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The concentration of roselle juice replacement  water for bread 

making was 5 levels; 0, 2, 4, 6 and 8 %. When increase  roselle juice 

concentration resulted in lower p ancl higher  total soluble  solid.  Effect 

of roselle juice  different concentra 7 ion for physical properties of bread, 

increase roselle juice  concentration 

juice,  lower moisture of bread, 

cell wall and lower specific  volume. 

resul.ted in decrease quatity of roselle 

..ncrease purple crumb  and thicker air 

The 2% of roselle  juice concentration 

was the best preference score an higher  concentration  resulted in lower d 
score of preference test. The 6% ro elle juice concentration  for bread was 

still  acceptable. I 
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from Roselle 



&n%nqu : Jamaican b orrel, roselle 

mnliuA #U(ALIII~I~I~, aiu iidocnou dun k;a 
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"0 
d44 

(hibiscein), glPl%U (hibicin), ~~~RSU W 5~ ( rganic acid), lh?~ (rnalvin), Ilnz ~0n%wwu (gossypetin) 

n 

mri~~$wu1uasnnrzfiuu8o 

ri-~u'lu dimiGuls~suin8s 12 583 I.U. de loo n5'u uosri~udiiuldi iiiinnduugt 

rlonvle5'n ilnzih q 
, 

nr~ldrTarni7qSm (Protocatechuic acid), 711GnJSu 





Rbfl 







ri a iid~niiii~~iid~$l~~n1ri1w~an"f~tM"iu1no~~n'11u"mliiiii~~'11u"nouwl4iawu aidtmii?l 

~51~6iddm'iiildrR'~ 2 'IIu'~dgu84 fion~6Ru"u (glutenin) ddnz?nnoz8~ (gliadin) 

npiau (glum) iiiinvolzt8uai.r miiua 

dnaiuo3~iu-1 

(?idring$dc, 2530) 

1) 16ddal~%u"miliid(~srd wheat ~6iolfl~l5~l~~~l~ %u"~ii~d (Hard wheat) uilj 

Tdrffuqrumnff 



2) iidani8~u"wdau (soft wheat flour) ?~ainrn5%~iiddni~~U"fidou dsi'ldrffuaj'i 

d 4 iinaiumln~nlun~s~m~u~i~#~~na'~~~d~~iifiiiu u~aimunwdonisw~u iinznisnlindA1 

?rimuizdazl&iuuaila i~sizMniui~o~~uamw~~1Iil*i~ufi~uiid~YJ iidazrnuiziiuni~~~ 

Cr 2 
w3~ricuPiuuuiiin imzqnn 

I) iiddvuu% iildrlupfbunz 12-14 Triain$iani~uU"mii4dwan Hard red springn% 
4 4.4 

Hardredwinter $diautianinnuidsii~u1dsff~ugd ~&iwihn"~huuil&a q ?d wanuuufl~ih 
dd 9 

uuuiltnaiuimz~1Ran"~wwIr~rinJau"un6ynnru"m linv~zvopll(ltaii~diidrm b i~aQAiurloiinaiu 

fiInniun4anAiuiinr?~ nLnuiulnd0unsiu i8niuVriuia idonfiia nd?duuadd itdtazYrimiz 
4?' w diaS~i* id~~u"mulrun6i~u~adil~fu.Ij inndn6tnii~~azrhl~fi~uTfiwo~h?~i 

3) 1id~i4n iiidah~u~~d~~u~id'izuitwf~unz 7-9 TJaintiarnr~u"~douwan10dw""aw 
W J W  

(Soft wheat) linz %8dw"6s~?u6~0i (Soft redwihter) l#d16//n qnn anvtuzvo.riidtid~~~au 

ifarioozfiIni7ndourju iiIuunziSua iiiluiani1liiI.r 2 aiiRitsn BonR$anc~uuada adaoziniz 

sauniriaufiouiinzntraudaia?f i~dtr~fii~~#ninniiau~i~~fudi~'idu dcjkii wtd 
run&T~fii iSud;u I 



iid~rnlJr:nsudY?u Tdrffu miTu?sara ?vr* infisiii iaiu'u iou?ru' %nznir4 

diniuTdr8uluud~ni3ifIuwan~nyGu (Albumins) faun: 6-12 ~OPT~I~UI~~NUR hn@u 

9c;l (globulins) faun: 5-12 Q~oUB~O(RU~~~~IOIUI~~ vi1~~1YIYauqO(mwni~auvaa~id4 

Tnny 5uiiqarnu~~n:niu?flun~rn:niuinn"e,ifaoia dau?nns:tiu (gliadins) iinz n~ia% 

(g1uan.i~~) ifIuTdrGuwanTdmiGu (Prolamines) $~~nna:~unamu?a~~iap1iu~nfaunz 60- 

70 da~n~au'un-niolun~~iin:iunwdi~ao~;~ 

uonoinldrflu iinzngiau $~ifIuo~~~r:nsudi<~vo~iidani"niida luiid.rrn5k 

4 
iiiou?ru' dd14n"~ iudiio:?uina an:brlio:hen (p-amylase a - amylase) rsifIu 

rau"lru'$d16~ diwiunirviiwuuila ~mau61ar"luiaaarviinir~auimnra~u (dextrin) 

~~ii?iiiiu%on: 0.21uiidarn~ im:docmmaidadaunu"sl~*i~u~iainuonT~ndr:ui~foun: 

0.5-1.0 uonain$uQz iau&RinngTnn dqn'hn ~Tn~nra nnd"iainniuRuisaû~ iou?rI 

iudiis:?uinn~~loj wunaiufou dau~~dio::?uinnozviinireiounniuiids~XifIuimnr~3ulu 
r 9 2. 

r:m'i.mr:uaunirnGn m~rh~iuvasiou?wm~uu?ojuinu"n iidoznu~aiufau?&q48a 70-75 

a~wo.r~aw~01dd9fil~ 

!id4 : Twuars (straight) 

teiani?i~u"miit~s 

41an13~u'm~iou 

lid4 : df~illd~~ (Patent) 

iidseiw ndrznsm" 

naiu& 

(faun:) 

12.0 

12.0 

12.0 

T:LI~u 

(foun-1 

1!1.8 

9.7 

11.8 

?~Gu 

(f8un-I 

1.2 

1 .O 

1.1 

(faun:) 

0.46 

0.42 

0.44 

aiilu?aimoa - 
Gwum 
(fa 

74.5 

76.9 

74.7 

ni~iialu 
on,-) 

0.4 

0.4 

0.3 



q~~u%v0~t6d~lt~u~zflud~~5"~~d~~~d9 wn"av~uihi% naiudu (air-oven) 'lu'm'u Jam:: 

14.5 Td5$u (~~eldahl) !¶hilnilfounz 11.5 ~~?I!~I~w~~uRI 0.5 fpml~lld9 (maltose) ?dlfiuf0un~ 

450 ûn;nfu (I~n~wTdllrlu (~arinogra~h)?~k~~il ~OB.U. ~~lR~09d~lld9  i is her) ?iiln--ii 20 

Fisher Unit (€U 596,2538) 

2. f!ln"9'U0966d9 (Strength) n?bnai~~ln~~uavo~~~dd (flour strength) $0 f1aiun10~15n 

d 9 - 
vo~llll~do:vu~uhIuuuu~u amuiona~ui~ 1lilaii~~iu1nu'uauino~9;iiInudsui~sIn~ 

i~~siiinaiurniiuadi~~~~~~ui~s~~n 

4 ii 2 dl $W"l~fi~l#l1Q~Rn"Ub~1nu0 % rilii bakingquality %9~~1(1$4 (IO(IIU¶%M?~ 

~ ~ I ~ ~ H ~ I ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ B ~ ~ I ~ I . R I ~ u ~  ~? W~~,~I baking strength MUIU~?~ ~(IDI~U~%JO.III~~ 

4 d 

~ozrhui~ivuueu~,nzna10~n1u1snv~~~~d~d~zuu1u~a1uv0(:~1uuo~ 66d.r~nvu~u baking 

quality iliolo'ldii baking slrcngth 878 lldd'lriii baking strength ~~B MYP~?~~QI~I~~~~'IIu"R d0~ 

$du'n~~d~&l~cumrii I 66~¶.f?(j~l~d0 ((~396, 2538) 



3. ~aiunuianrnn61a q uaaiida (Tolerance) nuiut?a iYn~tuzuoaiidadii~aiu 

d 
mlnsnnuPionmnniswnuuiu q ~ludeniif~ imznrruaumrbu 7 T~unngi~uMBnvi~ 

~aiunueionnipiia~ &~nu8uwira7~om~an'un~inu iidadnudoaniwdia q poznah ?4uiu 

o:?&wn"mfituddiinl~uin53 

d 
4. R~1U~lU15~~U~15qR~~~1~6~~1d~a9 (High water absorption) %46fhdflYtu'. 

n~~~~&~il~uinnon"azgjiil~~tunus~'~~oaii~~a~a~anni~n"i~ wnainni.rdad~ ?&in 

d4 s .4 
a:~ilH'Ptn"mriol~1ud5uimsuinuu idoluuuuila?ojii)/a dil~plmninluniti8uiin: niriiuCfff 



2 ~dr~ulu~dvsauannonnou~wdin~a~u~nn~uun~u~rn~fiuiin#~'lr llti~~hl#If154 

dY .4 dcr d d 
fif~maqh vu6uoi1naou (Lien llflz Hien, 1988) 16dna1u~~ndunu6nuno1~ IJI~U~#O~~I~ 

4 4 
~~r~z$~%Xfiour~dqwmnqo~nld nmni'u~li~u-~~flufiou 



2) ilnsr&d (Hard water) ordl~an~d~~q~r~~uodlud?u~agd o~oari8u&nrr#l.r 

knslanioilnsr~;lan1asi?JYPi& 

3) &&Id (~lkaline water) 

4) 6418unsR (Acid water) ~nl~~1udi~utnfl0~66i 66~~6~U~l~?JYPi#~pI;ju01~~16~U~Qd 

h.rdiuqaninnrsu ~~diinalui~unsn~u1liioudlulissua~~ 

5) il6(l~ @ (Saline water) or!w?n6n~odua(i1J'1d YJII$S'~~$QU 

2 
6) dliiialsinauneu (Turbid water) ~n~~dnd~auid~~#u~1oi8u~1ds:inwu1# 

a P d 
9.~ai,"~n1siivaunsuih GulnGua mr1unrt3u~ wrnau nseau q nduad 







%!i%$nis~oJ"li\#ins s:Kuwaiu 

dunsaa'~ (p~)rl~nfu Gnsm 
voGmr4lrnz1oulrakp 

(Batemen,  1984 ; Gnos 

66nZfl€U Z, 1989) 

pld d: 
iilnolnwsluvuuil~1n J~U, 

1~ianinJn~unun.r (Gnos 
~inzflfwz, 1909) 

I 

1 i~ud3uiruaini* njs 

t~ufiuirwln8onq7dlu~ml~ 

o*il%sanz 2.5 (ijp9~ui ianz 

85~~96, 2527 ; Gnos 

irnznfwz, 1989) 

iiu itiYansssosznsussnn'su 

Qildld, i~ud3lnor"uaoi. 16 
?~J~uu (butter Milk), ~1dOJ 
mux, nsnan~In, XI~IG 
waninn"ndufii%M"hmidlniil 

#oq nro.riLn'oul4 fiasui 
lifl~658~96, 2527 ; Gnos 

rinznnrz, 1989) 

i&J%d, lflvr*w (Butter 
d Y 

Milk), ~~i#unia~mnuotr, 

6 ; ~  fl5~6iflfl2fl (Batemen, 

1984 ; Gnos titXfl€UZ, 1989) 

6u1 : ~m6~dn4ul0ln %%UI ~~~ZB~FIUQA(~S~~), ~atemen(1984), Gnos iinzmfws (1989) 

*oi~is3nR' 1~unn~nuvo~aiio~uw~u"nniu~dm'1~adun'~11d~iRo0lgi1~"~~~~~ 





u. knn'onr~ (Acid Salt) W6d F~itieru!uaihotunwfaAunXq~~Ri &~dlunis~(nu~~d 

nio~u&cwi<~mei ita:niuoodaiimi 

a. 6n%di.r  asis is salt) 6n8oa~m~id1~iy1urns.iiitfltns~ 

4.tnn'ewnu (Double Salt) 38~66 06~ (A.lum) 



nirriiiuina~daulw~i~u~iain'II~~5~d1#oindaud~nier~u'R8a (vuu~~cidu~, 2530) 

~lmnn51uvlau~qn(~f Sugar), ~ImiinnuiiRa (Brown Sugar), ~lRln~ner~i~ (Raw 

" A 
Sugar), AI~ red4 (Icing Sugar), I]I~~BU/IIU~II~~ (Corn or Dextrose sugar) 



?vriu~mz~1oJ"ud~rn~p1~aan5w~voJ'u (fatty acid) 3 TumqnnYuniic.asron (glycerol) 



1vriu11n~q~iriundl4rii~n"~n'f~d1u1n~dr1~u101n8~a"11nz~ ainLi ?h~n' Ivh~uu 

1uum (butter) j#~iniiuuia, riuvyaii.rj~ainqnr, juliudni oinii~ ~lri iuii~~iu ia5n.r 

4a~iis.r ha .ri uzn4ia ~iriulhb rSudYu 

1) IU U (Butter) 

Y 

2) l..h~~$%(Vegetable Oil) 

d 4 
3) ¶.JlCfllCU (Margarine) 

4) TnTKC~9raetd(~ocoa Butter) 

5) ~vwnu~zn4i.rw"~n'u?r'01a" 

6) Y~riufln~4~nf~~uu1~ia 



3) hundo#unungau~n~an~~#~ ~~uiaum~voahvo~~u"~11nR"16nzo'aFn~~nf1~%o~ 

ngau ~~R~AQ~IJ~~u~~uI~T~Q~~~uu~~~~II 

.i 
cinvolzniauonlkmi luot7uw'n ~m~.nbuo~ptiimn'cu.n"vu~~ou 18u~nn1rinmsdg"fi~ 

2' 
n~i~va~luGuiulmr~dc~u~o~Iuuu ~u~~uQ~~~u~~~~~~u~s~~~'II~"~'~QB\~IH~~coJ~uoJ~~ 

(Cocup and Sanderson, 1987) 



d~n?u~vuiluu (Milkfat) ann:mui90(nO~drzu~ 32 0.1~11%ni&~tf $q.IX~n-h 

d cr 
~a~ufun~ulu~n~u u~mmru imzv0nduh~Mumrvi1vuufl~ ~zii~f~rrnu?~oq$10~'~~~0 

rvriu d~~uriu~u~lu~unlriiiu unzrrtiuvotla~~r~iu (Hydrogenition) $4~ll1#n~i%0jlri 

4i8udaudrznou ii~a~ruanhtluparn~On-1rnn0u1nna imzq~iinvolzdd1~n'u6auuuw~ (M& 

Powder) finll~lli#qii~~~AW'U $P~UGUUUOIWU?&IUIUUOJFI~ ~~~qjjl(l:Tll%~id~ 

1&1l~in$q ~~u~arnnnrru nisliuunriiSt~u tioumrwtfuaziina1~u~1n~07ai iihlt~ldnau 

uuwqurrg!vriuf0unz 70 iilvriuiasm~u~~nmu1r0lt1ldl41w"~a'~~dr~n~i~u~6 uuwqdrlrr 

o1n!vu'unfsuuws~io1a~uo~nii8aiin1rI4i~uui~uan'u Bn1slt1uuwsldf#idu5u'n3ldi00s" 

(ernulsifiem) %U'UUOJ@'U (Cocup and Sanderson, 1987) 









da pl 
Bnmnlavi~uuullc !#llfi iin6lilun1oiufsa~~hsmm~ cerevisiae BljnvmzyJi~q 

dugnH (oval shape) 6m&$ua !u'd# iifl~r~~u{lluu!u'~~a'a~wff ~~ooia'um51imn 

nu'ollnzfll5ilui~~lluu~l~alwff ~~llbla'~~3~~1~llb~~fi~db~ (ascospore) $nd 
J w * 

S. cerevisiae Wd1&1 v~¶J~~~¶Jfl¶J~~lflfl.]i;19 4-6 !¶J~~sBu Ula 5-7 !¶Jfi58~ i!.rozumnd~qo~n S. 
dpl. d a  dd WJ 

caevisiae nhf?Il!au n5Qluo5 m.IU (~4unllln%a51~~, 2532) 



1) &76flR (fresh or compressed yeast) 

2) %fiPf66% (active dry yeast) 

~n6niRR$u~wniovuu~~6~~i~su"o6#d~odioq6tu1~u#8u6~iu kGflinjiilodmlumrlii11~~nilunir1tu 
d pl a4 

invi nnzoignirlkiuifu ~7aiirnrwiifi?n6lu~ddnpl~~n~w1runa'i ccactive dv yeast7 

4' dw dc(a 
~~iinaiu~u~r~lntwfounz 5-10 ivnOn.cr.ruaanro~ ~~iazqq~~uqtllnu~~~~r~i~Xvuu~~ 

drau ~nburn~iu ~u'otuirinnireuu~q "anoic~rijniuirot~iqoon?# 2 au"~iio 'In6iilii~ 

6 6az3nsl"ws (instant yeast) 





e 

i~mi(uu& 

d 
n~svlivu~ddima (panbread) ~~~m5$1~ifiudu~lu~muindu1dufounz~du (John ii~ZW€UL, 



Y 

%dira0U~14 q V04fl15~lVld¶J%l (John iiRZfl€Uz, 1989) 

d cl d 
5rna'i.r nir wnu iiazd iintrazi?uuiduu ii&a iinzdoudu iinzng~uazr~un~imuntnui~du 









4'4 nnwnul~d.r~zulil8dauwnud.r~un5~~u1~u"i1~utu~imuan"u 1b~i~un~num5i~.mrwnu 

viilfld5ffuraudia~"u$i, biinaiu8mntjuwotwueiz itaznirwrmdozi~urn~~~uoon3iou~Xn"~l 

6id.r ~ilw~nfi~~~uoon~~~uuind~~~tllz$viiniswn~ l&?finIwnurbinir~tida~a'iw~nni'i wnu 

2442 rwnz~iwnuie?duzn'-~~flm~uou~wna uaz 1lnzf0u 1uamauuuioz8mu"slduniu i~nzui~?#iiu 

nirwnuduiulku7dvii1~7iYw~fitiol~d~diuia~~i iifo~u (crumb) oziau 

ilnzKiviini~wnuu'oal~u~oz~il8lld.r~naiu8m~~uu"bu dPuia5uotwtaiiarsioznan.r 

oiatanw9odusoowuiu ttnzoioAirn~rzwii~nirW"n'l~n'ouii7dou wToutuzw7iariolpiofi 

{ou twnzn~laulriiinaiu8mwiu dlwui1nuluni.r4;n"i(11votKou~m7# iinzhwinwau'ln 

au~~azoz~ilfluuuil~dou7#ii~aiu~uuin mrioudiii 









44 w 

3usdldn'onuuuil-a (crust color) ~unnvruzlnarozu"3~iainliuutdn'onka#aoz 

u'iiud5zviu ~mzd;o-a!u'dg~n?odu 

4 
~1516~~bl~~~15$~~1~ (break and shred) P#~un"nv~z&iiuGi~vo~uuuil~~~oa (Irdlfhl 

mruuiuh.rznii.mi5ou ~ d ~ ~ ~ ~ ~ ~ $ ~ ~i ~l 6 ~ ~ ~ 1 5 1 1 ~ ~ ~ ~ d d ~ ~ ~ d ( v "i d ~ ~ ~ ~ ~ ~ 1 1 ~ ~ 8 



ndunou (aroma) nianiusn (flavouT)$4~i9nj88aun1~mundu nduvotuuuilt~u~~un~ 

oziinn'unouvn.r$iani~ nioauii~ka nas~z~ni~ndusn n?enduundi~a~in84iidnndnau8~ 7 441u' 

i~uan"~lniri6udauernu 

B 
nalu6wu"ua (Masifcation) Q ~ dl 4 ~ 4 ~ ~ 1 ~ ~i ~i S ~ 1 ~ ~i Si d ~ ~ 9 1 ~ ~ ~ 4 a4nalozI-ju, iu, 

ainzdeu uinnii rniiuaadu&au (gummy), rniua (tough) n?e~audm~un (doughy) 





LY 

viiuuuila ~nudauwnulumxiivuu~~iinixttdxCunai0~14u4uwa~~1nxz~~uu s 
OI 

3t.h zafaun: o, 2,4,6 lms 8 miuriiciu c~azl~d7uimrnx9n~u~inszGu~va~~~d~lu4a 2 
OI 

tfiu~~uani~lumxiiinund?uim~~nxzGuu ain~uindiuimiinxz8uu$l#03q nxmnou 

a'ninvmr~xin~pIo~ida"~n~~nz~da1upIuuil~ a'nvmzmxdutsi7pIactallaa"~ini~ kunixiinvuu 

~9~iu~aidvii ink-print ~~d?ui~~~lt~izpI~9pI~~~9~1~ UQfl.374-2524 ~ld?~l~~l~~tlJl8~ 

i i i  taxiz$dilliulmmiu~upIaqpIuu~qnlu?~nis AOA c (1996) ~laziim~ 

dxzt~uqmniwm~drzniwn'u~npI~~pIuu~d 1~u?;nisl#nzlluuqmn"n~mzBiiq q inul#{ 

~u~diunix~ndult8aiiuau lo mu 



9 

at~riz6$o~nainmrnaaoa~u~o 2 nar 3 ~isaunirnaaoa~t~1~]~u~u'~1ao~ 

nuUrd (~andornized Complete Block Design, RCB) ~lfll'l ~ ~ ~ ~ a 3 Rfa 616a~1~~~~~1 

9 

2mrir6n~iuutdrdrau (analysis of variance) ttartd~~~t~~~dit~~~1n~~~wa~iaw'o~~~n 

(Least Significant Divfference, LSD) 



a 

n~iut4u4uuot&nrz~uu din iutdunra-did d3uiaruostd~8nzaiufi!& 

(joust:) (fsunz) 

























N 

ainmsnnnouqolniwnid zrnwXupipuoauuuY wuiimuirol#~in;nszlsulu 

nir ii~vuuil~~~~~~nirz~~~flaiu eraz 6 i~riz~n~olzt~lraioinia~~nzttuuwaiu 

rsun'ow1dwisroutn"nfiou ~%JFI~ uYs1&;s"unztiuu Jasr~'utn"nfiouS~roudiunai~ 

uuuil.rl&;?un:ttuunaiurou~~lusia~twu q 

aouti;nfiou 'on~d~iusnaitiin 

naiuaourauuotuuu~diu iin siadtas q o'.r~sutn"nfiou 



0) 

2. ~inmr4ntli~nuotnaiu1 uhvo.r~~nszl~uuoio~mfiliwva~vuud~ wuii ido 

iauwnI%aiuk&uaq ilnz 
d 

9 9  s.4' 9  '4' 
idoijnis~~iinsz~uunaiuiuuuu~wuuu avoatioluuosuuuilqoziau8iaqtuuvu w* 

2 1.2 
ian&aql~oluvuuilqozwuiuuiinz nqvu i~n~uuuil~~~~rliuinsBiiwiznnn~ 
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I Y 

~~I~lin~2~~-~u'iiiuud~do~ kwfaudl~m) ~~~n~i~f~ulifil~nou~~ud~~ln~~ 

130 _f 3 ~d~iianl+an it8~+41ni5& i~~~n~~il-iuou~o~~~eeji~~wnui~in'uwo~ diuau 2 

' 4 Y 

nf'u ~r~a~i~~n.r'lu~~u~zqu'i~uu '1 kdri~fl~s~mpho~npa"u~~n"auo~g~i~uuw~a~~d~ug 
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