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Abstract: In order to develop a litchi craft beer, the effects of original gravity, level of litchi pulp addition and hop addition on the
fermentation characteristics and sensory score of litchi beer were investigated. The brewing conditions were optimized using response surface
methodology (RSM) with a Box-Behnken design. The results showed that the degree of fermentation, alcohol content, form-stability, bitterness
of litchi beer were significantly affected by original gravity and level of litchi pulp addition (p<0.05); the form-stability and bitterness of litchi
beer were significantly affected by level of hop addition (p<0.05). The optimum fermentation conditions to obtain desirable sensory score
>78.00 were found at the original gravity of 9~11 °P, litchi pulp addition of 11~15% (V/¥), hop addition of 0.39~0.44 g/L. The average sensory
score (78.10) from the verification experiments at original gravity of 10 °P, litchi juice addition of 15% ¥/V, and hop addition of 0.40 g/L were in
good agreement with the predicted value. The results suggested that adding litchi to traditional brewing process could increase style of beers and
improve the sensory characteristics of beers.
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Table 2 Sensory scoring criteria of the litchi craft beer
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SMR(15 2 EREFERRFE, BAFRAE, AmIEEY 5~10
ERFEIERAZFE, LK, HRE, ARRGEEY <5

IR AEAR 15~20

IR0 ) B R A 10~15
e, TR <10

HARGEFAA, BRE, RE, HHE, ARE 20~25

FA25 ) HEANZGEFAA, B, RE, BHE, LAE 15~20
RFEA, BiE, RE, BHETNR, AAF <15
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BAREE, TR, AHRAKKIKE, AA% <20

*® 3 RRITREX MBI BRISE

Table 3 The effect of original extract level on fermentation characteristics of litchi craft beer

RETIRES P  KEEE/%  B¥EP B % (V) PR REAN EHE/BU BB
8 79.1140.01°  0.25+0.04° 4.29+0.07* 95.00+3.00°  5.58+0.08" 72.00
10 78.10+0.07°  0.50:£0.00° 5.3840.06° 184.50:2.50°  8.21+0.03 75.40
12 76.18£0.62°  0.91+0.07° 6.17+0.05° 211.5042.50°  9.05+0.20° 60.10
14 74.93+0.76°  1.22+0.14° 6.88+0.09¢ 230.00+£2.00°  10.28+0.83¢ 62.00
16 73.36+0.66°  1.68+0.06° 8.25+0.20° 248.00+3.00°  10.28+0.32¢ 63.80

E: RIS RFRRFEATEFEE (p<0.05).
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Table 4 The effect of litchi juice addition level on fermentation characteristics of litchi craft beer

BHRRBE S (V) KBEE %  FEAEP BHE % (V) AFFESs FE/NBU  BENHK
5 71.630.23%  1.38+0.02° 4.88+0.03° 580.00+10.00° 11.05£0.20°  67.10
10 73.33+0.83°  1.14+0.02° 5.10+0.01° 454.00424.00°  10.68+0.13°  70.90
15 74.43+0.04°  1.04+0.02° 5.30+0.06° 219.00+6.00°  9.88+0.03° 76.40
20 77.51£0.23*  0.60+0.02¢ 5.43+0.05¢ 184.00£5.60°  8.95+0.10° 75.00
25 78.06£0.26°  0.58+0.02¢ 5.68+0.09° 90.50+1.50°  8.30+0.15° 73.30

Z: RIS RAFARFEATEREE (p<0.05).

®5 BELRMEXN B LB RISNE

Table 5 The effect of hop addition level on fermentation characteristics of litchi craft beer

SRR E(gL) R/ % FAE/P EAREES % (VIV) AFFMs FE/NBU  BEaHK
0.1 78.13£0.05*  0.51+0.04° 5.50+0.09° <50.00° 4.08+0.58° 53.20
0.2 78.10+0.12°  0.49+0.01° 5.4240.02° 61.00+7.00° 6.53+0.22¢ 61.00
03 78.33+0.12°  0.47+0.02° 5.4620.13° 149.00+4.00°  7.80:£0.30° 62.30
0.4 78.19+0.07°  0.50+0.02° 5.57+0.12° 184.00+14.00°  8.85+0.30° 7420
0.5 78.23+0.07°  0.48+0.01° 5.54+0.10° 226.50+8.50°  10.55+0.45° 62.00

E: RIS RAFRRFRHEATEREE (p<0.05).
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Table 6 The design and result of response surface experiment

RIET  RETREAP BEERFMWE BY% (VW)

S A E ClgL)

BT Y

1 10 15 04 78.40
2 8 15 0.5 70.10
3 10 15 04 78.50
4 10 20 0.5 62.00
5 12 15 03 67.00
6 12 10 04 75.00
7 10 15 0.4 79.00
8 8 20 0.4 72.00
9 10 15 0.4 76.40
10 10 10 0.5 72.00
11 10 20 0.3 62.3.0
12 8 15 0.3 59.10
13 12 20 04 60.10
14 10 15 0.4 78.50
15 12 15 0.5 58.90
16 10 10 0.3 62.10
17 8 10 04 72.00
% 7 Box—Behnken iXIG4E RIERIFE DA
Table 7 Variance analysis of response surface method
I ERR 7 Fa B W HF F1a P B
AR 889.32 9 98.81 40.99 0.0001 ok
A 18.60 1 18.60 7.72 0.0274 *
B 76.26 1 76.26 31.64 0.0008 ok
C 19.53 1 19.53 8.10 0.0248 *
AB 55.50 1 55.50 23.02 0.0020 HE
AC 91.20 1 91.20 37.83 0.0005 ok
BC 26.01 1 26.01 10.79 0.0134 *
A’ 89.29 1 89.29 37.04 0.0005 koK
B? 60.16 1 60.16 24.96 0.0016 *ok
c 402.73 1 402.73 167.06 <0.0001 ok
KE 16.87 7 2.41
% IR 12.78 3 4.26 4.17 0.1009
Wik £ 4.09 4 1.02
& HE 906.20 16

E: R ZRMEFE, p<0.01
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BC-4.614°-3.788°-9.78C7.
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Fig.1 Response surface plots showing the effect of original
gravity, the addition of hop amount and litchi amount on the
Sensory scores
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Table 8 The physicochemical and microbial parameters of
finished litchi craft beer
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