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Abstract: With the widespread application of analytical techniques such as thin layer chromatography , high-perform-
ance liquid chromatography,and gas chromatography-mass spectrometry, significant progress has been made in the analysis
of pollen components and their pharmacological effects. Research has shown that flavonoids, phenols, polysaccharides, and
other components in pollen are the main material basis for pollen’s pharmacological effects in anti-inflammatory , antiviral ,
anti-tumor , antioxidant, liver protection, and cardiovascular disease prevention. In addition, pollen also contains various
components such as proteins ,amino acids, lipids , minerals , vitamins , and can be developed for use in various fields such as
food , health , medicine , cosmetics ,and feed processing, The development and utilization prospects are broad. Due to its good

pharmacological effects and health value,the demand for pollen has been increasing in recent years. However, due to the
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lack of systematic basic research, many plant species of pollen have not been effectively utilized , which has become a key

issue restricting the development of the pollen industry. This article reviews the achievements in the chemical composition,

main pharmacological effects,and safety evaluation of pollen,and reviews and prospects the current development and utili-

zation of pollen. Two directions for future research on pollen are proposed :firstly,to accelerate the identification of the ap-

plied varieties and effective components of pollen;The second is to strengthen the research on pollen quality standards,in

order to provide theoretical basis for in-depth research and development and utilization of pollen resources.

Key words: Pollen; Chemical composition ; Pharmacological effects ; Develop applications ; Research progress
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1.3 #@E EBAMNFEZHBPEISBERT hydroflavanone ,62 ) S R ( dihydrokaempferol ,
H B R ()RR R OO 63) 1T Ay 26 W 4> L 45 K (epicatechin,
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(apigenin-7-0-B-D-glucoside , 53) ) | 3% 2 (api-
genin,54) 2% S RPN EIE-6 7, 4" = UL H I
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64) B D-JLZEZ (D-catechin,65) ™ 5,7 ,4'- =¥
HL# b3 (afzelechin, 66 ) 2 5 WL FR S T AL A2
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1 #EE R, =R,=R;=R,=0H Rk A KIREE TS [24-26,28 ,34-38,
FAe BR ZAM R AR AT 41]
2 L EH R;=R,=R4=0H,R;=H A KRR IR AN [25-26,29,31,35-
EX WNEYE- NS 3 F 36,38-39]
3 RREE R; =R, =R4=0H,R; =0CH; LSS TS R SN [25-26,29,35-38,
ENCENEEI ATy 41]
4 EFT = O-rutinoside, R, = Ry =R, = OH I IR AN = A [24,26,28,36]
5 HEE3-0-FEEF R; = O-glucoside,R, =R3 =R, =OH b RIRAE L ER MR [25-26,35,38]
6  MEE3-O0-a-L-AEHT R = O--L-rhamnoside, R, = Ry = Ry = OH LE S [25]
7 H R £3-0-(20-a-L-R F 4 = 0-(2%-@-L-thamnosyl ) -rutioside, R, = Ry = R, = KAk A H [26,31]
&) -Z A OH
8 MEE-3-0-F3LEF R = O-galactoside ,R, =R3 =R4 = OH AL AT [27-28]
9 Mk ZE3-0-BEYE = 0-B-D-glucosyl-(1—2) -D-glucoside, R, = Ry = KAk A b R [26,40]
R, =0H
10 Quercetin-3-0-arabinopyranosyl- R = O-arabinopyrabosyl-( 1—2) -galactopyranoside,, e [27]
(152) -galactopyranoside R, =R; =R, =0H
11 Quercetin-3-0-rhamnopyranosyl- = O-rhamnopyranosyl-( 1—2) -glucopyranoside,, R, = i [27]
(1-52) -glucopyranoside R; =R, =0H
12 MR & -3-0-# 48 i 435 RI = O-neohespeidoside, R, =R3 =R, =OH & [31]
13 WAEE3-0-HE#EHF3"-H3 R, =0-glucoside, R, =R, = OH, R;3 = glucoside E S [35]
14 k%33 -0-=% HEiF R; = Ry = O-glucoside, R, = R, = OH EX3 [35]
15 MEE37-0-—F BEF R, =R, = O-glucoside, Ry = R, = OH 2k [35]
16 #& Z-3-0- kA2 4535 R = O-gentiobiosid,R, =R3 =R, = OH 42 [41]
17 WL 22 8y-7-0-8-D-vwib v 1) 2 48 3F R; =R, =0H,R, = 0-B-D-glucopyranoside, R; = H %S [25]
18 L & #8-3-0-8-D-F U4 K 4'- = 0-B-D-galactoside, R, = OH, R; = H, Ry = 0-8-D- &S [25]
0-B-D-) # #54 glucoside
19 W EE8-4-0-B-D-wkrh F F 4 R, =R, =0H,R; =H, Ry = 0-8-D-glucopyranoside %S [25]
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20 WL ZEH3-0-8-D-F UK 4-06-D-F & R, = 0-8-D-galactoside, R, = OH,R; = H, R, = 0-8-D-glu- B [25]
A copyranoside
21 WL ZEH-3-0-[67-0-3F B A -B-D-H H4E K- R, = [ 6”-0-p-coumaroyl-B-D-glucopyranosyl-(1—2 ) -a-L- xS [25]
(1-2) 'a'L'f?\-é%E‘E'J rhamnopyranoside] ,R, =R4; =0H,R;=H
22 WL EB-3-0-F B R, = O-glucoside,R, =R, =OH,R; =H KAk A AT [26-27]
23 L EEB-3-0-F LB R; = O-galactoside ,R, =Ry =OH,R; =H Kok A5 AT AL [26-27]
24 Kaempferol 3-O-glucuronide R; = O-glucuronide, R, =R, =OH,R3; =H i3t [27]
25 L AEH3-0-20-a-L-AEHER)-LH5BF R = 0-(2%-a-L-thamnosyl) -rutioside, R, = Ry = OH, Wk [31]
Ry;=H
26 LAE-3-0-a-L- R FHEH R| = 0-a-L-rhamnopyranoside ,R, =R, =OH,R3; =H AR [32]
27 WL A 8-3-0-8-D-7) H 42 K -7-0-a-L-FF4 R, = 08-D-glucopyranoside, R, = 0-a-L-rhamnosid, 4R [32]
L R;=H,R,=0H
28 WL A 8-3-0-8-D-#) H 43 R; = 0-8-D-glucopyranoside, R, =Ry =OH,R; =H N RS [30,32]
29 LAB-3-0-(2",3",4"-0-Z3r A AR R, = 0-(2,3",4"-0-p-coumaroyl ) -B-D-glucopyranoside, ¥ i [34]
A ) -B-D-wwh H] F 4R 3 R,=R,=OH,R;=H
30 L AE-3,4'-3-0-8-D-F) F b3 R, =Ry = 0-B-D-glucopyranoside ,R, =OH,R3 =H B hE [32,40]
31 LEBH3-0-ZA5EF R; = O-rutinose,R, =R, =OH,R; =H A KIR AR [25-26,37]
32 WLA®-3,7-0-L-= R MY R, =R, = thamnosyl,Ry = H,R, = OH MR [38]
3 WL AE-3-0-8-D-F H 4B K-(152)6-D-#  R| = 0-B-D-glucosyl-(1—2) -glucopyranoside , HES [37,39-40]
L R,=Ry=OH,R;=H
34 ZEE-3-0-F K R A R = O-neohespeidoside ,R, =R, =OH,R3; =H TR [31,39]
35 L EEB-T-0-F] B R, =R4 = OH, R, = glucopyranoside, R3 = H 4R A A4S [32,41]
36 FREE3-0-8-D-wtuhH) H4EH R = 0-8-D-glucopyranoside ,R, = R4y = OH,R3 = OCH; 4R A [25]
37 FREE3-0B-FLEH R = 0-B-galactoside ,R, =R4 = OH,R; = OCH; Kk A [26]
38  Isorhamnetin-3-O-rhamnopyranosyl-(1 —6)- R = O-rhamnopyranosyl-(1—6 ) -glucopyranoside,, it [27]
glu-copyranoside R, =R, =0H,R; =0CH;
39  Isorhamnetin-3-0-hexose R, = O-hexose,R, =R; = OH,R3 =0CH; EEpia [27]
40 FREZE3-0-a-L-KFEHL-(152)4-D- R, =0-a-L-thamnosyl-(1—2) -B-D-glucopyranoside, K Sk AT [33]
DR 3 R, =Ry = OH,R; = OCH;
41 FREFE3-0-2"-a-L-AEHEK])-a-L-X R, = 0-(2"-a-L-thamnosyl ) -a-L-thamnosyl-( 1 —6 ) -8-D- Kk A K [33]
FHEk-(1-6) B-D-H) H 43 glucopyranoside ,R, =Ry = OH,R; = OCH;
42 FREE3-0-BRF R = O-neohespeidoside ,R, = R4 = OH,R3 = OCH; Kk A H HE . ER [26,32,35]
43 FREE3.4-0-ZFHHEF R, =R, = O-glucoside, R, = OH,R; = OCH; 2k [35]
4 FREE3-0B-D-wdhH) HHEIL-(152)- R = 08-D-glucopyranosyl-( 12 ) -glucopyranoside,, mE [40]
B-D-wikwh ) & 43 R, =R, = OH,R; = OCH;
45 FREE3-0-ZHBWF R, = O-rutinoside, R, = R4 = OH,R3 = OCH; B KR A A [25-26,41]
46 FREE3-0-HHEH R, = O-glucoside, R, = R, = OH, Ry = OCHj4 KA A B R EE [2627,35,41]
47  FREE-T-0-Bfe B R = O-gentiobiosid, R, =R, = OH,R3 = OCH; HSF R [41]
48 FREE3-0-4EF-1-0-F) H 4% R = O-sophoroside, R, = O-glucoside, R3 = OCH3, 4t kR [41]
R, =0H
49 FREZ3,7-0-—HHEH R; =R, = O-glucoside ,R; = OCH;,R, = OH Ak E [41]
50  FREL3-0-MAEF R = O-sophoroside,R, =R, = OH,R5 = OCH; e JF [41]
51 FREE3-0-REMIF R; = O-rhamninose, R, =R, = OH,R3 = OCH3 Y [41]
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