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Research progress on beer volatile compounds
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ABSTRACT: In recent years, the beer industry is constantly developing, and quality requirements for beer flavor are
also improving. The fundamental indicator of a beer’s quality is its flavor, and a range of volatile and non-volatile
ingredients are predominantly responsible for the distinctive flavor of beer. The flavor of beer depends on the
presence of flavor-producing compounds, which greatly vary from the different raw materials, yeast, fermentation
technology, storage and other conditions. This review summarized the volatile profile of beer, and described the
sources of such flavors from 3 perspectives: The scent component, the bitter component, and the undesirable flavor.
Terpene compounds in hops, esters produced by yeast fermentation and the higher alcohols were potentially important

sources of beer aroma. The use of new technologies, such as wort, dry hopping, the addition of functional ingredients,
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and the creation of alcohol-free beer, had a synergistic effect on beer aroma. Beer’s distinctive bitterness was a result

of the the a-acid, f-acid and polyphenols in hops. The amount of hops, adding time, filtration and sterilization of beer

had certain effects on the bitterness of beer. The diacetyl, sulfur compounds and the aging taste produced during

storage deteriorate the beer flavor. This review is expected to promote the in-depth research on improving beer

production formula, enhancing beer flavor and processing and storage conditions improvement.

KEY WORDS: beer; quality; aroma; bitter taste; undesirable flavors
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Fig.1 Formation process of higher alcohols and esters
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Table 1 Aroma characteristics description of common aroma components in beer
R s F CAS AR FRAE EZ BT
A4 (myrcene) CioHys 123-35-3 iR [9,7,32-33]
o~ FHLI (a-caryophyllene) CisHay 6753-98-6 ARF R [9,7,32]
A1 1 % (B-caryophyllene) CisHys 87-44-5 AR, B8 Nk [9,17,32]
1 JE 4% (a-farnesene) CisHy  26560-14-5 Iz [9,17,32]
LR (farnesol) CisHysO  4602-84-0 A, Mgk [9,11,17,19,32-34]
7 M- % (geraniol) CioH,50 106-24-1 W, BA [9,11,17,19,32-34]
T citronellol) CioH200 106-22-9 BORACA, A [9,11,17,19,32-34]
P& 48 AU (nerolidol) CisHyO  7212-44-4 WA, WA [9,11,17,19,32-34]
J5 1% (linalool) CioH,;50 78-70-6 BTH, B2F, S REF [9,11,17,19,32-34]

5 1% (3-methyl-1-butanol) CsH,;,0 123-51-3 AR [9,11,17,33,35]

-4 2B (phenethyl alcohol) CsH,00 60-12-8 RL B B A IR [9,11,17,35]

ZTRFF M iR (geranyl acetate) C1,H0; 105-87-3 BTy, AR [17,32-33,35]

R 7 F W (citronelly lacetate) C1,Hx0, 150-84-5 R, BA [32-33,35]

F M- B i (methyl geranate) CiH;s0,  1189-09-9 &, 5 [17,21,33,35]
214 2.1 (ethyl acetate) C,H;0, 141-78-6 TR, PR [17,21,33,35]
TR £ (ethyl butyrate) CeH 1,0, 105-54-4 KRF, nE [17,21,33,35]
T R Z 15 (ethyl hexanoate) CsH,60, 123-66-0 EAE, KREEF [17,21,33,35]
B-K i (B-damascone) CisHisO  23726-93-4 IR | K [36-39]

1345 -3 (1-octen-3-one) CgHi, 0 4312-99-6 TR . B . AR [36-39]

2,3-77 [l (butane-2,3-dione) C4H0, 431-03-8 ek [35-39]

2,3-J% —_[ifl(2,3-pentanedione) CsH;0, 600-14-6 Whih A [38-39]

2 2-F—%t i (2-undecanone) C, Hx0 112-12-9 TSI FRR IR . 67 [17,37-39]

LW T #F i (acetosyringone) CioH05  2478-38-8 FRA . WEAK, #iE [36-39]

Fr i Z il (apocynin) CoH;005 498-02-2 AT | EBRA AR [37,39]
L Z Tk (butane-2,3-dione) C4H0, 431-03-8 A, PR [37,39]

B 431 (raspberry ketone) CioH,0,  5471-51-2 W [37,39]

2-T 4% (crotonaldehyde) C,HsO 123-73-9 WA AR [38-39]

2-CL 1T (frans-2-hexenal) CeHi O 6728-26-3 WRE . MPRK [38-39]

5 T (isobutyraldehyde) C,H;0 78-84-2 %Ezﬁzmg%jgiﬁ X [38-39]

2-H1 T ¥ (2-methylbutanal) CsH,00 96-17-3 FIAE ii%%; H;, ;;1:%% : [38-39]

4- LK IT B (4-hydroxybenzaldehyde)  C;HO,  123-08-0 AR i [38-39]

7 H1 8 (benzaldehyde) C;H0 100-52-7 A, Mk [38-39]

% iE T/ (butyraldehyde) CHO  123-72-8 FINE . GEGF [38-39]
1E S (octanal) CsH,60 124-13-0 BRiz f&%fiﬁﬁi};;% [38-39]

J% ¥ (valeraldehyde) CsHigO  110-62-3 R R PIRAR [38-39]

% % (phenylacetaldehyde) CsHO 122-78-1 WIEF& . BOLH [33,37,39]
T [ (syringaldehyde) CoHyO4  134-96-3 iﬁ%%a‘ *jf; R [36,37,39]

Fr W (vanillin) C;H;sO; 121-33-5 FRETUR. HE, FHTR. [36-39]
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Fig.2 Formation and transformation of diacetyl
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