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Fig. S. 1 A) The early stage of Maillard reaction. The carbonyl group of the reducing sugar 1s reacted
with an amino group and dehydrated to form a schiff base, which is converted into a reactive 1-amino-
1-deoxy-2-ketoose by Amadori rearrangement. B) The middle stage of Maillard reaction, which

include three pathways: reducing ketone route, hexose route and Strecker degradation route.
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Fig. S. 2 Possible biosynthetic pathways of eight types of diterpenes from coffee. All the coffee
diterpenes are derived from the kauran skeleton via oxidation, condensation, rearrangement and other

catalytic reactions.



Table S. 1 Studies on the anti-cardiovascular diseases mechanisms of coffee ingredients.

Ingredient Mechanism Ref.
CGAs improve the bioavailability of NO 12
CGAs raise total homocysteine concentrations in plasma 3
polyphenol enhance energy metabolism; reduces lipogenesis by 4

downregulating SREBP-1¢ and related molecules.
polyphenol improve  postprandial ~ hyperglycemia;  vascular 5
endothelial function
polyphenol elevate  diastolic =~ blood  pressure and and 6
hyperhomocysteinemia
polyphenol enhance energy metabolism; reduces lipogenesis by 4
downregulating SREBP-1c and related molecules.
polyphenol improve  postprandial ~ hyperglycemia;  vascular 5
endothelial function
melanoidins inhibit angiotensin-I converting enzyme (ACE) 7
C/K increase the activity of cholesterol transfer proteins 8
caffeine reduces flow mediated dilation (FMD) in the brachial 9
artery
caffeine improves flow-mediated dilatation 10
Coffee reduce the serum levels of triacylglycerols
11
ingredients
coffee raise fasting plasma concentrations of total homocysteine 1213
ingredients in healthy individuals ’
coffee adipocytokines mainly explain the associations of coffee
ingredients consumption with lipids and high sensitivity C-reactive 14

protein(hs-CRP)




Table S. 2 Studies on the antibacterial activities of coffee ingredients.

Compound Strains Result Ref.
3'.4'- The antimicrobial activity of
dihydroxyacetophenon the depends on the binding 15
e site of the hydroxyl group
methylglyoxal; Sa. aureus and  Caffeine may synergistically
diacetyl and other a- St. mutans enhance the antibacterial 16
dicarbonyl compounds activity of alpha-dicarbonyl
compounds
Kalata, CirA, CirB, Gram-positive  Kalata and CirA: MIC 0.2
and Cyclopsychotride  and Gram- uM. 17
negative )
CirB to E. coli: MIC 0.41 uM
CGA and dodecyl Gram-positive CGA has inhibitory activity
chloride (DCGA) and Gram- against Pseudomonas
negative fluorescens and
Staphylococcus aureus; 18
DCGA is active against
Gram-positive bacteria
phenolic acids, Gram-positive  These compounds can inhibit
caffeine, and Gram-positive bacteria such
melanoidins as Staphylococcus aureus, 19
Listeria monocytogenes, and
yeast (Candida albicans)
melanoidins Gram-positive ~ Three metal chelate-based
and Gram- antibacterial mechanisms are 20
negative proposed
polysaccharides Phoma violacea The inhibition rates of these

and
Cladosporium

cladosporioides

polysaccharides on Phoma
violacea and Cladosporium 21
cladosporioides were 41.27%

and 54.60%




Table S. 3 Studies on the anti-diabetic mechanisms of coffee ingredients.

Ingredient Mechanism Ref.
caffeine inhibits the misfolding of human amylin polypeptide )
(hIAPP)
caffeine associates with higher adiponectin and lower inflammatory o
marker concentrations.
CGAs and CA inhibit AChE activity in diabetic rats 24
CGAs increase the body's insulin response
25
svetol inhibits glucose-6-phosphatase hydrolysis in human liver 26
microsomes

trigonelline improves symptoms of diabetes in rats by regulating glucose

and lipid metabolism key enzymes 27
trigonelline improves auditory threshold changes and delay the latency 28
of auditory evoked potentials
trigonelline improves diabetes-induced skeletal system diseases 29
Table S. 4 Studies on the neuroprotection mechanisms of coffee ingredients.
Ingredient Mechanism Ref.
caffeine blocks A2 adenosine receptors 30
caffeine blocks adenosine A(1) and A(2A) receptors 30
caffeine reduces both brain and plasma A beta levels 31
caffeine enhances plasma granulocyte-colony stimulating factor 1

(GCSF) levels



Table S.

coffee ingredients counteracte Thl-type cytokine interferon-

gamma (IFN-gamma-)  mediated breakdown of 33
tryptophan
cafestol activates the cytoprotective transcription factor Nrf2 34
eicosanoyl-5- ameliorates the phenotype of alpha-synuclein
hydroxytryptamid transgenic mice associated with decreased protein 35
e (EHT) aggregation and phosphorylation, improved neuronal
integrity and reduced neuroinflammation
eicosanoyl-5- increases the phosphoprotein phosphatase 2A (PP2A)
hydroxytryptamid activity by inhibiting the demethylation of its catalytic 36, 37
e (EHT) subunit PP2A
S Studies on the anticancer mechanisms of coffee ingredients.
Ingredient Mechanism Ref.
HMWM inhibit the activities of MMP-1, MMP-2 and MMP- 18
9 to prevent colorectal cancer
CGAs induce selective killing of lung cancer cells 41
CGAs inhibit CT-26 colon cancer cell-induced lung
metastasis by blocking the phosphorylation of 39
extracellular regulatory protein kinase (ERK)
CGAs reduce DNA methylation by inhibiting DNA 40
methyltransferases
CGAs induce high levels of topoisomerase 1 and a1
topoisomerase [I-DNA complexes in cells
CGAs inhibit DNA methyltransferase 3a 42
CGAs stimulate MCF-7 cell growth and that this effect is 43
mediated through ER,
kahweol induces apoptosis through activating transcription 44

factor 3-mediated pathway in human colorectal



kahweol

kahweol

kahweol

kahweol

C&K

C&K

C&K

C&K palmitates

cancer cells.

kahweol-mediated cyclin DI degradation may
contribute to the inhibition of the proliferation in

human colorectal cancer cells.

inhibits metastasis through the disruption of
STAT3-mediated transcription of

themetalloproteinase

inhibits both COX-2 expression and MCP-1

secretion in endothelial cells

down-regulation of Bcl-2 and c-FLIP contributes to
the sensitizing effect of kahweol on TRAIL-
mediated apoptosis in cancer cells

increase overall glutathione transferase (Rakvaag &
Dragsted) and GST classes alpha, mu, and enhance

UDP-glucuronosyl transferase and GST-theta

Spl can be a novel molecular target of cafestol and

kahweol in human Malignant pleural mesothelioma
inhibit CYP450s by tendency but not universally

convert rapid acetylators to a slow acetylator
phenotype, accompanied by GST induction, might
contribute to chemoprevention against cancers

associated with heterocyclic amines

C&K; caffeine;induce phase II detoxifying and antioxidant

CGAs

caffeic acid

caffeic acid

enzymes; inhibit the expression or decrease the

activity of phase I activating enzymes

people with Fanconi Anemia, or healthy people who
develop sporadic mutations in DNA repair protein
Fanconi Anemia D2, may be hypersensitive to the

carcinogenic activity of coffee.

targets MEK1 and TOPK to suppress colon cancer

metastasis and neoplastic cell transformation
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caffeic acid; CGAs

trigonelline

trigonelline

N-methylpyridinium

inhibit in a concentration-dependent manner the
DNA methylation catalyzed by prokaryotic M.Sssl
DNA methyltransferase (DNMT) and human
DNMTI.

increases the sensitivity of pancreatic cancer and
colon cancer cell lines to anticancer drugs by

inhibiting Nrf2 activity

induces the proliferation of MCF-7 breast cancer

cells

reduces menadione-induced DNA damage in Caco-
2 cells

N-caffeoyltryptophan may be a potent Sirtl/2 inhibitor with potential use

coffee ingredients

coffee ingredients

coffee ingredients

coffee ingredients

coffee ingredients

coffee ingredients

coffee ingredients

1n anticancer

suppress the effect of the insulin-like growth factor

receptor 1 (IGF1R) levels in breast cancer cells

reduce KRAS activity, thereby preventing the

malignant growth of colon carcinoma cells

inhibit BaP-induced production of oxidative stress

by UDP-glucuronosyltransferases activation
induce HT-29 cell apoptosis to prevent colon cancer

inhibit adenocarcinoma SW480 growth (LC50-
19%) dose  dependently by  decreasing
glutathione/oxidized glutathione (GSH/GSSG) ratio

activate androgenic AKR1C3 expression mediated
by Nrf2 in human prostate cancer cells and therefore

may increase the risk of prostate cancer

inhibit TNF alpha-induced Nuclear Factor-kappa B
activity and DNA-binding in prostate cancer cells
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coffee ingredients  restore the catalase system in the liver, exerting its

: 65

chemopreventive effects

coffee ingredients  the inverse association of coffee intake with cancer-
hepatocellular carcinoma risk was partly accounted 66
for by Dbiomarkers of inflammation and
hepatocellular injury.

coffee ingredients ~ prevents hepatitis and liver carcinogenesis by 67
reducing the expression of inflammatory cytokines

coffee ingredients ~ decrease systemic oxidative DNA damage through 68

decreasing body iron storage in women.

coffee ingredients ~ may reduce estrogen SULT activity, thereby
enhancing estrogenic activity in the colon to prevent 69

colon cancer

coffee ingredients  induce breast cancer resistance protein (BCRP)
expression in the gastrointestinal tract and may 70
affect the bioavailability of BCRP substrates

coffee ingredients  coffee-mediated stimulation of the Nrf2-ARE
pathway resulting in increased endogenous defense 71

mechanisms

coffee ingredients  cause induction of GSTs and protects against DNA-
damage caused by (+/-)-anti-B[a]P-7,8- 72
dihydrodiol-9,10-epoxide (BPDE
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