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Xanthohumol >97.0%
(25) -Isoxanthohumol 99.77 %

DCHA-iso,ICS-14

Total Iso-a-acids 65.2 %
(trans isomer only)

International Calibration Extract 4

Cohumunone 10.98 %
N-+adhumulone 31.60 %
Total a-acids 42.58 %

Colupulone 13.02 %
N-+adlupulone 13.52 %
Total B-acids 26.54 %

ICS-Hum 1

DCHA-Humulinones,

Humulinones 65.6 %

- B Xanthohumol (RFfLRRTIEMINAH) « (25)-Isoxanthohumol
(MedChemexpress Co,, limited) “DCHA-Iso, ICS-14". “International Calibration
Extract 4" . “DCHA-Humulinones, ICS-Hum1” (ASBCE fzl&Labor Veritas)
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System

Column

Mobile Phase A™

Mobile Phase B
Flow Rate
Column Temp.
Injection Vol.

Detection

Vial

i-Series LC-2050C 3D

Shim-pack Velox™ Biphenyl (100 mm X 3.0
mm1.D., 2.7 ym)

10 mmol/L (Sodium) phosphate buffer
(pH2.6) +0.2 mmol/L EDTA+2Na aq.

Acetonitrile
0.7 mL/min
40 °C
20 pL

Xanthohumol: 370 nm
Isoxanthohumol: 280 nm

Iso-a-acids and Humulinones: 270 nm
a-acids and B-acids: 314 nm

SHIMADZU LabTotal™ for LC 1.5 mL, Glass™

*1 P/N: 227-32016-03

*2 Mobile phase A:Sodium dihydrogen phosphate dihydrate 5 mmol (1.56 g) and
Phosphoric acid (85%, 14.7 mol/L) 5 mmol (0.68 mL) and EDTA*2Na 148 mg are
dissolved in 2 L deionized water.

*3 P/N: 227-34001-01

x3 2 LTOUI A
Time (min) B.conc

00.00 29
17.00 31
17.25 50
29.00 58
29.01 95
32.00 95
32.01 29
35.00 29
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trans —isohumulone
trans —isocohumulone
trans —isoadhumulone

Xanthohumol

trans-iso- a -acids

R=CH,CH(CHs),
R=CH(CH),
R=CH(CH)CH,CH,

Isoxanthohumol

cisiso-a-acids
cis—isohumulone R=CH,CH(CH,),
R=CH(CH;),
R=CH(CH,)CH,CH;

cis—isocohumulone
cis—isoadhumulone

Humulinones
Humulinone
Cohumulinone
Adhumulinone

R=CH,CH(CH),
R=CH(CH;),
R=CH(CH,)CH,CH,

a-acids B-acids
Humulone R=CH,CH(CHs), Lupulone R=CH,CH(CH3),
Cohumulone  R=CH(CH), Colupulone  R=CH(CH,),
Adhumulone  R=CH(CH,)CH,CH;, Adlupulone  R=CH(CH3)CH,CH;
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Compound Conc. Range(mg/L) r?
Xanthohumol 0.016~1.000 0.9999
Isoxanthohumol 0.250~10.000 0.9998
Humloinones 0.250~10.000 1.0000
Iso-a-acids 0.500~20.000 0.9998
a-acids 0.500~20.000 0.9995
B-acids 0.039~1.250 0.9991




KETEHER BA{7 : mg/L

Sample Xanthohumol | Isoxanthohumol | Humulinones Iso-a-acids a-acids [B-acids
Beer1 1.77 1.07 14.61 29.02 25.16 237
Beer2 0.36 0.71 2.18 430 3.04 0.29
Beer3 0.01* 1.26 0.84 34.72 1.34 N.D.

*  REBAROINEE
= 7 AVINENERERAG R

& 6 BIRMARMER (%RSD. n=6) (Beerl . n=3MDTF#) B 0
Beer 1 Beer 2 Beer 3 Recovery rate

Xanthohumol 3.31 1.33 1.73 Xanthohumol 96
Isoxanthohumol 2.90 0.38 1.35 Isoxanthohumol 98
Humlinones 2.72 0.84 2.18 Humlinones 92
Iso-g-acids 2.71 0.76 1.37 Iso-g-acids m
a-acids 3.40 0.62 2.1 a-acids 97
B-acids 3.28 0.67 - B-acids 103
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1) European Brewery Convention, EBC ANALYTICA, 7.15

2)  European Brewery Convention, EBC ANALYTICA, 9.47

3)  European Brewery Convention, EBC ANALYTICA, 9.50

4)  Vazquez Loureiro P et al. “Determination of
Xanthohumolin Hops, Food Supplements and Beers
by HPLC", foods. 2019

5)  Dieudonné Nimubona et al. “An approximate shelf life
prediction of elaborated lager beer in terms of
degradation of its iso-a-acids”. Journal of Food
Engineering, 138-143, Nov 2012
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