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Determination of Furosine in Bee Pollen by HPLC

Zhou Xiao, Xue Xiaofeng, Wu Liming, Zhao Jing* , Li Yi®
(Bee Research Institute, Chinese Academy of Agricultural Science ( CAAS) ,Beijing, 100093, China)

Abstract A simply analytical method was developed for determination of furosine in bee pollen using high-
performance liquid chromatography with a UV detector. The samples was hydrolysis byl0 M HCl. The extraction
and cleaning up were performed using a C18 cartridge. The separation and determination were carried out within
10 min. The concentration ranges of furosine were 0.5 ~200mg/mL, and the correlation coefficients of linear were
0.9987. The average recoveries of furosine in spiked samples ranged form 89.2% ~94.3% , and the relative
standard deviations were between 2. 1% ~6.5% . Satisfied results come when the developed method was applied

to analysis practical samples. The method could be as a standard method for assessing quality of bee pollen.
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2 ZWES

2.1 &

WA 3% [ (P680, Dionex 24 7] ) ; B #HZE X C18
(500mg ,6mL , Baker /A F) ) ; i #4NH (25 mL RIEHE
B{X28)) ; Turbo Vap LV &K % F4%; SUPELCO VI-
SIPREP DL [EAHZEEY ; {5 i T-H4H (Sigma A7) o

BE MRS (97% Sigma 2 A ) ; BAEHA A
(WA R Sigma A 5)) ; FER(96% Sigma 7))
R (o) ; St K B aliK; W BR (447
o) ; AUk Rk iR R 1S BIEL BR VS WOK 43 5 A 10
M, 3M, 0.03 M;&A 5mM BLeiiBREir0 0. 2% P MR
TKIEH; bR TS VRO S - METR AR AR ME &, A 0. 03
M iEEEEC H AL 0. Smg/mL & M. 24 ETA 0. 03
M EhEEAC H A — R 5K F ok B An o AR
2.2 FEmALE
2.2.1 BERR KRR

FRELO.5g iX M, K515 0.001g, B T 25mL iipt#4
EEH, A 6mL 10MHCL, ZEE KA b b A RS (1
e RS F HEMBEHSRAERTREN
7K#% 23 ~24h(110°C) , KR 52 )G FH BB 4 SR AE W B
FaEbid, A 2mL 3M B REERBM K,
A B3 10nL ZIFERAEPES , Fik.

2.2.2 RS

¥ C18 B EEEXBER k, 55 A SmL
F R . 10mL 4 K & b V4, RIF MR, B 3mL
WA C18 EARZEBAES, BB <3mL/min i
W o E AR, R E 2RSS, A SmL 3M
LM% T I0mL ZIERAE P, BERBERETRE
A ImL K 25#%  FEW 5T 0. 45um BERRE 38)G , b
WA 3 A E
2.2.3 BARES RSN

¥R R A B GB/TS413.1 -1997 J5EliE .
2.3 mRBiEEY

f8,i% #F : Waters Symmetry — C18 (4. 6 x 250mm,
Sum,Waters A ®]) . FBIHH: & SmM BRETHRR 84 69
0.2% PR /KW + FRE(8S +15); & 0. 8mL/
min ; &3 3 1 :280nm; 138 :30°C ;R 201
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HRBAER S PR AR BRER. =
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VB ESR AT LA 3 — 25 4 SRR R b o, {3 4R B Bt 1) o
K BEEEERE, RS ERE RS, ERIEMRE
B4 B8 1 33 R BRI RR 4 1y 5 T i R R
SHBRERER, EXRIARBIPRITEARLR
BRRRAAYE B XA, H R E B I m R B KRS,
Harzem SHRERN 2 BFER, M 0.2% KPR
B 5mM BB AR BB, TRAM, RITE
FA B SIS A T 2 A R RS B e 16 R

FEAHEERNER WA THEZLITRATIH
BB AR, FERRRE Waters N R4
F=#) Atlantic 55 Symmetry R 5 G ilitE, BRI XA
IR FHUAE B ST, LR R SRR/
M C18 AE R AR SR A B, Atlantic C18
(4.6 x250mm,5um) Fl Symmetry C18(4.6 x250mm,
Spm) X P KBS B RBRFHERERS RES
B, M AMFRNRHEKMET, Atantic C18 #2¢
RE5HREMT LS EFTE 16min, Symmetry C18 N
B 7min, VERIESERFEGOBREELE L B
M, A 305%#F Symmetry C18(4. 6 x 250mm,5pm) {E
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200mg/ L 7% B #5 BBl 9 47 , LAZH 7 MR BRL(Y) 9%
B(X)LRnMEE, KX R AXRE LR HR
RF 1, EREMBBEBELEXR R, 7T LA R
ERAPTHRER,

# 1HPLC MEMAMMKREXRIORHR

arw  apym TOEE . EERNE  ZRENE
(mg/L) (mg/kg)  (my/kg)
*!n)‘=0.2806x+ 0.5-200 0.9987 Lo o
0.2616 0T g . .

3.3 MERBITALR

m

=¥ 1
M (1)

AR X G P RERN SR (mg/kg) ;m R
HPLC Wi B BIMH S KRR P REMH IR (mg);
MAEBHEREARMSE (k).

3.4 El R WE K

fERE & E1E 10,20,50,100mg/kg 4 A~ 5 K F
THATMRBIRRLR, 8N REEE LK, MEHN
B R R R 2. 75 10 ~ 100mg/kg H/M
¥ 5 105 BBl PN [E W R TE 89. 2% ~94. 3% Z Ja] , MIXT AR
MENTF6.5% EBHERIER P RERSENT
HAHT o

2 EBTREABAENE YR

ik

10 20 50 100
(mg/kg)
Reovery(% , Intrs —day' 90.2£4.6 89.2£5.4 92.2:4.3 90.4322.1
Mean +SD)  Inter-day* 89.8£5.3 91.726.5 91.25.2 94.3£3.4

Reovery (% , Mean +SD) Fm R + bRz
Intra - dayljﬂ H meﬂ@l&$,m% 4 Iko
Inter - day” %y B G135 B W&, B2 4 1K,

92

3.5 TRKERNNE

SR PR SURR ST B R SOHOM (B3 O Bk A X 13 4>
ARRBRE MR R BET T KEREMELSRR
# 3. ERWAHRES PR HBREAR, ﬁﬂj#uu'#ﬁ
AMHTRAE2.1~25. Tmg/kg,

#£3 LRRESENTER
Be  B& Y% BTREATARERNERHK

/e XK 2 B E B (me/kg)
1 LI Ik 3.6
2 iy HiE 5.3
3 I tE 2.1
4 LI W3k 20.2
5 LI - 3:3 ND
6 Lk i 21.3
7 & Hiit 8.9
8 B *%t 7.5
9 A i F 2 25.7
10 & 3 ND
11 [ I FiE 21.6
12 ©w *it 14.3
13 B i 7.8
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