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Improvement of the Congo Red Method, a Rapid P -glucan Quantification Method
for the Breeding of High Quality Malting Barley

Naoyuki ISHIKAWA, Masaru OHTSUKA, Masaharu Kobama and Noriko KAsHIMA

Summary: Barley (1-3, 1-4) - 2 -D—glucan ( 2 —glucan) ,a major component of endosperm cell walls, degrades
during the malting process, yet small amounts of /3 -glucan remain in malt and wort. Because high-
molecular weight wort 3 -glucan has been implicated as a cause of slow wort separation and formation
of haze in beer, barley cultivars with low wort 3 -glucan are desirable. Determination of wort [ -glucan
can be done by the enzymatic method or the fluorimetric method. The former method is so laborious that
only a limited number of lines can be analyzed. The latter requires expensive special instrumentation. In
this study, we developed a simple, low—cost and semi-automated method for determination of 3 -glucan
by using Congo Red, a dye which reacts only with high-molecular weight 2 -glucan. The improved
Congo Red procedure is as follows. Place 0.7mL of wort into a test tube with 1.3mL of water by an
auto-sampler, add 1.4mL of Congo Red solution (140ppm Congo Red/0.66M Tris buffer, pH=8.0), and
measure the absorbance at 545nm by a spectrophotometer. Barley [ -glucan can be also determined by
this method after extracting /3 —glucan from barley flour by hot water for one hour. However, barley /-
glucan is not closely related to wort /3 -glucan, so determining barley /3 -glucan for all samples is not
necessary. By incorporating this measurement of wort f -glucan into routine malt analysis, we are now
able to measure wort /3 -glucan of all samples that are analyzed routinely in our breeding program, and
select low /3 -glucan lines efficiently.

Key words: malting barley, breeding, malt quality, brewing quality, 3 —glucan, rapid analytical method,
Congo Red method.
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　　　　　高品質ビール大麦育成のための

β一グルカン簡易測定法（Congo　Red法）の改良

石川直幸1）・大塚勝・小玉雅晴・加島典子

摘要：ビール大麦の胚乳細胞壁の主成分であるβ一グルカンは大部分が製麦中に分解するが，未分解の

まま麦汁に残った高分子β一グルカンは麦汁ろ過の渋滞やビールの混濁の原因となるので，麦汁β一グル

カンの少ない品種の育成が求められている．β一グルカンの定量は，酵素法と蛍光色素法が公定法となっ

ているが，前者は手間がかかり後者は高価な専用分析装置を必要とする．そこで安価な汎用分析装置を

用いて簡易に麦汁β一グルカンを測定できるようCongo　Red法を改良し，低β一グルカン系統の選抜に利

用できるようにした．Congo　Redは高分子のβ一グルカンとしか反応しない点が公定法と大きく異なる．

その操作手順は次のとおりである．オートサンプラーを用いて0．7mLの麦汁をL3mLの水とともに試験

管に入れ，CongoRed溶液（140ppmCongoRed／0．66M　Trisバッファ，pH＝8．0）L4mLを加え，3時

間以上経ってから545nmの吸光度を測定する．原麦のβ一グルカンも，90℃の水で1時間抽出した後，改

良Congo　Red法を用いれば簡易に測定できる．しかし原麦β一グルカンの麦汁β一グルカンに対する寄与

率は低いので，原麦β一グルカンは測定しなくてもよい．改良されたCongoRed法により栃木分場で麦

芽分析を行っている全系統の麦汁β一グルカンを簡易に測定できるようになり，低β一グルカン系統め選

抜が効率化した．

キーワード　　ビール大麦，育種，麦芽品質，醸造適性，β一グルカン，簡易分析法，Congo　Red法

Improvement　of　the　Congo　Red　Method，a　Rapidβ一gIucan　Quan蛎fication　Method

　　　　　　　　for　the　Breeding　of　High　Quality　Malting　Barley

Naoyuki　IsHIKAwA，Masaru　OHTsuKA，Masaharu　KoDAMA　and　Noriko　KAsHIMA

Summary：B＆rley（1−3，1−4）一β一D−glucan（β一glucan），a　major　component　of　endospe�ocell　walls，degrades

during　the　malting　Process，yet　smaH　amounts　ofβ一glucan　remain　in　malt　and　wort・Because　high−

molecular　weight　wortβ一glucan　has　been　implicated　as　a　cause　of　slow　wort　separation　and　formation

of　haze　in　beer，barley　cultivars　with　low　w硫，9−glucan　are　desirable．Detemination　of　wo質／9−glucan

can　be　done　by　the　enzymatic　method　or　the　fluorimetric　method．The　fom随er　method　is　so　laborious　that

only　a　hmited　number　of　lines　can　be　analyzed．The　latter　requires　expensive　special　instrumentation．ln

this　study，we　developed　a　simple，10w−cost　and　semi−automated　method　for　determination　ofβ一glucan

by　using　Congo　Red，a　dye　which　reacts　only　with　high−molecular　weightβ一glucan。The　improved

Congo　Red　procedure　is　as　follows・Place　O．7mL　of　wort　into　a　test　tube　with1．3mL　of　water　by　an

auto−sampler，add　l．4mL　of　Congo　Red　solution（140ppm　Congo　Red／0。66M　Tris　buffer，pH＝8。0），and

measure　the　absorbance　at545nm　by　a　spectrophotometer。Barley　β一glucan　can　be　also　determined　by

this　method　after　extractingβ一glucan　from　barley　flour　by　hot　water　for　one　hour。However，barleyβ一

glucan　is　not　closely　related　to　wortβ一glucan，so　determining　barley　β一glucan　for　all　s＆mples　is　not

necessary．By　incorporating　this　measurement　of　wortβ一glucan　into　routine　malt　analysis，we　are　now

able　to　measure　wortβ一glucan　of　all　samples　that　are　analyzed　routinely　in　our　breeding　program，and

selec日ow　β一glucan　hnes　efficiently・

Key　words：malting　barley，breeding，malt　quality，brewing　quality，β一glucan，rapid　analytical　method，

Congo　Red　method。

1）現農林水産省中国農業試験場作物開発部
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