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Abstract: Objective To study the solubilization and absorption-promoting effect of soluble dietary fiber of Hordeum vulgare var.

nudum (HV-SDF) on curcumin. Methods The dissolution rate of curcumin and HV-SDF-Cur was compared by ultraviolet
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spectrophotometry (UV). The content of curcumin and curcumin glucuronide (Cur-O-glu) in rat plasma of curcumin group and HV-
SDF-Cur group was determined by ultra high performance liquid chromatography tandem triple quadrupole mass spectrometer (UPLC-
ESI-MS/MS). Results Dissolution rate of curcumin in the HV-SDF-Cur group reached 62.96%, while the curcumin group was only
26.42%. The cumulative dissolution rate of curcumin was significantly increased in HV-SDF-Cur group. The content of curcumin and
Cur-O-glu in the plasma in the HV-SDF-Cur group was determined to be significantly higher than that of the curcumin group.
Conclusion The soluble dietary fiber from H. vulgare var. nudum (HV-SDF) can increase the solubility and bioavailability of
curcumin. This study can also provide new ideas for the clinical application of insoluble active ingredients of traditional Chinese
medicine.

Key words: curcumin; Hordeum vulgare L. var. nudum Hook. f.; soluble dietary fiber; formulation; solubilization; absorption-

promoting effect; solubility; bioavailability; UPLC-ESI-MS/MS
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Fig.1 Chemical structure of curcumin and Cur-0O-glu
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Fig.2 Curcumin cumulative dissolution curve
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Fig.3 Mass spectrum of curcumin and Cur-0-glu
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Table1 Optimized MRM parameters for curcumin, Cur-0-
glu, BCE, and loganin (IS)

BET  TET il fillft

R (m/z) (miz) MRV BER/V
LR 367.1 216.8 -20.00  —80.00
Cur-O-glu 543.0 216.8 -27.00 ~7.00
WEsPI(IS)  389.1 226.7 -15.00  —62.00
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O-glu trdEhgk. HEEG TR SN ZEHER
Y=0.0175X+0.0511, R*=0.9947; Cur-O-glu Y=
0.432 1 X+0.027 6, R*=0.993 2; 4R RHEH R
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Table 2 Intra-day precision and inter-day precision of curcumin and Cur-0O-glu
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LR 0.250 0.248 £0.006 4.7 -2.7 0.252+0.009 3.5 0.8
4.000 4.005+0.076 35 3.4 3.961+0.085 22 -1.0

8.000 8.018+0.069 2.1 0.4 8.033+0.119 1.5 0.4

Cur-O-glu 0.220 0.216+0.009 2.4 -1.7 0.224+0.008 35 1.8
3.440 3.452+0.057 52 12 3.322+0.088 2.7 3.4

10.750 10.693 +0.127 3.1 -1.1 10.51140.142 1.4 22
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Fig. 4 Representative MRM chromatograms of curcumin, Cur-O-glu, and loganin (IS)
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Cur MIZEE RSP 2 h J5 L RE SR 23 14 1
FHRFEME MRM it , %3 2 KRS
I 24 i AE — 2R 50 IS TR A P 25 8 2K DR 2R R
BRI S &,

H# 3 1945 B AT %1 HV-SDF-Cur ZH 1fl ¢ h 263

Z A Cur-O-glu B I 259 BERS T2 R 4.
25 B JrA, HV-SDF X &3 R A — RIS m/EH .
STEARRATINE AT, 3253 28 LI 5 DL
SN 4, LA RV A, HV-SDF-Cur 4%
B Cur-O-glu I KIMZGRE (Cra) IR T2
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Table 3 Plasma samples of curcumin and Cur-O-glu content determination

" LER HV-SDF-Cur
t
FEHE/(ugmL™) Cur-O-gly/(pg-mL™1) FEFE/(ngmL™) Cur-O-glu/(ug-mL™1)
0.5 0.103£0.002 2.575+£0.228 0.384£0.016 6.793+£0.191
1 0.148£0.004 3.745+0.051 0.388£0.010 8.411£0.418
2 0.162£0.009 3.288+0.094 0.449+0.011 7.63940.162
4 0.11240.010 2.546+£0.142 0.395+0.009 6.28940.322
6 0.08740.011 1.927£0.177 0.389+0.009 5.040£0.063
8 0.05740.003 1.337£0.083 0.381£0.012 4.3934+0.271
12 0.03340.003 0.875+0.052 0.365+0.021 3.715£0.014
24 0.028 £0.002 0.375£0.039 0.364+0.014 3.277£0.241
48 0.026£0.001 0.126£0.016 0.3514+0.013 0.746£0.039
450 % A B
ey I : HV-SDF-Cur 81
350 .
AN T: 6+
—
& i g
2 250 ER
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s 150" S ,le
L o® 3 \k\.ﬁ
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3 ° °
o 8 16 24 32 40 48 o 8 16 24 2 40 48
t/h t/h

El 5 HV-SDF-Cur fZ& % ig GEARMETRRERS (FRR) RERE-AIEHLZL (A) KM HEEFERER LAY

(Cur-O-glu) BIRERE-FTEHZ B)

Fig 5 Concentration-time curves of prototype components (A) and glucuronidation metabolites (B) in rat plasma after

intragastric administration of HV-SDF-Cur and curcumin respectively
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4 HV-SDF-Cur MEZEZ ig E AR ML HEFREZM Cur-
O-glu NAMFELSH

Table 4 Pharmacokinetic parameters of curcumin and Cur-
O-glu in rat plasma after intragastric administration of HV-

SDF-Cur and curcumin respectively

ES | HV-SDF-Cur 4

ZH E¥iv
EHE Cur-O-glu EHE Cur-O-glu
AUCo-; hpugL!' 205 3725 17.29  148.76
AUCo-~ hugL! 614 3945 18856 165.55

MRTo-+ h 16.63 10.94 23.89 16.46

MRTo-- h 14469 1399  490.74 2194
fn h 11154 1218 33948 1559
fmax h 200  1.00 2.00 1.00
Crmax  pgL! 0.16  3.74 0.45 7.64

AWETCAIUE . A SIS BT FE 75925 AT I g o Ho A

AKIEPEZE . AR R AR 2457 280 o3 (3R A il

B, DG S RS E AT FUAR A R R AN 4
RBAR AR ERARELEPZFR
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