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PICHAYA LUKSANAWILAS: QUALITATIVE AND QUANTITATIVE STUDIES OF BOESENBERGIA ROTUNDAL (L.
MANSF. AND KAEMPFERIA PARVIFLORA RHIZOMES USING LABEL- FREE LC- MS/ MS QUANTIITATIVE
PROTEOMICS. ADVISOR: SIRIPORN SANGSUTHUM, Ph.D., CO-ADVISOR: ASSOC. PROF.POLKIT SANGVANICH,
Ph.D., 141 pp.

Proteomics is the study of whole proteins both of qualitative and quantitative analysis in animal, plant
and cell culture. Two Dimensional-Gel Electrophoresis (2D-GE) and Mass spectrometry (MS) are used in proteomics.
However, 2D-GE is a complicated technique and has limitation such as high variation results. Thus, the new
technique was developed, Label-free LC-MS/MS quantitative proteomics which is GeLC-MS/MS or Label-free LC-
MS/MS. These techniques use simply method for sample preparation, short time analysis and a low variation
between samples. The aims of this study are using Label-free LC-MS/MS quantitative for qualitative and quantitative
analysis of extracted proteins from Boesenbergia rotunda (Krachai) rhizomes and Kaempferia parviflora (Krachai-
Dum) rhizomes, which are not study before. The superoxide dismutase (SOD) which detected by GeLC-MS/MS will
be confirmed using Native- PAGE and SOD- Staining Activity techniques. Finally, the effects of different harvest of
Krachai and Krachai-Dum rhizomes on the SOD amount and antioxidant activity by ABTS assay will be studied. The
results showed using GeLC-MS/MS and Label-free LC-MS/MS techniques for qualitative analysis of the extracted
proteins from Krachai rhizomes, 42 and 36 proteins were found, respectively. Function of proteins in Krachai
extracted analysed by GeLC-MS/MS were classified as metabolism functions (40%), the other were protein synthesis,
defence, cell structure, transportation and unidentified functions. Function of proteins in Krachai extracted analyse
by Label-free LC-MS/MS technique were classified as metabolism functions (36%), the other were protein synthesis,
defence, cell structure, transportation and unidentified functions. The highest antioxidant activity was value of
100.87 + 6.13 ug VCEAC/mg proteins was found in Krachai rhizomes that collected in September. For the qualitative
analysis of extracted proteins from Krachai-Dum rhizomes using GeLC-MS/MS and Label-free LC-MS/MS, 52 and 9
proteins were found, respectively. Function of protein in Krachai-Dum extracted analysed by GeLC-MS/MS were
classified as metabolism functions (46% ) and the other were protein synthesis, defence, cell structure,
transportation and unidentified functions Function of protein in Krachai-Dum extracted analysed by Label-free LC-
MS/MS technique were classified as metabolism functions (22%) and the other were protein synthesis, defence,
cell structure, transportation and unidentified functions. The highest antioxidant activity was value of 938.20 + 44.88
pg VCEAC/mg protein was found in Krachai-Dum rhizomes that collected in December. For the quantitation of SOD
the result showed Krachai in December and Krachai-Dum in January have the highest amount of SOD. In Conclusion,
the different technique used for qualitative and quantitative proteomics in proteins extracted form Krachai and
Krachai- Dum rhizomes affected different proteins type and proteins amount in same sample. Also, the different

harvest of samples affected the different antioxidant activity.
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2.1.1.2 Sodium Dodecyl Sulfate-Polyacrylamide Gel Electrophoresis (SDS-
PAGE)

SDS-PAGE 1Jun1s3iasieilusiiunianszualnnau Polyacrylamide gel il SDS
Hudrmdsenou elslunmasmimdnluanavesiusiuunazada Ty SDS 1Wu Detergent
fifuszgavluinzfulsiuwhlulusiuimuaiiuszau uonaind sps Suilulusfiude
anw Wasulassad19a1n Tertiary structure b8 Primary structure TUsfiufiusznounie

[y

wngranenuisinieiuey NMizuensanuunazngees way SDS azdulsiuludninaiu
Tnsmiindinsfinaeariaa fadu naindoudiluauuliviveslusfiuynd Fadunis
wndouiilasendenuuanaswasiminluanafisses1uien ludidiuiulszauifeives
ImEJ%Lﬂumsmﬁauﬁiﬂq%’jﬂm\lﬂmm ?fwmmmmwzmmmmﬁmﬁﬂiuLaqasumi‘diaul@
mﬂizEJsmimﬁauﬁmaﬂﬂﬁﬁuﬁmamimw‘13wiﬁfﬂimLaqaﬁ’uiﬂiaummgmﬁmwﬁmﬁﬂ
lianauad 1ae Polyacrylamide gel 1AnannUfiAsenisideun afuvesluianaiiien
(Monomer) w84 Acrylamide ulawuanslogiuasidensuiulaswisnisiusslaniaus
A5 9U)AT810U W Ammonium persulfate kag N, N, N’, N’-Tetramethylenediamine
(TEMED) I TEMED azi59Ufjisennisiinouyadaseain Persulfate vinlmiannisindwes
laaiu UAse179na17 ﬁﬂiwlmiﬂiqaiﬂﬁﬁé’ﬂwmLﬂugmu WU Polyacrylamide gel
UUTHARUAUAM ULV LT UVDS Acrylamide TUAIUNALVDILAE LTU DIANNLYNVUYDY
Acrylamide 1 Yunvesgnguarivy Javnzdmivuenlusiuidvuialug 38 SDS-
PAGE $im1uusnan9niuuslulsazds 1w 35089 Weber tag Osborne wULLUU continuous
polyacrylamide gel electrophoresis 19 phosphate buffer @1u3599¢ Laemmli Wuisd
foulyfusnnuarlylunisidoadsd Tagsinluzuves Slab gel i uuwuy Discontinuous
polyacrylamide gel electrophoresis Usenaumie Stacking gel buffer, Resolving gel buffer
wae Running buffer 35 Discontinuous gel electrophoresis LU w357 Gel buffer wa s
Running buffer 9ztAnn1s5auiaiu wazaaslunisviludes1siiiadouiilunssualuvii
sufSauuLLavLTY Yonani Stacking gel 71 %T fazwelunssuiisauuuiuwe
#0879 @U Resolving gel @nunsafiaziUdsuutasnn %T Im‘mmmmm‘aqmsﬁﬁuagﬁ’u
gunveslUsiuiinesn1suen dmsun1sins1emnae SDS-PAGE Hu mogalusiuazgnyiniv
doanmlaganusoudigungil 95°C 1Wunan 2 - 5 uiit luaisazanedil SDS uniAuwe
wardlansuszunnlnesa (Thiol) Wuesrdszneu iievaneuseladalva (Disulfide bond)

Tulusiu melanmeginan Tushuaulugazinizdu SDS Tudnsiarulagtutniianei vin
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TlUsiunanuniusygau wazadaunandalniaulugualviuan ludasrdrunnduiuan
log vasuminlana FalusAuATuminluanaun Nazedeunlatinit Tuvaenlshund
wminluanatios azedeauiililinnin Mendsainniswenaienseudln egaunied 1w
dAuuaUg (Coomassie Blue) Aunuavesunulysiuiugneananiuazlsingiu uag

aunsaUsiuvuaald@nesale (10)

>0 S

Mlercaptosethanol
denstures protein

e

=D= bind=s protein

=Dhs stoichiometrically
Small molecule moves Large maolecule moves more
rmare guickly throuch gel =lomebye through gel

Al 3 MsLdrdures SDS AulUsAu Fsagiilusiudsunadudumdeauazivszgau
(26)
wadla 20-GE Wumedeainonviinveslsiunuuszquazvuinveslusiu sivly 20-
GE faelnenlusaulaaniinisuenaievunveslusiu wse SDS-PAGE wieaeamen (27)
ust 2D-GE fifasnin 1y Mnanulunisinsd eandenisyingn (low reproducibility)

[y

Al (sensitivity) Fuivddeunld nswdanareutiegenn Weotuildimsgilusavly

iwaaiiy 9glv resolution ¢ wanantimeila 20-GE lanunsalduenlusiunien pl ldeg

Tue19999 pH 3-10 19 Lagd1@eIn15151098n984lUsAUAEARINITIATIERAIATA

Mass spectrometry polu

wananwaila 2D-GE waq Gellmatindus Alglunis@newinomusunalusiu A
n1sfnaaInlusAuAIEa19598 (Stable isotope labeling) LavinatiaflisosAnaainlusau

AI8E13598 Label-free quantitative proteomics (8) mATiANIARRAINMEENTTIE (Isotope
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labeling) LU Isotope-Coded Affinity Tag (ICAT), Stable Isotope Labeling by Amino Acids
in Cell Culture (SILAC), N/*N metabolic labeling, *0/'%0 enzymatic labeling, Isotope-
Coded Protein Labeling (ICPL), Tandem Mass Tags (TMT), Isobaric Tags for Relative and

¥

Absolute Quantification (TRAQ) ua¥ Chemical labeling 1Judu (9) usogslsAnu3sing
Ta3fin wWu dedldszeziiaiuiulunisingen nswseudiegageendudou Une iyl
59189 NsAnRaInllanysal LAreIALAANTT cross contamination T¥nIN9ATTIERAY
Moy Welulnseinene mass spectrometry viliUanainnain wonaniansssa
a o & ! < d' = [ a aAa ! . . .
UNIUAGLTUFITNBULLIS LUBNEUNUMNAUATILIENIT Label-free quantitative proteomics
= g a Ay 1y a 1% v o oA a = 9 a
Fadumalln mass spectrometry Nlidofinnainaiga1ssed WeallTeuifisuiuinaie
Isotope Labeling wu31 ldszaziialunsiinsziiiandy anduneunigaendmiunsmsoy

fegne MeransinTeing waglilinudssieanssadd msudvinnsiesed (10)

2.1.2 wiallA Label-Free Quantitative Proteomics

a A

Junadaildinsneilsnnuassinvedusiuinulueadld Inglidosinisdn
aa1n (label) TUsAUAFDINITATIaTATIERdIea15598 oansTiadasdus wiausaih
TWsAufiadalduinsndinsegsilagIouisuiulusiuninsgiu (standard protein) (28)
memalln Mass Spectrometry vibins1uinaluanavesasiiegs wagaunsassyviale
Lﬁ@Lﬂ%SULﬁﬁJUﬁUE’msﬁaﬁda wAllA Label-free quantitative proteomics Usznaunig 2

wAlA A Label-free LC-MS/MS way Gel C-MS/MS

2.1.2.1 Label-free LC-MS/MS

ca v =

fdunoulunisinen de wwadiidosnisAnuiviualusiutemualuiead
(proteomics) agnusnliuignifaeiznisadalusiu anduilusiuiiadaldlunge
AATIEAUIUUA8ITA99 LU BCA assay, Lowry assay, Bradford assay \Uu@u ntush
nsgeslusiudeeuled Welildlumedlnddug uazinisimssilulnailadae
madla LC-MS/MS (29) ilevinisszyrdaveslusiulagyinisiIouiiiuangiudeya
dmiunismdsnnalsiu leenisiuSeuiisuiiegranuasuinsgiulusiu lnemannis
FiUsunalusiuiiiudsulufesdanalinanisinsizinie Chromatography way Mass
Spectrometry Wasuluse tufle Peak areas, Peak heights wa¥ lon intensity fidsuly
Tneldansanmsgilusiudus Normalize nan1ins1est Sadumadeiiligeen anduneu

Tunsvin wiausaunsanUanaladng Wawisuiuisinaainmedansall #sevinn1suIUsu
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TusiulagilFeuiisuuinalusfussniniegadeaiuluangiinaiu iegifiuzum
Tsfufintunioanasediels dagduiisuideiivinaia Labelfree LC-MS/MS
quantitative proteomics TUldnsaaiimsneiiusiu silumaddns wadiiy wazwadimuides
Tnewadiatannsaildinsein Bomarker luwadusdaduu (11) uavwadussald
Tngfléf Tudu Cell culture fnnsldimadia Label-free LC-MS/MS iedinsigvimusuiauay
iavslUsAU (neurotrophic factor) fivdeseanua1nwad Retinal Muller glial (RMG)
cells Faflortosiulsnvosan (Retinal disease) Tmnzidesitiuil 14 wavTuil 21 vl
NIUITTETAIMIIIETkaneeiY daaseUSinauaraiinvesisiuiiuansneiuie
(28) warlusu Clinical fimsldinafia Labelfree LC-MS/MS dmduiinseilusiuvianunai
afaldan Escherichia coli strains Faduusslevtidmiuiosujiinisgadaineideldlu

au1An dmTuNTTEYBnvenTaRUATISY (12)

Label-free technique
Cell &g ﬂ D

e
Purification or o
fractionation | L

Protein %

Peptide %‘
, 9 T M !
H H 1
! 1 miz
MS analysis | {| | |

Sample protein

2

Intensity

| m/z

Standard Protein

&
Intensity

------------ : Std.Protein |
241

Data analysis I I
.

AT 4 wadla Label-Free LC-MS/MS (28)
2.1.2.2 wala GelLC- MS/MS

wAtlA GeLC- MS/MS laiiinsfnaainanssednsoansous) 1wuheaniudd Label-free

1 '
' o a

LC-MS/MS wafiTunauliutiy A aasiinsuenlusaunliamain SDS-PAGE wazinludau

a 1

v IS . Y 1 av v & Q’l 1 1 Y 1%
Aa8d LU guudug (Coomassie Blue) ntusiaukulaanlaluiug dosuruiandnla
nanuameeulsdndenis neuasdnlllnangeslamaanimualiimszimewaia Liquid

Chromatography-Tandem Mass spectrometry (LC-MS/MS) Lﬁ@izqﬂjﬁmmaﬂﬂiﬁuuaz

ydd\llq‘

UTinawedusiu lnewlSeuifisuaingiudeya (30) W6iiden Aeliidssnensdudaiuans

v a =] o dl a v a1 %4 1 a £ %4 b4 1
JEANIBATOUATIYDU) WATHTUADUNYILINUBYNIINAUA 2D-GE wagldsyaziiantasnin

UsendnAldaneuinndn Reproducibility adnd1 ansnsavingle weidldvelde Aeussansam
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lunsuenlusiulaimni 20-GE wmswidunisuenlusiumeiifmenvinty us 20-GE 1Wunns
wonlushue 2 4@ dmsumaila 2D-GE 9wdl Reproducibility 1 WagtnanzAunIsilATIgn

TUsAulusag19anTusSuaILINNIN

w5183 GelC-MS/MS fe wailaiiazdsznavlde 2 Suneundng Ae SDS-
PAGE Wag LC-MS/MS Tnsiiuanansafmlusiuazgniensenseueliifi vie SDS-PAGE @
Hunisieszi Wsiumenszualiniuy Polyacrylamide gel 7l SDS \uduuszneu Tng
wonlushumuimiinluanavestsiuunassia anduusasiusiuluus Lane Tuiaa aggn
Falmdutudivdendng wasvhnsdesTuaaisaldnaun #1835 In gel dicestion wazyi
AsiAsesidedieades LC-MS/MS Tnadeyaiildanniades LC-MS/MS aggnily
Wisuisusugiutoya lasrmordoyaveusuaaddaduiugng smufuluusay Lane
LﬁaizuﬁnﬁmLLaz‘tJ%mzusuaﬂUsﬁﬂuLwiasﬁaasm Tnedunou In gel digestion azUsznauly
fe Gel slicing, Destain, Reduction, Alkylationm, Washing, Tryotic digestion Wag Peptide

extraction (31)

A Gel
7 P31 Destain

' ,
/,, Deztam Reductlon
,,/ Redljction Alkylatlon

,,, Alkylation Washlng
,” Washing [ Gel Slicing] Sllcm /

,,, Tryptic dlgestlon o/n Tryptic digestion o/n / ,/
Day 2 l
,,, Peptide extraction Peptide extraction /,/

AT 5 ¥ENN15VBS GeLC-MS/MS laun nsgosuaulaalangfisnual #3e In gel digestion

(IGD) way MsfinuazdenLaaT Ly %3e Whole gel (WG) (31)
NN5ANITeTHuLn 109 Fatantoni S. wazanglud A.f. 2010 wudn fin15un
GelC-MS/MS 11Uszanaldluni1snn Biomarkers T lvdunds we Cerebrospinal fluid
(CSP) Tumuunfnazauiidulsamiaiusnssy Feilanufeateaiulse Brain neoplatic waz

Neurological disease Tagwuinluauun® wulusAunsvun 884 vialulnludunds e
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dmvluauidulsafiiisadeadunisunnsesmsiusnssy 1ouA 1sa lgv-based affinity
depletion way MARS-based affinity depletion wu11 wulus@iu 703 uag 767 vllanuaiu
(32) nenaniiainisfinuues Paulo J.A. wazamy Tull a.a. 2010 Tnenislmadia Gelc-
MS/MS tieszyiinuazUsinamestsiuly gastroduodenal fluid fiiuannsdesndedly
NAUDINIT 138 endoscopic pancreatic function test (ePFT) \fefnwimuinunfves
nswasuudasiusiululsafiAsadestunseinnzenns Léun peptric ulcer disease wag
castric cancer Iaenuinilusiiusonun 136 9 My unique proteins (33) Lag il
N13ANwI4 Paulo JA. wavany Tl a.e. 2012 lnefAnwydawazysunnvedlusiunesinu
Adfin Tneifiusieg1991nn15de9ndes ePFT-colleted pancreatic fluid wagiiusaagned
38031 Pancreatic Fluid Tugfthefifu Chronic Pancreatitis Inowudn vfinuazy3unaues
TusAulungueuauuagnguidulsaagunnsneiu wuidilusiu 257 wag 413 wiamudisy
(36) uenaniidfinisfnwiinuasUiinameslsiulunisifiuuuy ePFT Snunninelugiig
AATesiuszULIMAUAUIMS (35, 36) TafslinsAnwives Becher D. uazauzlul A,
2009 Taginnsiiastesisianazusunuveslusivludedelsaluuyud Taun

Staphylococcus aureus InenwulUsAunaun 11nn3n 1,700 viin lne3denssid nui agdu

1
v A

Usglewudmsunssnwiaeinesujtueseliluewiaale (37) uenainiidaiinisldivaila

[
=1

GelC-MS/MS Anw1dtasiznvdanazUsunaldsaulutenslsa laun 1¥e Wild-Type

Serogroup B Neisseria meningitides \Jusiu (38)
2.2 nsgaslusiunieiaulasl Trypsin (Trypsin Digestion)

wuleyl Trypsin azvinisiaiiuszilulng (Peptide bond) agsadnumgndmaiilaidu
A$uBnTavila Arginine Wa Lysine 1i189911115052218M19T90 N8y Arginine LAz
Lysine ¥irlsisialaUlnadiflvuinnunzaudiniunisiiluimsizidaemaia Mass
Spectrometry ns1nsgasaansillindazanas d1nszeziludidnluidy Acidic amino

acids waginilnsnewily Proline ag#A1u C-terminal ¥a3 Trypsin azlaiiin1sAninay (11)
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“Principle of In soluble digestion

Peptide sequence

[RLVKEVALGYKIGRFGGKAGVRNTRY |
T 7

T 7T T T 0
v‘ Trypsin
Digested fragments A | L

R||LVK] |[EVALEYK IIGR ||FGEGK]||AGVR || NTR||V

Arginine: R Lysine: K Trypsin ¢cleavoge: ‘f

amidl 6 ndnnisgeslusiusieieulas Trypsin (39)

2.3 aadalasuninnsn unufusuaadnInsuns (LC-MS/MS)

LAsefie LC-MS/MS azUsgnaunie 2 dufilioudeny taun LASe9 High

Performance Liquid Chromatography (HPLC) uidutadesilduenarsusenavludogia

a v

zLouAniU Mass spectrometer F3Af® tandem MS %3a MS/MS tJuiaiesiiidusiangaa
Aanzransinuludiege edmsivniivinuialuanawazlaseasieans Jediuved
lonizer azldinadia Electrospray lonization (ESI) @2uuad Mass Analyzer azl4inaila

Quadrupole Tidausiafu Time of Flight (TOF)

AN 7 esedmialasuinns i wnusuklaannsimes (LC-MS/MS)
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2.3.1 High Performance Liquid Chromatography (HPLC)

HPLC WueSesdlofilidmiuuenansiianladazansegluansazatonas nszuIuns
uenasazfnduszriaa 2 e Tnsendeaudugslunistisfuresvaiiufanansilsl
\AABuTl eStationary phase Ao a137UsTelunedutl (Column) Aullaindeud nie
Mobile phase Tiduvesinarfvinazaisdunis (40) lnsfeg1azgnuensonuilunaii
99 My Jufuauauisalunisidfuldvesansiuiu Mobile phase w3e Stationary
phase Bsuagiu vu1m U9 Useq Anudume (specificity) nnspadu(adsorption) n13
avae (solubility) vassagns (41) Feiliansiegrandeuiioonuilunarfiunnmneiy uas
Slousnansmeensldudn arsiuasidigaiutes Mass spectrometry iiloTinszsiansusias

wiinfuenoonula
wlinva4 Liquid Chromatography wuseanidu 2 ngu

1. Liquid-solid chromatography %38 Adsorption chromatography Wunisuen

a13lae Mobile phase \Juveunal way Stationary phase \Juveasuds

2. Liquid-liquid chromatography %#3® Partition chromatography Wunisuen
a13lae Mobile phase Juveanad uay Stationary phase Wuveuran Iﬂamﬁ’aamauﬁ’ﬁ
YDIAULANANYDINITALAIBUDIFIDE1I3ENI1 Mobile phase lag Stationary phase R
feldusnansfifinuandflndiAsafusenaniu 1wy nsusnnsnoziluvdiasiieg sonainiu

Fawvadu 2 wuv

2.1 Normal phase chromatography lag Stationary phase %ﬁamwﬁ@u%’aqq
A Aa gj Y 14 . A 5 ° ! [ gj Ao
LNBLENETVUFNINYIFIDDNIINAY waz1d Mobile phase NNANINTIAININ AU @159
AN MTIRININATYNLENEBNINBULBLAAN M9 08N INARANY wALANSTINAN N9 Y

QNUENEBNINTINAS (42)
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Mobile Phase
oo Normal Phase HPLC Separation
J ‘ Syringe m
Non-Polar Polar

| — |

1 I Column 1 :

? > 7T r > ' >

Injection -
P Port Column Oven Detector Display

AN 8 %aNN13 Normal phase chromatography (43)
2.2 Reversed phase chromatography lag Stationary phase azilanniduds
AN 1 @15BUnIIUTEIAN n-alkyl Fsflansueu 8 wse 18 lwana weaidumsuenasidianin

139100n3 N7 kagld Mobile phase Nflanntageninlaansiisesniseanunainaeaul

ety @1sndanIngsininvzgnueneenuIneuiialaansdiageenainaeaul lagalsid
ANINTINININALDDNUITINTT (42)
Mobile Phase
iy Reverse Phase HPLC Separation
‘ J Syringe Weakly
> & Polar
Potar No lar
' —
. 1 ’ Column '
> ) L )
‘/ 7T . > 7 »
Injection
Pump Port Column Oven Detector Display

AT 9 w815 Reversed phase chromatography (43)
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29AUS2NBUVDY HPLC

1. Pump fivunfigureavai@aulu Mobile phase lwanldlureduuniey dnsisa
0.5-10 ua./u1% wuadu 3 wfla laun sfinleSen (syringe type) vlaunuiivesinan

(reciprocating piston type) ag AAMNAUASA (constant pressure pump)

2. Injector WugUnsuNlyAILANUININTYDIATAI08 19N InalIgARENY B9aIu
Ingyagegluwie 0.5-10 lulasing awnsawuseenidu 2 viia laun slialeen wag vlialsnn3

(rotary type)

3. Column 913Y11310LNY WaERA M%@Lﬂﬁﬂﬂﬁﬂiﬂaﬂ Januenilunisloanusaug

10-150 LQURLUAT

4. Detector fvnNinUsinaesans Svanewila wu fluas (Photo detector) 1
dmiunsinansiniidvniedanuyu Wgesisawud (Fluorescence detector) lydmsuin
USunaansiianansaiasuaangeaisawugla iag Mass spectrometer Tddmiuinu3unm

yunvedlosauveasiegluasiiogng
5. Data processor {vUN9IAIUALNITYINIUYBNATEND kavUTeaians
2.3.2 Mass spectrometry

Mass spectrometry L‘flul,wﬂﬁﬂﬁLﬁ'msﬁaaﬁ’umai’mé’mwﬁaummma(ﬁiaﬂizq (mass
to charge, m/z) voslesauvasinegns lnefegsfideansinnziuanduiulossuniaiia
YUIUNTT ionization wadadrdldsuanuaula wazrldldlunmsAnwidiuieg
welulaBanm duneden mandalndwes nMsnsavaouiuliineimans msUssyndld
audnadeadn Wudu @)

wanNN13 Mass spectrometry Wuinaiiaiinsgsialdniiaiinsgiviinuuassey
gilavatasiiegfidesnisnadeu Tnawdeuasioegslidulessy wiaianszuiunis
lonization Tudiuusznevusnvenadesiiefiiduni drundnleseu (lonizen laefiisnis
\Wasuasiegvane3s Wy Electrospray (ESI) %i5a MALDI Jusiu dleansietadieuly

I3 % | v a ¢ aa |
Julossuuairsiudngdiningiziuia (Mass analyzer) fifivanguseian 1wy lon Trap
(IT), Quadrupole (Q), Time of Flight (TOF) 1Judiu uazdiudsznavaning fe diunsrain
(Detector) yhnthfluainsuliedlosuniannsenuiiiedlayaluddiuussuiana laun

a s ::4' Aad  a i o
ig‘UUﬂ@NW?LmEﬁV’\I?U@N LWE]"U%LLﬁm\TNa@@ﬂQJWIUﬂquWN%@LTEJﬂLQW']%']'W LugaEunNmTu



19

Sample

e 3
N °
-+ o o o b = o
- OOOOOOOOO OoODOo .
o
o (o]
_
lonizer Mass Analyzer Detector

AT 10 %aNN1S Mass spectrometry

Electrospray-Quadrupole-Time of Flight Mass spectrometry (ESI-Q-TOF-MS)

ESI-Q-TOF Usgnaulusiag 3 d@iu fie @auved lionizer lawn Electrospray #aidudiu
A liansiegraunndudulessu wavludiuves Mass analyzer lawA Quadrupole way
Time of Flight (TOF) Fududrundiasiziimdnuialuianauazlasadivesansiiogig

wazdIud 3 Aediuves Detector udUNLUasd Q0

Standard compound ———  -TOF/MS separation and detection™ — —
' Esl Collision (ramp/stat) ~ Detector
e LC separation e 5-55/30 eV
I 0 Q I Product ions
UPLC a 'J—‘:') P A
(Waters) "I = clD P
= * C It (stat) i =
Ea one voltage (sta -
%” I Positive 23 V ?
é (l Negative 35V : —~
£ : = 3 4
Retention time (min) *Q-TOF Premier (Waters) Flight tube ReSpect record

AR 11 mannSURaLASed HPLC fiseiu ESI-Q-TOF-MS (45)

WANNI5VDY Electrospray Tudauves lonizer

wiAtlA Electrospray lonization (ESI) Qﬂ%ﬁumi(ﬁffmEJNﬁasﬂugiJﬁummiazma o
150185 1ueBNINTEUU HPLC 91i1d Capillary tube Fsazdinnslvierdnglniinidags
Uszanas 4000 Alalaadi (ausnading 3-5 Alalaan) (46) fivane Capillary tube WilviiAn
uauulilfinanuuseas deansazaneriiuesnaindane Capillary tube Jaflanwausidu

a

NUAYDUNAINLUTEIDYNAT Lazillaiianisseinevaangnvaunal (Solvent Evaporation)
biveavadraivuinidnas Uszgandilndtiuuniu anisuannszanaidules ou (lon
Evaporation) @aimailatidunisunndaiuy Soft ionization Avaylailfiu pattern n1s

Fragment 484 Parent ion usiaziiiuluianaves Parent ion AfALaY 1z AUn1sIAIIEH
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a13iegrenntusiu wWulnd dnna vseanshfiunaluanavuialveg 1w Indwe s lay ESI

U Interface Muneivansnivivzeusey Nlwaluanasglugig 100-150,000 Aasiu

Electrospray lonisation (ESI) and lon Source
Overview

lonised
Liquid (+)

Nebuliser %E‘E%::y M a S S
I n I et - Taylor  Aerosol Ga;?’:‘:‘s%;o“ S peCt ro m ete r
one ume + + Io n
(LC SyStem) Fused-Silica Source
Region

Amd 12 wdnn1sves Electrospray lonization (47)

#anN15v89 Quadrupole Tud1uvas Mass analyzer

Quadrupole Hudwes mass analyzer fildamdndluiiuazaauanuiinglunis
$uuninavedlossu Wunsuenleseuariglessuiaula lngaziiaseinavesusyqld
Tugaatieendn 2000 m/z wr1u1aveeUTEauINAT1 2000 m/z A lianunsains1eraae
Quadrupole ¢ Tngn1siasigviaunsadenlvundunuu Fix ¥5e Scan lagnsidenluun
AATITALUY Fix ﬁaLﬁaﬂLawwlaauﬁaﬂaﬂaaauimlaaawﬁﬂﬁm’ha Quadrupole @un13

TAUANTISIATIZILUY Scan AB A BIUTNUAKIULINLN WU O - 2,000 m/z

#anN15 Quadrupole Usznaulumauslangnsinszuen 4 wvis laen sl
Truinuazdiaveglulridlaganssiudiny sauninsiianudinganudasuasauiailudn

i Y Y = a ] ] = N
@J@ﬁﬂﬂu‘?ﬂllﬂu sﬁﬂiung‘Uf\]zmfﬂﬁL‘UaEJULLTJGQ?J@QGU’JU'JﬂLLaz“U'Ja‘U SNSRI UL URIUBY

AudIngAguasa Weluseuududavin leseuuiniinudiunasiedeuiniiudigdiu

Y

(% (%
LY YY) 0y

989 TOF 1iiaa91minusananiu Tuvnusilaosuauiniunul azdunutuinuulinag by

aunsaedaueulule wazilawdsutn i lussvududnau Tessuuinazdudutiautiu

13 warlonauauazAD U UNEdIUYDY TOF saldiilaaanniinwsandniu (48)

Y
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Bl University of
a BRISTOL quadrupole rods

© Paul J. Gates 2014

TO0
DETECTOR

exit slit
IONS (to detector)

ion with a
stable trajectory
(detected)

source slit ion with an
unstable trajectory
(not detected)

Amd 13 ndnnnsues Quadrupole (49)

®annN15v84 Time of Flight (TOF) Tudauvas Mass analyzer

1%

TOF \Judiuiiasizsidmidnuialuianaveslessunidudunludiuves ionizer
Tnglopaufifluuiniannitagisnei detector neulossudiflvualugnin wazludiutiazhn

Junanveslossuiiiag detector uazdumnaueanuLdurunualuanavesiiegns

wanms Ao Welossumunisissmsaunisineli loseuiifiinamnazlenaiulunis
WAumaruviensssUszanm 1 was lussuugyamaluds Detector inninlesauiil
Wates TOF wisngAunslysiunulrasniiialeooouwuy MALDI %38 ESI (LC/MALDI %138
ESI-TOF/MS) (46)

acceleration area

iohisation / flight path
area o
sample inlet . ||th ions
Stitiea b
. t
heavy ions

e 4

wacuurm chamber time measurement

k4

A 14 nénnsves Time of Flight (TOF) (50)
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2.4 M3Aszidaya (Data Analysis) Aa8lusinsu Mascot

vdanmseneidulndsng  LC-MS/MS agfonhdeyanldlududuangudoya
Wlevianisszyudialusiu Taeld MASCOT search engine 38 MASCOT DAEMON #1u
www.matrixscience.com Taglusunsuagyinnsdududeyaiiléainnisaass wWisuifisuiy
foyaiifeglugudeya Tnsnansduduaranunsassy Jo wlavediusiu wiouiadddden
asranulysiu lnenisduduazdesiiniglddeya 1Wu Enzyme Goulwsidldlunisden)
Database (§rudioyafifosnisdudu) Variable modification Wusu Meghavesdeyailldan

ANSAUAY LAPIAININT 23 hay 24

Mascot Score Histogram

Tons score is -10*Log(P), where P is the probability that the observed match is a random event.
Individual ions scores > 49 indicate identity or extensive homology (p<0.03).
Protein scores are derived from ions scores as a non-probabilistic basis for ranking protein hits.

40
35
30
Vi
20
15
10

Number of Hits

I I T I I I F I 1
1000 1500
Protein Score

T
0 500

AN 15 Protein score a1NNN5AIEMNgTUSHATH Mascot (@ulaksian uefaiaing

! < f-:ll < a a o v . .
Wzugaaziulusiueiiafisyyanngiudeya) (1WA www.matrixscience.com)


http://www.matrixscience.com/

1. ALBU_BOVIN

Mass: 69248

Score: 1506

Serum albumin 05=Bos taurus GN=ALB PE=1 SV=4

Matches: 43(11)

[7 Check to include this hit in error tolerant search

Query

S [T N T U= Y

o o [on
P (N (e

co
oo

o o |o
ro =

T
>
ro

>
(=
3

—
=
oo

o
>
>

T
ro
e

RIAIIJINININIINMININIANIANINIDIIAIIAIITIIIX
i

s
o
o

A 16 wulUnsvendulng wazasunsaesilunnulusisg1aninsisinie

Observed
506.1500
506.1700
507.7700
512.7300
526.7500
571.8400
582.2300
582.2700
625.3300
625.7900
642,3700
653.3300
653.3600
675.3000
681.8300
681.8300
682.7300
693.7900
694.,7800

Mr(expt)
1010.2854
1010.3254
1013,5254
1023.4454
1051.4854
1141.6654
1162.4454
1162.5254
1248.6454
1249.5654
1282.7254
1304.6454
1304.7054
1348.5854
1361.6454
1361.6454
1363.4454
1385.5654
1387.5454

Mr(calc)
1010.4127

1010.4127
1013.6121
1023.4477
1051.4426
1141.7070
1162.6234
1162.6234
1248.6139
1248.6139
1282.7034
1304.7088
1304.7088
1348.5387
1361.6649
1361.6649
1363.4730
1385.6133
1387.5635

-0.1273
-0.0873
-0.0866
-0.0023

0.0428
-0.0416
-0.1779
-0.0979

0.0316

0.9516

0.0221
-0.0634
-0.0034

0.0467
-0.0195
-0.0195
-0.0276
-0.0478
-0.0181

0 28 5.9
0 (24) 16
0 29 4.1
0 41 0.28
0 2 7.2
154 0.02
0 (28) 6.5
0 47  0.089
1 (41)  0.45
1 47 0.085
0 46  0.15
0 (16) 1.4e+02
0 43 0.8
0 47 0.16
0 (32) 2.6
0 42 0.25
0 47  0.082
0 67 0.00099
0 46  0.095

Delta Miss Score Expect Rank Unique Peptide
K.QNCDQFER.L
U  K.QNCDQFER.L
K.QTALVELLR.H
K.CCTESLVNR.R
U  R.CCTRPESER.M
K.KQTALVELLK.H
K.LVNELTEFAR.T
K.LVNELTEFAR.T
R.FRDLGEEHFK. G
R.FRDLGEEHFK. G
R.HPEYAVSVLLR.L
K.HLVDEPQNLIK.(Q
K.HLVDEPQNLIK.Q
K. TCVADESHAGCEKR. S
K. SLHTLFGDELCK.V
K.SLATLFGDELCE.V
R.ETYGDMADCCER. ()
K.YICDNQDTISSK.L
K.EYEATLEECCAR.D

1 U

e e e e T i e el e T S =

g gaagdagdgagdaagaagaagaagqga

Sequences: 30(11) emPAI: 2.88

TUsATH Mascot (AMWann www.matrixscience.com)

MS data file: 352 ¢ ug.mof

Enzyme:

Protein sequence coverage: 57%

Matched peptides shown in bold red.

1
51
101
151
201
251
301
351
401
451
501
551
601

AN 17 Protein sequence coverage (faunspoilulnannuluiieg1ain match Au

MKWVTFISLL
FSQYLQQCPF
VASLRETYGD
RADERKFWGK
LLPKIETMRE
FVEVTKLVTD
CCDKPLLEKS
GSFLYEYSRR
KHLVDEPQNL
RSLGKVGTRC
TESLVNRRPC
ALVELLKHKP
STQTALA

LLFSSRYSRG
DEHVELVNEL
MADCCERQEP
YLYEIARRHP
KVLASSARQR
LTKVHKECCH
HCIAEVEKDA
HPEYAVSVLL
IRQNCDQFER
CTRPESERMP
FSALTPDETY
KATEEQLKTV

VFRRDTHKSE
TEFARTCVAD
ERNECFLSHK
YFYAPELLYY
LRCASIQKFG
GDLLECAZDDR
IPENLPPLTA
RLARKEYEATL
LGEYGFQNAL
CTEDYLSLIL
VPKAFDEKLF
MENFVAFVDK

IAHRFKDLGE
ESHAGCEKSL
DDSPDLPXLK
ANKYNGVEFQE
ERALKAWSVA
ADLAKYICDN
DFAEDRDVCK
EECCAKDDPH
IVRYTIRRVP(Q
NRLCVLHEKT
TFHADICTLP
CCAADDKEAC

Trypsin: cuts C-term side of KR unless next residue is P.

EHFRGLVLIA
HTLFGDELCK
PDPNTLCDEF
CCQREDKGAC
RLSQKFPKAE
QDTISSKLKE
NYQEAKDAFL
ACYSTVFDKL
VSTPTLVEVS
PVSERVTKCC
DTERQIKKQT
FAVEGPRLVV

database vadlUsaunulugiutoya) (nMMwa1n www.matrixscience.com)
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2.5 NV BNRADY

o INeANENS : Boesenbergia rotunda (L.) Mansf.
o o =

YBEUEY : NITYTY, NITYYLKADY

246 : Zingiberaceae

YDA : WITLHOU WIATHOU TINTIY FILAY

2NN 19 AunsEE1ewand (51)

24
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ANYULNINGNYANERT

N5¥¥1841a 09 (Boesenbergia rotunda(L.) Mansf.) tJuayuluslunszna
ZINGIBERACERE (52) tnensywnemaenluliidugn Sumidu unnuield f5neiu lugy

a IS

n3nszUenIesUNSlUdeuteen Uaneisen danueniusyann 4-10 wufluns wagning

v
[ a A4 o

Uszaunal 1-2 wufwns eantdunszan Afiduiniassy d@rusielulidvasciazdnaunay

9
(%

i lnenuidinuandinielull 9ieuingeenlusinie Yeudauiedsu wuuniien
UMY LETHaNTIANINMIBNA PIuUn3aala Greungansean Yaevinlinsegnlyl
Weizu1e Hredivaunavetgesluunieg Tusienieg freu1eimtdn kie1n1snIunignu

HreUngeaNes Prelsuaunavesrnuiuladinlusninie (53)

ns@nwisansiiflqndndnandiatnléainnssvewmies (Boesenbersia rotunda
(L) Mansf.) wuanswantiusen (Flavonoid), ¥1alau (Chalcone) wag Essential oil Tagans
IUHEjM Flavonoid ﬁﬁﬁ@l@f Town Pinostrobin, Pinocembrin tLag Alpinetin mﬂumju
Chalcone #iafialé 1¢uA Cardamonin uaz Boesenbergin A (58) uaz d-hydroxypanduratin
A Wag panduratin A 39NN1INARBINUIT @15 Pinostrobin finasonisindeniliian anti-
ulcerogenic property (in vivo) Wag¥2185n1¥1 gastrointestinal disorders (55) @19
Boesenberin A (BA) 1uansfitaesnwuziselen 91nn1snaassly human non-small cell
lung cancer (A549) cells Wu71 Boesenbergin A (BA) a@nunsawndeailiwadusiduinnis
Apoptosis (56) @13 4-hydroxypanduratin A Wag panduratin A @131150€6U Faoulad
dengue 2 virus NS3 protease ¥11l# dengue 2 virus Iﬂa’mﬁﬂaaﬂqwéﬁ (13) wenanii &
WUINETANANIVIINNTEVIBIAADN @1015a%85nwIlsA Periodontal inflammation 161

(57) wariNasanNISABAULYBSY Candida albicans (54)

wonIntl daupuantivenssviewmdesnlignslunisiueuuniise laeiins

.¢§ 4 4’{ a a ¥ U . . . U .Y ‘:{' U 14
nagougMstunIsiudewualse Lo Escherichia coli lagnaaauiuansainiiaineie
NUDATDINTTYILLUADY WU @15aNAUDINTLYIBNEDINNFIUNSETUENTD Escherichia

| -

coli Tnevaaaudieds MIC Fsfiduinfu 0.019 me/mL - 2.5 me/mL way MBC fiamafu

0.039 mg/mL - 5.0 pg/mL (58) msaﬁmmmmwm%aqLLaw‘hmiLLsJﬂiﬁu%qwéﬁaai%'
Chromaphography 1 6§ d ansfidunvlvg 2 vdn 1dun 7- methoxy- 3, 3',4',6-
tetrahydroxyflavone tag 2',7-dihydroxy-4',5'-dimethoxyisoflavone LLazmiﬁiﬁlﬂagLLﬁ% 4
¥im lawn fisetin, naringenin, 3-hydroxydaidzein Wag xenognosin B Wu1 ansunand

A11508U8Y We Streptomyces sp. Y35 minimum inhibitory concentrations (MIC) 1ng
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fiAvinfiu 32 to 256 pe/ml (59) arsafnainnszredesiidrfey Léun Essential oil
druitsndedaideqndnlungu  zoonotic enteropathogens 1 & u

Salmonella spp. , Escherichai coli 0157, Campylobacter jejunii W & ¢ Clostridium
perferingens (60) wasnuasatnfiatnaieunueasInnszaemies annsadudades
ﬁﬁaiiﬂiumju Candida laun C. albicans, C. slabrata, C. guilliermondii, C. krusei, C.
parapsilosis way C. tropicalis 16 (61) wenanilansann Essential oil v8enszH18MaDs
a1u150duldwnatay 3 siafinuluussmalneld ldun Neostylopyea hombifolia,
Periplaneta Americana uay Blattera germanica (62) usnaniitamuansiifigrimadanin
fafaldannszomans laun boesenbergin, cardamonin, pinostrobin, pinocembrin,
panduratin A wae 4-hydroxypanduratin A aWSLwdwﬁﬁ@mamﬁ’ﬁﬁiwq INUNY WY anti-HIV
protease, anti-dengue NS2B/ NS3 protease (63) e uTenuniise (antibacterial) Aoy
B9 (antifungal) sedun1ssniay (ant-inflammatory) sieduaziie (anticancer) wawsl

qyislun1siueysadasy (antioxidant activity)

2.6 NTLVIYA

FoImendnans ; Kaempferia parviflora

%amﬁzy : Belamcanda chimensis

24A : Zingiberaceae

FoBU : NTZYIUAI, TIUNTZVIBAT, NTTVIBU, TIUNYTAN

www:thaicrudedrug.com
by Sudarat Homhual

AN 20 AINTEY18e (64)
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AN 21 AULALAINNTEYIUA (64)

ANWUININOAAERS :

nsvv8A (Kaempferia parviflora) \luitwayulnslunsena ZINGIBERACERE (52)
Wuldeaiunssemies dauegldnu (thizome) viieNisaniuiiluing dnuuzadeds

wiovlu wadvuadnnia (65) lnewuindnaautfnseluil liun 1ingeias uivandies

wazon1swilesd Wnaussanvnane duan Wusergimue uigniden wivinvies (66)

AsAnuIisansfidgninisdinimainnszedt wuansuszinnaliuesd
(Flavonoid), 1atau (Chalcone) wazansananeuannnses1eai (crude) wuinansananan
Tuagn (Flavonoid) bawn 5,7,4-trimethoxyflavone, 5,7,3",4'-tetramethoxyflavone gy
3,5,7,0-Tetramethoxyflavone @1u1sadududionelsald téun Plasmodium falciparum
way Candida albicans lagdgn1snaaauLuUNIINIIAIN ICSOiwdm%afiaiimmsmsaﬁ’m
ALWUI 57,4 - trimethoxyflavone H A1 ICsH= 3.70 pg/ ml wag 57,3 4 -
tetramethoxyflavone A1 ICso= 4.06 pg/mlium’iﬁuﬂzw??aﬁaiiﬂ Plasmodium falciparum
way 3,574 -Tetramethoxyflavone R ICso = 39.71 pg/ml Tunisdu é’?ﬂL%}afiaIiﬂ
Candida albicans (14) usnaniinuideiidunuinnssaemgrlddnulsafiiatoatunis
9niau (several inflammatory-related diseases) louf T3ALn6 (sout) Niiwi (allergy) uka
oulu (apthous ulcer) war wralunszimnzanms (peptic ulcer) fatudadiAnunieaiu

a15na1laueen (Flavonoid) waza1siifendesiuniseniau LeuA Prostaglandin E, (PGE,)
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waz Tumor Necrosis Factor-alpha (TNF-Q) f7835011539 1Cs WU3n 5-Hydroxy-3,7,3 4 -
tetramethoxyflavone LananaensiudinnsHaRans PGE, (ICsy = 16.3 pM) wazilnangg
Juusaly TNF-aL (ICs > 100 uM) (67) yenanidanvairswailiuess (Flavonoid) Al
Auautinisdadueuletduadlida (viral proteases) LauA human immunodeficiency
virus type 1 (HIV-1), hepatitis C virus (HCV) ag human cytomegalovirus (HCMV) f1e

811539 15, (68) WU @5ann 5-hydroxy-7-methoxyflavone Wag 5,7-dimethoxyflavone

(% (%
o [ [

§Uf9 HIV-1 protease (ICso =19 uM) Wag 5-hydroxy-3,7-dimethoxyflavone §uea HCV
protease (ICs, = 190 pM) ag HCMV protease (ICsy = 250 uM) (68) wonani Haiinnsinen
fauayuinasataneuannssseditadadeionueaansadudaininaiyiulaves
wag human promyelocytic leukemic (HL-60) Tnawideniliigadiinnis Apoptosis (69)
uananiigaiinisinululidnszsed Tasuwadu 3 wou ldun nssveduvuitlivasn
Waen nszaeiuuuiivasniuden uaziudenueanszunesm Imﬂ’jaamdauﬁwgﬂﬁwmﬁﬂ
Hubninsswedusiaziia uasdinsaaouquilunisiuoyyadasedyds DPPH wud A
gvislunsdueyyadaszuiln DPPH TubiinsswefisSeslunsseduuuiivasniden
uazlivasnildenazidiganithidnszveiiaiouainiddennszved uazinigin
Usinaensussunaniluoadniivan geiiaviiifu 107.00 + 9.27 89 306.62 + 6.21 MeGAE/L
(70) wananidsdinsAnwignilunisiueyyadaseaiin DPPH lunsgynediiuniain

F9nIndealud wuITAWINAU 92.5 + 0.10 %TAA (71)

wennansfioangdTdulng Tgvsiluasiueyyadase Smuasussaniusiu
naudRyanunglunszvsmdemaznzvien saudsayulnsduqluiviedds Jeas

anfIpgnslutennll
2.7 WsAuntigndnedanninulunyedas

nudednlngfidnugrinidhnmussansatnnnszmendeuaznzee
wuiranseengnsdnilnganduaisuszian ailauess (Flavonoid), w1alau (Chalcone)
uay Essential oils uwitiAdeitatuayuiifivluidlmarguia Tusiuitquinisdanm
Aeanuisadierediunisdniay nielsafiisafunisemau (Inflammatory) Lo
inflammatory bowel disease, pancreatitis, arthritis LU %fu (Curcuma longa) (72) alu
29639 19U 9 91 iU nsvanesi SlUsAUTE Hermagelutinating activity (73) uenannidsd]
11UU19AN (Curcuma aromatic) ﬁﬁﬂﬁﬁﬂmlﬁmﬁuﬂﬁﬂ%m Hemagglutinating activity

uaziinsszyviinves Lectins 6 vllnsnensld MS-BLAST algorithms (74) TUsiu Lectin 1
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afnldanuiiuan (Curcuma amarissima Roscoe) ﬁqwéﬁugu%jaﬁ (Antifungi) 19 3 viin
lawn Fusarium oxysporum, Exserohilum turicicum, wag Colectrotrichum cassiicola (75)
wa Lectin fiafinldannviiu (Curcuma longa) fnasenissesduidouuniise (Antibacterial)
LA Pseudomonas aeruginosa, Staphylococcus aureus, Bacillus subtilis, Escheriehia
coli, Wag Candida albicans ﬂ’li&iaéf’lm%jaiﬂ (Antifungal) lawn Exserohilum turicicum,
Fusarium oxysporum, Wwa¥ Colectrotrichum cassiicola LLaSLﬁuaﬂiﬁugﬂ Ol-glucosidase
inhibitory activities (76) (Antidiabetic drugs) FaAertostulsaummnu Wiy B-turmerin
finuluaiin (Curcuma longa) WBuansfrueyadaseiifidneam Ll dufivdoadiidia
wazwadlinidana1a lymphocytes (77) uaﬂmﬂﬁé’awuiﬂiﬁﬂudm%’ﬂmqﬂ (Curcuma
comosa Roxb.) Bailgvmetanmlunisidumsiuoyyadase (19) uaginisfunulusiu
BGS-Haridrin fiaffaldanniiu (Curcuma longa) wuinduansfueyyadass uasduniloanii

TiAnnisaneaeagad (cell death) Tuiwaa peripheral human lymphocytes (78) &4

lshudnalianunauls fe teulwlguieseenlynfaiiama (Superoxide dismutase, SOD)

Superoxide Dismutase %38 SOD dniduansiueyyadasziitiedesiunisiinane
flansouyadaseiliniiuauga uaziitetesfunsiansveswad Tnsuvadu isoenzyme
wanein Wy Cu/Zn - SOD azdasiuwadtulalvnsnaiady Mn - SOD sxdasiuwadluly
Tnsneunde lllignvhansanansoyyadass (20) Wusu uenaini damud SOD iAeats
fuUILUNNT anti-aging treatment Lilesa1niilasziu SOD anas wé’uaﬂia%a@aingﬁu
Tupwiifiorganndu (79) Fafinnstir SOD wdszendldlummamsunms wu Wuansinansd
Predunsdniau Mnmsniaduvendeide wu lsaladesniau Tsndldsnay 1Hufu was

Y] 1 Y] % = U I3 Y ¥
Farretosnunatiufgwasesneuzsilaonaae (22)

SoD viwthiduansiueyyadase annisviminfdueuleiluljAsefidey
Superoxide anion (O,) (@15oyyadasy waziufivsesiinie) WWulslasinwdasoenlys
(H,0,) wazean@iau nuulalasiawaseanlas ssvihufisenduieuley Catalase vilviin

[ L4 [ 5 [ Y] ! ' o w
Ju ansueulaeenleduazdn Fuduansnlidunsiedesianiowasazgnitdneeniagnis

eleean AILanIlunINA1LaN (80)
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202" + ZH* HzOz + 02

SOD

SOD-Moxidized

e

SOD-Mreduced

02. . + 2H0
SOD_Mondind H;Oz

Moxidizedpgroduced - Cu?*/Cu'* for SOD1 and SOD3
Mn*/Mn?* for SOD2

i 22 nalnnsiluansiueyyadaszaes Superoxide Dismutase (80)

o Ao

Superoxide anion Juasdfgvinliiinlsalanazvasaiden (Cardiovascular
Diseases) lsamnudiulafings (Hypertension) lsaviaonidanudsda (Atherosclerosis) {usiu
fadusrsmedesiinasmarieanliinniian uas SOD funumddylunistesiunsiin
Tsmmand Tnefuansdrdyiidrenidn Superoxide anion wazidudiuddalunalnnis
Jastunainluninesnleddaduarsiifufivdosnenie wastedestululnsrouwnie
aeluwadliliignyinate (80) Tns SOD ludniidssgnisunazuiadu 3 viia ldud
Cytoplasmic Cu/ZnSOD (SOD1), Mitochondrial MnSOD (SOD2) e Extracellular

Cu/ZnSOD (S0D3) Ine SOD udazwsinazilntfiunnsnsiuly (80)

flouidefiuandidiuiinisia SoD duangidnlvlunynaaes auidlugaediu
Fasmsnadisuvendenluln Snsnsnsedlule waznisdusenvedaioy wazdudens
\Am medial thickening ¥8asaLdandiy (81) uanmnﬁ §91U71 SOD Fgann1siinlsa
Anuauladings Inen1susuveeiiveaasniden (vasodilation) kag SOD fidunesituan
aglutrganmnusulafinnasannnisdadn lumadudonniuaznis@adrldlule (kidney
medulla) (82) SOD finuniglusramenywdiiunumddglunisauauanudulain (83)
uaN91N SOD wAeesiulsamuiulafingiudr Ssllmnuifetesivlsavasnidonudas
(Atherosclerosis) 18 Tasnwudn Superoxide anion (84) azidlududsnsiAnuiAseneend
e LDL oxidation (85) Svdwmarilivasnidonudn elusiu SOD aslinalnfidudeu
Fdldduda superoxide anion Mduansiisunselvnaredu lelasiauedoanleduas

20NTAU hardzgnindnsely (86)
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RANNISIUNITAATIZALUSAY SOD Arewmalla Native-PAGE wuaz SOD Activity Staining

N15LAT18RLUTAU Superoxide Dismutase agltmaila 2 inallalsznauiu laun
Native-PAGE uaw SOD Activity Staining lneiituney Ao nmsuenlusiudenszudlnd wie
Native-PAGE Faifiun1shaszilusiiunienszualnniuy Polyacrylamide gel il SDS
Hududszneu dmdudunounsuenlusiuazivilousiu SDS-PAGE muitndaludnadiu s
Funnsnaiu Ao lifldmusznavves SDS Tudumeunsinssias Wedosnislflusiu oD
Lifinnisaayiduanin isizans SDS agviilusAuAnnsgaydeaninly (87) ndanuen
1UsAu SOD mewalla Native-PAGE uan azvinn1sdeulusiu SOD mewmaila SOD activity

staining laglusiu SOD filaavifunaulaldid waviundeavdudiiady fenm

©

kDa 1 2

974
66.2

45.0

B 315

31.0

215

144

il 23 vueanalilanaves SOD (sl 31 Alannasiu) Nuenmewmaiin Native-PAGE

lﬂly v

(48) (18) wazuanawaulusiiu SOD 7lalifid wWedouse SOD activity staining (¥31) (88)
dusundnnisues SOD activity staining Wumnadaiilddauduesiusiu SOD Tngay
faude ansazans NBT-riboflavin solution antiudnsdosndasansazate TEMED wazld
nszudlnil 25 fndunea Fasvilifiunauvedusiy soD laliid wasiundadudshadu
(18) Ingansazaney NBT-riboflavin solution ivdnn1sAa @13 Nitro blue tetrazolium qzgn

W lglun1sduda Superoxide anion (0,) lun1siAnUfAisen enzymically %38 photo

aaa

chemically lngtindf§iTe1 Reduction Y84 Superoxide anion (O,) wagazgniiuldy

[

UselovilumainnisinuSuiaues Superoxide Dismutase (89) Faiunisinainuaiunsa

aaa

484 Superoxide Dismutase 7IlUSUSIUAATEN Reduction 484 Nitro blue tetrazolium 1

'
LY

SOD (90) tile SOD lusudsufATenIsndures Nitro blue tetrazolium fu Riboflavin u&"

AnU AT enzymically weiluduvasaailifianisdugaufizensnnduaes Nitro blue

[ [ =

tetrazolium w3alififlusAu SOD ay Avzgnatsdesndie TEMED antullalvinssualnii

Y
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wnaa luduiinUfisen enzymically AagviliAnUfAsen photo chemically wazaziiiu
wouvadlusiu SOD Talifid eanunsassuieladn wgnadiunilandewenlusiu SOD fe
wAtlA Native-PAGE Livelylvilusiu SOD gaydsanin tiesainlushiu SOD ldgadeann

JgfesninUiseduansaedu dalaun Nitro blue tetrazolium w3atAnUAsen

enzymically s (91)

_ SOD
20, + 2H 0" —— » 0, + H,0, + 2H,0

AN 24 N15VIUHATE1VBY Superoxide Dismutase fiu Superoxide anion (92)

2.8 anseinuayyadaseinulunyledds

miAdeivhnsAnuguslunsdueyyadassvesiivisdds TasmnazAnwainans
afafildansdursolunisada wu wnuea lanaslstimu udu degratu msAnwgrily
NSNUeLLABATYMIEIT DPPH assay Wag ABTS assay luansainanity Zingiber officinalis
wuin fidrnsfuduniafu 0.25 + 0.94 waz 3.14 = 0.44 %inhibition ALEINY (93)
Wuieafun1sneaves Mei Lu et al. (2011) wuin Slenisdudasiafu 32.38 + 1.2 %
Wa% 75.66 = 1.15 umol TE/¢ DW uenainil deiln1sdnuiluaisadnuesits Alpinia
galangal 5’@qw%‘iumsﬁma%aﬁaizﬁwﬁﬁ DPPH assay Wag ABTS assay Wu31 HA1A1S
Fuduriiiu 88.30 + 0.39 %inhibition way 593.90 = 15.51 pmol TE/g DW anudnsiu Tudie
Fructus amomi i’ﬂqméiuﬂﬁéhua%aéaizﬁasﬁ%‘ DPPH assay Wway ABTS assay {A1N1S
Fudavinfu 35.06+ 1.14 % way 83.47+2.08 umol TE/g DW snuansu (94) uana Nl
MsAnwgnslunisiusyyadaszvlin DPPH uag ABTS 91na1saia Curcumin Tuiiy
Curcuma longa FafiAinfu 2.02 + 0.013 way 2.24 = 0.093 TEAC (mM) augasiu (95)
WuRgIUNSANEIT89 Aneta et al., 2007 Ge5iAwiniy 100 + 2.56 waz 19.5 + 0.45 UM
trolox/100 ¢ dw Au&RU (96) aeiiuldiuiiaziluanseiadersuiivinldanfiveda
ey uigslunsdueyyadassildduiidunnieiu enaosnanifuinessnuay
anuiikarauazdiam uenanideinsfnwgrdlunsiuoyyadassanaisfiatavosiy
Curcuma longa L. Fafuasiueyyadass 1éuA a15Uszian Curcuminoid fans 3 wile
1A curcumin, demethoxycurcumin, wag bisdemethoxycurcumin wuinaunsatosiu

81115 pheochromocytoma luny wagdesuwad HUVEC Tuau (97) uanainilansiana


http://topics.sciencedirect.com/topics/page/Curcumin
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[

fauuntuaa lufie Alpinia oxyphylla Miquel azfansfidday Téwn yakuchinone A,

]

yakuchinone B tiaz phenolic diarylheptanoids Fawuanduansnignslunisdediunis
dniau wavanuisadudinisiasaivlnveswadugise waswieni liwasuziSaianis

Apoptosis (98)

a

suuuldinfivayulnslunsznalsfiansiioangninisiinimuazansiueuyadass

Y
wangviln FellanudrAyegidanagfinmmianuiinidasely ewniivnsenadedey
o Y = = a o Yo v o Ya v =2 = = = £
Ynldiduayulnsiugeemns uwastemhunldiriadnumlse {Iidedsaulanaz@nudgns
lun1sdrueyyadaszanlusiuianalaainiynsenads 2 vila laun nseyremies way

o -d! a o a % v =] = 1
e Gedeudsnldlunisuilan uasinwilse uasdaldiidladnwsnneu

s,
2.9 M TeignslunisiueyyadassidauTunu

'
€ A

nsinszigrslunisiueyyadassidelsunn Wumsiwsgiiionusunuves

adaa

a1siueyyadastludiegislssiandragidesnisnagey lnedagiuisndey laun as
a L4 ‘gﬂ—/ a v ad = N a aa o a a
InTgignIRueuLadasemeItnswendouyaeUed (ABTS++) I5nsviangeuyadasyd
WLeY (DPPHe ) Uazn15atAs1giAdIdatuisalunissmadieisnvesansiuayyadase

(FRAP assay) luiflagaana1iuaionsniyinty

2.9.1 N153iAsIvignsATueyyadasedteniswandiadiitea (ABTS radical cation

decolorization assay)

L L l{ a a
‘ViﬁﬂﬂWiﬁﬂi]ﬂﬁﬂﬂiﬁﬂuaggaﬂﬁiz%uﬂ ABTS

a

JuwisnsinanuaiunsalunisvendeuyadasyieTiiea (ABTS«+ w3e 2,2-azino-
bis (3-ethylbenzothiazoline-6- sulfonic acid) radical) Luasdauasizidiaduavuintu

=

Feanunsaganauuadlageganameady 734 unluwng 1ie9ndves ABTS+ Uni qedl

[

AINITAANGULAIET F9009Y1N19L30319 ABTSe+ magvlaainatiines antutil ABTSs+ v
UA3eniuansieg 199feInsnnaeuTeasyinidasas (99) dsaunissaluil

ABTSe+ + AH =2 ABTS + A

A7 D> Hues
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N
HO,3S s

A -S03
+AOH ——= /C \> N “J +  AC®
HO,S \

\ ~SOsH

Al 25 UjnseweseuyadaszieUiiea (100)
waztilofanslielvAnufiten Jsaunsamvmslunisinueyyadasevedan i
laa1nn1sAuIndNIasveIn1sdudtonyadasy ABTS+ F9a1u150duAUIMLAY

W3 uLlsuiuasuInsgIu 1Y trolox, vitamin ¢ 1usu
A5N19A1UI % Radical scavenging AUANN1S ASU
ABTS radical scavenging (%) = [(A0 -As)/A0] x 100

Tag A0 = AINSAANTULEAIAN UaT As = ANITAANAULENNAIRINANATTARES

v
a 6= o

ToRU8II5N15UAD ABTS+ azarglanlutiuazfiivinazatedunidisvinugisenla

9819520157 waziufaselanlugag pH nd1e (101) dqudeidode ABTS.+ ladiduans
ad ] ~ s a ada Y o |aaa Y A = a
sysuvaninulusenevielugadvesdlidie wazdeuinisviugisenduaisduneuiisaziin

Jueyyadasy Medreiiladinsih3ziunld ldun nmsesrmnugrsiueyyadaszaednsem

s ! s
a

(102) mwmﬂwuqm%éfma%aﬁaixdamaaLué‘mw,ha (Mangifera indica L.) 11gn35
u1nnItugeu luwn waziudeanvetnansiieiy wagnudn druadnainludngiben
(Ceasalpinia mimosoides Lamk.) Sigvssed1ueuyadasy uinnindiuvedgenseu tu aen

Lazanfy (103)
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uni 3

A5andunisIY

n1sszyviianazusuinvaslusiulumiinssyiemaauasiniinssyiennie3s GelC-
MS/MS wag Label-free LC-MS/MS

nmsafaauulnsdeIsnistu

(Homogenization)

¥

msanaznaulusaudlsuanludsudama

‘ Desalt

mMsnUFunlusiunie Bradford assay

&

" 4

MINATILALUTAUAIY SDS-PAGE

msgaslusiuluansazane
‘ feauluinivdu
nsgesluaumeluaa ‘
Aeaulainiudu

= ‘v . .
N159LAILNARE Liquid
‘ Chromatography-Tandem Mass
Spectrometry (LC-MS/MS)

N159LAI1E1AY Liquid
Chromatography-Tandem Mass ‘
Spectrometry (LC-MS/MS)

MsasIeivianazusuinlusau
‘ #28lUsunsy Mascot

MRz anasUsuIulUsAu
#A28lUsunsy Mascot
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N13M52291A51eALUSAU Superoxide Dismutase LAZNISNAFIUAINEINTTAIUNITAIY

ayyadasluasanalusivanminszvevasasininss g

nsanaayulnsdiedsnistu

(Homogenization)

\ 4

mMsnnagnaulusaufleuaululendamn

" 4

MsanaRE19RBLUNIUeA
d °
mauq‘lﬂwmaauqm‘é’lunﬁﬁ'\u
aUUAESTY
v

4

Py
nMAdaUANS luNIAURUYA
ddsz A2875 ABTS assay

‘ Desalt

nsIUsunlUsAuAY Bradford assay

4

NM153LAT12H Superoxide Dismutase
fuwmaila Native-PAGE

4

n1sfiaudnauids SOD Activity
Staining kaziau3uin SOD
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3.1 finagneayulng

ayulnsldlun1sfinuidenseil nszwmewdes Faunandunalles Jmiauasugy
] = =2 awv v va o & & = o = =2
duildlunsfnyidefe Wi lngdieaeuvianun 12 W (AIushoungunIAL 2556 i

WOULLWI8UW 2557) Inedl Herbarium Number A8 015581 (BCU)

AN 26 NTLVIYMADI

N3¥Y1A1 PoL1MNSNNBLVIAD Jminnysysal drunldlunisAinyidens wi

IAgRITEFRUININUA 9 LAY (AILALRBUNgEAIAN DuABUAIMIAL 2556 wagiRausuiiay

Y

2556 DaABULLEEU 2557) Iaedl Herbarium Number A8 015582 (BCU)

AN 27 NTEB18A

7 7
v A

° A Pt = av Yo a ¢ Y ¢
nszedkaznszyemans Nldlunsfnyifeasall lasunisiigadiendnual ag
AAIVINGNYAIANT AMYINGIFIAAT YUIRINTANNIINGIRE Uazaldun1siAuAIegI
ayulnslveluiiisdomiaig (Herbarium) o fiftsdaueiiiy @.ndu aameiug wagmheu)uRnis

Wenssaliivsznealng nadgmgnueans auginemans PainsalumIng sy
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3.2 d@1swaditaziasalianldlun1sniiae
3.2.1 @15aintgluns3de aunsouuslaidu 5 vane Ao

3.2.1.1 answndnidlumsanaayulnsuaznisanaznaulusiu

- Methanol B&J ACS, @n3gaisisnn
- Ethanol Merck, 10531
- Ammonuim sulphate Merck, Loosuil
- Di-Sodium hydrogen phosphate (Na2HPO4) Merck, L&/0331

- Di-Sodium hydrogen phosphate anhydrous (NaH2PO4)  Merck, Loasuil

- Sodium Chloride (NaCl) Merck, wosuil

- Ethylenediamine-tetraactic acid (EDTA) Sigma Aldrich, @n3geLisnn
- Bradford reagent BIO-RAD, @155045n"

- Bovine Serum Albumin (BSA) Merck, wosuil

3.2.1.2 @sniildlunisinseilusiudlemain SDS-PAGE

- 30 % Acrylamide BIO-RAD, &%135@t33M
- N,N,N’,N’-Tetramethylethylenediamine (TEMED) GE healthcare, 5&?13:]‘13}
- Sodium Luaryl Sulphate (SDS) Vivantis, 1La4%e

- Ammonium persulphate AppliChem, 1oa331l

- Dithiothreitol (DTT) usb, @n3geLIsNI

- 85% Phosphoric acid Merck, Loosuil

- Tris Vivantis, 41LaL@e

- Conc.HCL Merck, Loasuil

- Bovine Serum Albumin (BSA) Merck, Loasuil

- Glycine usb, @15g0LI5NN

- Glycerol Sigma Aldrich, @n3geLisnn



- lodoacetamide (IAM)
- Acetic acid gracial 100%
- Protein ladder

- Commassie Brilliant Blue G-250

39

AppliChem, 188531
Merck, Loasuil
BIO-RAD, @155045M"

AppliChem, 188531

3.2.1.3 @15ndnlglun1smsizivintazUsunuvaadsiualemaiin Mass

Spectrometry

- Trypsin

- Formic acid

- Ammonium bicarbonate
- Acetonitrile, HPLC grade

- HPLC water

Sigma Aldrich, @n3geLisnn
Merck, Luosul

Merck, o5l

B&J ACS, @n3gaKisnn

B&J ACS, @n3gaKisnn

3.2.1.4 d@15.afinldlunnsiasizinlushiu Superoxide Dismutase

- Riboflavin

- Nitro-Blue Tetrazolium (NBT)

AppliChem, toa331

AppliChem, 1oa331l

3.2.1.5 asadnldlumsAnegnslunisitueyyadase Aagqs ABTS assay

- Ascobic acid

- 2,2"-Azino-bis(3-ethylbenzothiazoline-6-
sulfonic acid) diammonium salt (ABTS)

- Potassium persulphate

3.2.2 \n3asilauazgunsalitldlunsinide
- Gel Electrophoresis Apparatus

- Electrophoresis power supply

- Vortex mixer

- Magnetic stirrer

Merck, wwasuil

Merck, wwasuil

Merck, wwasuil

GE Healthcare, 840§
GE Healthcare, 840§
FinePCR, 1@ e

Daihan LabTech, A&



- 96 well plate

- Centrifuge tube (15, 50 Laddan3)

- Microcentrifuge tube (1.5 iaaans)

- ELISA plate reader

- Serological pipette (1, 5, 10 1adan3)
- Auto pipette

- Evaporator 'i;u miVAC

- Incubator

- Gel Doc

- Water Bath
- -20°C Freezer
--80°C ULT Deep Freezer

-4°C Refrigerator
- Sonicator

- Speed Vac

o/

3.3 558U IY

3.3.1 nsanaayulnsdae3sn1sUu (Homogenization)

'
Y

Corning, @13§844i301
Corning, @1338443n1
Eppendorf, loasuil
BioTek, @3gaLaisnn
Corning, @13§8443n1
GILSON, H3a.ia
Genevac, 93N
Memmert, 085U
Syngene, 84N9Y
Memmert, WUl
Sanyo Electric, ijﬂu

IShin Lab, snata
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TaylorWharto, @%1550150

Soniclean, @n3geLdsnI

ThermoScientific,

AN FOLUTNN

FIHIDYIWRINTEV YR DT K138 LAINNTLVUAINHIUNITINIANUELDIALAT USUID

500 n3u susdugudng naufu 0.05 M Phosphate Buffer, pH 7 U3u1as 100 fiadans 1l

Jumeradaatiuimald nTuALLUNNSEY8AD-NTEIEAT WALNTBINILRIVIIVIG UNEIS

Y] A o av v y 1% a . c.:
aﬂﬂﬂigsﬁflﬁllflﬁaaﬂLLﬁ%ﬂﬁgsﬁqﬂﬂflVIiﬂ lﬂ{jUMﬂmgﬂQUWUHLﬂﬁaﬂ Centrlfuge AITULIVNIBDU

14,000 rppm aaunil 4 smngaldud 1vian 30 uril Livdiula (Supernatant) wazinly

ANALNBULUTAUAB WU IUHIUTNANANUIUNTY 0-40% wag 40-80% INNUULUIAIDES

daunile wethlunaaeugnislunisiueuyadase Mmeds ABTS assay
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3.3.2 mMsanaznaulusiunletaulaiougama

WYransatanguanminnszmevaemasitnszesedeuldantes 3.3.1 wm
U3ums wazvnisiunenlufoudaine welildarududy 0-40% waz 40-80% lae
Usunameuludsudamaiiiy muwialdanasiesauansluning 32 (104) fegradu 910
As1akanalifiuin drdeeniswseuaisatalidanududuveanenluioudama 0-40%
USinasesansazats 1,000 fadans deadunenludloudamn 242 ndu fati dflarsada
ne1UUSUIRS 500 Hadans aeuAuleuluflondan 141 nsu wagluriuesfelnuiunis
wisNasanalrsauNduvesLaNludoudain 40-80% lnansiinuenluiondain ay
viluansararefigunad 4 esrneaioa 9ntuinludusnngnoufieindes Centrifuge
AULEITOU 14,000 rpm geunnd 4 peraded vaan 30 Wil Fmsiiunzneulsiudile

warazaIgnzNauUNauMe 0.05 M Phosphate Buffer, pH 7

From To
S, %N\ S;%— 5 10 15 20 25 30 35 40 45
0 27 0SS 84 113 144 176 208 242 277
5 27 56 85 115 146 179 212 246
10 280 57T 8 117 149 182 216
15 286 58 88 119 151 185
20 29 59 89 121 154
25 29 60 91 123
30 30 61 92
35 30 62
40 31
45

50
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From
S$,% 50 S5 60 65 70 75 80 85 90 95 100

0 314 351 390 430 472 516 561 608 657 708 761
5 282 319 357 397 439 481 526 572 621 671 723
10 251 287 325 364 405 447 491 537 584 634 685
15 219 255 292 331 371 413 456 501 548 596 647
20 188 223 260 298 337 378 421 465 511 559 609
25 157 191 227 265 304 344 386 429 475 522 571
30 126 160 195 232 270 309 351 393 438 485 533

35 94 128 163 199 236 275 316 358 402 447 495
40 63 96 130 166 202 241 281 322 365 410 457
45 3l 64 97 132 169 206 245 286 329 373 419
50 32 65 99 135 172 210 250 292 335 381
55 33 66 101 138 175 215 256 298 343

60 33 67 103 140 179 219 261 305

65 34 69 105 143 183 224 266

70 34 70 107 146 186 228

75 35 72 110 149 190

80 36 73 112 152

85 37 75 114

9% 37 76

95 38

AN 28 Usunaanluideudais (n$y) Meuasluluasazatelusiu 1 ans (#19) (101)

nuuasanainnagnoulaunTaUSualusAuSINAE7S Bradford assay
3.3.3 nMsudsunalusAunae Bradford assay

11620819 USAUNTE 18 MABILALNTEBEAT Mw3eulaann 19 3.3.2 W1USun
TUsAusae Bradford assay dadumaiinfisanss waziinanugnsisawiugn $1g wazdaula
(Sensitivity) @4n4135 Lowry Method 35n157alUsAuAIY Bradford assay Wun1sauiu

A . Y] a aw ) Y] | = |
5813198 Commasies Blue 250 fulUsAufifein1snsivinludiiodns dedvazareeyly
a1saraneflgnsidunsa Feauisadaldfianiueninduigefian 470 wilauns usiile
lassasauseauvesdluiulusiu azanunsadndsunalananuenaiuadan 595 wiluuns
Wis1zaziu USunauesd Commassie Blue G250 Ndunulusiuazaunsansiainlanainy

g1AaU 595 Ulues (105)
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Basic and Aromatic Na0,8
Side Chains
- Coomassie G-250
0CyHy
465 nm

Protein-Dye Complex

Amax = 595 nm

AN 29 9anN15N139TIATAUTUNIUIUTAUAETS Bradford assay (106)

ASn1snnasg

n1swsEuUNen Bradford Iagldi1en Bradford 91nUsEm BIO-RAD, ansgaiuini 1ng
111181 Bradford 11 1 @73U NAUAULINAY 4 @72 WALYINNISNTBINILNTLANENTEY WhatMan

¢ ° Yo a N4 & a = =
LUDs 1 u’]ll'ﬂﬂ@mum WIDLNUN 4 DIALYRLYH IUGU':J@W]ULL?N

W3BNANTaTaI8LINIFIU AB Bovine Serum Albumin %58 BSA AIMILINTU 5 SE6U
AMULINTY LA 1, 0.5, 0.25, 0.125, 0.06125, 0.030625 wag 0.0153125 Jaansuselaaans
Tngazaty BSA TUUINAUAINANUNTUNNAIINITI9AY B1UATLUTAUINNGIDE1991ANSIN

UINTFIU LagaUNITLdunse lnensvluinsgudesdl R* > 0.98

= o | o a A o v =
W3BUAIBE9ETANALUSAUN STV BMARILAZNTE TR InNAZ N UM LN LT
Faauailudsasifou 01lun15InUsNAlUIAUAINNTIMIINGEIY USHIUANUTLTUVDY
TUsAuAunsmunsgiu ivins3e319ie819018 Phosphate Buffer lagly Phosphate

Buffer 1u Blank

Wislansara18uInIgIu BSA visafiagne Usung 10 lulasdng aslulu 96-well plate
ntuAn1e7 Bradford Usuns UTues 200 lulasdns waulidniu uag Incubate 9
gaumnivies Tuliaduiaan 10 wil 9ntuiluinAnisganduweas Neue1pdu 595 w1

Tulng Lagt1AINSRANAULAIURIANTUINTIUNLALUATINTINIINTIIN kaTAUNITLAUATS
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AlunsviueA1iiee19 TngnsmuInsgiu kN y WNUAINISRANGULET WAZ LAY X kN

AIAULTNTUTDIANTAZABUINTHIN WNTMAIRIBE19RalUl

oD

0.8

=1. +0.
y=1.3521x 0040

0.7
0.6

R?=0.9909

0.5

0.4 ®

0.3 /
0.2

0.1 /

4 OD

0 T T T
0 0.1 0.2 0.3

' ' ' —— Linear (OD)
0.4 0.5 0.6

ANA 30 NINUINTFIVVBIETAEABUINIFIUIUSAY

Foazudiuldinannns nilan R = 0.9909 wagaunisidunss y = 1.3521x + 0.04 lag

] I3 ! 2 Ao o 1 =~ ] = Y i aM vk
wnun y Wudinsgandusasiinlaludiogng wWieme x Weudauniseeny A1 x ilanee

AAUduturatlUsAunoglufiiag
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3.3.4 11521A51291USAUAY Sodium Dodecyl Sulfate - Polyacrylamide Gel

Electrophoresis (SDS-PAGE)
M3W3BN Resolving gel WalwidiooT finae fu anmnsawnFeuldmnunisg

A19°97 1 N15WI8 Resolving gel

6% 10 mL 20 mL 30 mL 40 mL 50 mL
Water 53 10.6 15.9 21.2 26.5
30% acrylamide mix | 2.0 4.0 6.0 8.0 10.0
1.5 M Tris pH 8.8 2.5 5.0 7.5 10.0 12.5
10% SDS 0.1 0.2 0.3 0.4 0.5
10% APS 0.1 0.2 0.3 0.4 0.5
TEMED 0.008 0.016 0.024 0.032 0.04
8% 10 mL 20 mL 30 mL 40 mL 50 mL
Water 4.6 9.3 13.9 18.6 23.2
30% acrylamide mix | 2.7 5.3 8.0 10.7 13.4
1.5 M Tris pH 8.8 2.5 5.0 7.5 10.0 12.5
10% SDS 0.1 0.2 0.3 0.4 0.5
10% APS 0.1 0.2 0.3 0.4 0.5
TEMED 0.006 0.012 0.018 0.024 0.03
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10% 10 mL 20 mL 30 mL 40 mL 50 mL
Water 4.0 7.9 11.9 15.8 20.0
30% acrylamide mix | 3.3 6.7 10.0 13.3 16.6
1.5 M Tris pH 8.8 2.5 5.0 7.5 10.0 12.5
10% SDS 0.1 0.2 0.3 0.4 0.5
10% APS 0.1 0.2 0.3 0.4 0.5
TEMED 0.004 0.008 0.012 0.16 0.02
12% 10 mL 20 mL 30 mL 40 mL 50 mL
Water 33 6.6 9.9 13.2 16.4
30% acrylamide mix | 4.0 8.0 12.0 16.0 20.0
1.5 M Tris pH 8.8 2.5 5.0 7.5 10.0 12.5
10% SDS 0.1 0.2 0.3 0.4 0.5
10% APS 0.1 0.2 0.3 0.4 0.5
TEMED 0.004 0.008 0.012 0.016 0.02
15% 10 mL 20 mL 30 mL 40 mL 50 mL
Water 2.3 4.6 6.9 9.2 11.4
30% acrylamide mix | 5.0 10.0 15.0 20.0 25.0
1.5 M Tris pH 8.8 2.5 5.0 7.5 10.0 12.5
10% SDS 0.1 0.2 0.3 0.4 0.5
10% APS 0.1 0.2 0.3 0.4 0.5
TEMED 0.004 0.008 0.012 0.016 0.02
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Tun1stm38u Resolving gel 15%T U3u1as 10 ladns Aesnauul 2.3 Jadns, 30%

acrylamide 5.0 iadns, 1.5 M Tris pH 8.8 2.5 iadns wag 10% SDS 0.1 Hadns Tidniu

Y [

moauseinseIeladliinnes anntudy 10% APS 0.1 fiadns waz TEMED 0.004 fadns

<

"8 Lpanasisaesinililluiuseufizewasioulsy nanlidndu dilum

[ o %

Wuainugan

Tuyamseuamesouly

9

A79fl 2 N9wSeN Stacking gel

4% 1 mL 2 mL 3mL 4 mL 5mL
Water 0.68 1.4 2.1 2.7 3.4
30% acrylamide mix | 0.17 0.33 0.5 0.67 0.83
1.0 M Tris pH 6.8 0.13 0.25 0.38 0.5 0.63
10% SDS 0.01 0.02 0.03 0.04 0.05
10% APS 0.01 0.02 0.03 0.04 0.05
TEMED 0.001 0.002 0.003 0.004 0.005

MN9LeS83 Stacking gel 4%T USu9s 4 Hadans ausnsrdiudsianslunisiai 2
LaEIDNITLAILULTULALIAU Resolving gel thansagany Stacking gel lUmuu Resolving gel
Y v
NUWTIRIED
A15LM384 2X Laemmli buffer

HeunNog1tInIeiu MudadIuaall 1.0 M Tris-HCL, pH 6.8 1.25 fiadns, 10% w/v
SDS 4.0 da@ans, Glycerol 2.0 #addns wag Bromophenol blue 20 pL nasantduuusld

micro-centrifuge tube wagiAulin -20 serwaldes

A15M384 10X Running Buffer

(% (%

WIENANDRNTIEIUAST Tris 30.3 ¢/L, SDS 10 ¢/L, Glycine 144.13 g/L uag 11 1,000
fiaddns wauliidriusannulingamgivies Wedesnslyd Wildanududuidu 1X lagih
N1513997197UUINAY 900 Haddns waudu 10X Running Buffer 100 iaddns lag 1X

Runnung Buffer limsldiAu 2 ass
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N9w3eY Sample wauiu 2X Laemmli Buffer wielilus@uaaieiusy Disulphide lagin3s
F1081919 1AM 1 pg/pL lned1u1t38919AU 2X Laemmli Buffer anniuinly

Incubate 91 95 srnwa@ea 1Wura 2-5 wiil weissufizelunsaaisiuse

Tun153LAs1eifeg19828 SDS-PAGE 1A nszualniinmedl Stacking gel 14
nszualnin 15 Jaduenuusnoiaa Resolving gel Tonszualin 25 fadusunlsnoiaa lag
14 Protein Marker 91nU3®¥% BIO-RAD, @n3gaLu3n1 A1NTU ¥11n15 Fix 198 §281181
Fixation taeldiaan 1 4219 wazdoudlusiudie Commassie Blue G-250 14381 16-18
4lua wio Overnisht Tneunirdoudosiniswenasnial Woasuiiand Incubate &194Au
adaeii1 Milli Q figaumndl 55-65 ssrneaidoa 3 aslnsudazadarldinardseanm 10

Y17 ntuieanta lugesmeeulysinsuduseld
3.3.4.1 msgaelushuntglutaa (In gel digestion)

nsgeelusiumeiouledinIugu Feldunsinidmefe viasueliavensnas
TuladuK) waza153duR) Inalusiunmazvinazidwmusdndnsuouladnsudunennang
fu vihlvladudruvesanaUlnandaiwiu wazvuranuananeiuly nsdawaulusaulldae

o gj 1 9 gj .:4' =] = 4:1' [~ a
LVNTIHULDA LaeFR I TAUwaUIUSAUMALT iUk UTUSAY

| =
Peptide sequence

RLVKEVALG6YKIGRFG6KAGVRNTRYVY |
T 7T T 7 T T 0T
Trypsin

Digested fragments
R|I|LVK] IEVALGYK ||IGR ||FGEK | |AGVR "NTR vV

Argimne: R Lysine: K Trypsin ¢leavoge: T

A 31 nssevenaulysivsuTy USansaeziluladulazensatiu (39)

ASn1snnasg

Y < Qy a a < Y a A a = a % g.ll
fatnaldududivasuans lneanusnanduaulusiu wazluditaulusiu Tnadnng
WHULAA 91AUUNNN1S Destain Lieded Commassie Blue 8ananniaa Lagly 100 pl wo9

50 mM Ammonium bicarbonate (196 mg Ammonium Bicarbonate Wau U Mili Q 50



a9

fiad3n9) WaswhelUSos s sunseiaaalaldll 9andufin 100 pL w83 4 mM DTT/50 mM

a

Ammonium Bicarbonate ia¢ Incubate M1gaungil 60 ssrneaidua 1Wuia 15 wil solv

Y

a13azaneLduad wagliy 7 L ved 250 mM IAM uag Incubate Nigaungiivios Tunin 1Ju

1387 30 W ANAUULAY 3 pl 999 4 mM DTT/50 mM Ammonium Bicarbonate FanalaT

a v )

aumgiivies 1wian 5 Wil 31ntuge Supematant 7slU wagldy 100 pL ¥8s Acetonitrile

Y

©

ESUE a v a a Lo a o o &
JYN 'JVIQQJWQ@J‘W@Q 15 U @j@mﬁasmaaaﬂuazmu Acetonitrile 8nsau IWEJ‘VH"?I'] 2 A

£% [
Y

nua1Y Acetonitrile pen wazaanidlinoamgivies soauvaunis lwanlavzdealumai

Bee o

WAEN §U19YY nTULRY 10 pl 989 10 ng/ ul Trypsin maufu 100 pl 989 50 mM
Ammonium Bicarbonate (§1laiv3119a 19y 50 mM Ammonium Bicarbonate 1fiugn
100 pb) uaw Incubate Migaumndl 37 ssawaidoa (et 16-18 Halus easunaindn
il Acetonitrile Wfiudn v: vosTinnsiildiouleinivduasly wasdainelif gaung iy
181 20 Wit 91nTUKAS Spin down wazLfiy Supernatant sevmalilunasalul a1ndu
11 Supernatant U SpeedVac ifiaszine Acetonitrile aon Tagldiian 6-8 2l wioauni
maonazlil Acetonitrile widoay azldnzneudvngu Andlegfunasn Fafiroiylndfiay

PlvAmsgsduesas LC-MS/MS siald vsatAusiasgned -80 aerwaldea
3.3.4.2 nMsgeelusiuluansazans (In soluble digestion)
nnsdandananluiisudaimnaanainaisazatelusiuifaaniseas

Fiu 2 fiadans 999 50 MM Ammonium Bicarbonate aslunasndisl Membrane
wonTUsAu 90ty Centrifuge 71 3,900 ¢ ﬁqmmﬁ 4 pamwalded 1Wuan 20 wi lag
¥9n 2 a%a itedns Membrane antiuinsegslusiuadly waziis 50 mM Ammonium
Bicarbonate aslUaul#dusuins 2 Haddns uaz Centrifuge 7 3,900 g ﬁqmmﬁ 4 991
wadea Wuan 20 wadt Taedia 50 mM Ammonium Bicarbonate aunseiisiiusunnsiiu
2 fiaddns lunnedeiithiluusiazseu Tneviawanun 5 41 Wensu 5 adud TiAudesn
Tusfudinsesld Taensdufl 1,000 ¢ ﬁqmmﬁ 4 psewaldea Wunan 2 uri anntuth
Fro8191UsAuTLS TUTnUSualusAuse3s Bradford assay miude 3.3.3 Taendeainnis

Desalt ANALLIUTUYDIUSUIUIUSAUILLNLTU
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ansdaslusiuluansazarvaeaulainsuau

WwisNd10g19lUsAUlAIAINTNTY 1 pg/ L agarslu 50 mM Ammonium
Bicarbonate 91nJua1sazateTusAuun 50 ul 1y 2.1 pl 999 100 mM DTT/50 mM
Ammonium Bicarbonate ag Incubate figamnil 60 ssmwaidoa Wuia 15 undi waz
Slogaungifuas Wifiy 3.48 pL 983 250 mM IAM anniusisdisliTigamngiivios lufidia 1Hu
1281 45 U waglAN 2.2 pL ¥89 100 mM DTT/50 mM Ammonium Bicarbonate mﬂﬁ?u
LAY 10 pl 999 0.1 pg/ ul Trypsin (90151d7UT¥1NI19 Enzyme : Protein = 1: 50) WA
Incubate gaumgil 37 ssrmiwaidoa 1unan 16-18 dalus WeasunawdliiAusedned -

20 asrnwaldeaiiioldunisenuisen wazsed miulinseiieeses LC-MS/MS sold

3.3.5 1153LAS12%A28 Liquid Chromatography-tandem mass spectrometry (LC-
MS/MS)

MNsaza1endusieg19lUsAUTINIUNIS Speed Vac fg 0.1% Formic acid lagi@sl
75 ul 989 0.1% Formic acid aslu sample nuunsulaly Insert uartiluiiasigiinae
LC-MS/MS Taedaidniaias 5 ul/min 1ag repeat iauun 3 A3 (Elifiulusiuaansaiiia

AaLke 5-15 ul)
A15ATIZAUSAUA2EY LC-MS/MS

WlndnmIeuldannnisdesieieulsivivdu azgnihldiinsevidesis LC-
MS/MS %19 nano-Electrospray-Quadrupole-Time of Flight (ESI-Q-ToF) (MicroToF Q |,
Bruker, Germany) 1agn193tAS12%A28 nano-LC Tdmeauusiln C18 (Acclaim PepMap
RSLC, Thermo Scientific) au1n 75 lulAsiuns x 15 1@u@luns (Thermo Scientific,
Waltham,MA) LUUlwﬁ%Qﬂ%aaﬂmﬂﬂaﬁuﬁiﬂaiﬁﬁﬁmmmﬂmmmLWaLﬂﬁauﬁ 300 wlu
ansmoundt uarldiawndoud 2 vdia ¥dindi 1 fe nsavlesiin anududu 0.1 Wesidus (vv)
wazesdlalulasd mnududu 2 wWesidus (vv) Tuih adiafl 2 fe nsavesiin mnududy
0.1 Wadidus (vv) luesdlalulasd Inefmun condition ¥as mobile phase fam5197 5

F9U3U95A0g 19N Gl UN15RAAD 5 lATART 1R8RAILIAINISTLAINITIeRe lUT
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wanfaunvien 1

warnaaunvien 2

180

i) (Wasidud) (Wasidud)
0-10 90 10
10-43 60 40
43-a4 5 95
44-45 5 95

Tudues MS agvinsiaseilu positive mode wagAslunum MS/MS wUUSALULIR

Tnoidenudlnddfifiuszqaaus 2 Fuld waiildann LC-MS/MS azgniiluusyananalneld

TU5wn33 Bruker® Data Analysis 4a% Bruker® BioTool wazuinadilaluiinisdududu

gﬁusﬁamuaﬁhu MASCOT (Matrix Science, USA) vvwvv.matrixscience.com_l,ﬁaisu%ﬁfﬂmaﬂ

TUsAu

3.3.6 M3ATIEdaya (Data Analysis) Aaelusunsu Mascot

n15ATzieszyviinvaslusiuludiagienszysuasnszviean Lieszysin

%aﬂiﬂﬁauﬁﬁagﬂugﬁu‘ﬁa%a (Database) 1aal®d mascot search engine

www. matrixscience.com LagLaan Database (ﬁﬁumzqa?ﬂﬂ) voulad (nSUTFU) missed

cleavages (1) Taxonomy (All entries) Variable modification ( Carbamidomethyl,

Oxidation) sy andwdenlvldnduwnana mef nadldazuanslunmi 40

MATRIX
SCIENCE

Mascotdatabase ECELCGl Products Technical support Training News Blog Contact

Access Mascot Server | Database search help

Mascot database search

> Access Mascot

Server > MS/MS 1 Searct

MASCOT MS/MS lons Search

Your name

Search title

Email

Database(s) Invertebrates EST a Enzyme Trypsin v
Human_EST
Fungi_EST Allow up to 1 v | missed cleavages

Environmental_EST

= Y s . .
AN 32 v AuleR www.matrixscience.com


http://www.matrixscience.com/
http://www.matrixscience.com/
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M Mascot Search Results

User : natapong
Email : n_kawjitéhotmail.com
Search title : Annona Squamosa spot no.28
MS data file : Annona squamosa Spot no.28.mgf
Database : SwissProt 2C13_04 (539829 sequences; 191670831 residues)
Taxonomy : Homo sapiens (human) (20253 sequences)
Timestamp : 27 Apr 2013 at 10:19:49 GMT
Protein hits : HSPgé HUMAN = shock protein beta-l
K2C1 HUMAN ; =g

1. Mass: 22768
Heat shock protein beta
Check to include this hit in error tolerant search
Query Observed Mr (expt) Nr(calo) Delta Miss Score Expeot Ranyd
v 11 459.2600 916.5054 916.4866 0.0189 O a1 0.32
¥ 230 960.4454 960.4454
] 0 1074.6254 1074.5669 D,0585 O 58 0,00057
v 0 1145.5854 1145.6292 -0.0438 1 58 o047
v 95.2900 1782.8482 1782,9152 0.0670 0 39 0.048
2. E2CL _HIMAN Mass: 6599% Matches: 1(1) Sequences: 1(1) emPAI: 0.06
Keratin, type II cytoskelet T sapiens GNeKRI1 PE=l SVe§
|¥] Check tc include this hit in error tolerant search
Query Observed Mr (expt) Mr(calc) Delta Miss Score Expect Rank Unigue Peptide
vl 95 651.8700 1301.725%4 1301.7078 0.0176 0 74 le-0% 1 v R.SLDLDSIIAEVK.A

AN 33 MSUSEULTEY Mass spectrum mggudela Mascot
3.4 MsmUsunalusiu Superoxide Dismutase A8wmalin Native-PAGE waz SOD

Activity Staining
ASn15MAag

megslusiunieulaannde 3.3.2 asgniuniiasigimemnailn Native-PAGE aag
Resolving gel 15% T wag Stacking gel 4% T lagld@rnegelusiu 10 pg 3nnuuld Native
electrophoresis buffer Tviuiaa sanseualniagn 25 Tadueuwusaaiaa antudouiaa

¥

A8 50 Hadans U9 Riboflavin-NBT solution (5 mg Riboflavin, 12.5 mg NBT way 50
fladans Phosphate Buffer pH 7.0) 18wiaan 15 wadiludiiia aandudie Riboflavin-NBT
solution 88N Ward19d@a 0.1 %v/v TEMED 50 fiaddns Wuan 15 uniilufiiin a1niy
fe 0.1 %v/v TEMED oon warliuasin@sdinszualnilh 25 Sadudioa Wunan 15 udl wau
TUsiu soD Aldasdusaulusivla waziundsendudiae mndufuiamusina Sob

Tuwaulusauniglusunsy Image)
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S i I =
3.5 MSNAFUANS lUNTAIURYLADETEYasaTANALlUTAUIINMIINSEMLmAD AT

N32YILAT R85 ABTS assay

3.5.1 MSaNAlUSAUIINHIINTZVIUUNADILAZUIINTZVIIAT LINBUININATIUNS IUNTS

AuaYYAdATE 7835 ABTS assay

Yransadalusiuainmitnszesmdeswazmitnssaasinsouldainde 3.3.1
USums 1 808ans wauiu Methanol 9 Tadans waulmaniuaie Vortex mixer Usgdne 5
i ntushludunnngneudeinies Centrifuge fiAu5250U 4,000 rpm N3
Hunan 15wt \iuanzdaula (Supernatant) e lunageugmslunisiuoyyadass

78738 ABTS assay

3.5.2 nManagauquslunsfuayyadasrvasasaialusAulunszvimAauaznsz ey
A1 A875 ABTS assay

W3suasazaly ABTS fiauidudu 7 fadluand Ysunas 40 faddns lneda ABTS
1 144 n$u azaneluinndu Usums 40 faddns uavisiouasazans potassium persulfate
anududu 2.45 83Tuans Usunns 50 fiaddns aeda potassium persulfate 11 33.1
faan3u azangluindy 50 fiaddns 91ntuth ABTS uay potassium persulfate 1N@ENAY
fheshanan 2:3 Taddnsuduivlufite 4 ssmwadea \Wunan 16-18 Falus Jsansiiladie
ABTS++ antiutirluideansie Ethanol Tnefesusulifidnisganduuad 734 urluiuns
Wi 0.7 £ 0.02 MndunSeuansavateunsg i tneld L ascorbic acid aviua 7 @
Aty dieil 100, 50, 25, 12.5, 6.25, 3.125 way 1.5625 lalasndusefiadans lnedansa
waanesta 40 fadnfuazatsly Methanol 40 faddns Weiiudu Stock Aianududy 1
fiadnsusiofadans wazuusld micro-centrifuge tube LAUT -20 aeAsaITed U 39
tundendildrnududuiideanismuiingnundiiu anduniouansatalsiuain

2 ° a v Y o ! &
ﬂﬁg?ﬁﬁlﬁwa@\iLLaSﬂig“lﬂﬂﬂ"l(ﬂqm‘vmaﬁnlniusﬂa 351 LLa'Ju']‘l‘U'Vl@a@'U@']ll@]"li']fm@lﬂu
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A13199 4 TumuMSIALATSITAgVENTANUATOULadaTEAIEIT ABTS assay

Reagent Control Standard | Standard | Sample Sample
(uL) blank (uL) (uL) blank (uL) (uL)

ansaninayulng - - - 20 20

#1988a8U1NIZU 20 20 - -

L-ascorbic acid

d19ava18y ABTS 180 - 180 - 180
dnsazany 20 180 - - -
Methanol
#@19azany - - - 180 -

Phosphate Buffer

av v a v o, A Y o = d' 44'
GN'V]VL'J Qmﬁﬁmﬂ@ﬂﬂumaq 30 UM LLa?’J@ﬂ’]ﬂqi@J@ﬂau&aﬁﬂﬂ’nmﬁﬂ'ﬁﬂau 517 nm

[

& o 1 A av v a I H . .. o &
nduiAmnseanduasntaunAadu %Radical scavenging activity lngAmIRsl
% Radical scavenging activity = 100X (AbS ontroi-(AbSsampte-ADSsample blank))/AbScontrol

91NUUUIAT %Radical scavenging activity NlAa1na1582a1811955IU (WU Y) WAZAIY
WUTUYBIENsazaIsuInIgIu (N X) lasiansimuinsgiu kasmaunisidunsaielgly
N13ANINAINTNTUYRIATAUBUNATATY (ug/ml) YasanTanalysAuIINmMIINTEYY
2 1 ° S o [ v a = = = Y
wipdkazningeee ntuiAmaNuduturesansinueyyadasslaluiUSsuieuiu

1%

Usueusiuvealusiu Al

Antioxidant activity = fa1ududuvasasAIuayLadEse (ug/m)

Usueusamlusau (mg/mL)
Winedilévas Antioxidant activity fe ug VCEAC/mg proteins

1aeg VCEAC #811310 Vitamin C equivalent antioxidant capacity
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uni 4
NANI15I8LaZINUS1UNANITIAY

) = a L v = v o v ad
4.1 nswsgu maumsszqwmaﬂﬂmﬂu AN ISVIYLRADILLASLWNINISYIYANTINIYID

GeLC-MS/MS wag Label-free LC-MS/MS

¥

N1558YvnvalusAuMes GelLC-MS/MS 5uann1siiasanalusaunmin

= b4 o % a = % aa G’Jl o
NITVUMRDIALINIINTEV UM NTIAUSHNULUSAUTINAIETD Bradford assay 1ntuians
ANAlUSAUINNNINNTEI8NADY LaZLNIINTEI 18T 1WA SDS-PAGE Lilawen

TUsFupuaInuIaliena Nansmaaauiils wanenanIng 34

DA WousuAn K
250 250
160 160
105 S | e 105 S —
75 S 75 S I
50 -— 50 — —
]
. > 4 —
35 - —— 35 . [—]
30 - — 30 ——1 i
> [ =
— (C—)
15 N 15— - -
10— = 10 N p—
ASTYUINADY ASYIUEN N5 A ASRIUET
0-40% 40-80% 0-40% 40-80% 40% | #40-80 ’ 0-40%| [40-80

Ml 34 nanTessilusiuiatnanuminssemaesuasmiinszes fe3s SDS-
PAGE (#18) uazuanin1sinaaiiioszyvinveslusiufiatnainminszanemdssuazini
Aszanea Wieazihluieszdnesomada LC-MS/MS (417)

WEI9INAATIZRRI8 SDS-PAGE axvnisfataaniuna naiuuy wWietilugessie
wulasl  113U8u (In gel digestion) annturinudlnadidoslaluinszidesisnios LC-
MS/MS wagyinisszysiialusiuaingiudeya tagldlusunsy MASCOT search engine lag

\Wonguteyaves Plant LAy Zingiberaceae

dmiunsseyriavedlUsiudeds Label-Free LC-MS/MS agiEuaniiiegieans
annlusAuIINMIINIZYI8MADLaLLnIINTEYI8A1 U1M1N15 Desalt wazinusunalusiu
$9¢18735 Bradford assay 9 ntuvinisdeslusiufiogluansararsdeiouludnivdu (n
solution digestion) antutdulndiideslgluinszinedenios LC-MS/MS wazyinnns
sryriialusiuaingiudeya agldlusunsy MASCOT search engine lngldangiudayaves

Plant Wag Zingiberaceae LulAYINUID GeLC-MS/MS
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4.1.1 n1si3euiisun1sseysiinvaelusiulumiinszviemaesiie?s GelC-

MS/MS wag Label-free LC-MS/MS

M131990 5 NsSeuiisun1sseyviavedusiuluminssmemans meds GeLC-MS/MS
ag Label-free LC-MS/MS

No. | Accession Protein Gel-C Label-free
MS/MS LC-MS/MS
1 gi|18202414 | Zingipain-1 or Cysteine proteinase Yes Yes
GP-I
2 gi|18202415 | Zingipain-2 or Cysteine proteinase Yes ND
GP-II
3 gi|557637559 | hypothetical chloroplast RF19 Yes ND
[Curcuma roscoeanal
il gi|674958646 | BnaA05g06360D [Brassica napus] Yes ND
5 gil657968700 | PREDICTED: common plant Yes ND
regulatory factor 1 isoform X1
[Malus domestical
6 gi|674954933 | BnaA03¢04250D [Brassica napus] Yes ND
7 gi|674959494 | BnaA03¢28480D [Brassica napus] Yes ND
8 gi|669034083 | glyceraldehyde-3-phosphate Yes ND
dehydrogenase, partial
[Hedychium coronarium]
9 gi|674920607 | BnaA02g¢13390D [Brassica napus] Yes ND
10 gi|674962838 | BnaA03¢09250D [Brassica napus] Yes ND
11 gil674955780 | BnaC07g¢19860D [Brassica napus] Yes ND
12 gil674945666 | BnaC02¢32640D [Brassica napus] Yes ND
13 gil674937488 | BnaA07¢25910D [Brassica napus] Yes ND
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No. | Accession Protein Gel-C Label-free
MS/MS LC-MS/MS
14 gi|720068209 | PREDICTED: heavy metal- Yes ND
associated isoprenylated plant
protein 26-like isoform X1
[Nelumbo nucifera]
15 gi|508699516 | Glutamate recertor 2 plant Yes ND
[Theobroma cacao]
16 gil674961641 | BnaC08g28270D [Brassica napus] ND Yes
17 gi|674960227 | BnaC05¢27440D [Brassica napus] ND Yes
18 gil674955158 | BnaA03g06500D [Brassica napus] ND Yes
19 gi|674957342 | BnaA04¢03590D [Brassica napus] ND Yes
20 gi|674959098 | BnaA03¢32440D [Brassica napus] ND Yes
21 gi|380467954 | cytosolic glyceraldehyde-3- ND Yes
phosphate dehydrogenase, partial
[Zingiber officinale]
22 gil57118009 | cysteine protease gp3a [Zingiber ND Yes
officinale]
23 gi|674959032 | BnaA04g07960D [Brassica napus] ND Yes
24 gi|674962037 | BnaC04g16970D [Brassica napus] ND Yes
25 gil674957328 | BnaA04g03450D [Brassica napus] ND Yes
26 gil674957341 | BnaA04g03580D [Brassica napus] ND Yes
27 gil674960435 | BnaC06¢33830D [Brassica napus] ND Yes
28 gi|674922258 | BnaA03¢46550D [Brassica napus] ND Yes
29 gil674955792 | BnaC07¢19980D [Brassica napus] ND Yes

* Folushiu [FoaUTda] wu TUsAU BnaC07¢19980D [Brassica napus] mineds Talusiu

A BnaC07¢19980D wavdevesaldannulusiuyiinil fim Wy Brassica napus \Judu
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* Yes 10899 952anUlane35H
* ND (Not Detectable) vun8ds llaunsansranulanieisi

MnaTaRamsdIsuiisunsseyriinveslusiuluminsssondosgisa
uANAATTY 58139 GeLC-MS/MS wag Label-free LC-MS/MS wudn Slusiu 1 vfia finsaa
wuldns 2 38 16un i Zingipain-1 w3e Cysteine proteinase GP-l §lUsAuviiniamu
wulwiflddeslusiu viodndudaiidulsiiea (Cysteine peoteinase) (107) dwsulusiu
finsatissinuiansluds GelC- MS/MS aznuviavun 15 win wazilusiu 14 vind
AT IATIZNULRNElWAS Labelfree LC-MS/MS

4.1.2 nmsSsuiisunisseyrtinvadusiulumingsyienaieds GeLC-MS/MS
waz Label-free LC-MS/MS

M1319% 6 N1sSEuWisuN1sIEYTlavadlusAuluminszmen fieds GeLC-MS/MS wag

Label-free LC-MS/MS

No. | Accession Protein Gel-C Label-free
MS/MS LC-MS/MS

1 gi|18202414 | Zingipain-1 or Cysteine proteinase Yes Yes
GP-I

2 gi|674959110 | BnaA03¢32320D [Brassica napus] Yes ND

3 gi|674959494 | BnaA03g28480D [Brassica napus] Yes ND

4 gi|657955665 | BnaC07¢18710D [Brassica napus] Yes ND

5 gi|256002665 | copper/zinc superoxide dismutase Yes ND
[Curcuma aromatical

6 gi|d449326850 | hypothetical chloroplast RF19 Yes Yes
[Alpinia zerumbet]

7 gi|657959142 | BnaA03g¢32000D [Brassica napus] Yes ND

8 gi|57118011 | cysteine protease gp3b [Zingiber Yes ND
officinale]

9 gi|657957357 | BnaA04¢03740D [Brassica napus] Yes ND
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No. | Accession Protein Gel-C Label-free
MS/MS LC-MS/MS
10 | €i|720068209 | PREDICTED: heavy metal- Yes ND
associated isophenylated plant
protein 26-like isoform X1
[Nelumbo nucifera]
11 gil657968700 | PREDICTED: common plant Yes ND
regulatory factor 1 isoform X1
[Malus domestical
12 gi|674955968 | BnaA07¢05890D [Brassica napus] Yes ND
13 gil674882145 | BnaC08g14760D [Brassica napus] Yes ND
14 gil441428253 | Cyclopropane fatty-acrl- Yes ND
phospholipid synthase, plant type
[Photobacterium sp. AK15]
15 gi|674962584 | BnaC03g06710D [Brassica napus] Yes ND
16 gi|674965723 | BnaA07¢20060D [Brassica napus] Yes ND
17 gi|186478739 | plant thionin family protein Yes ND
[Arabidopsis thaliana]
18 gi|674959497 | BnaA03g28450D [Brassica napus] Yes ND
19 gi|674964488 | BnaC01g05030D [Brassica napus] Yes ND
20 gi|674959367 | BnaA03g29750D [Brassica napus] Yes ND
21 gi|674959896 | BnaC08g24230D [Brassica napus] Yes ND
22 gi|674876658 | BnaA01¢36520D [Brassica napus] Yes ND
23 gi|674961051 | BnaC07¢45330D [Brassica napus] Yes ND
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No. Accession Protein Gel-C Label-free

MS/MS LC-MS/MS

24 gi|674958327 | BnaC09¢25790D [Brassica napus] Yes ND

25 gi|355501173 | receptor-like kinase plant ND Yes

[Medicago truncatula]

26 | cil508786811 | Plant U-box 13 isoform 2 ND Yes

[Theobroma cacao]

27 gil674930939 | BnaA02¢22990D [Brassica napus] ND Yes

* Folusiu [ToaUTdna] 1w TUsAu BnaCO7¢19980D [Brassica napus] ineds delusiu

A® BnaC07¢19980D uazevesatadnnulusfiuiinil Ao Wy Brassica napus {usu
= Y vV Qddy

* Yes N899 952anUlan835H

* ND (Not Detectable) vangds lianunsansiranulanigdsd

31NANTNNANSUTBUTIBUNTSE YT HinvadlUsAulumiinseyeen 61838 GelC-
MS/MS uae Label-free LC-MS/MS wudn flusiu 2 wiin finsranuleite 2 33 Ioud Wsdu
Zingipain-1 w38 Cysteine proteinase GP-I §mduteulusifildgoslusiu nedadudaiisy
1UsfLod (Cysteine peoteinase) (107) wag 1UsAU hypothetical chloroplast RF19 [Alpinia
zerumbet] Widusiaiiierdasturviunmsadlusiulunssme s Tnglusiuriinddadu
SufiAvidestunalnnisnensiavesaadiiv wie transcriptional machinery Fafedaeiu
guaunsadslusiulufio (108) dwdulusiufinsalesinuamnzludd GelC-MS/MS a2
wuvioun 22 wia uariliusiu 3 sinfinsaatnsisinuanzludd Labelfree LC-MS/MS

31NN35rYTialUsAuIINmIINTEYIgisduasvinnseen tngliisnunnsiiaiy

=

AB 35 GeLC-MS/MS wag Label-free LC-MS/MS wuinsiauasinuiuradlusiunssylaain
Md0a35 Tanuunne1eniy wazdlusfuursstianssylaanniassds Nt Meaeadsnldivon

v a al' 1 [y} 1 aal <3 Qda" o a 6 1 d"
warUaldasNwANA19iuly WU 35 GeLC-MS/MS Wuisnltseaza1uulun1sIAs1Zin ot
f19819 nazitunauNdudaunin wasarnduniswenlusiusmensewaludi (1D-GE) way
A5 12YRMELATEY LC-MS/MS (109) uuziils Label-free LC-MS/MS tJuAsnldszeziian
lun1siesgidenteiiegialosnit uartuneulidudeu willdeldemuulnanmunazgn

WENAETEUU HPLC 1ig9ae19me (110) ¥lwnisweniddingsnuiuvuinlunianfeddu
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JulUlalid wazdanasiodwiudulndidngiaios Mass Spectrometer Tunianousiu
lsAAnA lon suppression Yulugumeu lonization vlwdruudllnanasiatalatesning

& 1 1

mmu*ﬂu Jeprsasiingunounishenidulnaneu 1wy n151958uU Two Dimensional-

[
=< 1

Liquid Chromatography (2D-LC) uonaING fevuegiunarslade laun yliauazUsuin
TUsfuluite anuansalunisuandveavlng nmsihauesaeuluinivdu Wudu (111)
wenanilusuneunsuenlusiudenszualaldin (1D-GE) newmaila GelC-MS/MS Tu
fumeumsatadlndesnannduas ervhliiinmsgadoulndly wszadmdulng
ponuldliinun widmiuds Label-free LC-MS/MS 1Hunisgoslusiuienuniiogly
a1sazang JakdhinlvAnnsagydeiulng (112) WBNINIIE GelC-MS/MS waz Label free
LC-MS/MS amangfunisiwsnzsiuinalusivlueadin dweswnivsunalusiutesnin

Tuwaddnd dusulusauluwadds) azdeuldwaia 2D-GE

4.2 mswSeuiisumsszyslinvadiusivluminssmemswasminssyeaiiu
Wnerlupauiiaeiu 42835 GeLC-MS/MS
Wanaaauds GeLC-MS/MS TunisseurstinvedlusAuluminssyeniassuazinii

nszyean ludegraiiuiiedluiiouiunnsiaiy §ideddddednszvamdoas

o ' LY I A g A a ! v [ a L3
ATLUIYAT BYNRY 3 W'JEJ‘EJ’]\W]Lﬂ‘UI‘LlLﬂEJ‘U‘VILL@ﬂfﬂNﬂu&l’]‘Vl’]ﬂ’ﬁ’JLﬂi’]%‘iﬂ

4.2.1 maieudisunisszyviavedlUstuluminssvemaesiiuiealudiou

Auanfneiy 82895 GeLC-MS/MS

o ™ = a a v & S & A & a
MN1919N 7 ﬂ']iLiJﬁfJULV]‘EJ‘Uﬂqﬁigu%u@lmaﬂiﬂi@usl,ul,ﬁﬂqﬂigsmﬂLWﬁ@QWLﬂ‘ULﬂE’J'ﬂIuLWQUW

A9 728735 Gel C-MS/MS

No | Accession Protein Samplel | Sample2 | Sample3

1 gi|18202414 Zingipain-1 or Cysteine Yes Yes Yes

proteinase GP-|

2 gi|18202415 Zingipain-2 or Cysteine Yes ND Yes

proteinase GP-l

3 gi|557637559 | hypothetical chloroplast Yes Yes Yes
RF19 [Curcuma

roscoeanal
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No | Accession Protein Samplel | Sample2 | Sample3

a4 gi|57118009 cysteine protease gp3a Yes Yes ND
[Zingiber officinale]

5 gil6137410 Chain A, The 2.1 Yes Yes ND
Angstrom Structure Of A
Cysteine Protease With
Proline Specificity From
Ginger Rhizome, Zingiber
Officinale

6 gi|508699795 | BnaC06¢19550D [Brassica Yes ND ND
napus]

7 gi|508699795 | Plant U-box 49 isoform 4 Yes ND ND
[Theobroma cacao]

8 gil674963275 | BnaA10g18560D [Brassica Yes ND ND
napus]

9 gil674957320 | BnaA04¢03370D [Brassica Yes ND ND
napus]

10 | €il674939826 | BnaA06¢05420D [Brassica Yes ND ND
napus]

11 | ¢i|674958685 | BnaA05¢06750D [Brassica Yes ND ND
napus]

12 | ¢il674958646 | BnaA05¢06360D [Brassica Yes Yes Yes
napus]

13 | ¢i|657968700 | PREDICTED: common Yes ND Yes

plant regulatory factor 1
isoform X1 [Malus

domestical]
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No | Accession Protein Samplel | Sample2 | Sample3

14 | ¢il674962225 | BnaC07¢05100D [Brassica Yes ND ND
napus]

15 | ¢il674963889 | BnaA10g24700D [Brassica Yes ND ND
napus]

16 | ¢i|256002665 | copper/zinc superoxide Yes Yes ND
dismutase [Curcuma
aromatical

17 | ¢il674964704 | BnaC01¢02870D [Brassica Yes ND ND
napus]

18 | ¢i|674954933 | BnaA03¢04250D [Brassica Yes Yes Yes
napus]

19 | €il674959986 | BnaC08¢23330D [Brassica Yes ND ND
napus]

20 | ¢i|674962683 | BnaC03¢07700D [Brassica Yes ND ND
napus]

21 | 4i|674964517 | BnaC01g04740D [Brassica Yes ND ND
napus]

22 | ¢i|355333071 | Chain A, Recombinant ND Yes ND
Human Serum Albumin
from Transgenic plant

23 | ¢i|674958770 | BnaA05¢07600D [Brassica ND Yes ND

napus]
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No | Accession Protein Samplel | Sample2 | Sample3

24 | ¢il674876153 | BnaCnng30180D [Brassica ND Yes ND
napus]

25 | 4i|619492980 | 183 kDa replicase [Plant ND Yes ND
transient expression
vector pGR2i-dCP: GFP]

26 | ¢i|674866992 | BnaAnng23210D [Brassica ND Yes ND
napus]

27 | ¢i|674959326 | BnaA03¢30160D [Brassica ND Yes ND
napus]

28 | gi|397725632 | gluta-disulfide reductase, ND Yes ND
plant [Sphingobium sp.
AP49]

29 | i|674964057 | BnaA10g26380D [Brassica ND Yes ND
napus]

30 | cil674953593 | BnaA05¢01320D [Brassica ND Yes ND
napus]

31 | €i|674955463 | BnaA09¢33860D [Brassica ND Yes ND
napus]

32 | ¢i|674956444 | BnaC04g39490D [Brassica ND Yes ND
napus]

33 | ¢i|674959410 | BnaA03g29320D [Brassica ND Yes ND
napus]

34 | ¢i|674959494 | BnaA03g28480D [Brassica ND ND Yes

napus]
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No | Accession Protein Samplel | Sample2 | Sample3

35 | ¢i|669034083 | glyceraldehyde-3- ND ND Yes
phosphate
dehydrogenase, partial
[Hedychium coronarium]

36 | €i|674920607 | BnaA02¢g13390D [Brassica ND ND Yes
napus]

37 | ¢il674962838 | BnaA03¢09250D [Brassica ND ND Yes
napus]

38 | €i|674955780 | BnaC07g19860D [Brassica ND ND Yes
napus]

39 | ¢il674945666 | BnaC02¢32640D [Brassica ND ND Yes
napus]

40 | ¢i|674937488 | BnaA07¢g25910D [Brassica ND ND Yes
napus]

41 | ci|720068209 | PREDICTED: heavy metal- ND ND Yes
associated isoprenylated
plant protein 26-like
isoform X1 [Nelumbo
nucifera]

42 | ¢i|508699516 | Glutamate recertor 2 ND ND Yes

plant [Theobroma cacac]

* Folusiu [YoaUTdna] 1w TUsAiu BnaCO7¢19980D [Brassica napus] neds delusiu

(%

A BnaC07¢19980D wavdevesaldannulusiuyiinil fie Wy Brassica napus \Judu

* Yes 1118049 95339nulaneisa

* ND (Not Detectable) viun8ds liausansiranulanleisi
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Mnsansszyriavedusiulunssmemiuvdosiiuifeludeudivsty fe3s
GeLC-MS/MS wuiwilauazsiuinvedusaufinuluusdassogansesemdosunnaieiiy w
fUsiu 3 viainuldlunnaifeuiiiufogian ldun Wiy Zingipain-1 Saduoulesiaily
goalusiu nsedndudaiidulusiiea (Cysteine peoteinase) (107) TUsfu hypothetical
chloroplast RF19 [Curcuma roscoeanal TneTusauriaidsnduiuiinestestunalnnis
nensWaTeNTAdAY Y38 transcriptional machinery Jufeadasiuruiunisasialusivlufia
(108) uaz TUsFU BnaA05g06360D [Brassica napus] #fin1aieadaaiuauiunis mRNA
splicing, via spliceosome daiigntesiurviumsadralusavluity (113) ventuwiinves

Tusaulunsazimaufrsnunana1eiuly Auanslumised 7

A o v av v a a v = & o ! o
Lﬂauqﬂagamlﬂﬂqﬂﬂqsigu%UWIﬂﬁmu(luL‘Vi\‘i']ﬂi%‘?ﬂﬁL‘Via@ﬂ'ﬂ\? 3 $1799819 UIN1NTT
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GelC-MS/MS - Krachai

® Metabolism ® Cell Structure ® Protein synthesis

Transportation ® Defense ® Unidentified functions

A 35 MsseynihvesiusAunasanulumitnseegmdeswiemailn GeLC-MS/MS

dsulusaunesranuluninnseeass mewmata GelC-MS/MS JlUsAUNYI
PUIMIUIVIUNT Metabolism 91U 40% hardn 60% NUas VINPLINtuNITas19UsAY
nsdastudantandasy iudiulsenovveelaseadiweasad NevasnunIsuuasansly

s a a Ao 1 Y ado
RGN LLaSNIﬂimu‘ifIEJﬂluVli’]UViu'WWI‘UﬂLQ‘U
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4.2.2 MsweudisunisssyriinvadusiuTuminszvrem e luiioun

LANAINUAIEAS GeLC-MS/MS

a = = a = v o A & 4 = A o
M1319N 8 ﬂ'ﬁL'UiEJ‘UL‘V]?J'Uﬂqﬁigusﬁu@m@ﬁiﬂimubluWN']ﬂﬁSGU']EJ@']V]LﬂULﬂEJ'ﬂULWBUWGnQﬂu

A2835 GeLC-MS/MS

plant regulatory factor 1
isoform 1-like [Malus

domestical

No | Accession Protein Samplel | Sample2 | Sample3

1 | «il18202414 Zingipain-1 or Cysteine Yes Yes Yes
proteinase GP-|

2 | ¢i|355333071 | Chain A, Recombinant Yes Yes ND
Human Serum Albumin
From Transgenic plant

3 | ¢il557637559 | hypothetical Yes ND ND
chloroplast RF19
[Curcuma roscoeanal

4 | ¢i|674959110 | BnaA03¢32320D Yes Yes Yes
[Brassica napus]

5 |4il413909848 | Cu,Zn superoxide Yes ND ND
dismutase, partial
[Curcuma aromatical

6 | ¢i|674963806 | BnaA10g23870D Yes ND ND
[Brassica napus]

7 | ¢i|674957341 | BnaA04g03580D Yes ND ND
[Brassica napus]

8 | ¢i|658023515 | PREDICTED: common Yes ND ND
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No | Accession Protein Samplel | Sample2 | Sample3

9 |4i|674956173 | BnaC08¢03250D Yes ND ND
[Brassica napus]

10 | ¢il674955463 | BnaA09¢33860D Yes Yes ND
[Brassica napus]

11 | cil674958171 | BnaA01g01390D Yes ND ND
[Brassica napus]

12 | €i|674963703 | BnaA10g22840D Yes ND ND
[Brassica napus]

13 | ¢il674954438 | BnaA01g09780D Yes ND ND
[Brassica napus]

14 | ¢i|674965535 | BnaA07¢18180D Yes ND ND
[Brassica napus]

15 | ¢il674954737 | BnaA03g02290D Yes ND ND
[Brassica napus]

16 | gil657392695 | plant organelle RNA Yes ND ND
recognition dormain
protein [Medicago
truncatulal

17 | cil674871558 | BnaAnng18410D Yes ND ND
[Brassica napus]

18 | ¢il674902173 | BnaC05¢21910D Yes ND ND
[Brassica napus]

19 | ¢il674958646 | BnaA05¢06360D Yes ND ND
[Brassica napus]

20 | ¢il674959494 | BnaA03¢28480D Yes ND Yes

[Brassica napus]
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No | Accession Protein Samplel | Sample2 | Sample3

21 | ¢i|508773629 | Plant intracellular Ras- Yes ND ND
Group-related LRR
protein 9 [Theobroma
cacao]

22 | i[77552200 Yes ND ND

23 | ¢i|146145877 | plant dual-specificity Yes ND ND
MAP kinase family
domain protein
[Tetrahymena
thermophila]

24 | ¢i|412990846 | plant synaptotagmin ND Yes ND
[Bathycoccus presinos]

25 | gil657968700 | PREDICTED: common ND Yes ND
plant regulatory factor 1
isoform X1 [Malus
domestical

26 | ¢il674955383 | BnaA09¢33060D ND Yes ND
[Brassica napus]

27 | ¢i|657960835 | BnaC07¢43170D ND Yes ND
[Brassica napus]

28 | ¢il657955665 | BnaC07¢18710D ND Yes Yes
[Brassica napus]

29 | ¢il657959328 | BnaA03¢30140D ND Yes ND
[Brassica napus]

30 | qi|731321786 | PREDICTED: common ND Yes ND

plant regulatory factor
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No

Accession

Protein

Samplel

Sample2

Sample3

1-like isoform X1 [Beta

vulgaris subsp. vulgaris]

31

gi|657961084

BnaC07g45660D

[Brassica napus]

ND

Yes

ND

32

4i[657965427

BnaA07g17100D

[Brassica napus]

ND

Yes

ND

33

gi|256002665

copper/zinc superoxide
dismutase [Curcuma

aromatical

ND

ND

Yes

34

4i|449326850

hypothetical
chloroplast RF19

[Alpinia zerumbet]

ND

ND

Yes

35

4i[657959142

BnaA03g32000D

[Brassica napus]

ND

ND

Yes

36

gi|57118011

cysteine protease gp3b
[Zingiber officinale]

ND

ND

Yes

37

gi|657957357

BnaA04g03740D

[Brassica napus]

ND

ND

Yes

38

4i|720068209

PREDICTED: heavy
metal-associated
isophenylated plant
protein 26-like isoform

X1 [Nelumbo nuciferal]

ND

ND

Yes

39

¢i[657968700

PREDICTED: common

plant regulatory factor 1

ND

ND

Yes
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No

Accession

Protein

Samplel

Sample2

Sample3

isoform X1 [Malus

domestical

40

gi|674955968

BnaA07g05890D

[Brassica napus]

ND

ND

Yes

41

gi|674882145

BnaC08¢g14760D

[Brassica napus]

ND

ND

Yes

a2

gi|441428253

Cyclopropane fatty-acrl-
phospholipid synthase,
plant type
[Photobacterium sp.

AK15]

ND

ND

Yes

a3

gil674962584

BnaC03¢06710D

[Brassica napus]

ND

ND

Yes

a4

4i[674965723

BnaA07g20060D

[Brassica napus]

ND

ND

Yes

a5

gi|186478739

plant thionin family
protein [Arabidopsis

thalianal

ND

ND

Yes

46

gi|674959497

BnaA03g28450D

[Brassica napus]

ND

ND

Yes

ar

¢i[674964488

BnaC01g05030D

[Brassica napus]

ND

ND

Yes

a8

gi|674959367

BnaA03¢29750D

[Brassica napus]

ND

ND

Yes
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No | Accession Protein Samplel | Sample2 | Sample3

49 | ¢i|674959896 | BnaC08¢24230D ND ND Yes
[Brassica napus]

50 | ¢il674876658 | BnaA01g¢36520D ND ND Yes
[Brassica napus]

51 | «il674961051 | BnaC07g45330D ND ND Yes
[Brassica napus]

52 | ¢i|674958327 | BnaC09¢25790D ND ND Yes
[Brassica napus]

* Yolushiu [YeaUTdne] wu lUshu BnaC07g19980D [Brassica napus] #1188 Folushu

A BnaC07¢19980D wavdevesalddnnulusiuviiail An Wy Brassica napus \Judu
* Yes 111889 #52anulanie3sa
* ND (Not Detectable) vuneds llaunsansranulanieisi

nnan1sszyriavedlusfiuluminssmeimeds GeLC-MS/MS Aiiuiieluiiou
Neneiu wuvauazdnuiuresusiunnuluumazinoul Ui AT suaLANAINAUAIY L
fAagillushiu 2 vdainuldlunnedoudiiufmedieun laun Tsiu Zingipain-1 dmduweulesd
Mdgoalusiu niodnudafidulusiioa (Cysteine peoteinase) (107) TUsA Y
BnaA03¢32320D [Brassica napus] IUsAuviiatllAga789iuUUIUNTS ATP binding lngag
= 9] ) Y Y = & a = | & I3
\Nedesiunsasialazaatandsuluie (114) uenuurinveslusiulunnasiieunaznu

waneanuly satanalunnsan 8

Wevayanlaainnisseyrdalusaulumiinssyieaie 3 41819 1191019

a L3 v A a v &V 1 1 dy
AATIERNTNNeIlUTAY LEnINanInINAIua1IRD LU
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GelC-MS/MS - Krachai-Dum

-
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” .

B Metabolism B Cell Structure B Protein synthesis

Transportation B Defense B Unidentified functions

Al 36 mszynihilvedlusiuiinsawulumihnszaeimemaiia Gel C-MS/MS
dwsulusauiinsanulumiingsves seowmain GelC-MS/MS Susaufivimndii
TuyuIuN"T Metabolism $19vun 46% wazdn 54% fwde vwthilunisadralsiu s
Joatudalandasy Judulsznavvedlasiadaveagad Rertosiunsvudsaslusas

wazlusfunglinsuninnndaau
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4.3 mawisuiisunisszyvlinvadusiuluminszaamiaswazmiinssyrean v
e lunauisneiu Ae335 Label-free LC-MS/MS
\Wenaaauls Label-free LC-MS/MS Tunisseysiinvedlusauluminssyiemaos

wagiminszyea lusegeniuifeiludeuiivandeiu §idedddiedanseyeinios

WazNIEIAI 8198 2 fegriAulumsuNLaNEA ULIYIINIT eSS

4.3.1 Mmsieudisunisszyriavadlustulumirnssvemaesiiiuiealudiou

fuananeiu 82095 Label-free LC-MS/MS

o a ~ a a v = A & A & Ql'
MN19519N 9 ﬂ’]iL‘UiU‘ULV]EJUﬂqiigu%UW%@QIUiWUIULWQWﬂigsmEJLWaaﬂ‘V]LﬂULﬂU"JIULWQUW

A9 Ae75 Label free LC-MS/MS

No | Accession Protein Samplel | Sample2
1 gi|18202414 | Zingipain-1 or Cysteine proteinase Yes Yes
GP-I
2 gi|674961641 | BnaC08¢28270D [Brassica napus] Yes Yes
3 gi|674960227 | BnaC05¢27440D [Brassica napus] Yes Yes
4 gi|674904442 | BnaA06g19270D [Brassica napus] Yes ND
5 gi|674958811 | BnaA05¢08010D [Brassica napus] Yes ND
6 gi|674955562 | BnaC03¢53810D [Brassica napus] Yes ND
7 gi|6137410 Chain A, The 2.1 Angstrom Structure Yes ND

Of A Cysteine Protease With Proline
Specificity From Ginger Rhizome,

Zingiber Officinale

8 gi|508699795 | Plant U-box 49 isoform 4 Yes ND

[Theobroma cacao]

9 gi|674962019 | BnaC04¢16790D [Brassica napus] Yes ND

10 | €i|674958685 | BnaA05¢06750D [Brassica napus] Yes ND
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No | Accession Protein Samplel | Sample2

11 | «i|743881172 | PREDICTED: filament-like plant Yes ND
protein 4 [Elaeis guineensis]

12 | i|729330099 | PREDICTED: filament-like plant Yes ND
protein 4 [Tarenaya hasslerianal

13 | ¢i|657980584 | PREDICTED: filament-like plant Yes ND
protein 7 [Malus domestical]

14 | ¢i|674963320 | BnaA10g19010D [Brassica napus] Yes ND

15 | ¢i|674871025 | BnaC08g19200D [Brassica napus] Yes ND

16 | ¢i|645277925 | PREDICTED: filament-like plant Yes ND
protein 7 [Prunus mume]

17 | ¢i|674877011 | BnaC05¢50270D [Brassica napus] Yes ND

18 | ¢i|122242586 | Filament-like plant protein 4; Yes ND
Short=AtFPP4

19 | €il674905370 | BnaUnng00340D [Brassica napus] Yes ND

20 | ¢i|674954758 | BnaA03g02500D [Brassica napus] Yes ND

21 | ¢i|674958117 | BnaA01g01930D [Brassica napus] Yes ND

22 | ¢i|674960776 | BnaC07g42580D [Brassica napus] Yes ND

23 | ¢i|674961953 | BnaC04¢16130D [Brassica napus] Yes ND

24 | ¢i|674867697 | BnaAnng22340D, partial [Brassica Yes ND
napus]

25 | ¢i|674955158 | BnaA03g06500D [Brassica napus] ND Yes

26 | ¢i|674957342 | BnaA04g03590D [Brassica napus] ND Yes

27 | ¢i|674959098 | BnaA03¢32440D [Brassica napus] ND Yes
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No | Accession Protein Samplel | Sample2
28 | ¢i|380467954 | cytosolic glyceraldehyde-3- ND Yes
phosphate dehydrogenase, partial
[Zingiber officinale]
29 | ¢i|57118009 | cysteine protease gp3a [Zingiber ND Yes
officinale]
30 | gil674959032 | BnaA04g07960D [Brassica napus] ND Yes
31 | gil674962037 | BnaC04g16970D [Brassica napus] ND Yes
32 | gil674957328 | BnaA04¢03450D [Brassica napus] ND Yes
33 | ¢il674957341 | BnaA04g03580D [Brassica napus] ND Yes
34 | ¢il674960435 | BnaC06¢33830D [Brassica napus] ND Yes
35 | ¢il674922258 | BnaA03g46550D [Brassica napus] ND Yes
36 | il674955792 | BnaC07¢19980D [Brassica napus] ND Yes

* Folushiu [FoaUTdia] wu TUshu BnaC07g19980D [Brassica napus] minedls Talusiu

A® BnaC07¢19980D uazteveasatadnnulusiuiail Ao Wy Brassica napus {usu
= Y Y Q‘N‘;’

* Yes 10889 #52anuUlene3sa

* ND (Not Detectable) viungdd higusansiranulanlgisd

91nnan1sszyriiaveslusiulunszyneindesineds Label-free LC-MS/MS LAy

a = = ' o ] a a A ] A A A a oa
Neluiaunuanaeiu wudsiavedlusiuinulusdasifioulunssviewmaesiiuiien

i 9 S a oA ' Y4 | = a A = a
wane1siuasiviavaslusiunuansedunig willlusiu 3 gdannulalunngiouniiu
feg1aun lon TUsiu Zingipain-1 dalueuledilddeslusiu viedadudarisulusaioa
(Cysteine peoteinase) (107) 1Us#u BnaC08g28270D [Brassica napus] lnelusAuviini
Neatesiunisvudiasuialuanavuinlvguazvuadnnielusazneusnwad (115) waz
1U5Fu BnaC05¢27440D [Brassica napus] §9linsiuntnAngaiau (116) usniuriinves

TUsAuluwmazifauAaznuwaneaiuly
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Wateyanlaainnisszyiialusauluminnszvemaesniels Label-free LC-
MS/MS 9149 2 §79819 U1YIN15IASIERNMINTN NV UTAY WUINTTUSAUNYI UL Ny
YUIUNIT Metabolism V9%UA 36% WazdN 64% NUAD INLINUNITAS19LUTAY AT
Jastudswlanyasy Wudiuusznouredlasiasiwenesas nedesiunisvudsansiuwas

wazilusfungslainsruntnnngaiau

Label-free LC-MS/MS - Krachai

o

"N J

= Metabolism = Cell Structure = Protein synthesis

Transportation = Defense = Unidentified functions

Al 37 msseymihvesiusAunasianulumitnssngmdesiiemaila Label free LC-

MS/MS
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4.3.2 MmaUieudisunisszyriavalustulumirnsssaminuineludioudn

LANASNU A2825 Label-free LC-MS/MS

M15199 10 n1swSeuiisunisszyriavadusiuluminszaemmniuneludsuinaiy
M0 Label-free LC-MS/MS

No | Accession Protein Samplel | Sample2

1 gi|674867298 | BnaCnng52220D [Brassica napus] Yes ND

2 gi|18202414 | Zingipain-1 or Cysteine proteinase GP- Yes Yes
I

3 gi|355501173 | receptor-like kinase plant [Medicago Yes Yes
truncatula]

a4 gi|674965264 | BnaA07¢15470D [Brassica napus] Yes ND

5 gi|508786811 | Plant U-box 13 isoform 2 [Theobroma Yes Yes
cacao]

6 gi|674956003 | BnaA07¢06240D [Brassica napus] Yes ND

7 gi|674956036 | BnaA07¢06570D [Brassica napus] Yes ND

8 gi|d49326850 | hypothetical chloroplast RF19 ND Yes
[Alpinia zerumbet]

9 gi|674930939 | BnaA02g22990D [Brassica napus] ND Yes

* Yolushiu [YeaUddia] wu TUshu BnaC07¢19980D [Brassica napus] wuneds Jelusiu

A® BnaC07¢19980D uazevesaladnnulusiuiinil Ao Wy Brassica napus \Jusu

* Yes 1118049 95339nulaneisa

=

* ND (Not Detectable) vy liaunsansranulaniedsa

a1 Y ¥

1nnan1sszyviinvesiusiuluinitnszviea miuinealuheuiisiaiu 6138
Label-free LC-MS/MS wuinwiinveslusiunnuluusazidoulunszmammiuinelusiou
Aeiy Azdlvliawardnnuvedusiuniuansnsiume uilllusiu 3 vliannulalunngfoun

Wufegneun lon TUsAu Zingipain-1 datduleulwinlddeslusiu e dmdudandulusa
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10d (Cysteine peoteinase) (107) 1UsAU receptor-like kinase plant [Medicago truncatula]

way LUsAu Plant U-box 13 isoform 2 [Theobroma cacao] #sdadutoulesiniieadu

UUIUN1T ubiquitin-protein transferase activity InglusAuvdaddmdueuladnlddnans

Tuanalafliduluanaiidnas (117)

Fothdeyaiildannsszyviialusiuluminsseeseds Label-free LC-MS/MS
W1 2 §29879 11n1siasgutAveslusay wuirSlUsAuiviinidlunssuau
Metabolism snun 22% wavdn 78% Mude viutfilunisadrelusiu nisdesiuds
wanlasu Wudiuusznevvesdassadavensad werdesiunisvudsaslueas uasd

TUsAungaluns1untnNNdaau

Label-free LC-MS/MS - Krachai-Dum

—

0%

= Metabolism = Cell Structure = Protein synthesis

Transportation = Defense = Unidentified functions

awil 38 msszyvihivedlusiuiinmanuluminszeesmemaia Label-free LC-
MS/MS

nnan1sseyslinvedusivlumiinssyiemdosniemaila GeLC-MS/MS wag
Label-free LC-MS/MS wulusiusiovn 42 uag 36 via aud1dy way ARRUFRRALIE
Tusiluninszmesmieds GeLC-MS/MS wae Labelfree LC-MS/MS wulusiustanun 52
war 9 ila audy Jesnnslinediafiuansinaiu azdmasesiaveslusiuiiunndnetudie
WULRBIAUNITANEIU8Y Sander R wagAadg Tul 2009 fin1sAnwivtinveslusiulu Cell
secretome vasaduzisa Fedailu Cancer Biomarker gnilasgvisheimadinfiuandnaiu 3
wada tawn 1D gel electrophoresis (1D-GE), peptide SCX chromatography kag tC2
protein reversed phase chromatography lagidunsusniuulndmedaiien waginsien

FELASE9 NanolC-MS/MS wafilanuin SUsau 1092, 979 way 580 ofln ama1su F991n
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n1sAnwIASIdnud Asuenlusiusenaila 1D-GE agnulusauaniign waznulusiu
NnnInAdANLenlUIAUAI8WENN1T chromatography tH898819AE7 (118) LwuLRgIfy
NANITITYVDINTEYNYLNROILALATEVI8ANNUIN NITILATIZIAIENATA GelC-MS/MS WU

FRaUalUsAUNINAINNIATIZIPEmALlA Label-free LC-MS/MS

uanandiéfaiinisfinuives Nina C. uazany Tud a.e. 2008 Fadumsiteiiiessy
siinvedlusavludenolse 16un yeast strain YAL6B Tnennsldmaiaiiunnsnaiu téun 1D-
GE %130 GelC-MS/MS Tnemafiafiavandunouiigssinas usdnmaia 1#un 20-GE 22
fumeuiisendudounit arnwan1sidewudn fusiu 2,103 ¥iia WoTinseside Gelc-
MS/MS uaz Tlushu 2,891 wila Wlodasgise 2D-GE wavnulusiufimiloudu 1,997 v
dedaseaigaens 233 (119) wazanmsidoadidinudn flusavlunssmemdeuas
nszwed 1 uay 2 efiafivdeutuiietinseidiemeia GelC-MS/MS uae Label-free LC-
MS/MS

31nNN15LE38 GelC-MS/MS uag Label-free LC-MS/MS Tun1sszyriinvadlusiulu
winszenawmass nulsiunanun 42 vin war 36 via MUAIRU uRaINNSANYIYES Eng
Chone Tan waganiz Tl 2012 (120) SudunisAnefmavenisiiiy phenylalanine sionns
wansoonvedlusivluwadnszramdosuuimnsides (Tissue culture) fae3a 2D-GE uay
MALDI-TOF/TOF wuinilldsiiu 76 sfialunszuemdesiiuaniooniandaainieadaiuay
wazanlusauie 76 via wulnillusiiu 11 vdaieadesiunszuaunisadns
phenylpropanoid biosynthesis pathway wawillusiu 34 sfiafiannsausnuagseyminile
Tnouvseenidu 9 ngu liun TsfuiiAeadesiunstesiusuesvesiis Wsiuiiadoetu
nsaselusAulaznInezilly N15as19lazaa1se111s (Metabolism) N15@3579 terpenoid
(Terpenoid synthesis) cell division, cytoskeleton (cell organization), N15&319Wa 911
(energy-related), signalling processes waglus@ufidalinsiuntifidaiau (unknown
functions) Tngarnauisendeiiuaznan1siseves Eng Chong Tan wasame linuadinves
Wsfufimiloutuas Wosmnemuusnsstuvessiognafithunise wedadesmeifiuansig
ffu 523t en1539889 Eng Chong Tan wazan aulaenizlusiudivanesndsuliain

a . 3 A &
n19LAL phenylalanine asluluadnszsemfoanuumiziaes

Aatiy annsaasulainisldmatindiesiginuandsiulunisseysiinvedusiiu 2z

AINANDYRAVBIUTAUNN TIINULANANAUAE
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1Han1Ide wandbiiuindeinisszyriavestusiuluiegruferfundiiv
Aelunanfisnetu wildisieatu ldinagldis GeLC-MS/MS %3935 Label-free LC-MS/MS
fnnu wiauardunuvedusiuiissyldnnminssmomaasninszvemazunnsiisiu
¢ wanelidiud Tsnafifiufoanssnemieasnssvemiuandaiy dwaseviin
yaslUsAuiunneaiy Wiieafun1sAnuves Rong Li wazanz 1ud .. 1995 wuin iy
nga{ﬁ 4 iim lewn Alfalfa, Red clover , Birdsfoot trefoil wag Biennial sweetclover il
Aadudures soluble protein fiunnanafu Tuusasiiouiiuieafiegnuansaiu fe
soluble protein BT 50 % FEMINe oufugsuLazious AN wavaranas Tugas

I IS I
WauluAULaLIREUNGYA1AL (121)

NN532YBlnveelusiunieds GeLC-MS/MS wuldsAunurauls fe TUsiu
Superoxide Dismutase (SOD) &siniduansdueuyadasziiviedesiunisiinnniziians

Va v =

auyadaszlinifuauna waziedesiunisiatgveasad (20) {I3edvinstudunaves
N1538y3alUsHAY SOD 9MNT8 GeLC-MS/MS faen15insnesilushiu SOD mewwatia Native-
PAGE wag SOD-Staining Activity 21nf18819lUsAUINNIRIINTEY18NE 8 ILALIAIINTLA YA

F9l9lunNsATILYA7T GelLC-MS/MS nan1siaenlawandlusiids 4.5

4.4 n15nsziusualusaulumiinseyamasstazinitnssyraamnuinenlutfaud

AN9NU A2835 Label-free LC-MS/MS

Va v

NN5ATEiUTnalusiuluminseemdesazimitnseyed idulaien

o a ° a a ‘:4' a o a
AILNUVDINTEVIULARADILLASNITVIYN f\]']ﬂ&lﬁ?]@\?ﬂill']ﬂﬂﬂimu SOD WNWﬂWQ@LL@SU@SWE‘j@

(LAASIUEITD 4.5.2 way 4.5.4) 1INNITIATIZRAENATLA Label-free LC-MS/MS

wanalunisidoniasiziuinialusiudies Labelfree LC-MS/MS ity
Hesanlumsieszidomain GelC-MS/MS dadldinanlunisiasiziseados LC-
MS/MS W@uszezinatuy wasidumsaanissunniuly Wy 1 feg1e avdeansousieds
Tnensgesaalsyana 20 Fuea wazioviianun 3 91 Jeiifeafidoinszideirdes
LC-MS/MS Usanau 60 fees dielouiumaiia Labelfree LC-MS/MS agiisnuiusiegns

6 $19819 NP lUIATIEANIELATDI LC-MS/MS
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4.4.1 n153s1zudsunalusauluminnssuramwmaasinuinedlurfauianeiu

#8735 Label-free LC-MS/MS

PnasmanIsIsuiiisulsunalusiuluminsssamdes Mfuifoluden
nsngIAN (U3anas SOD esilan) wazifeusuanay (Ui SOD unilan) s Label-
free LC-MS/MS wuin flusiiu 3 wila finulunsznemdosiiiudetslufounsnga
wagiliousuitAy laun TUSAU Zingipain-1 #38 Cysteine proteinase GP-1 1U 5@ u
BnaC08g28270D [Brassica napus] waglus@u BnaC05g27440D [Brassica napus] 1Agqg

1l I A 1 I [
‘W“UT]ZJI‘LJLG]E]Llﬂﬁﬂg]’]ﬂllllﬂilﬂmﬂﬂﬂﬂﬁqLG]E)USU’J’]@‘LI

Zingipain-1 %138 Cysteine proteinase GP-I dnfutoulusigoslusiu Inavilrlusau
gndesnaefuansuszneuiifivuindnas shlviwadannsageduluanadngumaiuld e
nsiasaivlavesiiv (107) lngeuleduiadazdaiidumissune feusnansaozily
Proline a1nnnsAnwfitinun wuin weulesddeslusiiu aunsanuldainunasingg Snannune
i eulediaindnd laud tsudlu aannszimiggnds (122) teuledanndiy laun Yy
(papain) 9 nugagne (123) Tusdiau (bromelain) 3nndudesa (124) 1Wusu Tnetewlasl
wiandl Sadudaiidulusiiea (Cysteine peoteinase) waza1nn1sANBATAINLITDY
Thomson, 1973 wuihdsifinnugeuuisieiu awiiuinameseuluifdeslusiuunnsiisiu
#e Tnsnuidaudasduinaneulesifigoslusfiugenindegou (125) ey Tsenaagulfd
nszewdesiiiuifsludiouningiay faruuininsenewdesiiiuifelufeusuiay
wuirdiviinaluieusunauunnitluiieunsngiay dsaenndesiudeyanisugnnszneg
wassludmiauasugy fazBuasnivgnluiieuiiunauvesusazd uazisuiAusieda
Uszanandoufugrsududuly fufunszmewmdesiifufsluiousuineuideunta

nszemdesiiuieluwsieunsngian Wewinfivsunaneuluifgeslusiuganii

1U5AU BnaC08g28270D [Brassica napus] tNe1989nuvIunIsuudsansaslulag
AeueNUBLLas (Transport) slutanavuinluguazluanasuinian siuddlosoue uay
Wudiuusgnovveaiwad (organelles) (126) d1nSulusiu BnaC05¢27440D [Brassica

napus] Selunsruminndaau (127)

TWsAuguau 21 viia nuemgluminssangmdesinuifeaemghuieunsngiau
Y = = a a D a a4 = Y
Wit wazdilusiu 12 vlla Ainuemslumiinssyewmdesiiiiuifevanglusausuinay

WU A9wanalum1s199 10 taelusfuNine1te9iuuuIuni1sas19luseu wse Protein
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Synthesis 3 3 afin laun 1UsAU BnaA10g19010D [Brassica napus] 1Us#1 BnaUnng00340D
[Brassica napus] waglusiu BnaA03¢46550D [Brassica napus]

1U5AU BnaA10g19010D [Brassica napus] S luguInnig rRNA processing G

WendadluruiunIsnswuasia wiaasaluseu (128)

1UsAU Bnalnng00340D [Brassica napus] finthitluruiunis DNA helicase activity
a2 DNA repair 3aiadesfuruiunisaansiasin DNA Tidu mRNA wievinisadis

TWsauluduneunsulasiaselu (129)

I Y A

TUsAYU BnaA03gd6550D [Brassica napus] HnuNIluuuIuUNT sequence-specific
DNA binding Wag transcription factor activity @Agadesiuvuiunisaensialunisadie

U6 (130)

=] = = a a v & 2 A
A19191 11 ﬂ’]iLUﬁEJ‘ULV]EJUU?&I’]QJ%ENIUﬁGMIULMQ’] ﬂizsm*amaaﬂumauﬂiﬂgmmLLama‘u

SuAL AT Label-free LC-MS/MS

No | Accession Protein July | December
1 gi|18202414 | Zingipain-1 or Cysteine proteinase GP-I 0.36 0.15
2 gi|674961641 | BnaC08g28270D [Brassica napus] 0.02 0.03
3 gi|674960227 | BnaC05¢27440D [Brassica napus] 0.11 0.23
4 gi|674904442 | BnaA06¢19270D [Brassica napus] 0.03 ND
5 gi|674958811 | BnaA05¢08010D [Brassica napus] 0.03 ND
6 gi|674955562 | BnaC03¢53810D [Brassica napus] 0.02 ND
7 gil6137410 Chain A, The 2.1 Angstrom Structure Of | 0.05 ND
A Cysteine Protease With Proline
Specificity From Ginger Rhizome,
Zingiber Officinale
8 gi|508699795 | Plant U-box 49 isoform 4 [Theobroma 0.02 ND
cacao]
9 gi|674962019 | BnaC04¢16790D [Brassica napus] 0.08 ND
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No | Accession Protein July | December

10 | cil674958685 | BnaA05¢06750D [Brassica napus] 0.09 ND

11 | ¢i|743881172 | PREDICTED: filament-like plant protein 0.01 ND
4 [Elaeis guineensis]

12 | ¢i|729330099 | PREDICTED: filament-like plant protein 0.01 ND
4 [Tarenaya hassleriana]

13 | ¢il657980584 | PREDICTED: filament-like plant protein 0.01 ND
7 [Malus domestica]

14 | ¢i|674963320 | BnaA10¢19010D [Brassica napus] 0.05 ND

15 | ¢il674871025 | BnaC08g19200D [Brassica napus] 0.01 ND

16 | gi|645277925 | PREDICTED: filament-like plant protein 0.01 ND
7 [Prunus mume]

17 | ¢i|674877011 | BnaC05¢50270D [Brassica napus] 0.01 ND

18 | ¢i|122242586 | Filament-like plant protein 4; 0.01 ND
Short=AtFPP4

19 | ¢il674905370 | BnaUnng00340D [Brassica napus] 0.01 ND

20 | ¢i|674954758 | BnaA03g02500D [Brassica napus] 0.05 ND

21 | i|674958117 | BnaA01g01930D [Brassica napus] 0.05 ND

22 | ¢i|674960776 | BnaC07¢42580D [Brassica napus] 0.02 ND

23 | ¢i|674961953 | BnaC04¢16130D [Brassica napus] 0.02 ND

24 | ¢i|674867697 | BnaAnng22340D, partial [Brassica 0.01 ND
napus]

25 | ¢i|674955158 | BnaA03g06500D [Brassica napus] ND 0.13

26 | ¢i|674957342 | BnaA04g03590D [Brassica napus] ND 0.04

27 | €i|674959098 | BnaA03¢32440D [Brassica napus] ND 0.05
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No | Accession Protein July | December
28 | ¢i|380467954 | cytosolic glyceraldehyde-3-phosphate ND 0.22
dehydrogenase, partial [Zingiber
officinale]
29 | 4i|57118009 | cysteine protease gp3a [Zingiber ND 0.06
officinale]
30 | il674959032 | BnaA04g07960D [Brassica napus] ND 0.03
31 | <il674962037 | BnaC04¢16970D [Brassica napus] ND 0.19
32 | il674957328 | BnaA04¢03450D [Brassica napus] ND 0.04
33 | ¢i|674957341 | BnaA04g03580D [Brassica napus] ND 0.08
34 | ¢i|674960435 | BnaC06¢33830D [Brassica napus] ND 0.07
35 | ¢il674922258 | BnaA03¢46550D [Brassica napus] ND 0.03
36 | ¢i|674955792 | BnaC07g19980D [Brassica napus] ND 0.03

* ND (Not Detectable) vu18 liaunsansranulaniedsa

4.4.2 nmsamszvdsunalusauluminnsseiaarmnuiier lufauisneiuy are3s
Label-free LC-MS/MS

PnasmanIsiUisufisuuiinavedusivluniinssvediiuiiedluden
uns1A (Utnas SOD 3nnfian) waziieusuniay (Uuas SOD teedign) ¢eds Label-free
LC-MS/MS wud JlUsiu 3 wila Anulunszmeddifuieidudeunsngiay wasiiou
w1y taun 1USAY Zingipain-1 138 Cysteine proteinase GP-1 TUSAU receptor-like
kinase plant [Medicago truncatula] waglushu Plant U-box 13 isoform 2 [Theobroma

cacao]

Zingipain-1 wuuSunauvindunslulfeunnsnaukaziAausunay 1UsAU receptor-
like kinase plant [Medicago truncatula] aznuluifeuunsiauuinnInlufousuay Laz

TUsfAu Plant U-box 13 isoform 2 [Theobroma cacao] agwulutfausuinauunnInluiau
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unsan Fedadutoulesifiieafuauliunis ubiquitin-protein transferase activity lag

dadueuleiilddnarsiuanalvgliluluanaidnas (117)

TUsAunnuanizlufauunsIay In9vun 3 ¥ia waglusaunnuanizlulfou

Suay Sviavium 2 wie Aakandlumis1en 11 eelusauinedtaany vurunisasialusay

%38 Protein Synthesis 3 1 vila lawn 1Us@Au hypothetical chloroplast RF19 [Alpinia

zerumbet] FalUsAuviiafinevasnuavIunisas1usaulunszrrean tnglusiusini

o & A A A v ) ) ¢ A & L. . =
7’0@L‘U‘U?J‘UVlLﬂEJ'JGU'E]ﬂﬂUﬂalﬂﬂqiﬂ@ﬂi‘masﬂaﬂLelfaawsﬁ I8 transcnp‘uonal machlnery Y

NetesiuvuIunsasslusauluiy (108) lngagnulusiuviinilazeglu Plastid genome

vosiy Guillardia theta %aagﬂuiv\lé’m Cryptophyte Alea WazanNNANITIVENUINLULADY

fueudivsualusiu SOD desiian wansilusiuviatienaneitesiunisasnalusiusa

DU ualdifeadesiuauiunisaselusau SOD

a ™ = a a v o aA & o 2
MA1919N 12 ﬂ']iL‘UiEJ‘ULV]El‘U‘UilI']m%@ﬂiﬂi@]uiclﬂﬁﬂ']ﬂigsmEJ@’W]LﬂULﬂﬂ?ﬂLULﬂ@umﬂiqﬂﬂJ 153}

WBUSUINAL M85 Label-free LC-MS/MS

No | Accession Protein January | December

1 gi|674867298 | BnaCnng52220D [Brassica napus] 0.02 ND

2 gi|18202414 | Zingipain-1 or Cysteine proteinase GP-| 0.14 0.14

3 gi|355501173 | Receptor-like kinase plant [Medicago 0.04 0.02
truncatulal

4 gi|674965264 | BnaA07g15470D [Brassica napus] 0.01 n/a

5 gi|508786811 | Plant U-box 13 isoform 2 [Theobroma 0.01 0.04
cacao]

6 gi|674956003 | BnaA07¢06240D [Brassica napus] 0.02 ND

7 gi|674956036 | BnaA07g06570D [Brassica napus] 0.07 ND

8 gi|d49326850 | hypothetical chloroplast RF19 [Alpinia ND 0.02
zerumbet]

9 gi|674930939 | BnaA02¢22990D [Brassica napus] ND 0.05

* ND (Not Detectable) viungds iausansranulanieisi
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NNANITIFY WUINIsdaarUsuamestusiuiinisdsuntastulunmasifiaun
Wutienseaemdadiasnszen st 3aduiuraulalunisnwianuaiuisalunisanu
ayyadasglulushufiadnanminssaemdesawaziniinssmemniuieluaiiuansdi s

YA v £ o

fu AsudRdedadhnssvewdesiinuiieianue 12 Weu waznszyiemfiufeiomn 9

PauNIMARUANAINTAlUNTANUBYLABATY METT ABTS assay Han15idenlauandly

98 4.6

4.5 N15A599AT12IUSAY Superoxide Dismutase fA28wmaila Native-PAGE wag SOD

Activity Staining

NWNANITATIVIATIER Superoxide Dismutase sginatla Native-PAGE Way SOD
Activity Staining Wunisthansafalusiufidamnududu 10 ug nnssanemdemaznszae
iR lunnion wusnlusiudenszualuih femaia Native-PAGE aniuthusiy
wafildludandieds SOD Activity Staining iilens198udulusiu Superoxide Dismutase

NSNS elalWing 25 Sndlunile

4.5.1 13522 ATLALUSAY Superoxide Dismutase lunseuewidasiiiiuLien

N9UA 12 1Hau Aemalla Native-PAGE taz SOD Activity Staining

PNNANTIATIVNATIERLUSAU Superoxide Dismutase (SOD) 1835 Native-PAGE
.. .. i v a A & = & U & o= &

Lag SOD Activity Staining Wuanninnszyiewmdesimiiuiiedluhounuaiius defeou
Suaw dlUsAu Superoxide Dismutase A1ugUlRanLanssuans Aenulusiu SOD luans
analusaunanaznaumelonlaudoudailninnutudy 40-80% intu wagwuinlusau
SOD flvwnnraluanalszuna 31 Alamadu Jadadu isoenzyme alin Cu-Zn/SOD wag
aglslanunsansranulusiu SOD Tunseanewndesiiiiuiiedlugdiufauunsiag a1ua g
wansrua1s antuiuaulusaunlaludmsigimusanalusiu SOD aelusunsy Imagel

NANISILASIZINUSUN SOD Tumidnnseunewians wandluive 4.5.2
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—» Cu-Zn/SOD

27 39 HaN1TRSIVIATIERLUAU Superoxide Dismutase AaewmAla Native-PAGE uag
SOD Activity Staining luininnszanamdssiiunealugie weuunsiau weunuamius

(418) LHAUIUIAY LAZLADULLYIBY (177)

—» Cu-Zn/SOD
24

17
12

AT 40 NaNITATIINATIZALUTAU Superoxide Dismutase fenAlla Native-PAGE Lag
SOD Activity Staining luininnszanamdasiiiunealuginsounguaiau weullguiey

(@18) WounsnIAN waziaudwa (137)
kDa
&
102
76
52

38

= —» Cu-Zn/SOD

24

17
12

AMd 41 Kan13n5I9TAT1AlUSHY Superoxide Dismutase fewAdla Native-PAGE way
SOD Activity Staining luminszmnemdesiiiuifulutifoutusey Weunaay (@)
WauNgFANIEY LaznausuIIRAY (371)

Superoxide Dismutase 38 SOD dniduansiueyyadasziitietestunisinanie
flanseyyadasziunifvanna wazifledesfunisvitarsveusad Insuvady isoenzyme
wa1eella 1Y Cu/Zn - SOD azdesiuwadlulelnswaady waz Mn - SOD avdosiululng

AOIASE (Mitochondria) Mnnsgniiatevesanseuyadase [Wudu (131) uazdanuin SOD



89

AetaafuruIunIsrzannI1uLl (anti-aging treatment) Liiesannifioszdu SOD anas
sefuansoyyadaszazgeiuluauiifionguiniu (79) uenanidainisth SOD wUszendld
Tumamsunng wu Wuasinaisigredumssnauanmsuindureniiade (Tissue
injury) 1y 1saledesniau Tsaanlddniau 1Wudu wazdsedesiunatnufsswesesnm
unEdléde (22) soD Fafueuleliddnluadiddn dudu lushedanssmemasniou
UnTIAY Fem529ldnu SOD fewalla Native-PAGE uaz SOD Activity Staining lallgmuneda

141l SOD Tudeens umaiivsunaiinnninaula (sensitivity) vo3siaznsiainle

4.5.2 M33nUSualUsiu Superoxide Dismutase lundnseanewidagiiiiu

g2 ludIRNLANAINUNUA 12 LHDU

A15197 13 USunadlusiu Superoxide Dismutase luninnszvawmassiiiuinellugaaian

NLANANAUNUA 12 LRDY

Month Superoxide Dismutase (%)
January Non-detectable
February 78.71
March 46.93
April 38.33
May 67.79
June 69.09
July 31.15
August 36.91
September 60.18
October 66.87
November 78.68
December 100.00

PNATNHANTIAUTUNA Superoxide Dismutase Tuminnsganemdssfitiuinealy

' q:' i Y] ' v = A< A 2 ) A 1a a
YIWNIATMNLLANAINAU WUIN LM\‘ﬂﬂﬁgsﬁflﬁJL‘Wﬁa\‘ﬁ/]LﬂULﬂEJUSLULWQUﬁU']’]ﬂlI NU?@JW@UIU?WU SOD
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<

Widn FeAndu 100% wazminszremdesfitiunedludounsngiau dusualushiu

]
9

WV e

OD filgn ALy 31.15%

4.5.3 A13M529ALRUSAY Superoxide Dismutase lunssanganiiiuiien

N9uA 9 Lo Arewalla Native-PAGE waz SOD Activity Staining

NNANTITATIDINATIENLUTAY Superoxide Dismutase (SOD) A1833 Native-PAGE
waz SOD Activity Staining wu1 ldwuwaulusiu SoD luansadalusiufinnaznaudie

wonlunflendainfianududu 0-60% lunneuiiuineaniinszyies Awandlunini 8

| kDa
225
150
102

76

52

38
31

24
24
17
17, 12

12

*MUNULAVAIUUULAE U8 fregraiulufouisneiu wu 1 vaneds Weuunsiay Wudu

AW 42 nan13n5I9TAT1EAlUSHY Superoxide Dismutase fiewAdla Native-PAGE way
SOD Activity Staining lusninszanasiinnaznausiswenludoudamafinnududy o-
40% TAuAgeNe 9 e $7 1 (§e) waz 39 2 (1)

Han19M5298UdUlUTAU Superoxide Dismutase (SOD) #2875 Native-PAGE wag
SOD Activity Staining luansafalusiuainmiinssmesiinnazneuseweuludeudainni
aadudu 40-80% (a1l 9) aznuwaulusiiu SOD luansafalusAuainminnszesi
Auidealutnariuendsiulunngiiieu dswuin i SOD 1nndn 1 vila ilesaniiuay
Tsiuilaldfid 3 woufiwenanndu udu Isoenzyme voslusiu SOD Tnaainnisdnuil
WuINUeY Uzilday, B. tazgamdy Tul 2012 wuan dn1s@nen isoenzyme w99 TUshu SOD Tu
ansatalusfiuvesiin 2 4ia 16ud Cleome gynandra wag Cleome spinose 3adfausnes
Riboflavin-NBT solution wax#1n15%1 isoenzyme #ae38n13duds Cu/Zn-SOD way Fe-
soD Tnenisiiulnwnadenlognludadly 1eiin15n15wa isoenzyme ¥iia Mn-SOD
wannidaiinsfion wuu POX way NOX wilew isoenzyme afinsines Tngwuin isoenzyme
¥fln Mn-SOD Usngiiuuaulusiuuugn uay waudidnasn @e isoenzyme ila Fe-SOD

waz uaulusiulaugavingde isoenzyme ¥ila Cu/Zn-SOD (20)
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C.gynandra C.spinosa
5C 58 10C 10S  Std

5C 55 10C  10S

— < MnSOD 1
’ ' " FeSOD 1

MnSOD 2

FeSOD 2

FeSOD 3

Cu/ZnSOD 1

Cu/ZnSOD 2

< Cu/ZnSOD {
Cu/ZnSOD ¢

Cu/ZnSOD 4

Cu/ZnSOD 6

n A 43 miiz‘q‘uﬁm lsoenzyme 989 Superoxide Dismutase Tuiy Cleome gynandra

Wag Cleome spinose (20)

kDa
25
150
102
]
52
38
)|
il
17
12

*MUNBLAUAILUUDE YD fhagralAulufaunanaiu wy 1 nunede Weuunsay Wudu

Mn/SOD
—p Fe/SOD2

i: Fe/SOD3
Cu-Zn/SOD

A 44 nan1IRIIIIATIeRlUSAY Superoxide Dismutase fnewAiia Native-PAGE uay
SOD Activity Staining luminszmesmiinnaznausiewenlundeudamafinnnududu do-
80% T FUREIIML 9 ey 917 1 (e) uag 7 2 (¥37)

mnduiuaulusauilaluiasieimusinalusiu SoD #elusunsy Image) wa

A5ATIEIMIUSUN SOD Tumdnnssanes wandluiids 4.5.4
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4.5.4 A153aUSualusiu Superoxide Dismutase luwndnseaesmauiiealu

YWIAMNLANANUNIAUA 9 LRBU

A15197 14 USunadlusiu Superoxide Dismutase luminnszaasmmiuinealugianaid

WANFNNAUVIAUA 9 LU

Month Superoxide Dismutase (%)
January 100.00

February 94.08
March 94.09
April 94.09
May 94.09
June 94.09
July 94.09
August 93.52
December 89.36

PMNATNHANTIAUIUIA Superoxide Dismutase TURIINTEVIUAT WUIWRT
nsgyemfiuneTlufouunsan JUsualusiu SOD gafian Andu 100% waglnd

e iuieTluseusunny Iusunalusiu SOD fvgn Andu 89.36%

4.6 nMagauAMaANURluNIiuaYYadasTYasansaialuTAvINmiInTEvIsRRIAE

WIINsZY8A1R875 ABTS assay

MNNsageUgVslunmIiueyyadassvesansaialusiunnminszmmdeuay
MEINsEEEen §aes ABTS assay lagvinisiiuminnssanamaewionun 12 ey fous
Aouwgquniau 89 LRousulnay 2557 uaziieunniiau B9 lHeuwwIgY 2558 unas
wngUgnifen ludinewios fanfnuasdgy dmfuminsseod aginmafuionn 9
Fou fusieungunay e ieudunay wasiousunau 2557 uaieunsiay S oy
B 2558 fuvaaumzUgnifier Tusuneide daviamesysal anduduninagae

= 1 ° o a Y  aa ~ o N Y v
Wm@flLLagL‘VTfnﬂﬁg‘sﬁ'}U@qﬁiqaﬂﬁﬂ;ﬂimu @’JEJ’JﬁﬂWﬁGm@%ﬂE)ULL@MIMLuEJlIGUaLWGWlF"I'J'nJLGZJQJSUu 0-
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80% ANUUYIINITNAADUAIINAINNTOVRIGVDIUNTIA 1WaULADATEAIETT ABTS assay Lile

Anwnavestiaaniufiegsiunnaniuiegnslunisiueyyadasedieds ABTS assay

nsnAaeugnsluNsiueULAdaTEYatasainlUsAUIINIMIIN STV ILWE DALY
N32Y186A1 121875 ABTS assay laudinmA1 Radical scavenging activity (%) 31AUUUIAY %
Radical scavenging activity Nlalumuinmaadutuvesansiueyyadase (ug/ml) lny
ldieuiisuivansinueuyadasvanasgiunsaneanasin ieiiludmamusunes
anseueyNadaTy 150 Antioxidant activity lne@aduanlulasnsunsaueanasdnreusuia
TUsAusanvesarsanalusauainnszsemaos Jeiuuaeidu pg VCEAC (Vitamin C
equivalent antioxidant capacity) /mg protein MANANITNAFOU WUIANTANALUTAUIN
nszgewdesiuneludsuiueiey fgnslunisduesndindueuya ABTS launiign 1
ALYINAU 100.87 + 6.13 ug VCEAC/mg protein (A15199 6) LH9I910F1981914310 58318
A A A Y [ | =i A A ' 2 A
widesiivlufouiueisy asluginiaINnseyeniedin1saeaus 1911788 19LANTN
- Y a 4 | A ) oA 1%
Wenludwmiauasugy assudgnnssyewmiesdudiuseuiunnuvesuiasl Lazfodse
ag ey 6 Wau Aaeuiueiouy IunuieInsyemdedld Welmuiinssyemaded
nsasiuladun falulusseziian 6 Wweufisensiiuiie iinssviemaesdeiinig
. I Z o= oy w A A A =
AvauanseIms wag Phytochemicals aghawdiuil Foinlvimiinsesewmiesnnuiesluiou

1 =

fugnou slgrslunisiusendindueyya ABTS ldinnilan Wwweafunszvies awnsas
pandiatuoyya ABTS léuiniign Tuidousuinay FeilAnuvindy 938.20 + 44.88 g
VCEAC/mg protein (13141 7) wilesnluduneiwde Faminmeysysel f\]%Léll‘UQﬂﬂizslﬂEJﬁ’]
Tuthadouiiuiau-wguniruvemnd uasisuiuiRslufeusuney fufulutieszesinand
soMIfiuAeY mhnszeemasdinisazanansemisuas Phytochemicals ognadiud Jasi

Thninszveinduineludousunay Sgvslunmssuesndwdusyya ABTS launiign

nanIedeuTildaenadatunanisAineaes Privanka S., et al., (2013). inpdeu
ANAIN15AlUNTAUOULABATEA187T DPPH assay Wag ABTS assay U84a13d1A31N
wlgfie (Ginkgo biloba) WUINUTNIUUDIE1TNIN Phytochemicals LLazaflsﬁmawaaaiz
(Antioxidant) uidgfeastuagssazmaaiapiulnvesiio (132) Ssdswasientsnisazanas
FINAD

ansafnlusivanmhnssvewdesiiudelufouunsay ansadueendndu
ouya ABTS Iéfteuiian lnefid1vinfu 8.85 + 0.50 ug VCEAC/mg protein waglilotinanis

NAADUAIINANNINVDINTNUDBNTINTUB YA ABTS vasasainnssuemdoiiiuie ity
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Wouunsiay Feliatesnian undudilSeuiisuiudoudus wul navesruEmsaty
n1sfusendndueyya ABTS Tuarsadanseyrawmdesiitiuneilufounuaiug heu
JUAY PBULWIEU LABUNAEAIAL HBUTUIEY WaUNINYIAY LABUFMNAYL Waufueey
LABUARAIAY LABUNGATNIEUY kaEINOWEUIIAN JANINATIABUNNTIAN kardALANGTaTY

Y [y

9819t AYNINEDR NIZAUANTBNU 95 % (p <0.05) FILAAINAFINITNT 15

o

M13199 15 Anuansalun1siueendiaduretouyadaszvaansanalusiuainnsz e

IR899 NIMUA 12 1ADU A2875 ABTS assay

Month ABTS (Antioxidant activity)
(ug VCEAC/mg protein)
January 8.85 = 0.50

February 23.15 + 0.61*
March 3497 £ 0.74*
April 15.59 + 0.49*
May 22.04 + 0.62*
June 39.46 £ 0.51*
July 21.88 + 0.60*
August 71.47 + 4.04%
September 100.87 + 6.13*
October 73.39 + 3.40*
November 37.08 + 1.52*
December 36.30 £ 1.09*

* Yauiaguslunsiueuyadaseninsenniells ABTS assay luusiasinouiunnseiuisiou

Y

1NT1ANDENHTIAAYNTEAUAIUTOIY 95% (p < 0.05)
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M19197 16 ANUELTIlUNISAUERNTATUYDIDUYadETEYRIANTANALUTAUIINMI

NI¥Y18A1 NIUA 9 LADU FI83D ABTS assay

Month ABTS (Antioxidant activity)
(ug VCEAC/mg protein)
January 99.34 £ 5.13*
February 136.66 + 8.35%
March 188.78 + 12.91*
April 71.76 + 4.00
May 91.62 + 5.00%
June 74.56 + 6.31
July 90.89 + 4.82*
August 384.23 + 21.74*
December 938.20 + 44.88*

a aa 6

*Jetagnslunisiueuadaseninserinigds ABTS assay luudaziouiiunndaiuiiiou

Y

1NT1ANDENHTEAYNTTAUAUTONY 95% (p < 0.05)

arsafalusiuainnszmeminuinelufewuweu ausadusendindusyya

ABTS lateefign laadaniafiu 71.76 + 4.00 pg VCEAC/mg protein kaztiladinanis
VARDUAINAINITOVBINTAUBENT UYL ABTS vasansaianssyiamiiuiiedly
Wouwweu sllaniosiign unludilseuiivuiuifoudus wull navesamaInIsaty
£% a ) v o a & ‘:l' I~ A v 6
nsenueandndusyya ABTS luansadnnszugmiiuiieiluifouunsiay weunun1ius
WRUIUIAY HOUNEAIAY WBUTQUIEY WaUNINYIAN NoUFMIAY kavhausuay &

]
a1 a o w a

AN ieuEeY wasdefiwananaty egelituddamneadn isssuanudeu 95 %
(p <0.05) wifi1azdslaifinmsfnwsquilunisiueyyadaszredlusiuanfiviiiuiiealu
nanfiuanenety ussinisfinuves Maria G.M., et al., (2010). AildvhnsAinwwanisoengns
Tumsiuoyyadaseamggmavesansatnainivesdsislussma Wemna wud Tugg

Tuldnd (Spring) agdlanswaniiueadn (total phenols, flavones, flavonols, flavanones and
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dihydroflavonols) Mignasaanuluansainainiivedssils (hydro-alcoholic extracts) gnin

Tugsggruninagliriuanssfiulugananiiufeunnaaiuie (133)
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unil 5
#3UNan15IY

nnsimeila Label-free LC-MS/MS quantitative proteomics taun 35 Gel.C-
MS/MS wae 35 Label-free LC-MS/MS sndseandldlums@inuaiinuasyTualusiuinun
fnulumhnsznemdesazminszvem lngnsssyriavedusfuanminszemans
A8 GeLC-MS/MS wag Label-free LC-MS/MS wudnuiulusiu 43 wag 32 vila auaidu

YurNN13TeyYslinvedlusAuainimiingee1enn aie GeLC-MS/MS way Label-free LC-

Yaa

MS/MS wulUsAUTIUIUL 34 kag 9 ¥in AUAISU ANNNANITIVELAAILTAYUI NS935
AATIZANBANFANNUY AINARDNANITILATIZUALANAIIAUAIY NITTALAZINUIUVDILUTAUN

MNTIINU

38 GelLC-MS/MS mmmszwﬁmLLasmm‘wuaﬁ’wmuiﬂsﬁuaﬁ’wmuﬁmmdw Label-
free LC-MS/MS #aannisanululusauiiadnainmiinsssemaes wazlusauiiadiagin
wminszesdeisannsnaudewesluiondamn sl e1aiieanann GelC-MS/MS 1@
¥inisuenlusiiueananniudeusae SDS-PAGE wagriudunou In gel digestion NouAY
YnUUneRldunIinseidedneg LC-MS/MS vasiila Label-free LC-MS/MS i Té¥inas
Anseilulnaiildduney In solution digestion 13RS IZEAE LC-MS/MS Tagnse ey
iwﬁﬁgwm%gmwﬂﬁamzw HPLC wigsagnunen vinlvnisuenidlnadnuiuunnluan
derfudullilagbifiuszaniamifisane denasediuiuulndiidiginios Mass

Spectrometer Tutiainiousiu vinlALAn lon suppression Yulutunoau lonization vl

° ¢ al o PR A I3 Py a & 1 v
U lnainsainladssnininaisazidu Isasasiiutunsuniseenuulnanawdng

Y

MS 191 n151852UU Two Dimensional-Liquid Chromatography (2D-LC) wenanil §suriu

Y

U9dwou9 1wy stauazdsunalusiuluiy anuauisalunisuandivesddlng nsieu
vosoulminsudu 1Wudu (111) egrelsiniu 35 GeLC-MS/MS fidenvaiiiofisuiu Label-

free LC-MS/MS @8 @aaldszazinatuiulunisinsisisaniadiagne Wun1sesowniag MS

111191 waziduneufitudeuuinnin wrse GelLC-MS/MS uag Label-free LC-MS/MS il

'
= b4 a

19911n Ao N1sszuslaveslusiulagdeyanlaainnisitasierinlela3as Mass

Y
1 14

Spectrometer 1 fiawvinsauAuuguteya Faduinsuiuiiguteyalusiuluiivds

<9 Y

llanysal lnglamenseomdowmasnssmem wasiyiedtawindun
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NHAN1TsEYviavedusiu nulusiuiiiauls fie Superoxide Dismutase (SOD)

a0

Fedmduansinueyyadasziitiodesiunisiinnnyiianseyyadassiinnifuauna uaziile
Josdunisvianevengad Jelavinnistudunavesnisseyviinlusiiu SOD 91075 GelC-
MS/MS @18n153LAs18RLUTAL SOD Aewalla Native-PAGE wag SOD-Staining Activity
nnsegslusiuiatnaniniinssmsmisazmitngzyos waziileniuium SOD
wudTnaes SOD wWasuudadlumussegnanisiiuifefegaiunndeiy s
USunavedlusiuaiindu q lumiinssunamdeswasminssgadiildds Labelfree LC-
MS/MS Tumsiinsizsisng egrdlsiay wiindideeglivihnsiuieimnaniuiinnezdgn
unaafediu uidilioradusulddnauindusetsiimanduioty Jsdslienaasuli
mafufsuninszsmasiwaziinszaemluszozinala uiaglldissegnaiiiu
Aeasogafisneiu dwwadoviauazyuualusiu Usina SOD smdsgmslunmsduoyya
daszvesamsatnlusAuainmiinszuemdosuazininngsei 19iAesieneds ABTS

assay

£
a vYa v o

Turmiafoadsd §3seihnsinugrilunisiusuyadassrosasatalusiuanmd
nsvrEmdesLarininTEefi T3LAT12e35 ABTS assay watdunis@nuiluaisadia
Tusfusuiinnagneusneusyluideudamn Sslaildvinnisuenliuigns Faienaseylddaau
TUshurialathefifovslunsiueyyadasy viedquinisdanin wu Wsiu Zingipain-1
Fumeilnuidefiuandiidiuin Zingipain-1 finsvanuluiiveiadu dquslunisendolse wu
FouuaiiSe Wes hisa (16) WWudu Suduiithauladmsunisinuseluluewan Tnens
wen TUSAU Zingipain-1 9NMINTE U8 MA0LaZINIINTZIUA Lﬁamaaquﬁuwﬁﬂiwﬁa
Tsm Feorvhmailéluldfmuneldnoly vonani Sweneiliusfiuiinguy Afigrsniedanim

wazdilulasunisAnenddeuineay Juduivuiaulanazyinnis@nelaevinniswenlusauli

I3
a a [

Usand wazvinn1sanesaly

9



S18N15919949

1. Earley KW, Haag JR, Pontes O, Opper K, Juehne T, Song K, et al. Gateway
compatible vectors for plant functional genomics and proteomics. The Plant Journal.
2006;45(4):616-29.

2. Roncada P, Piras C, Soggiu A, Turk R, Urbani A, Bonizzi L. Farm animal milk
proteomics. Journal of proteomics. 2012;75(14):4259-74.

3. Sowell RA, Owen JB, Butterfield DA. Proteomics in animal models of Alzheimer's
and Parkinson's diseases. Ageing research reviews. 2009;8(1):1-17.

4. Ong S-E, Blagoev B, Kratchmarova |, Kristensen DB, Steen H, Pandey A, et al.
Stable isotope labeling by amino acids in cell culture, SILAC, as a simple and accurate
approach to expression proteomics. Molecular & cellular proteomics. 2002;1(5):376-
86.

5. Everley PA, Krijgsveld J, Zetter BR, Gygi SP. Quantitative cancer proteomics:
stable isotope labeling with amino acids in cell culture (SILAC) as a tool for prostate
cancer research. Molecular & Cellular Proteomics. 2004;3(7):729-35.

6. Shi T, Zhou J-Y, Gritsenko MA, Hossain M, Camp DG, Smith RD, et al. IgY14 and
SuperMix immunoaffinity separations coupled with liquid chromatography- mass
spectrometry for human plasma proteomics biomarker discovery. Methods.
2012;56(2):246-53.

7. Delahunty C, Yates lii JR. Protein identification using 2d-lc-ms/ms. Methods.
2005;35(3):248-55.

8. Neilson KA, Ali NA, Muralidharan S, Mirzaei M, Mariani M, Assadourian G, et al.
Less label, more free: approaches in label free quantitative mass spectrometry.
Proteomics. 2011;11(4):535-53.

9. Zhu W, Smith JW, Huang C-M. Mass spectrometry-based label-free quantitative
proteomics. BioMed Research International. 2009;2010.

10. Hagagani AS, Kelly JF, Stanimirovic DB. Quantitative protein profiling by mass

spectrometry using label-free proteomics. Genomics Protocols. 2008:241-56.



100

11. Song M-N, Moon P-G, Lee J-E, Na M, Kang W, Chae YS, et al. Proteomic analysis
of breast cancer tissues to identify biomarker candidates by gel-assisted digestion and
label-free quantification methods using LC-MS/MS. Archives of pharmacal research.
2012;35(10):1839-47.

12. Johansson C, Samskog J, Sundstrém L, Wadensten H, Bjorkesten L, Flensburg J.
Differential expression analysis of Escherichia coli proteins using a novel software for
relative quantitation of LC MS/MS data. Proteomics. 2006;6(16):4475-85.

13. Kiat TS, Pippen R, Yusof R, Ibrahim H, Khalid N, Rahman NA. Inhibitory activity
of cyclohexenyl chalcone derivatives and flavonoids of fingerroot, Boesenbergia
rotunda (L.), towards dengue-2 virus NS3 protease. Bioorganic & Medicinal Chemistry
Letters. 2006;16(12):3337-40.

14. Yenjai C, Prasanphen K, Daodee S, Wongpanich V, Kittakoop P. Bioactive
flavonoids from Kaempferia parviflora. Fitoterapia. 2004;75(1):89-92.

15. Boonmee A, Srisomsap C, Chokchaichamnankit D, Karnchanatat A, Sangvanich
P. A proteomic analysis of Curcuma comosa Roxb. rhizomes. Proteome science.
2011;9(1):1.

16. Karnchanatat A, Tiengburanatam N, Boonmee A, Puthong S, Sangvanich P.
Zingipain, A cysteine protease from Zingiber ottensii Valeton rhizomes with
antiproliferative activities against fungi and human malignant cell lines. Preparative
biochemistry & biotechnology. 2011;41(2):138-53.

17. Pulla Reddy AC, Lokesh BR. Effect of dietary turmeric (curcuma longa) on iron-
induced lipid peroxidation in the rat liver. Food and Chemical Toxicology.
1994;32(3):279-83.

18. Moon-ai W, Niyomploy P, Boonsombat R, Sangvanich P, Karnchanatat A. A
superoxide dismutase purified from the rhizome of Curcuma aeruginosa Roxb. as
inhibitor of nitric oxide production in the macrophage-like RAW 264.7 cell line. Applied
biochemistry and biotechnology. 2012;166(8):2138-55.

19. Boonmee A, Srisomsap C, Karnchanatat A, Sangvanich P. An antioxidant protein

in Curcuma comosa Roxb. Rhizomes. Food chemistry. 2011;124(2):476-80.



101

20. Uzilday B, Turkan I, Sekmen AH, Ozgur R, Karakaya HC. Comparison of ROS
formation and antioxidant enzymes in Cleome gynandra (C4) and Cleome spinosa (C3)
under drought stress. Plant Science. 2012;182:59-70.

21. Lynch RE, Fridovich I. Permeation of the erythrocyte stroma by superoxide
radical. Journal of Biological Chemistry. 1978;253(13):4697-9.

22. Yam J, Frank L, Roberts RJ. Oxygen toxicity: comparison of lung biochemical
responses in neonatal and adult rats. Pediatric Research. 1978;12(2):115-9.

23. Bondarenko PV, Chelius D, Shaler TA. Identification and relative quantitation of
protein mixtures by enzymatic digestion followed by capillary reversed-phase liquid
chromatography-tandem mass spectrometry. Analytical chemistry. 2002;74(18):4741-
9.

24. Gel electrophoresis of protein 2016 [cited 2016 16 May]. Available from:
http://www.gibthai.com/services/technical detail.php?ID=20.

25. Principle of 2 - Dimensional Gel Electrophoresis (2 D-GE). Available from:
http://en.wikibooks.org/wiki/Proteomics/Protein_Separations_Electrophoresis/Two_Di
mensional_Polyacrylamide Gel Electrophoresis(2D-PAGE). .

26. Gel electrophoresis of protein April 24 2016 [cited 2016 16 May]. Available
from: http://www.gibthai.com/services/technical_detail.php?ID=20.

27. Two- dimensional gel electrophoresis. Available from:
http://en.wikipedia.org/wiki/Two-dimensional_gel electrophoresis.

28. Merl J, Ueffing M, Hauck SM, von Toerne C. Direct comparison of MS based
label free and SILAC quantitative proteome profiling strategies in primary retinal Maller
cells. Proteomics. 2012;12(12):1902-11.

29. Rogowska-Wrzesinska A, Le Bihan M-C, Thaysen-Andersen M, Roepstorff P. 2D
gels still have a niche in proteomics. Journal of proteomics. 2013;88:4-13.

30. Addis MF, Tanca A, Pagnozzi D, Crobu S, Fanciulli G, Cossu Rocca P, et al.
Generation of high quality protein extracts from formalin fixed, paraffin embedded
tissues. Proteomics. 2009;9(15):3815-23.

31. Piersma SR, Warmoes MO, de Wit M, de Reus I, Knol JC, Jiménez CR. Whole gel
processing procedure for GelLC- MS/ MS based proteomics. Proteome science.

2013;11(1):1.


http://www.gibthai.com/services/technical_detail.php?ID=20
http://en.wikibooks.org/wiki/Proteomics/Protein_Separations_Electrophoresis/Two_Di
http://www.gibthai.com/services/technical_detail.php?ID=20
http://en.wikipedia.org/wiki/Two-dimensional_gel_electrophoresis

102

32. Fratantoni SA, Piersma SR, Jimenez CR. Comparison of the performance of two
affinity depletion spin filters for quantitative proteomics of CSF: Evaluation of sensitivity
and reproducibility of CSF analysis using GeLC MS/ MS and spectral counting.
PROTEOMICS-Clinical Applications. 2010;4(6-7):613-7.

33. Paulo JA, Lee LS, Wu B, Repas K, Banks PA, Conwell DL, et al. Proteomic analysis
of endoscopically (endoscopic pancreatic function test) collected gastroduodenal fluid
using in-gel tryptic digestion followed by LC-MS/MS. Proteomics-Clinical Applications.
2010;4(8-9):715-25.

34. Paulo JA, Kadiyala V, Lee LS, Banks PA, Conwell DL, Steen H. Proteomic analysis
(GeLC-MS/MS) of ePFT-collected pancreatic fluid in chronic pancreatitis. Journal of
proteome research. 2012;11(3):1897-912.

35. Ke E, Patel BB, Liu T, Haluszka O, Hoffman JP, Ehya H, et al. Proteomic analyses
of pancreatic cyst fluids. Pancreas. 2009;38(2):e33.

36. Paulo JA, Kadiyala V, Banks PA, Steen H, Conwell DL. Mass spectrometry-based
(GeLC-MS/MS) comparative proteomic analysis of endoscopically (ePFT) collected
pancreatic and gastroduodenal fluids. Clinical and translational gastroenterology.
2012;3(5).el4.

37. Becher D, Hempel K, Sievers S, Zuhlke D, Pané-Farré J, Otto A, et al. A proteomic
view of an important human pathogen- towards the quantification of the entire
Staphylococcus aureus proteome. PLoS One. 2009;4(12):e8176.

38. Williams JN, Skipp PJ, Humphries HE, Christodoulides M, O'Connor CD, Heckels
JE. Proteomic analysis of outer membranes and vesicles from wild-type serogroup B
Neisseria meningitidis and a lipopolysaccharide- deficient mutant. Infection and
immunity. 2007;75(3):1364-72.

39. Xie J. Establishment of a two-dimensional electrophoresis map of human
mitochondrial proteins: Humboldt- Universitat zu Berlin, Medizinische Fakultat-
Universitatsklinikum Charité; 2003.

40. High  Performance Liquid Chromatography, HPLC. Available  from:
http: / / www. env. eng. chula. ac. th/ ?g= content/ high- performance- liquid-

chromatography-hplc.


http://www.env.eng.chula.ac.th/?q=content/high-performance-liquid-chromatography-hplc
http://www.env.eng.chula.ac.th/?q=content/high-performance-liquid-chromatography-hplc

103

41, 9133a51yasal 59, LAsun NN IiinaIn1uauge (HPLO). Available from:
http://home.kku.ac.th/chuare/12/HPLC.pdf.

4z, Rohn J. High Performance Liquid Chromatography : Module 4. Available from:
http://\ab-training.com/landing/free-hplc-training-programme-6/.

43. Rohn J. High Performance Liquid Chromatography : Module 4 Apri; 24 2016.
Available from: http://lab-training.com/landing/free-hplc-training-programme-6/.

a4. Yamaguchi K. Cold- spray ionization mass spectrometry: principle and
applications. Journal of mass spectrometry. 2003;38(5):473-90.

45, Cosine  product method for Spectrum Search. Available  from:
http://spectra.psc.riken.jp/menta.cgi/respect/search/spectrum.

46.  ansiug AnenunIRegy. wadaniserainIesiloinsgimanduanans
(Hyphenated Techniques of the Pharmaceutical Analytical

Instruments). M35 nelndvednus. 2549:1-23.

a7, ESI - Electrospray lonization

May, 4, 2016 [cited 2016 1 June]. Available from: http://www.pharmacelsus.de/esi/.
a48. Corrosion C. Quadrupole Mass Spectrometer Working Principle Animation April
25 2016 Available from: https://www.youtube.com/watch?v=gxPb9vFWdgo.

49. Quadrupole Mass Analysis April 24 2016 [cited 2016 16 May]. Available from:
http://www.chm.bris.ac.uk/ms/quadrupole.xhtml.

50. Mass Spectrometry April 24 2016 [cited 2016 16 May ]. Available from:
http://alevelnotes.com/Mass-Spectrometry/124.

51, w3ud.com. nszwe assnanuazyseleviuainssiemand 49 e. Available from:
http://frynn.com/%E0%B8%81%E0%B8%A3%E0%B8%B0%E0%B8%8A%E0%B8%B2%
E0%B8%A2/.

52. Taweechaisupapong S, Singhara S, Lertsatitthanakorn P, Khunkitti W.
Antimicrobial effects of Boesenbergia pandurata and Piper sarmentosum leaf extracts

on planktonic cells and biofilm of oral pathogens. Pak J Pharm Sci. 2010;23(2):224-31.


http://home.kku.ac.th/chuare/12/HPLC.pdf
http://lab-training.com/landing/free-hplc-training-programme-6/
http://lab-training.com/landing/free-hplc-training-programme-6/
http://spectra.psc.riken.jp/menta.cgi/respect/search/spectrum
http://www.pharmacelsus.de/esi/
http://www.youtube.com/watch?v=qxPb9vFWdqo
http://www.chm.bris.ac.uk/ms/quadrupole.xhtml
http://alevelnotes.com/Mass-Spectrometry/124
http://frynn.com/%E0%B8%81%E0%B8%A3%E0%B8%B0%E0%B8%8A%E0%B8%B2%E0%B8%A2/
http://frynn.com/%E0%B8%81%E0%B8%A3%E0%B8%B0%E0%B8%8A%E0%B8%B2%E0%B8%A2/

104

53. Greenerald. N3 ¢ %18 LW a9 9 . Available  from:
http://www.greenerald.com/%E0%B8%81%E0%B8%A3%E0%B8%B0%E0%B8%8A%EQ
%B8%B2%E0%B8%A2/.

54. Ching AYL, Tang SW, Sukari MA, Lian GEC, Rahmani M, Khalid K. Characterization
of flavonoid derivatives from Boesenbergia rotunda (L.). The Malaysian Journal of
Analytical Sciences. 2007;11(1):154-9.

55. Abdelwahab SI, Mohan S, Abdulla MA, Sukari MA, Abdul AB, Taha MME, et al.
The methanolic extract of Boesenbergia rotunda (L.) Mansf. and its major compound
pinostrobin induces anti-ulcerogenic property in vivo: Possible involvement of indirect
antioxidant action. Journal of Ethnopharmacology. 2011;137(2):963-70.

56. Isa NM, Abdul AB, Abdelwahab SI, Abdullah R, Sukari MA, Kamalidehghan B, et
al. Boesenbergin A, a chalcone from Boesenbergia rotunda induces apoptosis via
mitochondrial dysregulation and cytochrome c release in A54 9 cells in vitro:
Involvement of HSP70 and Bcl2/Bax signalling pathways. Journal of Functional Foods.
2013;5(1):87-97.

57. Mahmood A, Mariod AA, Abdelwahab SI, Ismail S, Al-Bayaty F. Potential activity
of ethanolic extract of Boesenbergia rotunda (L.) rhizomes extract in accelerating
wound healing in rats. Journal of Medicinal Plants Research. 2010;4(15):1570-6.

58. Lau K, Zakaria M, Radu S, Razis A, Faizal A, Rukayadi Y. Antibacterial activity of
Boesenbergia rotunda (L.) Mansf. A. extract against Escherichia coli. International Food
Research Journal. 2013;20(6):3319-23.

59. Taechowisan T, Chanaphat S, Ruensamran W, Phutdhawong WS. Antibacterial
activity of new flavonoids from Streptomyces sp. BT01; an endophyte in Boesenbergia
rotunda (L.) Mansf. Journal of Applied Pharmaceutical Science. 2014;4(4):8.

60. Wannissorn B, Jarikasem S, Siriwangchai T, Thubthimthed S. Antibacterial
properties of essential oils from Thai medicinal plants. Fitoterapia. 2005;76(2):233-6.
61. Rukayadi Y, Shim JS, Hwang JK. Screening of Thai medicinal plants for
anticandidal activity. Mycoses. 2008;51(4):308-12.

62. Thavara U, Tawatsin A, Bhakdeenuan P, Wongsinkongman P, Boonruad T,

Bansiddhi J, et al. Repellent activity of essential oils against cockroaches (Dictyoptera:


http://www.greenerald.com/%E0%B8%81%E0%B8%A3%E0%B8%B0%E0%B8%8A%E0%B8%B2%E0%B8%A2/
http://www.greenerald.com/%E0%B8%81%E0%B8%A3%E0%B8%B0%E0%B8%8A%E0%B8%B2%E0%B8%A2/

105

Blattidae, Blattellidae, and Blaberidae) in Thailand. Southeast Asian J Trop Med Public
Health. 2007;38(4):663-73.

63. Tan EC, Karsani SA, Foo GT, Wong SM, Rahman NA, Khalid N, et al. Proteomic
analysis of cell suspension cultures of Boesenbergia rotunda induced by
phenylalanine: identification of proteins involved in flavonoid and phenylpropanoid
biosynthesis pathways. Plant Cell, Tissue and Organ Culture (PCTOQ). 2012;111(2):219-
29.

64. nszU8aN. Available from: http://natres.skc.rmuti.ac.th/WAN/kachai-dum.html.
65. From n A n T ¥ ¥ o1 o8 @ 1 . Available  from:
http://it.doa.go.th/vichakan/news.php?newsid=22.

66. ANTLAFYAIANTUNIINGIGEQUATIVEIL. NTEYIuAI. Available from:
http://www.thaicrudedrug.com/main.php?action=viewpage&pid=160.

67. Tewtrakul S, Subhadhirasakul S, Karalai C, Ponglimanont C, Cheenpracha S. Anti-
inflammatory effects of compounds from Kaempferia parviflora and Boesenbergia
pandurata. Food Chemistry. 2009;115(2):534-8.

68. Sookkongwaree K, Geitmann M, Roengsumran S, Petsom A, Danielson UH.
Inhibition of viral proteases by Zingiberaceae extracts and flavones isolated from
Kaempferia parviflora. Die Pharmazie- An International Journal of Pharmaceutical
Sciences. 2006;61(8):717-21.

69. Banjerdpongchai R, Suwannachot K, Rattanapanone V, Sripanidkulchai B.
Ethanolic rhizome extract from Kaempferia parviflora Wall. ex. Baker induces apoptosis
in HL-60 cells. Asian Pac J Cancer Prev. 2008;9(4):595-600.

70. Vichitphan S, Vichitphan K Sirikhansaeng P. Flavonoid content and antioxidant
activity of KRACHAI-DUM (Kaempferia parviflora) wine. KMITL Science and Technology
Journal. 2007;7:97-105.

71. Nuengchamnong N, Ingkaninan K. On-line HPLC-MS-DPPH assay for the analysis
of phenolic antioxidant compounds in fruit wine: Antidesma thwaitesianum Muell.
Food Chemistry. 2010;118(1):147-52.

12. Julie S, Jurenka M. Anti- inflammatory properties of curcumin, a major

constituent. Alternative medicine review. 2009;14(2).


http://natres.skc.rmuti.ac.th/WAN/kachai-dum.html
http://it.doa.go.th/vichakan/news.php?newsid=22
http://www.thaicrudedrug.com/main.php?action=viewpage&pid=160

106

73. Sangvanich P, Kaeothip S, Srisomsap C, Thiptara P, Petsom A, Boonmee A, et
al. Hemagglutinating activity of Curcuma plants. Fitoterapia. 2007;78(1):29-31.

74. Tiptara P, Petsom A, Roengsumran S, Sangvanich P. Hemagslutinating activity
and corresponding putative sequence identity from Curcuma aromatica rhizome.
Journal of the Science of Food and Agriculture. 2008;88(6):1025-34.

75. Kheeree N, Sangvanich P, Puthong S, Karnchanatat A. Antifungal and
antiproliferative activities of lectin from the rhizomes of Curcuma amarissima Roscoe.
Applied biochemistry and biotechnology. 2010;162(3):912-25.

76. Petnual P, Sangvanich P, Karnchanatat A. A lectin from the rhizomes of turmeric
(Curcuma longa L.) and its antifungal, antibacterial, and Q- glucosidase inhibitory
activities. Food Science and Biotechnology. 2010;19(4):907-16.

77. Smitha S, Dhananjaya B, Dinesha R, Srinivas L. Purification and characterization
of a 34 kDa antioxidant protein (B-turmerin) from turmeric (Curcuma longa) waste grits.
Biochimie. 2009;91(9):1156-62.

78. Ramadas D, Srinivas L. Antioxidant effects of 28 kDa antioxidant protein from
turmeric (Curcuma longa L). Asian Journal of Pharmaceutical and Clinical Research.
2011;4(3):119-23.

79. Masaki H. Role of antioxidants in the skin: Anti- aging effects. Journal of
Dermatological Science. 2010;58(2):85-90.

80. Fukai T, Ushio-Fukai M. Superoxide dismutases: role in redox signaling, vascular
function, and diseases. Antioxidants & redox signaling. 2011;15(6):1583-606.

81. Kopkan L, Castillo A, Navar LG, Majid DS. Enhanced superoxide generation
modulates renal function in ANG ll-induced hypertensive rats. American Journal of
Physiology-Renal Physiology. 2006;290(1):F80-F6.

82. Makino A, Skelton MM, Zou A-P, Roman RJ, Cowley AW. Increased renal
medullary oxidative stress produces hypertension. Hypertension. 2002;39(2):667-72.
83. Fukai T, Siegfried MR, Ushio-Fukai M, Griendling KK, Harrison DG. Modulation of
extracellular superoxide dismutase expression by angiotensin Il and hypertension.

Circulation Research. 1999;85(1):23-8.



107

84. Darley-usmar VM, Hogg N, O'leary VJ, Wilson MT, Moncada S. The simultaneous
generation of superoxide and nitric oxide can initiate lipid peroxidation in human low
density lipoprotein. Free radical research communications. 1992;17(1):9-20.

85. Stocker R, Keaney JF. Role of oxidative modifications in atherosclerosis.
Physiological reviews. 2004;84(4):1381-478.

86. Nelson SK, Bose SK, McCord JM. The toxicity of high-dose superoxide dismutase
suggests that superoxide can both initiate and terminate lipid peroxidation in the
reperfused heart. Free Radical Biology and Medicine. 1994;16(2):195-200.

87. Nowakowski AB, Wobig WJ, Petering DH. Native SDS-PAGE: high resolution
electrophoretic separation of proteins with retention of native properties including
bound metal ions. Metallomics. 2014;6(5):1068-78.

88. Bertrand RL, Eze MO. Modifying Polyacrylamide Background Color for the
Nitroblue Tetrazolium- Based Superoxide Dismutase Staining Assay. Advances in
Enzyme Research. 2014;2014.

89. Beauchamp C, Fridovich I. Superoxide dismutase: improved assays and an assay
applicable to acrylamide gels. Analytical biochemistry. 1971;44(1):276-87.

90. Donnelly J, McLellan K, Walker J, Robinson D. Superoxide dismutases in foods.
A review. Food chemistry. 1989;33(4):243-70.

91. Terada LS, Leff JA, Guidot DN, Shibao GA, Repine JE. Metals inhibit riboflavin-
catalyzed generation of superoxide anion in vitro. Inflammation. 1990;14(2):217-21.
92. Enzyme Manual: Superoxide Dismutase 2016 [cited 2016 16 May ]. Available
from: http://www.worthington-biochem.com:8080/enzyme-manual/SODBE/.

93. Dudonne S, Vitrac X, Coutiere P, Woillez M, Merillon JM. Comparative study of
antioxidant properties and total phenolic content of 30 plant extracts of industrial
interest using DPPH, ABTS, FRAP, SOD, and ORAC assays. Journal of agricultural and
food chemistry. 2009;57(5):1768-74.

94. Lu M, Yuan B, Zeng M, Chen J. Antioxidant capacity and major phenolic
compounds of spices commonly consumed in China. Food Research International.

2011,44(2):530-6.


http://www.worthington-biochem.com:8080/enzyme-manual/SODBE/

108

95. Cai Y-Z, Mei S, Jie X, Luo Q, Corke H. Structure-radical scavenging activity
relationships of phenolic compounds from traditional Chinese medicinal plants. Life
Sciences. 2006;78(25):2872-88.

96. Wojdyto A, Oszmianski J, Czemerys R. Antioxidant activity and phenolic
compounds in 32 selected herbs. Food Chemistry. 2007;105(3):940-9.

97. Kim DSHL, Park S-Y, Kim J-Y. Curcuminoids from Curcuma longa L.
( Zingiberaceae) that protect PC1 2 rat pheochromocytoma and normal human
umbilical vein endothelial cells from BA( 1-42) insult. Neuroscience Letters.
2001;303(1):57-61.

98. Chun K-S, Park K-K, Lee J, Kang M, Surh Y-J. Inhibition of mouse skin tumor
promotion by anti- inflammatory diarylheptanoids derived from Alpinia oxyphylla
Miquel (Zingiberaceae). Oncology Research Featuring Preclinical and Clinical Cancer
Therapeutics. 2002;13(1):37-45.

99. Phansawan B. Free radicals, Antioxidants and Antioxidant Activity Determination
NsETINeImansuazinalulag. 2556.

100. Oliveira Sd, Souza GAd, Eckert CR, Silva TA, Sobral ES, Favero OA, et al.
Evaluation of antiradical assays used in determining the antioxidant capacity of pure
compounds and plant extracts. Quimica Nova. 2014;37(3):497-503.

101.  Re R, Pellegrini N, Proteggente A, Pannala A, Yang M, Rice-Evans C. Antioxidant
activity applying an improved ABTS radical cation decolorization assay. Free Radical
Biology and Medicine. 1999;26(9-10):1231-7.

102.  Javanmardi J, Stushnoff C, Locke E, Vivanco JM. Antioxidant activity and total
phenolic content of Iranian Ocimum accessions. Food Chemistry. 2003;83(4):547-50.
103, Yogaf winTaun au, fA1sed, iasuseln A N5’ uazaudiniediead

Y9IANTAUBYYAANAINTIMAN. T1801UTTY, UnInedy

o

walulagsvuenadyys, Unusiil. 2552:92.
i

104. L v f Salting  out- Salting in. Available  from:
http://\injah.exteen.com/20080905/salting-out-salting-in.
105.  Kruger NJ. The Bradford method for protein quantitation. Basic protein and

peptide protocols. 1994:9-15.


http://linjah.exteen.com/20080905/salting-out-salting-in

109

106.  Bradford assay. 2013, July 14 [cited 2016 16 May]. Available from:
http://www.qgcbio.com/pierce/23236.htm.

107.  Godfrey T WS, In: Godfrey T WSene. Introduction to industrial enzymology.
Industrial enzymology,.Macmillan Press, London, pp 1-8.

108.  Douglas ES, Penny LS. The Plastid Genome of the Cryptophyte Alga, Guillardia
theta: Complete Sequence and Conserved Synteny Groups Confirm Its Common
Ancestry with Red Algae. Journal of Molecular Evolution. 1999;48(2):236-44.

109.  Dzieciatkowska M, Hill R, Hansen KC. GeLC-MS/MS analysis of complex protein
mixtures. Shotgun Proteomics: Methods and Protocols. 2014:53-66.

110.  Higgs RE, Knierman MD, Gelfanova V, Butler JP, Hale JE. Label-free LC-MS
method for the identification of biomarkers. Clinical Proteomics: Methods and
Protocols. 2008:209-30.

111.  Protein Digestion 2016 [cited 2016 16 May ]. Available from:
http://www.creative-proteomics.com/services/digestion-in-gel-or-in-solution.htm.

112.  Protein Digestion 2016 [cited 2016 16 May ]. Available from:
http://www.creative-proteomics.com/services/digestion-in-gel-or-in-solution.htm.

113. BnaA05¢06360D [Brassica napus] 2016 [cited 2016 16 May]. Available from:
http://www.uniprot.org/uniprot/A0A078CDD5.

114.  BnaA03¢32320D protein 2016 [cited 2016 16 May]. Available from:
http://www.uniprot.org/uniprot/AOA078CAJ5.

115, BnaC08¢28270D protein 2016 [cited 2016 16 May]. Available from:
http://www.uniprot.org/uniprot/AOA078C577.

116. BnaC05¢27440D protein 2016 [cited 2016 16 May]. Available from:
http://www.uniprot.org/uniprot/AOA078C916.

117. Plant U-box 13 isoform 2 2016 [cited 2016 16 May ]. Available from:
http://www.uniprot.org/uniprot/AOA06 1GXZ2.

118.  Piersma SR, Fiedler U, Span S, Lingnau A, Pham TV, Hoffmann S, et al. Workflow
comparison for label-free, quantitative secretome proteomics for cancer biomarker
discovery: method evaluation, differential analysis, and verification in serum. Journal

of proteome research. 2010;9(4):1913-22.


http://www.qcbio.com/pierce/23236.htm
http://www.creative-proteomics.com/services/digestion-in-gel-or-in-solution.htm
http://www.creative-proteomics.com/services/digestion-in-gel-or-in-solution.htm
http://www.uniprot.org/uniprot/A0A078CDD5
http://www.uniprot.org/uniprot/A0A078CAJ5
http://www.uniprot.org/uniprot/A0A078C577
http://www.uniprot.org/uniprot/A0A078C916
http://www.uniprot.org/uniprot/A0A061GXZ2

110

119.  Hubner NC, Ren S, Mann M. Peptide separation with immobilized pl strips is an
attractive alternative to in-gel protein digestion for proteome analysis. Proteomics.
2008;8(23-24):4862-72.

120.  Tan E, Karsani S, Foo G, Wong S, Rahman NA, Khalid N, et al. Proteomic analysis
of cell suspension cultures of induced by phenylalanine: identification of proteins
involved in flavonoid and phenylpropanoid biosynthesis pathways. Plant Cell, Tissue
and Organ Culture. 2012;2(111):219-29.

121.  Li R, Volenec J, Joern B, Cunningham S. Seasonal changes in nonstructural
carbohydrates, protein, and macronutrients in roots of alfalfa, red clover, sweetclover,
and birdsfoot trefoil. Crop Science. 1996;36(3):617-23.

122.  Pang KS, Terrell JA, Nelson SD, Feuer KF, Clements M-J, Endrenyi L. An enzyme-
distributed system for lidocaine metabolism in the perfused rat liver preparation.
Journal of pharmacokinetics and biopharmaceutics. 1986;14(2):107-30.

123.  Johnson HS, Hatch M. Properties and regulation of leaf nicotinamide—adenine
dinucleotide phosphate-malate dehydrogenase and ‘malic’enzyme in plants with the
Cd-dicarboxylic acid pathway of photosynthesis. Biochemical Journal. 1970;119(2):273-
80.

124.  Brown RJ, Ernstrom C, Johnson ME. Milk- clotting enzymes and cheese
chemistry. Fundamentals of dairy chemistry: Springer; 1988. p. 609-54.

125. Thompson DM. Repeated acquisition as a behavioral base line for studying drug
effects. Journal of Pharmacology and Experimental Therapeutics. 1973;184(2):506-14.
126. BnaC08¢28270D 2016 [cited 2016 16 May]. Available from:
http://www.uniprot.org/uniprot/AOA078C577.

127. BnaC05¢27440D 2016 [cited 2016 16 May ]. Available from:
http://www.uniprot.org/uniprot/AOA078C916.

128. BnaA10¢19010D 2016 [cited 2016 16 May ]. Available from:
http://www.uniprot.org/uniprot/AOA078BYW9.

129. BnaUnng00340D 2016 [cited 2016 16 May 1. Available from:
http://www.uniprot.org/uniprot/AOA078GR61.

130. BnaA03¢46550D 2016 [cited 2016 16 May ]. Available from:
http://www.uniprot.org/uniprot/AOA078FCCA.


http://www.uniprot.org/uniprot/A0A078C577
http://www.uniprot.org/uniprot/A0A078C916
http://www.uniprot.org/uniprot/A0A078BYW9
http://www.uniprot.org/uniprot/A0A078GR61
http://www.uniprot.org/uniprot/A0A078FCC4

111

131.  Kang S-G, Choi J-E, An H, Park Y-M, Lee H-J, Han C, et al. Manganese superoxide
dismutase gene Ala-9Val polymorphism might be related to the severity of abnormal
involuntary movements in Korean schizophrenic patients. Progress in Neuro-
Psychopharmacology and Biological Psychiatry. 2008;32(8):1844-7.

132.  Sati P, Pandey A, Rawat S, Rani A. Phytochemicals and antioxidants in leaf
extracts of Ginkgo biloba with reference to location, seasonal variation and solvent
system. Journal of Pharmacy Research. 2013;7(9):804-9.

133, Miguel MG, Nunes S, Dandlen SA, Cavaco AM, Antunes MD. Phenols and
antioxidant activity of hydro-alcoholic extracts of propolis from Algarve, South of

Portugal. Food and Chemical Toxicology. 2010;48(12):3418-23.



AMARNUIN



113

AANUIN N %’agamnmi‘mam

1. Nan159AYSUIAUIUSAUTINNINUATUEISENALUSAUINENIIN TSV LN A BILATENEN

o Y aa ' & A a ' o
N3Y18N1 A5 Bradford assay 1‘13?1'3\‘]L’Ja’]LﬂULﬂfJ'J‘VILWIﬂGI'Nﬂu

1.1 #anN159AUSHIUIUSAUTIUNIAUA TUaITENATUSAUINNAIINT LV 8RB A2

75 Bradford assay

A15199 17 USualusausiy Tuansanaldsauainminnseuewmaoainuiien lugiaia

LANFNAU 12 Lhou

Month Total Protein Total protein
0-40% (mg/ml) 40-80% (mg/ml)

January 21.53 + 1.32*% 0.41 +0.03
February 15.21 + 1.56* 1.66 + 0.02**
March 13.42 + 0.27* 2.61 £ 0.16%
April 29.04 + 1.24% 1.65 + 0.16**
May 12.94 + 1.09* 4.42 + 0.29*
June 11.37 + 0.25* 4.24 + 0.51*
July 18.41 + 2.41* 571 £ 0.30**
August 2.94 + 0.20% 1.84 + 0.44%*
September 0.80 + 0.22 1.54 + 0.19%*
October 293 +0.12% 1.39 + 0.15**
November 7.05 + 0.34% 325+ 1.12%
December 16.01 + 1.70* 1.85 + 0.28*

Y

*erneuSunalusiusy TulnazifouiiunnaninuifouiueisusssiltedAgTeduniny

ety 95% (p < 0.05)



114

Y [y

“*UsriaUsunalusiusiu Tulmazifounuansiuiiouunsaueg19ltsdAgynszduainu

et 95% (p < 0.05)

NAN519 Kan15TauSnalusiusndianazneudewenluioudams faudud
0-40% luansadalusfunnminssevdesiiiuiedlutiwafiuandiatu 12 Wew e
thuamsinTunailusiusa wuhilddfaalufouiueey wesdloiuniduiioudou
Futieudug nuin Usinalusfusaulunssvromdesdiiuiierluifounnsian ieu

NUATUS LABUIUIAN LADWIWIEU WOUNGUAIAY NBUIQUIEY BUNTNYIAY LA

N a

AAY WoUNAIAY LABUNGATNIEY WaztABUSUIIAY dA1u1nnInRouiue ey Lagllen
o | A v o aa A Y 4 o = =
WANANNAUBEHTYE AN NEDR NITEAUAINUTDRLU 95 % (p <0.05) kazUTuralusAusiu

=i A4 1 A&k A

Tunszremdssaziimasnan AeTI9MAULNEIULABULLBIEW FILAWINAYU 29.04 + 1.24

Y 9

meg/ml

a a ] a a a v ~
1191579 NNTUSEULTNEUNAN15IAUSUIMUSAUSIUNIANAENBUA I8N UL gL
Fane NAuLTuTy 40-80% luansanalusfuainnsesiemassnifutiealugieiai

WANANIAY 12 WU WaNan1sInUsualusAusy TuasanalusAuaInnssuewang o9

'
1o

Amvigaludsuunsian uduslSeuiisuiusioudus) wui Usnadusiiusidlunszue

& A& o = Y ~ & = & a
LW@@QWLﬂULﬂUﬂ,u Lﬂauquﬂ’]WUﬁ LABUNUIAN LABDULNYYU LABUNE BN IAN L@@u&lqu’]ﬂu

A o A

PBUNINGIAN WBUAMIAN WOUAUEIEU WNOUAAIAYN MBUNGAINIEY wazLARUS UIIAY &

o w [y

ANNINNTUADULNTIAN LazdlAaNA1NAY DY NTNBEAYN19EDs TzAuAmUIBLU 95 %

q A A ::1'

(p <0.05) uarUsuralusiusiulunszvreindesaziiAraign Aedreiminuingllulsou

q

nsnQIAY BeiAuviniu 5.71 = 0.30 me/ml



115

1.2 wan153ausutalUsAusIuNuUAalua1sanalusAuaINIINTTUI8A1A 2825

Bradford assay

A1519% 18 USunalusiusiu Tuansadaldsauainminnsesesiiuiiedlugiaiaid

LANFSIU 9 LRDU

Month Total protein Total protein
0-40% (mg/ml) 40-80% (mg/ml)
January 944 + 1.44 4.86 + 0.27%*
February 17.73 £ 0.32% 6.66 + 0.37**
March 16.20 + 1.59* 4.06 + 0.29
April 13.70 + 0.21* 412 + 0.11
May 11.68+ 0.28* 5.30 £ 0.98**
June 9.11 + 0.48 4.28 + 0.57
July 14.05 + 2.86* 5.45 + 0.88**
August 11.44 + 0.97* 6.47 + 0.60**
December 13.58 + 1.01* 6.41 + 0.30**

*JeradTunalusiusiy TuusasweuniunnssiuneuiquigusgsiliedAgnseduaiy

'
o

Fesu 95% (p < 0.05)

]
a

**erneUSnalusiusin Tulsazipounuanasiuinsuiuipuleg1wiidsdAynseiuainu

Festu 95% (p < 0.05)

a a ] a a a Py ~
1191519 NNFTUSIULNEUNAN1SIAUSUNULUSAUSIUNIANAENBUAI8 LN lULL gL

Fars AUt 0-40% TuansanalusiuainnszvreainAuiigrlugaanuanafeiu

'
=

9 U WatiNan1sInUsuIlUsAUs U Tuansadalusiuainnszweni Fe9iannNanty
= a < % = = o = dl 1 a =l = d‘ <
wauliguiey wdudilssuiisuiumesudu wuil Usunaddsiusilunseuawmieiiu
= & & o & A ~ & A -
NelufouNNTIAN HaUNNNTUS WauluIAY LADUWIEIEY LABUNGEAIAL LABUNINYIAY

Waudwnay uagousuiey dauinnitneuiquigy waslinuand1aiuegisiiveddgy

dl U dl

MeEdiA NszAuAeiy 95 % (p < 0.05) warUSunalusiusulunszyvigimasiganagn

Aotaafiiunealudeunuaiiug Gefidmindu 17.73 + 0.32 meg/ml
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1191579 ANUSEULNEUNAN1SIAUSUIUlUSAUSINTIANAZNBUAI8 LN lUL LY

= 1 [y

Fane NANUTUTY 40-80% TuansanalusAuaInnszaesMAuULAe L UYINIALANAT

a0 )

9 AU LWaUINANTITIAUS LIl USTANSIN TuansanalusAuaINNTEBIem F9iARNER LY

q

Woutlunay sdudidSeudisuiuiioudus wuin USunalusiusiulunsyaneddiinuiien

U lAUNNTIAY HOUNNAIRUS LABULYIEY HOUNYAIAY LABUTGUIEY WaUNINYIAY

a A o w

WBUAIMNAY ALLABUSUINAN TANUINNILABULUIAN haZIATWANGNNY Bg9lddnA

[

= v = 1

MR NszAuANEeaiy 95 % (p <0.05) warUsualushunulunszyeiasiigeign

Y

Aogrsiuiealusiounuaius Fallaviidu 6.66 + 0.37 mg/ml
2. NavaINTHeNlUsAUAIIS SDS-PAGE

mﬂmamiLLEJﬂmiﬁﬁmiﬂsaumﬂmi’wmmwmﬁamazmi’mﬁwwﬁwﬁLﬁULﬁaaﬂqﬂ
ou fe3s SDS-PAGE \lunnihansadalusfudifinnududu 10 pg veenadlundazmau
YouHua SDS-PAGE 91ntudusienszudluiin 25 fadueunussena antudeuiaadeia
Colloidal Commassie Blue G-250 1Hut1a1 16-18 92lus wavesaadiliazuansniunin
FUANY

2.1 wan1swenlusiulumiinszvrsmasswazimiinszvneaifinnnznoudae
woulanfleudamniinanududu 0-40% waz 40-80% Fiiuiierludasfiouunsiau au

NUATNUS LHBUlIUIAY LAZIABUNEIEY #I835 SDS-PAGE

kDa kDa

250 IouNATIAN \ounumus’ Wouiiunau @outiuu

105 - 105 R
7% L 75
50
50 [
c— 35 r—— =
25 30 — P—
30 | — —
— T — —— - e
- - -~ - -
- - 15
15 - -
10 TS
10
AT=BMAN AT ATYWINADY nszTnue

ATTIWINADY ASEAPET nsANYIMAD ATRNYE
0-40% 4080% 0-40% 40-80% 0-40% 40-80% 0-40% 40-80% 040% 40-80% 040% 4080% 040% 40-80% 0-40% 40-80%

Al 45 nanisuenlusauluminnszemdssasmninssreifinnas nousie
werlufloudamnfiaududu 0-40% waz 40-80% ituideslutiaiouunsiay wou
NUATUS WauluAY wavthawlweuy me35 SDS-PAGE

2.2 wan1swenlusaulumiinszviewmiswazmiinssvraaifinnaznaudae
wouludoudamnfinanududu 0-40% waz 40-80% TitiuiAealutiufioungeniay

\WaudiguIey LhauNINYIAN uaziaudainAN Ade35 SDS-PAGE
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040% 4080% 040% 4080% 040% 40 80%

il 46 wanisweniusivluminssmemdsuasmitnssaneifianaznoudie
woslufloudanfinududu 0-40% uag 40-80% Aiuielutiafounguiau Wou
TguIey HOUNINYIAN wazkRaudWNAN MIeT5 SDS-PAGE

2.3 wan1suenlusiuluwmiinsevremdaswasiniinszvreaifinnnznaudae
wanlafloudamnfinanududu 0-40% waz 40-80% Tiudienlutrafoudueneu wau

AANANLABUNAAINIY UAZIABUSUIIAN AI835 SDS-PAGE

@ousuAN

0-40% 40-80% 0-40%  4080%  0-40% 40-80% 0-40% 40-80% 0-40% 40-80%

a = Y] o v o o 1Y)
AN 47 Nan15henlUSAUTULAIINT LU UMADIALIAIINTEIUANRNALNDUAIE
wonlaleudamnAnudutu 0-40% waz 40-80% MAuNelutRauiueNsy hoau

AANALADUNGATNIEY LalAausuIIAL AI8T8 SDS-PAGE
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3. wan1sszyvlinvaslusiuluminsevamiowwasminssvea inunedluiaegned

1 #29819% 2 uazfa81i 3 #2835 GelC MS/MS

nwansszyriiaveslusiulunszanamndesuasnszenanineds GelC-MS/MS 1lu
st sanalusAuuInUSuIulUsAUSINALE7D Bradford assay 3nntudlUsAuNTAINL
Wudu 10 pg wvinsuenlusiudenseualnilnaieds SDS-PAGE anntudiniaatuunud

o |

N I3 | Y ¢ a |a S o a ¢ % a
bARAULANE) LLasu%LmazLR]@N’]EJEJEJMEJLEMI“MJVITlJGUu ﬂ']ﬂuuu’]lﬂ']lﬂi']%ﬁmaﬂ'ﬂﬁ]Lf’ﬁaﬂ LC-

1% =i

MS/MS wagindeuailaainiases LC-MS/MS ludiasiesifulusunsy MASCOT search

Y

=3

engine Tngldg1udeoya Zingiberaceae sazvsuania uauldsiuidaluiaa (Band) ID 189
s (Uniprot ID) Felusiiu (Protein name) addddnulusiiuriaiug (Organism) 814

vosnsnoziluluiiogisiinsafugiudioya (Sequence coverage (%)) Sruruveatulngly
fegneiinseiugrutona (Peptides matched) dmiinaalutanaveslusiiu (Molecular
weight) @1 pl vaslUshiy uwagen Protein score FeAnannsruauUUlndlusieenafinsaiu

Futoya BIAGIBIR LAZUARINAMINMTINUINENS

3.1 WaN1332YY vl UsANTumIINTZYI8ER99INAI0E197 1 AI9E19N 2 uaz

77981991 3 A2835 GelC MS/MS
3.1.1 wan13szyviiavadlusiuluminssyemasaindiag1ei 1 42835 GelC MS/MS

A151991 19 N133eyriinvedlusiuluniingsy1eniedaIndieg1ean 1 Inn1senagnay
TUsAumekaulullaudanayl 0-80%, warn1suunlusaunieg SDS-PAGE, laailas1zvinie

LC-MS/MS uagszyrinvadlusiugig MASCOT search engine (MASCOT DAEMON)

No Uniprot ID Protein name Organism | Sequence | Peptides | Theoretical | Protein
tched
rmatche MW Score
(Da)
1 gi|18202414 Zingipain- 1 or 5 20 24228 422
Cysteine

proteinase GP-I

2 gi|449326850 hypothetical Alpinia 7 8 213922 158
chloroplast zerumbet

RF19




119

No Uniprot ID Protein name Organism | Sequence | Peptides | Theoretical | Protein
matched MW Score
(Da)
3 ¢i|18202415 Zingipain- 2 or 3 15 23907 121
Cysteine
proteinase GP-l
a4 gi|57118009 cysteine Zingiber 2 1 50924 63
protease gp3a officinale
5 gil6137410 Chain A, The 2.1 | Zingiber 7 2 23907 50
Angstrom Officinale
Structure Of A
Cysteine
Protease  With
Proline
Specificity From
Ginger Rhizome,
6 gi|674954227 BnaC06¢19550D | Brassica 1 2 57126 37
napus
7 gi|508699795 Plant U-box 49 | Theobrom | 4 1 58034 34
isoform 4 a cacao
8 gi|674963275 BnaA10g18560D | Brassica 2 1 49584 34
napus
9 gil674957320 BnaA04g03370D | Brassica 1 1 29963 32
napus
10 qi|674939826 BnaA06g05420D | Brassica 3 2 23995 32
napus
11 gi|674958685 BnaA05¢06750D | Brassica 2 1 12155 29
napus
12 gi|674958646 BnaA05¢06360D | Brassica 6 4 160571 29
napus
13 gi|657968700 PREDICTED: Malus 4 1 45723 27
common plant | domestica
regulatory factor
1 isoform X1
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No Uniprot ID Protein name Organism | Sequence | Peptides | Theoretical | Protein
matched MW Score
(Da)

14 gi|674962225 BnaC07¢05100D | Brassica 3 1 71134 25
napus

15 gi|674963889 BnaA10g24700D | Brassica a 1 104848 24
napus

16 gi|256002665 copper/zinc Curcuma 1 1 15168 24

superoxide aromatica
dismutase

17 gi|674964704 BnaC01¢02870D | Brassica 6 1 296960 21
napus

18 gi|674954933 BnaA03¢04250D | Brassica 2 1 21736 20
napus

19 gi|674959986 BnaC08g23330D | Brassica 6 1 41796 19
napus

20 gi|674962683 BnaC03g07700D | Brassica 2 1 25904 16
napus

21 gil674964517 BnaC01g¢04740D | Brassica 1 1 12000 14
napus
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3.1.2 wan13szyviiavadlusiuluminszyemaesandiag1ei 2 42835 GelC MS/MS

] a = by & Y oA
MN19199N 20 ﬂqﬁigUsﬁu@IsU@ﬂiﬂﬁmquLVN']ﬂiz%qﬂLﬂa@QQqﬂmqaﬂqu 2 ANNTHRNFLNDU

]

TUsAumkau U Heudamni 0-80% wazniskanlusAunie SDS-PAGE, lngiuasievisag LC-

MS/MS wazszyviinvadliusiume MASCOT search engine (MASCOT DAEMON)

No

Uniprot ID

Protein name

Organism

Sequence

Peptides

matched

Theoretical

MwW

(Da)

Protein

Score

gi|18202414

Zingipain- 1 or
Cysteine

proteinase GP-I

14

24228

372

gi|557637559

hypothetical
chloroplast

RF19

Curcuma

roscoeana

216862

97

¢i[57118009

cysteine

protease gp3a

Zingiber

officinale

52029

69

gil6137410

Chain A, The 2.1
Angstrom
Structure Of A
Cysteine
Protease  With
Proline
Specificity From
Ginger Rhizome,
Zingiber
Officinale

15168

68

4il674958646

BnaA05¢06360D

Brassica

napus

23907

43

gi|256002665

copper/ zinc
superoxide

dismutase

Curcuma

aromatica

66130

35
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No Uniprot ID Protein name Organism | Sequence | Peptides | Theoretical | Protein
h
matched MW Score
(Da)
7 gi|674954933 BnaA03¢04250D | Brassica 1 1 51733 32
napus
8 gi|355333071 Chain A, 1 1 26361 30
Recombinant
Human  Serum
Albumin  From
Transgenic plant
9 gi|674958770 BnaA05¢07600D | Brassica 1 1 183300 30
napus
10 gil674876153 BnaCnng30180D | Brassica 1 2 63540 29
napus
11 gi|619492980 183 kDa 1 1 25908 27
replicase [ Plant
transient
expression
vector  pGR2i-
dCP:GFP]
12 gi|674866992 BnaAnng23210D | Brassica 1 1 48473 26
napus
13 gi|674959326 BnaA03¢30160D | Brassica 1 3 82814 25
napus
14 gi|397725632 gluta- disulfide | Sphingobi | 1 1 108137 22
reductase, plant | um sp.
AP49
15 gi|674964057 BnaA10g26380D | Brassica 1 1 160571 20
napus
16 ¢i|674953593 BnaA05¢01320D | Brassica 1 2 21736 20
napus
17 ¢i|674955463 BnaA09¢33860D | Brassica 1 1 131042 19
napus
18 gil674956444 BnaC04¢39490D | Brassica 1 1 11526 18
napus
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No Uniprot ID Protein name Organism | Sequence | Peptides | Theoretical | Protein
matched MW Score
(Da)
19 gi|674959410 BnaA03¢29320D | Brassica 1 1 76155 17
napus

3.1.3 wan1sseyriiavaslusiulumiinszviemaesaInaieg1ei 3 Ae3s GelC MS/MS

A15797 21 N1558UBTAYRNUTAUIUMINNT L8N B991NFHI0E197 3 AINANTHNALNDUY

9

TUsRumekauludoudamng 0-80% wazniskenlusiusieg SDS-PAGE, Ingiiasieiisay LC-

MS/MS wazszyviinvasiusiume MASCOT search engine (MASCOT DAEMON)

No Uniprot ID Protein name Organism | Sequence | Peptides | Theoretical | Protein
matched MW Score
(Da)
1 gi|18202414 Zingipain- 1 or 2 5 24228 121
Cysteine

proteinase GP-|

2 ¢i|18202415 Zingipain- 2 or 2 2 23907 52
Cysteine

proteinase GP-l

3 gi|557637559 hypothetical Curcuma 1 5 216862 7
chloroplast roscoeana
RF19
il gi|674958646 BnaA05g06360D | Brassica 1 1 38376 34
napus
5 gi|657968700 PREDICTED: Malus 2 2 18573 32

common plant | domestica

regulatory factor

1 isoform X1
6 gi|674954933 BnaA03g04250D | Brassica 1 1 48820 32
napus
7 gi|674959494 BnaA03¢28480D | Brassica 1 1 164306 28

napus
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No Uniprot ID Protein name Organism | Sequence | Peptides | Theoretical | Protein
matched MW Score
(Da)
8 gi|669034083 glyceraldehyde- | Hedychiu 1 1 97659 24
3-  phosphate | m
dehydrogenase, | coronariu
partial m
9 gi|674920607 BnaA02¢13390D | Brassica 1 1 45723 23
napus
10 gi|674962838 BnaA03g09250D | Brassica 1 1 160571 21
napus
11 gi|674955780 BnaC07¢19860D | Brassica 1 1 21736 20
napus
12 gi|674945666 BnaC02¢32640D | Brassica 1 1 49227 20
napus
13 gi|674937488 BnaA07¢25910D | Brassica 1 1 38890 19
napus
14 gi|720068209 PREDICTED: Nelumbo 1 1 16784 16
heavy =~ metal- | nucifera
associated
isoprenylated
plant protein 26-
like isoform X1
15 gi|508699516 Glutamate Theobrom | 1 1 80638 16
recertor 2 plant | a cacao
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3.2 wan135eyvtinvadlusiulumiinszveainddee1en 1 faed1ei 2 wazdlg19n 3

A8 Gel-C MS/MS
3.2.1 wansszyviavaslusiuluminssaemaindaogned 1 #2835 GelC MS/MS

M13197 22 Msseyviinvedlusiulumiinsgngmandiegei 1 annsanazneulusiu
agwolifeudainni 0-80% wazn13uenlusiueie SDS-PAGE, lnediasneeaie LC-
MS/MS wagseyviinveadlusiusaig MASCOT search engine (MASCOT DAEMON)

No Uniprot ID Protein name Organism | Sequence | Peptides | Theoretical | Protein
matched Score
MW
(Da)
1 gi|18202414 Zingipain- 1 or 2 24 24228 604
Cysteine

proteinase GP-|

2 gi|355333071 Chain A, 1 2 66130 72
Recombinant

Human  Serum
Albumin ~ From

Transgenic plant

3 gi|557637559 hypothetical Curcuma 1 3 216862 56
chloroplast roscoeana
RF19
4 gi|674959110 BnaA03¢32320D | Brassica 1 1 71315 a9
napus
5 gi|413909848 Cu,Zn Curcuma 1 2 12846 49
superoxide aromatica
dismutase,
partial
6 ¢il674963806 BnaA10g¢23870D | Brassica 1 1 39824 31
napus
7 ¢il674957341 BnaA04g03580D | Brassica 1 1 27232 31
napus
8 gi|658023515 PREDICTED: Malus 1 2 55479 30

common plant domestica
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No Uniprot ID Protein name Organism | Sequence | Peptides | Theoretical | Protein
matched MW Score
(Da)
regulatory factor
1 isoform 1-like
9 gil674956173 BnaC08¢03250D | Brassica 1 1 17962 28
napus
10 gi|674955463 BnaA09g33860D | Brassica 1 1 131042 28
napus
11 gil674958171 BnaA01g01390D | Brassica 1 1 7350 27
napus
12 gi|674963703 BnaA10g22840D | Brassica 1 1 153295 27
napus
13 gi|674954438 BnaA01g09780D | Brassica 1 1 12108 27
napus
14 gi|674965535 BnaA07g18180D | Brassica 1 1 57126 24
napus
15 gi|674954737 BnaA03g02290D | Brassica 1 1 68005 22
napus
16 gi|657392695 plant organelle | Medicago 1 1 53160 21
RNA recognition | truncatula
dormain protein
17 gil674871558 BnaAnng18410D | Brassica 1 1 62096 18
napus
18 gi|674902173 BnaC05¢21910D | Brassica 1 1 13924 17
napus
19 ¢il674958646 BnaA05¢06360D | Brassica 1 1 160571 17
napus
20 ¢i|674959494 BnaA03g¢28480D | Brassica 1 1 38376 17
napus
21 gi|508773629 Plant Theobrom | 1 1 62969 17
intracellular Ras- | a cacao
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No Uniprot ID Protein name Organism | Sequence | Peptides | Theoretical | Protein
matched MW Score
(Da)

Group- related

LRR protein 9

22 gi|146145877 plant dual- | Tetrahym 1 1 44091 15
specificity MAP | ena
kinase family | thermophi

domain protein | la

3.2.2 wan13szyviiavadlusiuluminszyeaiaindlagnei 2 Aae3s GelC MS/MS

A15197 23 11552 UBTAVRILUSAUIULIM NS EANNNABE19T 2 AINA1SANAENBULUSAY

q

fekauluLleudaineyl 0-80% warn1shanlusAuUAIY SDS-PAGE, g itAas1eninae LC-

MS/MS wazszyviinvasiusiume MASCOT search engine (MASCOT DAEMON)

No Uniprot ID Protein name Organism | Sequence | Peptides | Theoretical | Protein
matched MW Score
(Da)
1 ¢i|18202414 Zingipain- 1 or 2 16 24228 485
Cysteine

proteinase GP-I

2 gi|355333071 Chain A, 1 1 66130 39
Recombinant

Human  Serum
Albumin  From

Transgenic plant

3 gil674959110 BnaA03¢32320D | Brassica 1 1 118645 33
napus
a gi|674955463 BnaA09¢33860D | Brassica 1 1 71315 32

[Brassica napus] napus

5 gi|d12990846 plant Bathycocc | 1 3 47523 29
synaptotagmin us

presinos
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No Uniprot ID Protein name Organism | Sequence | Peptides | Theoretical | Protein
matched MW Score
(Da)
6 gi|657968700 PREDICTED: 1 1 51088 27
common  plant
regulatory factor
1 isoform X1
[ Malus
domestical
7 gi|674955383 BnaA09¢33060D | Brassica 1 1 190256 25
napus
8 gi|657960835 BnaC07¢43170D | Brassica 1 1 131042 24
napus
9 gi|657955665 BnaC07¢18710D | Brassica 1 3 73528 20
napus
10 gi|657959328 BnaA03¢30140D | Brassica 1 1 24223 19
napus
11 gi|731321786 PREDICTED: Beta 1 1 37256 19
common plant | vulgaris
regulatory factor | subsp.
1-like isoform X1 | vulgaris
12 gi|657961084 BnaC07¢45660D | Brassica 1 1 134884 17
napus
13 gi|657965427 BnaA07¢17100D | Brassica 1 2 28164 14
napus
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3.2.3 wan13szyviiavadlusiuluminszyeniaindletnem 3 49838 GelC MS/MS

a a a ) ° o oA a
A15199 24 M3seyriavadusiuluwmiinseyeaindieg1an 3 ann1sanagnaulusiu
frekauluLteudai eyl 0-80% warn1shanlusAuAlY SDS-PAGE, laaitAsieninag LC-

MS/MS wagsyyvilnvadlusiume MASCOT search engine (MASCOT DAEMON)

No Uniprot ID Protein name Organism | Sequence | Peptides | Theoretical | Protein
matched MW Score
(Da)
1 gi|18202414 Zingipain- 1 or 2 21 24228 642
Cysteine

proteinase GP-I

2 gil674959110 BnaA03¢32320D | Brassica 2 2 15168 79
napus
3 gi|674959494 BnaA03g28480D | Brassica 1 4 213922 73

[Brassica napus] | napus

4 gi|657955665 BnaC07¢18710D | Brassica 1 1 71315 66

[Brassica napus] | napus

5 gi|256002665 copper/ zinc | Curcuma 1 1 127974 36
superoxide aromatica
dismutase

6 ¢i|449326850 hypothetical Alpinia 1 1 38376 33
chloroplast zerumbet
RF19

7 gi|657959142 BnaA03¢32000D | Brassica 1 1 50924 32

[Brassica napus] | napus

8 gi|57118011 cysteine Zingiber 1 1 17347 31
protease gp3b officinale

9 gi|657957357 BnaA04g03740D | Brassica 1 1 16784 29
napus
10 gi|720068209 PREDICTED: Nelumbo 1 2 45723 27

heavy  metal- | nucifera
associated

isophenylated
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No Uniprot ID Protein name Organism | Sequence | Peptides | Theoretical | Protein
matched MW Score
(Da)
plant protein 26-
like isoform X1
11 gi|657968700 PREDICTED: Malus 1 1 46214 26
common plant | domestica
regulatory factor
1 isoform X1
12 gi|674955968 BnaA07¢05890D | Brassica 1 1 73528 23
napus
13 gil674882145 BnaC08g14760D | Brassica 1 1 82723 22
napus
14 gi|d41428253 Cyclopropane Photobact | 1 1 46639 22
fatty- acrl- | erium  sp.
phospholipid AK15
synthase, plant
type
15 gi|674962584 BnaC03g06710D | Brassica 1 1 154115 20
napus
16 gi|674965723 BnaA07g¢20060D | Brassica 1 2 54098 19
napus
17 ¢i|186478739 plant thionin | Arabidopsi | 1 1 10263 18
family protein s thaliana
18 ¢i|674959497 BnaA03g¢28450D | Brassica 1 1 58778 18
napus
19 ¢il674964488 BnaC01¢05030D | Brassica 1 1 116338 18
napus
20 gi|674959367 BnaA03g29750D | Brassica 1 1 102071 18
napus
21 gi|674959896 BnaC08g24230D | Brassica 1 1 71420 17
napus
22 qil674876658 BnaA01¢36520D | Brassica 1 1 35989 17
napus
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No Uniprot ID Protein name Organism | Sequence | Peptides | Theoretical | Protein
h
matched MW Score
(Da)
23 gi|674961051 BnaC07¢45330D | Brassica 1 1 31692 17
napus
24 gi|674958327 BnaC09¢25790D | Brassica 1 1 121334 16
napus

4. wan1sszyviinvaslusiulumninszynsnaesandieenei 1 uazdagien 2 uayly

MINTLVIUANINAIBENTN 1 LazA8E19N 2 NIATIZNAIET Label-free LC-MS/MS

4.1 #an135:ysnvalUsAulumiIInNsz¥I8Ma0991NA208197 1 LATA188199 2 9

14

AAIITNAIEIS Label-free LC-MS/MS

4.1.1 wan13seyviinvaslusiulumitnssynemassandlagnem 1 N3AT129aae

3% Label-free LC-MS/MS

A15199 25 N133yriiaveslusAuluniIngsvIewaedaIndieg1anl 1 9Inn1senagnay

TUsiusheueslanfondamng 0-80% lasiaswvisie Label-free LC-MS/MS wazseys

V09lUsAUME MASCOT search engine (MASCOT DAEMON)

Repeat | Uniprot ID Protein Organism | Sequence | Peptides Theoretical Protein
name coverage matched Score
MW pl
%
e (Da)
1 gi|18202414 Zingipain- 1 11.3 3 24228 512 | 49
or Cysteine
proteinase
GP-l
gi|674961641 BnaC08g282 | Brassica 1 1 96842  6.61 | 33
70D napus
gi|674960227 BnaC05¢274 | Brassica 11.4 1 10180 5.42 | 31
40D napus
gi|674904442 BnaA06¢192 | Brassica 4.1 1 43439 568 | 30
70D napus

U
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Repeat

Uniprot ID

Protein

name

Organism

Sequence

Peptides

matched

Theoretical
MW  pl

(Da)

Protein

Score

gi|674958811

BnaA05¢080
10D

Brassica

napus

6.9

40359  7.22

26

gi|18202414

Zingipain- 1
or Cysteine
proteinase

GP-l

14

24228 512

47

gil674961641

BnaC08g282
70D

Brassica

napus

96842  6.61

41

gi|674955562

BnaC03¢538
10D

Brassica

napus

52

70457 5.65

21

gi|18202414

Zingipain- 1
or Cysteine
proteinase

GP-l

12.2

24228  5.12

ar

gi|6137410

Chain A, The
2. 1
Angstrom
Structure Of
A Cysteine
Protease
With Proline
Specificity
From Ginger

Rhizome,
Zingiber
Officinale

12.7

23907 4.82

37

gi|508699795

Plant U- box

49 isoform 4

Theobrom

a CaCao

3.8

58034 6.94

35

gi|674962019

BnaC04gl167
90D

Brassica

napus

10.3

13543 10.35

33

4il674958685

BnaA05¢067
50D

Brassica

napus

10.3

12155 10.18

32




133

Repeat | Uniprot ID Protein Organism | Sequence | Peptides Theoretical Protein
h
name matched MW ol Score
(Da)

gi|743881172 | PREDICTED: Elaeis 2.1 3 120632 5.34 | 20
filament-like | guineensis
plant
protein 4

gi[729330099 PREDICTED: | Tarenaya 1.4 2 108293 5.14 | 20
filament-like | hasslerian
plant a
protein 4

gi|657980584 | PREDICTED: Malus 2.1 2 119220 5.73 | 20
filament-like | domestica
plant
protein 7

gi|674963320 | BnaAl0g190 | Brassica 11.5 2 24176  9.99 20
10D napus

gi|674871025 BnaC08g192 | Brassica 2.6 2 102057 5.12 | 20
00D napus

gi|645277925 PREDICTED: Prunus 1.7 2 123219 545 | 20
filament-like | mume
plant
protein 7

gil674877011 BnaC05¢502 | Brassica 2.1 2 105979 5.17 | 20
70D napus

gi|122242586 Filament- 2.1 2 109743 5.2 20
like  plant
protein 4

gi|674905370 | BnaUnng003 | Brassica 0.6 1 106656 5.7 20
40D napus

gi|674954758 BnaA03g025 | Brassica 25 1 23202 10.01 | 20
00D napus
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Repeat | Uniprot ID Protein Organism | Sequence | Peptides Theoretical Protein
h
name matched MW ol Score
(Da)
gi|674958117 BnaA01¢019 | Brassica 3.1 1 21953 9.34 20
30D napus
gi|674960776 BnaC07¢425 | Brassica 1.2 1 47158 6.71 | 20
80D napus
gi|674961953 BnaC04g161 | Brassica 1 1 58242 851 | 20
30D napus
cil674867697 BnaAnng223 | Brassica 0.7 1 90089 9.2 20
40D, partial | napus

4.1.2 uan1sszyviiavasiusiuluminssynemassaniiagnem

3% Label-free LC-MS/MS

2 NASITHAE

A15199 26 N135YTnvelUsAUlUNIINTEY I UERIINFIBE19N 2 9INN1TANAENBY

lUsaumswauludondainn 0-80% lagdiaszvinie Label-free LC-MS/MS wagseywiin

V09lUsAUME MASCOT search engine (MASCOT DAEMON)

a

Repeat | Uniprot ID Protein Organism | Sequence | Peptides Theoretical Protein
name coverage matched MW ol Score
%
(%) (Da)
1 gi|674955158 | BnaA03g0 | Brassica a7 2 51755 6 105
6500D napus
gi|674957342 | BnaA04g0 | Brassica 12.2 2 27209 552 | 87
3590D napus
gi|674959098 | BnaA03g¢3 | Brassica 39 1 50495 6.69 | 73
2440D napus
gi|380467954 | cytosolic Zingiber 144 2 21221 7.66 | 55
glyceralde | officinale
hyde-  3-
phosphate
dehydroge
nase,
partial
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Repeat | Uniprot ID Protein Organism | Sequence | Peptides Theoretical Protein
h
name coverage matched MW ol Score
%
o) (Da)

gi|57118009 cysteine Zingiber 34 1 52029 6.17 | 53
protease officinale
gp3a

gi|674959032 BnaA04g0 | Brassica 0.9 1 75121 8.84 | 43
7960D napus

gil674961641 BnaC08g2 | Brassica 1 1 96842 6.61 | 35
8270D napus

gi|674962037 | BnaCO4gl | Brassica 12.5 1 6422 11.79 | 31
6970D napus

gi|674957328 | BnaA04g0 | Brassica 7.1 1 27043 4.67 | 30
3450D napus

gi|18202414 Zingipain- 7.2 2 24228 512 | 29
1 or
Cysteine
proteinase
GP-

2 gi|674955158 BnaA03g0 | Brassica 7.2 4 51755 6 127

6500D napus

gi|380467954 | cytosolic Zingiber 14.4 2 21221 7.66 | 98
glyceralde | officinale
hyde-  3-
phosphate
dehydroge
nase,
partial

gi|57118009 cysteine Zingiber 59 2 52029 6.17 | 60
protease officinale
gp3a

gi|674957341 BnaA04g0 Brassica a.7 1 27232 557 | 55
3580D napus

gi|674960435 BnaC06g3 | Brassica 2.7 2 29523 10.7 | 38
3830D napus
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Repeat | Uniprot ID Protein Organism | Sequence | Peptides Theoretical Protein
h
name coverage matched MW ol Score
%
o) (Da)

gil674961641 BnaC08¢g2 Brassica 1 2 96842 6.61 | 37
8270D napus

gi|674960227 BnaC05¢2 Brassica 11.4 1 10180 541 | 32
7440D napus

3 gi|674955158 BnaA03g0 Brassica a.7 2 51755 6 126

6500D napus

gi|380467954 cytosolic Zingiber 14.4 2 21221 7.66 79
glyceralde | officinale
hyde-  3-
phosphate
dehydroge
nase,
partial

gi|674957341 BnaA04g0 | Brassica a7 1 27323 557 79
3580D napus

gi|57118009 cysteine Zingiber 59 2 52029  6.17 69
protease officinale
gp3a

gi|674959032 | BnaA04g0 | Brassica 0.9 1 75121 884 | 49
7960D napus

gi|674959098 | BnaA03g3 | Brassica 6.4 2 50495  6.69 a5
2440D napus

gil674961641 BnaC08g2 | Brassica 3 3 96842  6.61 40
8270D napus

gi|18202414 Zingipain- 16.7 4 24228 512 39
1 or
Cysteine
proteinase
GP-
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Repeat | Uniprot ID Protein Organism | Sequence | Peptides Theoretical Protein
h
name coverage matched MW ol Score
%
2 (Da)
gi|674960227 BnaC05¢2 Brassica 11.4 1 10180 542 37
7440D napus
gi|674922258 BnaA03gd4 | [ Brassica | 7.2 1 37909  9.87 35
6550D napus
gi|674955792 BnaC07gl | Brassica 1.8 1 37267 9.1 33
9980D napus
gi|674960435 BnaC06¢3 | Brassica 2.7 2 29523 10.7 31
3830D napus

4.2 wan135zyvinvasiusiuluminszyennandietnm 1 uadiag1ei 2 NATIER

#2895 Label-free LC-MS/MS

4.2.1 wan1sszyriavasiusiulumiinszvieanandlagied 1 N3As129a835

Label-free LC-MS/MS

P a a v o o g 1 d' =
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argwanlifoudainni 0-80% laediAs1esinlg Label-free LC-MS/MS uazszysiinues

1UsAuAI8 MASCOT search engine (MASCOT DAEMON)

Repeat | Uniprot ID Protein Organism Sequence Peptides Theoretical Protein
name coverage matched Score
MW pl
%
e (Da)
1 gi|674867298 BnaCnng | Brassica 3.6 1 52357 9.64 | 44

52220D napus

gi|18202414 Zingipai 45 1 24228 5.12 | 25
n- 1 or
Cysteine
proteina

se GP-|

gi|355501173 receptor | Medicago 1.9 1 57137 848 | 23

-like truncatula
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Repeat

Uniprot ID

Protein

name

Organism

Sequence

coverage

(%)

Peptides

matched

Theoretical
MW pl

(Da)

Protein

Score

kinase

plant

gi|674965264

BnaAO7g
15470D

Brassica

napus

0.4

148964 4.83

20

gi|508786811

Plant U-
box 13
isoform

2

Theobroma

Cacao

1.1

72043 5.66

35

qi|18202414

Zingipai

n- 1 or
Cysteine
proteina

se GP-|

45

24228  5.12

27

gi|18202414

Zingipai

n- 1 or
Cysteine
proteina

se GP-I

45

24228 5.12

37

gi|674956003

BnaAOT7g
06240D

Brassica

napus

59

53256 5

29

¢i|355501173

receptor
- like
kinase

plant

Medicago

truncatula

1.9

57137  8.48

25

4il674956036

BnaAO7g
06570D

Brassica

napus

9.6

15614 10.47

18




Label-free LC-MS/MS
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13 isoform 2

Cacao

Repeat | Uniprot ID Protein Organism Sequence | Peptides Theoretical Protein
h
name coverage matched MW ol Score
(%)
(Da)
1 gi|449326850 | hypothetical | Alpinia 0.4 1 213922 9.61 | 49
chloroplast zerumbe
RF19
¢i|508786811 Plant U-box | Theobroma 1.1 1 72043 566 | 39
13 isoform 2 | cacao
gi|674930939 | BnaA02g229 | Brassica 1.4 1 55553 6.4 | 38
90D napu
gi|18202414 Zingipain- 1 4.5 1 24228 512 | 36
or Cysteine
proteinase
GP-I
gi|355501173 | receptor-like | Medicago 1.9 1 57137 848 | 28
kinase plant | truncatula
2 gi|449326850 hypothetical | Alpinia 0.4 1 213922 9.61 | 42
chloroplast | zerumbe
RF19
gi|18202414 Zingipain- 1 4.5 1 24228 5.12 | 42
or Cysteine
proteinase
GP-|
gi|508786811 Plant U-box | Theobroma | 1.1 1 72043 5.66 | 40
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Repeat | Uniprot ID Protein Organism Sequence | Peptides Theoretical Protein
h
name coverage matched MW ol Score
(%)
(Da)
gi|674930939 BnaA02¢229 | Brassica 1.4 1 55553 6.4 | 34
90D napu
3 ¢i|449326850 hypothetical | Alpinia 1 1 213922 9.61 | 39
chloroplast | zerumbe
RF19
gi|18202414 Zingipain- 1 1 1 24228 512 | 38
or Cysteine
proteinase
GP-
gi|508786811 Plant U-box | Theobroma | 1 1 72043  5.66 | 34
13 isoform 2 | cacao
gi|674930939 BnaA02¢229 | Brassica 1 1 55553 6.4 34
90D napu
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