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Commonly used methods for determining bitterness/iso-a-concentration in beer: Table 1: SPEBU method breakdown and optimization evolution Table 2: SPEBU optimization OSU internal repeatability and reproducibility comparison
1. International bitter units (IBU), ASBC method .. Statistical Summary of Results®
.. s Round 1 Method Round 2 Method Optimization Repeatabilit Reproducibilit
« Extraction in isooctane _ _ _ Sample o fLabs orand P ¥ b ¥
IBU = Abs £ (Spring 2011) (Spring 2013) Current Iteration Pair Mean  Sr  cve 195 SR CVr Ros
: 275nm ° Solid Phase Packing IAA
2. Iso-Alpha-Acid (IAA, archived method) Material c-8 c-8 C-18 B1/B2 20 20.3 128 63  3.58 703 3467  19.69
 Extraction in isooctane = extraction in acid methanol = transfer in alkaline methanol Pre-condition Steps Al/A2 20 S s 2l G o2 aUA) S
[AA = (Abs,ss,,, X 96.15) + 0.4]*3 Pre-Wash A: 2mL MeOH 2mL MeOH 3mL MeOH ];311// o S a2 2
3. Iso- a-acid concentration via HPLC i Plrez/vafi}f B: . ‘im? M_i(lil_ig I;f 2 ‘im]f‘ M_i;l_ifc_l I;f . i m? M_’gfg IZ’S SPEBU Ring Study First Round (Spring 2011)?
. . . . . dimpie Loadin mkL or acidiiie eer mkL or acidliie eer mkL or acidiiie eer
* Solid phase extraction (SPE) = high performance liquid chromatography = compare S:mple Wasﬁ C/C, 16 8.69 052 603 147 159 1823 444
peak area to known standard 00 _— o oo A/A, 16 366 168 458  4.69 346 946  9.69
s R b S lng by Wl alglt s PG il ey, B/B; 16 57.1 1.52 267 4.26 5.38 9.43 15.06
. - .- . Wash B:/5mL 60/40 MeOH + 200 pl conc. 5mL 60/40 MeOH+ 4mL 60/40 MeOH+ 200 pl SPEBU Ring Study Second Round (Spring 2013)
Issues w1th.e.x15t1ng bltte-rness method(_)log_y.- _ H,PO, 200 pl conc. H,PO, conc. H,PO, A/A, 20 12.9 20 152 55 9.0 694  25.1
« IBU utilizes solvent (isooctane) that is difficult to dispose of Sample Elutel 3% 3ML MeOH + 100 ul conc. | 2x 4.5mL MeOH+100 ul [2x 4.5mL MeOH+100 pl conc. B/B, 20 334 33 99 93 112 336 314
e IBU result is noisy, particularly for dry-hopped beers ampre LA H.PO, conc. H,P0, H,PO, C/C 20 541 79 145 22,0 165 305 462
e [AA is complicated, time-consuming and tedious to perform Syringe filter 0.45um PVDF 0.45um PVDF 0.45um GHP (polyproplyene) SPEBU Optimization ];Attempt (Spring 2015)
e HPLC equipment is expensive Absorbance @ 275(IAA) |  Absorbance @ 275(IAA) A/A;  2(7°) 120 166 1607 627 2282 7.83
Measurement Absorbance @ 275nm 360(AA) 360(AA) Ty 7 63‘_7 1511(;1 7 3.4f6A 15'8_8 o W 722 13.46
Development of solid phase extraction bitterness unit (SPEBU) method: SPEBU = Abs@275nm* | SPEBU = Abs@275nm*65- o C“fatlonstwere made according to Methods of Analysis Statistical Analysis-
IAA Calculation| SPEBU = Abs@275nm * 75 119-Abs@360*228 4] 0. OL Operators

» Developed in 2011 by Wiestock etal.! to overcome issues with existing bitterness « Repeatability and reproducibility statistics from the ring study conducted at Oregon State
methodology and as an alternative to IBU and/or HPLC University in Spring 2015 (n=7) indicate that the optimization changes worked to reduce

o After two external ring studies (spring 2011 and spring 2013) reproducibility and variation and improve the SPEBU method

repeatability statistics were determined to be to high and the ASBC Technical Fi 2:a.S bitt diso- trati IBUb. S bitt d iso- . . -
committee recommended the method be optimized i caonfelzllf‘g" ;};iolrl s;r;e;)sE?BaS SO CONCENHAHONYS SESMR/EIERESS G BT POtentlal BenefltS & Recommendatlons

*Proposed method changes are indicated in Red Italics

Figure 1: Outline of SPEBU technique e The SPEBU method appears comparable to the BU and [AA methodology

_ : . a b. e No need for isooctane (more environmentally friendly and reduces hazardous waste)
Measurement: Ultraviolet-visible spectrophotometer 5 0.0 - RZ = 0.76 70.0 -
% I A BU vs Sensory R? = 0.84 A ' ) iy gggggﬂ Vs ISenzory ) A ' [ Ab]l]ty to be automated
& & vslso (ppm) MO _ § vs 1so (ppm A 5 Oy 60.0 . . .
Solid Phase Extraction e = £, | CPUveietem A IS IS iy N Ao 4 o Relatively inexpensive ~$3.25-4.30 per sample; compared to IBU ~$3.30 per sample
p— P — | & 5 gqg S 0 En Y ' R T (not including waste disposal and cost of instrumentation)
S ? 12 A A:égg‘ iiii & ° - %12 A g = ;‘ ........... ops o ° g e An external ring study (n =~ 20) is needed to verify the small scale OSU ring study
- ® - o 2P O e N " oo 9 ® 00 ¢ repeatability and reproducibility & to become an alternative ASBC MOA for beer bitterness
| Prism/Grating n — b — 2 = A .......... o o o) 20.0 E AA ..... o o 20.0
Entrance slit Exitslit _‘-E g 2 @ ........ Rz = 0.65 10.0 g : 6 ...... R2=0.62 10.0 Conta Ct Authors
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| | | h 0 20 [ CAUTRUNTON . R 100 d i 2 SO 2 e Scott Lafontaine Phone #: (541)-737-8026 E-mail: Scott.Lafontaine@oregonstate.edu
: ® A ® -
—! —Phd— R4 Measurement: Absorbance spectrum Thomas H. Shellhammer Phone #: (541)-737-9308 E-mail: Tom.Shellhammer@oregonstate.edu
4 | 45 = = Humulinones ~50 ppm = . n C
T SR ol ~50 g e 30 unique beers (ranging from 12 BU to 96 BU) were used to optimize the SPEBU method Oreaon State
ﬁ' I - - = ASBCICE Standard ~50 ppm [Humulone and Lupulone] . . . . . . B i s i
- 3 Sl | e s A (U e Figure 2b indicates that sensory bitterness and iso-a concentrations correlate moderately well Ref gon R FOWING SEIBNCe
= : A = 0
. : with IBU (R? = 0.84 and 0.65, respectively) cierences
nalyte nterferences 5} —5 ¥ = = = . . . . . .o . . .
Analyte @ Interf : ° Flgure 2c indicates that sensory bitterness and iso-a concentrations also correlate moderately 1. Wietstock, P. C. “SBU—A new and rapid method for determining bitterness in beer.” 2012 MBAA World Brewing Congress,
) well with the optimized SPEBU method (R? = 0.76 and 0.62, respectively) Analytical Session, Presentation 107.
e Taking the results in Figures 2b and 2c together, the SPEBU method is a comparable alternative 2 ﬁosp%ec deggg‘ﬁ'siﬁgThrg'gffhsgz ﬁgﬂﬁ;ﬁf‘;éﬂi%gii?{;'pﬁ(f{f,[&'{Q?Q'&”eﬁfo%“Efmhﬁiitﬁ”'éshi?f Is:églspzhgéaggd4mvms ey
the IBU method doi:10.1094/ASBCJ-2010-0825-01 |
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