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P bk i ( PMP ) 43 A5 A 7K S SO0 7™ 01, I 78 000 R €0 1% 02 0 S 408 5 22 B %) B 20 5 oR D IE 28 3 36 % R KA 45 1, L3R T AN T
7 HE BN B[R] AN AR [l ft NaOH Bob BUBEATT A5 10 00 W T BR /N A, DT B 8 die AR 7K A S5 0k IR ARG AE fb 4 . SR NS
Z Wi H @M (Man) , 20 (Rham ) , 8 % B 2 (GlcUA) , 2L ZLBERERR (GalUA) B 4G4 (Gle) , £ ZLHE (Gal) , AME (Xyl) , B
FiAQAE (Arab) |, 2308 (Fue) 4R, Hi O BEEb 9 1.10:0.04: 0. 63:0.14:1.00: 1. 11: 1. 80: 0. 60: 0. 09, & ff K fift Z& 141} TFA
JE 1 mol-L™" KMRIEIE 100 C /KM 6 ho A4kt B A A 0.3 mol-L~" NaOH, fif /f i [A] 40 min, 25 : 3% 7 ¥
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Analysis of Monosaccharide Compositions in Polysaccharides from Pinus yunnanensis Cone by Pre-column
Derivatization HPLC ZHANG Hai-zhu, SHI Zhi-ting, WANG Ying, LIU Xi, ZHOU Ping" ( College of
Pharmacy and Chemistry, Yunnan Provincial Key Laboratory of Entomological Biopharmaceutical, Dali University ,
Dali 671000, China)

[ Abstract ] Objective; To determine the monosaccharide compositions and their contents in
polysaccharides from Pinus yunnanensis cone. Method: Trifluoroacetic acid was used to hydrolyze polysaccharide
from P. yunnanensis cone and PMP derivatization was used to hydrolyze monosaccharide products. The
monosaccharide compositions in polysaccharide from P. yunnanensis cone were determined by HPLC. Orthogonal
test was conducted to investigate the hydrolyzing conditionsdesign; changes in size of the peak area of
monosaccharide derivants derived from different reaction time and the amount of NaOH were compared to determine
the optimum hydrolysis condition and the best derivatization condition. Result: The polysaccharides from P.
yunnanensis cone were composed of mannose (Man) , thamnose ( Rham) , glucuronic acid (GlcUA) , galacturonic
acid (GalUA) , glucose (Glc) and galactose (Gal), xylose (Xyl), arabian sugar ( Arab), and fucose (Fuc),
with content ratios of 1.10:0.04:0.63:0.14:1.00:1.11:1.80:0.60:0.09. The optimal hydrolysis condition;
concentration of TFA 1 mol -L ™", hydrolysis temperature 100 °C , hydrolysis time 6 h. The optimal derivatization
condition; add 0.3 mol -L."" NaOH in derivatization process, with a derivatization period of 40 min. Conclusion :
The method is quick, simple with high sensitivity. It is a reliable method for the determination of the
monosaccharide compositions in polysaccharides from P. yunnanensis.
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test

(ARFHA)ICE 7B BRARR Lo, X RS IIR EE& A 2 Fh BA 25

[KFBEE] 20150306(005)
[(B&WMA]  FHEAAREIEEH (81450053;81260632) ; 2 H 4 #  JTRE 7 0F 78 4 4 40 H (20142132)

[$— 1’E%] K Bk AL, WO, T 2 R R AR 2 ) 5 A 5T, Tel :0872-2257417 , E-mail : hzningjing@ 163. com
BIRAEE] RN, B, 2052, A 25 5T, Tel :0872-2257417 , E-mail ; zhouping725@ 126. com

- 30 -



21 5 24 W
2015 £ 12 H

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol.21,No. 24
Dec. ,2015

PR A A R 25 90 T LR 7 R, i 5 AT T Jak
Yo PUE DU TR SR, AL AT A g K B
PARASS 4R LY A Bt HIV B9 3& % ey 6
U IIE T w5 i A B 2 A
22 Wk v ERUE B i N2 R DL R A B 2 W Y S
20 A 43 B HC W JoT A A YOG FR A — T N
2o P AR S BOSCHR[4-8 ], BEHR 1-2856-3
HE-5 - NHk WA bR P ( PMIP) A A A AT A A 3 3R 8 e X
TR Z5 A T A Ak 55 8 19 5 8 DL K 68335 4% 1Y 38
W, 137 25 T AR 5 220 v SRR 00 52 T vk L O 4 i
HA A S &, A — LR R AR .
1 &

1100 51 /&5 RO AH €835 4 (£ 45 G1313A ALS
[ zh ik BE 5%, G1315A/B DAD £ %%, 25 [ Agilent
NESIDIS

M A RR S HO#8 OB ( Mannose, it 5
AAO416LALLS, Bifgiimt AR YR A IR A ), 2F 3L
W (Gal , It5 100326201105 ) , F ZL I % /i% ( GalUA ,
it 11646-200301 ) , BT $i7 1F 4 ( Arab, it 5 1506-
200001 ) , i) 2= ## ( Rham, fit 5 11683-200401 ) , %j
HWEE R ( GleUA , it 5 140648-200602) ¥ [
] B o 24 o G I 9 B 5 AROBE ( Xyl) |, % 4G 8 (Gle,
#tE GZDD-0114) , %4 34 ( Fue, #it 5 GZDD-0233)
Byl T 5t Ml R A B EA IR 5 AT A A gl
¥ >99% ;PMP, =4 LR (TFA) , B BR — S 40, W
MRA R E AL R A RA A ™. OIE
3% Al K Sy T R e i A K, R TR 3
53 B 4t

SRMMIBEREN KA SEA KRB d 8L H, A
KL 2E Bt 2 F A W0 2 B0 = J e R BUF S 08 = r
¥ Pinus yunnanensis F)BRER .
2 AEEHER
2.1 RGBT B AT 23 iR B PR LA R
BEXT IR 4 mg B 2 mL s, KIS IR A 84
2 g L7 IR A BT IR ik 45 W, 0F — A 0 B A
0.2 g+ L7 X% & HUR: B R A9 TR A % 8 8 73 TR
200 WL, fitA 0.3 mol-L ™" S A L% i 100 pL, iR
AJ, A 0.5 mol-L™" PMP I EEIA W 100 L, i g iR
5] 30 s, 70 C /K ¥ IR 40 min, B R CE
10 min, # A 0.3 mol- L™ " 52 100 wL H 1, A
IMA =E WS 400 pL, #JE 3 min, #.0 5 min,
NOFEAZE(TNE) ,EE 3 R, WM EHERER
% 1 mL,BI4% . IRA HOBE X BT AR P ) HPLC (1
UL 1

0 10 20 .30 40 50
t/min

Bl BAEMRBHEETENR HPLC
Fig.1 Hybrid reference substance of monosaccharide derivatives

of HPLC

2.2 ZmEMASIE Z B

2.2.1 M ZHRERE KR IEEK 10 kg H
85% L WE 4 000 mL 32 L $ I 2 K, B IRIZ I 24 h,
SF g, AR TN 1% NaOH ¥y #2501 Wk, o ug 15
SO P HOR . R H Pr A5 B vk 42 O /) pH &
5,an LUk, RERTUTE . URW S A% LWL 15T
TE , LR T4 A

2.2.2 ZHEMKE RSB PR 85 28 0.400 ¢
BT 2 mL SR S EIRE S . R 100 wL
BT, MA 1 mol-L™" TFA 2 mL,100 °C /K
fit 6 h, X ZE R, L1 mol - L™ & & Ak 51 % Wi 7
pH 7.0, LAglifb /K M B IF € A 2 5 mL, 1 ik, B g
WAFAT A4k

2.2.3 FERMATAEAL  BHOKEIE B9 RABE 2HE R
2.1 R I AR A AL B 5 R A A I 2
5 A= ¥ ) HPLC 4335 LI 2,

8
7

2
1
f
b
JLJ U LJM‘LNJ Ub ﬁgug
05 10 1 ry

5 20 25 30 35 40 5
t/min

1. PMP; 2. Man; 3. Rhamj 4. GlcUA; 5. GalUA; 6. GLC; 7. Gal; 8. Xyl;
9. Arab;10. Fuc

B2 ZEHnESENEETEYRN HPLC

Fig. 2 Polysaccharides of Pinus yunnanensis of monosaccharide

derivatives of HPLC

2.3 HPLC 4§ %+ Phenomenex Gemini 5u C,,
110A {43%4% (4.6 mm x 250 mm, 5 pm) , Vi shAH 2
Ji§-0. 05 mol- L™ "M MR $h 2% wh ¥ (pH 6.7) (19:81),
P 1 mLemin ™" A0 9% K 250 nm, #:3E 30 °C, it
FEREL0 pl,

2.4 AMXREZLR BURA XSG &, 5 i B
i B B B B A 0..005,0.01,0.02,0.05,0.1,0.2
g L7 R YW, $ 2. 1 TR Oy s AT A A Ak b
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Table 1 Nine kinds of monosaccharide standard curve

RI IMBEHMEDKE(n=6)

A o o 1 £ LAVEV L g r
Man Y =7 441. 6X - 60. 893 0.0512~2.048 1 0.999 4
Rham Y=5231.1X - 11.471 0.050 4 ~2.0179 0.999 3

GlcUA Y =5245.2X -19. 069 0.0501~2.0035 0.9995

GalUA Y =5326.7X -7.240 0.0502~2.0091 0.9990
Gle Y =5547.9X -36.735 0.050 0 ~2.001 3 0.999 3
Gal Y =7801.4X -89.092 0.050 1 ~2.0042 0.9995
Xyl Y=8907.1X -99.921 0.0502~2.0112 0.9993
Arab Y=9277.0X -46.711 0.050 3 ~2.0106 0.999 4
Fuc Y =6456.7X -47.807 0.0502~2.008 6 0.999 3

Table 3  Recovery rate of nine kinds of monosaccharide sample
(n=6)

) R R InA AR R RSD
o /mg /mg /mg 3/ % /%
Man 4. 000 4.09 8.131 101.0 0.7
Rham 0.130 1.98 1.936 91.2 2.9
GlcUA 2.280 3.92 6.063 96.5 2.6
GalUA 4.900 4.10 8. 889 97.3 2.5
Gle 3.629 4.03 7.591 98.3 1.8
Gal 4.039 4.07 8.117 100. 2 1.0
Xyl 6.533 4.11 10. 668 100. 6 0.9
Arab 2.186 2.12 4.327 101.0 0.5
Fuc 0. 340 2.04 2.376 99.8 1.2

2.5 WWE CBATEAE BOKL B 2B RE B E
ZEHERE 6 W9 FhFLRE i RSD 4 <3% , RIWIKT
JEFT & 2R HR LK 2,

K2 IMBREAEFER

Table 2 Nine kinds monosa-ccharide results of methodology %
ol 5 % & RSD #H 4  RSD Fa s 1 RSD
Man 0.3 1.4 0.4
Rham 1.6 2.4 2.6
GlcUA 1.0 1.9 2.7
GalUA 1.9 2.1 1.8
Gle 0.4 2.1 0.3
Gal 0.2 1.1 0.3
Xyl 0.3 1.5 0.5
Arab 0.3 0.9 0.2
Fuc 0.7 1.8 1.0

MBERE I EE R TR, o B A A BE Z 0t Man,
Rham, GlcUA , GalUA , Gle, Gal, Xyl, Arab, Fuc 9 Fi B8
WL N, AR 1.10:0.04:0.63:0.14:1.00:
1.11:1.80:0.60:0.09,

3 Hit5itie

3.1 =M AR Z B TEA B4 K i 45 1 X5
PMP-HPLC 3 At B SE M 5200 o 1 FA AN 36 22 9 O
W2 7K ik 10 K figf A BE K J5 2 PMP-HPLC 43 A7 1 A %
RZ, QnoK i il K R ) K TFA e 8, X X
BE PR, FRATTE 5 A R AR 04 g 0 T AR FNAE Sy il 0
Fe s, R = R =K P 19 1E 52K 56 10 8 da B 2 0
TR R AR R ) B FE BN A5 1R S5 R L3R 4,5

F4 TFA BSBKBEZRESHT
Table 4 Orthogonal experiment results of TFA acid hydrolysis

2.6 EAEME KWK E 6 MniE SRR, 2
TR 4 2.1 TR AT AR A S R R 25 B R
RSD <3% , KW B VAT & 20K, 4R &K 2,
2.7 REME AT B RA RS 2B RE LI TR
0,2,4,6,8,12 h 4 I FE, & B8 & & ) RSD <
3% ,FRWATEACKE M AE 12 h WERE 45 R ILK 2,
2.8 JNARIIHCR R SRR IO 3E Z AR AL 0.2 ¢,
MO Foft UM X I8 o A % 2.2.2 2.1 TR
T3 AT K S AT A2 A IS E BRI RE , TH I A% OB
IR TR J RSD, S5 RILEE 3,
2.9 mEMEEZ R REA N HPLC 2
- 32 .

oy TFA W 7K S il B 7K figt 1sF 1) A AR 0

M /mol -1~ / C /h I T AR
1 0.5 90 4 18 268
2 0.5 100 4 24 878
3 0.5 110 8 20 338
4 1 90 6 21 327
5 1 100 8 22 741
6 1 110 4 22 502
7 2 90 8 20 728
8 2 100 4 24 161
9 2 110 6 19 288

FH LU 43 B R A, KA IR RE S ) B R, IR O2
TFA ¥R L, 7K fiff isf [6] (4 52 0 d5e /D o AR OCOE 28 1l 30 75
FIRHE E R T2 R TFA M 1 mol - L7, K
fit i BE 100 °C FK i B [E] 6 h
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x5 EXRKBAESN
Table 5 Anova table of orthogonal

UEE 3 SS F P
TFA ¥ Jif 1 747 788 0.163 >0.05
K fige i 25297 997 2.352 >0.05
K i ) i) 491 312 0.046 >0.05
2 10 754 342

i =F0v05<2,2) =19,

3.2 fidfb &Ry kR
3.2.1 NaOH ¥k EE 20 9 4> bl F A [ ik B
NaOH fif4:, 15 0.2 mol-L ™' NaOH 7 2E A Hb, %
FH0.3 mol-L™"#) NaOH 7 £E,9 /> Hup i 177 /4 4y 06
i FR 22 A K, B A A 0.3 mol- L") NaOH,
3.2.2  JppHfIEl HET AT A AR ] R, 70
C KW T 43 B4 4 20,30,40,50,60 min, 45 F 75 5|
B 2 77T 2 A BsF [ ) S K PR 0 1 AR B 22 T e
T AE AL (AR 2 40 min, BURE I B R EACOR AR i
Pk 40 min Sy 7K ff B ]

AR S0 T A 37 A9 PMP R /A7 A= Ak i S50 A
T BT I 53 T 25 P A i B B AL T O R ME R AR
S, R B L W E T r AT 2
BEOA ARME P LN H R WE A W L A0 R
BT R BE 6 Fl e d , & A b o FUME IS IR . 5 e
WS, ASCERIR X TFA JK i 474 I PMP fi5 2E fk
Tk AT TR R, 13 B 05 LK % 5 1F TFA ik
1 mol-L~", /K f# IR 100 °C, K if ] 6 hy d ARG
A AL 0.3 mol - L™" NaOH, fif 4= 40 min, it i
AT K B = B A AN S AR O A R Bt

HIV {5 PR 5 A 5 3 M, s P RN 5 P 3 i
PR Z HOR TR R —E KR b E
LD

i I A UL, D 7 v R R B 52 o A AR 1
T A [] 3 Sy HBE 58 R B — i 1 =
BAUE A M T IE T2t — 2 R, (AR

[ &% 30Hk]
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