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Development and Process Optimization of Strawberry-Flavored
Yellow Tea Fermented Beverage

ZHU Qishun, LI Qigin, WANG Lefei, DUAN Fang, PANG Jiantao, YAN Shoubao

(School of Biological Engineering, Huainan Normal University, Huainan 232038, China)

Abstract: Excellent acetic acid bacteria and yeasts were separated and screened as fermentation
strains from different producing areas of kombucha. The yellow big tea in Dabie Mountains was used
as the main raw material, and strawberry juice was added to develop the strawberry-flavored yellow
big tea fermented beverage. By optimizing the fermentation process and product formulation, the
optimal process parameters were identified. This includes the use of two exceptional fermentation
strains, acetic acid bacteria DZ-001 and yeast LN-001, with an inoculation ratio of 2:1 and a total
inoculation amount of 5%. The optimal initial pH value is 5.5, with a fermentation temperature of 30
‘C for a duration of 12 days. The addition amount of strawberry juice is 4.66 g/L, while the addition
amount of crystalline syrup is 5.08 g/L. The addition amount of citric acid and sodium citrate is 0.20
g/L, with the optimal addition amounts of VC and D-sodium erythorbate at 0.02 g/L and 0.03 g/L,
respectively. Finally, the optimal addition amount of strawberry flavor is 0.1%.

Keywords: kombucha, acetic acid bacteria, yeast, fermentation, process optimization
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Fig. 1 Process flow chart of brewing strawberry—flavored yellow tea fermented beverage
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Table 1 Experimental factors and level coding of

strawberry—flavored fermented tea beverage
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Table 2 Volatile flavor components in fermentation broth of different acetic acid bacteria

EC ke = —

FH ik = = — —
JNHSLAURESALE 588 47.1 53.7 48.6
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87 Acetobacteraceae bacterium(JH599915.1)
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 Acetobacter tropicalis(DF850486.1
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100!
84 ZFR#DZ-001

100| Gluconacetobacter sacchari(LC108744.1)
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Gluconacetobacter tumulicola(NR 113363.1)
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Gluconacetobacter asukensis(B778527.1)

4 ZEE DZ-001 EHMDFEEH

Fig. 4 Molecular development tree of acetic acid bacteria DZ-001 strain
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Table 3 Different yeast fermentation ability test results

g
AH-001 + ++ +++ +++ ++ + N 10.8 33.2
SX-001 + ++ +++ ++ ++ + + 8.3 61.5
SX-002 + ++ +++ ++ ++ + + 7.3 82.3
DZ-001 + ++ +++ +++ ++ + + 9.1 38.2
7)-001 ++ ++ +++ ++ ++ + N 8.7 59.6
BJ-001 ++ ++ +++ +++ ++ + N 10.6 38.4
LN-001 ++ +++ +++ +++ ++ + + 11.1 26.9
LN-002 + ++ +++ +++ ++ + + 9.0 40.2
WH-001 ++ +++ +++ +++ ++ + + 10.3 50.7
QS-001 ++ ++ 4+ +++ ++ + -+ 9.4 43.8

T+ 2 7R AW RE B N KRR R KRB
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Table 4 Volatile flavor components in fermentation broth of different yeast strains pe/dL
&) SX-002 0S-001

= 76.8 — 36.5 543.9 26.5 — 518.5 — — —

SR 21.5 868.6 3268 2359 1256 2639 16.8 78.8 852  528.1

2,3-T W 106.2 138.1 45.2 36.6 25.7 65.5 119.6 20.4 86.7 89.5

KLEE 310.6 5537 2656 3209 343 18.1 518.1 37.8 1423 4378
LR — 240.7 31.7 99.9 — 225.5 304.8 78.1 126.4 —

T 132.6 58.1 69.9  355.0 826 2920 75.2 21.6 345 40.0

LR 312 32238 — 20.2 23.7 14.2 — 16.5 — 54.5
LR LT = = — — — 13.5 85.6 11.5 10.4 —
TR 2 TR 58.2 78.7 21.8 228 — — — 12.2 — —
LR T = = = — — — 18.4 10.3 8.6 —

TTHESNEEARE 394 57.4 21.7 28.8 34.6 78.7 4285 45.9 67.6 22.0
. —Fm ARk,
x5 FARAEBEEEEEETN

Table 5 Volatile flavor components in fermentation broth of different yeast strains

AR e

AH-001 BVEER @ RIEDGH G, TR0, i 1R E S 84
SX-001 WP B, RIEDEH h RN , A B AE R Y A 83
SX-002 PRTEARAIR SRIDGHE | PRI , B I (0, ORI A A, W A VPR R 71
DZ-001 FRTE B8 B ) 2, SR IEDLHE , RAlE 75
ZJ-001 WA REDEH RN A, B K, R AE 79
BJ-001 VAR B RIHLAES , HURZ T ARE , A UIRS A< 82
LN-001 PR IRAIR] RGO , B 6, B3R, AT KR 88
LN-002 [ ] g i 1K el SOt 203 6 76
WH-001 WA IR RIEDEH PRI, B IK 6, RIS KR (I 2 DV ik 75
0S-001 DA 5] 2R TR | P RD G RE  es 6, ReAiE A SON B i 65
100, Debaryomyces hansenii strain 7955(KJ705066.1)
100 Debaryomyces maramus strain 6785-S3(KC008975.1)
63 Meyerozyma caribbica strain AUMC 10242(KX11598.1)

| I REHLN-001
Wickerhamomyces anomalus strain THZ(KT883963.1)
100] Wickerhamomyces anomalus strain VIT-ASN01(KX253664.1)
Candida sp. HD4(KC768071.1)
,—Saccharomyces cerevisiae strain SC44(KP241897.1)

100 Torulaspora delbrueckii strain yHKS411(KM384595.1)

m 100 'Saccharomyces cerevisiae strain SC44(KP241897.1)

5 BEE LN-001 EXMNSFEER
Fig. 5 Molecular developmental tree of yeast LN—-001 strain
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F 6 AEEFERSEMERLLGIXE R LB R
Table 6 Effect of different inoculation amount and inocu—
lation ratio on the fermented tea beverage by

mixed bacteria

SRR A

B % V st vzoonV mem inoor | 7 PRI/ (g/L)

2:1 3.83+0.65 32
2.5 1:1 3.28+0.84 70
1:2 2.59+0.76 65
21 4.38+0.58 89
5.0 1:1 3.07+0.45 30
1:2 2.85+0.55 76
2:1 4.10+0.81 85
7.5 11 3.87+0.34 79
1:2 3.64+0.54 70
2:1 3.95+0.52 82
10.0 1:1 3.61+0.54 68
1:2 3.06+0.32 60

RT AEELE pH 3R B & B R &0
Table 7 Effect of different initial pH on the fermented tea

beverage by mixed bacteria

4.5 3.58+0.36 70
5 4.22+0.72 85
5.5 4.89+0.65 91
6 3.91+0.57 78
6.5 3.06+0.32 74

K8 AREBEMNEEXEBERREHNZIG
Table 8 Effect of different temperatures on the fermented

tea beverages by mixed bacteria

PR | EE

20 3.62+0.63 73
25 4.65+0.37 90
30 4.91+0.62 91
32 4.96+0.64 87
34 3.06+0.32 80

224 A EEarR ey xR 9 KW BEHK KB E
MREL R b TR B NG K, 10 d SR TR
SE o Horh R E] R 12 d B RCE TEM AR A B X
H51R/MEPR T 4 R — B

23 HWREFERmENMKL

2301 R EFRE K6 KU, YA IR
RN 3 /L 45 SRR T iR O 4 /L A
BRI ERR AR IR B 3 /L i, BB T4
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Table 8 Effect of different fermentation time on the

fermented tea beverage by mixed bacteria
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Fig. 6 Effect of various factors on the sensory evaluation

of strawberry—flavored fermented tea
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Table 10 Regression coefficient and its significance test results
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Fig. 7 Response surface and contour plot of the additives amount to sensory evaluation
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Table 11 Effects of different antioxidant amounts on the properties of strawberry—flavored fermented tea
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