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Recent Advances in Bee-Pollen Polysaccharides

QIAO Zitong, YIN Li, ZHOU Yixuan, YU Chenchen, CHENG Lan, ZHANG Chungang*

(College of Pharmacy, Liaoning University of Traditional Chinese Medicine, Dalian 116620, China)

Abstract: Bee pollen is a natural nutrient rich in protein, polyphenols, flavones and other bioactive ingredients. At home
and abroad, bee pollen has a long history of medicine and dietary use. As the main non-toxic active component of bee
pollen, its polysaccharide has good anti-tumor, immune enhancement and anti-oxidation effects. However, due to the
limitations of the technology and the complexity of polysaccharide, it has received relatively less attention than other
nutrients in bee pollen. This paper systematically compares and summarizes the extraction, separation, and purification
techniques, composition and biological activities of bee pollen polysaccharides in recent ten years, in order to provide

references for the further development of bee pollen polysaccharides.
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DR] LA e FH 33 PR 92 B o7 P s ol i ek 1) P
FAEFHBSTE] . XSHFieAenm &, LARakak e Ao
WA TR 25T, H RiiMGEms 2200325 1 FH7K
eI ORPEFITE) VA THEIR . A2 4335500 Sl i 1IE28
TREEH R 2SI BGEREE N 90 °C | IRHEHTE] 12 h, Kl
Lt 1:20 BF, ZEARME L0y 2 Wl i i SR Bl 2.385%,
A 2. s T HA IR0 20 A U A5 5, B8 = IR, ZTAEMERE
B PR BCR N 2.35%, T A5 n 17, (HAEHR:
BRSBTS S TR o kiR
PR, B T IS L5y B A XERE, S AN, SREBGERE
5. A AT BERE IR 2 W 24, A SCEE a fp ik — 2
Vi .
1.2 BEFIRECE

P IR PR B S A FH A 7 U 1 2 AR FH A L
RN A IR WA E Ay S IMEE | AT NS M4 46453 PN 25 420 1) Vi
H o ORAEAEROY SR FH R 75 I i L B BB AC 1 A 49y
220, DIPARI 2R S50 A A, 5% M FE AR, 454 Box-
Behnken i35 1T %8 TR L . $REUREEE | #HH D)
PRI Z2BE A R IR R . S Ak LI
BHR HE 1:25 g/mL . #E A EFE] 20 min 58T 5 248k
1%, SIS A R IORREBCT 3 TAH ERU 2N,
7 U PR H BB IH ol 45 5 PR TR], v R B A
R L. O WT5E 22 WS 75 D i B B e
VEFH EsE, #a F]F Z 0 RERL, (HWiE nT aE S8
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Uiise PRk, e IRy L R B ARy Z2 I N 122
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1.3 BEgfEE

Tt fire vk Re i B FH S NI AR FH T8 A py B, {1 5
W, PRt 2 A . W B R AR AR A R e
ZE RV IE S, 2RHE L 1:50 g/mL, il 1.75%
LT AL, B IREE 47.5°C, WEARITE] 5 h B, yfscige
TERIEE R IR 85.72%, ZHHIREUCR A 18.85%., A
U, Tl ol o 5 REATHR BRORLRE, B IRHE H s 1 e
THFE, ABAZRE S F TR v il 2R b i 2B e
BRI BE S . ILAb, Xt — BB Sl e S R Al (1 e 46
K, R S A BRI L T R AN B T R,
XISy, R 32 %45 SABE I SE ), AERy 1R
HORAE, WEREES . BB . AR A R T R AURAR
22, H T R A INBIE IR IC G Z o7, el
SR E A il (LT 42 526 5 NG S SRR i ) %o Hea
AT RE, YA 3 = 90%., Bk B AR T ol
20, AR PR T — PRSI Sk (R A 4 il dnvi
BE | pH S8 S5 b G il e % ) 19 52 ik, 5 H A
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VAR 1 R A DR 2 R
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I . PBPC-1I . PBPC-1I . PBPC-IV., PBPC-V), &
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55F tA3i%41: & Sephacryl 4154 | Sepharose 4,341
KPS A A K PRI T A 15385, A5 B HAT Bt



428K 14

TeFAi | &5 WeTem 2o oy b - 403 -
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RS, Fr B4l HOCH,-[CHOH],-COOH .
3 EETERPERVAR A
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2555, WAL ZZ B0 o FEE SR EEAS A AER] . 26 1
JBNGE T T LA SR AHRAE 1 i A6 A 2 BE M 20 . IR Lk
Fe HAGM 7% o AR S A (1% T i B FH R AR
(GC-MS) J& 53 BT W ALKy 220 v BOBE 2H B 55 FH 7
oo ERYAERTIE o = LK T A Ak . GC-
MS FEARIFLIAERE LN 220 2H 53 PBPC- 1T 5B 2H
JRBEAT AT, 455 & B PBPC- 1T /i FLZ5WE (Rha) | ]
PIAARE (Ara) . A 300 (Fue) . AW (Xly) | 45 2 b
(Gle) J~BZUBE(GaD # al, FLEE/R Bl 1.40:1.53:1:
1.11:2.79:9.73 . =0 AR BB R S HTig b
A ZZ NP A . EHRIE, 26 RSSO ik
FIZE LIS TERS B 28 (WDPP) 2 i 25 (Rha) |
“BEFLBERENR (GalA) | #4905 (Gle) | ~EFLPE(Gal) | fi]
PrAYE (Ara) R/ 10 0945 20 B I TR (Gle A) FH @2 0%
(Man) ZH 5™, BEAbh, T dtii 2604 ) B 4145 H vk
125 (HPCE) W3 TR ACH ZHH I B LH A%, A
TR A 22 v, TERGE TR K T Y fr B RE 1A 2E
AN Gyty r A R R RIS, R FHAS IR Sols S aiab i 25 &
W B RO I 22 5%, B a2t ARSI A
AbFE, 75 H B ORAE WY 220 B AR . BTG
W EFUbE 3 PRl Al Bk M ELEAY R
FLE R S AT HR AL T RS

4 M SENEIEEMRR

WA 2B TORIE & | R S ATk
WA R B 5 2 I R . LR PTR  PiAR
1. BEbE . FERESS 2 y mR B B4 iy A o is vk
(OLIE 1), # ELIF & AR FHRT S
4.1 MHE(ER

AR T A L AU 8, B3R 13% B ASE
FIARE ., B RVRYTHRERE T S5 kT 25 34 280
B R AN ST BUR B B R | SIS R
SN o PEARIE, KIRZHEAE— ZR 5 A 2R BRI
H RAT AT TE AN, XM s s B E
IIN, SR —FUET R P UE R 2 e R AENS
PLAT AE e A8 By 22 HE4H 4> PBPC- 11 %) MDA -MB231
AN (AL RS A0 M) BAT BH W g i Ve H, sk hp
il C-myc. Bcl-2 FERF% 5% 5 3Rk, HR P53,
Bax FEF KR MRS, M MDA -MB231 419
AR IR T X LRI LT AR A 2 5
PBPC- Il ] GEJ&—FhiGI7 N LI W FE 259 -
S tRET, B R HEAT T RS SIBIAENALS . &
PRAAC ALy 2208 T S R/ NBUA N Bax . Bel-2
i 2L K, W1k Caspase-9 Fll Caspase-391, X AJ
5 6 4 M O ORI R PR Tl AR A e o BV o 41 il
PI3K/AKT {55 5530 i, FARLA AR F A7, (2 TR Bk
Z R AR 1 BfF (Caspase, 7 | 4RI I8 T 036 4 5 A=
A, W SR AN T H R, SRS A P
FIE SRR E e 258 . b, 4146

R AR 20k (Y FRH L RS 2 Ty i

Table 1 Composition of monosaccharide and determination methods in bee pollen polysaccharides from different sources
WAL M PR B (FEIR LE)
SRR E TR SOk
FHE Yyfp HFR Gle Rha Xly Man Ara Gal Fuc  GalA  GlcA
WRPP 0.064 0.021 - 0.014 0.319 0.119 0.062 0.005 HPLC [38]
) o WRPP-1 0.017 0.018 - 0.011 0.359 0.137 - 0.064 -
WRPP-2 0.016 0.048 - 0.009 0.325 0.083 - 0.119 -
WRPP-N 0.191 0.021 - 0.022 0.245 0.139 - - -
EAWi2 PBPC-2 2.79 1.40 1 - 1.53 9.73 1.11 - - GC-MS [39]
WDPP 0.086 0.054 - 0.009 0.172 0.201 - 0.062 0.006 HPLC [40]
WDPP-N 0.182 - 0.024 0.211 0.168 - - -
WDPP-1 0.023 0.021 - 0.026 0.247 0.214 - 0.048 0.013
AR WDPP-2 0.013 0.046 - 0.009 0.267 0.112 - 0.135 0.012
Eyia WDPP-3 0.013 0.096 - 0.012 0.238 0.102 - 0.123 0.008
WDPP 0.096 0.033 - 0.014 0.252 0.154 - 0.031 0.006 HPLC [41]
WDPP-N 0.182 - - 0.024 0.211 0.168 - - 0.005
WDPP-1 0.023 0.021 - 0.026 0.247 0.214 - 0.048 0.013
WDPP-2 0.007 0.062 - - 0.271 0.089 - 0.157 0.007
WEFPP-N 80.7 1.15 0.93 2.53 2.95 8.18 - - - SAHETE . HPLC [36]
BER F¥4  WFPP-1 3.20 2.73 1.74 070 453 36.8 - - -
WEFPP-2 4.17 8.19 1.72 1.02 70.1 11.3 - - -
WCPP 0.069 0.048 - 0.014 0.147 0.084 - 0.191 - HPLC [42]
WCPP-30 0.059 0.045 0.014 0.024 0.135 0.057 - 0.232 -
SR 1B WCPP-50 0.049 0.055 0.013 0.011 0.159 0.064 - 0.22 -
WCPP-70 0.091 0.053 0.01 0.012 0.223 0.114 - 0.08 0.01
WCPP-80 0.238 0.029 - 0.035 0.196 0.068 - 0.025 -
TRt e wWBPPS 0.22 0.17 0.08 0.38 1.03 0.67 - 0.64 - HPLC [43]
T (Gle); B (Rha); ABH(Xly); H#&(Man); BRI (Ara); 27U Gal) ; 2t (Fuc) ; 2L FUBERERR (GalA) ; FHAHRERR (GlcA) .
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Fig.1 Biological activity of polysaccharide from bee pollen
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ST REM: B A L T Z2 1 i) i v] Re AR LTE P
BT —EEH . e Z e RN bT e E
AP AN 22 -

Shy E—2IE BH 5 A8 Ry Z2 BT A A 540 AR
AP AT T —2E 8l & 30 2w i
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PERF /N BRI BT AR RE 71, /)N BRI S b s
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PEEPRE B T IEH AP, 3B LAY ZZ X/
AR BRI TVE R . AN, ey 2 bR
A DL AR B RS G A2 g T ek AUk s g 1 46
15 . AEFRFANERE A S5 A AT RE . TERE B T 3Ll A R =
71N B P PR AT DR I 5 i, SR RIS /N FRAT 4T
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