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Trans —isohumulone R=CH,CH(CH,), Cis —isohumulone R=CH,CH(CH;), Humulone R=CH,CH(CHs), Humulinone R=CH,CH(CHs),
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(Trans isomer only)

TH. HWRERE 1WA TOREFLGHERNMEON. VAT

Cohumulone 10.98%
N-++adhumulone 31.60%
Total a-acids 42.58%
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International Calibration Extract 4

Colupulone 13.02% I I
N-+adlupulone 13.52% Analytica ; o o
Total B-acids 26 54% condition Humulinones Iso-a-acids a-acids
DCHA-Humulinones, ICS-Hum1 Humulinones  65.6% Baseg 2;1 EBC 004 019 028
WINDFZFEEASBC (American Society of Brewing Chemists) % fzlZLabor -
Veritas®TY, ICS14ITIE b5 Y RIEDHEEENTVET, High speed 003 003 003
BEARICEEND BB(LTOY, LTOY, 7 RLTOV)E, aBED analysis
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System : Nexera XR _ NN — a2z > U — =
Column : Shim-pack™ GIST C8 (250 mm x 4.6 mm L.D., 5 pm) BLE [“7?" _%Eit*4wu%%ﬁﬂ%%5&‘g EIJMEEﬁ/££SCLT
_ N o LE 9, K6ITEBC 947#ML L frEEBOFERE. K7
Mobile Phase A : Acetonitrile/1% citric acid buffer(pH7.0)=30:70 EBC 047 B SEIRETFNENOTE AT L
Mobile Phase B : Methanol : IS S IRIE TR C A RIE
Flow Rate : 1.0 mL/min oo O M LERLET,
Time program : B Conc. 15%(0-5min)-80%(30-33 min)-
15%(35-45 min) B NIEAE
Column Temp.  : 35 C x5 AIERBIDOIELE
Injection Vol. 1 50 pL Country of
Detection : UV 270 nm Sample Beer type manufacyture
Vial : Shimadzu Vials, LC, 1.5 mL Clear Glass *2
*1P/N: 227-30173-09 , *2 P/N : 227-34001-01 Beer | Lager Japan
1% citric acid buffer(pH7.0):10.9 g citric acid monohydrate (analytical grade) is Beer Il Lager USA
dissolved in about 950 ml deionized water. The pH is adjusted to 7.0 with 45 %
KOH and deionized water added to make up to 1000 mL. The solution is filtered Beer Il Lager [taly
through a 0.45 pm filter.
Beer IV Ale Japan
Diluted solution of standard solution*3: Acetonitrile/1% citric acid P
buffer(pH7.0)=50:50(v/v) B v IPA |
cer (Indian Pale Ale) apan
£3 mESTRE
System : Nexera XR
Column : Shim-pack Velox C18 (50 mm x 3.0 mm I.D., 1.8 ym) * 250 mL BASZWE-H—

Mobile Phase A : 10 mmol/L (Sodium) phosphate buffer (pH2.6)+
0.2 mmol/L ETDA- 2 Na aq.

Mobile Phase B : Acetonitrile

Flow Rate : 0.8 mL/min

Time program : B Conc. 40%(0 min)-90%(2.1-3.5 min)-
-40%(3.51-5 min)

Column Temp. :40C

50 mLE =EE

[—— 10 pL 1-A95)-)L

—— BiKLRE-IL 10 mL—-
B m «—50mL to

|
l
e 10mL *45/)-)L :

Injection Vol. 1 5L s 15930 BERLE
Detection : UV 270 nm [N
Vial : Shimadzu Vials, LC, 1.5 mL Clear Glass *2 B 3000xg. 1553

*4 P/N : 227-32008-01 -
b=l

Mobile phase A: :Sodium dihydrogen phosphate dihydrate 5 mmol (0.78 g)
and Phosphoric acid (85%, 14.7 mol/L) 5 mmol (0.34 mL) and EDTA-2Na HPLCAGEA
0.074 g are dissolved in 1L deionized water.
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Diluted solution of standard solution*S: mobile phase A / mobile phase
B=50:50(v/v)

F=AggXx50x 100/ (Vs X Vigy X Mgig X Cirg /
100 mL BATRBARISZI (EH) 100)
[ 40 mL BSMEXY ) —LIER where:

(*9)=)L 1 LICHUTO.5mL 85%DAEEEZNN)
[ R & #930 mg

F = response factor (average of 4 injections) (area per mg)

A4 = total area of the peaks representing a particular type of iso-a -
acids in the standard

M4 = weight of international calibration standard in mg

Cyg = concentration of a particular type of iso- a -acids in the
international calibration standard in % (m/m)

— Vg = volume of stock standard solution in mL diluted at 50 mL
«BE» (working standard solution)

Viry = volume injected in mL

[ B - ERTESL, 4B L EERIITS

Cs=AsxDx 1000/ (V. .xF)

inj
where:
Cs = concentration of a particular type of iso- a-acids in the beer
expressed as mg/L
As = total area of the peaks representing a particular type of iso- a -acids
in the sample (average of 2 injections)
F =response factor in area per mg
D = dilution factor = 2 x 0.967 = 1.934 where 0.967 is due to the volume
change when mixing methanol and beer 1:1 by volume.
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& 8 UV-1900i I E R

BI{T : mg/L BT mg/L
Sample Humulinones lsai}(?s_ a-acids Sample Humulinones lsai}(?s_ a-acids Sample IBU
Beer | 10 230 07 Beer | 12 210 07 Beer | 163
Beer Il 04 80 00 Beer Il 06 7.0 0.1 Beer I 51
Beer IIl 15 194 1.1 Beer Ill 13 18.2 09 Beer Il 14.1
Beer IV 75 221 43 Beer IV 64 19.7 36 Beer IV 236
Beer V 17.1 40.1 186 Beer V 14.9 36.8 187 Beer V 50.5
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&9 ANEGERER (BEDAERATRE. n=50DF19)

BN %
Sample Humulinones Iso-a-acids a-acids
Beer | 108 105 103
Beer Il 15 15 m
Beer Il 112 109 95
Beer IV 105 103 94
Beer V 106 104 103

® 10 MMMEMOE— 2V EREODIENITERE  (BROMRAETRE. n=5)

BT %
Sample Humulinones Iso-a-acids a-acids
Beer | 1.69 1.60 2.12
Beer Il 1.07 148 145
Beer lll 2.60 1.54 327
Beer IV 1.60 1.83 163
Beer V 0.93 0.85 0.80
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Mesurement of Humulinones, iso— @ —acids and @ —acids in Beer

Aguisition start date 2020/11/06 23:00.25(+09.00)

Operstor System Administrator
Instrument LC408XR

Mesurement result of Humulinones, iso- -acids and & -acids (mg/L)
3 Sampie Name Humusinanes Iso- o —scids @ -acids

Beer 10 230 07
Beerd 04 80 00
Beerd 15 194 11
Beerd 75 221 43
Beerd 71 4l 86
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1) American Society of Brewing Chemists, ASBC Methods of

Analysis, Beer-23
2) European Brewery Convention, EBC ANALYTICA, 9.47
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