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Content Determination of 6 Kinds of Monosaccharide in Astragalus membranaceus with Different Growth
Years by Pre-column Derivatization-HPLC
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ABSTRACT OBIJECTIVE: To analyze and compare the contents of 6 kinds of monosaccharide in Astragalus membranaceus from
different growth years. METHODS: 2-4 years old 4. membranaceus from three areas were extracted with water extraction and
alcohol precipitation, Sevage deproteinization to obtain 4. membranaceus polysaccharide. The samples were firstly hydrolyzed with
trifluoroacetic acid (TFA) and then derivatized by 1-phenyl-3-methyl-5-pyrazolone(PMP). HPLC analysis was adopted to determine

the contents of 6 kinds of monosaccharide as mannose, rhamnose, galacturonic acid, glucose, galactose, arabinose. The
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determination was performed on Symmetry C,; column with phosphate buffer solution (pH 6.8)-acetonitrile (84:16, ¥/V) as mobile

phase at the flow rate of 1.0 mL/min. The detection wavelength was 245 nm, and column temperature was 35 °C. The sample size

was 20 puL. RESULTS: The contents of mannose, rhamnose, galacturonic acid, glucose, galactose and arabinose were 0.50-0.94,
0.76-1.60, 3.35-7.86, 87.33-275.77, 1.95-8.96, 2.35-14.04 mg/g, respectively. Total contents of monosaccharide from 2, 3, 4
years old A. membranaceus were 98.26-139.92, 173.81-295.71, 122.37-182.41 mg/g, respectively. There was significant difference

in the contents of glucose between 3 old years 4. membranaceus and 2, 4 old years A. membranaceus (162.71-275.77 mg/g vs.
87.33-107.70, 111.54-167.26 mg/g, P<<0.05). CONCLUSIONS: Above 6 monosaccharides are detected in 2, 3, 4 years old 4.

membranaceus, among which the content of glucose is the highest. The content of glucose in 3 years old 4. membranaceus is

higher than that in 2 and 4 years old A. membranaceus.
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Tab 1 Source information of 4. membranaceus

G5 i AR A
H-01 g3 2
H-02 iR 2
H-03 EGVIEES 2
H-04 ifisfie 33" 3
H-05 B A 3
H-06 RETLES 3
H-07 Iifiie 338 4
H-08 THERE 4
H-09 LETLES 4

2 HAEEHER
2.1 HESHERNEN

FREUHT FE 254429 20 g, 10 f5 4 (mL/g, F A7k, F
100 C 402 h, UL 5 2853 0 5 A% 1 7K 7] 92 45 B30
min, JEd ; A IR IR 46 2 50 mL, FHIN A Sevage i)
(GH-IETEE=4:1, /W10 mL G EEAKR(FR).
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I, LA 8 000 r/min #5.0> 10 min, B LAY, F0
JooK L2 SRR 90% , #6812 h, L 8 000 r/min £
0 10 min, S EIEWR, WARDLHE S BT 45 CHIAT
RT3, BN B0 AR I3k 2.

®2 AEFEHERPESRENEE
Tab 2 Yield of polysaccharides from A. membrana-

ceus of different ages

45 RS g e
HOI I 8.68
H02 133 6.5
H03 168 8.37
H4 194 971
H-05 162 8.09
H-06 ) 8.55
H07 191 9.57
H-08 157 783
H-09 174 8.70

2.2 HESEMNKE

FRIC2.17 I T 15 ¥ (2 M 24 0.25 g AE & PR, H
JKAEFSTF 5 mL i, #2857, il BU 2 W0 .
B bR 8 S 2R 1 mL, A 2 mol/L i) TFA 15
2 mL, B 5 F 110 CHE R HAE N KA 6 h, BUE ik
B KRR T BRIE I AR EE L mL, i, 728 T DL LB
TFA, St 5 3R, FRil MK g 754 7% 2 5 mL 5,
FHAKGEZS  F857, RIS (2 WK AR
2.3 BEWRBRNTEN

53 G PR U H R B X HE 2.45 mg | B H X6 HE
bl 2.45 mg - FUBHEE R X B i 2.05 mg | JC 7K 8 26 0 X
HE 260.15 mg P ZLHC B 2.10 mg FIFTH7 A8 2.15
mg, 7 K G 2 25 2 2 mL P, T84, 15
A5 B B — X HE SRV R o et B b AR — X R VS VR A
I mL, & F[F— 10 mL &, ke 25, #2657, RIARE
AR BRI . A Il BBOZ IR A % BE VS U 100 wL
0.5 mol/L [} PMP-H % 50 pL 0.3 mol/L ) NaOH %
W50 pL, $E5T, F 70 COKUE T B 30 min, & H EE
5, A 0.3 mol/L i £R R (HCD 17 50 pL #E4 7 AL, 15
IIAGAT 1 mL A7 AHL, LA 10 000 r/min 2.0 10 min, 37
FAHIUZ FEEEHER 3K 5 L ZAKAER , 40.22 pm
THALIE RS AL J5 , BREEIE L 7 FH o
24 HRSWEKEERNLTEL

R 2% W 2,27 50T B HE 22 Bl K #7400 wL 0.5
mol/L () PMP-F 5 200 pL 0.3 mol/L ) NaOH ¥
200 pL,¥EA], T 70 C/K¥H T )i 30 min, R 21 R %,
JILA 0.3 mol/L (9 HCIV 200 uL HEF 5 A, T A 247
400 pL $EFFAEHL, L) 10 000 r/min #5.0> 10 min, 37 54 Bl
2 E A3 K, A% F R KAWL 22 0.22 pm il FL
DEREE L 5, BRI , 75 o
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25 BEZFHSRFERERRK

LA Symmetry C.s(250 mmx4.6 mm, 5 pm) A {5 HE,
DU R £ 2% vh it (pH 6.8)-Z 115 (84 : 16, V/V) Jifi shH
Ui A 1.0 mL/min, #5904 Sy 245 nm, #135h 35 C,
HFEE R 20 pL,

BUTAARIG 0 2 .3 A A T T2 10 2 WK S s T
IR A o HE SR L B o BRI (K , % ok i 2%
PEIERENE IC O . 2550, REE KAER B2y
oA R 22 ) € ) S TR A X B S AR, 45 BB A 40 1 43
R R, PSRBT 2 500, BN BE X B iyl
SETTHE, TR 1,

2.6 ZKMXRER

R B 2,37 T T H i L BRI IR A
P AEFUE Bl R P R R — X B S VA U AS 1 mL, B T IR
— 10 mL s, IKE 2 38 5] A3 IR ER TR A
%5 800,400,200,100,80,40.,20 uL, B T 4 mL B .04
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[]) , il 28 B 2R ) Jo e VA B2 RO VA WL, SRS 4 2.5 T
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2.8 EEHIKE
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R e A (R
Note: 1. PMP; 2. mannose; 3. rhamnose; 4. galacturonic acid; 5.

glucose; 6. galactose; 7. arabinose
Bl AREKEREEPZHEMES T RMOITELRE
i SRk B E
Fig 1 HPLC chromatograms of derivative of A. mem-
branaceus polysaccharides and monosaccha-
rides reference from different growth years

DR B, AN FE [EDSCR AT RSDE . 4558, #F
ai FPOH R AR UM R R LB BT
A1 85 09 7 24 m A 181l 232 53 5 o 96.65% | 99.56%
95.92% . 101.48% . 93.87% . 99.80% , RSD 4% % K
1.85% .1.12% .1.05% .0.95% .0.83% .0.44% (n=6) , 3
WA 7 L R 4T
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®3 HERFOTBAENSMEEFFEMELEEE
Tab 3 Regression equation and linear range of 6
kinds of monosaccharide as mannose

L3I0 By IS SAEIR, pg/mL
T y=129330x+132 169 09995 4.96~198.40
R y=19026r+11 153 0.999 6 4.96~198 40
MR =35 214r+107 374 0.9992 4.14~165.60
ik =15 503r—3 000 000 09997 52033~20813.20
LI y=41391x—6 393 0997 420~168.00
BriiffogE =69 951x—75 638 09994 435~17400

2.10 BEERK
Y237 BT AT A= AR A BB TR ok B VAR i
Fi£“2.57 T 03 S5 A i SRR DI E 6 I, 10 s U TR
SR H R B RE EFURERER (A AT e U ]
FLAFT B W T AR B4 RSD 73 531 1.67% L 1.08% . 1.29% .
1.81% .1.42% .1.92% (n="6) , KIUEHE B R AT
211 HEZHEPREEIENINE
S3FREL 9 HE B EE 2 M 2 20 g, IR HE 42,17 2.2V
“2.ATTR AR B 2.5 TR 5 A% A AR D
B, IO SR I T FRFACA Ay TS B 5 1, 25 5 I
%4,
x4 ARAEKEREXPFEESENELE R (mg/g)
Tab 4 Results of content determination of monosac-

charides in 4. membranaceus from different

growth years(mg/g)
&5 WEE R RPUBER O WER B WROE &t
H-01 0.72 1.22 627 94.78 373 417 110.88
H-02 050 092 3.63 87.33 1.95 394 98.26
H-03 0.89 1.52 7.68 107.70 8.30 13.84 139.92
H-04 0.94 0.94 7.86 20577 476 544 29571
H-05 052 0.76 352 162,717 227 403 173.81
H-06 0.78 1.37 5.61 219.29° 8.75 13.76 249.56
H-07 078 L11 691 167.26 400 235 18241
H-08 057 0.85 335 111.54 217 390 12237
H-09 082 1.60 752 119.05 8.96 14.04 151.99

S 2 4 4R B AL, " P<<0.05
Note: vs. 2, 4 old years A. membranaceus ,” P<0.05

MEAUEHR, HEZSHP & BRm SN
0.50~275.77 mg/g; FHLH E M h B E WA H
o8 N ey R B S I R e S N B VR (R
6 P B, LA 0 s . SR Excel 2016 #044
X 2.3 A S 2 M A B B A TN R,
AL 3 A W M TP A AR T R S R T 2 AR
T (P<<0.05) , Hifth bl s 38 0 I8 3% 25 5% (P>0.05) .
[, 347 M ¥ EE 20 M P iR EE 2 WE B A — 2, Hol
PO =S R
3 ITig

AHIFFE R KRBT E T B b, IR T
I 52 H 6 Rh B0 & 5 A9 PMP FE AT 42 {6 -HPLC 5
ORI R o B RO M L RS
A R A EOR RAE PR TR, 25 R R ]
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4.6 mm, 5 um) . Hedera ODS-2 C;s (200 mmx4.6 mm, 5
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KRR, 45 F2 B0 2 [A] BB A SE AR SEI 2R 0 e, HIg TP
RO, AT DA AT (8 43 B 0O L A, SCRE A A % B
WA T2 T ATHT
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S 3k
[1] ERHMZ T2 A AR FE 250 . —FB[S]. 2020 4F
P AG ST s o BE 2GR i, 2020 315.

[2] WEAR, oo, 2R, 55 S8 B EE B P S i ot B 5
R (9], 117G B B R 224 4, 2019, 50(6) : 854-
859.

[3] ZEhE, WU IE , ok 5 1, 55 8 B AL i o A2 B E TS
HER 28R BR 2 K244, 2020, 39(5) :93-96.

(4] XUSEmN, T4, GRHa . vh 24 3 B i s Ak G i 4
AR 1 1) DFT W58 (1] 46 2% 5 A4 90 T A%, 2019, 36 (1)
36-40.

[6] E55, B, I o BRI PRIV S RS [9].55

- 1452 - China Phammacy 2021 Vol. 32 No. 12

[10]

[11]

[12]

[13]

[16]

[18]

A EEZY ,2018,38(12) : 1450-1454.
FERAE , Ak LTI Z PR AN R A AR BR B o
i 28 B 43 () 43 B A 5 [0, 25 44, 2019, 42(8) « 1777-
1780.
I MR, 0 AR R 26 B 2 R
SVERER R E ] P B 25 B, 2015,32(5) : 31-34.
SRR, T GRNR, AT, A5 R R AR AR BR BT [ i pE
T 2 E & A 0] R B2 M B4R, 2014, 21
(11):79-82.
KR FNEURL, R A AN [ AR AR PR B FE v SR T
TE A R e 20 B i [T K B R
2005,28(2) :87-89.
55 45, AR5 R o B D A A TS R 1 R R 0],
A, 2020(14) : 121-122.
BAGA PR B UM AR T A T (7] h
[ 2538, 2020, 19(4) : 69-72, 34.
FEDS , BN LB S SR T 240 ML 2 1 A L)
[0 A 22420, 2020, 35(4) : 402-406.
W, R BRI T 2R I 2540 RAE 5 A i
R R (0] 7R 24 357 245 55 1 PR 24 B, 2019, 30(2) : 264-
270.
WK, 2R, B, F T 22 RIS b
Fr I B K (1] 1 2l , 2019, 50(9) : 2201-2209.
SR, i F A, GRS AR A AL HPLC 200 5E AN TR
J 5 4 2R 3 22 B Y BAORE 4 B[00, 1R 25 B 2015, 26
(15):2116-2119.
e MU 2R R R, 45 JE T B SO RIS AR I i A
5 I s S [I]. R 2, 2015, 46 (14) £ 2134-
2142.
FRSCR, BRI, S S Z M PMP AR R AT A
1b-HPLC F5 8 FE W98 [J]. FP [ 24 57, 2020, 31(7) - 788-
793.
JE S, St R & 1. PMP FE B4 AR £k HPLC 300 2
HORKZE 2 W (0 SR 2 A 0], 2 ARk 2%, 2019, 40(4) : 266-
271.
FFEE L, B —1L, 18] AR AERTATAE 46 HPLC 3540 ri Al
ZHE AL ] B A RHF,2018,39(18) £ 186-191.
MR PR, PN A 4 01, S A AT A Ah- 1o AT AH (3 1k
W 558t 0 B 2 v ROl 9 2 B[00 BAR 20 S5 I R
2012,27(5) :468-470.

(Wiek H 1. 2021-01-06 & [8] H 15 - 2021-05-06)

(€ L PRy ED)

WEZEG 2021 45 3245 124



