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Thesis Title Study Homocysteine level in Blood in the Group That Eat Rice berry
and White Rice
Author Jatuporn Wijitvechkarn, M.D.
Thesis Advisor Assistant Professor Mart Maiprasert, M.D.
Department Anti-Aging and Regenerative Medicine
Academic Year 2017
ABSTRACT

Homocysteine is a chronic inflammatory substance to the inner wall of the arteries
leading to arteriosclerosis and Cardiovascular disease .The alternative to reduce homocysteine
levels is to consume natural foods rich in vitamins B.6 B.12 and folate. The purpose of this study
was the components of Brown rice Riceberry; The effect of eating Riceberry on the level of
Homocysteine in blood was compared with white jasmine rice. Method experimental study, there
were 40 participants, divided by into 2 groups: group 1(n=20) Group 2 (20), received white
jasmine rice and Riceberry measured by measuring Homocysteine levels in blood before eating
rice and after eating rice in 4 weeks and 6 weeks . The results showed Riceberry that contented
folate was 47.6 micrograms / 100 g. and another nutritional values; medium glycemic index food,
zinc, iron, anthocyanin, omega-3, vitamin E, polyphenol and gamma- oryzanol. A Comparative
study of Homocysteine levels in blood before and after eating Rice groups Homocysteine levels
were significantly lowering different between groups (p < 0.05) and the result of the study on
riceberry group before and after Homocesyteine level showed that was significantly reduced.
May because the highly folate in Riceberry, can increase folate levels in the blood then supported
the Homocysteine pathway.

This research supports the promotion the consumption of Thai rice. Behavior

modification dietary habits that prevent the occurance of chronic disease in the long term

Keywords: Homocysteine, Riceberry, Folate
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A add o
2.1 wdfa naznguNNeIve
ToluFanou (Homocysteine)
= = I A a ds! a 1 Yo
TaTugmadu uarsninadulassssumanielusianievesaust 91nms lasy
A a a = . . Y a = 9 Y <
#13501113NUN3A0 2 Twh ToTu( Methionine) 123 19MenansHyuNeu lsdos ai1aily
N ' ' 3 X g o IS
n3ARLN UMY 9 19U 10U SAM (S-adenosyl methionine) ¥ i udse Tewy wenareily
v 1 Y
Cysteine 719219111/ &519 Glutathione #1011/ ua luvaz@ernuasninavulusgrninenszuiums
a é . A = = . 1 1 = =
YA (Intermediate substance) A0 18 INTH1ADY (Homocysteine) AN 1a luFaA1ADU
d‘ S A a [ 1 Y a 1 1 [ g’/ 1 dy 9 (]
welismannnu lundunel¥na Inyasiane asiusunmeszauguasildedluanu

augarunalnaig 9 aanIni 2.1

O
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OH

NH-

M 2.1 Tasaadramanived Taludandu

fan: https://en.wikipedia.org/wiki/Homocysteine



TaluTa1ndy Metabolism
= 2 . a2 Y v ..
Taiumamau (Homocysteine) HAAI1NT1TANAU methionine TagnszuIUNIs
1 1 I
methylation (L6 ATP Gl,mwaﬂm,wmmﬂgam 1583H U S-adenosylmethionine (SAM) 13lu
{ @ I
S-adenosyl-homocysteine(SAH) wazn1sasunauvea Homocysteine 1314 methionine 1A g
4 L. A ' . 4 ..
194 1953 methionine synthase ¥ 30 & mell‘]Jq cysteine Tageu Tas] cystathionine beta-synthase
(Transsulfuration pathway)
. g}J a a =1 =} o
N32UIUNIT methylation HUIATUUY 12 meummml‘ﬂu‘luﬂizuaumi
Aana enIUANANAaszaL Ta TuFMAd UIAZNTZUIUMST transsulfuration DIFIMTUT 6
=y ] a A &2 A 9 o J F) 9 U Y [ =
w1fmmmuﬂwaﬁmmmummm%ﬂuﬂizmumﬁmﬂmammumwaﬂlmmﬂahmﬁm

2 A da! a = 1 1
@uium@ﬂq\ﬂlulﬂﬂNmﬁﬂ@]’ﬂﬁNﬂTﬂ

Folic acid

‘Methionine ~"?
v " N Methy|
/THF SAM acceptor
5,10-
Methylene
THF
Methylated

MTHFR i SAH acceptor

B2 5-Methyl <

THF Homocysteine =
CBS B6
MS Methionine synthase + 3
MTHFR Methylene tetrahydrofolate :
ot Cystathionine
CBS Cystathionine-B-synthase
CL Cystathionine-y-lyase ‘CL B6
BHMT Betaine-homocysteine
methyltransferase V

DMG Dimethylglycine Cysteine
B2 Riboflavin
THF Tetrahydrofolate
SAM S-adenosyl methionine
SAH S-adenosyl homocysteine

Sulfate

M 2.2 TaTuFandu Metabolism

13: http:/drfairchild.blogspot.com/2013/08/ 18 TuF 10D 1. html



adeiiaawaliszau laluGaindu (Homocysteine) 1HNg VY
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1. Vitamin B Deficiency: B6, B12 uazﬂmMamﬂumﬁmﬂummumsﬂmﬂu

duaa vod laluganou
. 9 ' Y = A 9 o S
2. Enzyme Deficiency: 511’E]‘LIﬂ‘W56\1‘1/]NW‘Llﬁﬂi’iiJGluEJu‘V]L"lﬂi?iﬁLE]uhl‘ﬁﬁJLﬂfu
J 1 dyd 1 d’ 9 1Y = =)

MTHER tag MS tou lasimafiidauneadesnunszuiumsnivan Ts Tudamadu

(Homocysteine Metabolism)

3. Renal Dysfunction: ﬁﬂ%ﬂiiﬂll@’n&l( Renal failure) dzszansnmlumsdy
ToTugamduriooas 1 liiiszauTaludaadu ludoags

4. Drug Interaction: 81U FUALFU Methotrexate 1AL Cyclosporine Mmliseay
Teludanduluifoags sanguaann (Sulfadrugs interfere deconjugation AAN15AAT Y folic

) ) g jug v)
acid)
= = A 2 2 ' A 1o =

5. Age: Taludaindulu@oniugavuaiuely 81y 110N HIBNINY 65 1)
gan1918611n21451 (Snow C.F,1999)

6. Sex: WU UNABIBFINTUNANY (Snow C.F,1999)

. o v ! :) d' d’ = D
7. Life Style: Stress 0oniaime luaiudue msguyns uazauaundulSum
= A o = = A

110 Unamuszay lalusamoulu@on (Snow C.F,1999)

8. Health Status: §71 195 U815n¥1 15AANUA L TaHAGY (Snow C.F,1999)

TaluAandu NUNMIINALIIA Vascular Disease
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TeluFamouludenndsiisenin 10 micromoles per liter



Homocysteine Molecule

Circulating immune celis
known as monocytes
rush to e site of injury,
causing 2

ELEVATED | The American Heant Association
has indicated that a reasonabie

HOMOCYSTEINE LEVELS | 1norapevsic goal. especially for
INCREASE THE RISK FOR | [nose patients at an increased risk

for heart disease, should be less than

CARDIOVASCULAR DISEASE | 10 micromoles per ier.

a A = 2 ' = ' o A
HMNN 2.3 ﬂavlﬂ“IJ’ENﬂ']i‘VI Tahmﬁmau AINUTYINIYADNUIVI D DALODA
fan: http://elementsmedicalfitness.com/homocysteine-and-your-heart
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4 A 1 3 A = Y A a
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= o Ay 1A = v o '
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Y 9 ' o Y
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9 Y
V1INABDN
w19 (awn)
wldandn
(palea)
uaanlual
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ARUSDILUAR

(sterile lemmae) A1u (pedicel)

TILNEA (rachilla)

q' [ 1 < 9
M 2.5 anvazuazaIvlsnouveaNantg
an: http://www .ricethailand.go.th

AMAINIIDINS (MNAI1IN 2.1)

A15199 2.1 A159111TVOIT1IA4 9

112 Tus@u (g/100g) 1an danza aule (g/100g)
(mg/100mg) (mg/100mg)

E% v A

YNIVNVAA 6.8 1.2 0.5 0.6
InTma 7.9 2.2 0.5 2.8
IITUAI 7.0 55 33 2.0
PIANI 8.3 3.9 2.2 1.4
Inam 8.5 3.5 - 4.9

=).

41: FAO 2004
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1. 6ISIIW’JﬂﬂEN (husked rice or brown rice or cargo rice or loonzain rice) ANHULTVUDI
9 Y a aa A . 1 &K A AaA
GU'I'Jﬂaﬂﬂlﬂﬂﬂ'lﬂﬁ'liﬁﬂ!ﬂ@‘ljuwa (perlcarp) mumaﬁlumamawnnﬂ%uﬂmﬁﬂunmm

Ia o J

9 v J 1 y @
%'lﬂﬂ'liﬁ'li’lﬂWU‘ﬁ%H’)@ﬂ\i d| “luﬁmmﬁt%wu‘ﬁmnmmﬁumwmnﬂnumﬁ W“]J’J']ﬁslgl}TJﬂgGQ

q q

= =Y 9 Y A [} =
U4 E‘T ﬂ@ U1 mma AN e m(mq) mucl,wmu AU VI1INADINUTLUAI LATHIN UAITNIN

wouTn o819 (anthocyanin pigment) $11ndp il Fidudoaldnarly nsdasiui nie

v

1¥usanamniieri 1y mmmimnJummuwaﬂaaﬂnJuwamﬂwffnwﬂnmﬁﬂ‘ﬁmm%’nmi

a1 A

] v o 9 Y A ° v J
uaﬂmummﬂa@muﬁ’e)auanuvm&m%uﬁmnmamma (39708 2534)

2. 911IMT 09113 (White rice or milled rice or polished rice) NU9De 1190 18
o 9 Y @ o 9 . & & Y A g 3 9 = v
1nM51hd1ndeslUvae 151917 (rice bran) Fuilusubsoiumantiieen limasuadiueu
AL & o a3 s o
TaadlSuaaliansy (starch) WueeAlsznounan
H [ I
4120899 (Brown Rice) 815011115 lud1indesnlinanimis lnsuinmsuaziilu
Rl [ P~ 4 o
sz Teminoinane 11Indoel 1lsauaszana 6-12 lesidud msvadiindsvuilaveg
o sl o ¢ o a a
il TsAugameliiszina 30 nlesidud venaniiludindesdalsznenlidres Tarkiu
v a a =\ a a = a a =1 a a = a A 1 Y ' =
U ALY 13010 U 23010 ud 63010ud Tuedu tnaous 1dun unatden
< o
wian deaveSa nequas naziidulesinisuin (dietary fiber) (iﬁuﬁ)ui}m
http://www.foodnetworksolution.com)

AUAININIAFUINITUDIN1IVIINONNEA laod 01T UV TAsUINIS

a [ a o a g 1 a a 1 % 1
UN1IngI[guviag ”lﬁ'm”|miami”lzwmuﬂszﬂamamsmmazmmumq 9 1“%3@81@%}1’3

a

I o

Y
NADITNLAIN 1Az 1INGDITIUIABANZE 105 1INFUEITETNYY Tan Aeil
nFoufeuquainie InruInIvedtIndeetuaInena11231A0NULE 105
1 aol v o
(@01 MIINT1 100 NF)

o Y v v v a
V1INADIVNIULANHUBY  V1INABDIVIIABNULA 105

dulee1niis (nS) 4.63 3.73
< A Aa o

1an (Waansu) 0.91 0.94

qInzd (Haansw) 0.02 1.48

a3 (lulasnsy) 83.10 159.40

30U 1 (Waansiw) 0.29 0.37

3011 2 (Waansw) 0.01 0.01

a Aa o

INuT 6 (Naansy) 0.26 0.22


http://www.foodnetworksolution.com/wiki/word/1189/protein-%E0%B9%82%E0%B8%9B%E0%B8%A3%E0%B8%95%E0%B8%B5%E0%B8%99
http://www.foodnetworksolution.com/wiki/word/1102/dietary-fiber-%E0%B9%83%E0%B8%A2%E0%B8%AD%E0%B8%B2%E0%B8%AB%E0%B8%B2%E0%B8%A3
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(stgrcl) endosperm)
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~ Aunau (plumure)
naau (radicle)
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A21NG / Plant height 105-110 Y./ cm
mqg-ﬁmﬁ'm / Day of maturity 130 34/ Day
Wanan / Yield 300-500 15 / kg/rai
% ¥19N404 / % Brown rice 76%

% AUTIMT e UALAR / % Head rice 50%
IERRLN / Amylose 15.6%
Qmﬁgﬁuﬂﬂ’@m / Gel Temperature <70 DA T AT
AMWENVEINAA T1UaBN / Paddy rice 11 3.3./mm
ANUIVBIV1INED / Brown rice 7.53.3./mm
ANNEIVBIT1IVA / Polished rice 7.0 Y.4./mm

fan: http://dna.kps.ku.ac.th/index.php
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mdwithmathunals 62

5oz luTae (amylose) 15.6 %

ganginds <70 DIAUTALTYA

HIQMAanN 13-18  Na@nsy  sonlansy
5IdIns 31.9 yaaniu  @enlaniu
To 3 2551  daansy  @o 100 N5
INMAUD 678 luTasnsu s 100 A5U
Tvlian 48.1 lulasnsu e 100 N5U
wa-ua s 63 lulasnsu e 100 N5U
Tnavluea 113.5  4aansy A9 100 N5
UNUHY 89.33  Haansu @0 100 NSU
unmanlelssuea 462 lulasnsu e 100 N5u

4

miﬁ’mmgagaaaiwuﬂazmﬂ“lum 47.5mg ascorbic acid quivalent/100g
b4

ﬁﬁﬁﬁuaugaaasz%uﬂaszﬂuumu 33.4 mg trolox equivalent/100 g

fan: http://dna.kps.ku.ac.th/index.php)
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AuauAdIueyyadasz Ao Nl d1stuoyyaodse
Y

N quinolone alkaloid, vitamin E, phytate, g-oryzonol, polyphenol Ll anthocyanin EJQIJ'Q{ 3 Tudn
ddiug lsdiues wua H5u1a polyphenolic 719 752.1 mg/100g, anthocyanin 250.36 mg/100g

. 1 U g’/ a @ v o
ID¥ beta carotene 63.3 ug/100g @awuagmﬂumu pericarp 1IN HANANNTUNUT AU
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a [ Y o 3 !
ANNEINITo Tunmsdueyyaddse Iaamnig polyphenolic Aatius i MdmIudunra e
A3 wya a5 ( http://dna.kps.ku.ac.th/index.php/article-rice-rsc-rgdu/47-riceberry-height-

antioxidant)
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CJ Schorah iagaale (1998) ANY1IT04 The responsiveness of plasma homocysteine
to small increases in dietary folic acid: a primary care study. European Journal of Clinical

. v Aa A o 4 g Jou Y o A
Nutrition 91T TTUATNUFUNINAIIUIU 190 AU WIBLVUNUNAALVININITISLIADANTID I?JI?J
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FA1ADU, serum folate,Red cell folate, Vitamin B12 cysteine 11U ua1ungun1snaaodlag
double-blind placebo-controlled randomized N q' ypnialdsunis fj USUT 1l Wy (unfortified
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(mg/dL) naasuszmutn 6 dand 92.7 86.75
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AUNAHTLAD Creatinine Aousulsemutn 0.82 0.88 1
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*p-value< 0.05
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1. Sample preparation
A y A o y
® 91ZRoANNLAUIABAM I Clot blood tube 6 ml.
e Judeadis Centrifuge NANIFITOU 10,000 rpm 10 W17
® Transfer serum & 1.5 mL microfuge tube PUFIAINTIIN 4 DIAN
9

an = = .
2. TUABULAZITNITASIV 18 IUFHIADY Enzymatic Assay Manual.

Y ' o
® Reagent Preparation CEEIRER ready-to -use liquid stable reagents. NBUNINIT

a J
AUNTICH

® Sample Test Procedure

Standard Sample
Pipot o a 56 wol microdder plate Roaction Rooaction
volume (L) § volume (ul)
Step 1
Reducing Reagent 240 240
Sample/ Standard 20 20
Enzyma Mux 1 &0 40
Step 2
Mix and Incubate § minutes at 37°C
Step 3
Engyme Mx 2 25 25
Sep 4
M and ncubiote 2 mingfies 9 37°C immedigiohy measure e alnotance of sach sample ot 3480
am (« Ay Wnosbate the plate at 37 “C for 4 minutes Moaswre the atnorbance of eoch sample
agan at 330 am (= A

® Absorbance (AA =A2-Al).

® Total Homocysteine Concentration Calculation.

Total Homocysteine Std Curve

=)

®o
- (3¥]
¢

R*=09%25

AA (340) nm
e o
o ©
o @

§
'S

002 | _*

0 10 20 30 40 50 60
Conc of Homocysteine ln pM

The tHey concentrabion in the samples can be measured using the equabon below

umol AAbsorbance {340nm) — y intercept
tHcy Conc ( L ) = Siope
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Wﬁﬂ]ﬁﬂﬁ?ﬂ?ﬂigﬂ‘l]ﬁ'lil!a39@ﬂﬂ5$ﬂﬂ‘ﬂ%]3ﬂﬂ!lﬁ$%]3gﬂ (51“'3‘15““!1]@55)

a U 4

UIHN Y]

vamsnas (Uszmalng) $10a mnnganwamuns

Test Items Test Results | Test Results Units Reference
R} 11I%9gn Methods
Rice berry rice 66845
Amylose 14.6 135 | % In-house method
Iron 14.5 12.5 | mg/kg based on
Zinc 30.8 28.3 | mg/kg EPA Method 668
Omega-3 24.5 24.1 | mg/100g | by LC/MS

Vitamin E 675 571 | ng/100g

Folate 47.6 46.5 | ng/100g

Beta Carotene 62 60 | nug/100g

Polyphenol 112.5 100.5 | mg/100g

Tannin 88.23 86.5 | mg/100g

Gamma Oryzanol 460 451 | ng/g
nan1snsIIalaneninluding
Test Items Test Test @’h%ﬂﬂig 1U* Units Reference Methods
Results17 | Results
Vsdiwess | dhaview
Nz
mﬁ"’; 0.06 0.05 1 mg/1kg | mg/lkg | In-house method based on
aMInY 0.93 0.95 2 mg/1kg | mg/lkg | EPA Method 668 by LC/MS
son 0.0005 0.003 0.02 mg/1kg | mg/lkg
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Test Items Test Results | Test Results Units LOD Reference Methods
ATl MITagn
Rice 68447 In-house method based
Amylose 14.5 14.0 | % 0.005 | on EPA Method 668 by
Iron 11.2 10.5 | mg/kg 0.005 | LC/MS
Zinc 27.5 25.4 | mg/kg 0.005
Omega-3 14.5 12.4 | mg/100g | 0.005
Vitamin E 104 98 | ng/100g | 0.005
Folate 24.7 21.2 | ug/100g | 0.005
Beta Carotene 17.6 12.5 | ug/100g | 0.005
Polyphenol 8.9 8.1 | mg/100g | 0.005
Tannin 12.4 10.4 | mg/100g | 0.005
GammaOryzanol 104 97 | ng/g 0.005
Fiber 4.7 3.6 | g/100g 0.005
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