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[ Abstract | Objective; To study the chemical structure and morphological features of a polysaccharide
BHP-1 isolated and purified from the bulbs of Lilium davidii var. unicolor. Method; Thermogravimetry (TG) and
scanning electron microscopy ( SEC) was used to determine the thermal characteristics and the surface morphology
changes of the polysaccharide BHP-1, respectively. The chemical structure of BHP-1 was analyzed by gas
chromatography-mass spectrometer ( GC-MS ), partial acid hydrolysis, sodium periodate oxidation-Smith
degradation and nuclear magnetic resonance ( NMR). Result: The results showed that the backbone of the
polysaccharide BHP-1 mainly contained a- (1 —4) -linked D-glucopyranosyl and 8- (1 —4) -linked D-
mannopyanosyl, and the branches were probably linked at the O-2 and/or O-3 of the mannosyl and glucosyl
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residues, with T-a-D-glucopyranosyl as a terminal structure. It was a natural mannoglucose containing a small
amount of O-acetyl group. BHP-1 began to degrade at 220 °C, and the degradation ended at 520 °C , indicating a
good thermal stability, smooth surface and a large number of depressions. The depressions were formed by closely
interlaced and sunken sheet layers with irregular holes. Conclusion: BHP-1 was a natural mannoglucose with a

good thermal stability, smooth surface, a large number of depressions and irregular holes, and contained a small

amount of O-acetyl group. Its chemical structure was reported for the first time.
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Fig.1 Gas chromatogram of the mixed reference substances ( a)
and BHP-1(b) of Smith degradation product, gas chromatogram of
monose composition of BHP-1-H(c¢) and BHP-1-L(d)
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Table 1 Methylation analysis result of BHP-1
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A] LA Y, BEP-1 35 5T fy 0 0 750 () 8 2 0 0 R
BRI, LR FE o 2. 50 1, 3%45 B 5 4E % 2 Bl
T B SO (A A7 4 R AR — B AR
BAH L GC 25 R A Wb, %1% 25 T B 1 e ik i
it F R 7 VT B, U6 A — 8 4 A T T
S A A SR S R P VA 0 3o R P A X ik —
HAE W] T4 R K i B4 R R Ak 4 B R
BHP-1 DL 14 Mif skl 8 %7 X, R A 1
3,152,4,13,4 12,3 4 ZH458, X 55
AL -Smith B R4S S — B, 5 1R 2 iR E 1
NMR 73 Mr &b S —3 5 o e, 35 %0 B A R 19 32
L NMR B0 fi 7o — 08 45 R L% 2,

£ B 1 1]/ min 43 Y A A i i 42 5 5 ] 5 T R M P OR L

14. 46 1,5-di-O-acetyl2 ,3 4 ,6-tri-O-methylhexitol Glep-(1— 4.3

14. 87 1,3,5-tri-0-acetyl-2 ,4 ,6-tri-O-methylhexitol —3)-Glep-(1— 1.1

16. 65 1,4,5-tri-0-acetyl-2,3 ,6-tri-O-methylhexitol —4 ) -Manp-(1— 6.1

16. 89 1,4,5-tri-0-acetyl-2,3 ,6-tri-O-methylhexitol —4) -Glep-(1— 26.3

17.02 1,3,4,5-tri-0-acetyl-2 ,6-di-O-methylhexitol —3,4)-Manp-(1— 0.7

18.78 1,3,4,5-tri-O-acetyl-2 ,6-di-O-methylhexitol —3,4)-Glep-(1— 0.8

18. 06 1,2,4,5-tri-O-acetyl-3 ,6-di-O-methylhexitol —2,4)-Manp-(1— 0.6

18. 66 1,2,3,4,5-tri-0-acetyl-6-0-methylhexitol —2,3,4) -Manp-(1— 2.1

19.19 1,2,4,5-tri-0-acetyl-3 ,6-di-O-methylhexitol —2,4)-Glep-(1— 0.5

21.01 1,2,3,4,5-tri-0O-acetyl-6-0-methylhexitol —2,3,4)-Glep-(1— 1.1
%2 BHP-1 #%'H-NMR #1 “C-NMR {1 %
Table 2 Chemical shifts of 'H and *C NMR of BHP-1

{24 #% / ppm
EZ 2" Z:7% ik
C-1/H-1 C-2/H-2 C-3/H-3 C4/H4 C-5/H-5 C-6/H-6
—4) -a-Glep-(1— 100. 02/ - 70.2/4. 04 72.7/3.24 76.4/3.71 73.9/3.58 61.3/3.79(3.57) [14,18-19]
—4) -B-Manp-(1— 102.51/4.48  72.8/3.27 73.9/3.58 78.4/3.59 76.6/3.56 60.3/3.90(3.73) [15,18-19]
—2,3,4)B-Manp-(1— 97.72/4.89  72.5/3.55 70.0/3.90 76.4/3.71 78.3/3.57 60.4/3.90(3.71) [15,19-21]
a-Glep (1— 99.59/5.29  74.9/3.51 76.4/3.71 70.2/3.31 71.3/3.67 60.3/3.72(3.54) [14,20-22]
—3)-B-Glep-(1— 102.39/4.43  71.5/3.23 80.2/3. 84 69.3/3.44 76.6/3.56 60.5/3.90(3.74) [21,20-23]
TE = Ron B R A AT A 8 i H R

ZEA i BLR AN 4 Tk -Smith [ A, 58 43 R K f#
GC-MS J NMR 4387, BHP-1 L 1, 4-3% 352 fi nif, il 45

BRI 1, 4-34 5 00 MLk W H R R Oy R B AR DLt
] 250 R i K 7 Wb g A ) R O T S ) 2 2
- 173 -



55 26 4555 8 W PEXEAFFERE Vol. 26 ,No. 8
2020 4F 4 A Chinese Journal of Experimental Traditional Medical Formulae Apr. ,2020

S 3 A 43 32 H 5% A0 bR, W e & A i 0-
Vi

3.5 AEKREHBEST R R HTURE 35 ~
800 CHEFTHE , % 8 Z M BHP-1 [k, 45 51 I
K2, TG £ IA i ,BHP-1 By H F 24 3
BB, S B TE 219.7 °C 2R, A Rk &,
REHRL 6% , 1] HE N TC I T 1 4 45 oK s A 5
R Y TSR, M5 RENASE LT, KA %
219.7 ~325.5 CARIKE, RERLN 48% , I F
BRI IR & 2B TR B0 0 6 A SN R il R BB,
A HE Y W 2R A M TR . 5B B B 325.5 ~
750 C XA A G 1Y 2 F b B s RE S Y S 2ot
FRELARGE I, 7E 800 CHR AR il A7 30% fifi o M
DTA g nl %0, BHP-1 227 T 3 AW P i 5 7% i 43
fift o 98 C Bt I W e Vg mT 6B Sy 22 W BT 5 UK 43 75 &
i ;314,498 °C [} 3 7] BE A B b Y o 20 5% AR % o fit
g | 3 5 Z2 0 4 2 R T 7 7K 43 R e B DA R e R
BEA K LA A, BHP-1 HAT R 4F iy #A4&
T

100+ TG
904

80

761 48% -

60 DTA

50

30

2 . r r r - r . -
100 200 300 400 500 600 700 800

T/C
B2 BHP-1 B#E-Z M54l &

Fig. 2
BHP-1

{ = |
1B B

Ry,

2

Thermogravimetric-differential thermal analysis curves of

IR 41 41 v 4 T AR A R 2% 1 OUE 2 4 45
FIESRANE B, [ 3 Sk BHP-1 {478 5100 B &, 7] LA
A ih,1E 5 000 x (& 3a) ,BHP-1 K1 A K & Y ]
Fea I 52 AN LI FLIR o s R AR #7810 000 x £
30 000 x T~ (& 3b,3c) , Al UL 1M B& B )2 45 4 5 %
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a. x5 000;b. x10 000;c. x30 000
E 3 BHP-1 HEAHBEERE
Fig.3 SEM images of BHP-1
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5.9:2.0) 41 WL, M X4 F B (M, ) N 1.93 x
10°g-mol ™', H{& /D 0-Z IR £ 4 BHP-1, (K 4k
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