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Abstract

Bee bread flavonoids extract purified with macroporous resin was purified further with polya-
mide resin. The influence of different kinds of pH and sample concentration on the features of
static absorption of crude flavonoids was compared and dynamic adsorption experiments were
conducted. The results showed that the optimum experimental conditions were as follows: loading
concentration of flavonoids was 0.522 mg/ml, pH 8.0, the height of column was 19 cm, and the
most effective desorption was obtained with 90% of alcohol as eluent with a flowing rate of 1.00
ml/min. After purified under optimum conditions by polyamide resin adsorption chromatography
for two times, the content of flavonoids reached 32.6% and the recovery reached 64.7%.
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i FH SR B A 23 KFLR s BT 1 e B IR iR BURG AT 3 — P alifh . B8R T pHELATFRRIR BT SR B A
BRI, HETTHESRMHRE, e T ERERFSBALNRERSF: EBIKRE.522
mg/ml, pH{E8.0, HH&E19 cm, WHHFIANI0%ZEE, LEHFAHEL.0 ml/min. EREXMLT, LAWK
AT, R EIER32.6%, EREIER64.7%.
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1. 53|

144K (bee bread) & MEAEM EZEMIVE I N AR JG T ORI 7=, &S Am. Wk, 44 %, FH
EH N FE SRR, BAWENERME. B, BRESEHER. 2. £, SR
SEAYNEEY R[] [2]. BUR GO FUR SR A 2 R A e, FERIIE O M REER1EH[3]-
PUEPUR R [4] 0BG [SIMPTE b E S, SN AR D RE . R O ML P09
BT S A DA B TR G P S0 I R R R [6] [7] H T RSB AW A Z R AE S, v 2 T2y
TRAE . B Bt 2 AT 7]

R By B ik e AR, BeR & Rt e s B AR A 8], Btz shEE 153
(77 4, DEAEES R AHLEE MR B 25 A A 9]. ElE . k%5 N HIT 78 & IR B
WS B A B AR e, 3T N B IR AL 25 B [10] [11]. PR, BREERE AT LU ket R AL S AT 5 1
BRSO HEAT 3P il . TR SER ) SR hp-20 JEAT I A ok B A SR B AT 3 — 2D ik,
fof AR 5 A 1) 40 57 F 53.46% 4 7 2] 90.26% [12].

2. HRET53%
2.1. ¥§

AR BT IR AL R A S A BR A |14, 2T A T E 25 A AR e BT, RN T S
T =5, AEEREY . R, AL, RN 4.

HERAXES . 720 AT WL e B T (B R B AR G BR/A ]); DF310A BUKy EHL(TT 7544 R i A FRHL
WA AF]); RE-52A BUJigkt 25 Kk (L SR AN ES) ); SHZ-D PG /K A 25 F2 (R ST g iy 24X
7Y LAC164 T KRS E 0.0001 g, EHgEF#-F0R 2 A8 A IR A F]); HH-S B K4 (L X
TR IR AL 2% ); DHG-9141A Y FAVE IR T 14 (iR 22 IR % % A PR A F) o
2.2, ERERNENSRBEERNEN TR
2.2.1. WERBEEAYIRE

BRI RE, i 80 HIf, RSB F(EVREL 1:5, ZFEEAAFA /2% 80%. [HIiAf IR 1 hy I
60°C)HATIREGRLE, $EHL 2 Wk, S IFIEW, W KILWAR, W45 —e R, &H.

2.2.2. BELEEM IR TIALIE
BRI Ik 2R, BEEIIKTE A GER R, HRB/KEETTERE., FHH 20 5465 4%
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S, ZETRK YRR RS H 20 IR 4% bR i, PR ZRBKE R, RIBEH.
2.3 EREERESEHNE

2.3.1. FREMZAILAHI[13]

FEWFREL 120°C THRIE A2 T XRG4 S5 mg, H] 60% ZBEyE R, #8451, EAZE 50 ml, HSKEN
0.1 mg/ml BIF T bR i, & H o W% B0 TAREMER 0 1. 22 34 4. 5ml, 43500 0.8 ml 5%
AR AN, TREIGTE 6 min, N 10%A ARV 0.8 ml, JREIEHE 6 min, M 4% AN
10 ml, J8%7, F 60% L8 & &% 25 ml, & 15 min, T 510 nm R IEROEE « DA R 2 TR B (mg/ml)
REAR R WROGE R AL bR S E EAT £ PR BT, 43 [BJ9 52 C = 5.607A — 0.0003, R =0.9998.

2.3.2. WEARRERIR AR E R E
W EBCRE S B R B 1 ml T 25 ml AR, 416 1.31 iT5 AN RO L, i[RI E 5 SR A
PEIAR L -

2.4. FEIFH T RELREI B X bR & SRERS 7S IR B B RO E

2.4.1. pH {E »} SR Bt B A% B IR PR R B 20
Oy BIRREL T B S 0.2 g, BT 5 ANAEN 100 ml =, InbERMKIRE 4 h, {FH
KM, ERZ K5y, 2 WInN pHAE N 5. 6. 7. 8. 9, WKJEF N 0.522 mg/ml (LK 40 ml, 7E=iR
TR 24 h, AT ST o AR 1] YA D AR P AR A SR VR BE, FETE AR I PR = (Q) [11]:
W B (Q) = (C1 — Cy) x VIW
XA, Q AWK E(mg/g); Co NHILAIIE (maliml); Cp NWHY G M EE (mg/ml)s vV NTERAFR(mI); W AR
iEE{() 8

2.4.2. Bl B3 SR AR AR IR BRSO SR RO R
15[ 2.4.1 9740 FE 5 Wi . K5 40 ml pHB.0. ¥ 43524 0.133. 0.266+ 0.522. 0.788. 1.01 mg/ml
FIFE AR TAIN & BRI E, TR EL(Q).

25, RNEISFH T RELREN EHE X IR RS B L L a9 E

2.5.1. FRHRIIK B xoF SR RN BE MR ISR A0 M

Vel — MOk R RE s B, MLCHEE, ZBESr(E. SR, HitiEH 2R R . Bt
THAL R SR A i, 2 NIAE N 1.5 em ()2 HTAE, A S0 16 om. 3 A W PR I8 Hh il e 10 f £ 24 (6
Wi 0.522 mg/ml, pH8.0) B4, _EREFEE 0.5 ml/min HEATWLHT. 435 60%. 70%. 80%. 90%. 100%
(1 CEEBEAT DA VML, BEMRIE 1 ml/min, ZEBEMR B S Sk B AR . 2 e B B e
THRLAH L (1 A 2 (%) :

IR 2 (%) = (C x VIM) x 100

X, C NPl B W B (mg/ml): vV ABEBB AR (mI): M 3 it ol s i 2 & (mg) .
2.5.2. iEEXBERBRIRNT

B TRALBE (G SR I I, 40 4B 130 164 19, 22 om HISEMENE . i AW ko o iff o2 10 8%
FEZAF (IR EE 0.522 mg/ml, pHB.0) L#F, LFFEN 20ml, EFEFUE 0.5 ml/min. F 90% 2B 47204
Ve, BeMLAE 1 ml/mine WCAEDRBLR, WIEiREE, THEBEE S B ECR s RN TR R R,
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2.5.3. FEBRIER BERBURE N

ER 28t P A B () SR R A P B b, A 19 om, 7E e B 4 1F B, _EREE 0.5 ml/min. H
90% £ BEHEAT VML, VRS EHTAE T 7 e A e I #4508 0.5, 1,004 1.5 mi/min, WCARBEBLIK, JE4E:
EEN 2.5.2.
2.5.4. BB AR BTG SR B iR SR ERLE E R R

SR 3R 0 o it 1 A AR AR AT SRR R 2T WSO IBE s SR FH A 5 1D e 2% A R e e
WEAT 2 RElift . ME LA . — UG kR TS UG A TS R AR R S L TSR R 4lifE

3. B{RE S
3.1. AN[E) 54 > BR it B tns AR e AR SR A% 7S I M B 32 0
3.1.1.pH &

M T ATEAE H, E pH B 8.0 IRy B MR I B d oK, i ARE AR SR pH (B 8.0 XS5 R K
1, f£ pH 79 8.0 I FERH B MR R 2L TR VBN, BB (1 58Tk B M SR o o5 K 2 K

3.12. HiERE

R A T P R f 5  — F DAIE PR IR BE AT O A ], SRR BE ARG, WU E IR B s P ATINE, OK
T8 23 A JIE I8 A TS B W B AN, SR I P R A s T SRR B A v, S B i AR 2R, TR ALBR
W, PRI RCE . e 2 TIA, o T e A VAR R R B AR s i B S O 2 L TR A, BRI
PEWIBE R, BB S 3 K JE RS N, R B 0.522 mg/ml B, IR EIA BB K. 110 mg/g 5 R I &
51/ g S0 H B s BB U ) 250 mglg AH LA RORZEFE[14], AH AT Lo S i A 9 ) e R
FE I B 52 120 mgl/g [11], 3 i BH SR I A 11 B R W Bt B B o 4 A R 72 T R IR A IROKI Z 5«
3.2. FERIFH S EALEREETERAE
3.2.1. BEBRERE

ME 3 LA, BEE CBIRERIIE R, BB MR IRHE K, 4 LB A ) 90%HT, ARk
FIABN R K. AR 703 0 SEWE e o s W P K, TR B S /N [11], Sy e, BT DA ) £ 1
A BT AR 2, BT B R P ) o A A I () AN () T A i 22 ¢ o
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Figure 1. Effect of pH on adsorption of total flavonoids with polyamide
resin
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Figure 2. Effect of concentration on adsorption of total flavonoids with
polyamide resin
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Figure 3. Effect of ethanol aqueous solution concentration on desorp-
tion of total flavonoids with polyamide resin

3. EBRRR B X SR AR AR R AR B0 20

322 #5

R A =t 43 %%%ﬁmﬂ%ﬁ%ﬂm%m MR, &SRR, YR, o
BERCRAYT s Ak Eid E e, S e i A A, ﬂﬁ%%wA,ﬁEmFm%PiomﬁlTﬁ,éﬁm
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3.2.3. SRR

MFE 2 TLAE Y, HYERLATE Y 0.5 mi/min B, PR I SEER S B %, BIfCRRE, (H2iE
B0 S A RO 2% TR B AR AP o s, SECA B A M B>y 1.0 mil/min BF, 3 Fn 3 i) 3 I 2 2
B, BRI REA BTN M 4P IAE A 1.5 mlmin i, BT el b, S SR b g
W A 1) 55 T A 420 J0 AT 2 H R R R 5 22, RIS BB I B AR e e Jt Ak 2R, 6 T i R [ W 3 34 1 B
CEEFEREAIE . IR, R 1.0 mimin (KU S B e B 5

3.2.4. BREEREHIERITEHIRE
K23 RALW I 2 BT A R SR SR OB, R CL 78 I i AR IR0 2 AR AT SR i 2 e AL
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Table 1. Effect of column height on purification of total flavonoids with polyamide resin

1 S R AR A R EAUIR BT

HE = (cm) 2HEE% 4%
13 15.1% 62.2%
16 16.7% 71.3%
19 20.2% 75.6%
22 18.8% 73.65%

Table 2. Effect of elution rate on purification of total flavonoids with polyamide resin

72 2. PR X SR AR A A SRR R A9 S

WL It 2 (ml/min) 4l fE o, 61k 2%
0.5 16.7% 86.8%
1.0 20.3% 75.6%
15 19.7% 71.4%

Table 3. Effect of refined series on purification of total flavonoids with polyamide resin

7= 3. KRR BT B A (L R R B S0

s 1l 4 T WA & & (mg) 4l % [EL&IN)
HH i 10.4 10.4%
1% 79 20.3% 75.6%
2% 6.8 32.6% 64.7%

TR TR ) UGS ZORISEEA SR RISCRANAERANR 3 s, SRR, HiR
AR S 22 e T VR I s IR A 2 I B0 35 8 P kLt 9 10,4971 = 21 32.6%, 43R 1 3.13 i,

4, g5ig

SR W i J2 BT 2 A 0 R 5 I 1) e A 25 P N B ARERIR P 0.522 mg/ml. pH 8.0 ZBE VR MR % 90%. Ik
JBEAE 1.0 mi/mine K F € s RS0 25 11, Z P ok A JE ] B B p ok o 1Y) 10.4% 7 1= 21 32.6%,
SiFEREm T 313 %, JREE IS BON B AR I S ER AT . TR S 0 A I SR B A, SRR - KL A
I FH 22 i S P A T T A PR U, e 2 L SR R 2 B IR B 87.48% [15]0 KL AR EHTHS, 28k T /KA I
i, SRRV VR R AN A AT AR, FTREAR AR A 2, SR AL AR AN .l A
X UG AR AR HEAT AL, W LA MR 50.2%, 41 52.4%[F IR B ERR IO . B ATHBRA T 2
B, FEPRROR =4k, THERESEMNE, FERMERMERZE. Bk, BRI TER
J e B DR A, i F A AR
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