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Determination of twelve flavonoids’ oil-water partition coefficients
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REN Xiao-liang™, QI Ai-di

ABSTRACT : AIM To determine the oil-water partition coefficients of twelve flavonoids. METHODS The oil-
water partition coefficients determined by classical shake-flask and HPLC methods were then compared. RE-
SULTS The Log P values of chrysin, apigenin, luteolin, kaempferol, morin hydrate, myricetin, hesperetin, nar-
ingenin, taxifolin, dihydromyricetin, formononetin and daidzein were 4.38, 2.69, 2.89, 4.87, 4.62, 4.23,
2.44,3.77,1.76, 1.36, 4. 15 and 3. 88, respectively. CONCLUSION  With good transmembrane capacities,
taxifolin and dihydromyricetin can be well absorbed in vivo. And apigenin, luteolin and hesperetin show good li-

pophilic properties. The oil-water partition coefficients of flavonoids depend greatly on their structures.
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Fig. 1 Structures of flavonoids
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Tab.1 Isocratic elution programs

k&Y W% FEK/am| AW WE/%  FEEK/nm
EL7ES 70 265 || 70 338
KB 70 350 ||l 70 366
E-Jak 3 70 370 ||kt 70 370
¥ fe % 70 287 ||z 70 290
TEHERA 2 40 290 || A 40 290
DI 70 302 |[KOEE 70 300

2.2 ZMAEXZER REERBGEEL A Y
BT 10 mL AR, i DMSO Bhi, W EERG
BOFE R 220, 85, HS& X &, W
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Tab.2 Linear relationships of flavonoids

waw P , AL/
Wi (ugemL ™)
[BL7ES H Y=103696X-12112 0.9998 0.6750~10.8000
L Y=82192X+1024.9 0.9974 0.0053~0.3375
FrRE H Y=56938X +330. 04 0.9995 0.628 1 ~10.050 0
1 Y =56 367X +489. 13 0.9998 0.0196~0.3141
KREHE —  Y=471715X-4576.2 0.9997 0.1773~11.3500
25 H Y=389057X-94119 0.999 8 7.0250~112.400 0
L Y=24412X-683.83 0.9963 0.0439~0.702 5
%@,% H Y=67974X-196 671 0.9997 3.2563~104.2
L Y=31949X-2270.4 0.9965 0.0509~1.628 1
/L5 H Y=57325X-429 452 0.997 1 6.4125~102.600 0
L Y=17812X-6902.8 0.9984 0.2004 ~3.206 3
B % H Y=67333X-70287 0.999 6 3.484 4 ~55.750 0
L Y=56222X+1560.9 0.9999 0.0272~0.8711
il e H Y=66226X-312525 0.9995 6.8375~109.400 0
L Y=24826X-791.5 0.9992 0.0534~0.8547
RN E — Y =61783X+59 621 0.9999 16.031 3 ~513.00

AR — Y=67164X-201296 0.9991 3.3469 ~107.10

FlEfE R H Y=109557X-28578  0.9999 1.548 4 ~49.55
L Y=103617X+1053.6 0.9990 0.0060 ~0.096 8
KEHER H Y=50671X-66 490 0.9993 1.4063~22.5
L Y=20675X-629.57 0.9996 0.043 9 ~1.406 3

e HAORERREE, LRIk
R3 BEEMEBERRSER

Tab.3 Results of precision and accuracy tests

o fﬁi H PR % RSD H 4% %)% RSD T /%
e (n=6)/% (n=18)/%
HHE H 0.39 0.85 102. 59
L 0.91 1.02 105. 44
S H 0. 40 1.04 98.78
L 0.48 1.21 101. 34
PN — 0.51 111 103. 58
1A H 0.37 0.79 95. 60
L 0.39 0.95 95.45
EO%E H 0.24 1.09 101. 16
L 0.35 1.37 104. 88
g E H 0.24 0.82 104. 46
L 0.33 1.31 103. 68
W H 0. 47 0.97 97.02
L 0.55 1.22 99.53
Tl 2 % H 0.62 1.00 101. 47
L 0.83 1.34 101. 93
P — 0.22 0.67 100. 69
AR — 0.15 0.24 96.22
AR H 0.05 0.75 99.38
L 0.32 1.65 103.77
KREWE H 0.17 0.23 97.74
L 0.55 0.63 99.33

Ve H R R, LR IRk
2.5 mAKSBEAZKGMNE RHLMILHE, ¥
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SRIEEREAUKIR S, BAIRGERE 24 h, 15
BRI AW, AT RS, Bk
5 min &M, BL1 mL, 15000 r/min B >S5 min, I
TH W R B AR E N 2R LA, 0. 45 pum GFLUE
Bk, SRUERIERE AT, ORI AR, SRR
LA C o ME RIS mL, 5T HIEH
BT, INATEF R AR 3 mL, B E K
A 25 ClaiR/KIEIRG o HREE 48 h, (AR AR
FEOTA, #E, WCFZKW 1 mL, 15 000 r/min
B0 S min, B EIEW, 0.45 pum GALUEIE U8,
ES )13l BT = 2 N TRR T AT A /< A (e | | ES g N
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Tab.4 Oil-water partition coefficients of flavonoids

H EY P Log P
B SL7E 23 829. 10 4.38
FERE 493.58 2.69

VNI 776.92 2.89

T A 1251 74 791. 00 4.87
FMHE 42 155. 60 4.62

L 7LCES 16 830. 90 4.23

AR e % 278. 50 2.44
Tl 2 % 5 868. 20 3.77

A R R TETEM 56.90 1.76
—AE 23.04 1.36

b lES FITARAER 14 130. 10 4.15
KEHER 7 529. 60 3.88

3 Zit5itie
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