FOEENL. SRR,
HERRY, MKZREAG) 2 M %k se
Fom ! e, R R R TSP 3 2
i, RN R E R SRR R EY. B
REZAE N B BRSSO fdEbR. ILCA R
FOARTE R 5 A0 0O BRI E S 2 hE & AR v 2
M BT EISERR, SRT, IZIRARORZ TR IERE,
BRI 7 AR (R EIZG L) xhix— bR
i, FETHEAINERIRRG T EOR, R AR
PERTSE BRI R FR 0 T HOARTRIIE . 2010 4 15 UK ARIE
FIHZHEAR LA NS Panax ginseng C. A. Mey.. —+

Astragalus

Panaxnotoginseng (Burk.) F. H. Chen.. P4V:Z Panax
quinquefolius L. 5§ 9 P ANEISRIE 24 R 22 0 HARAAIE
S5 o RIS IEXTEE 7 8 ANASIELA Akt o ) 20 4 22 e DA
JNFRARA B N TR & BUE L 1) 2 4 1)
FEFOIMTN, R T AR A K5 R i) 22 il
P RAIE R, it R e S M S B
€ J Bl

O SCHRRIE 38 B 1 B RO /E (3t G Ty
REAE 77 T 87 2% Rk, ATtk FH N )-1,3-B-
T SRR Tl 1 e R G AR 2% A /K AR T A TR o B R 5 oy
TR (BRI AR MR FERMErE
B AIETEZRE, PAFTRSUERE, AT B
FX o F oA, HHERG 8T (PCA) FRHAS
[P o B R B B 72 S IR AEL 49 o I FUAE RO B 24
PR BT PP S BT M SRR TR BEE T A
1 M8 S5
1.1 et

S i A. membranaceus (Fisch.) Bge. var.
mongholicus (Bge.) Hsiao Ml i 3% # ¥ A
membranaceus (Fisch.) Bge. 2 M, £ 24 ik, W%
(SREIE 2 qESp25Y 7 1B~/ L 2TF vk 6o U3 R N a3
WAk, 28 PR R 2 BRI 7 Hh O R M A%
58, ARAGRAE T P8 RS R 2 HARHT T L,
TEAE R 1.

1.2 {5

DYY-10C R 3KAX B YR, DY-C7 B k4K (b
HHA—EE) D5 ZD-AIL HAEBH TR (7
B Z MBI R A RATR]D; e KA RE-52C
(X TG RTUEAF]D: TGL-16 2 i
RUREOHL CTREo 2R IR A F]D; SHK-99-11
BEAFERPEIR bR dbT7 RIEAYHEAR K &
HIRAFD.

WERFAE (L5 20160108). LEREE it
20160518) i H K Pl Ak FIA R A 8-
HIHZE-1,3,6-— [ (ANTS, #it5 1657892) W
Thermo Fisher 24 %); NaBH;CN (#it5 YY12652)
W LR AR R A w] . N N-E F X
IR (5 20140515) T H R T8I0 2371
s MR (5 20160512) JRZE (L5 20150106



©2322 - ¢ %% Chinese Traditional and Herbal Drugs 35 49 % %5 10 #§ 2018 £ 5 A
RI1BEHRAER 22 HEKZERNBERMITEL
Tablel Samples information of Astragali Radix B L EEMERE R Z Y 5 mg, BT
K G wif;: E;ﬁ;gﬁ Hﬁjéﬁfffﬁ KA 10 mL B ZEPFHE, 730 H N I-1,3-B- 1 S HE G 2
1 Cl ZEhEE ¢ 2 T s v fi
Yo titadn o mLXE 4 BB ARG, A B R A
33 Hifes B 2 40 CRRME 1 h, HT 80 T/ LKIE 20
4 4 NI 2 min, #50 (3000 r/min, 5min), % L, AWK
5 Cs P 2 2 T EERFET 200 uL ¥ NaCNBH, 1
6 C6 L 7 i B 2 - T oH e
7 NCI B kPR 5 B 200 uL () ANTS ATAAGTAGR, 37 CHERIF
8 NC2 e P A P 5 15h &, #=YWHESRT, 7T 1 mL 6 mol/L
9 NC3 e 78 A A 5 : ey
10 NC4 1L P VA =5 RZESLS %ﬁﬁc’_ . N
11 NC5 1Ly PG Y Ve 5 2.3 HEZENEREREBETE KO
g Iggf g B gﬁﬁi ? K FH 2 ELARBE IR FLIK A SRR U R 2
> 1 ==Y = W 2 . 3 N =T s S P e >
14 cC2 N 1 BN R AL AL =90, o B BRI A6 52 5353 79 0.1
15 CC3 bk O 2 mol/L Tris-H;BO; (pH 8.2) ¥ RELHI[1 0.3 g/mL F
16 CC4 AR08 1 B T S T e s e S S () 1~
1 cca A ) 0.08 g/mL )5 M IR A fiC - Eﬁlﬂf—ﬁ{qﬂﬁﬁﬁ 0.1
18 CC6 LR B 1 0.2 mol/L Tris-H;BO5; (pH 8.2). &N 1~3 L,
;g igé s %ﬂm%ﬁ% 5 PURE SN HTVR TR 2~ 70, B2k 80 V R HEAT
5 o , - e
3 ACS T 5 HLYK 23 B 60 min, BJERA 200V ALEHEAT VK Sy
22 AC4 e 5 2 120 min.
23 ACS MR 5 # S
24 AC6 B 5 24 BERSLE

SFRFILE RS (Tris, fit'5 1117W072). Wliig (it
520121029). HRERE: (LS 20150415) T EH R
TR ZERFN) 5 ToK LB A KIS0 R
FERR A b &b ('S5 110833-200904)
F2EME (LS5 RS0918B40121 ). #E 7 HE (L5
20100801) ZZFVUBE (k5 E1320044). ZZ2F 1
(5 2X681-HL). Z /50 (45 NOCVI-QE) 11y
R (R A IR AR AR, WYI-1,3-8-
IS MERE (EC3.2.1.39, endo-1,3-B-D-glucanase) 4 H
Sigma A A
2 Rk
2.1 EEZENHIE

WTRMEEE . B R R R, & 100 H
i, BORRAML 5 g, FEMERET 1000 mL [FJE
B, K 500 mL (12 100), 100 “CEAHREL 1 h,
B 25 2 IR A B O BT BRIV TEINZK 400 mL CERA
b 10800, EAFRHL 1 K, BT, &I Bib. w4,
TR CREAA TR SRR 80%, FHEIIR. 3 000
r/min B5.0r 10 min. S FFUTIE, 5 THRIS 2 HERLRY .
BHBEETIK, A 10%01 10.6% 11 2k F A0 A
TN 21.9% ) CFEEW, PRREJEH#E 30 min, 250
briEE, REMZNE, T, &

¥ LK B SN Quantity One Hofh, 23 BT 5.
FEZIE. RSN E, BEEEE. AEE
AN Excel ¥4 5 5\ SMICA-P 13.0 #E475047, 48
Jeig FAGUT A 22 R 4R 2 bl B
3 SERE5ESH
30 EHERMEXREZEAY-1,3-p-ER1HE
FREG AR S YIH0 B kB B B

M 24 HEEEEEREA T4 BIFR AR AS B 2 BE 2
a3 ¥ 22 W FH N U-1,3-B- 76 SR AR B /K it J5 13E 1T FACE
Bk, HLIK S Quantity One BAF 70 #r, Fifs%
#E22 OriginPro 8.5 # 4, 192 FrA 1) 2 WE R 5 1)
FHEFR S, IR AE SRR KT, &

RWE 1.
32 HEZERBEREEENHESS FRES
o

FH B S 2 W o B ARATT AR AL = ) FK ) RE L
M4 FACE FLIKJG 6 FIFERRIES I REME (OO XHAHXS
afiiE (V) EiadEfhZe, Y=—1268.5 X+1411.6,
R*=0.994 2, 5 ¥ 1 50 H [0 Ak I 348 185 S AH DL 1
FEX 2T 8 o
3.3 FHEEMEIEREK 4 ASEAY-1,3--BR
VEEGER AR R ke ENE R 2 TG it iR

B 2-A D 58 B BRI IR S S 2 i D) -1,3-



¢ %% Chinese Traditional and Herbal Drugs 35 49 % %5 10 #§ 2018 £ 5 A 2323

HPAE BT B

(Z-E iy

LS SuR

B 1 HBEZEAT-13-p-EREEEE < FACE 58 EEN T
Fig.1 Analysis of FACE fingerprint of Astragali Radix polysaccharide based on endo-1,3-p-glucanase hydrolyzate

A [}

o oK
153 - . BRI
’ e N
: T VB

= 57 Vg 9
S v %l
-101 *
715_
-20 L

240 30 —20-10 0 10 20 30

t[2]
1
SO0 ooox
b pobkos
Y 4
A }
.l
‘l
\
COTmrm
‘\
£y
oo

0102 03040506 0708 0.9 10
t[1]

D

[ Z2E U g,
LZ1 S 3
A S
VEFAEIRIEH T

=
VarID(Primary)

A-PCA 15/rE B-PLS-DA 1§70 C-#EGIEE  D-Loading ]
A-PCA score plots B-PLS-DA score plots C-permutations D-loading
B2 FHAKRMRXEARRZEAYT-1,3-p-AREMBERE YRS EIEN S T8t 5

Fig. 2 Multivariate statistical analysis of electrophoresis fingerprints of MG and MJ polysaccharides based on

endo-1,3-B-glucanase hydrolysates
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Fig. 3 Multivariate statistical analysis of electrophoresis fingerprints of wild MG and wild MJ polysaccharides based on

endo-1,3-B-glucanase hydrolysates (A-OPLS-DA score plots, B-permutations, C-Loading)
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Fig. 5 Multivariatestatistical analysis of electrophoresis fingerprints of cultured MG and cultured MJ polysaccharides

based on endo-1,3-p-glucanase hydrolysates (A-OPLS-DA score plots, B-permutations, C-Loading)
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Fig. 6 Differential sugar segments contribution number (A) and sugar segment optical density values (B) of cultured MG

and cultured MJ polysaccharides based on endo-1,3-f-glucanase hydrolysates
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Fig. 7 Multivariate statistical analysis of electrophoresis fingerprints of MJ (cultured and wild Asfragali Radix)
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