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Effects of fermented coffee on human gut microbiota

Gwangpyo Ko'
Tatsuya Unno'

- Jin-Kyeong Kim? - Seong-Wha Jo* - Do-Youn Jeong® -

Ea A7} AR E) PiXe 9%

IFE' - AAAR - 25 - AED - &k BHROH

Received: 29 January 2020 / Accepted: 28 February 2020 / Published Online: 31 March 2020

© The Korean Society for Applied Biological Chemistry 2020

Abstract Fermented foods have been recognized as functional
foods that provide health benefits, including the modulation of
intestinal microbiota. Therefore, the aim of the present study was
to examine the effects of coffee beans fermented with Lactobacillus
plantarum and Bacillus amyloliquefaciens on healthy human gut
microbiota. Fermentation increased the content of beneficial
substances (i.e., flavonoids and polyphenols). The consumption of
fermented coffee increased the occurrence of beneficial micro-
organisms such as fiber degraders and short-chain fatty acid
producers, although no significant microbiota shifts were observed
after the coffee consumption. The analysis of metabolic activities
also showed no difference after the coffee consumption. Our study
demonstrates that the consumption of the fermented coffee may
increase some beneficial bacterial while remaining the gut
microbiota and its activities.

Keywords Fermented coffee - Functional food - Human gut
microbiota - Microbial community analysis

Tatsuya Unno (D<)
E-mail: tatsu@jejunu.ac.kr

'Faculty of Biotechnology, School of life sciences, SARI Jeju National
University, Jeju 63243, Republic of Korea

2Microbial Institute for Fermentation Industry (MIFT), Sunchang, Jeonbuk
595804, Republic of Korea

This is an Open Access article distributed under the terms of the Creative
Commons Attribution Non-Commercial License (http://creativecommons.
org/licenses/by-nc/3.0/) which permits unrestricted non-commercial use,
distribution, and reproduction in any medium, provided the original work is
properly cited.

A8

20061 WISt Health@dA17F W AlAIQl A7AFE 7K % 371
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LeAHA By Fo] AAFCRE A% 714 AFEeRE 44
3 SITHI. WESS o AFE BE fAES SHeR
7 AR, AR, dREAAA, okE H 7S] ARR H7H
o|27] 7kx] 2 B3l ujef Q1R A&l F-7gHes 1w
Aot IAE 9 UH2,3]. TEE AFL 7|E AFHY F
u7b =3 mE ASAIEZR] bacteriocing At et
e AUH thge] ke At AF el i A%
< dAlele 98-S 4], oldATFoNME LEAEFFTIIRI
LAEE AFSI] cardiovascular disease, type 2 diabetes®
QIgh AlbEo] ZHAgthe Bart ATHs5-7]. ol o= Z
Ho| AFES IaAES 7S Aw AARe] dRE ¥
ShA Aok Stk A|QHITHS].

7= A9 AFE 7S U 753 S80H AR L
2 7P 4] S&HA e 7I3AE 5o R AgE
Utk A thE 2Fd vlE ZejEls o] iR §
Fo] Eol AE E4E ete AHEE A0l EHa
A A} [9,10]. AT LEE coffee cherryE WHE = A
o2 dEA o, AxIY o] coffee beanss AL 3
= mucilage layers EHH 22 AAstY 7|58E =o|7] ¢
A7 obd &3 coffee beanse AE Zol ZEXE T2 9
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abundanceE Heatmapl 2 UERNITHFig. S2). Prevotella-type2]
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A= D, E, O 2 QYS ERISIAT}. Prevotella®t Bacteroides
o] Hl&e ATHEHd AAHAJTL HilEUTH22], &
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l?_u%}‘f iﬂ] '3‘7]')~HD = =1 'll ?‘5:_!— T 9\}\9}\1;]'
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Fig. 1 Effects of fermentation of coffee: (A) Total polyphenol (mg/L);
(B) total flavonoid (mg/L); (C) DPPH radical scavenging activity (%); *
indicate p <0.05 with the student’s T-test
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Fig. 3 Microbial community comparison based on non-metric multidimensional scaling (A) and Linear discriminant analysis Effect Size (B)
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7F A3 F7Hek 9V Paraprevotella spp. 2 Bacteroides
spp.8l abundance= FA8| ZASIATE Alistipes spp= 17+
Aol A o]Z2-¢ E29] ButyrateE AAsHeE mAER A
A0 [23] Lactobacillus spp= AZFe] FlellA olz2e &4
?l Lactic acidE A/dshs Uizl ZZnlo|ogia UHA]
UT}. Paraprevotella spp= B1HF B 13T} ATk
Haele] Qrh24,25]. FFA R o3t Aie UaAvE A
FozA QI7ke] A o2 EHE THAEST USS A
Ak, Akt g5 g]lsl] sl Aelshy Ajols F7HE
A1 derith v e, wha vy AFHduE n]gEe]
AU HelE ZARIE A3 919 metabolic pathwaysE A
Qatare frolAgl zlel7t fles ERIskiTh(Fig. S3). KEGG
databaseE Harste] AE =7 pathwayse] HE-2 T3} ZTh
EC:1.14.14.1 (Unspecific monooxygenase)+= caffeine metabolism
Aol #J3, oxidoredutases classol] EsHE o] Uth. EC:
1244 (3-methyl-2-oxobutanoate dehydrogenase) Z=¢F oxidoredutases
classoll ZF=o] 9121, propionate metabolism 7ol st

t}. EC:6.4.1.6 (Acetone carboxylasey= acetate AJ2F} =
o] o™, EC:4.1.99.14 (Spore photoproduct lyase)= DNA
B g3 BEEo] ok 53] EC2.4.1.58 (glycosyltransferase),
EC:2.6.1.92 (transaminase) % EC:3.2.1.82 (galacturonosidase)
+ glucose metabolisms ol #oJd 4 Jom| EC:3.4.21.110
(peptidase) 2! EC:1.13.11.27 (dioxygenease)= peptides®} amino
acids 72 2R Ex}9] metabolism #gol] Tefdic), ujebr]
87139 AF= energy metabolismsS THAIE FAO=E AlEH
o} ESF EC:1.13.11.27 (4-hydroxyphenylpyruvate dioxygenase)
= HEFgHOZE Type Il tyrosinemia®} ZH{HO0Z A7E

k. ks8] LSl 4-hydroxyphenylpyruvate dioxygenase &
A G U ge|2AE Fallgith &, o] Edo] A9ed &

Aol glol22le] FErt ZobA 7P HARAE zh= Al
Aol 24 gHEo] molAH, T Yoyt volrt E55 Algo|
Al tH26]. ©]lst #-olA] WgFu= Type Il tyrosinemia
$Aol|A 0|2 BIE & Zolt 7=, ol ek A
2ol Hriel o]9] YE metabolic pathways7} <17+e] ZA7ol]
uX= JES 1] f13 FUHQ Aol Fasit
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2 AFoA gl ol ATLTH T Eusd T F
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319.0™, Paraprevotella spp.2t 22 ol 73T o]
gg A= LaAge] A7 3w Aol el et
eSS S7MIA 7S SAANE ZeE AlsE

K

b

LA A A7 EFEl 7147 o2 AlFse
WlsaEe=R A2 Yt webA] B A= Lactobacillus
plantarum}  Bacillus amyloliquefaciens=. & ¥ A3LF7}
2753 Al AUuAE A vXe dEE AR
ADATFE Fasle] SHrol=9 FeHsd 4 o2
E4o] F71sIATh g daAT e HHAZ Q& Fos A
v 2 SAUAL HSF BFEA] FUARE, A &
g 2 SR AE Ak fold vAEe] Stk &
AT A= dEATY dFAZAE FHrAEAE 2 EFiA)
S XA ot vAlEe] SIS ER1EkH.
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