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Impact of Various Oak Chips on the Flavor Profile of Strong Ales
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Abstract: This study aimed to analyze the effects of 10 types of oak chips on the aroma characteristics of strong ale using
two descriptive sensory analysis methods, Polarized Projective Mapping (PPM) and Pivot Profile (PP). The results showed
that contact with oak chips significantly could enhance the aroma complexity of strong ale and impart typical flavors such
as caramel and smoky. Both the type of oak chips and contact time could influence the aroma characteristics of the product.
Specifically, sweet oak chips and dark chocolate oak chips mainly enhanced the smoky and caramel attributes, while con-
tact with black spice oak chips and caramel oak chips further accentuated the fruity and whiskey-like notes. The flavor dif-
ferences were more significant after 4 weeks of contact compared to 2 weeks. Samples in contact with black spice, dark
chocolate, and special fruit oak chips developed a new "toasted bread" characteristic. This study provides a scientific basis
and data support for the flavor regulation and quality improvement of strong ale.
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Table 1 Information of oak chip samples
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Table 2 Experimental design details of aged beer samples
in each PPM experiment

BE PPMI PPM2 PPM3 PPM4
HXL N R

XL \/ *
HQ v \
TFT \/ *

T v N
NY \ \/
TR1 \ \
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Table 3 Definition and frequency of sensory descriptors used in evaluation
) . PPM Sl AR 1A (%) PPSLIS AR TR IAAT (%)
ki X - - - -
2 P4 A FATR2 A FATR4JE
Ly T AR, TR AR 34 32 iy} 48
“H PR AR, WA & BE . RS 15 19 34 34
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I SHrEE . FIECR M E S 7 6 15 14
£l KA AR AL I &S 29 35 51 55
AL SHAEE T AR, R BRI RS 9 7 26 36
paATag) B RGN T RN —FES 0 0 0 18
E S FWMEITES 23 26 45 64
i s P[5 8, B4 N &, Bl A sk 19 16 21 44
B BRFEE Ak, WA F A B 20 21 28 33
JHEE AMARGE SRR B R IR, 26 22 39 39
a Observations (axes F1 and F2: 37.22%) a 3 Observations (axes F1 and F2: 45.43%)
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-4 -3 -2 -1 0 1 2 3 4 5 -5 -4-3-2-101 2 3 4 5 6
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b 1.00 - Variables (axes F1 and F2: 37.22%) b 1.00 ¢ Variables (axes F1 and F2: 45.43%)
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Fig.1 Representation of the samples aged for 2 weeks (a)
and the terms used to describe the samples in the first
two dimensions of MFA of data from PPM (b)
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Fig.2 Representation of the samples aged for 4 weeks (a)

and the terms used to describe the samples in the first two
dimensions of MFA of data from PPM (b)
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ST, GEIRTEULIE] 3. S5 HR, MRER 2 JEFN 4 JE Y
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£ RS FAURE e | AR A A
R, NY FRER 2 JEF 4 BRI mTESE 508,
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a Observations (axes F1 and F2: 37.33%)
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6 4 2 0 2 4 6
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b 100 ¢ Variables (axes F1 and F2: 37.33%)
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Fig.3 Representation of the samples aged for 2 weeks and 4

weeks (a) and the terms used to describe the samples in the
first two dimensions of MFA of data from PPM (b)
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Fig.4 Frequency distribution map of aroma attributes in the PP
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experiment for the sample aged for 2 weeks
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Fig.5 Frequency distribution map of aroma attributes in the PP
experiment for the sample aged for 4 weeks
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BB TT 228 80.77%, Hovh F1 STHkZE R 66.17%,
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ZHAHFH PP 7 5 T AAR G- 4l DX 53 AN W) JXURSS PR AE il o
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