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Ganoderma lucidum enzymolysis solution and black tea extract as the
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Abstract: A compound tea beverage was develop:
basic raw material and adding proper.auxiliary material. extract of Ganoderma lucidum was obtained by enzymolysis, and the black tea
extract was obtained by extraction. Then, the optimum formula was obtained by single factor test and orthogonal test according to sensory
evaluation standard and fuzzy mathematics evaluation method. The results showed the best formula was as follows: Ganoderma lucidum
extract/black tea extract/water 42.5/22.5/35, f-cyclodextrin 3%, sugar 1.4%, maltodextrin 1.4%, sodium alginate 0.04%, D-sodium ascorbate

0.024% and CMC:Na 0.18%.

ese conditions, the sensory evaluation score of Ganoderma lucidum and black tea compound tea was the

highest and s life could reach 1 . 24 kinds of volatile components were identified and confirmed by gas chromatography-mass

spectrome ). The relative contents more than 2% among them were 2-ethylhexan-1-ol (78.27%), isoamyl alcohol (9.30%), isoamyl

acetate @3%) undecane (2.82%). The aroma components of Ganoderma lucidum and black tea were retained in this beverage.
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Table 1 Factors and levels of orthogonal test for Ganoderma lucidum tea

HE
GAE%  EFWAE%  EEEANY%  BIRRMHEY%  D-FIIRmE4%  CMC-Na/%
A B C E F G
1 47.5:20:32.5 12 12 0.04 33 0.024 0.14
2 42.5:22.5:35 14 14 0.08 37 0.028 0.18
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Table 2 Sensory evaluation of Ganoderma lucidum tea
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Table 3 Sensory evaluation scores of Ganoderma lucidum tea

FEr e R i
aF  £A dh 9K

45:25:30 25 12.5 36 12 85.5+0.76

40:20:40 26 11 35 13.5  84.5+1.00

35:35:30 25 12 34 10.5  81.5+0.92

35:40:25 25 10 36 10.3  81.7+0.85

40:40:20 24.5 8 32 12 76.5+1.08
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Fig.4 Effects of D-isoascorbic acid sodium on the sensory
evaluation scores of Ganoderma lucidum tea
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Table 4 Optimization of orthogonal test scheme and results of Ganoderma lucidum tea

5|5 1 2 3 4 5 6 7 8 L
- RES
B& A B C D F gl

1 1 1 1 1 1 1 1 1 70.1

2 1 1 1 2 2 2 2 2 67.1

3 2 2 1 72.2

4 1 1 2 65.8

5 1 2 2 66.1

6 2 1 1 72.4

7 2 1 1 83.4

8 1 2 2 74.6

9 2 2 1 69.3

1 1 2 78.7

1 1 2 77.0

2 1 2 74.6

2 2 1 82.9

1 1 2 74.7

15 1 2 1 87.1

16 2 2 2 2 2 2 2 1 76.9
K1 571.7 574.8 5813 608.1 612.6 594.1 596.6 614.3
K2 621.2 618.1 611.6 584.8 580.3 598.8 596.2 578.6
k1 71.5 71.9 72.7 76.0 76.6 74.3 74.6 76.8
k2 717 77.3 76.5 73.1 72.5 74.9 74.5 72.3
R 49.5 433 30.3 233 323 43 0.4 35.7
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Table S Variance analysis of orthogonal test results

ERER SS df MS F Foos (2, 16)  Fog (2, 16)
R LRk 153.14065 1 76.570325 1.012405136
aEeE 117.180653 1 58.5903265 0.774675405
B-FRAeE 65.20565 1 32.602825 0.431071273
P i 57.38065 1 28.690325 0.379340592
PR 33.93065 1 16.965325 0.224313821 3.63 6.23
D-F iR B 4h A 1.38065 1 0.690325 0.009127408 | 4
CMC-Na 4% 0.01565 1 0.007825 0.000103461
#E 40.608547 8 20.3042735
ERHA 444.035203 16
* 6 REAFEAFIRIRETS
Table 6 Sensory evaluation scores of Ganoderma lucidum t
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9 0 6 4 "3 1 7 2 0 8 2
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11 5 2 3 6 o 2 2 5 2 3 4 5 1
12 4 3 3 4 2 4 4 5 1 3 5 2
13 7 2 1 6 4 0 6 2 2 5 5 0
14 45 “3 3 4 3 3 4 5 1 3 6 1
15 8 0 9 1 0 7 2 1 9 0
1/\ 5 2 3 6 2 2 4 3 3 4 5 1
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HR 7 AR, BORIECEPN S RN Yos i
B GIEASREG SR8 (K 4), RVECHIR 2 B,
R 225K 42.5:22.5:35 Beh R 22918, TN
NFEFE 1.4% BIUAIRS 3% F2EMIKS 1.4%.
FREN 0.04%. D-SFHIRIMEREY 0.024% M1 CMC-Na

0.18%. LA PTFIIR ZLLRE SRR E 1T
gy, KRR
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Table 7 Fuzzy mathematics evaluation of Ganoderma lucidum

tea
Yj L RE AL TIP3
Y1 {0.210, 0.520, 0.270} 79.40
Y2 {0.000, 0.625, 0.375} 76.25
Y3 {0.270, 0.505, 0.225} 78045
Y4 {0.000, 0.340, 0.660} 73.40
Y5 {0.000, 0.465, 0535} 74.65
Y6 {0.270, 0.530, 0.200} 70
Y7 {0.645,0.270, 0.085} 6
Y8 {0.400, 0.355, 0.245} 1.55
Y9 {0.’0551367& 5} 77.80
Y10 10:5005” 0300, 0,200} 83.00
Y11 {05005 0.245: 0.255} 82.45
Y12 {0.385, 0395, 0.220} 81.65
Y13 {0.615, 0.2755 0.110} 85.05
Y14 & 0.425, 0.190} 81.95
Y15 {0790, 0.170, 0.040} 87.50
Y16 [0.460, 0.285, 0.255} 82.05

QAR ZUAFE XV EE R M

XF GC-MS ke gl g A7 1% e 2 A% 0 S
N, X RZARE G TR A R o34 e 45 R W
8. HIE 8 WA, REAFXEAIEHILL et
24 By, HrR R 3 Fh(4.59%), BEJE 5 F11(89.05%),
F2E 3 (0.64%), TESR 3 (2.02%), s 2 Ff
(0.45%), FRZE 3 Ff (2.00%) ZF. HAHX&EE
2%UL LA 2-2. 3 (78.27%)+ 1-J%EE (9.30%)-
LIRS IRNE (3.88%) FIE+—KE (2.82%),
FRAER ZARE AR E 097%, HRZ
WoE ok MR Z A R S =ML (a8
2.291%. 12.862%) Y, RZOZFEETRYRH T
i A b, X 5IR58 B R AL B A S, RZ
W B R A T M B, R Z SRR
PERG Y hE I S 2K T RZH . AU &
RZ BRI R ZHRHN AL 80 HIf (FL42 180 pm),
J& T RZ i@k, FHHEERIKEAC N 1:40. FRER
SAFAE T BRI A ARG, BRI 2 3L
BRI R IS 222,
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* 8 RELAFREERINPHER MR ITHY GO-MS £ELER
Table 8 Identification of the volatile components of Ganoderma lucidum tea by GC-MS

A5 il testh AR EE /%
RS

1 CHy,0, (&8 ¥ 3.88

2 CoHa04 S LB T B BSER AR 0.41

3 CoH0, 2-L A T A T B 0.30
RS

1 CsHj,0 1-/5.8 9.30, w

2 CgH,0 1-¥Fh-3-82 1.13
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4 CoH;50 FAEEE 0:17

5 CsH(O, Pz 0.1
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1 CsHc0 5 Hh-3- R B y = 0.1
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1 CoH,50 S 0.97

2 CsH,0, 0.26

3 CHO 0.79
7S

1 CeHsO REY 0.32

2 CoH},0, 4-TH-2-F RAKE 0.13

8 S
1 C¢HsCOOH R B 0.88
2 CoHONO, IECERFE S ] 1.01
3 C,H,0; TR 0.11
H A
1 i =i 0.62
2 E+—R 2.82
I 3 e e 0.56
2-Propanone, 1-cyclopentyl- 0.34

é CioH,0, Phenol,2-methoxy-3-(2-propen-1-yl) 0.09
E@T‘izqﬁ%ﬁ/—*éﬁ KB 0.79%, 1ER X WEL. BRSO il 2-23 0
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R B JERLR Z R, 168k E TR RIZ 3R B0, 75 R 20 451 B AR R B BN 9.30%.
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