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Abstract

In this study, the quality characteristics of kombucha according to the mixing ratio of green tea extract and yuzu
juice during fermentation were compared. The pH of the kombucha decreased as the amount of yuzu juice increased.
The titratable acidity increased in a juice-concentration dependent manner during fermentation. The reducing sugar
content was 1.68% in kombucha made with a mixture of 70% green tea extract and 30% yuzu juice on the 20™
day of fermentation, showing the lowest reducing sugar content. The alcohol content did not change until the 10™
day of fermentation and increased slightly thereafter. The number of lactic acid bacteria and the quantity of yeast
were the highest in the samples of kombucha made with a mixture of 70% green tea extract and 30% yuzu juice.
The total polyphenol content was 40.79 mg TAE/mL in the kombucha made with this combination and this also
showed the highest total flavonoid content of 37.15 mg QE/mL. In addition, the sensory evaluation results showed
the highest preference in all the measured parameters for kombucha made with a mixture of 70% green tea extract
and 30% yuzu juice.

Key words : kombucha, yuzu, green tea, mixed fermentation, quality characteristics
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N B ZH Eof| gigt B17} Qlom(Kim 5, 2020), 232}
pAksh Bk 30 Eake Bellis AEe] JgoR &

I} Fofd Aog BAET QItkKim 5, 2020). FFAE

ol il

o)

S5 3K(kombuchays EALH X0 3ol WHAA

£ eRE TRt 714l Ik Ao Uel4 gon, A
AAA R 58 v gl AgtolchKim 5, 2020). 253
L 2304 7]9E WA 191097 B9 A4 A 9
o= W om, 19206 258 Ao et TAle] F75HA
A T A750] APEIkKim, 2013). 7P5YOEE
sk TR B, g B4 Yok 9AS, BF 240

2 vl A §71 PHEQ] ZFEroA] dfjskr] A%}
SHAA QIA =7} =oAL, @A) vl 70947]] FFA AlE
FAE A Sl o] 2 AFAIE Holal Urh(Korea Agro-
Fisheries & Food Trade Corporation, 2019). ©&tx] 3= &
Sk o]t A7gAlol B FFAe] gk =271 ol AL
2 goE
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A= et Aed At GEAEA A7 AlAE
o= JF7FaL, = A gt A50] IrkeEA A
730l gk TAETt =obA At SAE 285k 17t
S71lo, kel 3-8 AlFol FAs A= HAF Aol
- 21&E] o] = AOItHEun 5, 2015). A= FAR
3k 3 A, YAt Fa& AAE, FEdol, aw
S AARE, A Y IA B}, SR AHES), A
g, 2} IR 7164, B, SFAHLES A
Al 24 T ot Ag4dr1sol okl BarEa QltkAn
5, 2008; Kang 5, 2009).

A= 2R 3ufy @2 vER C7F Z3HE0] 9lo]
719k wFugof £31(Kim, 2015), F7]4F EJF F5-5t0]
Lo} n=Hjo| e Bypdoln, 11 9of HIetYl B} F7]
29| SHgE glEE T =HKim, 2019). 3 Aol Z3H
o = ZTHELo|ERE TRt &S Ay Sl
(Hwang 5, 2014), UZ](Naringin) ‘322 3f, F4k)
FES, FIY € 5AE Aot 2t 59 a3t e
, SlAas 2 d(Hesperidine) g2 933}, 344, &
LDL SEAHE T4, e 94 2H8 59 A 7154

ZHA AL QAL 2 A ATHYong, 2017). EIF A-R/3E
shel 22 yl(limonene) AJH-2 7423t T 2-8(Yang,
2011y 2= 5 A tegst B50] Tkl g4 gl

, o8 AlEo] BE5h e 12} 7RSAIE Aol
A7} &7 o] 5ol IX 1 = Aol kA =xjet
FAS] A 22 QI3 st 3-8 AE 7ol Qs
‘&golct.

£ A= 5219 fAE 283 Tsl 88 AlE iEY
Yo = HT AH| EFIET} ol FRA}0| H-85tat
Sholty. FRAF AlRe 52527 fAAe] 29| Eo
02 HEE 5o 252 ARoIRL, UE 7T Folu ¥R
T 5= F4 B3 vlust] FHA ARE 93 =25
SN} FAH] A = vleS gRlstarAt sieith

oN dlo ofN &

ERTET

NHNE U AetEy

Ex} 2E2H AL =X} Qe Fdof 9Fx(Yeongcheon,
Korea)ollA] =3l QU= 202010] &sto] ARAX] =
A Q1 Fote] A2of BIstHA ARSI, AP
Aepde 1180 #IA3t F+H5H(Goheung, Korea)o| 4] A
A¥5F F3 18 9AxK67 °Brix, 202094H AES AgHto}
4Col|A F7 HakstaA Alms ARSSIQITh FHAF I
ARGE AEFE = o] - (Nonsan, Korea)of| 4]
XS eFHA} Fvh2 U] ARSI M= 4

2 Lactobacillus plantarum EMKO1, Lactobacillus sakei
EMKO02, Lactobacillus patacasei EMKO3, Lactobacillus casei
EMKWM, Lactobacillus brevis EMKOS, Leuconostoc mesenteroides
EMKO06, Bacillus subtilis EMKO7, Saccharomyces cerevisiae
EMKO89] 8508 Tl 9lct.

EapEHN QALY SEH|IEE FHA A=
X522 A2 B2 Y 20 gof] 2422 LE 7Ioto] 12
At 2&31) 03 2EH X520 e 10%E
7¥oFlal, AR {AFE(67 °Brix)oll BAGE 7oto]
10 °Brix& 245}l o7} E5) 1PES AAsI] |52
FH5I9t) AxE 525297 10 °Brix2 2 A4
2 552 100%, SA5EY 70%:-5AH 30%, SA5

vl-go] 9| 27 500 mLE2 Sgotal, FHAF Sl (e T TR}
Nonsan, Korea)& 1 g& 22 T 30T #ijo7]ollA] 20
A7 FaAET AR Bl tiet 37 %+ Fig. 13 Zth

pH, 3 4 o g 23
pHE AR 15 mLE 3510] pH meter(ATI ORION 940,

Green tea Yuzu juice
extract (10 °Brix)
Added sugar
(10%)

yuzu juice 50%
. Green tea extract 30%:
yuzu juice 70%

A. Green tea extract 100%
Green tea extract B. Green tea extract 70%:
+yuzu juice 1 yuzu juice 30%
(500 mL) C. Green tea extract 50%:
D

Add kombucha starter (1 g)
- Lactobacillus plantarum EMKO1
- Lactobacillus sakei EMK02
- Lactobacillus paracasei EMKO3
- Lactobacillus casei EMK04
- Lactobacillus brevis EMKO05
- Leuconostoc mesenteroide EMK06
- Bacillus subtilis EMKO07
- Saccharomyces cerevisiae EMKO08

Fermentation
(30T+2T, 20 days)

Fig. 1. Manufacturing method of kombucha.
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Boston, MA, USAYE ARESI0] SASIRTL, 27 At Al
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9 3% WslE S74% 23 Fig 29 Zt) ¥a A Almt
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Fig. 2. Changes in pH (A), titratable acidity (B) and °Brix (C) of
kombucha made with a mixture of green tea extract and yuzu
juice.

A, the kombucha made with green tea extract 100%; B, the kombucha
made with a mixture of 70% green tea extract and 30% yuzu juice;
C, the kombucha made with a mixture of 50% green tea extract and

50% yuzu juice; D, the kombucha made with a mixture of 30% green
tea extract and 70% yuzu juice. All values are meantSD (n=3).

T F= Zol7t IQiTh AT F 5242 7054
30 T3S HEsH A7) 3.0 °Brix2 7P W gn
£ BN, =252 30 A 70 S9H|E&] AlETe
6.4 °BrixZ 7}} =2 GEE Bt} ol =A5EY Az
Al AZ 2716k, A S BlAs Al A= A
o] ZotEo] Qo] AlxH FHAS 8 FR= AgolA|
T 718 SRR fAF YRl 23E0] e FRe] 240
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FRate] geidst 9ne W wske ST Ao
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7k F7IEPL o]0 s AL BAL) olfat B

oz ARl HavE XA, THFE VERE S+
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2= 9JItHGil 5, 2016). 9 2094 A2 I §eko]
Aol =22 H 100% HIEE WAt AEI7} 4.04%2
7P =901, SIS 7054 309 E3tEleR Wast
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Fig. 3. Changes in reducing sugar content (A) and alcohol content
(B) of kombucha made with a mixture of green tea extract and
yuzu juice.

A, the kombucha made with green tea extract 100%; B, the kombucha
made with a mixture of 70% green tea extract and 30% yuzu juice;
C, the kombucha made with a mixture of 50% green tea extract and
50% yuzu juice; D, the kombucha made with a mixture of 30% green

tea extract and 70% yuzu juice.
All values are mean+SD (n=3).
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F7h 24%% 7P BT 4229 0.5 309 T
H&=E YRttt A=T7} L5%E the o3l S7A=

et At} 2R R E S AxEHe eREA e o
TS sk mdEe] 23] ItHKim 5, 2020). 2
Ao A ARRE S RAO|AT S cerevisiae EMKO08 &
L7} 32k o] dF-Zo] A= Tl TekErth Shin(2021)
9] =}, ZA9} WiRFE o83 FHALS] WA AE} 7|54
E4 vln HAojA #HE 1594 FHA0] IF-E o]
1.3-2.0%= Uegtha Bas] =2529 3074 709
SR Hast AEH2.4%)S AL AT SARSH
AE Btk =252 30441 709 EHEE Ua
SH Al ZH2.4%)= GRE S5 AIECRE SAloH] flof A%
AFZ S W= 37 I 29T Ao s et

it k9t 2 2R sk

=225 Sol] BV BEAY QAL BE
o} a% FEE 7Y% Ay Table 13 o) fAkt 5%
¢} §% BT 5.13-548 log CFU/MLL}; 4.60-5.45 log
CFU/mL 202 ZAAQl 4kt daet ax Iarh 2l
FEAt AETE FANE T =AEEY 30541 70
SRR HRA Ag77F O Al vl =2 +
TE Hou, A4 AlmTe] 724 Aol7t gigla, A
% ER HARE 70049 30 RIS WA A
277} 545 log CFU/MLE 7} =9kAut Al21d 9014
Zto)7t gt fANEY A SES F8 VR UE
A} o]FolA Akt AT ARttt 2 AtofA <]
S oFF 578 Ael wshA B HEa 20949] 54k
& BRSO} BT B} HA2E0 709799 30 ZEET
HRAR A&7t 7P =2 A5 Hof ST 9ol 7
A A vERd Z2aE weEn) fARRS 4Gk gl o

Table 1. The concentration of lactic acid bacteria and yeasts of
kombucha made with a mixture of green tea extract and yuzu juice

Lactic acid bacteria Yeast
(log CFU/mL) (log CFU/mL)
A 5.40+0.44™ 4.60+0.32"
B 5.48+0.44 5.45+0.49
C 5.45+0.47 5.33+0.43
D 5.13+£0.33 4.95+0.19

A, the kombucha made with green tea extract 100%; B, the kombucha
made with a mixture of 70% green tea extract and 30% yuzu juice;
C, the kombucha made with a mixture of 50% green tea extract and
50% yuzu juice; D, the kombucha made with a mixture of 30% green
tea extract and 70% yuzu juice.

YAl values are meantSD (n=3).

Ins, not significant.

591 °F 50% oVd2l ke tiAF BAEE ke Alatol
o, Ssoss A A8 WA A8, e WA, 3
A8, 2% SHLHE AV)s, dRnE adel YFet
7RE SAARIHAL BAEo] 3Jek(Baek, 1993). HE EQT
A A7l frofet A2 st ZeHpol A 750 9
Tl HI1E]of 9lEk(Yoon} Shin, 2017). A 2 |
A AxE FEAY A it s=et AR Tt w2
TEOR FREAM JEE0] AS Aer dddH

Eoofls ¥ ESE24EL01E &

Az FHAY] FEYHE SEHEEOE S S
g3 A= Fig. 49 Zoh EulE SRS RA0R
AL matel kst 71578 e SIER ¥EA o
(Park, 2005). Y¥FA 02 =210} A9 7|53 EHl=
7} ZalE o] o] gHEAS ZH=t} B o709 =
AFEH} §AA0] sgh|eo] T FRALY] SEHE

Of

(A)
g 50 r
3 a
<« 40
=
)
E 30 |
=l b
g c
= 20 d
E
S
= 10 }
g
= o
A B C D
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(B)
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=
g 40 | a
=
=
o
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£
= b
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e d
]
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g
=R . . . . . .
A B C D
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Fig. 4. Total polyphenol content (A) and total flavonoid content
(B) of kombucha made with a mixture of green tea extract and
yuzu juice.

A, the kombucha made with green tea extract 100%; B, the kombucha
made with a mixture of 70% green tea extract and 30% yuzu juice;
C, the kombucha made with a mixture of 50% green tea extract and
50% yuzu juice; D, the kombucha made with a mixture of 30% green
tea extract and 70% yuzu juice.

All values are meantSD (n=3). Means followed by the different
lowercase letters in bar are significantly different(p<0.05, a>b>c>d).
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01%@« 243t A3}, 17.55-40.79 mg TAE/mLS] 3HFS B
o] &2 ZoHE A 2= 25U IRIGHITE AlET
H FEvE g2 552N 70544 309 S3HlE
2 xﬂZﬂ FH271 40.79 mg TAE/mMLE 7Fd =9k, =3}

2N 100%, H5AFEN 50928 50 SFHE D A
%@E 30941 70 UL AT FHAR= 17.55-22.45
mg TAE/mL2] Fgo|Qlt}. Jeong 5(2009) Al =4} &
THEEY FHEA RbE AFE AT 2y, 72.03-
85.62 mg/go| ATl B8}, Lee 5(2017) Ak A
Hho] w2 Hojd FEuE ks ST 21, Ty
o] ZEd]4)% 3ol 0.68-0.85 mg/go| ATt Laoq R
A H7¥go] B2 AR FEHE ool = o=
HAEROoY, =4SN 70541 309] EHlER Al
3t FRAPL ko] 7P =A Ve ol 9] AaolA
AN BEet 81 Ut H2E 70441 302] 23t

HE TR 7P =2 23} AT Qe Ao woy
‘4 &L Tiokst 7lBaaAs BHlsly, Z2juls 3}

Eof|A| 7lEol &4+ phenolic glycosidesE 7FrEolA7] 1L
aglycone2 A3JAIH phenolic SRFES F7MA171E IS S
THlo 5, 2017). WahA t=p7F w09 BH|E 7Es) &
4TS 0% 5 ] W0l Sigel 10490 309 £
vl&o] FHAPE ESlE | A Vet 208w
ot ETHEolE SRkE2 %?4111]5‘74]@‘01] e
A, o] sfehE E]F ot 71*‘3— UeilE stz &
A QchPark G, 2019). Al FEeHEO|E TRk
WA & ETvlE o S 7‘11}% Z5H| X520 70:
AR 309] 2 ?Jr‘ﬂlgi A\zgt FH27} 37.15 mg QE/mLE
7P 28 SRFS B, BAREN 100%, SA5E9 50:
LA}H 50 okl sz K e u] LexjE2zol 30.9410 709] &3} vl
2 A RF FEIE 12.76-20.59 mg QE/mLY] 3RS Bk

w52 540 E3u1eo)

& gRAe) 715%g

74 A og =175} A3k Table 29} 2t} =4
3, gF, AL AISE g d AR AR 7|2kl HE %L%Oﬂ/ﬂ
A=Y 7054 309 ERHlEE Xﬂ ot FRAL
5.10, 5.00, 3.80, 4.30 2 43002 7P =2 7|5 E HY
o} =252 50-A1 509] SRMHIEE A|ReE FRALY
79, BE W7} FEoA 3.60, 3.70, 2.90, 3.10 & 32008
7P e 715G WA, 3} 100% H&R A
Aot A FEZN 3074 709] SHHlEE AR FRAL
9] 7% HI%t 715 E UEt) 71E FEA AlE
SRS o] &5l ARt FHRALY] V]S ket HluFle o &
AFZH 7074 309] EHER A 23 FHA] 7|2
=7 Y A UE, A Ao 2 SRR 22
Aol &7t Qs RS Zelsiich
2 o
2 A7e 5N AR SotH|go] wE
7F 5%t FEAS #4 E42 vlusilt. pH 574 7&%
FARAS] T HlEo] H2E WA UEyth A4
FAF £ HlEo] HoHSE vk gEH 0 A UEY
I, g7 mE A Al Hoks ASols TS B
‘:}- a7zt we ST 3Fg Bidte EE S5YA7IA| o
FEO| Alm7t S7Foke B3 Bt R 594 o]
To] 7Hasks ARkS Bt %_ S RS AR AT HE
104 71A] = o]l a7t oL, Ia 10974178 2t
F7toke B3%E Btk f4N 5k 9} BH T l—%x =
S 70540 30 SFHIEE IRAX AE7E 7R B A
UePth SE&Y ks o2 =252 7044 30-4 =
&R A 23 FHAT} 40.79 mg TAE/mML, FE2HH 0]
T 2 37.15 mg QE/mLE 7HY =2 T2 HAt Al
EE W7t A9 E3 Et‘ A lﬂx}zz"“ 70:1
Ao 309] ERPHlER A FRAVE 7MY 2 VI8 E
Hlek ol=tt 21E S & W sx5Edy fAdS

Table 2. Sensory scores of kombucha made with a mixture of green tea extract and yuzu juice

Sample Flavor Color Sour taste Sweet taste Overall perception
A 4.30+0.67"%2 4.80+0.63" 3.60+0.70* 3.80:£0.79%® 4.00+0.82°
B 5.10+0.88° 5.00+£0.67° 3.80+0.42° 4.30+0.48" 4.30+0.48"
C 3.60+0.70° 3.70+0.82° 2.90+0.57° 3.10+0.57¢ 3.20+0.92°
D 4.30+0.95° 3.90+0.74° 3.70+0.82° 3.60+0.70% 4.10+0.88"

A, the kombucha made with green tea extract 100%; B, the kombucha made with a mixture of 70% green tea extract and 30% yuzu juice; C,
the kombucha made with a mixture of 50% green tea extract and 50% yuzu juice; D, the kombucha made with a mixture of 30% green tea extract

and 70% yuzu juice.
YAIl values are meantSD (n=3)

YMeans followed by the different lowercase letters in same column are significantly different (p<0.05, a>b>c).
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