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and Comparison of Physiological Activities
of Its Ethanol Extracts
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Abstract: Rose bee pollen has a pleasant aroma and a sweet taste, and it is rich in polyphenols and other bioactive
substances, making it a highly nutritious and promising natural health product. To optimize the enzymatic hydrolysis
process for rose bee pollen and to systematically compare the physiological activities and primary component profiles of its
different ethanolic extracts. This was done with the aim of discerning the most efficacious extract that possessed significant
anti-inflammatory and anti-benign prostatic hyperplasia (BPH) effects. The results demonstrated that the optimal enzymatic
hydrolysis process parameters for rose bee pollen were a solid-to-liquid ratio of 1:30, a temperature of 55 °C, pHo, a
composite enzyme system addition of 2.0% (cellulase comprising a ratio of 7:5 with composite protease), and a reaction

time of 9 h, resulting in the highest wall-disruption rate of 73.13%. The active substances extracted with 90% ethanol could
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significantly (P<0.01) reduce the release level of inflammatory factors induced by lipopolysaccharide in RAW264.7 cells

(at 20 pg/mL, compared with the model group, nitric oxide, interleukin-6 and tumor necrosis factor-a decreased by 67.04%,

16.74% and 21.74% respectively), and had the most obvious inhibitory effect on the activity and proliferation of BPH-1

cells, thus exhibiting optimal anti-inflammatory and anti-BPH effects. This research provides a theoretical basis for

identifying the active ingredients in rose bee pollen and further developing value-added processed products.

Key words: rose bee pollen; wall-disruption; ethanol extracts; anti-inflammatory; benign prostatic hyperplasia
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B R R KV IR 9 hy KN 45 08 )5, ~r B &2
1.2.2.3 5 45 BN I X0 BAC R0 M 0 403 5 0 5 114 5 i)
¥ pHS, IR N 45 °C, B L 1:20(g/mL), [A]
WELEH AT B 1.0%. 1.5%. 2.0%. 2.5%. 3.0%
M AT ZR N, 9 h FH-I i SO A ER I B 3
1.2.2.4 {REEXTBORMEAL B A REN 1] pHS,
BHA L 1:20(g/mL) R B HFInA 1.5% E &
Witg, 53 HIFEIREE A 40, 45, 50, 55. 60 °C MUEM FHRE
7K 9 h I 2 BRI AR I EE R
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Table 1 Orthogonal experimental design of influencing factors
on wall-breaking of rose bee pollen

e AJRBE(C) BRI (%) CpH
1 1(50) 1(1.5) 1(4)
2 1 2(2.0) 2(5)
3 1 3(2.5) 3(6)
4 2(55) 1 2
5 2 2 3
6 2 3 1
7 3(60) 1 3
8 3 2 1
9 3 3 2

1.2.5 HEFAEFBIRBOEMHYIT S50k [11] i

FRIOTT v, W RE BB M AE MY 72 1:30(g/mL) 19BN

LI AN [A] e B 20 B2 5 WR (50% . 70%. 90%) , LA
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M3 FRAR P L 100 pg/mL ¥ JFE 53 S 3 Rz 42
Y1, RAW264.7 AH M35 S T In AN R BE /Y 3 Fh
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TR E R OGAE
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LPS 21 (1 pg/mL LPS) | M 2 B4 (1 pg/mL
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B A% 2H B g 2% 3%, #4208 NO 5 &5 B0l 52 NO
Tt
1.2.8 RIAET IL-6. TNF-a &8I RAW264.7
MM B NC 2H . LPS ZH A1 = I i e A0 SR L
ZH (10 pg/mL I 20 pg/mL), BFH 24 h JFHES AR5+
B 3, % IR ELISA 50 & e B A IL-6. TNF-a
e
1.2.9 EdU % #: BPH-1 40 3454 15 % BPH-1
AR AL B S N A EAU ARicd 2 h, 2R e 47 [#
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81 B D G Sl AU P UL R T =X A S e AR
EdU FHPE4H
1.2.10 SSEasm SRAHT AP ik DIk
BT bR b, di 4545 i it £k (y=0.0087x+0.0727,
R*=0.999) ; HX 100 pL i& 4 F B 9 $2 IO, Jin A
250 pL fEFKE . 250 pL 15% Na,CO; # A 400 pL
EETIK, IRET. 40 °C KIS 1 h, BREREI B SRS
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1.2.13 "l PERES a0l 2254 il A5 1Y
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AEWSCRE
1.3 HIEAIE

2 BRSNS T 48 A Origin 2018
1 IBM SPSS Statistics 26 43517 . SZE 34T
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Fig.1 Effect of cellulase addition on wall-breaking rate
of rose bee pollen
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Fig.2 Effect of compound protease addition on wall-breaking
rate of rose bee pollen

2.1.2 pH XTECIRIGEACAPREZRAYSEN pH X HEE
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Fig.3 Effect of pH on wall-breaking rate of rose bee pollen
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IR, e B A AR 3R Bl S pH 2l 5.

2.1.3 2GS IE X B A T B 2R 4 s )
ARYE 2.1.1 Th &5 R, SF 4k R 5 2 -G 8 s i Ee ]
Shy 705 BHRE SRR AR iy, T A e B 2 A il
SEBRA PN I RS, DR S BGARST T I — LE )
N, ANFE GBS I0RX  RE SR A s, LRI
HE. WE 4 iR, X2 E5ERINE/NT 2.0% B,
Wi 25 il 5 e A1 I, BB S 25 W Sl i i v T >
B EERT 2.0% Ji, RERIEAT KRN, 33X 7] RN e
5 PR BE A v, TR T R T v, (LR R 1
e, AR 22 49 2 7 38 38 2, ok B UG, Akt v S
JiE, S0 AT GBS SO AR (3 i, 5 28 1 55 g
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Fig.4 Effect of enzyme addition on wall-breaking rate
of rose bee pollen
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Fig.5 Effect of temperature on wall-breaking rate
of rose bee pollen
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A R B S A RR 1 22, il 5 e A0 A3 1 2 flnhl St
FEO1, WREARPE Y T TSR bh it —2E g, Bady
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Fig.6  Effect of solid-liquid ratio on wall-breaking rate
of rose bee pollen
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Fig.7 Effect of time on wall-breaking rate of rose bee pollen

2.1.7 EASIRIGALLE R ST LIRS R T R
PRI 2R o) BB e A R e B 3 (1) 52 i, (L S s 512 56 o
F, BRI [ S AZ A5 R R 2R AE B, DA E PR
PRI ZR S8 iy ik aith b, DARRE SN FR AR, IR i 32
BEBAINE: . pH /E BB EE AR, iHIEASIALR .
ZEIR LR 2,

2 ALY RE RO R R I A
Table 2 Orthogonal experimental results of influencing factors
on wall-breaking of rose bee pollen

WIS AREE(C) BEEANE (%)  CcpH  BEEER(%)

1 1(50) 1(1.5) 1(4) 57.83
2 1 2(2.0) 2(5) 68.07
3 1 3(2.5) 3(6) 72.08
4 2(55) 1 2 59.10
5 2 2 3 73.13
6 2 3 1 69.36
7 3(60) 1 3 57.38
8 3 2 1 64.26
9 3 3 2 59.50
k, 65.99 58.10 63.82

k, 67.20 68.49 62.22

ky 60.38 66.98 67.53

R 6.82 10.38 5.31

P 2 AT, 3 B 52 i) 22 iU AR YR R -
B>A>C, BB INE >R S >pH, SCE045 R BH, B
B WA AE Ay T ) e A B S AR 1 5 AR ALBLC, B
SN EFTE] A 9 hy BHE HE R 1:30, E A B E N
2.0%, pH N 6, IR~ 55 °C. 1EMSAF T, BF e
AEHIEESR Ry 73.13% o AT 2A— B LT 2 2R T e
TP, AVIAL FHEF AL 2R - 52 5 55 AR Z 0 SO
WEALAR VA TR RE, IR T B A I, [Rlaaiib T
L pH MIEER, B —EMSHE L.

2.2 IIREETER 3 MEEYIRIAIMR R TEMEEL

P v R AR A Y UL Vs B A B B TR, AR
SRS 50%. 70%. 90% LB RAE i, I H:
AR R AT FE L5325 S AN R T P2 5, IR
XFEH AR/ | BRAETRT S8 P IR I B, B P
ZOE SR JE X =R EE R i AR AP R I PR AT
e

1P S RE I BE SR BPH &R K IIfs A i (%) B 5
SR PRI 2R 02, HoAR IR A i A S R TR BRSSO IR R
FEA RS . DRI 3 o) BB g A Ay 3 R BB P X
RAW264.7 dUIEISENAARIRTT BT I TE M
2.2.1 4UpETSTE SR TR T TFIERSTRS ML R W T
)G 30 P BRI 5, SR CCK-8 15 A [RI e
) 3 R X RAW264.7 40 HI7E J1 095200, 45 5
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