nsazilianailnainsianazanasinnsalunisawaanBiatuuas
LATBIANADNUZIINMTRANTIAIINNVUNBALIN

Determination of total phenolic content and antioxidant capacity of Kombucha
beverage fermented from black tea and Helianthus tuberosus L.
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Abstract

Kombucha is a popular fermented tea beverage widely recognized for its potential health benefits. This study aimed
to investigate the total phenolic content and antioxidant activity of kombucha prepared from Assam black tea (Camellia

sinensis) combined with Jerusalem artichoke (Helianthus tuberosus L.), using a symbiotic culture of bacteria and yeast

(SCOBY) for fermentation. Kombucha samples were prepared from various formulations, including fermented black

ARawndreanaas, MadvinaluladnFrnITua LN T RATURINEIFUULIAT
309 EATI9758, MATTUNAUIRELAFTNITN ALARTANRAT URINUIRUULIAT
TAIMRATINTE, MAITUAFTLATURLLAFTIIN ADULNRTANFAT NWIINLIFTUULTART

2
3

' Pharm.D. student, Pharmaceutical Technology, Faculty of Pharmaceutical Sciences, Naresuan University

% Associate Professor, Pharmaceutical Technology, Faculty of Pharmaceutical Sciences, Naresuan University
® Associate Professor, Pharmaceutical Chemistry and Pharmacognosy, Faculty of Pharmaceutical Sciences, Naresuan University
* Corresponding author: Aurasorn Saraphanchotiwitthaya, Email: aurasorns@nu.ac.th



Vol 45. No 4, July-August 2026 Determination of total phenolic content and antioxidant capacity of Kombucha 511

beverage fermented from black tea and Helianthus tuberosus L.

tea with Jerusalem artichoke (JT), fermented black tea (T), fermented Jerusalem artichoke (J), unfermented tea with
Jerusalem artichoke (JTN), and fermented sucrose (S). Physicochemical properties, total phenolic content, and
antioxidant activity were evaluated using the 2,2-diphenyl-1-picrylhydrazyl (DPPH) radical scavenging assay and
ferric-reducing antioxidant power (FRAP) assay after 14 days of fermentation. The results revealed a significant decrease
in pH, clarity, and sugar content, along with an increase in viscosity across all fermented samples. The JT formulation
exhibited the highest total phenolic content of 1.69+0.05 mg gallic acid equivalents/mL on day 5, which was slightly
higher than J and significantly lower than T (p < 0.05). Antioxidant activity assessed by DPPH showed that JT had the
highest percentage of inhibition of 96.14+0.15% on day 7, comparable to T but significantly higher than J (p < 0.05).
FRAP analysis demonstrated that JT exhibited the greatest ferric-reducing power of 24.12+0.88 mg ferrous equivalents/
mL on day 7, similar to J (day 14) but slightly lower than T (day 7) (p < 0.05). It can be concluded that fermentation
of black tea and Jerusalem artichoke with SCOBY significantly affected the physicochemical characteristics, total
phenolic content, and antioxidant activity of the beverages. The black tea-Jerusalem artichoke kombucha (JT)

demonstrated high phenolic content and antioxidant activity during fermentation, indicating the potential of Jerusalem

artichoke as an alternative substrate for the development of functional kombucha beverages.

Keywords: Kombucha, black tea, Jerusalem artichoke, total phenolic content, antioxidant activity
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ﬂsznawé’nmamﬁum%’mmz%@w‘ﬁaLfl%l%’]%']ﬂ%ﬂéjy
ledlnudnenlsa (oligosaccharide) (Table 1 wae Figure
2a) #OAARINUNIANL128d Watawana et al. (2016) Laz
Jakubczyk et al. (2020) F9pwimas I ana
%ﬁmaaﬂauymﬁum‘[ﬁmﬁu%u Twuouedi Tomar et al.
(2023) MpwieNuiiaaainturieanasldanug
°1Jaamsﬁ%ﬁns’mﬁum%ﬁnﬂaugm

1.3 anald (Clarity) 2090081Y21

PNMIFNANLINABNYTINNFAT (T, T, J) Uae
N§uAILAY (JTN, S) Fudu (day 0) Hanulann WHowin
Wuan 14 1w wuiwgmﬁlﬁu SCOBY (JT, T, J, S) &
mmﬁumﬂﬁu I@ﬂgm JTuae T ﬁmm@mﬁu?ﬁumn
ﬁq@ MUMLFAT J LT S AUAIGU Amarasinghe et al.
(2018) é’uﬁwgmdﬁmmlaﬁamaLﬁmrmmsﬁl,%aa%wa
\maglad (cellulose) RN UTERIINTELINMTHITN
ﬁfm%fugmmﬁmauuﬁum%’u"ﬁj%ﬁﬂ (JTN) geaafiaana
8lsinandannidiaiadoaaialng

1.4 ananilunsa-ans (pH) vasaaayzn

ABNYTNNFAT (JT, T, J) uaznguaiugy (JTN,
S) @6 pH o4 Su3UdH (day 0) adluzi 5.08-6.52 law
naNYTFaT JT @1 pH iy 5.83+0.06 Faliuaneng
INFNT J UBNYUAIVAN JTN udgeningas T wazANin
nguAILAN S adelitiuaATy (p < 0.05)

FzRINMIAGN 14 1 A1 pH VeINNFaTiLw

liuanatadnsdaiiies laogas JT fid pH anandu
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3.44:0.03 o4 Juft 14 Seenindnisuduaniiiiudy
(b < 0.05) WouBuifiey o Juidsafiu WUINgas JT &
A1 pH §9n91§AT T (2.730.04) Lwi@iﬁﬂ'j']gm J
(3.74+0.05) 88IATKLEIATY (p < 0.05) mmzﬁmjwmuqu
JTN @6 pH anaaiils 5.3240.03 o Tuft 14 Fofluns
Lﬁ’é‘ﬂuuﬂmﬁ@iauﬁwﬁamﬁmﬁyuﬁugmﬁmumwﬁﬂ
@28 SCOBY (Table 2 Wz Figure 2b)

HAMSANINFaAARaITLTNBU 8 Jakubczyk
et al. (2020) AWLIMIANaIVBIMN pH ’Luﬂaug’n’nﬁm
NNMIEFINTAdUNISEnInenTELINM IR lasan:
nsnazdandudundadmalinunuedduiisndyes
adun3dlu scosy mm:ﬁmjumuqu JTN &9laidn
SCOBY #mM3aaaduddT pH [N antay axriauliiau
maasuulasdenanianuisadasiufanssuves
dunidaznianszuaunsndinidunan

Figure 1 Color of kombucha on day 14 of fermentation: (a) JTN — unfermented black tea with Jerusalem artichoke,

(b) JT — fermented black tea with Jerusalem artichoke, (c) T — fermented black tea, (d) J — fermented Jerusalem

artichoke, and (e) S — fermented sucrose.

1.5 ﬂ%u’lm&ﬁm'la (Total sucrose contents)
Mcsmadg“m

HaMFIATE Ui aminanarevaalasszanas
IuﬂauHmLLa:mjumuquﬁumﬂ%;aa Brix refractometer
WU gmﬁﬁﬁ’;uwawamﬁumi’u (JT, J uaz JTN) Jen
%Brix o Twi3udn (day 0) gaﬂdwgmﬁvlajﬁmmﬁu (T
ez S) I@ﬂgm J 61 %Brix gdq@wi'lﬁ'u 11.98+0.36%
(Table 3) mmx‘ﬁ'gm JT $¢n %Brix "Lahmn@i’mmnmju
AUAN JTN UASINTIFAT T UazNguaIuaN S agn9fl
RURIAYNIEDG (o < 0.05)

wasmwiniuna 14 Su JSnasiianaves
apnyTMNEaTiuwIliuaaas langas JT fen %Brix
AARIIN 8.34£0.54% 1iJ% 6.98+0.69% FIANNINFISUAH
ad9lhpEAw (p < 0.05) msaeadwasdsunaninenalu
§03 JT §InIMNgUAILAN JTN Z9liien SCOBY vmehl
g3 T uaz J waadun M Iaaad ludns U@ eI iu §u
nguAILAN S e %Brix anaaipaintaouszliuand

MANINAUDLEIIREIATY (Table 3 Uaz Figure 2c)

PALABALI UL T ULAFIVDIUNANRDITNTIANRAE
. e ma Ao oae
wha lourd Winlaa nalas uazdudu Seldrurinligasi
. e A A, . Ao e
JunuazIuian %Brix LiumugdmwgmﬂvlwLmumm
g a a tﬁl | a ~ 1
“ana N a‘k’mummuwaaLLﬁnﬂmvl,'s@ﬂuﬂquw;mmu
(fructan) El'qmmmgﬂsiaﬂaamimaﬁuﬂ%ﬁi:mwuﬂﬁ
winliiduuiaansnlasld (Puttha & Charoenphun,
2020)
=2 X v @

NaN AN daaanaaINUTeIwYad Jakubczyk
et al. (2020) ﬁwudﬂﬂ%mmﬁﬁmahﬂamalmammau"m
ADLIDITERININITRUN a9 nDad b SCOBY l5uaa
& 1 Qs Lil | Lil A A
Wunnasnasnunaztdfouduianines aasnuuaiey

a1 . “ oa

ninazdanlaunianiuaads lWiduninazdfinuaznia
a a6 A A ' v a % A
AUNITTRADU FING AUTHIMUNIANRAIARERART ot
Wang et al. (2022) NanuwRnidnimslidszloniann
PRI TERIINTRINR AN VRN AT NUNTREZANVDINTA
BUNITUasN1IaAaIVBIA1 pH TIFOAARBINUNANIT
Wasuuasdn pH Ainuluns@nundt (Table 2 uaz Table
3)
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Table 1 Viscosity of various kombucha formulations during 14 days of fermentation.

Fermentation time

Viscosity (centipoise; cP)

(day) JTN JT T J S
0 1.3120.01°%° 1.31£0.03°*°  1.08+0.01*"%°  1.50+0.01*"°° 1.05£0.01*>¢
5 1.65£0.02°°%°  1.7740.02*°"°  1.180.01*"**"  1.930.02%°°° 1.11£0.01*>¢
7 1.9740.02°°%"  2.06+0.02°*®"  1.14+0.01***°  1.960.01°%* 1.11£0.01*>%¢
14 1.75+0.02°° 1.80£0.03°*°  1.142£0.00*""°  1.76+0.02°°° 1.18+0.01%>%%

Table 2 pH value of various kombucha formulations during 14 days of fermentation.

Fermentation time pH value
(day) JTN JT T J S
0 5.90+0.08°° 5.83x0.06°° 5.08+0.04>""* 5.90+0.04°° 6.52+0.03*"°¢
5 5.62+0.03"°° 3.93x0.10%%%°  3.41£0.04**%° 5.64+0.05>°° 2.96+0.04>"°¢
7 5.51+0.02"°"° 3.59+0.04%%%° 2.92+0.03%"* 3.8120.04%"°° 2.850.03*"*
14 5.3240.03°%“®"  3.44+0.03*°"%"  2.73+0.04>"%*"  3.740.05***"  2.55+0.05"""

Table 3 Total sugar content of various kombucha formulations during 14 days of fermentation.

Fermentation time

Total sucrose content (%Brix)

(day) JTN JT T J S
0 8.52+0.38°%° 8.34+0.54°%° 5.21+0.10*"¢ 11.98+0.36*"°° 5.17+0.00*"*
5 8.47+0.35%° 7.84+0.75°° 5.12+0.04*>¢ 9.06+0.07°° 5.10+0.08>"*
7 8.42+0.14°°° 7.60+0.60*°° 4.90+0.22%"° 8.65+0.25%° 5.01+0.10*"*
14 8.40£0.26"°°"  6.98+0.69°°"  4.52+0.17*"% 7.92+0.20°°" 4.75+0.44>°

Note: Values are expressed as mean + SD (n = 3). Different lowercase letters (a-e) within the same row indicate

significant differences among formulations at the same fermentation time according to DMRT (p < 0.05). Asterisks (*)
indicate significant differences between the baseline value (Day 0) and the highest or lowest response value observed

within the same formulation, as determined by Student’s t-test (p < 0.05).

2. Total phenolic contents (TPC) ‘l%ﬂaugm

NAMIIATERUSINAwadNIIN (TPC) @283
Folin-Ciocalteu colorimetry (Table 4) WuU31 ™ 5’%(%'%&?1'%
(day 0) AONUTIFAY JT uaz T @1 TPC NNy 1.65
JafnFuanyanIaunaandelafn g %@"l,ail,mn@mﬁnnmjw
AILANFAT JTN uageningas J adailitodeny (p < 0.05)
mmxﬁneﬁwmqugm S %dﬂi:nauﬁ’msﬂmmm: SCOBY
e TPC @i’ﬂﬁq@ (0.03+0.00 FnAnTuFUYANIALNAANGD
EERIZR)

FZRINMIRIN Wuden TPC 289803 JT, T Uz
J SumliuRstulusrsduasmsninreuszanaaidin
daslutistananmndn I@mgmi T fie1 TPC FIFALYINAL

1.760.05 ﬁafﬁﬂ%’uaugaﬂmLmaﬁn@iaﬁaﬁ?zm wIUN 5

TIgININGAs JT (1.69£0.05 FadnIuauyanIaunadnge
Y

a

8
u
§809) uazgas J (1.62£0.01 FaANTUENYANIAUNAAN

)
GoNaRAAT) ™ INLALINUOEINTEEAY (p < 0.05)
atdlfiony gas JT uaz J Gaasfidn TPC luszduginnaa
ULLIRINNIRUN (Figure 3a)

myntuuas TPC lugrsduasmaninanaiia
anfanTInvasfunidluy SCOBY Anaatonloinansy
T%@ LT cellulase, glucanase, xylanase Uaz glucosidase
%mhmiaslamslmiﬂi:nauwaﬁWuaaImaqaimylm:ﬂa@
ﬂdammiﬂuaﬁnﬁ%’uagﬁuNﬁamaﬁﬁm rnliaTiata
Usanmsnsiuoanswldifindnu (Aditiwati & Kusnadi, 2003;
Wang et al., 2022) lun9assnudna nsaaadzas TPC

lugrsdasvasmndnanaierdasnumsiianafiwels
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irFursemsiasuwudadlasiaerasansiiuednunisia
sanalianusunnlunineusuwesdaljisen Folin-
Ciocalteu a@83 (Romsomsa et al., 2020)

lulumaadsznaudianInedluaadnuinenn
I@]LIL%W’lzﬂq';J flavanols &9fianings (catechins) Iuasa
Usznaunanis 60-80% vaswasiiueatsvua lagsiiad
Ef’lﬁfy, 1éun (-)-Epigallocatechin-3-gallate (EGCG),
(-)-Epigallocatechin (EGC), (-)-Epicatechin-3-gallate
(ECG) Waz (-)-Epicatechin (EC) (Zhen et al., 2002)
uaﬂmﬂf': Cardoso et al. (2020) ganewInasiuadn
winlunayz1m1enda flavonoids a9adanfa phenolic
acids, polyphenols, lignans Waz stilbenes &IWULALAZ I
ﬁﬁ’]iaaﬂﬂﬂ%{%ﬁﬂ léur chlorogenic acid was
dicaffeoylquinic acid %dLﬂumﬂuﬂéjuﬂuaamﬁuﬁu law
Showkat et al. (2019) MewUTIH TPC VaINILAY
A IWUAILYINAL 0.9-1.4 TadnTuauyansaunadndaniy
vt én TPC Anuluinuda mﬁﬁLLmegandﬁw HIUTDY
wihluaauy el fﬁdﬁmagiwﬁwﬂi:mm 0.90 - 1.09
fafnuanyaniaunadndaiiaiaas (Cardoso et al., 2020;
Hsieh et al., 2021) ANULANANAINAIB1AAANNTHA
28930980 8N122N1IRAN wazeddsznauvas SCOBY
Aldluudaznsansn

FRIUNGUAILANEAT S Wudn e TPC LR
971 0.030.00 LiJw 0.32 - 0.39 FAANFUFNYANIALNAAN
AONARRATNIUNRINITANN LLﬁ’jwzﬁa@i’wn'ngmé"uaﬂ'N
%0 (p < 0.05) WANAAINAIIETOWIALAWIN
ATEUIUMIRANUAE SCOBY anaflanlunisainande
Usaddasasfinauauasdansnagey Folin-Ciocalteu lof
swﬁy'amimmeaiaﬁﬁﬁqmauﬁ'ﬁﬁmawa@m: &9
SULAULNLINYEI SCOBY @ianmﬁuqmmma%amwmaa
AU (Jakubczyk et al., 2020; das Chagas et al., 2024)

3. qm§ﬁﬁuaanﬁtmﬁu1uﬂawgﬁ1

wamiﬂizLﬁquﬁiﬁmaaﬂ%mﬁ'wuamaugm
g@li@i’mﬂ @283% DPPH radical scavenging (DPPH) LLag
Ferric Reducing Antioxidant Power (FRAP) W11 a8y
UTNgas JT, T uas J ﬁqwﬁ%l”mawaﬁmzslmzﬁuggmaa@
sepzaamsnan uazdum liuRndulugrsduvosnis
wain

NANNINARBUA283D DPPH (Table 5, Figure 3b)
WU Dh TS uEUNIWIn §a3 T A6 % inhibition §4g®

WinAL 93.55+0.89% saaadmﬁagm J, JT uaz JTN ey

fau mmzﬁmjumqu S {61 % inhibition @‘%wﬁlq@
(47.96£0.44%) MENAINIALUN f1 % inhibition VBIFAT
JT, T uae J Sumalsiuiadn langas JT fdgegairiniy
96.14+0.15% b uA 7 %a"[&itmn@hammgm T
(95.71£0.53%) Th TWLALINL ULAFININZAT J Uaz JTN
uaﬂmﬂﬁvﬁ'@ﬁ@haguﬂ'jwmsmmgm Trolox (94.54£0.49%,
o ANUTNTY 40 lulasniudefiadans) egednodany
(p < 0.05)

HANNTANENHAaAARBINUTIBINUDES Wang
et al. (2022) MWLIINTZUIHM TR NEWITALRNAN SN
nsdueRyadazvesnanymld laverafinainnis
wWasnulasvessnslsznoufusdnuaznisiiasns
wunveladiidgnidrinmwszninamanen agslsfiona
w2 A INANILANGN99INTBNUL B9 Romsomsa et al.
(2020) WL % inhibition 8A&ILIATZLIAINTAIN
R Sfidm'caLfluwammﬂmﬁmaﬁ@qﬁu FNMEMIRAN
LLa:ad@Tﬂi:ﬂaumaaqﬁuw%ﬁﬁlﬂﬁ’lumiﬁﬂm

fRIVNANIINAROUA183D FRAP (Table 6,
Figure 3c) WU mh SWSuduMIWen (day 0) §asJT, T
Uae JTN &6 FRAP 1¥inNU 23.24£0.05, 23.92+1.20
LAY 23.23%2.90 ﬁaﬁn%’uawgmwa%’%’a@iaﬁaﬁﬁm
audey Taglunuanuuanaeniaia ameinma
gasden FRAP §9nd1gas J wazgas S adnadiviudnary
(p < 0.05) T=WINNNNIRAN 61 FRAP 189803 JT, T uaz
JTN fusnlsuRudulugrsdusasnisnin ufaaasls
Sui 14 I@ﬂgm T {f1 FRAP goﬁ'q@ WiNNL 25.73+0.56
ﬁaﬁn%’mugmﬂa%’a@iaﬁaﬁﬁm o Wi 7 Jo9adande
§03 JTN uaz JT afATINNY 24.76+1.32 Waz 24.12+0.88
ﬁaﬁn%’mugmﬂa%&@iaﬁaﬁﬁm U IULALINY AURIAU
mm:ﬁ'g{m J fléin FRAP g98@L¥infil 24.24£0.59 Jadn3u
augmwaﬁa@iaﬁaﬁﬁm o Tui 14 FUNFUAILAY
§93 S w1 FRAP RNTURS I TRIILAEIAIAIN T
zgmé‘uaﬂwﬁﬁfﬁm@ (p < 0.05) ARBANTANEN

A1 FRAP 82118 UAUENNITNUBIEN I UaUYIA
gavzlunissdidinessnlesen (Fer™) luiduinessa
laoaw (Fe2*) adtiuen FRAP ﬁgﬂugm JT, T uaz J 819
FUNUSAUMINaTUsznauAuadnluaduasuinazin
nummsdasuulssvesmseangnimetamwele
flanTsnpasafunidlu SCOBY szwiamwin adsls
Anu MIaaaIrasAl FRAP Tugas JT uaz T 329dans
yasmInanatatinanmsiasuwulasasslsznaunse
mnﬁlammﬂmaamiﬁmaggaﬁai:mwﬁ@ RIHA b
ANMNENNITD INNITIANTaARS
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nguAILAN JTN ﬁqw%%mawaﬁmﬂmm”uga
FIUGRBUMIRGN 1199 1NHANTNATEL DPPH Uas FRAP
FomaandasnulSnmansiueansniaatale sxrian
faunuaeITduazuiuazIwlugIusLRaIEIATY Va9
mwi’mawaﬁm: mmxﬁmjumuqu S {lf % inhibition
RN W TALANITAINI M TRAN uAdinadien FRAP
@‘%m’jﬂzgmguamaﬁﬁfﬂaﬁﬂ”ty (p < 0.05) LRAIIAAWIN
AITUIUMINANLAE SCOBY ananaliiinansiuunualad
mwﬁ@ﬁmminﬁwzﬁ'@mgga'?J'ai: DPPH 1a@ wddianw
I lumssardiaiinlessudautrsdrna

Jakubczyk et al. (2020) e91WINRUNIH I
SCOBY mmmwﬁ@lmiﬁﬁqwﬁiﬁﬂum&yjaﬁmﬂﬁ LT %
lactic acid LLas glucuronic acid mmxﬁl das Chagas et al.
(2024) Mo wilu SCOBY uunasvasmnduagya
Savrimantnanauszanaianndldeieit FRAP, ABTS
L8z ORAC HANIANBIGINAIFRUAUULNUINT DY
SCOBY ’Lumil,a%uaé"nqmauﬂ'ﬁﬁmaaﬂ%m"ﬁ'umaa
ABNYT wazenaLigaTesnunsanldesansinedn
Wion13a19E1TeangNINIe T N T WRNLANTENINS
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LHaRaN 5NN UNAMTILA T WD SN aban T
HOANITIN wmmﬂﬁ%ﬁuawaﬁm:mamam&mgm JT, T
waz J ﬁmmé’uw”uﬁﬁ'umsﬂi:ﬂauﬂuaﬁﬂﬁﬁayjlumﬁﬂ
wazuiuaz i uiimalasuulsswasasaangniniia
uszningmsvain I@mfgﬁuw?ﬂu SCOBY 2138ld U178
ﬂmﬂﬂa'aw%aaﬂ’naﬁ‘ﬁﬁqw?ﬁmaggaﬁaiuﬁmﬁu
ﬁﬂﬁﬂamﬂ"mvﬂmugmﬁﬁ'ﬂUmwsl,umi@"ﬁua%aﬁmx
FINRBATTUZLINMNIAAIN

YaT ANULANAIANUTEAININANI TN AT
DPPH uaz FRAP ReWauiinnauLanaIdzadna innis
nasauluudazis 1¥o991n DPPH Uszifiuanusanin
lumsidneuyadasz e FRAP Uszifiuanuanansn
Tumssadaseandlad asiunslirsaasitiinnuis
°1hslslﬁﬂizl,ﬁuﬁ'ﬂUmwﬁwuaggaﬁmwamauy"mvlﬁ
mamqumﬂﬁaifu

wimsaneniiarssliaansnyszdudn ICs0
mam@ia:gm‘l@i’ §iA1 % inhibition ﬁgwauﬁgm JT e
WInufsunusnIunesgin Trolox neldan1azns
NARBILALING a:ﬁauﬁaﬁ'ﬂzlmwsl,um'iﬁma%aﬁm‘:ﬁ
wnanla 198l nsSouRsulsEAnEawe s TALL
FududasandunsdIwituen IC5 o nIaaLguLYIN Trolox

LANLAN

Table 4 Total phenolic contents of various kombucha formulations during 14 days of fermentation.

Fermentation

Total phenolic contents (mg GAE/mL Kombucha)

time (day) JTN JT T J S
0 1.65+0.01"° 1.65+0.00"° 1.65+0.00"° 1.59+0.00*>°° 0.03 +0.00*"°*
5 1.65+0.03° 1.69+0.05° 1.762£0.0"%¢ 1.62+0.01°°" 0.32+0.03*"°¢
7 1.66+0.02°%° 1.53+0.05™° 1.70+0.04° 1.54+0.03*° 0.3940.02*"°%"
14 1.64+0.03° 1.58+0.06°"° 1.74%0.07>*° 1.56+0.06"°° 0.38+0.02*"°¢

Table 5 Antioxidant activity of various kombucha formulations during 14 days of fermentation by DPPH assay.

Fermentation % Inhibition
time (day) JTN JT T J S
0 88.81+ 3.64° 89.14+2.55%° 93.55+0.89*° 89.49 +1.60°°°  47.96 +0.44*>°¢
5 89.87+0.97°°° 93.55+0.20° 92.37+0.39%° 91.48 +0.27°°° 93.57 +0.21*%¢
7 92.17+3.01 96.14+0.15% 95.71+0.53% 93.57 +0.60°°° 95.36 +0.23"%
14 93.74+1.10 94.40+0.23 94.65+0.22 93.91 +1.61 94.59 +0.12
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Table 6 Antioxidant activity of various kombucha formulations during 14 days of fermentation by FRAP assay.

Fermentation

FRAP value (mg Fe®*/mL)

time (day) JTN JT T J S
0 23.23+2.90° 23.24+0.50° 23.92+1.20%° 19.15+0.49"°° 0.750.03*"°*
5 24.57+0.50%°  23.30+0.67°° 24.66+0.20%° 18.40+0.72*>°° 3.24+0.09°"%
7 24.76+1.32° 24.12+0.88°° 25.73+0.56""° 19.37+1.40%° 3.3240.13%"°¢
14 20.83+1.56"° 20.19+2.01° 22.13%0.99%° 24.24+0.59°°% 3.7411.41°°%

Note: Values are expressed as mean + SD (n = 3). Different lowercase letters (a-e) within the same row indicate
significant differences among formulations at the same fermentation time according to DMRT (p < 0.05). Asterisks (*)
indicate significant differences between the baseline value (Day 0) and the highest or lowest response value observed
within the same formulation, as determined by Student’s t-test (p < 0.05).
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Figure 2 Changes in (a) Viscosity, (b) pH value and (c) Total sugar content for various kombucha formulations

during 14-day of fermentation (JTN: unfermented black tea with Jerusalem artichoke, JT: fermented black tea with

Jerusalem artichoke, T: fermented black tea, J: fermented Jerusalem artichoke, and S: fermented sucrose).
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Figure 3 Changes in (a) total phenolic content, (b) anti-DPPH (%inhibition) and

(c) FRAP value for various kombucha formulations during 14-day of fermentation.
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beverage fermented from black tea and Helianthus tuberosus L.
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