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Advances in Allergen Recognition of Bee Pollen and the Potential
Application in Allergen Degradation by Microbial Fermentation
YIN Shuting'?, JIANG Yusuo®, LI Qiangqiang"", WU Liming""

(1.Institute of Apicultural Research, Chinese Academy of Agricultural Sciences, Beijing 100093, China;
2.College of Animal Science, Shanxi Agricultural University, Jinzhong 030801, China)

Abstract: Bee pollen is collected from flowering plants and added with nectar and salivary gland secretions by honeybees.
Bee pollen is abundant in various nutrients and active ingredients, and exerts excellent medicinal efficacy. However, some
susceptible population developed clinical allergic symptoms due to eating bee pollen, which caused serious influences to the
food safety and further application of bee pollen. Currently, the research on the allergenic mechanism of bee pollen is
insufficient, which limits the utilization of bee pollen. The research advances of bee pollen allergenicity and allergens, as
well as the microbial fermentation techniques for allergen degradation are summarized and discussed, aiming to provide a
reference for the development of bee pollen allergen removal technology in the future.
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Table 1 Identified allergens in Ambrosia artemisiifolia and Betula verrucose pollenst™**”
R (o2 43 F it (kDa)
Ambrosia artemisiifolia
Ambal Pectate lyase 38
Amba?2 renamed to Amb a 1.05, number not available for future submissions -
Amb a3 Plastocyanine 11
Amb a 4 Defensin-like protein linked to polyproline-rich region 28~30
Ambas - 5
Amb a6 Non-specific lipid transfer protein type 1 10
Amba7 Plastocyanin 12
Amb a 8 Profilin 14
Amba9 Polcalcin 9
Amba 10 Polcalcin-like protein (4 EF-hands) 17
Amba 11 Cysteine protease 37 kDa (natural puriﬁefi mature protein),
52 kDa (natural purified zymogen)
Amba 12 Enolase 48
Betula verrucosa
Betv 1 Pathogenesis-related protein, PR-10, Bet v 1 family member 17
Betv2 Profilin 15
Betv 3 Polcalcin-like protein (4 EF-hand) 24
Betv 4 Polcalcin 7~8
Betv 6 PhenylCoumaran benzylic ether reductase 35
Betv 7 Cyclophilin 18
Betv 8 Glutathione-S-transferase 27
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Table 2 Identified allergens in Brassica napus pollen™"

TR les 223 434 (kDa)
Brassica

Braj 1 28 albumin seed storage protein 14
Bran 1 28 albumin seed storage protein 15
Brao3 Non-specific lipid transfer protein type 1 9
Brar1 28 albumin, napins 10~14
Brar2 Prohevein homologue 25
Brar5 Polcalcin 8
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Table 3 Identified allergens in peanut™®
k= oi lee 53 ¥k (kDa)
Arachis hypogaea
(Peanut, groundnut)
Arah 1 Cupin (Vicillin-type, 7S globulin) 64
Arah?2 Conglutin (28 albumin) 17
Arah3 Cupin (Legumin-type, 11S globulin, Glycinin) 60, 37 (fragment)
Arah4 Renamed to Ara h 3.02,number not available for future submissions -
Arah5 Profilin 15
Arah 6 Conglutin (28 albumin) 15
Arah7 Conglutin (28 albumin) 15
Arah8 Pathogenesis-related protein, PR-10, Bet v 1 family member 17
Arah9 Nonspecific lipid-transfer protein type 1 9.8
Arah 10 Oleosin 16
Arah 11 Oleosin 14
Arah 12 Defensin 8 kDa (reducing), 12 kDa (non-reducing), 5.184 kDa (mass)
Arah 13 Defensin 8 kDa (reducing), 11 kDa (non-reducing), 5.472 kDa (mass)
Arah 14 Oleosin 17.5
Arah 15 Oleosin 17
Arah 16 Non-specific Lipid Transfer Protein 2 8.5 kDa by SDS PAGE reducing
Arah 17 Non-specific Lipid Transfer Protein 1 11 kDa by SDS-PAGE reducing
Arah 18 Cyclophilin - peptidyl-prolyl cis-trans isomerase 21
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Table 4 Identified allergens in soybean"* !

R 225 53 F ik (kDa)

Glycine max

(Soybean)

Glym1 Hydrophobic protein from soybean 7
Glym?2 Defensin 8
Glym3 Profilin 14
Gly m 4 Pathogenesis—rg?rtlfi:g ;r);(;:ii;‘;rPR—lo, Betv 1 17
Glym 5 Beta-conglycinin (vicilin, 7S globulin) subunits
Gly m 6 Glycinin (legumin, 118 globulin) subunits
Glym7 Seed biotinylated protein 76.2
Glym 38 28 albumin 28
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BUWLHIASTE, 5 AR WA R, /N2 b %
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SR 28 (LR 5), FHir Tria 19 B/ 2
TR, Tri a 14 7] 5 E AL ITEENGAE, Tri a 25 & —
PR AL IR 1, BARBYE TUIS 643 2 bt 25 il
J, AHAA g 2R W, B A AR 1 T S i s s

I Tri a 25 AR U PEAAAE— g il Y, AR 43450
JHIPE B T A T T 1A, A ) S T 75 2 1) S R A Ay 2R

AR, IR A RIS, SRR RS N, B A B ] 04 2

K, R A AR i R B R R 1, DL R
Sy A v R A, N2 AR B IR, SR B AIG

Carlo S50 ¥R 5T 1o BE: ZLIR PRI /K fift /N 22 Al BB 22 3o fUR
MIRET], ISR R B R B SRl 5 IgE 845G
PR AT i 2 1/ 22 K00 & 5 i 25 a2, ) 2 4 1%
e TH AR TgE 456 88 FUK g, (/N 22 SB0fgerE
TR, /NEFHFAENR H Thioredoxin ZRJi% . Profilin
KGR 1, 5 A0y h S I BA [REE,
BB L Xop/IN2Z SO, (i R R T2 mT S
SR R WA E Y SR B AR IR iS22

5 NP E%E R

Table 5 Identified allergens in wheat™ !

I T now
Triticum aestivum
(Wheat)
Tria 12 Profilin 14
Tria 14 Non-specific lipid transfer protein 1
Tria 15 Monomeric alpha-amylase inhibitor 0.28 -
Tria 17 Beta-amylase 56
Tria 18 Agglutinin isolectin 1 -
Tria 19 Omega-5 gliadin, seed storage protein 65
Tria 20 Gamma gliadin 350 38
Tria2l Alpha-beta-gliadin -
Tria25 Thioredoxin -
Tria26 High molecular weight glutenin 88
Tria27 Thiol reductase homologue 27
Tria28 Dimeric alpha-amylase inhibitor 0.19 13
Tria29 Tetrameric alpha-amylase inhibitor CM1/CM2 13
Tria 30 Tetrameric alpha-amylase inhibitor CM3 16
Tria31 Triosephosphate-isomerase -
Tria32 1-cys-peroxiredoxin -
Tria 33 Serpin -
Tria 34 Glyceraldehyde-3-phosphate-dehydrogenase -
Tria 35 Dehydrin -
Tria 36 Low molecular weight glutenin GluB3-23 40
Tria37 Alpha purothionin 12
Tria39 Serine protease inhibitor-like protein -
g Pl ) T
. Mitochondrial ubiqutin ligase activator of
Tria41 NqFKBl & -
Tria 42 Hypothetical protein from cDNA -
Tria43 Hypothetical protein from cDNA -
Tria 44 Endosperm transfer cell specific PR60 precursor -
Tri a 45 Elongation factor 1 (EIF1) -
4 RE

U AEMY HAT A v B9 5 IR (AN 25 FHED 2K, SR
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