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M. Popova, V. Bankova, D. Butovska, V. Petkov, B. Damyanova,

A. G. Sabatini, G. L. Marcazzan, S. Bogdanov

Tof) R ERI) B3 -o v NTRIE
HENCRMERE LR s, ZoFMEE
HFEHIC & » TIR<HI ST WS (Marcucei,
1995; Burdock, 1998). EEHEY & ZhEh
D7 v R Y 2D, EMOREIE
CHRIFEL, CORYEEHsn BRI LItk
¢ Biig - T3 (Bankova et al, 2000). Th
FTOELDWFRICL - T, EHIWTIE I v/
BHE7 S8 (Populus &) DOIEOBHIY) %3N
fc 7o Ry RERIE LTHH 2 T EMIHLD
KENTWwa, Ihida—oy ¥ (Tamas et al,
1979; Popravko and Sokolov, 1980; Nagy
et al,, 1986; Greenaway et al., 1987;Bankova
and Kuleva, 1989), it (Garcia-Viguera
etal, 1993), 7 ¥ 7t#(Bankova et al,, 1992;
Chi et al, 1996), ¥oilld=a—Y=3 /K
(Markham et al,, 1995) 75 &Gl v ST w
B, Lo TlREHIEEO 7o R ) 2 OFHE
I ET S DIFIEHFED 7 = / — LAY,
ThHbb, 75K/4F77 ) 3y GEEREHA
By s3R/4 1), BEEEBLUZOZ 2T
V& 75 %5 (Bankova and Kuleva, 1989; Green-
away et al, 1990; Garcia-Viguera et al,, 1992;
Hegazi et al, 2000). ZLTIhs{be
B, e ) 2 OFEELIEEE, Uil TE,
DURAELER, FFIBCREIER, DURRILIER, S
THEEER L E 0K E 5 (Marcucci, 1995;
Burdock, 1998; Banskota et al, 2001),

7o R ) AP OEMFEEYE ZIH S icd B
&, ChoOENMTaRY 2OBIR{Le
SBEHEBHICBOWTARARE & TROTHEET
H5, 1960 FELKE, 7o H) 2 OFEHBEE
HO T B0 c DN IThNTE

fo. 1980 FERBAE TR, O LAWEREE
g -y NS S, ibh
oo R 230bWwaEEFSHEOFaRY
AThote, TITR, T [R7Xs5W7aR
V2] O oWTHEBLTEE LV,

ARTSETORU O

tEEnc st 21EM:E 7 0 R Y 2 oFARR
e RTIEHRTH D, Toic, Wik kb
OIS S DWMEDIThNT & /2, B DI
B3 Villanueva et al. (1964, 1970) & 3 &
DT, #750FOBMMCEENS 2 HEO
T75HEIARNTIT )y, HsvFree/) &
vIZY vEREFEL, IhbBToRY RicEER
MEEEERT CEZHO ML, 20KBO
-0y NEToRY ZOWETH, TS50
FEELASHIMEEES N, SHIETSSKETNIH
o7 2/ =&Y, Ernxvovy, B
Wy g 3O-BlE YO 5RF Y, p- U
W~ Yv (Metzner et al, 1979), # 7 =
v 2N, h7287=%FN, h7 A
v~y F v (Kujumgiev et al, 1993) &[E#E
DERERT EMNPFOMCHL > TEL, B/
2y T vEH T DRSS EER %
RY & bR N (Metzner et al, 1979),
Fh, 7272 VSHOEIB T~
B S IEEE AR S EMH ST -
(Ghisalberti, 1978). & 5IXZ OB O T,
RFIWFoEY R, BLOFNIZEENIH
DELTOH T = H7 287 22F LR
F ) (CAPE), 7Vt F w5, HiEOMIEED
T RV R I L, F AN o)
2 A C EMFRSN, BELIhLD
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Ve DS D BEVEIC 22 » TV B (Mirzoeva
et al, 1997)., H7SHFoH ) 2IcEENS
£ OMEL7 58 2 4 FHS, HBEENET
HBHEMERSNHTHB (Cowan, 1999).

7 a K ZDT 3 — A R R
R, COFEMAbRROE/ 2y Ty v
s Dh 7 FHORSMELFELTED S
(Ghisalberti, 1978).

ToR Y 2Lk ANREEREED S YA
MEERAICEZ ETABKE L. KROT =/
— k&Y, BT SR 4 KRS I ik
ERZEHSYEE LT mohTwa, £
ST o 8 204 DRSS D W T O
WFgEic &, 7o R ) 2OEENLSYRTS S
PUIESFRIC R & C BS54 2 D13 CAPE, #'5
YEY, Fv 70— BLOr v 7] FO
iETHd B (Krol et al, 1996), 75K/ 4 F
7Y 3 v& CAPE BRAEBEOVL 2D
RIS A2 52 2 2 G Sh TV, #
T sHToRYRE, FOEGERNTH D
CAPE, #7 =W, BLU v+ vid, £k
WTOYEY VFUMANRIEICE TS 7o 2
U5 v vvkadar o ERENR L,
JRFUHF—-BILLBT 5 F N EEARERE
2442 (Mirzoeva and Calder, 1996),

7o R ) 2 OFUEEER I RO B LA
[ onTnE, Yoy eI hTn
BHMEEYED S bE#%7 b DI CAPE T,
CNERFSBETo R 2, HF 0
TLUWWEEESENTV S, W 2hOERICE
W, CAPE 35 ek %/ 4 DI
MlER st UCoR L, DBk & i B e fi g
5D TH - - (Burdock, 1998, Banskota et
al, 2000), [EIBROFEMEDS, S SR SM 7w
RY2REENB 2O, 7Ry
WeEh7 2y v LVTHIERE L (Usia,
etal, 2002;Banskotaetal,, 2002). fiE, CAPE
EERD £ BRI U TER) i
EHEET A C L biRE N, SoRY 2
DS DY IR AEZE A5G, #7587
oHEYRICEENE N7 20z 2 F U (7 =
FFN, RV U, RUFN) DESEMOGEM

ARy &R &N 3 (Banskota et al, 2001),
CAPE BRI HUIEEME & L TR TIREL,
fak L N~ OREICBE VT S AEETRTIRE
DALZERR R AR S BB OB & U TR
ENhTws (Mahmoud et al, 2000).

72, CAPE &z OHil{LaYIE e » RER
EIANR (24 XIANVR) HIVIDA v 5
75— &0 S BERISHE L IS A R A R
7 (Burke et al,, 1995, Artico et al,, 1998). &
NIZIA T CAPE & & + + O TRl 1 i T 4
FEEEATFL, £7:235 v~ TOHREES
k5 < (Ithan et al., 1997; Koltuksuz et al,, 1999),

Risy ST DA

O ETIRAT & 1 & S AEES Y 0 F
i, 7o Ry 2EERERE L THV A4
D CTHEEL LB 5, UL, Efiks o
2 574 (HPLC) ®AR7v= 57
1 (GO ZHWIcwv—F v oitiT, oLk
NTCOEBERYEOEREITB S LT3 &,
B E A H & 0 ICBHIT, ZDRblx o)
BB A 2 A X B & HSHIE FHRIRRIER &
o, ERCREEES S, —HT, TeRY
2B & U DEEKS OEMTEEICBY 23k
787~ ¢ ZMELTA B &, HIZIEICHN
HEPEHCB L TR, e o EoEEE LT
S 2 DRATRETH b, FilEEHCH B4
EWAENHT 2iEE LB EMTER
VO, FRTEEY 25 OHEEL AL OB
PR 2~ 2581, e~
THWEHRR OGO & HENLETSH
% (Kujumgiev et al, 1993; Bonvehi et al,
1994), HEEIC, 7o RY RFKRRCHESH
TRETC 22 OBBYBERNLOTH B
(Kujumgiev et al, 1999).

L7chioT, WCENTO LS Iy 58,

AR, BT 2 — LAY ATERT 2

M, BT oR) 2EJEINCEYT 21
BE-WOELTIWEWZLEZ, Ll
o, A& DFEYNC, FFEDOFE 7 o8y 2h#K
TSHTHZDEDIHEPTh S, —EOR
SEESHDOFIMECA S LR S, iR



YOS 27 o # ) 20, EHEPHRTO
RlEE» S, 5 LIeaiERoERESMET
LTLEIDOTHD, R7STToRf) 20
(LS, 1) By s Ky By IHRY
— R, 2) By ss vBXUFE R TS
K=, 3) B7 e/ bR E v
RERICL - TR OhTO 3,
AEETR, #7780 2OEESEE
WOLEEIE IS & 2 Blkg Tk, HPLCItk 53
BRSO DI DO TIRART & f b,

RS R ORI

ToRY OFEE

Ak LT, Y TE B2, 147
BE (12, 1-8), 24 REE1 (S-3) Off 4 H%EH
WO AT - 7. Sh 6Ok
&, TR av 757 —HESH
(GC-MS) THADMHETTI T bDTH
% (Bankova et al, 2002),
HEOOT NS T 4 ICLBRTSEHE
WE s~ bs57 4 (TLO vy Y arn
B (Alufolien Kieselgel Merck Fas) %
B, A =5 v /B 5 v (7:3) 28
& LTREMLL, &8y MERASE (366
nm) BHETTHHRILL, &5 60%kik &
/= VISR, 100°CIINB L THREX
Wi, HOWAEEYE & 2 oM EToRH .y
b DEFBLIEE LR L
EESWFIE
B7S5HyBLU 758/ —ARIERT IV
Y FHRAHRERE b &1 UL BOREE ©fT -
72 (Bonvehi and Coll, 1994; Popova et al.,
2003). 75N/ vBLUFE Ko7 3R/

R 1 TLCIC & 5 H 7 5 BRIE L I 72 B

2y b DR

EHEYE REfil SO TR
[T Ry (21
E/2boky 0.82 It IR
By Ty 0.63 o W
T2 VSNV U (.57 B I
oG wE 0.52 i) iged)
7Y vy 0.46 iEe e
H7 a7 =R F 0.31 i FR

vz eua—iv 0.20 N!f!‘i,Léﬂ 'L‘[!U,E
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— Viid DABY 1T & 2 Ltk 2By i ©
sy T vERWAETT oK Y AHIC
BL, cha@ALs (Nagy and Grancal,
1996; Popova et al, 2003). 87 = / — 1k
& ¥ i &, Folin-Ciocalteu #: (Waterman
and Mole, 1994, Woisky and Salatino,
1998) MV, HEYHELTE/ vy 7Y v
SHG Fy (2D) IREMERCI. O
& ZNENDOIRIERERIC 2V Tl Popova et
al, (2003) IFHMEEHROTETH 5,
ToRy R

ML » T, e Lic 7 o #) &
L, 70%x % /7 =i HWT 2 B ol %
B, FF30mMLOTy/ —LICl gD T o
T REBERL, ThEERIC 24 BHEKE L
fo. ChvERE LT, FUFIET 2 EEHoMb
WA, 3EEMEETY, ChE 5%IRIL
BIgEMIEs Y, RIGoivwl &2 EEE
TOMHMTERTH 2 C EAMEL /2. flithig
TR L, 2ESEADYE, A 27352
IEHVT 100 mLICAR LA C oHlihik
i, COFEFRT7SN vBLUFE DTS
K/ = VRDTERFICH V.

fitHiE3 mL 2530 mLO 22735231l
Ly 22/ —=VTHRLAE, Chidioy =/ —
MLEYRBLURBR IS HE v BLU 7SR, —
NEROTERICH WL,
BEEFEIOT RIS T 4 ICLBDHR
Btk a= 37 4+ (HPLC) 97T
&, B & LTl AL KB (955 v/
V) BLUBHEKEB: £ 9 /7 —AER, 7o#
) RS DNEERETT - 12, RIS 1 mL
T, JEEEE A 75%: B 25% 5 SUE% T, 10 4y
%I B 40%, 20 53tkic B 50%, 459 #%I1c B
70%, 60K B 100%&MBEH s Y
TV NESELR., 72/ = LAIc oW
YRR R HI 25 T 290 nm DIREEE % il
FE Lt 7 a R 2 DR S & O
HARERTIC & - TIRIEE U, TRIER (e 1 2)
k2 THEE LS, 72/ =LA (B 7 =
B, p-ow— B 72ASE 2Yvy, A

SYEV, rvzau—n, E/vyTY Y,
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E/A2bBEY, A72B7225V, HT7x
B v YT, BT BNy UL RINEE
v — 7 [fifi & OWAER LT, MEESER I
B EPH &SR oD, R OBREE DS & ofiffic s B
FIRLTERZET-7. 7 o8 Y 20iEHE
2457 =V THIRLC, GRIBENEET o
FY BT 1.0 mg/mL &7 BE DL
TNTOMFIEIKEE L1

BRELUEBE

HESo B Y o0 TO R 5 ERHE L,
DR E 1 B FFEDYEOHIIC L » TiT-
f. SRR IHOF OB L CHE
Mmoh T a4 (Nagy et al, 1986;
Greenaway et al,, 1990; Bankova et al,, 2000)
EbE, 75K/ 4 KT vELTI,
/vy, B2y, 2Yvy,
HsvFy, Fyvrzeaa—n%, T27VHEE
LT, 723XV YN, H7287 =%
FUEIEEMEE L TRAK, ChoolH%
BUEMEARIKE 7o # Y RO T T — Vi
WEHEEs o= 57 o cHBLZ: (D).
ASEAV 4505 5 35k (B2, 128&
UFS-3) A, REfH, BIBETHBIUREROR

B 3 13

K1 TLCR&AHWE Y o#Yy 2ol
liE/s72bpEY, 20 72 05f~N
DN, B3I T, 4 WS F
Vo812, 6L H T AT 2 T
N, T4 vy 2o—Ib

8-2

-2

Ry MahORT, +XTOEMEAESAT
B, R75ZEFEMEHE LT3 T &M
Thote, THNOOHBYNRT SRETHZC
T TIRGCMSTLHREATH » &
(Bankova et al, 2002)., #73M & 353
PEEE B B8, 14V T7DvvY —
Beiliohikcbothy, HELOZXAE, by
y—rEFEHoIEL - TEDY, GC-MS K&
BT Y F ALY ETRSTH B T
EDTEER I N T/ (Bankova et al, 2002).
TLCiC &k AHER I ICE ST, #75W
DEEHC S WTR TS K/ A FET 2/ — Ak
BYOERME, BOLERE & HPLC 2/
WTFT oo, HPLC I & 2 Eafb i3 3 ks
o2, MHNL /o 75 LRR
2R Lk, F 3 3 ICRIEE AT & HPLC
Do R O K%, K3 icid HPLC &6 L
BB UV IR A ~2 b %57 L7#. HPLC @
AT 12D E VS RENAKSICH>0T
DERTH - 1ch, INORFEEENTHD,
M A ORI EICEH T2 b0 N
#2 HPLCIRLBHET o8 Y 2DERAHTHT

FFA 4y B2  I2 -3 S3

LB 3 R, TE RS
R 1ng/10 ug
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30 40 50 60 70
TRAFIER (4

K2 HPLCIZ X290 G S-3)

1o h7fE 2, p- 72—V 3. 7508 4
FyZen—i, 5.0 vy 30-FifiE 6
N7 2Ry ON, T/ Ry TY) Yy, 8. H7
fR7 2k FN, Q! H T4 xvF, 102
vy, LS yEY, 1202 AP Y
IS AF T E R O ADERGBTD R, - 1

01020

STWT, ZRENHEHIC—HLTWEE VA
%5, HPLCIR K3 ERICB VT, &< 0
B, 73R ETIN, TERESTELD &
BEWESEB LN, Thi 12 BoLAORE
W5 A3 HPLC DG B cidmE s his
WieHhTHBEEZOND, BT =/ — kG
PR T O TFHRIDEFEWVEICLE L Ebib -
to. ShigEBlo®sicd - T, EsyE e L
B/ 2y Ty /A5y EY (2:1) HEEDE
A RSB VRO THLEEDNS, L
L, EBD7 =/ = LEWHER X D bEVE
ERWA, WEDOHWICE O TR IEH ]
it cd s, ChllhofEgErkna &L
o S IEF IS U T O e B ER A OFIE
&, BREEM a2 v BSBEELSATLE D,
W2 3#TsBTREh -1, Lito
FMIC & > THWFR AT, Chick -7, o
RFRY D7 o R Y 2 TREEOEBEAMET
TBIEAERLE, #F5WFoRY 28 F

NAKAOEF R T IER I D h - 72,
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®3 HET o8y AhOEREEY E T

Bk Fik F+T F+D Ph

B—2

HPLC 1.07 0.49 2.71

WA me/g
F+F:75KvEBLU75K, -0

F+D: 73/ v BXEFe o735 H s -0
Ph . #7 =« / — L&

%

Ly
L

ib’(zig (nm) 0 30
B3 B S3pUV <y b
WIS R T SR — 0 CH B,

GC-MS ic k2004, WBEERERS S 74

vEBLUZ Lo v EREED VTV VR

DFLEZEDTH » 72 (Bankova et al, 1996,

Velikova et al, 2000) ®T, Ok & &

TEME A, FOTEASEMCIE T =/ ~

WEEYITIEEL, LK TZ2OERDID

BB D] S DFEE AV B LENH B,

P Eo#ERE, RS 507 a Ry 2|

ENFUTHI2LE2TEEHTLLOTH S

(Bankova and Marcucci, 2000). ¥ 7z @@l

Vs s S EMRESHNE T o # ) 2 ORI L

B EHIC B O TREN SEE AR L %

RLTWBEVWLBIEALS,

CEHOEIETICRM THAR i)
ELF| R
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Many studies have shown that in the temper-
ate zone bees almost exclusively collect propolis
from the bud exudate of poplar trees. The main
components of propolis in these regions are the
typical “poplar bud” phenolics: flavonoid
aglycones, cinnamic acids and their esters,
known to be responsible for essential pharmaco-
logical activities of bee glue: antimicrobial, anti-
inflammatory, hepatoprotective, antioxidative,
immunomodulating, etc. Obviously, the quan-
tification of these substances is of crucial im-
portance for the use of propolis preparations in
medicine. To characterize the quality of poplar
propolis, we developed a simple TLC procedure
for proving identity of poplar origin, followed
by rapid spectrophotometric quantification of
the important compound groups (total flavones
and flavonols by the AICl; method, total
flavanones and dihydroflavonols by the 24 -
dinitrophenylhydrazine method, and total phe-
nolics by the Folin-Ciocalteu method) using ap-
propriate standards. Identity test is of crucial
importance, because for propolis of other plant
origin the analytical procedures described
would be irrelevant, due to unsuitable stand-
ards and calibration. Four samples (from Bul-
garia, Switzerland and [taly) have been
analyzed by the procedures described and the
results confirmed by HPLC analysis of the main
individual components. The results support the
“source plant” approach to propolis analysis
and demonstrate that the knowledge of propolis
plant sources is of decisive importance in up-to-
date propolis standardization and quality con-
trol.
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