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Pasteur MSIFMIGIMMEBYHIAT QAR AT NARTIRUMORGAFAIZS (vinegar
bacteria) Tl 9&0g) AghEAILIWY hthoARTRUM SN Funhasisighuiagmuni
DU Siay: diliwomiglamaamnic§oRMURN (Kieran M. Lynch, 2619)‘1 Bergey's
Manual of Systematic Bacteriology MSIMITIRGAMATA Acetic Acid Bacteria {IRAN{E &N
Acetobacteriaceae 82 Gluconobacter (Yuzo Yamada, 2008 )9 Acetic Acid Bacteria Tﬁﬂ uiag
MATRTNS[MUKIRNS (Gram-negative) IM M SNRRURITTWHIMIHA TS MU
R §hthfiwannmis: SRR MURURGARN yHADIm IR

.9.9 Acetobacter

Acetobacter M ATRTR (0 0 6 mmﬁ?ﬁﬁ

(Basswou Ndoye 2oo7)ﬂ MAIR ﬁts Hsiginhui

3]

Acez‘obacfermaﬁmmsm mmﬁﬁtt’n WK (flagella) (iMiHANIusaRmiais! 8k
ROANAAMINEoAMMUAN (RK. Hommel, 1999) 1 fﬁqunnmn?ﬁmngméwmmgﬁmm
IURIAIRT Acetobacter acet BISIGIQN: VeHRNI 19 MOHRNIA 1WIW pH GIG:H &,¢ 161
9,M MANORISSYRN NS IS pH I{MY & Acetobacter aceti MY MATRTRUTS
sRRARUYSA g Skt d iWlwaAmindisnsisiaknmmaid umswaielifim st
'ﬁmiﬁtﬁﬁﬁmzwﬁmﬁﬁ’mmﬁ“qf ma’ngmmmsmmn’nﬁwﬁﬁmm (Onuorah Samuel, 2016 )
169,18 5558563595 645 SR8

.99 Acetobacter Feigeens

D

igihemiginfuwiva it sihaigy Wiwoymethwiimd Safmds L%s
BOMMUAhes Ve, oMy Sk 96,9|Mu 9 isiakigihvnsmARTNUANSAg Siislit
wsMEREIsIgh{muisswinm means Gianangh 99as anG Woms S ﬁ anisl

ARAIUR 9,9ANST IANA Kathleen Glass MSSunwhithwaniaigihumsuTmandaifs
IFUMSNOAMATET uster/ammtmwmnmmsﬂnﬁmtmamm Uts**mnygntmmﬁtsﬂnﬁ
ﬁ?ﬁmmnﬁtmmummmmmmmwmmnmﬁs M8 Gy NgUMSOAIRT AR

1 un

MiuG66SS 9dEIUIAS 1A UHIIISNOR Gluconobacter 9096)% 84 Acetobacter €GA)R

al

fﬁmmtmmtsﬂgmmmﬁ itﬂwmnini?ﬂﬁjnmiﬁic}umSnSWQINZ_]iﬁﬁﬁiﬂﬂi"‘lﬁmw Sﬁumﬂi
"Ntﬁjhm Nig iUﬁﬁwth IR SIMA Acetobacter IS”lnﬁi"mj”]ImmH (Mehmet, 2019)

3

usRithws snAty A6 d



BhlynyABGahmuns

-
<Q
)
3
n
=
o3
%
)
=
=
-3
=
ol
Ec,
Dzn
oh

(a}

Acelobacter ﬁeaﬁsma

ima Lnimswnmfﬁ%gfnﬁ aRugomanma (a0 Sadnigthilie Smmaiind

i3y nohasth fsngw isighdnmasnsuinnnagi Sucrose fi 9 151 9tmAIY
Q ﬁ

SﬁB’]SLUmHS 0,LmMmAIW %nm

o

i)

§}6y1 Glucose Fructose Maltose 831 Raffinose G§GU
0,0UMAIWL ISHNUGAAIMARUAIWINN 9 161 LIt Uanmﬁﬁwmmmsmnﬁ A
imannyth ﬁsmu”‘limtfﬁjﬁuEUH]SISﬁnﬁQnIMInm ﬂmmmmmmnmmmmsmﬁ §ﬁi

£ =9

i emaw Lumsmmmmsimus:w inuidsth e immasavnsaBamunn
HAUIA ¢,0 191 & WEMANY IVTWOUIREMWIAMEAIg:q Fnimaldudsmspma
Rihimafimesngid2nnadpanimamuwinwiaiaganns Ssifuiatipmeisiniéa
imamsigwsisnnadianimamuwhiBsiasisIgomiviiv Saccharomyces cerevisiae,

Schizosaccharomyces pombe, Candida spp, Fichia spp U tﬁ 3] ﬁ Si81 ] 1Gn1 ma ShmAtaT

(9

Aceltobacter spp Sﬁ%S VM, cMAIW Lactic acid bacteria , Lactobacillus plantarum mség S
GO, 9MAIUW Leuconostoc mesenteroides ¥ Sﬂ“g S 90,9MAIW §9 Zymomonas mobils 918
§S8 & UMAIW (Theodore N. Dieni, 2020)
.19.00 Acetobacter SSEGEIES

@f{imwmsi’gtﬁﬁm SIVMATRUIUCIAUS(HNC ShwsHawiunRSSim:yemn
ihwaniahiminmigiwanimadde Tms animali jueis I Y an Sl
Bhuninng DGR fmsc TmfsBe ShmmAmiainntuy IslghauAgans
L) mmﬁmnﬁs@m’n%mmwﬁm (Cellulose) 9 €maiw Hemi-Cellulose WOMATW Ui
Sucrose & WAMAIW &1 Glucose M,9MaAIW §RaiFructose M,ecMaiw (Yusuf .O. Rajil,
2012)4 sSURRNHINSIATM UM URANE bromelian M ATE MURL
AIMAGWRUMINARY A (growth factors)ify (Dwi Juwita, 2020)4 1S1ARY &
900(ME MSUTNANGAGSS G9,NumMAIW tamtuiGss Wo,CAmATIW mtg:‘-’gLﬁ‘nﬁégs
9N, EmMmMAIW (Yindstss ¢.comany ShmAniGss om,vemaiw (Asmaul KHUSNA,
2019)4

Acetobacter IRUHISISIQUY RN ST &1 Acetobacter xylinum R B aH 14 0
glucose tHE UHIIAU (MR ) SHUAMUANIRUIGHAR AR A RNINGEIF D
MUSIHARIA (COz) R4dn (H0)4 §sinliiam: Acetobacter xylinum SR ol (iR 0
vlghginwigt ﬁjﬁﬁjiiﬁjmwﬁmﬁﬂm (Complex Cellulose Fiber) (DwiJuwita,
2020)9 Acetobacter MAS SHIS YR NIFMIM SIh wmﬁLt'?LUﬁmmqf-’gLﬁnﬁﬁfgmmﬁﬁ
phm iwhagasaimamuitumomasisighigind § mwginunsmi
MUY Acetobacter liquefaciens, Gluconobacter oxydans 9 0{UIA S fateuriantra
aurantia N{UTAS M{PIASMATRTR UG A s TSN agA ISIpRAUAR IS AR
mA iﬁ?iht[ﬁSi (US| WIS G Stenotrophomonas maltophilia , Bacillus pumilus , Lactobacillus

usRithws snAty A6 ¢
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®SISIgIgN IO a1 Sucrose &yt Glucose Shehiiastieur (fiber) URAN:JURN[AJIUAS
Acetobacter sop AMIIEHANARY T Glucose i thayiiRums{ohalil yGdivs
(Polymers) fReuiuTioh §Ganmia (Polysaccharides) y Cellulose 1811 ¢ {ghth autieyi
(Fiber) (Asmaul KHUSNA, 2019)

.0 685885 ( Yeasts)

Saccharomyces cerevisiae ReNIMYMWARIMOMESNETG nhiHOU ynha g
IMaIm Yeast uggRithwmiomngaidummivggiihwiaiae so:Totinhimismiug
iR amoiAan sAIhwY Yeast msmnusSABamA a2 yamais pH oig:
m,0 19 f,¢ GigifGinnaimaming) il pH ¢,0191 &,09 tmﬁ?mmﬁ}iefifu@é%sm stk
inj)sisiahAunumuRN SRSt glucose 2854 Saccharomyces cerevisiae HGH (&
HIUR §hm€gﬁmtm§ﬁﬁ 9dmAIW 191 MoMAIW MaymimamistivnstHhmunsa
amanigl Dorkpias akiwsinl & 191 90184 wdiumpias S mwiB uggimg
AR AUSTER §ﬁ§smim'iﬁﬁﬁ”ﬁmsﬁh anuRihsSsmsHAd s imamisRivuighhiag
gt 8h6n §ﬁsgjgnsmsa'f;ﬁ3fmsﬁgimimsif‘t’umﬁmmqs%ﬁﬁﬁjﬁ Shén
imamistivpinsthmislinuiuaiamunumsiAsigiuin emany (Juniawatil,
2019) 4
09.é g
MIfU (Fermentation) thifianagintgrmunig migoAifigfagimudanaosys
nIAngAMUNIY ThiscsgumsmiSwewasaidimaakdilhimiaigmimig i a
U momaw IsmuniRuuTima mi;mt}mﬁmgangﬁ’ﬁmméwufuhfﬁﬁmt@swmsms

§
H

3
- .E
3

9. mighUivhicAmuvRhsuTuNMaums VYIRS A aerobic fermentation S
gm'ﬁﬁmmimﬁﬁﬁﬁﬁ’ﬁmsmﬂghﬁtnﬁfmigﬂﬁﬁvm’nmmrﬁﬁmﬁjﬁmw% MaRaFo 84
anaerobic fermentation mmifuiiuEsgimndyadivsisighiidhimipugomms
Rbamnn migodiaaisy

v. Mg UluRicAMEMIAUANMIGRG IV MARTNS MUIAS AMIRIUQRame
A (Septic fermentation) SdidhimigvivuiadnitudsmsmivnuBpamimam
mmﬁﬁﬁmgwi’fgmﬁtﬁﬁ ySRanimamwaiFin mmﬁghqmghmmﬁmﬁ:m@ﬁﬂ
uahugeaniiamarumuitudsigiminnains (Semi-Septic fermentation ) thmi
;ﬁm’ﬁﬁn'msmmﬁmﬁ%mmm@mwmsmﬁﬁmm §hqw?@tgjﬁﬁmi;mﬁghmgeng§9
(aseptic fermentation) At M Uit MG Fimimisapfamighidanimimuw

i iR udspimnymemoii2jgoaaaititnimipo

1

3 E&u ce
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m. migivivkicAmeuinnndn yigniinuuigems miag Amipuivuys
( Solid-State fermentation ) gwﬂaymgjnmﬁ puishiGmumith M oiiugimi
vinnénfogoilidipayiigmalivhtiiuyansdidhsasuiumiagame
wﬁ}ngﬁ%mmmhﬁwmmmsmﬁﬁﬁm“nmm MR UIvUMARMUNT (Semi-solid
fermentation ) thmig Ui s smimimivani Gigwsivniigwign Shmimoghmuning

< H

(Submerged fermentation ) Mg UIR UEILNIhIUThEUNINI

¢. mirtivhionmuifian|iidhimigioms myuiae Jommifuivuyr (Batch
fermentation) thitdimighuidumsmivigsiamaify 1o mimguigemun §4
BaaimimwgisAviaywih tmgmw:mm%smi;mﬁﬁmsmm‘fg\aqm%simmmu
efidhimigoiatigm: 1 migiiuumARGMUYS (Fed-batch fermentation ) thiisdhims
mumsmivigeiamaife aimaho yanimauigemumiguishiistigwiife}ay
?fmﬁmmigmwmétﬁ’jmqug]ﬁ Y aUigUMIMBR U WG MIRUAROAR VNS
whwmiimiuuongadpaimimw Saminuivuugha (Continuous fermentation )

al

Ridhimi IR U sUlgvanimamu  YAImAUISEMUNIGNMSETINL ITwikys

=

mimAwARGasitunshuieime joimivigsamamnt yaimauigsmumid
gruRsaaktinhimightin (Krusong, 1986)4
.& 855623

GRIg:MRUARUYWIRUggUMSAmIY
MAIAT Acetobactert §rigsMORUANANT: NSEMMUAN gﬁn‘ifﬁﬁmﬂfgmﬁmm Sinnm
nen §hds mLﬁjwtsﬂtm amgiviuw 0 i)
5J1 Glucose 9[My RGAMSHMAAMINGO 0,9n[MY Gighwaniaisinks

ZFI—
e
e
5
=
-
g
w

Yeast SUMARIANRAN G JIGeUIWg OMAIW RIORNSHMAANINGT 9omAIw (Yusuf
0. Rajit, 2012)4 §mig:moifnigjihwmngiuivliag iRuhmisdadaig:hugan:
windhifinuifsie yinmywe Shgmvivuing)siPinudimiviguisd (Mother of

Vinegar) ymaaTNamiesdo ( Acetic acid bacteria) 1w:in a1 G Woitk 191 mig
iatim: (Yuzo Yamada, 2008 )4
0.&.9 [pEnsESgemiSBaERn8D:

aRgIocuY 1A Dobereiner MSTE MEPWIF IS amAaamingoimU[Ru
(LeFevre, 1924)4 MAIATIR UM SIFH smtr_;ﬁ%tg:mim SIATUTN O Acetic acid bacteria
Mt RATS(AY Acetobacter i mATATEIS: BISuyamMaaRmivighmonm
(CoHsOH) 1§t aiasnieu§6 (CHaCOOH )9

mejaminoRdngiunhewhpingbsse Mumsulghgiaima thumi g
amylases MiUighiMwEs(imiHANINUS (Anaerobic) ISyiFmmuFn sthwmid
(e Yeast isiguiichimipt mivighmmanuigichimmamumia Samifgdaumda
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§o1ih W aldehyde dehydrogenase uﬂmﬂ”ﬁmuhtiﬁ LﬁuSSLYJ 19
ﬁ“lﬁ-‘iﬁff:ﬁﬁjSimtiI”WﬁLULG‘ING‘InmﬁuUmen HAaNIEEY MATWwH
MIRUIUIN 0% (San Chiang, 2005) 4

rSmiuAnY e rerch
CoHsOH ——NaerodIC | ~11.cHo —2% | cH3COOH + H20

_an u

9.Bienimig RIYTEITIFIH AT U

CoH1206 Yeals | 5C,HsOH + 2CO»
SaCCharomVCGS cerevisiae

(Glucose) (Ethanol)

b fdhimip ey RuIFhn damiadc

2C2HsOH + 20> QAT 5 eHCOOH + 2H20
Acetobacter aceti
(Acetic acid)
Over oxidation
CHsCOOH —oXldation - 1o

Acetobacter aceti

al

pRaARiRBmassighmigdagaigsimmadangmaamiudorgim
(CO.) 848n (H.0)(T.T. Kadere, 2008 )¢
0.& 10 RsERN: HRIMOARHEDS

aanmadaigamdwidugeanistidhimiinig gﬁmmmﬁsmﬁ e mfi’m
i §69 HMISMIGIYRU (fermentation) ;SR nuilugan:annmnisda
gaga)thdsnsmngaumisiigmndaig: IR gumsphius: nugongs $adn
Bt (Yuzo Yamada, 2008 )

0. &.0m {BEaRHED:

GRig s MUIASHIRGMERIZ U (Fermented vinegar) §rig:8a (Distiled
vinegar) §mig:aisuna (Artificial vinegar )4 SUnhmu{ut}s Crisco Company MSUMMD
GRIgSUANN: s IMAUIS Y WIgUIs YW ywigsaisimginumsminmiwy
U856 BsHoth Balsam §asg:idumsnnnims iwwsimmhdginsainsiaigh
Trebbiano ¢ MUMWRINGNAS (Trebbiano) sﬁsnusmmum dwnsithimm iwena
1gsUIAgIS g i sMWwih 900giuAitIw §nig: HtanimSt igfi§nfim Shmsiuthi

>l

iy i sdngeliistgasipghmiogsmnumiuapmisdiisg Fmg:punaihin

tal

msan:pimsidaiannine (pnda) &4 Chardonnay yémMumuwt Pinot Noir (§13

Aiapiasifidgiipnaitm)4 Apple Cider vinegar #Bafiigithy Suthdaigsiduinm
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Swutga ifupumicEsyumunisighanigmiving §mig:§ny j
ms:mmﬁﬁﬁﬁnﬁsmﬁhwumw‘i’ﬁmuﬂ{fmﬁmm§ nig:adtimgadimunmhi §i
magmmsnan T uIGEA g §aig: malt thinig:wn winfwmntnigitisigh
wigturhig e ReOalyyl SapmonmiBiRgiig)ad Faigsnnll ROAMWIUIS G SHAT
Uik dooogvntiwiiudaig: (nnhns:ns mpias ApnHlinsnan{pny
(1ifgheumi Biaedu) nanss (maidsifamsiuiaigy Shgn) Shnanigl (Mgselisiph
Behn §mL§mqwmgjﬁifmﬁ)‘1 §rig: Sherry A uishiymumigln:mba) Shisink
qﬁvmffmsmjmﬁmjﬁ@m GrtgisAanSASHUUIL it AgiRim StLﬁmLmﬁmﬁtsiﬁh
HIUNT MIIguRUNIggapgamsyys Shmsani s emaiagn Shah
(CHANREAKSMEY, 2019)9
0.%.¢ MBS SeHB|BENCLRH62S
Faigzmsgnsinnnmidaningywigsinumsaiuiunasiisomadim:

semn iiwdnigAmuinsdnsinswagmaamiiamnatdunsndimanasauth
ifsgivnniwy uguigis:2asmaiSs AmmiugihnumadSiminygw@anmu
iwimgaisiianmsaumsnuismigdappuiphiaimiwasafmaiimhavs (San
Chiang, 2005 )4

2:GARN MSAPAMN
S

b’}
p D3

<
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jumngo . §alnpyninmaiis
ml SSanjasiemifians
0.9 muussgesianss
mifiianaisafigiutwnfioaanamiionfuandie i utawaiomiig
iy §mimn Shigwe
mna9.9 Miusugwhinas

uToaniR) g
& & o S S
VoW | OSSEN | Sunong | e | L Yeast .
_ §a (1) MAIRT (M0%)
(kg) (°Brix) (9)

T, gty

T, m 9.4 99 G.d 9.me GRIma

Ts gy

mumniaidnsuinmivwoptiimifiansg minigénigiomiaouniond

miu )
iRupinsivaioath mudw wiwudwlywapinsifidhcss mak
wnsmnfimesysunion§ adanr uTnanda ShuTmanveast §o

[MUANDAIRT
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inmaidviduwasaiahmiaigdaig:Aauaiadnsyomhs
‘t’ "

- UANDAIRT Acetobacter (I§ithy §aima Shigmw)

- 15§n1g: (Mother vinegar)

M. 85505 RSIBHIRR
A. IETmialg
- Rh(AgMY)

[2:4

-GNy

- pH meter

usRithws snAty A6
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G
Cal

- agRIuAEAAIA(NaOH) AUNT 0,9 Guglywl
- ﬁmmﬁﬁﬁmmﬂfﬂ(Phenolphthaleln)

- iilkewhwiia
- figyl
- [AthwgEma
on.0n.m ?s:sissgszségé’ess
istphiidimifiians mipyndgSwiginsifiddudss ouguigh hwisyn
S ﬂjmmULﬁ ABay ABApH RAHMAMATWH R RUIU (TA)Y
m.é SErSuMIGIaNGS
famAamudyhismifiaanviisimngusiangiivesgon guaoanmhg
(A8 1A 0] Sﬁ2UnmmuﬂﬁLUﬁJLU]Utu”ImIfLﬂumHéfﬁ'S y Ugwa fj”mLumm U
IGAGIRUMSARNAM Y "usmaummmwmmmgﬂ@ﬁmgnzﬁ wHARNIIn STk
RIUARIGAGSS 9 dooma iswaiglmamiinnauith Mot s wwmahywinaa
Ggs Mk Wiy FAuinu mon§ 4 tmwemgjnmmswnmUnmmmthnjmmwm
1EniUAG 9 hywdadss 9,0008M M 1IS1dgAnmMN ECHANIN IWINU WONFY UQU
Dranoiame s fanumomianmthwidinpe s wadaidadogamhwign sinnahaun
mmwnm fg1 Afwihwuigudadsso,d008MME iSldaanmn CHRNIA 1W:IN
Afw 1 upAig)awrdalidumsimne:idaio 8k
g $ 9,000 SO0 HIg)A jUTSHAJIAS (Sucrose) 1)

U1ams pH tﬁJG 1GUtwAIE Pasteunzeismnrmmm
B mﬁumuaﬁmﬁqm BUiR s Pasteurized 10 Lnamh

930: Dg =
-0 op on an
33 3
<‘i\?.’ L(\D Cie

RUAEH W9°Brix UIUYAUY
DMHYNIE WA MONG G
wsfsannumuptuniugwiyway

MINENT Yeast 1F%A 908M G MWMyWaia (Sucrose) RN SAS
mmﬁ Yeast ( Saccharomyces Cerevisiae) USS 9.Me&{MY GUJTE A 18160 Tﬁ‘ﬂaﬂ man
IWwHnN Vo g Umuenwnimmnﬁmmuawsawﬂ IMWYRWATFH OIS

=3 0

WEHRNIN TWINN 9 8igY UgwummumsLnU 9digiAyuWwAtin: AR

wnhe
202

919°Brix
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538 U,&008M bR 191aT (pasteurize) gRsMWAUANMAIRT (Igithy nimn Shig
) 688 momAIw gUIFMBUSWIYW WM UgAth Moy
n.m.& Spmsiojasernminiy

BAMAMUEo
MiIubFRRIUATGA MINENT Yeast
FIURIGAS §rooml L,  nfniegi 91 °Brix
\4 A 4
IRaTagH (9,8 Ko) O} Yeast 9,Mé g
A\ 4 \ 4
& (M cm) NN Yeast ARAJT9OW °Brix
\ 4 A 4
N ﬁﬂ’r'i@ﬁ Water Bath 90 min
\ 4
Frianio e—| Ianndndo+FaoL o MANUA
+ \ 4
Frienifu Lo innagy « §r9.d L
L | nwegi (199 °Brix)+§n
A
pH G < uigudnig:
\ 4 A 4
Pasteurized (9 M°C,MOmin) o [DARUEU (0&°C; 9&’?@)
o ' al A 4
ROMAMUSGY

Bpimu 9.9 igjuinaminigénig:

Acetobacter (M0% )

\ 4

Pasteurized (§Ath)
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Mm.m.9 ﬁ:ssmaﬁ&sm&smaasssajes@mﬁsmsmsms

pamigapannmadnig: Lnimswnmmnnmfmmnmmmquﬁﬁ LI
nU;fan HIMHIAIY ( Total acid ) HEJRINUFMTILAR NouRidhimigns iRuiauiia
iglislustimaas isTepansuigaisnAnia Y nusinimuaaehd nan §s Shrui g

RMYWHRLRRUNIEE
A. TRanimanBang (°Brix)
fURNI:
- NiUA (Pipette)

- mIngningighERAIUAGA
Ghagies jooAgrgimanomalyws iwaiyuamwigan s unteme)awal

v (a}
9

ﬁﬁqawﬁmﬁf{’mmnthgntm&gZIUNt:L@ﬁfQIULn gwinnh ong ﬁﬁtﬁﬁntﬁnﬁLg
g(n 1ehiduisinighmsn§iolminnmineiR uiiunAgisa ( Refractometer ) MSUEN
isloigiinahas $hnahig)id islahmmaipivissanaabmamamaifuniomaaiSasg

AU VW 9°Brix

[ —
c:B

&=

OAMARIAMA j ) S
H81UﬁjﬁLUnﬁﬁiHLﬁ qwﬁma 9 tmwenwnﬁw @téLﬁiﬂthimﬁfgﬁmsnggﬁtﬁ
mIRAIUIRUTIUNAGISA ( Refractometer ) msuipaisioiginana fhananig)i

2. mﬁnLﬁﬁ AR(EHAPH
cugni: SaconmgiRund
- Dita

Tiian(ay
nh”wmsmmm pH iRuwnsisiah s ama ilhmsiigiavAinh i8] pH gwivtt
pH meter (BANTE, China) iR {uififiglmuRunsakipmey
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uam At (in Khmer version), (in French version), (in Chinese version), (in Thai version )
joiiwndisiaminivuus unamuuis APA BiB0g (1Stos My wny)uiRiiig)a
ArguanhmangAhwiniwaygismani eANIIMERJ{UR ygpaithAth
citation AtfigTaiS il SuBsiindndaddigiw)

3) nyjuismimnamARIUNAMYUAS APA 1SN AU hAGMISANT YW
(Academic writing ) i3 aUTHITMIVINARTANRAMBUNRAIRUD ST ARl
MSIUAUNEANHRUS (In-text citations ) ShuUvABRINMIMISigAaiohis HA
UQQﬁULﬁDﬁﬁ‘ﬂﬁuﬂh ( Reference list U References )gﬁ§§tgm (Bibliography )4 R N1
tunﬁ‘amfmsmmﬁmmﬁﬂ

«  guiigamsmomidmipaniduidhasifima
- fuwagRAomstwiiiomt fagnBiiomivandhyanstig)eads
- uinmsitanumn Shadagignwismipniphiidumsd
= IgRAMNIRANRRUANIS ik yARRIR UG wRRgmuuaidig miensds
msiAgmins: 8 3dlihmoegugnHiNUSUTTYRANIR (Plagiarism)
2UNES

mgiglevngsituuspuu Amanmidunsunaviguigilgvanisugus
tmjﬁmnnmﬁmsﬁu MAERoNN ufaunianine MEadnndamhdimimin(iy
fuad jumn vfabihi.. iBudsmAdshnglShnaue wihrhumuidabupueids
gimasina SuSIAvhangMaARg UNESISiNoMSAMS gﬁs:tnsﬁm'm
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9.b 565 BESEASIDHENEENSMBIBES APA
9.9.9 (ENCMBIBATHLSIRNEG SCMITINBSRES
unkmufsifiing Shuanin:ny Onopiguisnsuganigaing muutige
Gonhidh Sudmiig isigh APA 7 Fab(pimsAnan it wanid ugamsMo nmwnanis
18:1gfRim isﬂﬁﬁhﬁﬁﬂﬁ‘mh“l 291NIAN: [UANNNUHAUS I ISUifvnsiankidy fu
FIsuif §mdfetﬁ@r@w°1 QUAINN TSR By (DOI) (piiat AT IsIadAniS]
inuwns4 pol india{pinsuinmeh URL i’ﬁm&ﬁsqgug https://doi.org/ mimﬁsﬁiimimﬁm:
ny Sumuisifiinng
1SNt DOI BSHGHT MM SUNUMENIM YU FRNITIUY (Table Source
Information of DOI ) 9
9.5 1 (ENeMBIBHARAS
APA 7 RRSTNUSuAnunUUSiataifimadoacgohishinuminiByhds
Riahimig adAien EﬁmS"HﬁLU‘t’m NINGARALUR YURRWIUAN (A) IBU{RImSitniig]
ﬁﬁLUﬁnUw%gjﬁ B)4 HAGSAIMALURIIAN A Bomunmsanitifiey gapidapulan (A

MUIWUANUUUS] (B ﬁmanmsmm 2mmmn=mjﬁfﬂmm HARNY LULnfmSﬁiﬁﬁﬁ
TR Smith IRUR AT ﬁﬁ§ﬂ§ 1R5018) a1t Jones ISIARHAUSHARNASGUAN I FIH
[UANGY]Y (Jones) SR{UANUITUS] (Smith) 4 JBUMMUTTIGSISMum:nyRawipanity

LUNStUEﬂS“I
2911N10N 2 Jones (1990, as cited in Smith, 2009 ) agreed that the experiment failed to
confirm this hypothesis. U The experiment failed to confirm this hypothesis (Jones, 1990, as
cited in Smith, 2009).
muuTigeismum:ngrpwiswanidspinssmnupdsiiadsmsiis Jacobs
diary (as cited in Cohen, 2015 ) agreed ... U The letter succeeded in confirming this action
(Jacob, as cited in Cohen, 2015).
RUTAIUCANEAISUANUUUSTISIARUMNAAMNIUNRIVEIHA S Smith, J. (2009).
Hypotheses. Western Sydney University. '
9.5.M MU FUHVWNYHIQSTSH
wasiByamsiamnutauaniithifs thwsEfugasng
SYW IR UM SURAUHAR NSEOM{RINSG UM MHFIAYIS] nﬁUfﬁhﬁﬁﬂﬁuﬂﬁ I wmi
nUiRssRauaEARnsFywihwisAafinnuuagadngigiig)s yg
whpinsi§ iy wmiAvpusimausgainstiyhb
AT u
Reference list: Goldberg, J. M., & Neff, W. D. (1961) . . . Goldberg, M. E., & Wurtz, R. H.
(1972) ...
In-text citation: J. M. Goldberg and Neff (1961) and M. E. Goldberg and Wurtz (1972)
studied . . .

]
2
A
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Sn
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Simsapinnghomihwynlngisgwitunsin:nyipwakgiayw gagiaivh
fonapiRiIwnouMUSd ab y c 19 upoigishinuiapguingus Susiatudinnan

TN

Reference list: Jones, C. (1999a). Assessing hypotheses. Western Sydney University.
Jones, C. (1999Db). Forming hypotheses. Western Sydney University. Jones, C. (2008).
Developing hypotheses. Western Sydney University.

U RAanuwRivogalngRitu fhgind
1ag]tiAl HRUS YRR

In-text citation: Jones (1999a) stated . . ., Jones (1999b) stated . . . ,Jones (19993,
1999b) stated . . ., Jones (2008) stated . . .

9.5.¢ sadsiss Reconingsesd
() HASNSYWSA
29101AN: &7 M. (V000 ). ZaTioA. AInm: (PRARAYIMUNM SHISaNS.

Reference list: Andreasen, N. C. (2001 ). Brave new brain: Conquering mental illness in

Bupiosagumenims: Ganidi

the era of the genome. Oxford University Press.

In-text citation: Andreasen (2001 ) stated that. . . or Itis suggested that. . . (Andreasen,
2001).

(2) HAlnginA

2qninn: & tam 81 HS an. (W000). Fariios. Ginm: (RYRADAY
Muwm Shisans.

Reference list: Copstead, L., & Banasik, J. (2005 ). Pathophysiology ( 3"ed.). Saunders.

———n

In-text citation: Copstead and Banasik (2005) stated that . . . or It is suggested that. . .
(Copstead & Banasik, 2005).

() gnlngbon ieldniyna

Reference list: Schneider, Z., Whitehead, D., & Elliott, D. (2007). Nursing and midwifery
research.: Methods and appraisal for evidence-based practice ( 3rd ed. ). Elsevier Australia.

In-text citation: fJHN s ﬁga"mﬁmgn :ﬁﬁ§ﬂ§ﬁtﬁﬁ §ﬁHﬁJiﬁﬁQU etal 1FIHAIRIN
(" Lijtwjﬁtgj“" 9 Schneider etal. (2007 ) showed that . .. U. . . is demonstrated ( Schneider
etal., 2007).

(w)ansn‘ tg’ tLGSi:hhtS.

Reference list: HA &mhﬁmmtnwmmmmts‘lmmmsmsmsmﬁﬁm VOSIAY
LUﬁSIﬁLUﬁmmsansn G%S v9 U‘ILuSunﬁ’IS ﬁijﬁGﬂﬂuGGGSS m ssiGigiinun A
§m§§98 §ﬁ’qmifﬂwmejvgwmmtmg,qwu%smimsmmmm 291100 Jones, P., . . .
Adams, N. (2009)4 Quliyev, T., Gjoni, H., Gruber, 1., Hofer, S., Fischer, 1., Maes, S., Lopez, N.,
Diaz, O., Cruz, T., Mora, A., Wang, R., Li, E., Yang, A., Zhao, L., Zhou, B., Mirza, 0., Bonik, O.,

fi
ASAH
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Aliyev, K., Biton, H., . . . Ishii, F. (2020). Referencing styles that changed the wor/d. Libtty
Press.

In-text citation: fU'B’]EU NHLﬂnIﬂiﬂ HA Sns ﬁ ﬁ Sﬁﬁn\jmﬁhﬁ etal. i‘ﬂﬁntwﬁﬁ“l
("N liﬁw\jﬁt?j”" 9 Quliyev et al., (2020) found . . . U This has indicated . . . (Quliyev et al.,
2020).

) (AUHASnghHRMN

2NN IWANSRIORNWARAY. (W000). oA AINM: QIWA

RIDRNWANSAYRMURDAYIMUNM SHisansg.

—“1 2

=

S

Reference list: Narungga Aboriginal Progress Association. (2006). Nharrangga warra:
Narungga dictionary. &5J1053 1STINUHASNSDaNTSIN:NY NUMBIUATHAIN:RNWUU
Gonkidng

In-text citation: [ABHARNSIRUMISIUN MG HIMsMamEAR] (v sibhpimsia
aNOUTNE Yt sRaRnsthudang yfinpanmByhu U WHAIMA

ok ﬁ qﬁ: Narungga Aboriginal Progress Association (NAPA, 2006) documents. . . U
Information is . . . (Narungga Aboriginal Progress Association [NAPA], 2006). U§1fjHﬁ: NAPA
(2006) shows that . . . U A dictionary that . . . (NAPA, 2006).

(G) MISIUN:HASNS

Reference list: 181N iR UM SHASNSIR UM GANNTHF U ENAN D STIYITANH
maminnadnagningiiwiimumuuTigeismimenyRntw 9 HIV/AIDs resources:
A nationwide directory (10"ed. ). (2004 ). Guides for Living. {f 815 “Anonymous” 1 §1 a nye
alanhualng (U8l "Anonymous” (RIMSUMAMHASNSI Sinﬁ“?ﬁ”] nUw\ﬁUﬁ
Anonymous. (2002). Maximum security. A hacker's guide to protecting your computer systems
and network (4"ed. ). Sams Publishing.

In-text citation: 1STENMURA{AIH YRAIINRIFIGEANRITN 1SIARHRUSGIRITIRAT
HAJIS A TEAEY o siTEankidaith hroinsaim ﬁijﬁmi‘ﬁﬁLmﬁfﬂHﬁUG y
HIV/AIDs Resources (2004 ) states that . . . U This directory shows . . . (HIV/AIDs Resources,
2004 ). Computer and network security . . . (Anonymous, 2002). fJH s istin mﬁ NGk
imuisinunavegivtumAig pasiisanidaiimnopinsnimaomiBajuah
HQUGﬂ‘

(%) e hiAtinag

Reference list: Craven, 1. (Ed.). (2001). Australian cinema in the 1990s. Frank Cass.

s islinunsyAinaghif sty wuigy (Eds.) 1SIARIMAGATURINN HA
ang §ﬁt§manﬁrﬁnﬁﬁu0@fﬁmmsu@mtmghgwﬁi’ﬁmmsu@mfﬁzmmmﬁm‘lgﬁmﬂﬁmﬂ

In-text citation: Craven (2001) disculssed the successful . .. U The film ste'lrred actors

. (Craven, 2001).
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(8) BnA IGAHRUS gigﬁtmqﬁmﬂﬁm
Reference list: {1 UIRAYWISIARIA)HIAISng
Ahyuihuiguinn HaUs ysue dANsINeISIARNED

Using learning contracts. Jossey-Bass.

SN A ANTTUN B I U ) T AT
BALURY Knowles, M. S. (1986).

In-text citation: Knowles (1986) demonstrated that . . . § This independent study
showed . .. (Knowles).

(D) ROA gﬁgustmqﬁmﬂﬁmfﬁﬁmi

Reference list: Ferres, K. (2001). Idiot box: Television, urban myths and ethical
scenarios. In 1. Craven (Ed.), Australian cinema in the ( 1990s). Frank Cass.

In-text citation: Ferres (2001) discussed the television episode . . . U The television
episode . . . (Ferres, 2001).

(m) 1eiAHGoER0 (E-Book) M sisimudgSwugmniw

Reference list: grughsuamaiwégSwmaids AmgSwianiphiismidgapidums
Swontal]imiagwmoinms s SWIRRIm v §ig: APA7 Ssa(gidnsfiansynthsdgSw
isiahhAmmn i) iimingiopioey ennianisyuisgSwianiphiumtiag)ia
VH 9:] EA ) 8GR s Ebook Central, Clinicalkey, EBSCO ebooks Collection, ProQuest Central or
Books@0vig. i81inuiieu Dol moifmsayuuiguhisighumuishamniunigum URLY
CUIRY URL Bt https://doi.org/

Hirotsu, H. (2017). Advanced analysis of variance. John Wiley & Sons.
https://doi.org/10.1002/9781119303374

islinudsws pol geBaphia)iaitumnssphgomamintiunsininy
Storey, K. B. (2004). Functional metabolism. Regulation and adaptation. John Wiley & Sons.

g
i

In-text citation: Storey (2004) stated that . . . U Functional metabolism is . . . (Storey,
2004).

(&) 1ef) i gio1aR0 (E-Book) iR sishifuamamdsifinnaithwas Dol

Reference list: Barley, E. (2016). Health psychology in nursing practice. SAGE
Publications. https://amzn.to/2QBXtxF

s 1siak IS s AT R W HASIHIEN i mu S o iR e
N mtsim?mim‘mﬁw URL 24

In-text citation: Barley (2016) stated that . . . U Functional metabolism is . . . (Barley,
2016).

() JOURNAL ARTICLE ( PRINT VERSION)

Reference list: Woolley, T., & Raasch, B. (2005). Predictors of sunburn in north

Queensland recreational boat users. Health Fromotion Journal of Australia, 16(1), 26- 31
fHIU: [USiD DOl S UHAUSIM Y tAugmuuhisichumuisham ik
TR U URL e.g. https://doi.org/10.1177/1049732312468251

usRithws snAty A6 me
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In-text citation: Woolley and Raasch (2005) stated that the . . . U Sunscreen is the
most popular form of sun protection (Woolley & Raasch, 2005).

(2) JOURNAL ARTICLE (FROM LIBRARY DATABASE)

Reference list: U suammiwé gSwmaifsAthymuhss
ﬁ?ﬁ\p“l qmbnssgswmms, magmmmsimﬁgmmnus Nigaiune

=9

Swivighiaimi
i s§gSWw y URL

L)

§8
g

c

pinsoagahdsmadsihdfmsisiatinaniuniisd aqnianisyusdgSwianiphi
ffiﬁﬁ A: Proguest, EBSCOhost, CINAI—]L, JSTOR, MEDLINE, Ebook Central, Science Direct,
Scopus or Academic Search Complete

ishinnuite por oo s aguiguhisioumuisiaaniunitum URL 9 O0iRy
URL My W https://doi.org/

van Heugten, K. (2013). Resilience as an underexplored outcome of workplace bullying.
Qualitative Health Research, 23(3), 291-301. https://doi.org/10.1177/1049732312468251

SNt uds®s DO AYERARICM SIMBNHR U SUAAN:E oM SHHAUSIUAT
Y S‘;Ujffr:ﬁm Siﬁfﬁﬁ UM sty Butler, K, & Gardiner, R. (2019). Daylesford longhouse:
Partners Hill. Architecture Australia, 108(4 ), 68-74.

In-text citation: Butler and Gardiner (2019) state that . .

van Heugten (2013 ) stated that... U The design is simple and pragmatic ( Butler &

Gardiner, 2019). Personal resilience is one factor that . . .(van Heugten, 2013).

(/) MAGAZINE ARTICLE (FROM THE INTERNET)

Reference list: Mehta, A. (2019, May). Beyond recycling: Putting the brakes on fast
fashion. Ethical Corporation. https://events.ethicalcorp.com/reports/docs/5 4 8 9 6 5 / EC-
MagazineMay-2019.pdf

pgs islinuigue il yiosyiifsmsive ymuuTigeim:ggRpw
291N (2019, May) MwiddwnsidupiasifilgiAinnangueq S§a URL ity DOI
wasiimommsisighuguishaaniuniy Uigy hitps:/doi.org/ §Si0US DOIY

In-text citation: Mehta (2019) stated that fashion trends . . . U . . . these new attitudes
may help control fashion consumption ( Mehta, 2019).

( ) ARCHIVED JOURNAL ARTICLE (FROM LIBRARY DATABASE)

tshnmums93swmsmymmsssswawmummtmﬂ Umms SW 290i0N3
JSTORY gmsj URLtStntﬂQﬂﬁSl;vﬂﬁg§SLU‘£S’1mEUiﬁijS DOI4

Bunkers, E., & Cochrane, W. (1957). On the income elasticity of food services. 7he
Review of Economics and Statistics, 39(2), 211-217. JSTOR. https:// doi.org/10.2307/1928539

Burk, M. (1951). Changes in the demand for food from 1941 to 1950. Journal of Farm
Economics, 33(3), 281-298. JSTOR. https://www.jstor.org/

usRithws snAty A6 md
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BhlynyABGahmuns

Die

TenansuigaienAni ixin

3

In-text citation: Bunkers and Cochrane (1957) showed that in the long term demand
for food . . . Burk (1951) had revealed that . . . U Demand had increased as a result . . .
(Bunkers & Cochrane, 1957). The demand for food . . . (Burk, 1951).

(%) ARCHIVED NON-ENGLISH JOURNAL ARTICLE TRANSLATED INTO ENGLISH ( FROM
A DATABASE)

Reference list: 1STin Ui uipngdsSwmnsingui s 83 SWYWIBUMMUINN YU S
§ §§tﬁ 2 AU AN 2 JSTORY von der Luhe, 1. (1982). I without guara;ntees: Ingeborg
Bachmann's Frankfurt lectures on poetics (M. T. Kraus, Trans.). New German Critique, 8(27),
31- 56. JSTOR. https://doi.org/10.2307/487983

s 1SN STS Dol ayuR TS URL IstatnénidgSuwH

In-text citation: von der Luhe (1982) concludes that both states are essential. U. . . that
both states are essential (von der Luhe, 1982).

(G ) NEWSPAPER ARTICLE (VIA PRINT OR LIBRARY DATABASE)

Reference list: ARAIANMANGSIAN: URL/ gl ST SWsHins Ny niigy NAaN
A hUMMESE §t‘;mﬁm:qg‘1

Berkovic, N. (2009, March 31). Handouts may not be sent: Tax office seeks quick
resolution of High Court challenge. The Australian, p. 5.

In-text citation: Berkovic (2009 ) explained that handouts . . . U It was suggested that
handouts may not be sent ( Berkovic, 2009).

(9 ) NEWSPAPER ARTICLE (FROM THE INTERNET)

Reference list: Griffis, D. (2019, November 21). In traditional language, there is no word

for disability. The Guardian. https://www.theguardian.com/commentisfree/2019/nov/21/in-

traditional-language-there-is-no-word-for-disability

In-text citation: Griffis (2019) explained that . . . U It was suggested that meeting the
needs of First Peoples . . . ( Griffis, 2019).

(%) ARCHIVED NEWSPAPER ARTICLE ( FROM LIBRARY DATABASE)

Reference list: 18110 mqmﬁtffmmmmrghwﬁg g gé’wmim Sﬁ[}?ﬁﬁim SYIUINS
GeSwywisumunn iy sigsw 2mmmfn'% Syaney Morning Herald Archives. RRU§i
URLIS 1atn§ ﬁifsqvﬁh GsSwislinpuiduSs!s DOI 9 Wentworth, W. C. (1984, January
24). Why we need a permanent base on the moon. 7he Syaney Morning Herald, p. 11. Sydney
Morning Herald Archives. http://archives.smh.com.au/index.php

s ishinudsws Dol ayuRgt URL IstatnénidgSwH

In-text citation: Wentworth (1984) stated that . . . U . . . the engineered apple
(Wentworth, 1984).
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(S) PROCEEDINGS OF MEETINGS AND SYMPOSIUMS, CONFERENCE PAPERS

Reference list: Symposium contribution: Muelbauer, J. (2007, August 30-September
1). Housing, credit, and consumer expenditure. in S. C. Luavigson ( Chair), Housing, Housing
Finance, and Monetary Policy [Symposium]. Economic Symposium Conference, Jackson Hole,
WY, United States. https://bit.ly/204i6AY

Conference session: Fulljames, T. (2008, July 9-10). A career in tertiaty management
— g lransformative experience! [Paper presentation]. ATEM Aotearoa Conference, Christchurch,
New Zealand. https://bit.ly/2GbdOhG

s SinhimiSATiswidsidumsimngRpwisiat sy yia)iialms
shgomEnnguednsuiianalianastayy ulgRianEia LY yududis
MW-mm §8 Publication Manual of the American Psychological Association (7th ed) fJ{ B U
2NINNUIgH

In-text citation: Muelbauer (2007) stated that . . . U It has been found that . . .
(Muelbauer, 2007).

(U) SYSTEMATIC REVIEWS

Reference list: Osborn, D. A., & Sinn, J. K. H. (2006). Soy formula for prevention of
allergy and food intolerance in infants. Cochrane Database of Systematic Reviews.
https://doi.org/10.1002/14651858.CD003741.pub4

In-text citation: Osborn and Sinn (2006) stated that . . . U It has been found that . . .
(Osborn & Sinn, 2006)

(1) AUDIO RECORDING

Reference list: U UMBNIUNANGRUESHASNSMHASNS SHUAN UAvIRUMSAR
mapiiphng)uusuisaniiing

Beethoven, L. van. (2020) Grosse fuge in B-flat major, op. 133. [Song recorded by Fine

Arts Quartet]. On Beethoven: Fuges and ratities for string quartet. Naxos. (Original work
published 1827)

A UN UMIBAASIERIRIRIG) Ayt AT LI Uf: YIRUIRUENEASNSY Handel, A.,
& Seiler, G. L. (2006). Adoration [Song]. On Ghosts and angels. Feral Media.

wasifuesig)adsnsmubuiiunhsaysuiguing:ans unoigadnahe
[GIE)H]

Tame Impala. (2019). Patience. [Song]. Modular Recordings.

ildfaapuhmibusiayguismisamighyodmag maby gﬁﬁtﬁjumtfugwt’jﬁ
SanidhpinsMUhusuoY

s e sifusongh ymaTunsiashidisifiinnaie URL moginsuigyidl
GRRARNTITENRY

Jackson, J. (1979). Look Sharp [Album]. A&M Records.
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In-text citation: Handel and Seiler's (2006 ) track entitled “Adoration” combines . . . U
Classical and electronic styles have been combined . . . (Handel & Seiler, 2006 ).

(f1) AUSTRALIAN BUREAU OF STATISTICS

Reference list: Australian Bureau of Statistics. (2000, November ). Use of the internet
by householders, Australia (no. 8147.0).
https://www.abs.gov.au/ausstats/abs@.nsf/Productsbytopic/AEBE67619446DB22CA2568A900
1393F8 ?OpenDocument

NH]EU iﬁiﬂmHnSﬂSLﬂﬁﬂUSim Ny UmmUﬁJHnIm NYENUW

In-text citation: The Australian Bureau of Statistics (2000) found that . . . § . . . was
shown in the census information (Australian Bureau of Statistics, 2000 ).

(/) BROCHURE

Reference list: Western Sydney University. (2016). 7ransport access guide: Penrith
Campus [Brochure].

In-text citation: Buses run on a schedule . . . (Western Sydney University, 2016 ). U The
Western Sydney University transport brochure (2016) shows that . . .

(Y) REPORT (ONLINE)

Reference list: Government report with group author: Department of Health and Ageing.
(2008). Ageing and aged care in Australia ( Publication No. P3-4147). http://www.health.gov.
au/internet/main/publishing.nsf/Content/BFE46 F21A3241ECBCA2574BEO01AGEQ6/$File/
Ageing_and_Aged_Care.pdf

isﬂmnjgﬁ§mgmf}\nﬁsm:qgmumﬁmfﬁaﬁm:qgﬁywﬂ

Non-government report with individual authors: Este, J., Warren, C., Connor, L., Brown,
M., Pollard, R., & O’Connor, T. (2008). Life in the clickstream: The future of journalism. Media
Entertainment and Arts Alliance. http://www.alliance.org.au/documents/foj_report_final.pdf

fUEﬂLU 1 LIJ”Wm,ﬂISﬂnﬁ APA 7 mnHﬁIGiUﬁJLU‘InGﬁnﬁﬂiimﬁﬁn‘jiﬁﬂLﬁH fU’LEﬂU
memﬂUiSUﬁJUthiﬁﬁQ‘DO G tS‘lnﬁmﬂﬁrﬂmﬂSﬁ’ﬁﬁm mewywium APA 7 4

In-text citation: The Department of Health and Ageing (2008 ) reported that... Este et al,,
(2008 ) suggest that... U ...was shown in the report ( Department of Health and Ageing, 2008 ).
...itis necessary to develop . . .(Este et al., 2008).

(W) IMAGE ON THE INTERNET

Reference list: An offering to the ocean in La Punta, Peru [photograph]. (2009, May

19). http://www.smh.com.au/shapshots/

Frith, J. (1968, April 2). It's on again [Palitical cartoon]. Museum of Democracy Old

Parliament House. https:/frith.moadoph.gov.au/the-cartoons/14- it-s-on-again/
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http://www.health.gov/
http://www.alliance.org.au/documents/foj_report_final.pdf
http://www.smh.com.au/snapshots/
https://frith.moadoph.gov.au/the-cartoons/14-%20it-s-on-again/
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MSHSIASTIM:UMA 29VIANS Painting, Infographic, Clip art, Map.

In-text citation: In the above image ( An offering to the ocean in La Punta, Peru, 2009)
it can be seen. . .

Frith (1968) illustrates through his artwork . . . U The cartoon (Frith, 1968) clearly
shows the tension between political parties. . .

An Offering to the Ocean in La Punta, Peru (2009 ) shows. . .

anUs iiniinGaniidh (srpdnomans) inudsandiieaue

(1) LECTURE ( UNPUBLISHED ) / PERSONAL COMMUNICATION

Reference list:

mt;nn}% tsﬂmmaﬁﬁﬁwﬁﬁﬁmsfﬁmms§Lmwmgﬁmmtmjsxmwﬁsmsﬁggﬁ\pw
HinsoagahmMDETwNfshnhgs ttﬁwgﬁésdﬁ{égmgmﬁmﬁmﬂmg figmegs
nedsSwinmumommnssrind fANSuinA A RINSENESISIANaUSY RiRcuam
ifpaniiuasia:nganwysinunFAMAEm / mivi)s A ANTLNE

In-text citation: H. Dwyer ( personal communication, January 10, 2009 ) discussed the

. J ... found that in these cases "neutrons are dangerous” (H. Dwyer, personal

communication, January 10, 2009).

(fU) PODCAST EPISODE ( FROM THE INTERNET)

Reference list: Atkin, M. (Host). (2008, November 13). Bermagui forest disputed turf
[Audio podcast episode]. /n The hack half hour. ABC. https://www.abc.net.au/triplej/hack/notes

In-text citation: Atkin (2008) found that . . . U It was found . . . (Atkin, 2008).

(1) THESIS

Reference list: Published: Fayadh, K. H. (2015). 7he legal regulation of assisted reproad-
uctive technology in Iraq. Lessons from the Australian approach [Doctoral dissertation,Western
Sydney University]. Research Direct. http://handle.uws.edu.au:8081/1959.7/uws:32383

Unpublished: Smith, D. (1958). Change and continuity. Following the yellow brick road
[Unpublished doctoral dissertation]. University of Oz.

U 1SH{UIG UHIAN U doctoral dissertation (M STARNAUITIENSIRUUSUNAY

In-text citation: Fayadh (2015) showed that . . . U It was found . . . (Fayadh, 2015).

(#J) VIDEO RECORDING, TELEVISION BROADCAST OR EPISODE IN A SERIES

Reference list: Hall, B. (Writer), & Bender, J. ( Director). (1991, October 15). Rules of
the game (Season 1, Episode 3) [TV series episode]. In J. Falsey ( Executive Producer), I'll fly
away. Brand-Falsey Productions; Lorimar Television.
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In-text citation: Hall and Bender (1991) examined the rules . .. U The rules . . . (Hall &
Bender, 1991).
(10) VIDEO (FROM THE INTERNET)
Reference list: Norton, R. (2006, November 4). How to train a cat to operate a light
switch [Video]. YouTube. http://www.youtube.com/watch ?v= Vja83KLQAXZs
In-text citation: Norton (2006 ) showed that a cat can be trained . . . U Training a cat
requires . . . ( Norton, 2006 ).
(9]) WEBPAGES AND WEBSITES
ts1mmtmhtﬁméﬁimsmﬁﬁuﬁmmm&fs
- HASNg/ HAIARUTYIY / HAGHIAK
- MUUTES
- Sonidy
- At g (iI08swsinnhEAsng)
o Fﬂﬂftﬁtg&?i—ﬂﬁmﬁjgi”ﬂﬁmmimﬂ 291NN Qmﬁﬂden GLU%J Twitter
% URL u
(A) WEBPAGE ON A NEWS WEBSITE
Reference list: Scherer, J., & Lal, S. (2020, January 10). 7ourism industry suffers as
bushiire Images scare off International travellers. SBS News.

https://www.sbs.com.au/news/tourism-industry-suffers-as-bushfireimages-scare-off-

international-traveller

In-text citation: Scherer and Lal (2020 ) reported . . . or Reporting of disasters can affect
localtourism ( Scherer & Lal, 2020).

(B) WEBFAGE ON THE INTERNET, ORGANISATION AS AUTHOR

Reference list: SANE Australia. (2019). What is mental illness ? https://www.sane.org/
information-stories /facts-and-guides/what-ismental-ilines

s 1slinunsynsng Shinapsiané M Ajgiyuingnian Mg uimauan
v RuR oI v mistidiatn é A

’ In-text citation: SANE Australia (2019) explains that . . . U Mental illness is . . . (SANE

Australia, 2019).

(C) WEBPAGE ON A WEBSITE, INDIVIDUAL AUTHOR

Reference list: Cooper, D. (2009, March 31). Native ant may stop toad in its tracks.
ABC Scilence. https://ab.co/2TteHPE

In-text citation: Cooper (2009 ) stated that a ferocious ant . . . U Meat ants may be able

to help control toad numbers ( Cooper, 2009 ).
(D) WEBPAGE ON A WEBSITE, NO DATE Reference list: ACOSS & UNSW Sydney. (n.d.).
What is poverty ? Poverty and Inequality. http:/povertyandinequality.acoss.org.au/poverty/
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In-text citation: ACOSS and UNSW Sydney (n.d.) are joint researchers . . . U Poverty in
Australia is attributed to . . . (ACOSS & UNSW Sydney, n.d. ).

(E) WEBPAGE ON A WEBSITE, CONTENT LIKELY TO CHANGE

Reference list: NSW Government Health. (n.d.). NSW Health organisation chart.
Retrieved January 24, 2020, from https://www.health.nsw.gov.au/about/nswhealth/Pages/
chart.aspx i{J ‘Retrieved’ §RjsumumuuTigs nmwaiaisiinunimishilianddid st
Ry ttﬁwésmsﬁgqmﬁmﬁ;mmﬁmfﬁmmsq*ﬁ'ghwﬁgc‘}§§Lﬁ‘1 2AVNIANHTIME
Urpn}iﬁmsmamm‘-’gsﬁtmmt’nwﬁﬁﬁrﬁgﬂ e t‘mmmaﬁ%g Suinapsian§ 01 At
nqémgn:mméﬁﬁfﬁmﬁmmmm

In-text citation: NSW Government Health (n.d.) has implemented . . . U Government

bodies have been given the task . . . (NSW Government Health, n.d.).

(F) ONLINE SOCIAL MEDIA

Reference list: Facebook page: Western Sydney U-Hawkesbury Institute for the
Environment. (n.d.). Home [Facebook page]. Facebook. Retrieved January 8, 2020,
fromhttps://www.facebook.com/Westsyduhie i[fi ‘Retrieved’ 811 JBUMIUM EUU?th am wais
ishinunamislitiangaé sty uﬁwﬁs&nsn‘?gqmﬁm’i’mmmﬁmfﬁmmsqagh
wisdsswy 2nninhs §a Twittergéf‘fmgmﬁﬁﬂ |

Facebook post: Western Sydney U-Hawkesbury Institute for the Environment.
(2018, November 12). The importance of pollination [Video]. Facebook.
https://www.facebook.com/westsyduhie/videos/340203470100137/

U S ISTINUIUM ARG MUTTig ¢S S(iRAMMUUTIGS

In-text citation: (Western Sydney U-Hawkesbury Institute for the Environment, n.d.)
(Western Sydney U-Hawkesbury Institute for the Environment, 2018) U Western Sydney U-
Hawkesbury Institute for the Environment (n.d.) Western Sydney U-Hawkesbury Institute for
the Environment (2018).

(G) WEBSITE

Reference list: 181101US UNWE n}tﬁméﬁwﬁhamﬁmm nNudinaanntnd Samimaul
MHRUGATSOIMEISY U TN AN MIHGUS mwwmsi URLtS‘lnﬁmLﬁﬁﬁﬂ fULHTU
ﬁﬁmsmsammnmsmttmh shmmsmmﬁmmtmjﬁrﬂtmsmﬁm ﬂUw\pUﬁUm APA7t
90.9 SIAUNIEAT APAY

In-text citation: The Immigration and Citizenship website ( https://immi.homeaffairs.gov.au/)

is @ good source of information for . . .
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Contributions of Pakistani Contributions

of Pakistani

authors to foreign library and authors
information science journals
An evaluative study

Zahiruddin Khurshid
Calaloging Operations Department,
King Fahd University of Petrolewm and Minerals,
Dhaliran, Sauwdi Arabia

441

Abstract

Purpose — In addition to quantitative analysis, the purpose of this paper is to measure the quality of
articles published in foreign LIS journals by Pakistani authors based on their Impact Factor (IF) scores
reported in the foernal Citation Reporis (JOR) of 2010; also to discuss the significance and implications
of this study for the current and potential authors in Pakistan and other developing countries.
Design/methodology/approach — The data for this study were collected from two sets of sources:
first, online sources of Google Scholar, LISA, LISTA, an online 50-year cumulative index of Pakistani
LIS literature, and web pages of several authors; and second, printed indexes and bibliographies. The
data collected were manually entered into MS Excel for tabulation and created nine tables, which
formed the basis of discussion in the paper.

Findings ~ The contribution of Pakistani authors to foreign LIS journals is reasonable in number and
below average in quality, according to the JCR IF scores. The authorship patterns show that there is a
shift from single-authorship to collaborative authorship. The contribution of academics is several
times higher than that of library practitioners. Likewize the non-resident Pakistani authors” share in
the global LIS literature is much larger as compared to their counterparts living in Pakistan.
Originality/value — This is the first study that evaluates the quality of Pakistani LIS literature
using the more popular journal ranking method, JCR IF. The results of this study are expected to have
a positive impact on Pakistani authors as they start preparing articles according to the guality
requirements of JCR-ranked journals in the future.

Keywords Pakistan, Authorship, Journals, Research work, Pakistani authors,

Non-resident Pakistani authors, LIS literature in Pakistan, JCR IF, Impact factor, LIS journals ranking,
Journal quality measuring tools

Paper type Research paper

Introduction

In his foreword to the author's compilation, Ten Years' Work in Librarianship in
Pakistan, 1973-1982, an Index of Library and Information Science Literature
(Khurshid, 1983), Kaser termed the current index and its preceding indexes as a
comprehensive record of the endeavors and deliberations of Pakistani librarianship
and found them impressive. Commenting on these indexes he further said, “not only
did Pakistani librarianship flourish at home, but it also exported its expertise to other
nations abroad. Pakistani names have been found in abundance on the rosters of
libraries and of library schools elsewhere on the subcontinent, in Europe and the UK, in O pp L8
North America, and especially widespread in many parts of the Arab sphere. They ®© fmeld Group Publishing Limited
have provided more than their share of the professional literature published in many DO 101 108AP-04-2012-0038

Emerald

Aslily Proceedings: New Information

jumngo.m H;;jusmmﬁq:ﬁngﬁsmgmiﬁ?@mw ( Scientific Journal Article)
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RESEARCH REPORT

11 BACKGROUND

The research and associated case studies are aimed to help promote greater corporate
responstbility for health and safety within the small and medium-sized enterprise (SME) sector.
The HSE has identified a need to produce robust evidence on the business benefits that effective
management of occupational health and safety brings and so the aim of this research is to
contribute to fulfilling this need. The research aimed to cut across a range of industnial sectors,
and approaches ranging from management of specific risks to the benefits of greater employee
involvement.

It 1s expected that the study will be used to:

¢ Provide robust evidence on the costs and benefits of health and safety initiatives to persuade
other SMEs of the business benefit of health and safety improvements;

¢ Highlight the costs and benefits of a variety of health and safety initiatives across a range of
industrial sectors;

¢ Provide material which might assist in the development of links that HSE is building with
SMEs and;

¢ Provide material which other actors such as investors, trade unions etc. can use to engage
with decision-makers to persuade them of the business case for improved health and safety.

There are a number of important issues that have had a bearing on this study to develop and
present a series of case studies where the business case for health and safety initiatives has been
persuasive to an organisation. Key drivers have been:

The necessity to build a business case for health and safety improvements in order for a
range of actors to successfully convince others of the business benefits of health and

safety;
The potential of appropriate and well written case studies to tell a “good news” story
and promote the idea that health and safety is good for business;

jumn§o.¢ iwmiAN{snihi (Research report)
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Conference Paper Recommendation
for Academic Conferences

SHUCHEN LI, PETER BRUSILOVSKY?, (Senior Member, IEEE), SEN SU', AND XIANG CHENG'

'State Key Laboratory of Networking and Switching Technology. Beijing University of Posts and Telecommunications, Beijing 100876, China
*chool of Computing and Information, University of Pittsbargh, Pittsburgh, BA 13260, USA

Carresponding author: Sen Su (susen @ hupt.edu.cn)

ABSTRACT With the rapid growth of scientific publications, research paper recommendation which
suggests relevant research papers to users can bring great benefits to researchers. In this paper, we focus
on the problem of recommending conference papers to the conference attendees. While most of the
related existing methods depend on the content-based filtering, we propose a unified conference paper
recommendation method named CPRee, which exploits both the contents and the authorship information
of the papers. In particular, besides the contents, we exploit the relationships between a user and the authors
of a paper for recommendation, In our method, we extract several features for a user-paper pair from
the citation network, the coauthor netwark, and the contents, respectively. In addition, we derive a user’s
pairwise preference towards the conference papers from the user’s bookmarked papers in each conference.
Furthermore, we employ a pairwise learning to rank model which exploits the pairwise user preference to
learn a function that predicts a user’s preference towards a paper based on the extracted features. We conduct
a recommendation performance evaluation using real-world data and the experimental results demonstrate
the effectiveness of our proposed method.

INDEX TERMS Authorship information, citation network, coauthor network, learning to rank, paper

recommendation,

I. INTRODUCTION

During the past few vyears, the number of academic publi-
cations has increased a lot and scholars are experiencing a
troublesome information overload problem, i.e., there are an
overwhelming amount of published papers in their research
domain. Although some search engines can help researchers
find relevant papers, they have to manually specify the search
queries and identify the papers of interest from the search
results. To tackle the information overload problem, research
paper recommendation which aims to recommend papers
of interest to users can bring great benefits to researchers.
Nowadays, a variety of academic conferences have provided
a great platform for scholars to publish and exchange their
latest researches, which boost the development and spread
of new techniques. Also, some online social systems such
as Conference Navigator 3 (CN3)! are employed to enhance
conference attendees’ experience at conferences. In CN3,
users can browse the schedule of the programs and events
in a conference, read the metadata of each accepted paper,
and bookmark the papers that they are interested in, which

'hltp:fﬂa:tllcy.cxp.sis.pilt.cdufcn.“pml:ll index. php

provides a greal opportunity to study the paper recommen-
dation problem. In this paper, we make a research on the
problem of recommending the accepted papers of a new
conference to the conference attendees. Since these new con-
ference papers have no user feedbacks and historical informa-
tion, recommending such papers inherently faces a cold-start
problem.

In the field of research paper recommendation, most of the
related existing methods are mainly based on the content-
based filtering [1], however, few of the studies have exploited
the authorship information of the papers to make paper rec-
ommendation. Based on our observations, the relationships
between a user and the authors of a paper could also have
a great impact on the user’s interest towards the paper. For
instance, if a paper comes from the authors who share the sim-
ilar research interest with a user, the user may be more likely
to be interested in the paper. Generally, users and authors can
have three different types of relationships: citation relation-
ships, coauthor relationships, and research interest correla-
tions. As each user 1s also an author who has published several
research papers, based on all the authors® publications and
each publication's references, we can build a citation network

2169-3536 © 2018 IEEE. Translations and content mining are permitted for academic research anly.

VOLUME €, 2018

Personal use is also permitted, but republication

distribution requires IEEE permi 17153

See http:/ fwww jeee org/publications_standards,publications/rights/indes html for mare infammation,
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TRANSIT COOPERATIVE RESEARCH PROGRAM
Annual Report of Progress

DECEMBER 31, 2018

INTRODUCTION

The Transit Cooperative Research Program (TCRP) was established in 1992 to pro-
vide a continuing program of applied research on transit issues. The program is spon-
sored by the Federal Transit Administration (FTA) and carried out under a three-way
agreement among the National Academies of Sciences, Engineering, and Medicine
(the National Academies), acting through its Transportation Research Board (TRB); the
Transit Development Corporation, an educational and research arm of the American
Public Transportation Association (APTA); and the FTA.

TCRP focuses on issues significant to the public transportation industry, with emphasis
on developing near-term research solutions to a variety of transit problems involving
facilities, vehicles, equipment, service concepts, operations, policy, planning, human
resources, maintenance, and administrative practices.

TCRP is a unique undertaking. Anyone with an interest in public transportation may
play a role in setting the research agenda for the program by submitting research
problem statements to TRB at any time. Problem statements are solicited annually
from individuals representing the public transportation industry, metropolitan planning
organizations (MPOs), universities, and federal agencies. In addition, to complement
the open solicitation process, from time to time, research needs conferences are held
or small consultant studies are commissioned to develop research problem state-
ments on topics of special interest.

The selection of research projects is the responsibility of the TCRP Oversight and
Project Selection (TOPS) Committee. The TOPS Committee consists of industry
executives, representing the primary beneficiaries of TCRP research.The TOPS Com-
mittee functions as the TCRP governing board and sets research priorities.

HOW TCRP PROGRAMS ARE FORMULATED

The annual research program is the foundation of TCRP. Formulating the annual pro-
gram—that is, identifying the highest priority projects to be researched in a given fiscal
year—is the primary duty of the TOPS Committee. Projects to be funded are based on
the TOPS Committee’s assessment of current problems facing the public transporta-
tion industry. The programming process encompasses a series of five steps.

First, research statements that describe problems in the industry are solicited annually
by TCRP staff, but they may be submitted to TRB by anyone at any time. Approxi-
mately 2,954 research problem statements have been submitted since program incep-
tion. Research problem statements are typically submitted by individuals representing
the following:

JUANG 9.9 IMWMIAN[ENIEIUGIE (Annual research report)
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PROJECT COMPLETION REPORT:

“Boys and Girls Separate Wash Building Construction Project
at Khumjung Secondary School”

Date: 30" July 2018

Project Key Information:

Project Name: Boys and Girls Separate Wash Building Construction Project

Name of School: Khumjung Secondary School

Project Location: Khumjung, ward-4, Khumbu Pasang Lhamu Rural Municipality,
Solukhumbu, Nepal

Donors: The Sir Edmund Hillary Foundation, Canada and Peter Cundil Foundation
Implementing Partners: Himalayan Trust Nepal, Khumjung Secondary School and
Khumbu Pasanglhamu Rural Municipality

Beneficiaries of the project: 345 students and 20 teachers

Description of the Project:

The devastating earthquakes that hit Nepal on 25" April and 12" May 2015 caused
extensive damages to school infrastructures in Solukhumbu district. The Sir Edmund
Hillary Foundation of Canada funded the rebuilding of Khumjung School Complex, which
consists of Khumjung School and its three feeder primary schools located at Thame,
Phortse and Monju villages with support from the Foundation’s supporter — the Peter
Cundil Foundation. Rebuilding of Khumjung School Complex was successfully completed
in end of 2017. The surplus funds remaining from Khumjung School Complex has been
approved for construction of boys’ and girls’ toilets at Khumjung Secondary School in
April 2018 on request of our local partner.

Completion of Toilet Construction:

Construction of separate boys’ and girls’ toilets has been completed at Khumjung
Secondary School last month. Khumjung village had access to running water only since
last year, and the school lacks sanitation facilities with proper running water system.
The new sanitation facilities constructed with funding support from the Foundation
have a well-insulated water tank so that the toilets will have access to running water
throughout the year. The girls’ toilet is also equipped with menstrual hygiene
management facility to dispose off sanitary pads. Our local partner HTN also conducted
meeting with teachers, students and guardians to orient them on using and managing
the facilities properly. This type of sanitation program at school is likely to promote
good hygiene behavioral practices in children and improves learning environments at
school.

ﬁjfﬂﬂQG) YRI [ii”“IIELﬂU ILHm Project completion report)
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Final Year Project Proposal (228.485, 2011)

Title: Assignment Marking Application for the iPad

Supervisor: Dr Eva Heinrich

Project Description

The tertiary sector is in a state of transition from paper-based assignment submission
and marking to electronically supported assignment submission and marking.
Electronic assignment submission has many advantages over paper submission, for
example in convenience for students, avoidance of postal delays and automated
bookkeeping. When it comes 1o reading student work and marking, teachers are still
divided in their preferences. Some prefer reading paper documents, while others do
not mind or even prefer to read student work onscreen. One of the arguments that is
brought forward in support of paper is about ‘feel’ and ‘directness’. For example, the
teacher can touch the paper, point at a section, and write directly on it. While some
applications used for marking, like PDF annotation software or Word track changes,
replicate the paper interaction to a certain degree, the feel for the user is very
different. New devices like the iPad open up new possibilities in interacting with
clectronic documents. This project is about exploring how an iPad could be used to
come closer to the real or perceived advantages of paper in the context of assignment
marking.

One aspect of the project would be to explore how the user interface capabilities of
the 1Pad facilitate direct interaction of student work, for reading student work, for
annotating student work with information supporting the marking process and for
providing feedback (o students that is linked closely into the document. Marker input
will be an important aspect of this work. This will likely go beyond typing and should
explore the possibility of audio input.

°
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A leaf stem leaf
0 1' 1' 2' 2' 3‘ 4' 4' 4’ 4‘ s' 8 0 1, 1, 2, 2, 3, 4, 4, 4, 4, S' 8
1 lo00113709 1 00011379
2 |s.5778899 2 557788929
3 |0,1,112224,5 3 101,1,1,2224,5
4 0,4, 8 9 4 0,4,8 9
5 2,6,7,7, 8 5 2,6,7,7, 8
6 |36 @ 3.@
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Ingredients Customary Weight Formula Bakers

units (g) (%) (%)
Cake flour 2c 192.0 23.7 100.0
Sugar U c lic 250.0 30.9 130.2
. 23tsp
Baking powder 1 tsp 7.5 0.9 3.8
Salt 1. 5.5 0.7 2.9
3

Shortening 1c 62.0 7.7 32.3
Milk 1tsp 240.0 29.6 125.0
Vanilla 1tsp 3.0 0.4 1.6
Egg 1 50.0 6.2 26.0
Total - 810.0 100.0 521.9
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Food material Weightof1c (g)

Corn syrup, dark or light 328
Cornstarch 125
Cornmeal

White, degerminated 138
White, self-rising, wheat flour added 141
Yellow

Degerminated 151
Stone ground 132
Cream
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Half-and-half 242
Whipping 232
Fats and oils
Butter 227b
Lard 205
Margarine, regular 225
Margarine, soft 208
QOil, cooking 209
Shortening, hydrogenated 187
Flours
Barley, unsifted, spooned 102
Buckwheat 98b

Oat, sifted, spooned

Coarse grind 120
Fine grind 96
Potato, unsifted, spooned 179

Rice, unsifted, spooned

Brown 158
White 149
Rye

Dark, stirred, spooned 127
Light

Unsifted, spooned 101
Sifted, spooned 88

Soy, full-fat, unsifted, unspooned 96

Triticale, unsifted, spooned 119¢c
Wheat

All-purpose, hard wheat

Sifted, spooned 115¢c
Unitsifted, spooned 125c
Alll-purpose, soft wheat

Sifted, spooned 98c
Unsifted, spooned 116c
Brea

Sifted, spooned 117
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Unsifted, spooned 123
Unsifted, dipped 136
Cake

Sifted, spooned 96

Unsifted, spooned 111

Gluten

Sifted, spooned 136
Unsifted, spooned 135
Self-rising

Sifted, spooned 106
Unsifted, spooned 125
Whole wheat, stirred, spooned 120
Honey, strained 325
Milk

Whole, fresh, fluid 241
Skim or buttermilk 244b
Nonfat dry, unreconstituted

Regular 134
Instant 74

Molasses 309
Sugar

Brown, packed 211

Brownulated 152
Confectioner'

Sifted 95

Unsifted 113

Granulated 196

Weight of 1 tsp (g)

Baking powder

Phosphate 3.8b
SAS-phosphate” 3.0b
Tartrate 2.8b
Baking soda 4.1b
Cream of tartar 3.1d
Salt, free flowing 5.5b
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Baked products
Eggs

Emulsions

Extruded products

Milk and other food gels
Starch systems

Vegetables
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jumngc.o jusasieathAnnagm $U7 juni SR{MURMEA (Courtesy of Rogers Penfield. )
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oghe anismIsaoyh{uAsIS InSuinmIsighiy
é.0 aR%

migguwAmuvy ymivtiwmisibmun sagmigiikigraidmndundmiad
nany gigsnahiiumhannwydigagnamafns s sismuniginsSapmeinm
s itwwmsminnsigaafmidapisidnanisarmumiduainsanidjsidis:
mifimappinsiusisuidiwaguiimiwiiamhyuisiaidalyndhigioitn
momidmisiahiaan ypiasgnwauanniduifapomidmananamiganipht
YUHUN éﬁ”{:mﬁmhﬁmmm ﬁﬁmsamﬁnsﬁ’jﬁmn‘nmmsummtt’nw'Binmeyer 84
Saltzman (1981, w1881 84 161s¥m) ¥4 Francis and Clydesdale (1975) § [ediisiph

HaUugnanSagiRimids (Clydesdale, 1972, 1976; Noble, 1975; Setser, 1984)
ﬁmwﬁmnmmamummmmmm mmﬁtmmt}mhg:%mmsrﬂégﬁnn‘ngu
munigfaasamaisnah yug:ndunanitumsisiahmmandng satislssamanhas
iansisighvamawyinien o EhMﬁm?syﬁwmﬁtLﬁs (Maerz and Paul, 1950;
ViIIanbos—D‘ominguez and Villalobos, 1947; Kornerup and Wanscher, 1962 )4 tm:ﬁn’né‘ﬁ?ﬁts:
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ANMIGRAYUTYWURA naswéssi’smrﬁwmicﬁﬂnﬁfﬁmmsmfﬁms°th§S‘1 MONGIA
ﬁs%sﬁjmﬁnmnhfg" imLmmeﬁﬁmuwmwumwmummtuﬂumjmﬁmmmuﬁm‘1
Billmeyer 8% Saltzman (1981) MSiGATTAG MY UIHURTAMATYW R AmAALh & ehe
mumiihodaitngilaama AmuvignisayusAnnatamaiimsuann:Ss
gomv mivgnainangiasiganbaimanaingwidunsiingg 2owinhs: ssiakiuis
Munsell AANGWHGEINSAMNATINW HVY C. H Annanan y§ainistiunpis 900 - hue
ishGuToRTa Y 8iy (V) uinmi§a mummmmmsﬁmmsum}ﬁ IRAMIMuisOsAns
mnfm@t’némﬁ (0) iwigraks WOANMNe (90)9 (C) nﬂﬂnfummgg Sueosliglses
spwisansaamuiséuindn af g/omnnmmnnmﬁzjnmwt :HONRA Shaly /9c
yayiia /99 AnmidmivifsaBaisacn (Clydesdale, 1984)9

Disk colorimetry {§it SUIﬁnthjﬁtuﬁjgwﬁILﬁumﬁ UMHHNAUASNAN Munsell Al
mihwalgnanisadasunonyisiaie§ifiimaSivapghn S agunigmiyTa (U§1
fianm§niuTn ) (Nickerson, 1946)9 10l 1 161 ¢ 11 NI SMAmMEA FinsmMUm
miRatatundnmpiwidnihigupin swodhivshuginsMwumumty
viuganisidgdigoyw gignihywinimsmumwnsnd mmmmfs%ég‘iﬁqsmi
qsinaghuauninis ssamagimsggh g Han(ismigadlanguofacims wWiwgt
nsRuRsiakévinandminumommnsupomihgayy adngimsinansimysinnn
%s§m§qwﬂfﬁmmmsmmﬁmﬁ (Clydesdale, 1984)4

wsiian(agfinhuismimananA Transmission spectrophotometry (im Si{F 1 e]
hesrkaR RIS n§IRuEhMASIMM AMWEN N Yt mihasiikwiasis: @amo
pinsiufahmimavinanisvnamamama thwandamumimandsfnsmapums
isigh ﬁglﬁﬂ AMUTW:MIG: UM AMY reflectance spectrophotometry Y §191 tristimulus
colo;imetry i snﬁgﬁmﬁmi@igummm 1S1AR{UAS tristimulus system [HIMSUEMA
IMWALN Y[R mink B0 hue Tﬁqu 8% Chroma t'sigmpﬁg Munsell iruAn§IRumsma
HUGIM (MATW K) Shm ﬂUiNGtSﬂ nhLUﬂg CIE (Comlmission Internationale de L'Eclairage)‘]
nnnfqunmﬁmijﬁﬁ sRligidnantmAiaghisng Saagikisndny svindhihiBsmod
asaUmInnadgSwoimspmiugn IMARMNAYIRIBA AN FIRIS:
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igan Gc.m Top: Discriminated image of cells in bread, obtained by cutting bread and
applying an ink pad to the surface. Bottom: Calculated spherical cell size distribution ( black
bars) compared to measured size distribution of circular sections of cells (gray bars) shown
above. (From Russ et a/ 1988; Reprinted from Food Technology, 42, No. 2, pp. 94, 96-102.
Copyright c 1988 by Institute of Food Technologists)
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A8 U saturation index {§iN SAANSINYWIUYS (a2 + b2)1/24 Chroma AtajSamnuTayg
11U {UAS CIE 9 0N hue (HINSUMMMGAAN hue (Qs), tan-1a/b (Clydesdale, 1998)
tﬁﬁj'msmmmwwum W gSw Hunter [HIMSUMMMMAAMUTMWHAS L, a §4 b 181k
saturation index 1A fN1 ( Clydesdale, 1984)9 MihasiiumngaumisnaNIuaa Oan it
yRanuyw Shaghdmopinsavmiyand euamhiduansinihsfysmopinsid
aUMIMATIIMN2 M9 iy CIE (XYZ) U Hunter o {ginsififlgiuinmmagamis
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iGN AT SWAMWYES A QATAROEWagLEumnwaignanisinhmijanipht
ShmiptAkARNAM N hﬁﬁﬂiﬁ%ﬁﬁh?@fﬁﬂjﬁﬁﬂ@ﬁmﬁLﬁLmﬁ'ﬁmmm‘mhfﬁmms
AmaAnisiFissjuns NAANIW Clydesdale and Francis (1969) 84 Setser (1984 )4
G.G BHRN: Geometrical
é.4.9 2% RejBNS

mih i ¢ VISMANAIUYUNINT UM UDAIoI T SMoNSSambmiganal
mipnihi SamipUARARNMN u?‘ﬁm]ﬁq‘fuuw%mfnmﬁﬁgmé‘ﬁmmﬁm RqunTANio
Saman A UMIEIE)U Samidnnaduiismagad vesisHaaman s vigg
NGNS MIUIMANMATWISRUARUIRUEH{FInSERMAmMUIT sieves SyWw
(FDA, 1988) stnwantiaduivinnaisig)uijmautudat:ainuingdatuigs ifiw
FRReRIsnoifynsuganighistdaiustaysinuthavmu

vigAtsRnjfrnopinsifgiha s §ﬁgunhfﬁ1hi’ém%s%jgngeﬁhmﬂﬁﬁﬁsgu
HIUNIRR Y Russ et al, (1988) msfndhifimingiahifsiduaki: length widith
perimeter convexity S MTG{AIRIRIG) Agimsh A FUimUnmmAmoiasimay]
ANNath ifHRIEoHiMSUATMMURMMAE yith 2 mimajumaisimamShmogims
TR wicAmSMMYAIAMAY Ink print (JUMNFE.M) yMIEAMRIGRIE)als
anuiuspinsimay §eSwuisuiRuuinmIttw Russ efal, (1988) MSUMNMAEUAS
cookie PIgh UGSl ShayRgpiRiumMSMAUNUIFIARS cookied Klemaszewski
etal,(1989) msﬁmn‘nswftﬁmﬁ{;‘&mfﬁmﬁrﬂﬁgumnmlmﬁm:ﬁ?a\pmmmﬁg Shmitiun
emulsion 4 MAMATUMNMNG{HIN ST WM W SEM 184} SAnHA 1 microstructure
(Bolin and Huxsoll, 1987)4 milmajum o {sIwidminf{ma digitizer attached & UM U161
ShwAsAniéiv wasivvismoAanfiualhaiéul Shannammipsuligh g

Cereal Chemists (AACC) gusitianyapimnwaly disd hamams Samigm
FOISEUOUS TwaaMAFInSRUuUmMhaiiteis: IRuEinsunmisiahjumn
§c.c9 mihariiain{pywig)aAmifiaas cookie (AACC, 1983, method 10-50D)9 G &
pastry AYEAIRYE cAama pinshaidgioinmimne SignwivasGann
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LAYER CAKE MEASURING CHART
m m SCALE
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iumn Gc.c Template for measuring indices of cake quality. Volume index = B + C + D;
symmetry index = (2C - B - D); uniformity index = B - D. (From AACC, 1983, method 10-91.)
c.cl\g
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WO hour glass Htﬁ (Cathcart and Cole, 1938)4 (Ul SiTSywigimsiaisiahg:inums
HhgaithiRma wmtm.mwmgﬁumﬁmﬁmims:mwmtﬁnwmnmmeﬂmt‘rﬁé3m:mm
IRhagaisinhg: U?BWﬂﬂfSL’%ﬁiHﬂfﬁmLﬁfﬁﬁﬁﬁjﬁmm8°Lﬁ7mSﬁﬁIGmﬁU?mﬂﬂ§88°

(Brown and Zabik, 1967 )4 UmUnUTWMwmﬁﬁmSﬁﬁLnimSnﬂﬂn hiopinsiviion
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uApinsupu gt wasilsysisosgompinsianmidtaiuiyw
isinuigid o dmisiginsiimiwaigingihwamon #0asusiapianspnam
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rapeseeds AT T SIMUsySis(mUiyd ShmidndiomBsinmiumiomiig: (Cloke
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saSywigimasdhwnygodinathifsisadanug agpinshaisiiavaiifAign
apmu SadapomAanamuiasanoranmu Shirvakiy algdihd pinsanthuny
Shipiosianwmind g agSisuTonaniR i hagAsauT (Tinklin and Vail, 1946 ) 18]
mamssignumnisugaSigifhnigy mnnmmﬁjé'ﬁggéisﬁﬁﬁmmims"mmﬁﬁw
BomY aIama AACC iRspimsindnsfysAmopinsifapmuinndvTnanuns sy
?ﬁmLﬁgtszﬁLﬁﬁﬁjﬁ§h"1mf{iﬁ'eﬁ'mﬁﬁ°mmsﬁmn‘nmﬁqs ( AACC, 1983, method 10-90).
Cloke et al, (1984) MSAANARI{BAIRFREIMMIHAYITARIN rapeseed 1UTWHT
fuShsmst msmgsmywtummﬁﬁmmnmsmsmﬁ g1919 UipugUISiph o AT
pinsiaBundgmhywSamiuyuis cake contourd ig1:Bhunkamaw miuyuis
miharitaagaaghthywiamimaiainin)sopinsmSundmanitn wnmon§hs
mst psifanjyamizuaidnmiadugyie mugat haspwuarmidiian gy
muanuIsighmidan
G.& SR
imutaniahmihasiiiishwsmndygaanm Dipn:EHinsg:ugnhiuAgmnivn

mﬁgﬁmm?tmﬁm{rm fﬁmgﬁmm?tmms:m'smgmggnmngmmﬁngnn YARMIR U
UM §ﬁmﬁ§mmgm§ﬁﬁ‘wmﬁ A As 1)U SR{BMEIMUNIY mgm:hwlsmngamvs
fUgan: mﬁjﬁfﬁﬁmm § G18 cohesiveness adhesiveness fracturability viscosity gumminess
springiness 8% chewiness AomthigaaihmpiiuEinsimanisiatwgsid vinan
1t RUAITNY (Szczesniak, 1963, 1986)9 BigshEsaiamailuieianmsitmig syl
hunighwsmaismnigi gy mifingsinis: maBsansushmasughmihama
Agtelibmigngurunt ymesnginililn g dut:muismaraudins:pinsaigy

“@tsinﬁ strain IR V(RIS UIRG U U'“nmmmmnrm fUYIRIUNRIURIEIUNIY tsinﬁ”mu
nywoss ”‘IIZULEP&LEHU.ﬁSwannfmSﬂUMHzmitsmﬂtLNN 9 2Unmmsinﬁ{pms )
Uy SN UAIAN cone penetrometers the Adams §41 Bostwick consistometers 18] nﬁ”ﬂﬁu
ﬁ;g 18] amnmSARA[EIANSUAEMAtAMNA TR strain (HINSHETY A “IﬁmnﬁJLUinS
issmid syt sifghmipnighigumimisaamsimapinsuigy Shmsma mifd
ey Lusmanimsnmnnmmnm As ol siHidhwmnumnaaigifatas
FNANENAANY (UTM) UTMs ﬁ‘m‘aUnmﬁmmazmﬁﬁmmimsm&ﬁajﬁa’m?mnnﬁ;:ﬁﬁ
mupimsidiomomndngituuaon: syfivmicisugnng Ao Onidpiggh
1g)ad mifinanungminmuiguis)alismudime UTMs miptmimasipinwsmngi
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mihatyhishwsmamspinsuiRagiamuifiuithaiah (Noble etal, 1934)9
McCrae §4 Paul (1974) msiffimarauaianh s agiitumsniimanjus)a§auiguuinm
AUMNGc.d aRMISANHR ANGIRNWTINMS MAYMNUATMANAIE) RS R AYMNIUAT
‘g@ghﬁmmmmmmnuﬂ g saginuidinumuih utv moginsiiatmidnnie
n‘iﬁﬁéﬁuﬁfﬁmmsﬁmrﬁnmtmw Bouton et al, (1971)9 MNTH (Agj[MY) %ﬁnﬁ'gﬁhfﬁ iU
GUARNAAMARURIE Comaw ISR ANG mtfﬁtjmﬁmﬁf&SHs‘gnﬁghmiLr’nuqm
iﬂh;‘ﬁﬁfﬂ,fﬂnmuﬁ iBfianid "oites” Ggsfrg mmpisming hphAghinw pites & fi19134
MG UM SITARASIRINN bite ByR{AIOSIUIMO G AIYHEY mm'mgﬁméfﬁﬁﬁ RAMA
RINGIVRICRN t'ﬂ‘h‘t’é'ffﬁ% amigmiggimsuipnmimAagmy SumRdaguismaii x me
)

- -

jumngc.d uah TR

quntaniRuHimsifthgidifaumimiwaigmnsSISanGA Warner-Bratzler
shearfﬁﬂJU’gnnmfr_jhg mndc.oY ngihoimoidgimARIamAaNS AIginsSEl 9.Vl g
GRS RS H‘ﬁﬁﬁ ismudanaiman{pimshea (Bratzler, 1932)9 iRAMHAIS UAIAN
issnopinsiAuguaEomuIedh utv v sinimeny)uis: Ghigphmmopins
hesRoiRumSAn AN SN Larmond §3 Petrasovits (1972)4 M nTheiismimaAa
Agmunlyw§ swEio Sﬁmmt’nfﬂﬁLm pisigiinumsiniomianiduisigpmy
m;ﬁquhmmﬁmgﬁ@fmsﬁm magihAgudamagmu dgismuagihwman
nngmpinsarsataghthywialy warner-Bratzler shear TS"LU‘ftﬂ UEhuAd dull edge
WMuushfamiEgaghwasuinmsimithiaashigpwintaanaigiva Warner
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Bratzler shear Shfigmanapnimng§ 9 miuhuwpimsasigSishinuaioma gfgm
Rgfupinswasmiancy moatagasidanmnuss ygdnnnidjio)uniygn "
nhEsig)a1a Y Wiliams et al, (1983) @ summmm&mntLULummﬂHmmsmU:i ﬁutg
hwaRhargimidympiiadnismiwa fUEUﬁILmU‘Wﬁn §JIURJ Warner Bratzler mnafugmi
MSIAIGMINY longissimus samples INWIANGAARIWINN VITIH YSINUANSRUGANG
RIS Ui inuLgiEhig s ﬁm"mmtmﬂ%sm’w‘ﬁgsmmfmu AthuanismiUY T
Kastner 8§41 Henrickson (1969) M8i&d 3j1G1m ﬁj‘aUnmﬂﬂtH”]SUﬂ:Up]mSWSfﬁjmtSHﬁﬁﬁﬁ
RANAMST YUMBEMRINSIAWA Jig:mima{ghfaigihisld ooe ie18hmiay mnd
ﬁgﬁmsﬂéts:émimmg‘iﬁtﬁsfmﬁmﬁﬁﬁgﬁﬂwum§hmﬁfu (Murray and Martin, 1980)¢
Szczesniak (1986) MsARayAmituimuiBalyma Wiwugan: mydadutaissama
aGAINSIUHIRaRait vTnanagnidupimileimaamsgosisanditums
G aphpuUIR§hagikpinsaiansit hipaismnginivsuiuanss siana
nGssisaginpimudginasamayuitunsuiumvm Sinsagiaginsmionsine
magikistommuitugautiamoENMYWw (Bouton and Harris, 1972)9 MITGIAAIISS
minsusRaigiamuwid UTM SRt wnsitidgimssamamn s ishnumigdym e
ismitaiganoifisigin ainpaiagimsibrduaimuBmaiiangy windh isminw
MYMNGSISAMNGUURUARIUANIS:T ANGIAIGIYAN frankfurters SHRMGARUTRUMS
gruthsid emulsion 18416)6 Ansmngommimunian St uisititm

UMN§G.9 UAINNTIUMAANG
nigmsgmguigihiminsuaan:omit Gigmovinmiugmeaama
umsann:ignw dansdcaomoinmsisi@mmaiihnwsmnisaGaguainis:
Quinn et al, (1979) MSNWMIAND 2uAINN T agImAn Shaunianh g dhmuni
AN (BRSsaANRt RN ) mimsmoipinsifillgipafSahwsmniuas wieners
frgn:aigitusgumsnashpgomywigmanupuisphwsmng Prusa etal,
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(1982) sAnanEAmIBpMIMIRRITIUES UG Instron §ﬁmsn§ht§ﬁjhwﬁfgmmé
IUU poultry meat frankfurters9 AIAMSUENSH WNMUGHARUIRU{FID SRR
9swnssﬁmhmsrmmmmurﬂmﬁm Shihig Al BAIRUICMYATYW Warner-Bratzler shear
IWMITRUHIRE puncture 8% incisor nH]SﬁmSTh“l IS:MSUMMD Warner-Bratzler shear
SumiHIRA puncture probe IBHIM ST ywMiGAnanGEAISIRIR U W BIg G
MITANMYW frankfurters¥ Lee et a7, (1987) MShWHIGHAZAWITMNITIAY 99 1{jl
YW Instron 4 gatamsiAdmemmaiinGss m Amagiauins isinuundwagi
umuI§mivint domatw Sangiamanfivivwséonassamthiygthywiadgman
ﬁj[}ﬂﬁ elasticity, firmness 84 chewiness |
Ginzansidumsiudisinim mogiags yngnismishAmannauygdisaanmn
IR S AN 12189 MacNeil 8% Mast (1989) MsAnanSHfnAImUNGUAghwsmn
imumsammysagishibigmgmhwinginnais "mnasSamiinn- algiusgu
nsgummywShmiaynsiaimivifa tmLﬁmsummmmmlﬁjmmmﬁmsmmum
mnyﬁnmmmniyntSwmﬁﬁmtummStﬂUumsﬂmasmhfmﬂ HAHIRAg UGN AMATW
tLUfuﬁﬂLﬁnﬁUULUmnmsmmwmgutmoumnwmmmmmﬂwummggts{jﬁi@gams M1
tLﬁjﬁqm S Warner-Bratzler shear (Costello et a/, 1985) mmjm 3VAg) ﬁLﬁﬁ (Berry et al.,
1987) S¥ Kramer shear ( Strange and Whiting, 1988)9
.8l swsemnsis Soigins

|z2

A
G S

Puncture testing m@ﬁ@ﬁLﬁfm sifimaidgihwaigmatuisidmigind Shuig
2UARIANNATEUINA Magness-Taylor A 2uniaNIFm gig wipuhwuTnanagiaiugimi
iBgiphuguakaamaediElMAMAYW (Bourne, 1965) 4 Ut AnAgikiBNimiIA g
@tsﬁmmm:t@ﬁﬁémghmﬁfﬁuﬁ IWUUUAMBIW: aNGY JUAIANS The single pea
puncture maturometer {§i 0 S‘i[fﬁﬁi:ﬁﬁﬁﬁmgm:fdﬁ,jﬁfﬁﬁﬁ (Hung and Thompson, 1989 )9
Hung &% Thompson MSHF{UAShawSMN Ottawa (pgjuLATen slgihwaiyminogy 8k
mismiwifiimaniBuum STHUNAGHIMANIAR I W SAn AnUIisigAaMI|MY
indinmmopinsiandifgidapimnesisiging Shuigs uah vo0w§n imsHaiyimy
WM AMATSIARUHT Y 1STIn U S MI eyt mm:mi‘msuf»pﬁmﬁ Shn UM e
iLU:ﬁ“lﬁﬁﬁtS‘]frjﬁLUHﬁ‘”l mmimtﬁsmimSﬁﬂﬁmﬁ;mquﬁgts: (Szczesniak etal, 1970)9
‘aUﬁmﬁiﬁmﬁgthﬁsmmﬁmmﬁ Shuigmopinsmuisi§adsananhtunmu
Instron
é.&.0 SIBLIMCALSHNS SSINBNS Viscoelastic

Rheology %m?qpmLﬁ:ﬁsnﬁtmmgnmé&mmigmmﬁeﬁﬁni ShThy gig: MmNty
AlimumMIANITAINS AN NS AMIARMILANINwSMISMUNIY MIHSIA rheology
étm:mmmfﬁnfgumummimsﬁ§ﬁjigjﬁ?'@1fn WIANA Scott Blair (1958) $H Finney (1972)
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mSLnULnﬁLiﬂhﬁJth”]mﬁﬁfmS viscosity imisiin Ui RANMnisHRmaNi g §iA S1giH
viscosity IURINHISMITWG: 9 viscosity LnumnLnfG‘lSﬁﬁﬁSﬂnﬁuSStS”limﬁu L@fmﬁﬁﬁj
INPHIMGUIMAWNAYWY AAMIVA A AgikiBuEINSIAAANG 1 dyn/ LR FT(n 1
RUAMS 9whFibn tsfnnim{ﬁmmzmmsmﬂsmmwm sinRutiuatthwaimani
9 (5R G viscosity (o anAthuaan:gwisianiongs yianiomASAE] i ok igind
IRUINWwgH §ﬁﬁmwmﬁ?smmmmﬁﬁjﬁgtﬁégéﬂ ﬁm?'nmtg'ihqm VMAIW 9MAIW
§4 nonfat milks A{ATM SUltn‘ﬂ M th Newtonian (Wayne and Shoemaker, 1988)4 M Aj
viscosity IAtashanapinsifidgiiumbisiduann: sudsuhmanidsivsmasi:igy
viscosity TR MBS AIMSIANS Mt wig) vkl usm i sHmanimy wiasamant
W danygm s s ovmenu:ndgwiigviguia fasmonidamuiw:onilayw
AmmiaTangmis viscosity iRUNATHY Todupi§angmusigaywisohmamo wasid
SN UUUIN) sthgsMoIPimams f.’;mﬁfﬁmmimsmsmjhfnﬁwmmmﬁmi
heU viscosity §GTh0NY Ostwald AHNGIAMSY

mnamy gyimnmoginshwalyhywihm

nagmids g Uik
mmlmu Cake battermmmfmﬁmcm mmmmtsi UIREUN
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b A mihasitui ansmuywis
m) msfnaniimndiname

UIa¢18: (Tinklin and Vail, 1946 ) 1 Grawemeyer $1 Pfund (9€
inﬂEUmEU”]EﬁB\jwﬂjmumﬁJULﬁJUﬁJLH‘lUi-ﬂUmﬁG‘ffﬂ9nL“u’ﬂJ §nLuEUniUﬂ IwifﬂU 84
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N mMAMAYW (0 moind 8o )9 mnﬁjﬁtﬁgimimsmnwmmh“’mmﬁgfw
(Aathash o) TanuthuatnwinaidumsAnng
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LnfmSILUNUﬁMUUJ creamed com s inifotmiagnin Suug:itagwinunsii
Wyng tmwmmmnmmmmmﬁﬁmmsﬁmﬁmnmmﬁnnmt’nm%sugﬁﬂ QUAIAN
nghygRt o wituddhnuniyishmesysivangmeipudaoghiwiamy
iRumsAnngd muf{OaEInsANNAMERMITSHRM N MU tomato catsup (FDA,
1988b )4 Foehse §4 Hoseney (1988) Msi{J Bostwick ifjeiapimaanassignisiyins
mii{J{m AT Bostwick & § /2] viscometer U§ umAU WU MIR I SRpIMUTywih
sedimentation IS Mg ginuifiaag 9 Eling (1988) Mmsiansidiauninhhasai
mﬁmfmsqughmngmagqmmmaﬁﬂ gigshunagoipinsififlgidaniagnmuisia)y
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han Lﬁﬁw‘jﬁwj i smoimsifa i viscosity SRiagimng a2 s
m MINUNUIRATSU YR AGU§iwisunnaaiRuinshaisind
(Morse et al., 1950) U[ﬂiftﬂ mmnﬂ rotational viscometers miLGSI-ﬂﬁiﬁmS'ﬂ
AUSH Brookfield viscometer rotates 181 AIRNITA A iNwogsismigauislib el (i
ﬁLﬁjnﬂSnj Brookfield viscometer (gummgé.m mimsmtmmqwmmmtmsqz
18H¥ S syrups (Collins and Dincer, 1973) protein slurries (Fleming et al., 1975) SH gums
(Balmaceda et a/, 1973)4 181fill Maichael viscometer & IRA{AIM S W UISIAkHRMGN]
WA ttﬁwﬁgﬁﬁﬁﬁgmﬁf&%mm:m iRinhakiFpia suﬁmtsﬂg‘:mmﬂsxﬁm
1811k Stormer viscometer mihaT g AigAtH{mismiviudgfinms{Ryaisiak
samn WHINSURIMWARIRAAMSY SIM:UgyWwoss mi;mﬁhgimmﬁjmqg:mi‘fﬁ
msHgiaSmuinuingoisighnigl Shmicgsis starch paste mfﬁﬁki’fhtﬁgimmms
i8R 2 pIAYIYS ttﬁﬁjtaﬁmﬁmim Siftgjhihwi(d Brabender amylograph
mingiyy §'ﬁmimsuﬁm Summhinhaamaisiinuhginsagl GiEmay mihay
tﬁg%‘unmfmSﬁﬁLmﬁn9LH£5Lm{ﬁmS1§hH§mmfﬁmﬁms&;mwﬂmhﬁm Brabender units
(BU)9 MIUA w%agtmﬁﬁ2Uﬁinht's:L‘qusmSJn}tmw Shuey 84 Tipples (1980) §#
Mazurs SRHAJEMENT (1957)
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2) Elasticity

f?J]fLﬂLfUIS rheology iUUmmmh”ﬁmjn\ﬁiSﬁﬂimnﬂfwnﬁﬁv R aNImani viscous 4
aimanigiis:Ismopinsuin:s Gishmopimsgo(si{nWIMWanIAEH iwwns
pgan:(pvIgTimIsinuAgRHINSEAIOMY YUWARIR UM SIA Elastic jEMSANA
iR UHGM IR0l (U S baked custards, rennet curds, gelatir‘w gels 8% starch gels mNinis
inuginsoyuspmsthwimumeidumpagoivahisinuidumAsmiiada yiihw
mmmémméhmimﬁjﬁqmtmwztmmhtﬁgﬁﬂ@ﬁ AW sag Isitumopimshaiitihw
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Anans1isinhavmgs Sag UQUUARINSUNMMMAILISAYAIYSINA unmolding
2Uﬁm?1gigigljﬁﬁfn 2UAIN B MYEWIRUEIN ST DI WH ISMATWIVA sagd
ﬁmfms;'osmjﬁLi'nﬁﬁtmmmmt’fmmwﬁ%g%sfﬁmujnﬁsm% sag ANGI:H 90 19
GOMAIW (Ehrlich, 1968) ?ﬁﬁﬂpﬂﬁﬁjﬁﬂL@fmStLﬁiﬁHjﬁf{Imnﬁéfoﬁmi‘91§ﬁmitLﬁjﬁﬁ;m1
quAINNATRgY (Jumndc.d) mopinsinmguuinomaiGR@Eaydito syl §
inufds Mt sumwimansySpnuuuimangsidumoinn sAEARMLaY QUAIAN
ywitasinvgiomivanne§ifianadgid Satidhimndimuminngomigl§h
2UATAND B AGATHIN SAN AN Hanning and co-workers (1955)4 Johnson §4 Breene
(1988) tmjumju?ﬁmmfnnﬁsmmﬁmm f311R pectin gl 2URIANT ( Pektinometer,
Chatillon §% Instron) faimsigfifigiin ysmaiueivagn yismisamay auaian s
mAgohgusiiaaitumoinsapimnwalgiioq baget 84 Colyer (1984) M
Andnsdfimudinatss Apine MUARRItN (MIUHEIGINE MUNUIeISamihs
A momsii Mnaiags MU agUIMaN MIv)a Jamim: )Y 2UAINNIE Y ARHRHT
smUigifh utMg munns:msvipmiiiagmidsitumoginsawngifinais
uann:hwsmnitu

é.& ¢ IBEMERRININHSRBINSIHNAVBIB|NS

MISGUWAITAIHACRSITRUARNYWESSAMWIl UANNIURROAR IS

BruhginsRinanwilE GaguiRhig)ad fig:miganaiuganiRupinshwaiy

gwshzummhmmhmmmsnﬁm AN{EISIANWMIANY Dixon and Parekh (1979) MS
nwminhtwsgaSirmidaman fadiplismnpaguanashiaSamiwundmism
AN UIUR butterd
é.8 & 518986 Doughs RESBHSBLEE

-"E

mihastinwsma tdamugin sifigiuishil bater §1 dough imuthifian|agyw
iiapanganmaislaguSiaghimw iwigimapinshathywavaang
2URIANA K viscosity SRiagtmniRjRig)a(pimsifidgihwaly batter upan:firesis
UINATUR dough ARAghigISaANNMNISHURRUIRMUIMSUMUY tegimn §hugmnis
doughs MIG{HINSNAIENY farinograph IR U{RINSIG ISR AUN RAE R uHimnE Y]
U‘t’gﬁmﬂsgﬁﬁﬂﬁmmm Wiy (Locken etal, 1972)4 AFRIASIERISIINUIR gluten
AndpinsuiRa swimwyansmiswoishinmuitn gluten {Himsivathywiaminnts
ARSI RAMISINGS UM SM YL mixograph (Shuey, 1975)9 (IR MITAN N U
MORINSI M YTNATSAANMA cookie dough T AN[ATIE UM SULNAINU AACC (1983,
method 10-50D) ANg8umiaiedhglisss ® marsiwhnhihwudugBiywais
fannmn gondpias iiwhaiedi (w) ghiglay slApinshAangifmimumlho
IR INTWAYRRINSH AN UINN (T) ShURjve MINUANIS: MO{E WIT (HiMS
anns iwhthamitupinsusiasy idufisidig)anmagdmoginshal (Amadt
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and Wehling, 1989) stiwmihwaighwsmaisadagusginsiimuiitifse mngikis
mitiun pastries §gWmogimsAMnamywavAInN U IR uHInSUIRAIgTIMW Bailey
(1934) Fhuinmakumndc.o4 § pasty y §0IRIRIG)A ([UMIAN G.¢& x .0 RFiGH)
Lﬁ;imsmﬁtsﬂmm‘sﬁmgﬁﬁﬁ iIshaibinywiins s wHOWYSHuar hiva
1968 IWAgIRHINSAAMEnY aigiuauAinnhwgmsénngshmuniginmywsi
annalgutMnes ITwalgiR e grumshyws Y Kramer shear press AvsthUfnAgh
unhgihidfudgmanumumngsiifi (Stinson and Huck, 1969)9 MitFIA/TIUA
Lmﬁjh@mﬁmflmsmwafnqwé’hnﬁﬁm@t’fﬁmwummﬁ UTM (Arndt and Wehling,
1989)4

jUmn§c.c uRInNNSUNE ShiutiuNRlaky

Compression testing {im ssaifidagnuidgihwaigmaty yesisadanuigad
mngspimsAnnamaBalsmMIuNUIMuUgnisi SiananmatiyipinsAanathoss
ﬁgﬁtﬁﬁmmfmﬁﬁﬁjsgmmsmmgpﬁfﬁmmsm‘gﬂﬁ (Babb, 1965)9 2UAIANUINU Baker H1G
miosifidgihamgiuaan: ahhwsmaginfing: (Guy, 1982; Kamel, 1987) iW{AINS
Anansiusiahil AACC fUMATHE (AACC, 1983, method 74-10)4 2UATANNATAYR{UENT
NtR O MAT W e sl R (Funk et al, 1969, Kamel and Rasper, 1986) M8nanififimi
nhmamUsHAN U UCHWAN R AMASIRURINSIAUNUIFISamnns cao §4
VB ERRFIBHMY MUY §4 angel food cakesd MiNaTiFiRmMaTh Sasmopims
1H1§I YW Instron UTM (Baker et al, 1987; Walker et al, 1987)9 MIANANRUNMUM{U
agiuGiungBAimsiAnwmInNBRIRT (Doescher et al, 1987 )

sama SaugennismuaypinsEvpRAUhTGaghmmamniig Siana
RARAMS UM HRIN: §h%ﬂSmitﬁtﬁﬁgtﬁjﬁIGJﬁL@fmég%mtﬁnwLUHﬁmﬁHuw
oltumsuinmisighjumndae. g1 Fnminsiphddh ylaiaginsipoan gn:miuyw
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TenansuignienAnig ixin

mnopinsimSudmhnsEal (Baker etal, 1987)9 AANFIYS UM SMNIUYNUMSTE
ibsean:nUiRuRiEisMIURuIASIGIh §IG:IANA Baker et al., (1988) M SHUAIEIAD
pnumi§iaag SThishid utv emans isdaha VeddisR pinsiaumians
RIEUTE AACC FIG-0& (AACC, 1983) 9

jumndc.& wromapinsififgiegumssing yamaisinanms

¢80 SR MmNiC R SRS A IS DB HIRNNS; B DS
hwsmaiRuasAnnaiagmanihwysaigsmshugan inwignin:ig Uig
muganisunumg gig:hmowunshiiamyupohwaigugan:fsimiguipl
msuifaigihg mimasphishwsmaihw Panel gnan{aimsibaigiaisinhivi)sia
e ool iRl Ehnws Mo TRnUIMAS SO SRATE 2uANNAIAH
sahsmumigigipinsiaviaididuignaigdshhidpisswhhwsmnmimigsl
(Friedman et al, 1963)9 TG {FRIRU{FINSIEMINWHEIYIB®S hardness, cohesiveness,
adhesiveness, fracturability, gumminess, springiness, 8 % chewiness Viscosity & (U & i
hibpepa sl haympimsiahwalyiyw viscometer {6 Brookfield viscometerd
IUABYRIVAT Instron UTM {giq Si{J1d W Bourne (1968) fsmumiimas{ghjuamis
mimig jumnisaramagais: Avpomndiagmumidupinsunmisinbiumn
§G.909 ANUMATS UTM e §16]R10 yG i muaRH]miti isﬁmmh;’mﬁ}@ﬁgﬁ'ﬁfﬁmmi
Mt giUe A AmARMUNIREI Sﬁﬁmenugugwﬁﬂﬁmﬁmﬁmmwﬁﬁwsmmzuamﬁmi
MSHSENAUR B AmAmnMITGY 1T 8ianmi) bites twod
fgpmufdsthnibphwsmnmogimsh igpminmatR UM Y] bites two §4
Eiosvinm @ywhhitr aadiamuhhigEahEuGgs[ad IRupinsunmisial
JUMNGG.994 h;tmamimsﬁfx‘jtmt@m mm?m’ﬁm‘m@ﬁ&?Sﬁgﬁhﬁﬁnﬁgf{jgﬁ}ﬁuﬁmsﬂtn'm
peak HAUIWIG bite 9 (H)4 [URSITMINAISIgIMNIARIGINYSINN peak HAUIY MUN
uinenfugan:fieiesis fracturability MUNBRUHINSANANRUIUMNGG.99 Ssms
sinmAnaan: i aismi fracturabiity 112569 AQuRyRisiidigmuigihy (jumn
§c.oW) Amniu:pNiRuHInshRAatAgMYY MngamhUEInsdamhwiusis
omMIMuy S (A3) EhQ:ULIﬁhﬁégs%ﬁ:mﬁ’ﬁmmfmﬁﬁﬁjwﬁmmﬁﬁmﬁzumnﬁ
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ASENT Y Springiness (S2) (fIMSORAURMINW guﬁ?s AEARRAGHING bite §1 {1
anmijoynwitudadunsivgpeivalin unoiagikupspinsanicm suiwhfm
[BINSAMNMUNHATS S2/ St BRIk MNPaIYA Lnfmsmmmtmwmsmh GAAU
muigMa iy bite §19 (A2) 1w bite §9 (A1) ignsht R WIWhHSRAFIG
Gummines [JIM SAMNIRWITESMNTR xmagga Sathinuisagiig magaigs
hardness x cohesiveness x springiness SaEhineismiNi4 SSius{AUMINIYGIAUIM
UFAN: FRHAIN G IemBiamAISMUNIZ A YS{UIAS [HINSUMMAlumnc.ow
iBgjuinmamifiais:y f&nmrmsétﬁwmmwmﬁwfmm@mmifﬁrﬁﬁﬁ'mgihﬁﬁ'f W
NUIEMIRRUNRRAN SUFAN: 2 ummpUigimh kil Shalimuy ahmidhtids
AURYWHGAMNTHAN EMANHMUNIRWIUNY §ﬁmgm:%’sgwﬁhwsmn"1 291N 2
MMV NATIYWHTARUN N S marshmallows A¥S springy, cheddar, cheese H18
mogamuigithuiduigditamonagwns giggahmoiajdthesy ifity §4 cheddar
cheese BSHISAMNEYRIYHINZIG

é

=0 =6

JUMNGG.90 BIRSANANR U SIRM RN

UTM 1RjR1§) s BIAM S UmMigiaag[uiagis: Samimaswihwsmnismunt
mifspimsnwminnisignaanig IMWMIAN AR JEnSMIGANEN gels (Daget and
Collyer, 1984) Lﬁgi (Okab‘e, 1979) frankfurters (Quinn et al., 1979; Hargett et al., 1980)
RIUGR mét’gﬁ ( Baker et al., 1987; Walker et al., 1987) §hf§tfﬁ1&i (Mclellan et al., 1984 )
vigwiglibuasumamuinupinsifasmimashhwsmamam misfinaig)h
t§jﬁi—ﬂ0[ﬁjfﬁ‘l S@ﬁ‘iﬂ§ﬁ U™ gsmsmw'tﬁﬁmmﬁmﬁij puncture testing extrusion cells
Warner-Bratzler shear attachments 8% Kramer shear cells9 Breene (1975) msﬁémt%mm:
Poaifanjgapumimasghhwsmo
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G.&.0 SIBL MR ESISTIGHERNG SS2Y
) mmﬁ'ﬁfgm
mihaithaimaninsthuanghSammaiiiumisisapmanifiasama+ mihe

Hawiasis:pimsifaamidapaians 19 fuTmananimaniiiueguivighomh im
fﬁmmmsmﬁ?mms@s’%smmmdjé Sudnnshmhwy algianivniamcAmaonar
pEAMANUEAT Ignifncsgumsiamahwioguhigighimam Carver ItﬂtﬁZU‘ﬁm:h
iumLﬁﬁuthhﬁjQﬂﬁ S piston LnfmSiLULfﬂﬁJnmﬁzﬁﬁmw hydraulic fuﬁﬂL S
QhiguSaMIAMGEE ISR uaEh WEsIR{AME acrylic nUSﬁnummsmﬁ
ionhwavsSnidgianstusagSaidhsitumouinmas iwiaunups:fiueo
1 wgn&mgmjé%’s NYRM n@ﬁ§ﬁ ( Shaffer et al., 1973)9 Wismer-Pedersen (1987) M 8
GRUUIMM® UIGAIG IS SMGHINSHTMYW Plexiglas plates Shuigpmuwg:ghmisimd
m‘qw@iﬁﬁjnﬁﬁgﬁhﬂ iscopimsiphapsmniugsts hydrauiic press ?ﬁﬁﬂlﬁgﬁ%m
s umiwaigimutaniaismn juiciness [HINSFUUENATMW Bouton 84 co-workers
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(1975)9 ARG shaId annuiigmansnghsh juiciness ShuTonnanimaniinu
mfmsmmﬁﬁﬁﬁmmfﬁsméf RIUNSSYS 900,000(MY (FiMSIANWMIAN
2) miRanaaiiny Shgm

sinanaidhuisigmaifvisygumumimsinsAanamhmicyuuinmaiaanmnis
HIUNI4 fﬁﬁﬂLﬁﬁUULUmﬂﬂm ﬁﬁ§ﬁﬁiﬂﬂ1”‘lmjﬁn[ﬁnwﬁ$’1nﬁ ngacuumovenﬂ?ﬁmLﬁg
TR AN ARIN STR VU mmtﬁnwmmnes’ﬁﬁ?syim I (AOAC, 1984)9 Karmas

1
k)

(1980)mSﬁJIﬁUmuﬁﬂLﬁﬁ MAMNAUTN AN AN Y ShwnNMnﬁimej”]mﬁ'ﬁfﬁﬂ
Lee and Latham (1976) MSNWMIAN "§ﬁ?ﬁmLmU“mLULmmHLmﬁmL&ﬂUﬂmnnnmmnﬁ
amsing sy uTmnngmAmopinsh A wimbigimeifian]a AoACY iBrflisig)a
Marriott et a/., (1985) msqmuqnﬁ?ﬁmpgnﬁmmmﬁmﬁmﬁy@' SR Y UG
?ﬁfmlﬁgmﬂs‘t’UUts:§ﬁ&nsummﬁs’mmﬁmﬁmm@ﬁtsﬂmmtmﬂmsﬁmﬁﬂ
é.9 MsEEisEasjsIERseY

¢mthAand shmﬁmwunnwmmshuém? Iumsoyuummivinnn g
iRum sum mt?ﬂnﬁ muum whipped cream, egg white foams, ‘creamed shortening Sh
cake batter ‘mufmﬁgfssmmmnmntﬁmmsmmmmtsﬂnﬁzumasmnshsmﬁum Gh
sySismuniRiumshAadaaganadsingogwitunseysisinidugahwihiom
(Lee etal, 1982)9 BRAIIE ’Smfmsﬁnnﬁtfnwmﬁuﬁfﬁﬁggé?smmﬁﬁm'msmﬁgﬁifggn
i aisiggansdnmmamaiium ol msﬁﬁﬁtfnthffoﬁmhﬁf{mﬁtmﬂs (Pearce
etal, 1984)1 flgE M YRRMIAMAMANUNNG batter MSUNMS T AN g abithifSs
wiasgpipuiywiavinanSiRungsighinwmiang: (Jooste and Mackey, 1952) 9
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s )RR E
ﬁ:ss:e.ssaﬁgmmsemwégml&gsgea@smw@m
mihwalgiaagihwmanissuni gmiwalgaanmadihanumimwinsisgwa
OINGUUMISANGUNUNI Mg I SMUFWHANIAINS I IRMNUININSUFAN:JUNY
As nan §hiﬁjfnﬁfUUuﬂJﬂ8“? NwgsmoPasaihhwsmnumumusinugng) §hgmid
ﬁn‘?nwmmmisﬁmmssgmwn grAR Wiy umiidmuagniiim b
nan hwsmo Shimhanhygwikdamimignhidannmn mufindd Shguidannma
mimidugsaniffmsnashamidinamanigiuy gigsmitwaigmon Athigaywi
w521 SIS AR ANIIEURMUTT YmirAlgis AR
&9 MIHRNSISMISIEE RSN SIS ONRN

mitukicaisTenan SUIGATSNFUNI (IFT, 1981b) MSANNAMIMWHTYIAA
dmanispanjagiiugiasidilidfiimmeait ima Shvapmwayhnyiafn
Gahmuni jysininmaivisiinugatapinsiimwmanmeits: Mg
iUt §hmt@ﬁ>>1‘

mifinghwalgihwimanmopimsifaaminAig R Gan (Ciile, 1978; Erhardt,
1978; Moskowitz, 1983) MIppNiFiMilaan Saja ﬂﬁnﬁ%n (Nakayama and Wessman, 1979; Reece,
1979) BumiI AR M URBAR U (Dethmers, 1979; Labuza and Schmid), 1988)9 181g 1AL
SywadgSwhwalginaiwananmopinsiinyuh soptifmiuipodsa (Meigaard

etal, 1987)1
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ArmpowitimutanaisMIHIAGET 18
Al Samndingmandcinsdin:min
ImURIWMAN

isiatiei)sis: yusiAismuaitwmaniainsions (ne@hvduisumsue
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wiclpspinsyionfmsmngumisamaam it yisd Saaisnyuigvans
pinsvipmisighjumnged.c ts‘lgﬁmmamﬁmnmjumjufﬁmmsé (Jumng d.d)
Hﬁtﬂuﬁmqﬁfdsmm"jf{’imﬁmﬁﬁémmmé?ﬁu UMesamaaGgS$9 1G1{AvMGIRHINS
das ol UMt e Ithpaansmiganhsnsmngumamty isighmng
tnNtLUjUIujU”] IGABNS MK EOMATW nt&thumﬁmmmnnnmawm ma A
aninSisugk g opimsAnnawmimags yhwmnfimamnhihwiga

idmmdmaiaaaisianaungss mnaAmopinsmidmaninnsiahwanigiieg)a
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( Amerine et al,, 1965; ASTM, 1968; Larmond, 1977; Meilgaard et a/., 1987; O'Mahony, 1986;
Roessler et al., 1978; Stone and Sidel, 1985)9

Directional Paired Comparison
Paired Comparison Questionnaire Questionnaire

Evaluate each of these two samples. Are they

alike? Evaluate each of these two samples for

sweetness. Which is sweeter?

—Yes o Sample code Check sweeter sample
Comments:
Comments:
UMNGE.G APRRIANIER JUMNG &8 AERATANITE A RENUMIEUIEU

isiaamiingiimaniSainma (tiangle test)
ﬁss‘i’jmimsummﬁiﬁﬁétmmmw
[AEhASHIMSIY N YAMNTHRIANANEIAMA "odd” ﬁUiﬁﬂJEﬂSUmmiSﬂnﬁ”’mﬂS
pama (jumande.0)d imuismivipaaamaniapinsgieys figm: 1G1LnHH1891SW
Ratsiamanamuisaamagindiiumhsamaiad mgRiman sipiun s $ist
inmsmngumihiamaY hEswmsalygis islinumngumus§uln gig:h8hope
wannsipepinsug R ofusamagwisansgsiis:amauismisagsnwify
@A mm,mmatwd mnhaEvAnndan:ansgaisugiumsisiatauags yiagialh
tLU S (Amerine et al, 1965; ASTM, 1968; Larmond, 1977; O'Mahony, |1986; Stone and Sidel,
1985)4 et siiSgsicipvAnnmiuivwfivl i hmou§hsnsthanmagiiiigum
sqninn: waisibiclpudss mou yalvdgsno AMNGHEUNIN AN MRV NRY{RT
IaAmApinsiagath sumisIalga emanud iqinkamAhwivssidnsiapy
558 30 AnNGHFM AN AMATNRERT I amadseummugiig

Directional Paired Comparison

et Triangle Test Questionnaire
Questionnaire

There are three samples on the tray. Two of the
samples are alike. Taoste the samples in the order
shown below. Indicate the odd sample by placing
a check beside its code. Please describe the
difference in the space provided.

Evaluate each of these two samples for
sweetness. Which is sweeter?

Sample code Check sweeter sample Sample code 0dd sample

Comments: )
Difference observed:

JUmng &0 Apha U mMBRIaY[RIMmAn  Jumn§ e ApRaanomiding Sk
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30
":>
3

18)§¥]
<

)]
":7

&230.

MI§IAaqU (duo-trio test) ShGAMANgShaiamnadgsm Gigiolpupimsiags
BihhaamadywituansuinmAmmipansa) (qumnde.n ) haspinsiga ol
Ummmmﬁmmnmn&ftﬁnﬁummammnnﬁitujhtsjﬁam@ﬁ control ﬁutgzﬁmmfs'ﬁw
GrySPWAR domAI ﬁnﬁmmmimsmummmmﬁm:ﬁméf}jﬁismgﬁmmsmm
‘ZUﬁJﬁg ggﬁﬁgusgwégs (Amerine et al., 1965; ASTM, 1968; Larmond, 1977, O’Mahon|y,
1986; Stone and Sidel, 1985)9 i yuigenpimnfinygmogupamidimamns
iFmeasgm O'Mahony (1979, 1986) finandimiHSIqUIgAIS fts:Gim: Mwaigihw
manismumiywikiARyaidmitumosumiasamatidaginsmdmitvms
Anndmhwmisanugagsy stgisiAmaignddm iWiwgigmonsaod 0,00 205
1,001 mS$iadadaieiRn 9,0 nvdmmsiatidumngumihiaamasikfiSapinsia
Wime Simemniiag{AvEARARINSENOMMAFEWESs (A 84 B) ahmnfina
amantyl amaAtsFinsghiy unmn'j‘t’ﬁﬁﬁﬁswmLmﬁﬁmﬁﬁmGﬁnhﬁﬁﬁmmm
RAMASYWIMS US]UUnnn mjfmsﬁmmnmrﬁmugugmtsmnmnmﬁmmammu
iotig)9 Ggseunmad Wo yifsthiis: 9 ishinuiRuaamaSywapinsghiuthd NEs
vinmuasiimamanthh A Aathh A smarAathh B GigiBds|mar yimar
Shth B9 UgRuinsyn wugSAHinsann

Ay gUEaRMIESAMAR AU AMATG ﬁ LnfmStﬁj‘a‘jG‘lﬁfﬂnNmnn
tﬁnwtmmﬁymﬁm"mﬁmﬁaw yifsgomiuthd §s nan yhhidphwsmn (gumn
§e.0)9 atgtiveinsgUg 3 gRuthwaamaiRudnm ﬁanuﬁnzmsmnrm ey
GgUMSAIggURAY UgRUMGHINShWRIEMUGRITWmNAA{M WU Kahan
etal, (1973) or Basker (1988)4 miifjiaayis:s{utuni§ tiitwaislinuinuaama
figumomaspiinaingw siwginsnapannougan:3yway hesindsgidy)
nmo gtgtsﬂmmmmwm Rumm s iwpin sy uinuisinunsmngumuio
SoAUGIMMYRAMA Utsmm%ﬁmaﬁmsﬁémsﬁﬁmﬁm-awéssmmmmfﬁam
MAGAMAD agamopinsifiigifonam mmsmnzmmﬁmnmsmmnnmmemm
nmaamyw SaahfumlitumngummsmiAaiging Samadrdsiusimineiii
ABalsMneg gﬁ'mmmmnmmsﬂ

mﬁgmﬁgr;@mm’nﬁ Athm1 discrimination tests ‘t"’m‘m"gﬁ?gmﬁ}meiﬁ winiaiah
iagmniuyy mudmganispinsifighidgiiandamonuigaisaimaitn
mopimsimdm (AEameaa ymumdm) gt auigaisanimaiR ugimiuu
MIAMNRHPUENONANIDE (ABASGUAN U YRMNRHA NN )90 mitgiagASanUIRY
moaaghfamiwalgismnupivpuivhiyunsy

&

I?.

2230

-0

c

]

3

n

2

Y
)

s AnnAamAS ymijuyismi
iamnigan Shmagjywdgsismumig mufinynBaivhdpinsifighihwuigy
vtnandmihamuadcgoidahdmmamiygny b i ydapom Simemunidth

y
yaamahdsesugan:aeiguigisiiasamaguard Hanaismifananigags 84
ivthAgimsioisighminginaghinis Standard Practice E679-79 of the ASTM (1989)9

usRithws snAty A6 oom



TenansuignienAnig i AshiynyAGSahmung

Ranking Questionnaire

Rank the samples for saltiness. Test the samples
in the order given (
Assign the rank of 4 to the saltiest sample and a
rank of 1 to the least salty sample. Place the
code beside the appropriate rank.

Code Rank
1 Least salty
R 2
R 3
i 4 Most salty
Comments:

JUMNGE.C APREANINIUMIRGAMARA
&5 o msGiEasfinshm
mutankismufinfndnafiddiannaugan: fauug)uaamaihwimg
muugan:MAMAYWw uiiise mifinaisiaiiuiasisunsmihwalgugan:hwsmn
yigind ShmdmavTnanAgommiaiug:d ?ﬁm]ﬂqg‘imsm
Sinsmiwalgugan:uignisuiimunams yhadgpinsifahmihwaily
AONANHNUNTY MUAIRIR ImE S widmun Shmuinnkismifiana %mLﬁama’ms
IR NWHRIYROARUITDAMUG (QAUDARUP AN WMA] bipolar YMAJRUE:
semafhahdiagih) ilgaidunsiveidinuaamidgisHiaidinnuigigal gt'm
igauasitunsiEnsmaginins gioAighminndamidnBavsunuisunnn:
20N iIAgQaFMS pinsunmakumnged. g9 [UinsQainunsGsSicipvE!
tﬁmmn?p:ungnmufgaigjmﬁejﬁﬁfgjémr‘wmﬁhﬁﬁgmﬂ MR BRIV GW
ms tﬁéjmtﬁg”wmsmmmwwm SRONEANATY 2QNIANE M juiciness IRUThURAN:
NWSA NIV NG GHINShWRTGHITN AR SYWIR UM Sugan: un iy i gy
UMARIUED agn gAY SRegnging tﬁﬁjﬁj[yﬁmwmﬂnhﬁs Shemgumanigismagmi
ﬁmnnmmimsmnamammeﬂ 729 HinsAIF 2 maituadoinsAotns Sugih
U%a tﬂwnhninﬂanfnS juiciness 1U2 §H{HINSHUIF 2 MARUMISURAN: juicy
U&jﬁﬂ e s Bspiasntumuisiidogise §ig: iolpedhdatfannsiufinang
Mafghinue 81nLﬁJTujﬁ“lf-ﬂuLnfU]SUtEmﬁjﬁfUUﬂUﬂjnﬂ,ﬂ AONANIRINIG)E
UASANIR 3 LnitLUnhmfmnmjhmmmmnﬁnwmsmﬂnuﬂhuﬂm Big:1o1{pu§h Wi
hifgiHs ey sm0guMaRGIMuRUARUIRUEINShwaTY (Civile and Lawless,
1986) mmjmmmnmmmmswmfmsgaurgmtsﬂgﬁmnh(Sample Terms to Anchor Ends

of Scales for Descriptive Testing )9

usRithws snAty A6 996



TYPES OF SCALES

A TOUGH TENDER

B TOUGH TENDER

1 2 3 5 6 7T 8 9

c EXTREMELY TOUGH __
VERY TOUGH __
MODERATELY TOUGH _
SLIGHTLY TOUGH _
SLIGHTLY TENDER _
MODERATELY TENDER __
VERY TENDER __
EXTREMELY TENDER _

jumnde.e LUtnszwmﬁanfmStLumLmU ANONS (A) AUA (B) DAM{PENSINS
C) may ymifindns
mnie.9 ﬁgqﬁurpﬁ%sgfﬁmmﬁmfﬁnnﬁm

Thin—thick Light—dark
Tough—tender Not at all salty—very salty
Dry—wet Not at all bitter—very bitter
Dry—moist Not at all sweet—very sweet
Dry—ijuicy Not at all sour—very sour
Fine—coarse Not at all greasy—very greasy
Smooth—qgritty Very loose mass—compact mass
Dull—shiny Open—very compact
Airy—compact Does not spring back—springy
Soft—hard

vigate i pthsywig)atd gl ssawadidym ARRMIWAEEUM AR

NSanséuld islahuignigass: insismifnpmsvnwpRvhasnsiaadjuila

)
amueiiugraaihniaamiwalgugsy enuian: wasiBginsmgahwaly
N

ggumsthywihuigrigismithai gmuivuuingn

4
1

Shand et al, (1985) iy uig]ugamifsuinsupohwalgans wlwidmomn

ol

gumandinmuamapinsimmbdmiywiamasna Shgaugna fifwispagia
f@ﬁm‘?manmmummyﬁﬂsﬁmm%mmm AERHGIMMEAAMAY MINIUGENSMA

o Qau)

geognnwishicBignisgatpnipht Suann:aymilRgumosiméminumindigandsg
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AR SMIWURR Luﬁgﬁnﬁnswmjhﬁmmus AACC method 10-90) Lnim
wasSmisToisamiiadien (AACc, 1983)9
idisgumsiinsitumspiundsafganmaisidasunfingnadsag:ugii

AuBiunuiuaclpvied waeangommichms Shischasuspunipnominging
uwsagn Gigstusmpomnwalymanizufndhsisaes Wanjginahsigh
18] AU MIG A ANNMAMUNIATS anjag ey Tlanagis:pimsiiigifans
Suimatethd (Caul, 1957)9 A iR uan{pim At AnNAGamanaj uiis
Annasamani:pinssfidmwandapySywaahinmudmidylidmumss vt
msiffusiad ud G piasduid)u siwRoeamin san SRR A
nmywitupiwasaiiimaaiminivigeig)ay MaahdinismibangranSywe suils
A §ﬁma’nﬁgﬁh&gmmimsﬁu}ﬁ%g‘1 201N AMNFUNURHAIR U SNWNTNTRIANT
IS catsup Amisgoms gy iy Uir §rithith:fs Shia)aistiiugpumy Hynanis
ifangismopin sl misigh{pm syl Berry et al, (1980) MIHSIATH AN R
Muasiniupiasuipmssighinhas AW Prell and Sawyer (1988)9 ANNA N

[}

b

ﬁsg&m S L‘F‘] briny, sweet, fresh fish, old fish, stale fish, sour, shellfish, gamey fish, fish oil,
earthy, nutty-buttery, musty, 84 scorched {iMSAANGINW{AENHSY m‘?mﬁts:wjﬁ mi
ANNAGAMIAtSS 9D (HIMSAMTHANINANT UgRUISMITANNSTWJ[AVHA
Higamoivhicafigmpvidunsugan T AUIMADINUD Y 2N 1NIANS haddock,
wolffish, tilefish, pollack, cod (market), flounder $# cusk [FINSTMAMAYNYWE 4 Bluefish
8% mackerel [FimsiaimdlmShnsugan: [UIMATINLE IRUH AR NiRnsadaiumi
ik

uaan:akhwsmaisMUNIMGRINShwalgIWUIGAIS u{IIE]RE ( Brandt
et al., 1963; Civille and Liska, 1975, Munoz, 1986)9 ¢{p¥ Panel htssmnismituaigaan:
cydiemisminhune gigh Sheasidhuismimig ugnn:wyjiivmEcidumshwaiyy
1 Shardness, fracturability, springiness, cohesiveness, chewiness, gumminess, adhesiveness,
8% viscosity (Szczesniak, 1963, 1975; Szczesniak et a7, 1963 )9 SwuS WANUMLHMN kD
isuann:Sais:pimsiugsisiaamni (Definitions for Texture Profile Analysis )9 G 6
mtmﬁ’ﬁmﬁmhijﬁ@mﬁtm%smg‘m:mtﬁﬁmmémmﬁmmﬁﬁ Shmngagagins
An0n UM Szczesniak §4 co-workers (1963)9 Munoz (1986) MSUMMMIAIUIYNLG:
isSwysw Sugahwsmniduuidaigihithw szczesniak adguminiv il adis:ig)a
INA Munoz MSUMMSISwusw Sugnnpimagathiidfhpgvnaigm Shuywma
mngaiyn BRAInI0Y magagshh mou inuisthamipgyuwaaiiny Shmanga
ihwing Swuswismajeinis: %ﬁ@ﬁ‘t’ﬁmmsfmnhmtﬁangmsﬁhﬁﬁs:ﬁmswmﬂﬁs’
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BhlynyABGahmuns

Die

aumiouAsthafsamthwaighwsmo §hisipsuanuamuidgihwaiguann:
AwsmATSH I LUt}ﬁgLﬁtﬁiﬁLﬁuimsﬁwﬁfgiﬁnwswﬁ Panel IShwsmnyGIR U HImS
1§19T I WwepH Panel 1t (Cardello efal, 1982)1 UAAN: BRI MShWaTYIBNS
hardness, flakiness, chewiness, fibrousness, moistness SY oily mouth coating LﬁHLﬁ‘mUuw%
hwsmnEhmEinsigiging pehwsmngumipuinh At upiasimaniys (Prel
and Sawyer, 1988)1
vigmspinsifamumeang ﬁUnh”]ﬁLUijjme RUUAAUIRh ORI
upRganmn SamindigRdagug modghuighisugigmuiiaungampinm
mEsmsHpuIESisighia U”‘IILﬁﬂiLmﬁ@nhﬁﬂnmfGﬁmw@ ?ﬁML@ijth}niQ
Dsym:nAIARIMI Panel RIS MIVAN :UAM NS & I WM Wania U §R UM GH I Wil
LUtﬁsgm‘fﬁmmsnﬁ%smﬁmﬂnﬁﬁﬁmmjﬁfﬁ NHGAMAUANWY IR EnkamaA
ihw mﬁ’ﬁw%‘smﬁmamgme NGLU&}T] WSMNINW Szczesniak and co-workers (1975)
nsuuHyjuinywissisiisAnnadinis s muuuijuligsupuegsmamywis
TR OAR AN ANRNSUIUNE SARMIHAIY R RGUY U%LHBLqmghétmwﬁg Panel
BUUIGAIG NG ZEUA Panel ‘t’mfimswm’wmnn"umm ﬁ%SHﬁfLﬁLmﬁk UHhLﬁSWm
Rudsmssgumiuan: UELmEUi-ﬂUUmmfﬂIﬁUﬁh“ﬁmmﬂm:ﬂSHmenELﬂ ISHAUARU
19 Uanimsummmwhmmumhwmahwsmmnmw ifianayis:Amoginsid
UM walgisjunh SRUaRN i AR (Swanson and Penfield, 1988)9 fia{NU
RUARUIAAIS [RIMSIANG AR mﬁﬁgmmifzgamm@sfﬁmmsu@mghgumm?@.@0‘1
UIGATG IS ST SIUIUNG S thil tmm%sﬂghmmhjmﬁtsﬂmm‘t’ﬁmmsﬁmﬁmmﬁmt’m:
UANSUAMUIURIABhAS Uig G s siavin ﬂJﬁJ‘HItﬂﬁﬁm ([UAN VEIA ) MOEINSIE aTa
- mdmadadhoidivinan (apa) mAangSamidnnanggnan SavToanmugan:
ISMANIURRGAR Y Panel iMumMIANSIIUATEARAS Panel SRAMNGUANN: FIRIS:
"LU mofpimsimagd Sauinmihuaan:miailgiuinmmogamy mimafinans
uimanituwsiuiuni§gamindigiRGaRa (Stone et al, 1974)9 UIGATS IRUIE] R A
Rrufindnsiihw Mook (1984) AmmitaciBsisifian|aimasghiumis aanayfit
pinshwalgmsAnnaitw Panel Samshwaigiln{aths AGANTY DAMNIBUNRNGRHT
nsuifaigihapusanoisidgs iwugeaniduginsifopombwalydldatmy
HIUNIEIES (cookies and crackers ) I SUNMiSIakmni (Sensory Profile Attributes Used for
Shack Foods) mgznzﬂgﬁhts:mamjmsmﬁmmﬁ&gmsmﬁmn‘nsmmeuwﬂ

D.:);t

-—hb
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mNkE. Y MDA UMANSISRITARUS

Values used for statistical Qualities Values used for statistical Qualities
analysis analysis
Size of cells Tenderness
Large 3 Crumbly 3
Medium 10 Very tender 10
Small 10 Tender 10
Very fine 3 Slightly tender 3
Compact 1 Tough 1
Distribution of cells Moisture
Uniform 6 Moist 6
Irregular 4 Dry 4
Tunneled 2 Wet 2
Crumb characteristics Flavor
Velvety 10 Well balanced 10
Slightly harsh 8 Sweet 8
Very harsh 2 Salt 2
Bitter

mnde.m mnkapomimagphhwsmniskilbarus

Term Definition

Hardness Force required to penetrate a substance with the
molar teeth

Adhesiveness Force required to remove the material that

adheres to the mouth ( generally to the palate)

Fracturability"

Ease with which a sample crumbles, cracks, or

shatters

Chewiness

Length of time in seconds required to masticate a
sample at the rate of one chew per second in
order to reduce it to the consistency satisfactory

for swallowing

Gumminess

Densen ess that persists throughout chewing

(refers to semisolid foods)

usRithws snAty A6
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Crust color A
Crumb colordi

Spicy odor 4
Spicy taste 1

Sweet taste

L
L

Hardness
Denseness
Mouth feel
Moistness

L
L]

Greasiness <+

- .

-3

M Sumhwaigisjunk§gama

1

—2 —1

il il
Ll T T

0 1 2 3

Deviation from the ideal
jumngd. o0 ugRuisMuiagis(nudAsMSRUNSuUSTAMGIR UM SIuth Ay w

mnad.¢ Annyismuagithwmanpinsifuinumunives

Sensory attribute

Scale

Hardness

Chewiness

Moisture

Flavor balance

Fullness

Aromatics

Sweet taste

Mouthfeel

Aftertaste

"Others"

Soft123456 7 Hard

Tender12 34567 Tough

Moist 123456 7 Dry

Blended 1 2 34 5 6 7 Disjointed

Full1234567Thin

Slight 1234 56 7 Strong

Slight 12 34 56 7 Strong

Slight12 3456 7 Strong

Short1234567 Long

None 1234567 Many
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&.9.m msSisasicsme|ssgma
mﬁijmﬁﬁﬁmmswmgm nipiosiiigiAnnat iBhisSwugudaRGasuam
wesigragudaidasuywiddOaguywirjhig)s ynstanaifimaadaty

(MIGGUWA)Y UIASISMINWATEHRISTMOMSNUFNN: @
ihw Amsigisiiuiciipvuinmmisnmdaginsim:ama Gigdspindh ysguwnanis
gk uigiig) s fmngudag midia f};mmmswmgmmmumi’msmmﬂmmﬁg
maginueguwamnnmSaigndimead Panel fi (#0-900) (pimsifaamihwaiyias
anan stwii wapimsiaui s Panel #AZHS ﬁth:mLﬁH‘t’ﬁmﬁsﬁsuq,nzungnm
Sumsusfiianns (imanh) piosifima tﬁ@thﬁsLUtﬁgmfmsnﬁxﬁajtﬁwﬁ}ngi
IRUMSyIRaMnTiaUIAgis: 1 vighiswhwalgiRupinsihgiattaumumiha
fhMAMGEgUWAMS SHEANAGANIBAA hedonic scaled MAJ hedonic (M SAANATIN
MIMUNAFNY nine-point hedonic scale MGHISH & 191 &fige unipimsiialago
Ns £5anT IRUHInsUINmanumn§e. 994 Uf‘s\amﬁmgﬁmﬁmn%ﬁmggmdjﬁms%s
RaRuingw mmam@%smi‘tﬁwﬁuﬁtm:mm:mamimsﬁmﬁﬁnqwmm@s hedonic
Rupinsifimatiidsihwisnansanmoanmuni §4 Quartermaster Food and
Container Institute of the Armed Forces®

11:3 verbal hedonic scales §ogiRniuiamsinansginssaiddamos
Jones &% Thurstone (1955) msiatlimhmivapnweaismahdsgudayvmsiaigh

MAAMU MIGEIYT hedonic scale (Fimsinnsiiligimavgwmivagmnwmads(Av(af

v
al

wasiivmsye d ol g & iruuinmimnianw ymiSsauypwday aeninhs miguiahid
nuepinsuinmisiabyumnde.ov 9 vigugnmidsisASayusis:Apinsiandtk
iR1 (Ellis, 1968)4 Moskowitz (1985) msfAnaniffmid "Snoopy" hedonic scale Schutz
1965) MsUiiagatamagAAgmammi yaTunus  e6anoilgiinnacidungmng
Ruyagatithoihifanehiglfhadanumunig gaiduthinaismigguwasan

(2]

(
oy
FIUMI I{B{ATN SUINEISIARMNY (Food Attitude Rating Scale for FACT Method ) 1 18 3{uUiu
Ak "tﬁﬁnsms9ismminmanﬁﬁswUmhusmmhwmu YNNAINAYMA (Schutz,
1965) 1 1:chtiniam At Tanjans:Esaipto syt ga nedonic scale 1¢ tigara
i sl gioinmuigy discrimination 8% descriptive tests i{f SMG{RINSTA MY
anUmMgiaaii sl gmng mu]usilusamats Samithsansiséuimogins
nfvpumagmagihwminiymalg Shmiansiduvhas
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I

Hedonic Scorecard

Taste each sample and mark how much you like
or dislike it. Code

Like extremely

Like very much

Like moderately

Like slightly

Neither like nor dislike
Dislike slightly

Dislike moderately
Dislike very much
Dislike extremely

Comments:

jumn§d. 99 avEnsyenndFii Nt NAYM AU

“Smiley” questionnaire

U ] U [ ]

Please check the box under the figure which best describes how you feel about
this product.

IU?ﬂﬂgfi 99 ”NnUinﬁH @H‘S

mnid.¢ mufupishwalgangmamumi gluvusisnuminnoiam ey Alegh

Food Attitude Rating Scale for FACT Methoda
[ would eat this every opportunity that I had.

[ would eat this very often.

I would frequently eat this.

I like this and would eat it now and then.

[ would eat this if available but would not go out of my way.
I don't like this but would eat it on an occasion.

[ would hardly ever eat this.

I would eat this only if there were no other food choices.

[ would eat this only if forced to.

usRithws snAty A6 olo



TenansuignienAnig i AshiynyAGSahmung

&0 FMIBRRNESBRER

wgrmisiianjgiinans SuifianjgimgiwaaniivansphgmoginsSan
wmIsuisSw sARAgIvacipemUaamaSyw I weignmwhg Shama
RN U%LHULHmz"tsﬂﬁhdfsﬁmﬁmﬁaﬁﬁf{fmnﬁ AWM MIBUMUMISMA g
msfnmmua sh'ﬁm’msmnjum wanismngaumaumilgwy ms:ﬁwﬁwmm%‘smi
Hsfnmmtﬂmemntmmnmnmswmmm3mmsanHthﬁsmmm‘?ﬁ}mnﬁ‘fﬁawﬂ
uUAFsSwinimshAamhmni Shuﬂuiﬁtﬁt‘ﬂShﬁmﬂﬁumﬁnmﬁﬂuSG‘ISUmmumﬁitU]LIJ
miimavigyig)adsoimeisy thugmhddgwituu st SaRMIUANWU RN
fiann§ v islinuwmsuipuguidsahdinmssamaiiugum tm:émemﬁﬁﬁtﬁaj%ms
Hfg§wm:meﬁdjmnﬁqw6§sﬁ§sL‘éimsqfﬁ migApfaidgsSwiomsinansanibads
v Sis sinid At uRIRacRighwnsésadathuginitusgumsAns
s SansSwdg adainhis: mimangRisgifcins wasiimimaginsid
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