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Effects of Fermentation Conditions on Quality and Flavor of Kombucha
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(College of Biosystems Engineering and Food Science, Zhejiang University, Hangzhou 310058, China)

Abstract: The objective of this study was to analyze how different fermentation methods can affect the fermentation profile
of kombucha in terms of its flavor, fermentation yield (total acid/sugar consumption) and sensory evaluation. The variable
factors considered included black tea type, tea extraction modes, concentrations of sugar and tea and inoculum size of starter
culture. The optimized conditions for the best quality of kombucha were obtained after adding 0.5% mellow black tea to
boiling water and keeping it at room temperature for 15 min, followed by the addition of 7% sugar and 8% komucha starter
culture. Finally, the fermentation process was carried out at 30 ‘C for 10 days. After fermentation the broth was clear with
pale yellow color, and sweet and moderately sour taste. A considerable change in flavor profile was observed before and
after the fermentation under the optimized conditions. A total of 19 volatile aroma compounds were identified including 7
alcohols, 6 esters, 4 acids, 1 phenol and 1 hydrocarbon. The contents of alcohols, acids and esters were 25.09%, 46.40% and
15.91%, respectively.
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Table1l Criteria for sensory evaluation of fermented black tea
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Table2 Factors and levels used in orthogonal array design
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Fig. 1  Effects of different types of black tea on fermentation
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Fig.2  Effects of tea brewing methods on fermentation
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Fig.3  Effects of sugar concentration on fermentation
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Fig.4  Effects of tea concentration on fermentation
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Fig.5  Effects of inoculum size on fermentation
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Table3 Orthogonal array design with experimental results for the
optimization of fermentation conditions

i T L
1 6 0.4 6 49.6 74.70
2 6 0.5 7 53.6 79.26
3 6 0.6 8 574 84.80
4 7 0.4 7 56.5 78.07
5 7 0.5 8 61.6 91.36
6 7 0.6 6 53.0 84.55
7 8 0.4 8 59.1 79.95
8 8 0.5 6 52.5 83.97
9 8 0.6 7
ky 53.5 55.1 51.7
k, 57.0 55.9 55.3
ks 55.8 554 59.4
R 35 0.8 7.7
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Table4 Changes in flavor compounds between black tea and
fermented black tea
. . ) FEXT 5 1/ %
a=t/| t/min  t/min  ¢,./min RI —g_%\:% premm
B (8)

L 3731 3251 5040 927 — 21.51
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PR 19420 18611 21.097 1532 1221 047

R R 19.834 18611 21.097 1545 — 0.55

L 27.665 25581 27751 1896 — 137
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B2 (3)

CUE 6.841 5040 7551 1072 193 —
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e 21.537 21.097 23378 1619 — 24
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Hh (3)
HHEHS 8.61 7551 10366 1138 055 —
24-TMUTHEHER 35102 33.537 35286 2389 5205 757
HHERR 37.601  36.694 38.186 2489 — 0.55
W — ARk
3 & ®

e ZRIG I Al b, 38 IE ARG X L Gr e A%
BRI T2 AT, R IWAS [ I 1 20 77 i it S A
SO DARER LN KL, RKZ S TN0.5% 2% HHZ
1S minj5, MINTREERE, W EIE RREHEASRLL I H
JEF30 C&ME N RIEI0d, BRI R E ML, K
WEHERREC, RS, MR, Hwkal, <k
FH.

LR H G R G AR 2 3 o As, 354519 B XUk
R, HAREESRT Rh ER2R6 Rh. BR2E4 Fh. MyE1 .
el M, BDXRYR 2 NS BRISRIRIS. Bk
& EN25.09%, Hph oS EN21.51%; TREMH
BN46.40%, HHIEFREENIVA1%: BREEERN
1591%, H 2R e 589.47% .

BT NATTRE R A 57 25 (R AN W R 2 41 2% 1 1) 22 FE AR
DI, HATERZL A WO A, T A H 20 7% B T B
CLRTHTR Y LU TR 2 RRIRSE 5 A i, I 3] HESD
LR AR W AT SR 2 .

S 3 -

[1] DUFRESNE C, FARNWORTH E. Tea, Kombucha, and health:
a review[J]. Food Research International, 2000, 33(6): 409-421.
DOI:10.1016/S0963-9969(00)00067-3.

[21 JARRELL J, CAL T, BENNETT J W. The Kombucha consortia
of yeasts and bacteria[J]. Mycologist, 2000, 14(4): 166-170.
DOI:10.1016/S0269-915X(00)80034-8.

[3] PETROVSKA B B, TOZI L P. Mineral and water soluble vitamin
content in the Kombucha drink[J]. International Journal of Food
Science and Technology, 2000, 35(2): 201-205. DOI:10.1046/j.1365-
2621.2000.00342.x.

[4] JAYABALAN R, MARIMUTHU S, SWAMINATHAN K. Changes
in content of organic acids and tea polyphenols during kombucha
tea fermentation[J]. Food Chemistry, 2007, 102(1): 392-398.
DOI:10.1016/j.foodchem.2006.05.032.

(51  GKZL, $EMR-P, RAK. & RO (kM e 20 25 I T i D g
T3], &sEHE, 2012, 37(7): 250-255. DOI:10.13684/j.cnki.
spkj.2012.07.047.

[6] NGUYEN N K, NGUYEN P B, NGUYEN H T, et al. Screening the
optimal ratio of symbiosis between isolated yeast and acetic acid
bacteria strain from traditional kombucha for high-level production of
glucuronic acid[J]. LWT-Food Science and Technology, 2015, 64(2):
1149-1155. DOI:10.1016/j.1wt.2015.07.018.

[7] BATTIKH H, BAKHROUF A, AMMAR E. Antimicrobial effect of
Kombucha analogues[J]. LWT-Food Science and Technology, 2012,
47(1): 71-77. DOI:10.1016/j.1wt.2011.12.033.

[8] SRIHARI T, ARUNKUMAR R, ARUNAKARAN J, et al.
Downregulation of signalling molecules involved in angiogenesis
of prostate cancer cell line (PC-3) by kombucha (lyophilized)[J].
Biomedicine and Preventive Nutrition, 2013, 3(1): 53-58.
DOI:10.1016/j.bionut.2012.08.001.

[9] MARZBAN F, AZIZI G, AFRAEI S, et al. Kombucha tea ameliorates
experimental autoimmune encephalomyelitis in mouse model of
multiple sclerosis[J]. Food and Agricultural Immunology, 2015, 26(6):
782-793. DOI:10.1080/09540105.2015.1036353.

[10] ALOULOU A, HAMDEN K, ELLOUMI D, et al. Hypoglycemic and
antilipidemic properties of kombucha tea in alloxan-induced diabetic
rats[J]. BMC Complementary and Alternative Medicine, 2012, 12(1):
63-72. DOI:10.1186/1472-6882-12-S1-P433.

[11] ADRIANI L, MAYASARI N, ANGGA, et al. The effect of feeding
fermented kombucha tea on HDL, LDL and total cholesterol levels in
the duck bloods[J]. Biotechnology in Animal Husbandry, 2011, 27(4):
1749-1755. DOI:10.2298/BAH1104749A.

[12] YANG Z W, JI B P, ZHOU F, et al. Hypocholesterolaemic and
antioxidant effects of kombucha tea in high-cholesterol fed mice[J].
Journal of the Science of Food and Agriculture, 2009, 89(1): 150-156.
DOI:10.1002/jsfa.3422.

[13] B R LB M. LBt B2 & AL, 1981

[14] LONCAR E S, MALBASA R V, KOLAROV L A. Kombucha
fermentation on raw extracts of different cultivars of Jerusalem
artichoke[J]. Acta Periodica Technologica, 2007, 38(38): 37-44.
DOI:10.2298/APT0738037L.



XY TR

E6mill=

2017, Vol.38, No.02 97

[15]

[16]

R, wE), OB R AS [EBROUR AR B B R A A
HIFFC[I]. &SR 5, 2004, 25(9): 147-149. DOI:10.3321/
j.issn:1002-6630.2004.09.032.

Rk, 7 HRE . N R 2R 2K TR 0 AR T AR K R B R
M [J]. Z8 M3 $ik, 2007, 29(3): 129-131. DOI:10.16015/j.cnki.
jteabusiness.2007.03.001.

GOH W N, ROSMA A, KAUR B, et al. Fermentation of black tea
broth (Kombucha): 1. effects of sucrose concentration and fermentation
time on the yield of microbial cellulose[J]. International Food Research
Journal, 2012, 19(1): 109-117.

LONCAR E, DJURIC M, MALBASA R, et al. Influence of working
conditions upon kombucha conducted fermentation of black tea[J].
Food and Bioproducts Processing, 2006, 84(3): 186-192. DOI:10.1205/
fbp.04306.

KALLEL L, DESSEAUX V, HAMDI M, et al. Insights into the
fermentation biochemistry of Kombucha teas and potential impacts of
Kombucha drinking on starch digestion[J]. Food Research International,
2012, 49(1): 226-232. DOI:10.1016/j.foodres.2012.08.018.

[20]

[21

[22]

[23]

[24]

[25]

S L I S RO RV A8 (1R AU A B R 2RI D).
UM : WK, 2012,

WAL, REAE, FIE Ty, S N IE AT A1 2 T R IR R R R
M RPE )], B AR, 2006, 27(9): 96-99. DOI1:10.3321/
j.issn:1002-6630.2006.09.019.

KANG M, KIM J, PARK H J, et al. Application of metabolomics in the
analysis of manufacturing type of Pu-erh tea and composition changes
with different postfermentation year[J]. Journal of Agricultural and
Food Chemistry, 2010, 58(1): 345-352. DOI:10.1021/jf902818c.
FEIRI, EFIR. AR ZH IR B 2078 18 R W Rk e i A% o i g
HIZEZ RIS BT FL)]. {5 BHAR MR AABE 74k, 2015, 25(2): 104-106.
DOI:10.3969/j.issn.1008-4916.2015.02.032.

05, B, SR, 5. BE M ILAE R E R 1.2
IR FE[T]. £ Tk RH, 2015, 36(12): 193-196. DOI:10.13386/
j.issn1002-0306.2015.12.032.

LIU C H, HSU W H, LEE F L, et al. The isolation and identification of
microbes from a fermented tea beverage, Haipao, and their interations
during Haipao fermentation[J]. Food Microbiology, 1996, 13(6): 407-
415. DOI:10.1006/fmic.1996.0047.





