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ABSTRACT
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CHAPTER 1

| NTRODUCTI ON

According to the Ministry of Health Malaysia (2023), three in ten Malaysians
were found to be hypertensive. In 2022, hypertensive diseases were one of the
ten leading causes of death in Malaysia (Department of Statistic Malaysia,
2023). From the technica¢port of the National Health and Morbidity Survey
2019, the overall prevalence of hypertension among Malaysians aged 18 years
and above was 30% with 5.7% to be among young adults. The World Health
Organization (2023) defines hypertension as when an theavihas a blood
pressure that is 140/90 mmHg or higher. Hypertension is not an isolated
condition but it is often interconnected with various health syndromes such as
diabetes andyslipidaemiaMohamed, et al., 2023). From 2011 to 2019, there
was an increasing trend in raised blood glucose and blood cholesterol among
Malaysians and the majority were not known to have diabetes and

hypercholesterolemia (Institute of Public Health, 2020).

These three healthy conditions were considered as risk factors fer non
communicable diseases and are among the essential constituents of metabolic
syndrome (MetS), which is an accumulation of metabolic and cardiovascular
conditions such agyslipidaemiainsulin resistance, obesity and hypertension,
and could result in higher risk of developrraydiovascular diseases (CVvVand

diabetesYanai et al., 2008). Lifestyle and environmental factors like diet and



sedentary lifestylplaysa part in the prevalence and progression of MetS. The
overall prevalence of physical inactivity among Malaysian adults was 25.1%
and students and nawmorking adults were reported to be highly physically
inactive than those in other occupational categdtresditute of Public Health,
2020). Change in lifestyle is important in controlling the development of MetS

(Mohamed, et al., 2023).

Lifestyle and diet can also cause epigenetic effects in humans. Epigenetic is
defined as the change in chromosomal components without affecting the
underlying DNA sequence, which in turn modify the expression of genes (Liang,
2018; National Human Genome $&arch Institute, n.d.). Epigenetic regulation

is a result of accumulation of daily lifestyle factors and environmental factors
over the years and thus leading to the development of chronic diseases

(Mochizuki, et al., 2017).

Coffee has always been a popular choice of beverage in Malaysia. In 2021,
Statista Research Department recorded the total coffee consumption in
Malaysia from 2013 to 2021 and the total coffee consumption peaked in 2019
and has continued to be on the rises then (Statista Research Department,
2021). Coffee is commonly consumed with the aim of relieving fatigue and
staying awake but it can also cause undesirable side effects such as increased
blood pressure, upset stomach, and increased urination (Bedta2017).
However, coffee contains large amounts of polyphenols which bring many

beneficial effects. Studies have shown that coffee can provide protective

H



function against Al zhei mer 6Sagijetal.e as e
2015; M Yelanchezian, et al., 2022). In recent years, there have been emerging
studies that highlight the interesting association between habitual coffee
consumption and pential benefits in reducing the risk of hypertension

(Miranda, et al.2021).

Methylenetetrahydrofolate reductas#THFR) is a gene thas associated with
blood pressure level artle development oCVD. Many studies have shown

the impact of coffee in relation taITHFR polymorphism and the level of
homocysteine, which is a substance that is closely related with MTHFR enzyme
function and blood pressure (Frosst, 1995; Xuan, et al., 2011). However, there
is a lack of study on the association betwdiHFRgene expression and blood

pressure after coffee consumption

1.1  Objectives of Study

The objectives of this present study are listed as below:

i. To determine the prevalence of habitual coffee consumption among UTAR

students in a crossectional study.

ii. To evaluate the prpost changes of methylenetetrahydrofolate reductase

(MTHFR) mRNA expression, blood pressure and pulse rate in a coffee test.

iii. To study the impact of black coffee dMTHFR gene expression, blood

pressure and pulse rate.

a
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MTHFgRene encodes for the MTHFR enzyme v
enzyme in the folate and methionine cy
the nitric oxide synt hes(iMcMadafofneg c teitn g:

2016)

MTHFR enzyme plays a-cheyohumetiabml!| i 8 m
includes folate and met hi onkFare fmelt atbe |
be in its active form, it nevwhlisch owiblel
enter theTHBI witlel ctylted re bnee tchoyil eenret e He h o
too-métfAiWHIF by MTHFR emetydinglF fThen 5act a

substrate for the conversion of homocy

cycl e, met hi onine would mbeedukrédewhrico
essenti al i n methylation .Phecesm@s i { M
process of folate cycle and invol vemer

depicted in Figure 2. 3.
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FigurEBokaBe cycle (Salameh, et al ., 20

23. 1Associ ati MiHBBdnweeaand Bl ood Pressur

There are two c¢ o MMmbB RWRgiecnke6 &ad | aamnnd sA 10X 9 ¢
According to Frosst eMTHHFR7 7(TIT9 Y5)n,0tiym
would haeeuddWdMmMHFR enzyme acMTHHR Yy as
677CC genwhiyple in turn would have high
studi es have reportedMTHIF@®o Iryermar p minsmh
increased pl as ma homocysteine l evel,
compl i &Kdtuiigntana(nls9 9é6t) aln.d K|l éokneétthdt
indi vi dMTaHFR/ wiTitTh genot ype had a higher
Whil e Xuan et al. (2011) MEHFRG7ITEDd an ¢
genotype and risk of myocardial infarction. In a easstrol study by Yang et

al. (2017), it was reported that increased level of homocysteine was highly

associated with hypertension and blood pressure level.



2. 3A8soci ati MmMmHB®&nmn doef€f ne e

Il n a study by Stjyandhaogvars, sdtata&ld. t had
homocysteine | evel due to cofMTHRR was m
677TT genotype than individuals witMTHFR 677CC genotype. Coffee
consumption has also been found to be associated with higher plasma
homocysteine levels (Panagiotakos, et al., 2004). Verhoef, et al. (2002) stated

that caffeine is the main component in coffee that causes the increase in

homocystaie level.

Numerous studies have investigated the effect of coffee in relation to blood
pressure MTHFR polymorphism and plasma homocysteine levéb we v e r
there Iis anl abdk af sl dfgReonne beextpweeesns i o
bl ood pressure afTlkrer efodfe,e tchherspmeden
eval uat-po dth ec imtgFeRx po e ssi on, bl ood pre

rate in .a coffee test



CHAPTER 3

MATERI AL AND METHODS

3. 1Materials
3.1BLol ogi cal Sampl e

This study has been approved by the L
Commi ttee (SERC) wicoletmbe re t(28/ 1 SdERRRCAD p r
which can be f aunlfdei s Aippyeendda®euttd bferro m
2030 ntlialn u2a0r2y4 @arhce t ar get popul adTIARn f or

studaegnetds 18 to 30 years old. The sampl

n= [tp) K/ phl

n [£.962 x (JD03B5x 0.65)

n= 350
Wher e:
n = required sample size
t = confidence | evel. @) 95% (standard
p = estimated prevalence of habitual (

on t he spruedwi caus UTAR i s about 35%

m = margin of error at 5%

*At ot al of 4®w€reespogdeadsto all ow 20%

M p



3.

1CBemiamd sMateri al s

The | istss oamadceeimalcal used i n thi

AppemBdi x

3.

108erview of Methodol ogy

st

The overview of itrheF8pgiorjeect i s showed

Ethical approval (U/SERC/287/2023)

¥

Cross-sectional survey
(Targeted participants: UTAR students aged 18 to 30 years old)

¥

Screening of participants eligible for coffee testing experiment

(GroupA:10Ha b i t u al cof fee drinker]|s
coffee per week)

(Group B: 10 Nonhabitual coffee drinkers who take <3 cups
of coffee per week)

¥

Coffee testing experiment

wh o

(Mouth wash collection and blood pressure and pulse rate measurement at O min,

30 min and 60 min)

¥

RNA extraction from buccal cells
(Quantification and Qualification)

¥

cDNA synthesis
(Quantification and Qualification)

¥

RealTime PCR
(Quantification oMTHFRMRNA)

L4

Statistical analysis using SPSS software

Figur®eveértiew of methodol ogy of t

h e

st
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.2DatCal |l ecti on

. 2Cfl osesct Buornvaely

e qguestionnaire was done wusing onlin
sections. Before answering the ques
e confidentiality and consent of th

Nt ai nedggueshgopar rieci pant sdé6 demogr a
eir name, gender , ethnicity and con

cluding body weight (kg) and height

Xt Section B consisted of guestion
mily history. Il n Section C, the habi
cluding respondentsé6é frequency of C
ile in Setc¢twiden abd ®pkre captions on co

estioned.

| l owi ng that, Section E and F incl
eference as wel |l as food intake to

ction G included questions regarding
the proceabkeysifoam/dAsinadn Mdi shes i nt e

ek and mont h.



Besi des t hat , guestions about respono:

suppl ement and intake of food supplem
Section | respectively. While Section
respondent s. LasskegsedSetheonofgnitive

respondent s.

The questionnaire was distributed to t
the responses were recorded in a Googl

this stcwdwpiwerde in Appendix C.

3.3Coffee Testing Experi ment

Foll owing the inclusion annd Téxbdleu 2i00 n
eligible participants from the questi
participants were grouped into two gro
habitual coffee drinkers who consume m

Group Bawhimalewuiiabi tuaeh wcohmfee drinke

|l ess than 3 cups of coffee per week.

My



Tabl el n3c.lluusi on and Exclusion Criteria

Criteria Description
Il ncl usi on Mal ayTiAaRn st udent s that

ol d
ExclusionChronic di sease (di abe

hear't di sease, cer

hypot hyroidism or ot he

over wei ght or obesity)

medi cation treatment w

body wweeingshttrurag g mgnt , a
Twenty participant$fhaplOuadbicodidlecanddit
di stribution of gender wer e sel ected
Parti wepantexpl ained of the procedures
consent w&sarobtapaetds were asked atter
session 1, habitual coffee drinkers wu
cof fee, -hahiiltaranomof fee drinkers were
habitual cof fee drilnkeirlseh-hmetriet ugailv emo fv
drinkers underwent the coff-pesttebtody
pressure and pul se rate measur ement
participant were obtained at interval s
af toenrsucempti on of water and coffee at b



3.3Caffee Preparation

The black coffee powder used was extr a
beans. The materi al composition decl ar
of the black coffee Apwpwd®Ddi EKse dblwaclk
was prepared by dissolving 3 g of coff

and it was given to the participants.

3.3BRPood Pressure and Pul se Rate Measu

Subjects wer e 1é8arsikneud etso bred tr ef @wro mme nc e
testing. Resting brachial bl ood presstu
arm and the systolic blood pressure (S
pul se rate were obtained usBhgoOmpoesB
and pulse rate was measured before anc
30 minutes, and 60 minutes. The bl ood

done three times for euaec hw aisn tcearl vcaull aat ned

3.3B8ccal Cel | Coll ecti on

Participants were advised to abstain f
beverages for 2 hours prior to the sa
asked to rinse their mouth with mine
Participants rwerugg gvMivelnn 16 pEHpef salin
chloride (NacCl) to gargle for about 1

cells was dispensed back into the cup



15 mL collection tube. Then the coll e«

RNA extraction.

3.4RNA Extraction
3.4PLeparation for RNA Extraction

Prior to RNAI egguapmenn, amd consumabl
Diethyl pyrocarbonate (DEPC) water to
Equi pment and consumabl esanstuchh ops pet t
tips were immersed in 0. Hr % eocoMeinD EadenbGde w

t hant odl ave

Cetyltmammenhwyim (bLGToAMBi)debuf f er was prepa
extraxtg oonf.2&&TmMB of 1.4 M of NacCH, 10
HCipHB. and 4 mmM ooff 20BDMA& mi xed toget her

to a volume of 88 mLdwi# haddubhendast o

3.4RRA Extraction from Buccal Cel | San

At initiaRolsytwipny 2@y mgol i done Q@IP VP 40)
CTAB buffer thenwani med iweld5 d@.6lpahedn
OL fMmrercaptoet hanol was addedai dto mtLh
collection tube, the saline containin
mi nut es attlB0C OTOhCe rspunp ear nat ant was t hert
buffer was added to resuspend the pell

HM



to a 1.5 mL microc®&htoifubbotober mNeast
the mixture was vortexed froref2 ymiamut «
The supernatant was transferred to a n

previous step was repeated.

After transferring the supernatant to
equal vol ume of i sopropanol was added
subj ecltbedmitnout es centrigf uGatl owi mg tll6e
supernatant was discarded and 600 OL
mi xXture was vortex bried@gflyr themi rcetnd g .i

supernatant was removed and 90 OL of

i ncubat éwaitnera béast h f or 15 minutes to

Next, the mixture wgbkorcebhtmi huged 8Bb |
debris and the supernatant was transf e
tube. A volume of 30 OL of 8 M Ilithiu
mi Xt ur e wa s-2 @Gfor2®nirutesd Following that, the mixture

was centrifuged at 16,000pfor 30 minutes and the supernatant was discarded.

Then, thepellet was added witlh 0 0 OL o f 70% et hanol a
16, 0(@O ox 2 mi nut es. Af t er the centri
di scarded. Lastldy ssbheegpel het2OowdL di s
mi n ut e°€. ThettotabRMNA was labelled properly and storeeih °C for

further use



3.4.3 DNase treatment

Il n a new 1.5 mL microcentrifuge tube,
DNase | were adde?for30enmutes.Mexty Dot el B0 3
mM otfhyel enedi ami ne tewasaaadcded iarctia t(IE
and 1 ncubGford@minutes. Thé DNase treated RNA storeelin

°C for further use

3.4Qdalification and Quantification of

The RNA saqpaesi weeeé by measuring the
of RNA at wavel ength o f 260 nm and
Spectr op hTohteo nmeetaesru r e me nwvte rcstuer af naecde waintdh |eit
sprayed Ki mevii gieheep asppemrpl s wereptlioccaaded
me a s u rseurrefhieecxet., a b | mwuwmefl reehes dwat er was
bl anKkiieln,of RNA sample was carefully
optical measurement surface and the |
and the concentration an@&ophirihg o0Oea:d
measurement suchfaedbeddmae liitdwedkNAsed f C

sampl e.

The RNA puuamgbeassessed by the absorba
280 mmloAf)A The RNA sample with ratio

general |l y acceGatlelda gahse rp uarned) RLNeAs j(ar di ns



The quality of t he e xwtarslaectteerdmi th@etda lb yR
electrophoresis. Approxi mately 0.2 g o
of 1 XBoTrrRise ATBRUf fer i n a mbRrRedalwef | &
swi ranihde@t endi cirnotwahives ol ve t he agarose p
A clean 0.75 mm comb was placed in a ¢
was poutrheed genlt ocasting tray and was | ef
30 minutes ttohes odambh fwas Neerntl|l y remove
in the gel el ectrophoresis tank. Then,

till it covered tahbeoluntmml e gel to a dep

Before | oading the RBLATfs anopaldeasa ginmdtyoe dt h
wi téboF RNA samples on a cleehnkipabDBAi |l

| adder was atLod rioxaeld nwi tdly el and | oaded

the gel. The gel was then run at 90 V
transilluminator. The presence of 288
RNA gel i tmag e p wetshden ctewoofbands wer e i nd
RNA i ntSediriotede(r) . et al ., 2006

3.5Compl ementary DNA (cDNA) synthesis

OneScript Plus Reverse Transcrifptrase v
cDNAynt hebkesewfract e@MoRNA.0ol Bidri®it, d NT @

mi x, andf rneuec | veaatseer wer e added i nto a m
by the extracted RNA. The5erG xftarr e5 wnisn

and chil | Z®ndi nount Btheee mfi «rt uure dwoaven .gent | y



N e x5X,RT buffer, RNase OFF ribonuclease inhibitor and OneScript Plus

reverse transcriptaseas added into the sample mixture. The mixture was then

gently mixed and sm down. After that, the mixture was incubated for 15

minutes at 50C to perform the cDNA synthesis. The reaction was stopped by

heating the mixture at 85 °C for 5 minutes then chilled orTide.e

and purity of the

component wa s as

Table Bofiponents

cDNA wabBemeabumedoby

seen in Table 3. 2.

of

cDNA synthesi s.

Component s

Vol ughe) (

1®Mol i go (dT)
10 mM dNTP mi x
Nucl-ase water
Extracted RNA
5X RT buffer

RNase OFKibonuclease inhibitor

OneScript Pluseverse transcriptase

Total

1

1

11.5

20

3.6Gr adiPERL

Pri meMTsHFaRhd a housekeeping de&rbe . ) RNAS r

were used in this

study. The forward

prisaere | iTathdé3IPTH3:N master mi x assay for

prepared as showed

nunT alolwen . 3 . Th earcd nwe

H P

concentr at



PCR amplification of c¢cDNA is demonstr s
for each well of the gradient PCR is
used to optimize the annealing temper a

optimized anmealwd&®sy 6tlemper at u

The PCR products wekloadtynegm d o0Aa% eag avri d &
and electrophoresis was performed at
presence of the desired PCR amplicon

captured under UV transilluminator.

Tabl3&Nu3.l eoti de sequence of primers us.

Pair wise Primers (56 to 3 PCR
ampl i
(bp)

18r RN.For wa AACTTTCGATGGTAGT 104

Rever CCTTGGATGTGGTAGC

MTHFR For wa GAACGAAGCCAGAGGA 163

Rever GGGTGGAACATCTCGA




Tabl4&2C@&8ncentrati on and vol ume of PCR

amplification

PCR Stock Fi nal Vol ui

componen concentr concentr (uL)

2x PCR M 2 X 1x 9. 0C
Mi x

Forward 1 M 0 .pMm 0. 7¢
Reverse 1 M 0 .pm 0. 7¢
cDNA tem - 100 pun g/ 1.0C¢C
Sterile - - 6. 5¢
wat er

Tot al 18. 0

Tabl5eCo3nndi ti ons for gradient PCR ampl i

Stage Temper a Dur at i Cycl e
(AC)
Prceenatu 94 5 minu 1
Denatur 94 30 sec
Anneali 6 N1 O 30 sec — 35
El ongat 72 10 sec
Final e: 72 5 mi nu_J 1
Hol d 10 Y




TabléeTeS3mper ature of each well of the g

Row Temperatur e
A 66.0
B 64. 9
C 63. 2
D 60. 5
E 57. 3
F 54 . 7
G 53.0
H 52.0

3. 7Quantification of MTHFR mRNA Gene E

3. 7R&al ti me PCR

ThEMTHFRene expression was qwaltihf Bedghts
Green 5X gRCRhme&XS truRINA used as the ho
geneseasviamgreference for normalization
18S nBRNADbiquitously expressatfamydedt s
the experiment al treat ment s. First, q |
tips were sent for autofCheavmaptreror mitx
was prepared as shown in Telrlee p3.p7etttte
into gPCR tubes which were then seal ec
Then, all samples wer eRpdliamedPGR mhehh

for ampliTheaqkP OR tigesr msahlowny dlni nfgg bl e 3

H'Y



Tabl7eCaBncentration and volume of- the g

ti me PCR amplification

gP CR Stock Final Vol urm

compone concentr concentr (uL)

Bright ( 5 X 1x 2.00
gPCR m
Forward 1 M 0 .pMm 0.40
Reverse 1 M 0 .pm 0.40
CcDNA t e - 100 pun g/ 1.00
Sterile - - 6. 20
water
Tot al 10. O

Tabl8Th3eer mal cycltiinngg fROGR tahnep Iriefailcat i on

Stage Temper a Dur at i Cycl e
(AC)
Prceenatu 94 5 minu 1
Denatur 94 30 seTt T 35
Anneal. 60 30 sec
El ongat 72 10 sec
Mel t Cu 6595, ]

Analys incremen

0. 05 s

H ¢



37. Data Analysis of gPCR

The Cq values obtained from the gPCR o
gene expMésiEROomark8chmi ttgen, 2001; Bon
202The double del®PdmeCthohdt wad @Bed in
study to calcul ate MTheFtRhabhd genmakkpee

18S rRMkbe mdlistied as foll owing:
gCt = Ct (itCar JeHtougerkee)epi ng gene)
PPt gt (averaggCtof( essvaempdgee of cont

Fold gene &"phression = 2

3.8St at iAsntailcyasli s
3.8Ahalysis of Survey

The preval ence of coffee consumpti on
preferences of coffee as well as the
consumption was deter mi ned. The resul i

frequency and percentage.

3.8C@mparison Bet weenrabba tiutad a |C oa nfde eN dDn

The blood pressMTHEHEFRRNA sex prraetsesi amd | e
compared betweehmhababualbalgr eWhgistnroeayi nlg

t e $he null hypothesis and alternative hypothesis were as followed:



Ho= There is bboddf peessaireMTiHFIRRNA e 1 at
expressiben weemelhabitual chod bfieteu ad r i ocndkfe

dr i npkoesrosf f ee treat ment .

Hi= There i s bal ododf fperressaendl i FRRINAe 1 at
expressiben weemelhabitual chod If ieteu ad r i cnkfe

dr i npkoesrosf f ee treat ment .

The difference irblood pressure, pulse rate aidl HFeERx pr essobn | ev
each group at different t iwerecommaiecht s ( O
usingtheWi | cox ormRaSiikgnfeecst and the null hyp

hypot hesis for habitual coffee drinker

Ho= Ther e i sinbloodpdessiré, putseeratecddd HFeRx pr e s si on
| e belt wdifferant time pointgpostcoffee treatment among the habitual

coffee drinkers.

Hi= Ther e i dnblaodgdressufegpulsemateeMd HFeERXx pr es si on
| e Welt wdifferant time pointgostcoffee treatment among the habitual

coffee drinkers.

While the hypbabhe¢sas tctoffeendrinkers w



Ho= Ther e i sinblood pdessiré, pulseeraiecddd HFeRx pr e s si on
| e vbeelt wdifferent time pointspostcoffee treatment among the nron

habitual coffee drinkers.

Hi= Ther e i dnblaodgdressufegpulsemateeMd HFeRXx pr es si on
| e vbeelt wdifferent time pointspostcoffee treatment among the nron

habitual coffee drinkers.

Nexlhe dssociation behlakeietnu éhla bd dfufad e adrd
studied by comparing between male and

the KwWabkab H Test waandad hfeolhlypw:it hesi s

Ho= There i s no di fference bet ween ma
habitual cof f eehadriitrukad r sc,ofrhelee dmamker

habitual cpmos$tdoféeetredtmentn k er s

Hi = Ther e i s a di fference bet ween ma |
habitual cof f eehadbriitrukad r sc,ofrheelee dmamker

habitual cpms$tdofteetredtimentn k er s

When significant di ffewadore wae ¢€tompd

bet ween the genders within each group.



3.8C8mparison Between Gender Within Ea

Thel ood pressurMT HRRelnkee exptresamnadn wer
bet weaelne anand etmiaé efhgrp olt ehleisti sa | a sd rliinskteer

bel ow. The compari sWhmi twaesy dWd ntee sits.i ng N

Ho= There is imdoadidf fpegresrsaue MT HHIRelnee r a
expression between mal e an gostéofemal e h

treatment.

Hi= There isifml adod fepresser ®T HPpdRelnsee r al
expression between mal e angosttofemal e h .

treatment.

Whil e the hyphhabhe¢sas Ttoffeendrinkers w

Ho= There is imdoadidf fperesrsaue MT HHIRelnee r a
expression betwaeomamat aabndpobtéotieal dr i n |

treatment.

Hi= There isifml adod fepreanser T Hpdelnsee r a1
expression betwaeomamat aabndpobtéotieal dr i n |

treatment.



The difference irblood pressure, pulse rate aidl HFRx pr essobn | ev

each group at di fferent t i meereplsoi nt s (

compared usingthe/i | c o x o RaSikg Med t

For all the spwalibeat cawvbhs@dh abgeicatieantt

t hoebserved werda regiedheressd st atistically s



CHAPTER 4

RESULTS

4. 1Di stribution ofHaHaibtiuvaulalCoafnfde eNoDhr i n

A total of 426 participants were recru
mal e participants inarnthhe mumder wafs f

participants was 251 (59%).

According to the questionnaire respons

were considered as habitual cof fee dri
more than three ti mes a week. wlsil e m
nomabi t ual cof fee drinkers as their C !

than three times per week:-halbhe uparle vcaolfe
drinkers in UTAR, Kampar has been sumi

t he gender dlisdggiifbiud atoicoona sadfmpa a fofne i s .

Table 4.1. 1t could be observed that m
mal 88) (whil e majority -lodbitthealf eoafl feese
( 88 . The BMI status of participants w
classified into uRder we(rlg8a#5 9( 3k 8/ Bk

over we i2h t9 k2@nd obede Ma3drkg/ymof t he
fell under nor mal range (57. 5%) whi l

underweight, followed by overweight (1



81%

rahé. Hi stri
Kémpar 426)

= Habitual coffee
drinkers

Non-habitual
coffee drinkers

Tabl eAdsdmmary of classification
di stribution in UTAR.
Vari abl es Subjects (n =
Mal e Femal Tot al

Gender distr 175 (¢« 251 (%t 426 (1
Coffee consu

Habi tual 5 23 &%) 2 91 %) 81 (1¢

drinkers

three or

three tim

No-habitua 123 ] 2 2 8 % 34058 1%

drinkers

|l ess than

per week)
Tabl eBMI. 2s:t atus of participants
BMI (Mean N S.D. Frequency (n
Under wei ght? (<18 119 (27. 9%)
Nor mal-2@418 3% g/ m 245 (57.5%)
Overwei-@gBt 9QORG/ r 45 (10. 6 %)
Obese (330 kg/ m 17 4. 0%)

buti ofhadfi thabi codlf eand

of



4. 2Anal ysis of Questionnaire
4. 2Tgpes and Preferences of Coffees of

The choices of coffee types of <coffee
past six months in percecbhagei wgr éheec
most and the reason the umesmoceof weel d

of the respondents were also recorded

Based on Figure 4. 2, Il nstant coffee w
preferred coffee type at 3 8 %, foll owe
According to the findingandhaéblitsh e$ umi
most 1 mportant reason for respondents
type was baskd%w)armo ntvlealii re ntcaestaend( avail ab
typles%f’/Respondents also choose tiheir mc
per sprmeaflet @nu)g.e Whi |l e t hemaseta scoonf ftehee tuysy
pref-mosedcoffee type would differ is F

wor k place a3n0dw)8st udy pl ace (



Gound decaffeinated
2%

Instant decaffeinated
4%

Others_——4

N\
6%
Espresso
14%

Cappuccino
18%

Instant
38%

\_ Ground /filter coffee
18%

Figur®Bhd. offee types that are most us
who consumed coffee in the past six mo
Table Re&sons for coffee drinkers to
Reasons Subj ed4?6 (n=

It is the type | 6 81 6%)0

It tastes best. 7 61 7(%)3

It is the most a 48 1 (9B

It is the most r 7 11 6(%)7

Thel ace wher e 2 25 .99

provides the mos

Ot her me mber s i 2 35 .99

prefer most wused

Ot her s 11@ 7%)6

Tabl eRedasdans for the used most coffee
most coffee type by coffee drinkers.
Reasons Subj ed4?6(n=

I cannot afford 1024%)2

The place where 13B0%)8

not use the pref

Ot her me mber s i 6 91 6% )2

prefer another t

Ot her s 12@ 8%)8

oy

c



4. 2ARPtitude and Perception Regarding C

The attitude and perception of respond
al so r ectolred efdi madhidn g s , expressed i n fre

summari zedd in Tabl e 4.

Tabl eAt4t.iSt:tude and perceptions regardi n:

Vari abl es Subject (n = 42

Attitude
Perceptio

regarding 1 2 3 4 5
consumpt.i

LIS, rr e 27 L
getting c(18' (33. (40 (6.3
Drinking 44 121 151 96 14
hear t dis(lo' (28 (35. (22. (3.3
\I/vhgﬁnlncoozfrf 74 104 104 91 53
LoPLelel, 39 64 117 108 98
decaffein (9-2015. (27. (25. (23.
Dirl,gl;'”mg 29 60 134 132 71
D oot (6.8 (14. (31. (31. (16.
Leggbgg o 167 126 91 29 13
do (39. (29. (21. (6.8 (3.1




Tabl e cdo.n5t:i nued)

Vari abl es Subject (n = 42
Attitude

Percep_tlo 1 5 3 4 5
regarding

consumpt.ii

I drink c 40 59 116 145 6 6
taste (9.4 (13 (27. (34. (15.
Ibegfraljgg . 163 139 94 21 g (2
fashionab(38 (32 (22 (4.9
{Opgfifﬁ[(i 44 81 116 91 94
coffee. (120. (1219 (27. (21. (22.
|l cannot

when drin 8 2 99 99 77 69
coffee in (19. (23. (23 (18) (160
evening.

Il drink c 51 73 106 108 88
help me s (12%) (1% (2%) (2%) (200
Lpfr ecfoefrf e'e‘ 71 67 232 40 16

i mported (16) (1%) (5%) (9%)4 ( 3%)8
Drinkimng 125 103 141 36 21

makes me
i mportant (2% (28) (3% (8%)5 (4%)9

*1 represents strodigdyggndés agd ereeprresemtr € sn
agree and 5 represents strongly agree




4. 3Coffee Test Experi ment

4. 3BLood Pressure MaadurmPahmheart sRaft @r Hab

Nod#dabi t ual Coffee Drinkers

Bl ood pressure and pulse rate were me:
water aatl 6omimee 30 min and 60 min anc
The average of each participantds mea

Appendi x E.

4. AMTHFRRNA Expression
4. 4.1 Qualhdf Quanioofmh iExatriacort ed RNA Sampl

The tot al RNA was extracted from all S
RNA samples were examined using gel el

i's sheiwguria 4. 3.

NI\J-bCD@I\J|CT
OCWWuUlh,h WT

Figu

Lane 2 to 7 is the extract evb RNAgfmmeom s
(28S rRNA ammderle8 SrortRNA)served amd t he
there was too | ow concentration of tot



The extracted RNA samples were quantif
to obtain the concertation amd TPpheity
average cboRaAt sadampd apuerriet VB 6L. 881 dn gl/. 8 2,

respectively

4. 5Evaluation of c¢cDNA Sampl es

The c¢cDNAs were synthesized from the
concentration and purity of the CcDNA s
spectrophot ometer. The averagd panceéeg:

wetemgy/&rnd 1.66, respectiwely as shown

4. 6 Redli me PCR Amplification

cDNAs wer edtsd ab@ldrmrgizeet i me PERI ampl i fi
I n thi MTHE&QRednye expression | evel o f tr
eval uaM@eéiFeRk pr essi on o fh ahbaibti uaula | c cafnfde en

prpeost cof fee and water treatment i s s

Tabl eGedn.e6 ;e x pMEHBaRmom gofhabi-bhbakitaad aoh
drinkpostpaxed feahesumpti on.

Treated ( Untreated

O m30 r60 r0 m30 r60

Habitual coffe
Averagle &C 5.5 6.9 6.6 6.1 6.1 5.8
e®B P 0.0 1.4 1.1 0.00.0 -0.3



Tabl e cdo.n6t:i nued)

Treated ( Untreated

O m30 r60 rO0 m30 r60
Fold gene® 1.0 0.3 0.4 1.0 1.0 1.2

No#fmabitual co-

Averagtle &2C 6.0 5.7 5.7 5.5 5.5 5.6
<Y A 0.0-0.2-0.20.0-0.00.1
Fold gene® 1.0 1.1 1.1 1.0 1.0 0.9

laCt =MTCHBPRCt1 8S

2e®t (within t=r eea@tme(ndav erraoguepeCt (EmMer agee
origin time)

SComparedniwi {fhwi®hin trli&t9ment group) = 2

4. 7Compari son Bet weenHaHbaibtiutaula | C oaf nfde eN oDx

P o 9reatment with Coffee

47.1 Blood Pressure and Pulse RateMeasurements Po<tof f e e

Treat ment

Figuk eF4 ame HBi6gusaddthiezehange in the s
pressure, diastolic blood pressure and
in the figures that habitual coffee ¢
systolic and di ast I0i gno-bhtutt edbe pcoeBvsump!
However, at 66fmee@autesapmsnt , it can |
bl ood woes$sudeop while the diastolic &
Whi | e -ih &b intouna l coffee drinkers, It st
measurements even at 30 and 60 minute
Conversely, hhbi pnmiothnaebndtual otoffee dri

decrease aHab3i0t uailnuctoefsf. ee dri nkers sho:



in blood prelsasluirteuanhidef fneoen dr i nker s ¢

change in pulse rate.

The findings from the statis/ti The mumlal

hypothesis was failed towl&e nroejsdgtnad i3
di fference i n t he cardi omet abol- c me a
habitual cof fee drinkers after cof fee
8 7.50
6.92
.
6.82
_6
[@)]
T
Es
£ 3.90
L4
>
?
9_93
o
2
1
0
0
Omin 30min 60min
Habitual Non-habitual

Figuda&€hdanges 1in

sy s toofl ihca bbiltotoaglb ipdrneds Isruc
cof fee adr iOnkmems 30

mi n, and 60 min.
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Tabl7eTh4el ood pressure andampang eh aitteu anle
nomabi tual cprfdosae fdreienlcomsumpti on.

Bl ood pressurmeasdr pménesr & Me

Habi tual Nodsmabit pvals!l
drinkel coffee d

O minutes

SBP 102 81 N3 123N 116
DBP 67N&. 1 66.8N 18 .
Pul se rat 66 NBO. 7 70N2. 0

30 minute

SBP 109.8 KN 106.15.% 5 49
DBPR 73.1 N 69.9 N (¢ 34
Pulse rat 65.2 N 65.7 N o 67
60 minute

SBP 109.7 N 109.8 N 5 756
DBP 74.3 N 73.3 N g 54
Pulse rat 64.9 N 67.6 N g 45
*Significant dsMhfefrreapeunec e< i0s. (5 oven
ISystolic blood pressure

Diastolic blood pressure

However, when compared between the int

t h laalitual coffee drinkershoweda significant difference in the systolic and
diastolic blood pressure before and after coffee treatment aBposinutes and
post60 minutes. Whereas for ndrabitual coffee drinkers, there is a significant
difference in diastolic blood pressure befamed after treatment as well as
difference between 30 and 60 minutes. Systolic blood pressure only showed
significant difference 60 minutes after treatment. Both habitual and non
habitual coffee drinkers showed no significant difference in pulse rate before
and after treatment with coffee. The findings of #tatisticalanalysis were

summarized in Table @and Table 4.



Table 48: Differenceofb | ood pr es s u measueemahts lpetween e r a't
different time points among habitual coffee drinkers.

Habitual coffee drinker
Vari abl e Mean di ff p-val ue
SBP
0130 /i n 7.39 N 4 0.008
360 i n 0.10 N ¢ 0.889
0160 fin 6.50 N 7 0.01F
DB P:
0130 /i n 5.83 N 3 0.008
3G60 i n 1.20 N 3 0.406
0160 fin 7.17 N 4 0.01%
Pul se rate:
0130 i n 2.03 N ¢ 0.674
3G60 i n 0.25 N E 0.386
0160 fin 0.81 N ¢ 0.953
*Significant dif fvealemece< iCk. @5 oven when p
ISystolic blood pressure

’Difference between 0 miand 30 min

3Difference between 30 min and 60 min

“Difference between 0 min and 60 min

i astolic blood pressure

Table 49: Differenceofbo | ood pr e s s u measueemahts fpetweep e r a't
different time points among ndmabitual coffee drinkers.

Nodhmabitual cof fee drinke
Vari abl e Mean di ff p-val ue
SBP
0i30 #fAin 3.90 N 7 0.074
3G60 i n 3.60 N 6 0.085
0i60 fmin 7.50 N 7 0.01%
DBP:
0i30 #fAin 3.05 N 3 0.016
3G60 i n 3.40 N 3 0.01%
0160 fin 6.45 N 4 0.007
Pul se rate:
0i30 i n 4.45 N € 0.092
360 i n 1.85 N 5 0.474
0i60 fin 2.60 N ¢ 0.358
*Significant dif fvealemece< iG. @5 oven when p
ISystolic blood pressure

?Difference between 0 min ard® min

3Difference between 30 min and 60 min

“Difference between 0 min and 60 min

i astolic blood pressure



4.7.2 Expression ofMTHFR Po£ibf f ee Tr eat ment

I n this study, the fold gene expressi
treatmenshgwmomuipn7/aBiAgutee 4reat ment with
observed that tMEHIBRrnegs shiadbn tlueav e Ic od ff ¢
downr e@ul 8t0edni n Toamd 6@ mihe. opposite t
t he -hradbn t ual coffee dwmnipnlegud BBEBR heng
expr es scioofnf epeo sttr @ at onlead t c va mn 420 orhi Mu tlegs

and a fold chamgenionfutle.sl8 at post

Thet atfsnhndcahbgs are summari zed in Tabl e

is no significant dif f-rakintcealbed awfefeme |

after cof fee treat ment . Thus, .the nul l
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Tabl e G&AnEkO:ex prMelsHsFiRonm ngf habi thwmali t amd
coffee pdmpoe&ferse consumpti on.

Gene expression (Mean K

Habitual No#mabitual pwvalu
drinker drinker s

O mi 1

qC t 5. BR2. 66 6. 8D. 08

Pt 0.00 0.00

2( o ) 1.00 1.00

30 mi

qC t 6.94 N : 5.78 N 1 0.17.

PPt 1. 42 0.22

2( qu ) 0.37 1.17

60 mi

qC t 6.67 N = 5. 756. N4 0.19

PPt 1.16 0.24

2( atn ) 0.45 1.18

*Significant dif fvealemece< iGk. @5 oven when

There wasalso no significant difference ilMTHFR expressionat different
timepointsfor both habitual and nehabitual coffee drinker§ > 0.05) The

findings of the analysis were summarized in Table 4.11 and Table 4.12

Tab !l e Di#ferehce .of MTHFR expression level between different time
points among habitual coffee drinkers.

Habitual cof fee drinker
aCt Me achi f f er p-val uce
0i30 Mmin 1.29 N : 0.441
360 Min 0.94 N : 0.878
0i60 Min 0.26 N : 0.110

*Significant dif fvwalemece< ils. ®x oven when
Difference between 0 min and 30 min

’Difference between 30 min and 60 min

Difference between 0 min and 60 min

p

p



Tabl e Di#ferehc .of MTHFR expression level between different time
points among noihabitual coffee drinkers.

Nos#mabitual cof fee drinke
aCt Mean di ff p-val ue
0i30 Mmin 0.22 N 0.646
360 i n 0.24 N 0.959
0i60 i n 0.01 N 0.878
*Significant dif fwalemee<iG. F oven when p

1Difference between 0 min and 30 min
’Difference between 30 min and 60 min
3Difference between 0 min and 60 min

4. 7C8mparBetomeen Mal e and Female Habit

and Mal e andHaFkeintad eel NoOwnf f ee Drinkers

The association bethawdemnmudlabicohidlee amdd
evaluated further m@ayaencdo nipeanb impufal e e we e
dr i nakse rvsenlallaemads frecdmal bei t ual c.oflfte ewadsr i fnoku
t haytst®o®l i c bl ood pressur e, MTHIF®ethel i c
expr ess60nmipnouwsttes showedasdginhds chatt W
were done to compare between male an:

statistical findings are summari zed in

Tabl eAdefidge bl ood pressure and -pul se
habitual coffee dri-p&et scaoyridauknep tainodn f e n

Vari ab Grouping (n = 2pval
Habitual Nodshhabitual
drinker drinker s

Mal e Femal Mal e Femal

Omi :n

133+ 10 8+
SBP 75 94 +48 3.0 94 +97
DBP 72 . +B3 63 +F0 72 .+45 61 .+B5




Table(d4o0hB8Bi nued)
Vari ab Grouping (n = 2pval
Habi tual Nos#hmabitual
drinker drinkers
Mal e Femal Mal e Femal
Pul se 66 x@6 6;4.(;:0 7189 6855
&t 4. 21 6.5%7 5.83
1.22 1.15 0024 0. %215
30 min
11 5+ 10 3t 115+ |
C
SBP 79 70 13.0 9786 0. 0¢
DBP 752466 70xB0 74+89 6489 0. 0¢
Pul se 6588 6485 65+712 6638 0. 4°¢
&t 6. 89 6.29 5. 61
C
3.18 2,56 203 °- #b40 0. 4¢
60mi n:
11 9+ 118+ !
SBP 8.2 99 +3%8 177 10076 0. O3
DBP 79+36 69 +838 71258 6758 0. 01
66+3 663 69. 3
Pul se 123 123 12.8 6583 0. 7¢C
&t 4. 83 8.52 5.87
3.34 212 203 0 #B24 0.03
*Significant dif fvwealeme<0.i65 proven when p
ISystolic blood pressure
Diastolic blood pressure
4. 8Comparison Between Male and Femal e
4 . 8 Bldod Pressure and Pulse RatecCh an gdMal e and Femal
Habitual Cof fee Drinkers
The chanlglesod nmeedasesueeament s of habitual
be obseéerigaudeaenied .glur.en 4t Be first 30 mi n
observed both genders showed an 1incre

P M



pressure while there was a decreased

female drinkers showed a decrease in s
the pulse rate increased.
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As for male habitual drinkers, the sys
min while diastolic blood pressure anc
4. 10) . feOvaelrealdhiowlge@reastbhange in blood pr

pulragest coffee consumption than mal e

O 0
-0.5 -0.70
€
o
2 1
9
o
o) 1.5
S 1.75
[a
2 2.25
2.5
1 2 3
e \ale Female

Fi gul@hdangewsl dafr daackoiftfueael dri nkers at
and 6@Omanie and female).

From the statistical analgsid$,ciantwasf
of the systolic30laod@d0pornesstues et posh
female drinkers while the dias®60Ilic w

mi nwtTeasb|l e 4. 14)



TabdlelChanglelsodadch prewslsue tea @minduai

cof fee

(mal e and-pobesmalcef fpeeconsumpti on

Habi tual coffee drinker
Mal e Femal e p-val ue
O min:
SBP 113.3 I 94.5 N
DBP 72.3 N 63.7 N

Pul se r a 66. 4 N 67.0 N
30 min:

SBP 115.9 I 103.6 I 0. 028

DBP 75.6 N 70.5 N 0.2009

Pulse ra 65.6 K 64.8 N 0.754

60 min:

SBP 119.8 I 99.5 N 0.06009

DBP 79.1 N 69. 4 N 0.016

Pulse ra 66.3 KN 66.3 N 0.917
*Significant di f fvealeunmee<0.is5 proven when p
ISystolic blood pressure

Diastolic blood pressure

However, when compareteiveast wieoe ns itghne fiir
di fference in blood pressure and pul s
bet wkiefnf er ent( Ttaibhep adi. 1t59 . Whil e for fe
thersigasficant difference in he syst
mi n andTh30 snyisnt.ol i ¢ bl ood pressure was

dief €nt bet ween (OTablne ah.dl &)0. mi



Tabl &8DdAflerence of blood pressure and

poifndrs mal e habitual coffee drinkers
Mal e habitual coffee dri

Vari abl e Mean di ff p-val ue

SBP

0i30 i n 5.25 N 4 0.066

360 #in 3.90 N 5 0.144

0i60 fin 8.38 N 1 0.1009

DBPF:

0i30 fin 4.62 N 3 0.068

360 #Fin 6. 75 N 3 0.080

0i60 fin 3.50 N 5 0.068

Pul se rate:

0130 Hin -1.75 N ¢ 0.465

3G60 #in -0.94 N ¢ 0. 686

0i60 fMmin 2.05 N ¢ 0. 705

*Significant dif fvwalemmece< ils. @5 oven when p

ISystolic blood pressure

Di fference beadtOwemdm 0O min and

i fference between 30 min and 60 min

“Di fference between 0O min and 60 min

Wiastolic blood pressure

TableD#dafl6rence of blood pressure and

poifndrs femal e habitual coffee drinkers
Femal e habitual coffee di

Vari abl e Mean di ff p-val ue

SBP

0i30 Min 9.10 N 3 0.042

3G60 i n -4.10 N @ 0.068

0i60 fin 5.00 N 2 0. 042

DBF:

0i30 i n 6.8®. N1 0. 043

pp



Tablle{dontinued)

Femal e habitual coffee di
Vari abl e Mean di ff p-val ue
3G60 #in -1.10 N 1 0.273
0i60 fmin 5.70 N 4 0.080

Pul se rat e:

0130 Min 2.25 N 7 0.715
3G60 i n 1.55 N 3 0. 345
0160 fMin 0.70 N 7 0.686

*Significant dif fvealemece< iCk. @5 oven when p
ISystolic blood pressure

Difference between 0 min and 30 min

Di fference between 30 min and 60 min

‘Di fference between O min and 60 min

i astolic blood pressure

4 .28 Blood Pressure and Pulse Rat€ hangMal e and Femal e

Habitual Cof fee Drinkers

For nonrhabitual coffee drinkers, the changes in blood pressure and pulse rate
are shown in the figures below. From Figurg&ldand Figure 4.2, it can be
observed that the blood pressure of male and femaléhaoitual drinkers
increases after coffee consumptidime pulse ratean be seen tdecreasen

male and female nehabitual coffee drinkerafter coffee treatment (Figure
4.13). Generally, it can be observed thadles showed greater changes in blood

pressure and pulsateas compared with females

pcC
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Pulse rate (bpm)

Omin 30min 60min

—|\ale Female

Figure4.13:Changes i n phid sietoufdltee adff i mkrr s a

min, andm#&l0e mamd femal e) .

From the statistical anal yssiisg,ni if i c aviat
di fference in therkhbebodeepnemalbeeanddf g
habitual cahdeehdsi nker sul | hypot hesi s

(Table 4.17)

Tabl &@Thelbl ood pressur-faldintdu plul sef frad ¢
(mal e and-pobesmalcef fgpeeconsumpti on

Nos#mabitual coffee drinke
Mal e Femal e p-val ue
O min:
SBP 109.8 I 94.7 N
DBP 72.4 N 61.2 N
Pulse ra 71.8 N 68.5 N
30 min:
SBP 115.0 N 97.3 N 0.059

py



Tablle7(4onti nued)

No#fmabitual coffee drinke
Mal e Femal e p-val ue

DBP 74.9 N 64.8 N 0.075
Pulse ra 65.1 N 66.3 N 0.600
60 min:
SBP 118.9 N 100.6 I 0.116
DBP 78.8 N 67.7 N 0.173
Pulse ra 69.3 N 65.8 N 0. 465
*Significant di fpgwalenec<0.ic5 proven when
ISystolic blood pressure
Diastolic blood pressure

When compared bet ween di fthfaebrigmutal t icrod

drinkers showed a significant differen

as seen in Table 4.18. Whi lse ghbf i d amt
di fference in the systolic blood press
was significant difference in the dias:s
60 min as well as bdawéend01m)n and 60

Tabl &aDdaflerence of blood pressure and

poifndrs mahlaeb intounal coffee drinkers
Mal e -hmdon t ual coffee drinik
Vari abl e Mean di ff p-val ue
SBP
0i30 i n 5.20 N 5 0.136
3660 i n 3.90 N 6 0.225
0i60 fMmin 9.10 N 1 0.078
DBP:

P @



Table(d4o0h8i nued)

Mal e -hmdn t ual coffee drinl
Vari abl e Mean di ff ¢ p-val ue
0i30 i n 2.50 N 3 0.104
360 i n 3.90 N 5 0.225
0i60 fMmin 6. 40 N 6 0.080
Pul se rate:
0i30 Mmin 6.70 N 5 0.G42
3060 Mmin 2.50 N 1. 0.104
0160 fmin 4.20 N 7 0. 498
*Significant dif fvwalemece< is. @5 oven when p
ISystolic blood pressure
Difference between 0O min and 30 min
Di fference between 30 min and 60 min
‘Di fference betmieren 0 min and 60
Wiastolic blood pressure
Tabl e@Daffilerence of blood pressure and

poifndrs f e+albe tuan coffee drinkers
Femal eharban ual coffee drin
Variabl e Mean di ff p-val ue
SBP
0130 i n 2.60 N 5 0.465
3660 i n 3.30 N 6 0.197
0i60 fin 5.90 N 3 0. 042
DBP:
0130 i n 3.60 N 4 0.080
3660 i n 2.90 N 1 0. 042
0160 fin 6.50 N 4 0. 043
Pul se rate:
0130 i n 2.20 N 7 0. 686
3660 i n -0.50 N z 0.586
0160 fin 2.70 N € 0. 686




*Significant dif fvwalenmece< ils. @5 oven when p
ISystolic blood pressure

Difference between 0 min and 30 min

Di fference between 30 min and 60 min

‘Di fference betmieen O min and 60

i astolic blood pressure

4 .38 MTHFR Expressiono Mal e and Female Habitual

The fold gene expression of male and female habitual coffee drinkers is depicted
in Figure 4.4. The expression dfi THFRgene is seen to be downregulated by
0.16fold in 30 minutes after coffee consumption in male drinkers while it was
downregulated with a 75% expression relative to before consumption in the
female drinkers. However, by 60 minutes, M@HFR expression in male
habitual drinkersshowed an increaseith a 65% expression relative to the
basepoint. The expression level in female drinkers is shown to be lowered at 60

minutes with a 26% expression relative to before consumption.

1.40

o o = =
fo) o) o [®)
o o o o

Fold gene expression

o
i
o

o
N
o

0.00

0 min 30 min 60 min

m Male mFemale

Figure 4.14: Fold gene expression BfTHFRamong male and female habitual
coffeedrinkerat O min, 30. min, and 60 min



However, from the st atsiisgtniicfalc aanrta |dyisfif;
MTHFgRene expression between mal e-and f ¢

post <cof f(eealdlree ada m&2h)t

Tabl20Géne expM&8BERONhaoKi t ual coffee dr
femal-pdspreoffee consumpti on.

Habitual coffee drinker
Vari a Mal e Femal e p-val ue
O min
o t 4.21 N 6.57 K
PP t 0.00 0.00
2( o) 1.00 1.00
30 mi
o t 6.89 K 6.99 K 0.754
PP t 2.68 0.42
2 (o) 0.16 0.75
60 mi
qC t 4.83 N 8.52 N 0.117
P@ t 0.62 1.95
2( o ) 0.65 0.26

*Significant dif fwalemece< ils. @5 oven when p

When compared between different ti mep
di fference between the intervals (Tabl
dr i nskheorwse dgai fi canMT HkgRefneer eerxpe eismsi on b

min and( T™a0b Imei n4 . 22) .



Tabl2lD4 ffer MMMEERxopfr essi on | evel bet we

poifndrs mal e habitual coffee drinkers
Mal e habitual coffee dri

ot Mean diff p-val ue

0i30 i n 2.38 N 3 0.273

360 i n 2.06 N z 0.345

0i60 i n 0.33 N 2 0.715

*Significant dif fvwalenmece< ils. @5 oven when p
Difference between 0 min and 30 min
Di fference between 30 min and 60 min
Di fference between O min and 60 min

Tabl22D4 ffer MIMEERXopfr essi on | evel bet we

poifndrs femal e habitual coffee drinkers
Femal e habitual coffee di

&t Mean di ff p-val ue

0i30 Mmin 0.42 N 3 0. 893

360 #Min 1.53 N 3 0.225

0P 60 #in 1.95 N 1 0.043

*Significant dif fvealemece< iG. @5 oven when p
Difference between 0 min and 30 min
Difference between 30 min and 60 min
Di fference between 0O min and 60 min



4 .48 MTHFR Expressiono fMal e and F-elmbli eudlon Cof f

Drinkers

While the fold gene expression of male and femalehaintual coffee drinkers

is depicted in Figure 451 The expression oMTHFR gene is seen to be
upregulated in 30 minutes after coffee consumption in male and female drinkers.
However, by 60 minutes, thMdTHFR expression in male habitual drinkers was
higher with a 69% expression relative to the basepoint. The expression level in
female drinkers is shown to be lowered at 60 minutes with an 82% expression

relative to before consumption.

2.00
c 1.80 19
o
‘@ 1.60
C 1.40
S 106 1.17
s 120 10 1.00
2 000 o2
S 0.
5 0.60
2 0.40
0.20
0.00

0 min 30 min 60 min

®Male mFemale

Figure 4.15: Fold gene expression MTHFR among male and female non
habitual coffee drinkers.

From the statistical analysis, it was found that there wassignificant
difference inMTHFR gene expression between male and femalehadnitual

coffee drinkers prgpost coffee treatmerfTable 4.23).



Table 423: Gene expression MTHFRnorhabitual coffee drinkers (male and
female) prepost coffee consumption.

Non-habitual coffee drinkers (n = 10)

Variable Male Female p-value
0 min:

pCt 5.83+2.24 6.17 +2.15

ppCt 0.00 0.00

2( p®Ct) 1.00 1.00

30 min:

pCt 5.61 +2.03 5.95 + 1.40 0.917
ppCt -0.22 -0.22

2(pect) 1.16 1.17

60 min:

pCt 5.07 £ 2.03 6.46 +1.24 0.175
p@pCt -0.76 0.28

2( ®pct) 1.69 0.82

*Significant dif fvealemece< iCk. @5 oven when p

When comparing thMTHFR expression betweedifferent timepoints both
male and female nenabitual coffee drinkers showed no significant difference.

The statistical findings are summarized in Table 4.24 and Table 4.25.

Table 424 Difference of MTHFR expression level between different time
pointsfor male norhabitual coffee drinkers

Male non-habitual coffee drinkers (n = 5)

&t Mean difference p-value
01 30 min? -0.22 + 3.00 0.686
3071 60 min? -0.54+1.42 0.500
0i 60 min® -0.76 £ 2.19 0.500

*Significant difference is proven whenvalue < 0.05



1Difference between 0 min and 30 min
2Difference between 30 min and 60 min
SDifference between 0 min and 60 min

Table 4.%: Difference of MTHFR expression level between different time
pointsfor female norhabitual coffee drinkers

Female nonrhabitual coffee drinkers (n = 5)

&t Mean difference p-value
07 30 min? -0.22 £3.30 0.893
307 60 min? 0.51+1.86 0.500
01 60 min3 0.28 +1.87 0.686

*Significant difference is proven whenvalue < 0.05
1Difference between 0 min and 30 min

2Difference between 30 min and 60 min
3Difference between 0 min and 60 min

4.9 Overall Changes of Blood Pressure, Pulse Rate andMTHFR

ExpressionPostCoffee Treatment

Figure 4.16 illustrates the overall changes after consumption of coffee that
contains 3.52% caffeine. Generally, it can be observed that coffee consumption
would cause an increase in systolic and diastolic blood pressure in both habitual
and nonrhabitual offee drinkers regardless of gender. Whereas pulse rate
would be lowered after coffee consumption in both groups as well. Coffee
consumption can also cause an acute effeB BHFR expression as generally
MTHFR expression is shown to be downregulatedhdbitual coffee drinkers

while it is upregulated in nehabitual coffee drinkersegardless of gender.



Male 0-30 min 30— 60 min

SBP t 1
Habitual coffee drinkers — DBP 1 1
0-30 min 30— 60 min Bulsemie - .
SBP 1 . MTHFR 1 1
DBP t 1 Female  ¢_30min 30— 60 min
Pulse rate ! 1 SBP ) 1
MTHFR l t L pBp ' .
Pulse rate 1 )
3 g of black coffee in MTHFR ! !
150 mL of water
(3.52% caffeine) Male 0—30 min 30— 60 min
Non-habitual coffee drinkers SBP T 1
0-30 min 30— 60 min DR t t
Pulse rate 1 T
SBP 1 i
MTHER i !
DBP 1 1
Pulse rate 1 i Female 30 min 30— 60 min
MTHFR i = SBP 1 1
“=" indicates same as 0 — 30 min —| DBP t 1
Pulse rate 1 Il
MTHFR t ]

Figure 4.16:The overall changes from 0 min to 30 min and 30 min to 60 min
of systolic blood pressure (SBP), diastolic blood pressure (DBP), pulse rate
and MTHFR expression pygost coffee consumption.
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5. 1Coffee Consumption Status of UTAR S
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normally consume coffee when there is
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5. 1Génder Di fference in Coffee I ntake
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CHAPTER 6

CONCLUSI ON
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QUESTI ONNAI RE

3/26/24, 2:38 PM Epigenetic and Epigenomics Effects of Coffee Consumption in Blood Pressure, Pulse Rate and Cognitive Function

Epigenetic and Epigenomics Effects of
Coffee Consumption in Blood Pressure,
Pulse Rate and Cognitive Function

Informed Consent

Aim / Purpose of the Research:
The objectives are:
1. To study the prevalence of habitual coffee consumption among young adults.

2. To compare the distribution of forgetfulness, distractibility, and false
triggering among habitual coffee drinkers and non-habitual coffee drinkers.

3. To identify the allelic and genotypic frequencies in different study groups.

4. To compare the distribution of metabolism related genes and cognitive related
genes’ genotypes in habitual coffee consumption population and non-habitual
coffee consumption population.

5. To study the distribution of genotypes in
different classification of cognitive performance (forgetfulness,
distractibility, and false triggering).

6. To compare the distribution of

genotypes with different classification of cognitive performance
(forgetfulness, distractibility, and false triggering) in habitual coffee
drinkers and non-habitual coffee drinkers.

7. To determine the association
between gene variants and habitual coffee consumption.

8. To determine the
association between gene variants and cognitive performance.

9. To determine
the association between gene variants, habitual coffee consumption and
cognitive performance.

10. To evaluate the pre-post changes of mRNA expression,
blood pressure, pulse rate and cognitive functions in coffee testing experiment.

11. To study the impact of black coffee on gene expression, blood pressure,
pulse rate and cognitive functions via alteration of DNA methylation.

Procedure, Risk and Discomfort:

The project consists of four parts:

https://docs.google.com/forms/d/1nliwnyJnuwVsPlaNVuXVsfWaHbp-KowBjnZiOmeévifA/edit

1/39
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(i) survey and questionnaire;

(ii) genotyping
identification:

(iii) mRNA gene expression
(iv) statistical analysis.

A total of 420 subjects will be recruited to respond this questionnaire in order

to determine their demographic characteristics, including gender, age and

education level. Anthropometric measurements, such as blood pressure (BP) and pulse rate (PR), will
be obtained following the collection of mouth wash sample from the

participants. BP and PR will be taken by using

an automated blood pressure monitor. It will be measured on the

left arm after the participant has rested for 8 minutes in a seated position.

Anthropometric measurement using an automated BP monitor poses minimal risks and discomforts to
participant as

itis a non-invasive measurement method. Secondly, you are

required to rinse your mouth with drinking water to remove the food

particles present in your oral cavity. Then, you will be requested to rinse your mouth with 0.9% saline
solution for buccal cell collection. The

mouth rinse will be collected in a disposable paper cup and used for genomic DNA extraction. For
eligible participants (to be informed), you will be notified to attend the coffee testing experiment and
there will be another round of buccal cell collection. For this instance, the buccal cell collections are
used for RNA extraction. Buccal cell collection poses

minimal risks and discomforts to donor as it is a non-invasive method. The genomic DNA as well as
the RNA extraction will be used for further laboratory analysis.

Confidentially

Serial number will be assigned as to protect your personal
information and the result obtained. The info is used for research purpose only
and would not be revealed to any other third parties.

‘Who to Contact

If you have any questions, you may contact:

1. Chan Meng Hui (01124290902)

2. Chong Jian Cheng (0167150988)

3. Lee Xin Ci (0193966663 )

https://docs.google.com/forms/d/1nliwnyJnuwVsPlaNVuXVsfWaHbp-KowBjnZiOm6vifA/edit 2/39
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4. Loh Yen Joe (0183723685)

5. Low Tzyy Lin (0126051663)

6. Ng Yu Xuan (0124931325)

7. Tan Xin Yi (0179583963)

This proposal has been reviewed and approved by UTAR Scientific & Ethical Review Committee,
which is a committee to confirm that research participants are protect from harm.

Disclosure

Data, samples and specimens obtained from this study will not identify you individually. The data,
samples and specimens may be given to the sponsor and/or regulatory authorities and may be
published or be reused for research purposes not detailed within this consent form. However, your
identity will not be disclosed. The original records will be reviewed by the principal investigator and
the research team, the UTAR Scientific and Ethical Review Committee, the sponsor and regulatory
authorities for the purpose of verifying research procedures and/or data.

* Indicates required question

1. Email *

The flow of this project you need to know:

1. Part 1 - Questionnaire answering.
2. Part 2 - Coffee Testing experiment.

*Only the eligible participants who fulfill our research requirements will be invited to participate in Part 2,
further details will be notified in advance. *

Voluntary Participation

If you are eligible, your participation in this research is entirely voluntary. You understand that participation
in this study is voluntary and that if you decide not to participate, you will experience no penalty or loss of
benefits to which you would otherwise be entitled. If you decide to participate, you may subsequently
change your mind about being in the study, and may stop participating at any time. You understand that you
must inform the principal investigator of your decision immediately.

https://docs.google.com/forms/d/1nliwnyJnuwVsPlaNVuXVsfWaHbp-KowBjnZiOm6vifA/edit 3/39
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2. Consent*
Tick all that apply

[ Ihave read and understood the condition stated above and I agree to voluntarily participate in

these research studies.
3. Name *

4. Contact Number (e.g. 0123456789) *

5. UTAR Email *

6. Age*

7. Gender *

Mark only one oval.

C) Male
D Female

https://docs.google. i JnuwVsPlaNVuXVsfWaHbp-KowBjnZiOme6vifA/edit
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8. Ethnicity *
Mark only one oval.
) Malay
(__) Chinese

C ___ Indian

Other:

9. Education Qualification *
Mark only one oval.
(___ Foundation
___) Diploma

: Bachelor degree

() Master degree

) Doctor of Philosophy

10.  Place of Origin (Which state?) *

11. Residential Area (hometown) *

Mark only one oval.

_) Urban

Rural

12.  Current height (cm) *

https://docs.google.com/forms/d/1nliwnyJnuwVsPlaNVuXVsfWaHbp-KowBjnZiOm6vifA/edit 5/39
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13.  Current weight (kg) *

14. Amount of sleeping hours *

15.  Usual bedtime *

Example: 8.30 a.m

16.  Usual wakeup time *

Example: 8.30a.m

Skip to question 17

Part 1: Personal health
Please answer the questions as Yes or No. If "Yes", please further elaborate at the "other" option.

https://docs.google. i JnuwVsPlaNVuXVsfWaHbp-KowBjnZiOme6vifA/edit 6/39
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Epigenetic and Epigenomics Effects of Coffee Consumption in Blood Pressure, Pulse Rate and Cognitive Function

1. Please tick (V) at the appropriate column for each item. *

Yes No

Do you have

Do you have
hypertension?

Do you have
coronary heart
disease?

Do you have
cerebrovascular C
disease?

Do you have — —
hypothyroidism? :

Have you had

any form of

neurological

disease? ~— F—
(seizures,

epilepsy, etc)

Do you have

any form of

psychiatric - —
disorder? * =
(depression,

anxiety, etc)

Are you — —
pregnant? N o

Are you ey —
| ing? . )

https://docs.google.com/forms/d/1nliwnyJnuwVsPlaNVuXVsfWaHbp-KowBjnZiOm6vifA/edit
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https://doc

18. 2. Do you have other major disease? ®
(If "Yes", please state at the "other" option)

Mark only one oval.

) No
() other:

19. 3. Have you been prescribed any medication? (If "Yes", please state at the "other" option) *
Mark only one oval.

C No
() other:

20. 4. Do you smoke? (If “Yes”, please state the amount (pack/week) at the "other" option) *

Mark only one oval.

o
() Other:

Part 2: Family health history

Please answer the questions as Yes or No. If "Yes", please state who and/or the disease at the "other"
option.

21. 1. Do any of your parents (father/mother) have diabetes? *
If “Yes”, Who? (state at the "other")

Mark only one oval.

CONo
() other:

google iwnyJnuwVsPlaNVuXVsfWaHbp-KowBjnZiOme6vifA/edit 8/39
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22. 2.Do any of your parents (father/mother) have hypertension? *
If “Yes”, Who? (state at the "other")
Mark only one oval.

No

___) Other:

23. 3. Do any of your parents (father/mother) have coronary heart disease? *
If “Yes”, Who? (state at the "other")

Mark only one oval.

24. 4. Do any of your parents (father/mother) have cerebrovascular disease? *
If “Yes”, Who? (state at the "other")

Mark only one oval.

./ No

) Other:

25. 5.Do any of your parents (father/mother) have hypothyroidism? *
If “Yes”, Who? (state at the "other")

Mark only one oval.

No

) Other:

https://docs.google.com/forms/d/1nliwnyJnuwVsPlaNVuXVsfWaHbp-KowBjnZiOm6vifA/edit
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26.

27.

28.

29.

Epigenetic and Epigenomics Effects of Coffee Consumption in Blood Pressure, Pulse Rate and Cognitive Function

6. Do any of your parents (father/mother) have other major diseases? *
If “Yes”, Who and please state the disease at the "other" option.

Mark only one oval.

(ONo
() other:

7. Do any of your parents (father/mother) have any form of neurological disease? *
(seizures, epilepsy. etc)

If “Yes”, Who? (state at the "other")

Mark only one oval.

C_No
() Other:

8. Do any of your parents (father/mother) have any form of psychiatric disorder? ®
(depression, anxiety, etc).

If “Yes”, Who? (state at the "other")

Mark only one oval.

CONo
() Other:

Have you drunk at least one cup of coffee in the past six months? *

Mark only one oval.

D Yes  Skip to question 30

C No Skip to question 38

google.
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30.

31.

google.

Epigenetic and Epigenomics Effects of Coffee Consumption in Blood Pressure, Pulse Rate and Cognitive Function

1. Coffee consumption frequencies: *

Mark only one oval.

Q <3 times per month
Q >3 times per month
C) <3 times per week
() >3 times per week
() <3 times per day
Q >3 times per day

2. In a typical day, how many cups of coffee do you drink? *

Mark only one oval.

C) 2 cups or less
©3-4cups
©5-6cups
C>7-8cups

Q 9 cups or more

11/39
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32. 3. How often do you drink coffee on each of the following occasions? *

Epigenetic and Epigenomics Effects of Coffee Consumption in Blood Pressure, Pulse Rate and Cognitive Function

Never Rarely Often  Always
First thing
after
wakingwp () () (O (D
in the
morning?
With — P—
s O O O D
During your B - . B
momng () (O (O ()
break?
Withhoch? () C O () (D)
During your
afternoon o O o O
break?
With — —_ — —
dinner? - O ) -
In the
evesing e = )
o O O O O
dinner?
Atbedtime? () O O O
During
examinaion () () () ()
week?
‘When
isiti ( N
e O O O O
family?
‘When you
are O O O O
stressed?

https://docs.google.com/forms/d/1nliwnyJnuwVsPlaNVuXVsfWaHbp-KowBjnZiOm6vifA/edit

12/39
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33. 4. Please indicate which one of the following types of coffee you use most and which one *

you prefer most.

j Instant

J Ground/ filter coffee (e.g. house of coffee)
" | Instant decaffeinated

|| Ground decaffeinated

] Cappuccino

_‘ Espresso

| | other:

34. 5. Which of the following is the most important reason for using the type of coffee
specified in Question 4? Please tick ().

Mark only one oval.

_ Dltisthe type I prefer.

) It tastes best.

) It is the most affordable.

. Itis the most readily available.

) The place where I work/ study provides the most used type.
) Other members in my household prefer most used brand.

) Other:

35. 6. If the type of coffee you use most often differs from the type you prefer most, which *
is the most important reason for this discrepancy?

Mark only one oval.

) I cannot afford my preferred type.
) The place where I work/ study does not use the preferred type.
) Other members in my household prefer another type of coffee.

") Other:

https://docs.google.com/forms/d/1nliwnyJnuwVsPlaNVuXVsfWaHbp-KowBjnZiOm6vifA/edit 13/39
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36.

37.

Skip t

to question 39

Epigenetic and Epigenomics Effects of Coffee Consumption in Blood Pressure, Pulse Rate and Cognitive Function

7. How important is each of the following to you when purchasing/ ordering coffee? *

Mark only one oval per row

.Totally Unimportant  Important VVery
unimportant important
Low price O O O O
Smooth
o o O O O
Purchasing/
ordering a
e D 8 5
brand
The
srengthof () O O )
the coffee
Purchasing/
local brand
Purchasing/
ordering an
_—— O O O O
brand

9. Do you consider yourself to be a coffee addict? *

Mark only one oval.

C) Yes
Q No

https://doc

google.

1JnuwVs PlaNVuXVsfWaHbp-KowBjnZiOmévifA/edit
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38.

Epigenetic and Epigenomics Effects of Coffee Consumption in Blood Pressure, Pulse Rate and Cognitive Function

Please rank, in order of importance, each of the following reasons for not consuming L
coffee in the last 6 months.

Allocate a rank of “1” to the most important reason for not consuming coffee in the last
6 months, a rank of “2” to the second most important reason, etc. allocate a rank of “6” to
the least important reason for not consuming coffee in the last 6 months. (All the
numbers from 1 to 6 should be chosen for this question, without equal rank.)

Mark only one oval per row

I do not
like the
taste of
coffee.

I do not
like the

Coffee is

I do not

ofcfr O O O O O O

1 cannot
sleep

google.

1JnuwVs PlaNVuXVsfWaHbp-KowBjnZiOmévifA/edit
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39.

Epigenetic and Epigenomics Effects of Coffee Consumption in Blood Pressure, Pulse Rate and Cognitive Function

1. To what extent do you agree with each of the following statements? *

Strongly
disagree

Disagree Neutral  Agree

Strongly
agree

coffee
increases my — — P e
risk of !

1 prefer

to drinking O C D) (
decaffeinated

coffee.

Drinki
coffee gives — P — ]
me an energy - ! ‘
boost.

I drink

coffee — — — —
- — - o) =

friends do.

1 drink
coffee forthe () @) @) (
taste.

I drink O C D E
coffee

because it is

fashionable.

https://docs.google.com/forms/d/1nliwnyJnuwVsPlaNVuXVsfWaHbp-KowBjnZiOm6vifA/edit
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vLLaudy 1t 1o

Driniongble.
—coffee
DBlakinge.
Eomes | A Gy A W A G R )
Tglneder me.
—drinking tea
fopdefieking
o sl o B o DR s T s MR e

W GiinAing
hagnnsrdell
aaiccp w'hcu
duinking fall
aoléep mliba

bdeinikg.
Delpnke stay
aofike.to
uCip e Sy
Thypfer local
~brands-of
dqffieferdocal
nqadtedf
onee to o Q O O O

Ty
Buisgking
~coffee makes
Deifiddhg
ooffesranakes

e 1ee

important.

Please list the foods and drinks you consume normally. Please state “Nil” if none.

40. Breakfast (1st meal) and snacks: *

https://docs.google. i JnuwVsPlaNVuXVsfWaHbp-KowBjnZiOme6vifA/edit 17139
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41. Tea break (before lunch) *

42. Lunch (2nd meal) and snacks: *

43. Tea break (before dinner)

44. Dinner (3rd meal) and snacks: *

45.  Supper: *

Skip to question 46

https://docs.google. i JnuwVsPlaNVuXVsfWaHbp-KowBjnZiOme6vifA/edit 18/39
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46. 1. How many days in a week do you eat/drink: *

0 1 2 3 4 5 6 7

Confectionery

(local cakes,

e O O O O O O O O

Jjelly. snacks,

etc.)?

Fruits

(exclude QO O O OO O O O O

canned fruits)

Vegetables/ s _— — o P — p

e O O O O O O O O

rRwvar O O O O O O O O
*

47. 2.How many serving of the following types of food do you take usually on the day you

eat?

1 2 3 4 5 More

than 5

Confectionery
(local cakes,
amle. O O O O O O
cream, ABC, o o o o .
jelly. snacks,
etc.)
Fruits
(exclude o O o o o O
canned fruits)
Vegetables/ —
e O O O O O O

https://docs.google.com/forms/d/1nliwnyJnuwVsPlaNVuXVsfWaHbp-KowBjnZiOm6vifA/edit
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48. 3. Usually on the days you drink plain water, how much of plain water do you drink (mL)? *

Skip to question 49

Part 1: Processed Foods

https://docs.google. i JnuwVsPlaNVuXVsfWaHbp-KowBjnZiOme6vifA/edit
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49. Please tick at the appropriate columns of the amount of servings per day. *

(=]

w
A

0
=N

Epigenetic and Epigenomics Effects of Coffee Consumption in Blood Pressure, Pulse Rate and Cognitive Function

EE
o @

Any kind of

0

0

Deli ham
(chicken/beef)

Sausage

Bacon

French fries

Frozen pizza

Pickles

0|0|0]| 0 |0]|0]0]0] 0 |0]0

0l0|0} 0 [0|0|0|0| 0O |0

0]10(0] 0 |0]0|0|0] 0 |0]0

0|0]010 |0]0]|0|010 (0]0

010|010 (00|00 0 (O

Canned fruits
(cocktails,
pineapple,
peach. etc)

0
0
0
0
0

vegetables
(mushrooms,
green peas,
eic)

010

O

O

O

010

O

O

)

O

https://docs. google com/forms/d/nliwnyJnuwVsPlaNVuXVsfWaHbp-KowBjnZiom6vifAledit

21139



3/26/24,2:38 PM

Cheese

Epigenetic and Epigenomics Effects of Coffee Consumption in Blood Pressure, Pulse Rate and Cognitive Function

o o o o O

Fast foods
(Mc Donalds,
KFC, pizza,
Wingzone,
etc)

-

=

O

O

()

Instant
noodles

0

0
0

Instant
porridges

0

Butter

O

Salted nuts,
pumpkin/
sunflower
seeds

Dried fruits

Red meat

010
010
010

010

010

https://docs. google. com/forms/d/nliwnyJnuwVsPlaNVuXVsfWaHbp-KowBjnZiom6vifAledit
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50. Please tick at the appropriate columns of the amount of servings per week. *

—
|
~

w
A

Epigenetic and Epigenomics Effects of Coffee Consumption in Blood Pressure, Pulse Rate and Cognitive Function

Any kind of

0|0

Deli ham
(chicken/beef)

Sausage

Bacon

French fries

010|010 0

0

Frozen pizza

Pickles

0|00 0 |0]0]0]0] 0 |0]0

0l0|0} 0 |0|0|0|0| 0 |0] 0

0|00} 0 |0]0|0|0] 0 |0]0

0010

010|010 (00|00 0 |0

Canned fruits
(cocktails,
pineapple,
peach. etc)

0
0
0
0
5

vegetables
(mushrooms,
green peas,
eic)

010

O

O

O

010

O

O

)

O

https://docs. google com/forms/d/nliwnyJnuwVsPlaNVuXVsfWaHbp-KowBjnZiom6vifAledit
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Cheese

Epigenetic and Epigenomics Effects of Coffee Consumption in Blood Pressure, Pulse Rate and Cognitive Function

o o o O O

Fast foods
(Mc Donalds,
KFC, pizza,
Wingzone,
etc)

-

O

O

-

)

Instant
noodles

0

0

Instant
porridges

0

010
0

Butter

0

O

Salted nuts,
pumpkin/
sunflower
seeds

0

Dried fruits

Red meat

010
010
010
010

010

https://docs. google. com/forms/d/nliwnyJnuwVsPlaNVuXVsfWaHbp-KowBjnZiom6vifAledit
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51. Please tick at the appropriate columns of the amount of servings per month. *

(=]

—
|
o

w
A

Epigenetic and Epigenomics Effects of Coffee Consumption in Blood Pressure, Pulse Rate and Cognitive Function

More
than 6

Any kind of

0

0|0

Deli ham
(chicken/beef)

Sausage

Bacon

French fries

Frozen pizza

Pickles

0|0|0]| 0 |0]|0]0]0] 0 |0]0

0l0|0} 0 |0|0|0|0| 0 |0] 0

0]10|0] 0 |0]0|0|0] 0 |00

010|010 (0]0|0]|0] 0

0101010 (00|00 0 |0

Canned fruits
(cocktails,
pineapple,
peach. etc)

0
0
0
0
0

vegetables
(mushrooms,
green peas,
eic)

010

O

O

O

010

O

O

O

O

0

https://docs. google. com/forms/d/nliwnyJnuwVsPlaNVuXVsfWaHbp-KowBjnZiom6vifAledit
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Epigenetic and Epigenomics Effects of Coffee Consumption in Blood Pressure, Pulse Rate and Cognitive Function

Cheese

o o o O O

Fast foods
(Mc Donalds,
KFC, pizza,
Wingzone,

etc)

O

O

@

(2

=D

Instant
noodles

0

0
0

Instant
porridges

0
0

Butter

010 |0

0
0

Salted nuts,
pumpkin/
sunflower
seeds

0

Dried fruits

Red meat

010
010
010
010
010

Skip to question 52

Part 2: Malaysian/Asian Dishes

google.
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52. Please tick at the appropriate columns of the amount of servings per day. *

Mark only one oval per row

0 12 34 56 r;’z
Roti Canai o O o O O
Nasi Lemak o O O O O
— O O O O O
Rendang o O o o O
e O O O O O
Teh Tarik & O O & O
Curry Mee o o o O O
Mee
GoengMaggie (O (O (O O O
Goreng
Satay o O O o O
Hdchikw O O O O O
Karipap o & O & Q)
Mee Jawa QO QO O O O
NMmceese O O O O O
HokkienMee () (O (O (O (D
Prawn Mee o O o O O

hits:/docs google com/forms/c/nlwnyJnuwVsPIaNVXVsWaHbp KowBIrZiOmevitedi )
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53. Please tick at the appropriate columns of the amount of servings per week. *

Mark only one oval per row

0 12 34 58 r;’z
Roti Canai o O o O O
Nasi Lemak o O O O O
O O O O O
Rendang o O o O O
e O O O O O
Teh Tarik o O O O O
Curry Mee o o o O O
Mee
GoengMaggie (O (O (O O O
Goreng
Satay o O O o O
HdChicke O O O O O
Karipap o O o o O
Mee Jawa QO Q O O O
NMmcese O O O O O
HokkienMee () (O (O (O (O
Prawn Mee o o o o O

hitps:/docs google com/foms/a/niwnyJnuw\'sPIaVUXVSTWaHbp KowBinZiomeviiedi w30
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54. Please tick at the appropriate columns of the amount of servings per month. *

Mark only one oval per row

More
0 12 34 5-6
than 6
Roti Canai
Nasi Lemak
Char Kuey
Teow
Rendang
Boba/Bubble
Tea

Teh Tarik

Satay

Fried Chicken

Mee Jawa

Naan Cheese

Hokkien Mee

0101010(10(010] O (0j0] 0 |00 |00
0|0]|0|0|0(0}|0] O |0j0] 0 |00 |00
0|0]|0|0(|0(0}j0] © (0|0} 0 |00 |00
0101010(0(0}0| O (0j0]0 |00 |00
0|0|0|0|0(0}j0] O (0|0} 0 |00 |00

Skip to question 55

Usually medicine-like supplements. Example: Multivitamin/ Multimineral, Vitamin A/ Carotenoids, B
complex vitamin, Vitamin B12, Vitamin C, Folic acid/ B6, Iron, Calcium, Vitamin E, Zinc, etc.
Exclude animal extracts and herbal supplements.

https://docs.google. i JnuwVsPlaNVuXVsfWaHbp-KowBjnZiOme6vifA/edit 29139

MH P



3/26/24,2:38 PM

https://doc

55.

Epigenetic and Epigenomics Effects of Coffee Consumption in Blood Pressure, Pulse Rate and Cognitive Function

1. Did you take any vitamin/ mineral supplement within the last 12 months? *

Mark only one oval.

D Yes  Skip to question 56
Q No  Skip to question 59

Please list out the supplements taken in your daily routine (or frequently, eg. once per week)

56.

57.

58.

google.

1. What type of vitamin/ mineral supplements do you take? List all. *

2. What was you reason for taking vitamin/ mineral supplement? *

3. How often did you take vitamin/ mineral supplement (1 as first type that you have listed
in QI, 2 as the second type that you have listed in Q1, etc.). Please range it and give only
one response in the 1 row if only one type of supplement is listed in Q1.

Occasionally Everyday

010101010
01010100
01010]0|0
0101010 |0

1JnuwVs PlaNVuXVsfWaHbp-KowBjnZiOmévifA/edit
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Refers to animal extracts and herbal supplements. Example: Fish oil, Evening primrose oil, bird’s nest,
Essence of chicken, Haruan fish stock, Royal jelly, Collagen, Spirulina, Gingko biloba, Mangosteen

extract, Sea cucumber products, Slimming products, Prune essence, Berry essence, Health powder
(exclude slimming product), etc.

59. In the last 12 months, have you ever taken any food supplement? *

Mark only one oval.

) Yes Skip to question 60

Q No  Skip to question 63

Skip to question 60

Please list out the supplements taken in your daily routine (or frequently, eg. once per week)

60. 1. What type of food supplement do you take? List all. *

61. 2. What was your reason for taking food supplement? *

https://docs.google.

31/39
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62. 3. How often did you take food supplement (1 as first type of supplement(s) that you have
listed in Q1, 2 as the second type that you have listed in Q1, etc.). Please range it and give
only one response in the 1 row if only one type of supplement is listed in Q1.

Mark only one oval per row.
1-3 More
o csiail times Once a than B s
ccasional Ve
4 per week once a e
month week

0101000
01010100
0]010|0|0
0100|000
01010100

Part 1: Recreation, Sport, and Leisure-time Physical Activity

63. 1. Not counting any walking you have already mentioned, during the last 7 days, did *
you walk for at least 10 minutes at a time in your leisure time?

Mark only one oval per

https://docs.google. iwnyJnuwVsPlaNVuXVsfWaHbp-KowBjnZiOme6vifA/edit 32/39
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3/26/24,2:38 PM
64. 2. How many hours per day did you usually spend on one of those days walking in your *
leisure time? State "0" as no walking in leisure time.
65. 3. How many minutes per day did you usually spend on one of those days walking in *
your leisure time? State "0" as no walking in leisure time.
66. 4. During the last 7 days, did you do vigorous physical activities like aerobics, running,  *

fast bicycling, or fast swimming in your leisure time?

No
vigorous
oy 1 3-4 5.6
in
leisure
time

5. How many hours per day did you usually spend on one of those days

67.
doing vigorous physical activities in your leisure time? State "0" as no vigorous physical
activities in leisure time.
68. 6. How many minutes per day did you usually spend on one of those days ¥

doing vigorous physical activities in your leisure time? State "0" as no vigorous physical

activities in leisure time.

33/39
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69. 7. During the last 7 days, did you do moderate physical activities like bicycling at a L
regular pace, swimming at a regular pace, and doubles tennis in your leisure time?

Mark only one oval per row.

No 1-2 34 5-6 7
[]days
per O O O O O
week
70. 8. How many hours per day did you usually spend on one of those days *

doing moderate vigorous physical activities in your leisure time? State "0" as no
moderate vigorous physical activities in leisure time.

71. 9. How many minutes per day did you usually spend on one of those days *
doing moderate vigorous physical activities in your leisure time? State "0" as no
moderate vigorous physical activities in leisure time.

Part 2: Time Spent Sitting

https://docs.google. iwnyJnuwVsPlaNVuXVsfWaHbp-KowBjnZiOme6vifA/edit
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72. 1. During the last 7 days, how many hours per day did you usually spend sitting while at *
work, at home, while doing course work and during leisure time. on a weekday/weekend

Epigenetic and Epigenomics Effects of Coffee Consumption in Blood Pressure, Pulse Rate and Cognitive Function

days? (exclude sitting in a motor vehicle)

A

Vark only

1-3 4-6 7-9 9-11

12 or
more

(Monday-

73.

Mark only one c

val per row.

1-30 31-60 61-90 91-120

121-
150

151-
180

5. During the last 7 days, how many minutes per day did you usually spend sitting while *
at work, at home, while doing course work and during leisure time. on
a weekday/weekend day? (exclude sitting in a motor vehicle)

than
180

Weekdays
(Monday-
Friday)

o o o O

‘Weekend
day
(Saturday,
Sunday)

o o o O

1JnuwVs PlaNVuXVsfWaHbp-KowBjnZiOmévifA/edit
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74. We want to know how often these things have happened to your in the past 6 months.

Please choose the appropriate number.

Do you read
something and
find you haven't
been thinking
about it and must
read it again?

Always

Often  Occasionally

Very
rarely

Epigenetic and Epigenomics Effects of Coffee Consumption in Blood Pressure, Pulse Rate and Cognitive Function

*

Never

Do you find you
forget why you
went from one
part of the house
to the other?

Do you fail to
notice signposts
on the road?

Do you find you

confuse right and
left when giving

directions?

-

Do you bump
into people?

Do you find you
forget whether
you've turned off
a light or a fire or
locked the door?

Do you fail to
listen to people’s
names when you
are meeting
them?

Do you say
something and
realize afterwards
that it might be
taken as

https://docs.google.com/forms/d/1nliwnyJnuwVsPlaNVuXVsfWaHbp-KowBjnZiOm6vifA/edit
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anything to say?

Thank you very much for taking the time and effort to participate in this survey.

Your cooperation and support are our greatest encouragement. Without your help, this survey would
not be completed as expected. Greatest gratitude and appreciation for helping us in this survey.

Declaration:

Your personal information and the responses are used strictly for research purpose only and would not
be revealed to any other third parties. Data, samples and specimens obtained from this study will not
identify you individually.

However, the data, samples and specimens may be given to the sponsor and/or regulatory authorities
and may be published or be reused for research purposes not detailed within this consent form. Your
identity will not be disclosed as the original records will be reviewed by the principal investigator and
the research team, the UTAR Scientific and Ethical Review Committee, the sponsor and regulatory
authorities for the purpose of verifying research procedures and/or data.

(1 agree and understand the statements and declarations made by filling out this questionnaire.

This content is neither created nor endorsed by Google.

Google Forms

google iwnyJnuwVsPlaNVuXVsfWaHbp-KowBjnZiOme6vifA/edit
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APPENDI X D

MATERI AL COMPOSI TI ON DECLARATI ON AND

CERTI FI CATE OF ANALYSI S OF BLACK C

MATERIAL COMPOSITION DECLARATION

PRODUCT NAME Instant Coffee Spray Dried Powder SS008-P
PACKAGING 25 kg Carton Box
NO. INGREDIENTS PERCENTAGES (%) ALLERGEN ?
BREAKDOWN (YES / NO)
1 Indian Robusta Bean 90% No
2 Indian Arabica Bean 10% No
3 - s z
4 . . =
TOTAL 100% NO

** The Indian Coffee is from 100% coffee beans, there are no other materials being used during the
extraction process.

Product Certificate of Analysis

SS00sP Microbislogical Assivaly
Mossture - 318% Total Plate Count(15:5402:1967) <1000 C¥U
Ash . BA% Mould And Yeast(15:5403:1999) <100 CFL
Caffeine on dry basks - 352% E.Coli(1S:5K8(part 1)-1976) Absent
Colour < 659CIN Salmonelln(15:5887(parthl]- 1976)  Absent in 25g
Density « 025 (giee)
Salmcenella29g - Absem
pH valwe - 5m

The shelf lifl is 2 years from date of production if the product is stored in & dry and ventilsted place.



APPENDI X E

AVERAGE BLOOD PRESSURE AND PULSE RATE

COFFEE TEST

Habitual coffee drinker (N = 10)
Treated (coffee)
0 min 30 min 60 min
SBP DBP Pulse SBP DBP Pulse SBP DBP Pulse

M1  105.0 69.5 593 1175 79.0 635 1295 825 64.8
M2 1215 715 685 1235 76.0 62.0 123.5 80.0 63.0
M3 - - - 1055 70.5 69.0 1125 795 555
M4 1165 770 635 121.0 81.0 66.0 123.5 80.5 65.3
M5 1100 71.0 745 1120 715 673 1100 73.0 69.0
F1 1005 745 775 1115 810 775 102.0 79.0 835
F2 920 62.0 53,5 103.0 66.0 54.0 99.0 67.0 51.0
F3 935 710 860 965 740 710 965 70.0 725
F4 98.0 585 603 1100 675 628 1045 675 63.8
F5 885 525 578 97.0 640 585 955 635 60.8

f0 i ndicates missing data that were el i mi.|

Non-habitual coffee drinker (N = 10)
Treated (coffee)
0 min 30 min 60 min
SBP DBP Pulse SBP DBP Pulse SBP DBP Pulse

M1 1180 775 715 1245 770 71.0 138.0 86.5 88.0
M2 985 625 795 950 640 69.0 905 650 715
M3 1085 745 80.0 1185 815 705 121.0 83.0 72.0
M4 117.0 80.5 555 127.0 845 550 1275 945 545
M5 107.0 670 725 1100 675 600 1175 65.0 60.5
F1 910 565 665 950 620 720 950 645 695
F2 885 63.0 700 920 650 59.0 995 66.0 57.0
F3 96.0 585 715 915 580 625 100.0 62.0 65.0
F4 870 640 690 870 650 720 950 69.0 70.0
F5 111.0 640 655 121.0 740 66.0 1135 77.0 675




APPENDI X F

RNACONCENTRATI ON AND PURITY

Concentratioeh)cPurity (A2

12.00 2.68
45.80 1.68
55.40 1.79
7.10 1.50
41.00 1.86
6.40 1.42
15.40 2.21
24.20 2.03
20.40 1.59
14.10 1.83
13.00 1.98
10.40 2.11
58.20 1.86
33.40 1.69
46.10 1.74
22.20 1.55
15.00 1.47
15.70 1.56
26.80 1.73
47.20 1.43
80.40 1.88
34.80 1.91
241.60 1.53
19.80 1.90
13.70 1.70
11.50 2.04
12.60 1.70
16.10 1.66
24.30 1.48
11.30 1.97
29.40 1.54
10.70 1.67
10.70 1.37
16.10 1.42
25.00 1.41
10.10 1.35
9.80 1.74
19.30 1.46
8.00 2.03
16.60 1.45




Concentration

¢ Purity (A260/A280)

21.10
14.30
93.70
213.10
226.20
106.90
70.50
167.00
11.90
17.00
12.90
7.20
21.30
36.40
61.90
31.90
18.00
38.30
11.80
31.70
59.50
24.10
21.20
63.40
27.80
9.30
26.60
29.80
20.10
24.40
41.10
56.60
37.10
18.80
29.00
18.50
44.80
633.00
9.70
15.00
22.40
18.10
26.60
11.60
114.00
32.80

1.31
1.47
1.94
1.87
1.93
1.88
1.92
1.71
1.59
1.54
1.56

1.13
1.56
1.56
1.54
1.55
1.67
1.97
1.68
1.76
1.70
1.77
1.87
2.28
2.30
1.48
1.41
1.62
1.64
1.56
1.44
1.86
1.40
1.74
1.68
1.94
1.48
2.22
1.58
1.49
1.20
1.52
1.75
1.49
1.52




Concentration

¢ Purity (A260/A280)

10.80
17.40
141.10
18.40
16.90
31.50
2.30
9.20
14.00
20.50
20.50
34.80
1.40
53.20
21.90
4.70
4.10
2.90
3.00
13.20
16.50
1.80
6.60
12.10
9.80
9.60
14.30
7.90
26.10
11.80
29.70
12.80
15.60
8.80

1.82
1.31
1.44
1.51
1.58
1.67
2.05
1.67
1.93
1.60
1.90
1.84
15.64
1.51
1.40
2.62
2.46
2.73
1.93
1.31
1.50
1.57
1.52
1.67
1.42
1.82
1.70
1.63
151
1.94
1.75
1.69
1.58
1.64




APPENDI X G

cDNA CONCENTRATI ON AND PURITY

Concentrati on ¢ Purity (A260/A280)

997.00 1.65
1115.90 1.64
1183.80 1.70
918.60 1.64
1262.30 1.72
851.60 1.63
1387.00 1.68
1240.30 1.64
1230.90 1.63
1096.70 1.64
911.90 1.64
969.90 1.60
1527.20 1.74
1421.60 1.73
1664.30 1.74
260.00 1.71
335.90 1.67
1191.20 1.64
1546.10 1.64
994.10 1.64
975.50 1.63
1409.30 1.73
1273.10 1.71
1227.70 1.67
1053.70 1.66
1137.40 1.72
1006.60 1.62
452.00 1.68
1170.20 1.65
951.30 1.65
1261.60 1.66
955.10 1.64
965.30 1.63
1242.60 1.65
1151.10 1.61
950.90 1.62
1172.10 1.53
927.40 1.56
1362.90 1.68
1421.30 1.68




Concentration

¢ Purity (A260/A280)

1322.20
1122.90
969.60

1288.10
1197.90
1319.20
1001.10
1289.00
1003.50
1411.80
1021.60
961.30

1349.60
1374.60
1552.30
1351.00
1064.20
1371.80
1431.20
939.30

980.00

1304.10
1224.40
1302.30
1292.50
951.80

1350.20
359.90

1198.50
1250.10
1391.10
1039.30
1379.30
1385.80
1453.80
1453.00
1108.60
2108.20
2672.30
541.90

1407.90
253.10

1297.50
1631.60
1316.20
1406.90

1.65
1.65
1.61
1.71
1.70
1.73
1.63
1.73
1.66
1.69
1.65
1.63
1.66
1.73
1.77
1.71
1.66
1.73
1.71
1.64
1.71
1.67
1.63
1.71
1.65
1.64
1.68
1.54
1.62
1.63
1.71
1.64
1.72
1.66
1.68
1.68
1.65
1.75
1.65
1.61
1.69
1.66
1.67
1.61
1.74
1.71




Concentration

¢ Purity (A260/A280)

408.70
1466.40
1259.20
1359.10
319.60
1346.30
1241.00
888.70
987.80
1287.40
1054.30
1888.80
1411.20
1021.00
1292.40
1223.30
1100.00
1160.40
1013.10
962.20
839.00
1326.00
910.20
986.60
1009.70
885.10
1159.30
918.20
1171.10
1019.70
881.40
961.00
1207.70
951.80

1.64
1.67
1.72
1.64
1.64
1.74
1.67
1.65
1.63
1.67
1.69
1.77
1.72
1.65
1.65
1.66
1.67
1.67
1.66
1.63
1.60
1.68
1.59
1.62
1.64
1.64
1.64
1.64
1.68
1.67
1.66
1.63
1.66
1.65







