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Scientific methods process (@ duducouMLINENMAAS)

observation (msdvina)

I. oaISuduUaLMSAUWUMDINENFAEAS

TBUs:anduwano 5 Tumssus

dro¢hp : fu glutathione w1 3 1Goundd dvliiganiivaAowvronINalu

problem (AbTrym)

I. = Joavduninaundvmsédvina — Jdanus:avAvovmsnaasn
duWusAunow$iau na:doyanldunoinmsévina

dovmnuasaiou
o0& : glutathione Tugunuiiwadomsusunouiduvovanonsoll ?
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hypothesis (dbauudsu)

L = godutuiu/ msmuamaouudvdymasounn
Inasundvoinmsavdym
paseslusy “m...(ddnUsdu)... douu...(dnusmu)...”/
owodlugy “...(AnUsdu)... 91090:...(AdNUsmu)...”

anuru:uovauudtgund

simplicity = 1hiovha
scope = Uvoulwasaiou (= vauluayovldym)
testability = miuomvasoaddoulddradsmsmvInenmacs

osunausingmsniduldiuewnna

fruitfulness =
duAvevAndwSIausulunaousu

conservatism =

oowa/ gnild
AMULIBofiouovauutiguduotnuTaIRDoSLRSIUSIUIG

dovwhumsnadounaransbdvaunsnasy/ aousuld

awnsnivaguauudguing mnidrangulniuingo
doodb : M glutathione TugunuiwacdomsusSunNITUYOLAWIDSDIIAD

‘ doldu msnu glutathione tho:rIR@NovI9TU




check hypothesis (c1sopd@@UaUUATIU)

assodouddamsivhavina
asoodoudIamMsasaD
asoodoudoamsnaaoy (Uauls — nouAudNUSId — dodasuliiisonio)
msrnuatienuiBoufuams = msiinowhng veulwa ndolimoiianowuovmcveg niBTumsnaaon

variable (Ganus/ Jodandvwadomsnaaon)

controlled experiment = msnaaobATMSIULIAMSNAAOLINOAIUAUWANISNAAOD




variable (douUs/ Uodandvwadonisnaaon)

independent variable (cDnUsdu/ aanusdas:)
avngndalinandwiuiveiusauiiauwanmsnaaow
doo&v : msnu glutathione Tusy capsule
dependent variable (¢cPnUsmu)
waninasumNMsnaaow
dro8L : MSIVAaUNUALAIWITUUOLEND
controlled variable ((2n1UsndUAW)
danusniiwacdiomsnaaon
dovnounulfinlioudu INedavAumsinawans:nudomsnaaon
dooshn : dviaadounmmsnaae — msmasununaa/ Usincunaviaanldsulundazsu




Controlled experiment = mshaaevAiMmsubaANAaOLINOAIUAUNAMSNAAOD

experimental group (sanaaov)
sanudnUsdas:
@08 : nduwdoannuen glutathione
controlled group (BaAJuUAL)
TB1I0unasmulSauIiaunusanaaoL
doosib : nguydoannu placebo (enraon)




data analysis conclusion (IlUawalnazasuwanmsnaaab)

= msasudoyadinmsnaasn
dovasulRaoandovnudymndavld
TuiRugeoulvavevdrymna:wamsnaaovnld
meta-analysis = msaguwaonharas] msnaaovinsounu = T AgwiBedio
osD
wamsnaaov
whrgundunaaovanaliunotu
asuywamsnaaov

glutathione Tusunuliawnsnusuanalfuovuld
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1. OoladolutilluavnsnitindnenFaasnISMAALMSALAUUATIU
31 “thienaululdibudodalumsns:quiiivizandviuim:nidsu
lonauno:anwsaunuim:nliildsuionau” (PAT2 w.a. 57)
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2. UniSauAurtivALEUUTaTIUS “Ws n. IDudisnuldy Gouu

2.
3.
4,

h

Wis n. o:anwnsniosryidulalddaluma:nadnld” dolas:uddnus

choq Idgndov (PAT2 1.4, 57)
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cell membrane (1EloRuIsad) ‘

Anuaauuamsiluisad

iflovovisaannistiainiiounurua
idloRuloINAaE
idloRuIBad

IﬁOﬁUOOS' nnuiuaa Fibers of Carbohydrate ESE,ACELLULAR

: e (B
msivaaunvavaaaaioan wrpldid]

Glycoprotein

semipermeable membrane = Ido1donwhu
fluid mosaic model
phospholipid bilayers : 1Sapd 2 Bu
polar head (chuiido) oondhuuon
nonpolar tail (Guliidgo) 1WhmnAu
glycolipid : anamsluloiasa Aueonuonisadiauo
Iustiu Flamerts o

cytoskeleton

im:AWouon/lu vovidoRuisad

Peripheral Integral N
protein protein CYTOPLASM

nnsniusuwoalwawa
cholesterol

IWU stability ni cell membrane

wuludagirdu
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nucleus (U21AA&d)

anuru:
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Isadnolulnii 1 Gondaa (anmidu ndwidoara, wisiliiBau

nhi

AJUAUMSHIUYBLIsAd

msasvluséiu

MshanaaanuyuzMLWUSNSSY

Us:noudos
nucleoplasm
tiondloda
@iswusnssu
DNA
RNA

idoRuToINAaE
UidioAu 2 Bu
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Tnsuniu
mRNA
rRNA
tRNA

nuclear pore ()
welugmsloa : Wi, daJ, Twslndd
Tuwelulwsmsloa : nuafiSy, ansadiGaonnuthibu

TiitiEioRu
owosumniuisadndvinsizKlusduuin
a$ o rRNA d@mnsulsiulsu

@@ DNA+histone uailuindao
s:aznuvisagdo:uaniuitulasivisy
Tulwsmsloa; DNA oglulsinwaratu = Gondoosd

Nuclear
Envelope\

Anatomy
of the
Nucleus
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ribosome (Islulsu)
TilifieAu
aswontonaloaa
= [Us@u + rRNA
2 huddasiod
30S + 50S = 70S
ribosome das:luisadlwsmsioa
ribosome Tu matrix yov mitochondria
ribosome Tu stroma vov chloroplast
40S + 60S = 80S
ribosome das:luisadgmsioa

ribosome AIM:oguuIEDL
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RER IustunidioAuIsad
iilslulsu enzyme
aswlusdulBuenisad peptide hormone
asoodeulUsiiu lijon S
iduthenansonsnirlusdu [Ustiudue :
collagen
SER albumin
Titlslulsu globulin/antibody (QiiAUAU)
doinsr:Hludu IusGuninasdevAumsidodouvonidoa
doinsiK steroid hormone thromboplasinogen
gonad (Stun:/$old) prothrombin
adrenal cortex (ciaunuon]m's"uuan) fibrinogen

gaBuluduh villus
duinsr:rinsaluliu
Tooou
mda Na* Tudadn:ian gill
sarcoplasmic reticulum 1funpaiBauluisadnawiio

detoxification (Mdaarswu)
S$2UNU mitochrondria
Inandu




mitochondria

HiEloAu 2 15U
uan : AJUAUANSITY-00N
Tu : knob & crista

naralwsmsloa (nuafisSa)
dudvmsoraovaulovlaa antibiotic (enziiso)
70s ribosome
DNA 1Uuov/RNA

IWUdWoUA&E binary fission

Kuhn
B-oxidation
oxidative phosphorylation (daxaoimss:duisaad) _
ISavdiluindasiuogd - ? 0
sounu SER detoxification ATP f
" fatty acid synthesis ATPL_ ‘ Mitochondrion
CO, H ,0

cyanide @bdlbmsrimuvop mitochondria
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golgi body

dvthoononlusdiu
Icuthenansbnaon
asaovaoulUstiunsbgama
asoans

vesicle (noussalusciu)

enamel (IndouwWu)
root cap-root tip (HUoNSIN - Uarasin)
acrosome NUOLOED

1jon
nematocyst (IDUWU) yavBNauINoISsc
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lysosome = vesicle Nussothdoa (Tiwuluwis/ 1Daidoanav)

dgoamaluisaan food vacuole
moaiselsn + dvnvanvasuuoviiaidoavrd
autophagy (Mmdaoauniuaanuaoe)
autolysis (¢éioad10v)
moalilaidaanavhuaos
au
1T
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cell wall

anuru:

wulu

Tuwuludas # orbudevwuluWisiaue
msluloiasaiauo

s - .. Middle
IWUADWINIDLISLIINIBAaA Lamella
= idoliidonwhu
plasmodesmata = BovidnlRlsInwaraBus:ndwisaddadenu
Primary
Cell
. Wall
Wi Crocs;sl-LInklng
ey ) = ycan Plasma
cellulose (magfaa) + asda:auduc 1Joaauntu o MG Drahe
pectin (Iwnfiu) e aLose

hemicellulose (1olisaglad)
lignin (@ntu)
suberlin (gluoau)

i 3 Bu pectin (Iwniu) nJavuoincell plate (iwunuisad) = nralBaunwniad
] modaisad
middle lamella =
Buuanga
Inanau

primary wall (Wiblsaduguni)
cellulose fiber + hemicellulose
cellulose+hemicellulose+lignin
inaijoisadnaaosynas
ogluda
“ secondary wall (wibisaandeni) rifisadna ndmunowndonso

giangu + UL
agnamdn
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diatom (ICIQWIOU) Peptidoglycan \
YA B ST
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—— | ey | - i A ‘0
pam \' —"@ - ol = !u/ 3—% \"—Un
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( A 8 1
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vacuole/ tonoplast

sap vacuole
wuraw:Tuvits
Thnjda/ edasvnaviGaatoindas
uunandsmuand
contractile vacuole
wutawr:lwsTnsathrda
modawhdsuinu
moavovidanilulasiouiuovAus:nou
food vacuole

msgdoamaluisaa

Tirnthia:auoims

1INV malic acid d&nsumsadviasiKnaviu CAM plant
InVYoLIdY
aiswu
co,
H,0
IAUIDad@ anthocyanin
Jwumunod
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vjs:h\)
doaiv
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waenu
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plastid duo ‘

wuisin, @du,id

leucoplast Inundo (a:auomsiuwis)
chromoplast nawnd anidu v9/1dad
chloroplast d@nauaenly anidu nguls sap vacuole

INU carotenoid

B carotene
vidou 2 su (fa) xanthophyll

S\
uan - AJUAUEASITN-90N @

) Amyloplast  Elaioplast Proteinoplast
Tu - (thylakoid/grana) + lamella + stroma lamelle & e

wunnasuuovWisniaIGao Leucoplast

naralwsmsloa
dudgomsdiaovaulovlag antibiotic (entiso)
70S ribosome
DNA 1Uudv/RNA
IWUDIUdUA&E binary fission
ISavdituindasiuansha spirogyra thylakoid

photosynthesis granum
—r stroma lamelle
CO, - fixation = stroma .
2 Til5 lamelle
light reaction Tls outer membrane (1EoAUBUUON)

W15 inner membrane (1EloRuBuTY)
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1. w fluid mosaic model 1HoRUIBadTANYU:zIUUVODINA
(fluid) A2WALAD (integrity) vovIEioRVIBadD:LINKSOUOE
guatinuovAus:noulailunan (PAT2 a.A. 53)

1. IUsGiu 2. wodlwawa
3. noladltosoa 4. Tnalnlusdiu
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2. Tnspaswialuisadaniunndvwaanazanaavaisiuisada na:=idu
nndpwaaasniiwabviugocnuardu (PAT2 n.a. 53)

1. TulnpouiaSa nazioulawaraiinisdndau

2. TulnpoulaSa na:noadnouIwanis

3. 1oulawarainistnodu naznoadnouIwanis
4. 1oulawarainisdnoau nazlulnpoulasa
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3. Nb acrosome Tuogdmnthno:ls (Iuddodou PAT2 ii.A. 58)

ID:=BUIUUIUSUYoLIBaaly
iDuRIAuasWwusnssy

USsd mitochondria
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asowaomuliodd
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