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This study successfully screened a thermo-tolerant yeast strain (Saccharomyces
cerevisiae, Fermentis Lesaffre 42150) that exhibited high alcohol yield and
acceptable flavor for mead production. When inoculated with Chinese tallow (Sapium
sebiferum (L.) Roxb.) honey, the resulting mead achieved an alcohol content of
8.5% (alc./vol.). Co-fermentation with fruit by-products (lemon peel, pineapple
peel, and passion fruit respectively) resulted in alcohol contents ranging from
8.4-10.8% (alc./vol.). The mead and distilled spirit prepared 1in this study were
subjected to sensory evaluation across four attributes: color, aroma, flavor, and
overall acceptability. Results from 43 judges indicated that the Chinese tallow
Honey mead showed no significant difference from the commercial control (Lychee
honey mead) in terms of flavor (p = 0.274) and overall acceptability (p = 0.11).
In a separate evaluation of the distilled spirits by 38 judges, the lemon Chinese
tallow honey distilled spirit was found to be significantly superior to the
commercial control in terms of aroma (p = 0.027), with no significant differences
observed in the other attributes (p > 0.05). Furthermore, a gender-based analysis
of 19 female judges revealed that the lemon Chinese tallow honey distilled spirit
was significantly superior to the commercial control in both aroma(p = 0.009) and
overall acceptability (p = 0.009). Analyzing the descriptive sensory terms used
by the judges, both the mead and the distilled spirit samples were consistently
perceived to have characteristic honey notes, fruit aromas, and a mellow
mouthfeel. This demonstrates that the fermentation process developed in this
study 1s capable of keeping the flavor characteristics of both the honey and the
fruit by-products, and the results have the potential to enhance the processing
value of mead products.
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Figure 1. Trend of alcohol production by Chinese Tallow (Sapium sebiferum (L.)
Roxb. ) honey fermentation. (A) Alcohol production trend of Chinese Tallow Honey
fermentation broth inoculated with four different yeast strains. (B) Alcohol production
trend of Chinese Tallow Honey fermentation broth with added lemon peel (2.5 w/v%)
and inoculated with four different yeast strains. (C) Alcohol production trend of
Chinese Tallow Honey fermentation broth with added pineapple peel (20 w/v%) and
inoculated with four different yeast strains. (D) Alcohol production trend of Chinese
Tallow Honey fermentation broth with added passion fruit pulp (10 w/v%) and
inoculated with four different yeast strains. Strain A: Saccharomyces bayanus, Red
star premier cuveée. Strain B: Saccharomyces cerevisiae, Fermentis Lesaffre 42150.
Strain C: Saccharomyces cerevisiae, emulsifier ES91, Fermentis Lesaffre SafSprit
HG-1. Strain D: Saccharomyces bayanus Y497, Maurivin lager497.
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T SRR IIK R EIEY) 2 R A2 pH -
Table 1. pH of Chinese Tallow (Sapium sebiferum (L.) Roxb. ) honey fermentation
broth before and after adding fruit by-products.

v None Lemon peel Pineapple peel Passion fruit

Stea?t (2.5 wiv %) (20 w/v %) (20 w/v %)
raim Beginning After Beginning After Beginning After Beginning After
A 2.81 2.68 2.72 2.72 2.56 2.69 2.78 2.81
B 2.77 2.86 2.77 291 2.54 2.69 2.77 2.86
C 2.6 2.7 2.54 2.7 2.62 2.65 2.76 2.82
D 2.77 2.89 2.76 2.85 2.67 2.68 2.8 2.86

R ERE B E R R AIRT R

Table 2: Preliminary evaluation of yeast strains' influence on honey distilled spirits'

flavor profile.
Strains
Treatments
A B C D
None 11.0+£1.0a 12.3+2.1a 11.7£3.2a 11£2.0a

Lemon Peel 13.7+£5.5a 15.0+£2.0a 12.7£2.5a 13.7+1.5a

Pmlfgglple 11.5+4.0a 13.243.1a 12.242.6a 11.8+4.8a
Passion fruit 13.7+5.1a 12.3+£3.7a 13.84+3.1a 13.74£3.3a
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Figure 2. Consumer sensory evaluation of mead brewed with Chinese Tallow honey.
(A) Color evaluation of Chinese Tallow honey mead samples. (B) Aroma evaluation
of Chinese Tallow honey mead samples. (C) Flavor evaluation of Chinese Tallow
honey mead samples. (D) Overall acceptability scores of Chinese Tallow honey mead
samples. A total of 43 panelists participated in the evaluation. The box plots of the
sensory scores represent the upper and lower quartiles, with the line inside the box
representing the median. The scoring results were analyzed using the Kruskal-Wallis
test followed by the Mann-Whitney U test. No significant difference was observed
among the samples at a 5% significance level. Sample A: Chinese Tallow Honey
mead (Alc 8.5%); Sample B: Passion Fruit Chinese Tallow Honey mead (Alc 9.6%);
Sample C: Commercial control wine, Lychee Honey Wine (Alc 8%); Sample D:
Chinese Tallow Honey distilled spirit (Alc 38%).
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Figure 3. Consumer sensory evaluation of Chinese Tallow honey distilled spirit. (A)
Color evaluation of Chinese Tallow honey distilled spirit samples. (B) Aroma
evaluation of Chinese Tallow honey distilled spirit samples. (C) Flavor evaluation of
Chinese Tallow honey distilled spirit samples. (D) Overall acceptability scores of
Chinese Tallow honey distilled spirit samples. A total of 38 panelists participated in
the evaluation. The box plots of the sensory scores represent the upper and lower
quartiles, with the line inside the box representing the median. The scoring results
were analyzed using the Kruskal-Wallis test followed by the Mann-Whitney U test.

No significant difference was observed among the samples at a 5% significance level.
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Sample A: Lemon Chinese Tallow honey distilled spirit (Alc 38%). Sample B:
Passion Fruit Chinese Tallow honey distilled spirit (Alc 38%). Sample C: Pineapple

Chinese Tallow honey distilled spirit (Alc 38%). Sample D: Chinese Tallow lemon

reconstituted spirit (Alc 38%). Sample E: Commercial distilled spirit product (Alc

38%).

(A)

(B)

Score

p0.01%

Samples

Pe0.009

Score

Samples

Y~ AR EE A

JH(Alc 38%) + B & im

SRR (AlC 38%)

RN

'J'<DIII .

(Alc 38%) ° étriiéit%ﬂ

SRR

19 fir -

sl A AT © (A)ZCHEM S i S A 2 ) @§
SR (B)ét‘ﬁﬂ%'%mnﬁ SRR BN RACIZ - A Tﬁmn (ELESN S L 0P

DR S E R (Al 38%) 5 C Bran ¢ BALSAHE 53-?;
D SRS R (Al 38%) ¢ E. %ﬁ‘? IS it Ry 2% BB P P i

il 8 S E o REE T B N
ILEELSE B DL Kruskal-Wallis
TE > B [EAE 5 %FAEME/KAE T = A -

Figure 4. Sensory evaluation of Chinese Tallow honey distilled spirit by female

& EH#EFT Mann-Whitney U1 £

subjects. (A) Aroma evaluation of Chinese Tallow Honey distilled spirit by female

consumers. (B) Overall acceptability evaluation of Chinese Tallow Honey distilled

spirit by female consumers. A total of 19 female panelists participated in the

evaluation. The box plots of the sensory scores represent the upper and lower

quartiles, with the line inside the box representing the median. The scoring results
were analyzed using the Kruskal-Wallis test followed by the Mann-Whitney U test.

No significant difference was observed among the samples at a 5% significance level.
Sample A: Lemon Chinese Tallow Honey distilled spirit (Alc 38%). Sample B:
Passion Fruit Chinese Tallow Honey distilled spirit (Alc 38%). Sample C: Pineapple
Chinese Tallow Honey distilled spirit (Alc 38%). Sample D: Chinese Tallow Lemon
reconstituted spirit (Alc 38%). Sample E: Commercial control distilled spirit product

(Alc 38%).
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Figure 5. Flavor characteristics of mead brewed with Chinese Tallow honey.
Qualitative descriptions provided by panelists for the highest-scoring samples of
mead; the scores in the figure represent the frequency of appearance for each
descriptive term. (A) Color description of mead samples. (B) Aroma description of
mead samples. (C) Flavor description of mead samples. (D) Overall description of
mead samples. Sample A: Chinese Tallow honey mead (Alc 8.5%). Sample B: Passion
Fruit Chinese Tallow Honey mead (Alc 9.6%). Sample C: Commercial control wine,
Lychee Honey Wine (Alc 8%). Sample D: Chinese Tallow Honey distilled spirit (Alc
38%).
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Figure 6. Flavor characteristics of Chinese Tallow honey distilled spirit. Qualitative
descriptions provided by panelists for the highest-scoring samples of the distilled
spirit; the scores in the figure represent the frequency of appearance for each
descriptive term. (A) Color description of distilled spirit samples. (B) Aroma
description of distilled spirit samples. (C) Flavor description of distilled spirit
samples. (D) Overall description of distilled spirit samples.Sample A: Lemon Chinese
Tallow Honey distilled spirit (Alc 38%). Sample B: Passion Fruit Chinese Tallow
Honey distilled spirit (Alc 38%). Sample C: Pineapple Chinese Tallow Honey
distilled spirit (Alc 38%). Sample D: Chinese Tallow Lemon reconstituted spirit (Alc
38%). Sample E: Commercial control distilled spirit product (Alc 38%).
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