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Abstract; In order to clarify the flavonoids compositions of rape bee
pollen and evaluate the assisted extraction effect for pulsed electric
field (PEF) ., the ethanol extract of rape bee pollen and its acidolysis
component were analyzed in detail by the method of TLC—DPPH
and HPLC in this paper. The results showed that the quercetin and
kaempferol in the ethanol extract of rape bee pollen could not be de-
tected for their low contents. However, a large number of quercetin

and kaempferol were generated after the acidolysis of ethanol
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extract, and this implied that the flavonoids compositions of rape bee
pollen mainly existed in the form of flavonoid glycoside. In addition,
the content of quercetin and kaempferol in the acidolysis of ethanol
extract were 764.39 pg/g and 1 647.97 pg/g respectively when the
acidolysis materials were not treated by PEF. Nevertheless, when
the acidolysis of ethanol extract was pretreated by the PEF after-
wards, the content of quercetin and kaempferol reached 867.93 pg/g
and 1 924.03 pug/g, increasing by 13.55% and 16.75% respectively.
These results fully proved that the PEF technology pretreatment was
an effective assisted extraction method and could be conducive to
break the walls for the rape bee pollen cells.

Keywords: Rape bee pollen; flavonoids compounds; pulsed electric

field; thin-layer chromatography; wall-breaking
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(1) i 376 e 6 493 REL 6 ) i 3B 00 1 o) 95 « o A R BB X 20 B
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(2) BRI RE S W00 1 45 B B 1.3.1(D 7%
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FOIMA R EEE ARG, B E N 0.22 pm A HLRE L
it IR G 15 B S EE SR U R A W KR i 4 EdHL E,
BIREF 4 Coksa&H.

(3) BRK FR AR S WL 1 4% o 13 1CD AR B ) L B4R
Y S S, 43 F 100 mL BRI P mA 5 mL 4 F
Kool 25 Y B9 BR YA W .30 mL HIEE . 7E 80 °C 1 I K ¥ 84 o Uk
WM 1 h, MW H EEIREERMIEE E 50 mL f# A%
R AR R ERERS.EfLEHN 0.22 pm HHLR K
U8k B S A5 B R K AR AL S AR IR A AL AL LT
WHE T 4 CIKF & .

1.3.2 TLC—DPPH %:

(1) JERE AEREBEAR (100 mm X 100 mm) — 3 B 25 4k i1
L em b FAARSE T — 4% i FE 2R 01 &% B R B 3R IR & 4 1
0> 2 4R T R 5 D TR /K R SV VR4S 30 w43 2K
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T SR A P B R IR T
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(3) B L4 0.2 mg/mL i DPPH HI 5y el B 87
H S 0,70 35 50 1 WSS ) R S AR L AR S K e TS R T XL
it b B R T A R AR RS R R T A B
MR XTI RS fH.
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FE(5 pm.4.6 mmX 20 mm), FEhAH A Ky 0.4 Y0 UK BS R - I o
AR By HRE $e e 1 BEAT R RE VR L A B A O 368 nm, FE
i 30 °CL#fERER 20 pL, Ji# K 1.00 mL/min,

(2) VR A o o VA0 T 4 - ME AR PRI 0,006 g 1l 4% By

xR 1 REEHERN &G

Table 1 Gradient elution conditions for the mobile phase
fif 8] / i/ it 3 A it 3 A
min (mL + min~ ") A/% B/%
0 1.00 90 10
5 1.00 90 10
20 1.00 75 25
25 1.00 65 35
40 1.00 10 90
50 1.00 90 10
60 1.00 90 10
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LA RIFRIES I E R 8.50 cm, B S M HH
IR A 0 B A — A BE A T AR BB TR B A
6.0 ecm,Rf {0 0.71; 55 — AN BE & i AU/ HLB ik, T B i
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WeFE B =, DPPH ¥ o A0 SR g, B 5 T B A R, o 0
WO TR S bR A L 4 I B R T R Rk
B R UL AT W78 RS (A 0.71 AbBE S A I 25 Wy 1 R {H
Sy 0.61 FYMZM R K . A5 ECRE.7E R H2h 0.61 F10.71
b 35 BB A A B, U B R R R K A 2 BE AR IR
Yy R 2 AN LR W A ARG SR L E R E E RS(H A
0.00~0.25 Kb 34t B IR 8 £ 4, L E IR B B 4 T AR K F
Ey R B 68 250 TR AR 00 T 9 32 0 TR ) B4R IR b 3 o T BR
DPPH [ H B3 P 09 543 » ELR A Bk e e 3 6 R il Bl 42 B ]
PR =S AL AR Y s R S . REA A
ALK .5 EcF E A H R/ B 0.00~0.25 4 H 3
RO S5 T B /D, BLAE RYE R 0.61 RS E Jy 0.71 4k
B B A BE R RS E Dy 0.71 4k 3 €5 B o T FRE K, 5 4
TR 0 A SR 0 AE R b B 25 ) T R AR O A
1, U W] R ) 22 R UK R 5 AE LT R S M B R R L s
By ELA B LI 2% W b B TR R A s R AL TE
Rf{H 0.61 F1 R/ {EH A 0.71 &b iy 25 (5 5 b Ay i) 58 i B
T T 22 1A K e e, 3 R R i B R ECRT L R R IR AR 4 b A
FEMUEmE .
22 WMEEMELEYEESNN
2.2.1  RGERIEST i B 2 ATE MR 2R AR B A A 2
hy 36.62 min, 111 2% B (4 £ B8 0] [H] £ 2 38.20 min, Y& A FRUE M
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R53 BRE R R R AL AR
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Figure 1 The TLC—DPPH chromatograms of extract
from rape pollen
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Figure 2 The HPLC chromatograms of mixed

standard samples
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Figure 3 The HPLC chromatograms of ethanol extracts

from rape pollen
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Figure 4 The HPLC chromatograms of acidolysis products

from rape pollen
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Figure 6 The standard curve of kaempferol
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KRS A R R i 764,39 pg/g. I ZR B A RN
1647.97 pg/g. KAl 0 B 52 AT 3] L B3R B . &
FROK i )5 - W0 A5 M B R i 4 O 867.93 pg/g. X IR
13.55% , ILZS B &t A 1 924.03 pg/g W HLAR S 16.75% .

R2 BHERPRMEIRMUEHMIENEER'

Table 2 The determination results of quercetin and

kaempferol in samples ng/g
FE Mk e 2% ik L% 1y

E, A EN oy

E, AR EN oAt

Ay 764.39 1647.97

A, 867.93 1924.03

T AR Z K e 3 b A E R . A
Bk i v 37 Ak AT R AR L B N R 22
ik v 7 Ak BT F B £ BESR IR L E2 N
ok e e 37 A BRLA £ f) £ SRR

3 4ik
AWFFER A TLC—DPPH Al HPLC 45 J7 2 46 il € ¥ 78
Ry T SR B IR i ) AT T R 2SR A AT . AT
BB S AR B T B IO 28 1 BROK AR L OB R T R R DL B
B T A R A S R AL s B S s TR 26 ot 3 4h il i
ok fr R 3 0 A B4 Bl B R R TR e TR Y £ T R ) 9 TR A )
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