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Comparison of Colorimetric Methods for the Determination of
Flavonoid in Propolis Extract Products
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Quantitative analysis of flavonoids in commercial propolis extract products were compared by three colorimetric
methods; aluminum chloride method, dinitrophenylhydrazine method and aluminum nitrate method. Aluminum
nitrate method in Korea Health Supplement Food Code was proved to be specific only for flavones and flavonols
same as aluminum chloride method, while dinitrophenylhydrazine method was specific for flavanones and
dihydroflavonols. Therefore, the sum of flavonoid contents determined by 2,4-Dinitrophenylhydrazine method
and aluminum nitrate method may represent the real content of total flavonoids. As for the 25 commercial
propolis extract products examined, the contents of flavonoid varied from 2.15% to 9.53% except for one

product.
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ZEAIFCE quercetin(Q0125, Sigma, USA)3  pinocem-
brine(P5239, Sigma, USA)E AH8-3F1 2™ quercetin 50 mge
80%(v/v) EH&-S o83t 100mLE §3igt & 10, 50, 100
pg/mL2 Zbzh gAste] olg dFNoz ARl HIAAS
Zdstint. B8 pinocembrine 50 mgS 80%(v/v) ¥HES-2- o]
43l 100 mLE L3 3 100, 200, 500 png/mLE z}z} 8|4
3t o] mEHOR AdS AAEHATH 10%(wiv) Bk

Folggde ZAAAZrF[AINO,), * 9H,0, 98.0%, Aldrich
Co] 176 g2 26‘1 ol FHTE E3lste] 100mLE A&
stod ARESIIAL 10%(wiv) B3FEFrE-8de AsudFng

(AICL,, 95%, Kanto Co., Japan) 10 g2 SF52 £33l 100
mL2 3sfe] A8-81

1%(wiv) 24-CHEZS D sle| =2}zl (CHN,0,, 97%, Aldrich,
3 24-DWY2 1 g2 24-DE 2mlL 96% FAFo=E =91 &
EEE 100mLE F-& sfo] ARSIt | M 2AFFN S
AH-E(CH,COOK, 99%, Sigma) 9.815 g2 F5lo] FHFR
Sated 100 mLE A3kt T 10%(whv) FAhedE
AR (KOH, 85%, Sigma) 10gS 5H5 30mLE =
F vehEE o]&ste] 100 mLE g3l ARSIt

2 rlo oo By 2 ﬁ

AESYe| =H|

Z2EZYAFEEAE 50-500mgS Il 80%(viv) e
= 7kstel BBlshaL, 1,500X gl 1087 f14d+22] (Union S5R,
Hanil, Korea) s}%it} A5e o ;q.o}—/ ARES 80A> o
BeR 39 & T A —Zr%‘%‘% 3s ES 25 mL
FE Somlz Jese] AdEdon st

Quercetin ¥ pinocembrine W3 A1gY ZH2b 0.5mLE
A& o] ilém EhE 1.5mL, 10%(wiv) ZAHTnE8d

0.lmL, 1M ZAELEN 0.1 mL, 75 28mLE 78k &
28] wuks fi F 408-7F A2oM ARE AFHC AR
4ede BFF=A (UV-uvikon, Bio-TEK Co., Switzerland) 10
mm Acelly S AHEEF] 415 mmollM 3 =5 &3t o
o SHTE dEPo R it FER 10%(wiv) AP
&9 thAl FF/FF 0.1mLE Vg Ao FH=E W 3=
5 olgale] e AFAd ot Efinizo|= ke
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o] %*Er@] aHES Sl A2ofA 3087 WAIEY O 3 o
AN-E 10mm Acelh)S AHFESt SHRTE UERAeE o

415 nmelly FE=E 45 ]g ] ERToRy Wre
71 22 F AsterlEd) EH*] 5T 0.1mLE 7Fet A
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Fig. 1. Major groups of flavonoids.
a; flavone, b; flavonol, ¢; flavanone, d; dihydroflavonol.
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Table 1. The optical density of standards determined by aluminum nitrate, aluminum chloride and 2,4-dinitrophenylhydrazine

colorimetric methods

Methods
Flavonoids (systematic name) Concentration (ppm) AI(NO,), AICI, 24D

0.D. at415 nm 0.D.at415nm O.D.at486 m

0.01 0.092+0.003" 0.037£0.001 0.000£0.000

Quercetin (3,3',4',5,7-Penta hyroxyflavone) 0.05 0.537+0.012 0.221 +0.002 0.000 £ 0.000
0.1 1.113+£0.004 0.451£0.011 0.000£0.000

0.1 0.000£0.000 0.000+0.000 0.022 £0.002

Pinocembrine (35,7-dyhydroxy flavanone) 0.2 0.000 = 0.000 0.000 £ 0.000 0.037 £0.007
0.5 0.000+0.000 0.00040.000 0.110+0.004

YAll results were presented as mean+ SD (n = 3).

Table 2. The flavonoid contents of 25 commercial products determined by aluminum nitrate, aluminum chloride and 2,4-

dinitrophenylhydrazine colorimetric methods

Flavonoid contents (%)"

Sample 1 7 ,
AINO,),” AICL” 2,4-D” Total”
1 1.14£0.03 1.12£0.05 1.11£0.01 2.25+0.08
2 2.08£0.02 1.89£0.04 3.44£0.08 5.52%0.10
3 2.38£0.06 2.28+0.09 3.291£0.03 5.67£0.09
4 1.19£0.01 1.20x0.19 1.15+£0.03 2.341+0.04
5 0.12 £0.01 0.11x0.17 <0 0.12£0.01
6 2274+0.03 2.07+0.03 3.88+0.16 6.15+0.19
7 1.29£0.01 1.04 £0.04 0.72+0.10 2.01x0.11
8 3.20£0.02 3.11x0.10 3.75£0.12 6.95+0.14
9 1.97£0.12 2.05£0.07 2.2340.01 420£0.13
10 1.17+0.10 1.16 £0.04 1.00£0.09 2.17£0.19
11 1.76 £0.65 1.75%£0.09 1.34£0.15 3.10£0.80
12 3.06£0.33 2.80%0.12 4.26+0.05 7.32+0.21
13 1.36£0.23 1.25£0.03 2.16£0.12 3.52£0.35
14 2.05+0.21 1.90 £0.04 1.94£0.05 3.9910.26
15 1.80£0.30 1.63+0.04 1.68 £0.05 3481035
16 2.84x0.21 249%0.18 3.07£0.02 591023
17 1.47£0.35 1.35£0.03 1.14£0.01 2.61£036
18 1.35+0.22 1.10+0.05 1.11+0.01 245x0.23
19 521£0.88 4.7810.18 4322041 953+£1.29
20 0.72%£0.21 0.64+0.06 3.31£0.02 4.03£0.23
21 1.17+0.06 1.21+0.06 0.99£0.05 2.16x£0.11
22 1.10£0.08 1.03£0.06 3.01£0.10 4.11£0.18
23 1.20x0.11 1.31£0.07 1.11+0.20 2.3110.31
24 1.321£0.08 1.26+0.05 1.23+0.11 2.554+0.19
25 1.31+0.14 1.2910.06 0.84+0.02 2.15%£0.16

DAII results were presented as mean+ SD (n=3).
JLevels calculted as quercetin equivalents.
ILevels calculted as pinocembrine equivalents.
YAINO,),+ 2,4-D.
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