




Phi 11 ips et a1 '~banuu~ I ~EIUBU u~~niu~mhtla~w~9~7~o~rn 

~fiib*iiuiu8n?.se~hl uwMv07mrt 2 i &DJ tkptm~rrs~ndm-l~r 

'5~~3741 ~ihaih~m~ur ~~ U~ O O~ OI~ @IJ n7~l&~mtmu&3n &IU 2 4 
jim i ~~u(Iou~AYE~ @diq ~~h~dunw~uaila~ ~wo~n~cl~A~u(low'inr~~ 

(low& ~n~r~~~~ppt @~rout~~i PRI 4 9 ~c winwnrmar aw~romm~&m 

54 x [do 12 x ide.l?ixnamu&sn 3 435~4 ueo~+"~ruxu 24 hru~ 

U W~I~?~~~~~~II~~U~+~~C~J~O 66 x r &I lhuiiunlnfih 



ma Qorm (2506 ) n7n~rrno~o~d3~M7 f ~K~~IU W~U~T? 

h1q 7 launwou rftsim~pmrn8au 3 3% 

I. 5~~5~0p#~ilouauh uh I~II @U~U~L.I~~~?'C~~#~U dim 

bisulf ite 0.1 X 1~13a7h73h 

2. rwiun~"~mf Q uk ldUfI@Ahtk1hdd75wd3~ SOS~U. 

rstabi~ulfite 0.1 X 1tll3El1h1~h 

3, 1rkWl?J~~lhIhf7~iWli'l~ sdiu bisulf ite 0.1 X ~~33n7'1 

ru~?iun~6u~~tr:Ga m~ W wdlhrnd~iiuu~n uwG~h-1~owm3~115ru 

~5d30 Y~wQ&I~~&~~I!JuE~~:Y~:E~~: 1 3517~1Ud79 7 h'~~fll~~$d7f WE~~II T~ W M 

ro.rd~uumnd~~hdn tlr#d~rr~7owh#r'm-a~hni~o d~vhwm.~ud 

?I& sodium bisulfite 0.1 X 3~%?3%&6U 52 29# ilih'1&7*74tl?fJ 

n~rrres~~vor: i &'IJ r jokwwaun~rwuhu~~ 





%11'11 z, k rllT27QUHM Air Col leckor flMD?fl7%R7Uv 



HYORID DRYER SYSTEM 

1. g3w~h3~07CII#f (Air Collector ) 

2. L17lH1 (hrner Stove) 

3. @l'dtin 1&~71d~ll (Heat Exchanger ) 

4 wk (Green House 1,2) 







o7n&&oqlminwu t nh7'm1"*~n rwwu$q lud 2533 

f4fimaduhBn~3u oWau 26, ooo I+ ?ha 14,000 I+ b?w-mqn 

r u i m71 mlonn* Cd~ngwl~ 4sap~llliwt u I hd3~~~ i WMC~~MB 

i #u~wuOusw5fi d~uwuooo-rnox&1bo~7un7u~mz ~~8au'~flnlrdaoon 

oW~ukrl~uvr.idf~tl ?ml?aif 2525 - 2529 ~~~duoard?oov~hn&o~n 

dn. 32 )iu idu 61 h bthqph 1,005,000 vmud 2525 uru: 2,768,000 

umn ~uit 2529 



nwhnihu 

n75hn~?~d\i~ul~~7~61o~~~~&d7~7'5~~3~ nwdw l twlnlfl 

aao~~uclmdu~i niinn-tsuwrdifo 

1. rr mnw~wuni i h hr n ~~3llnis.1ZA~m1dnqun#3u 

buu,no,sx~uy3duwc1 idtib7hana~au~ouum1* (Ethylene) LAO I+~'IR 
dauqo i Q~uiwnX~uqdrmiiu 

2. iu# 2 wrn~nhndio~il.irn~~c1n~3non 5mqnwqnlnroqn~wh 

Lni~~anrplgongJrodo~ hplrypl#un82'?uwq~ L $3 

3. IL(~u~R~~~~A ~;ouhnhtlw t&~ir0oam~1~?~&1&~u 

il r %~~~n~13uoa&w 

4. nvdw ino~n~do~iau~aupn~5qn'10~nRau nwllqu t no~nwf#wz I lu 

lunwqn uM~d~u 1m~n~d~#?orsaon?rqn110~d3~ 

nishn42ur wunRo~'l4 I 3~t??unwM~1~~rn 3- 5 5u fi~'lu@o~nmh 



3.1 Wl5l~a (fhming reaction) ro~~hh 

@?+umls L ilnfhm ~hroq&#m@H~~n~s th&1 au~spll I kvah~ 

t~vn)lnl5in~~&lo~1dlh70~9 (Enzymic Browning reaction) it% 

~tllnl % t h(lhnahakU~ou'~d~ h3h4 coon Enzymic Browning reaction) 

z~uag I ~mou~pneu14hddo 

3.1.1 ~ ul n w 4 ikd~kxikln~ auld i A ~ o 4 4 eu~&i Auab~hm9.r 

I ll&h~aWnuw~~~dt&@t auld 44 lt~damujl Uwa I aa (phenolase) 

L dU Phenoloxidase polyphenolox idase catecholass tgrosinase phenolase 

complex fll~l~kl phenolase i WIz i ~~l&lfll~l%~d11~1d1~3'5~11# 144 

 MU 'I ~ ~ J ~ U ~ &I 

eo&i &rowo+ra-r R'I~R~ o-oe to-di hydroxyphenols ) YU i h 

oaf ~rci35uu (0-quinones ) ii30h74 1611 n?40€1f#l~ld catechol 111 I fh 



lplir~~fdl &~BJ'~~JTu~~c Ko~~ ( monohydroxyphenola) 1Yl L &l 

lwldmofdha A ~ U  7Prrnodr a h ~ 4 P-cresol 11l lh 3,4-di hydroxytal uenc 

p1.r r iMh7i1 

eo$~r-~%uu kl~q~~~uib Phenolnse ihliqit~ rL 

dl d~d (Precursor) WWITT L R R ~ ~ ~ I ~ I ~ ~ o ~  ad~~-~fiuu ML #n 

&W ud~~~nobdikln (intermediate) #d841?~~iul+aii1d~hu 

i3iH3mu1 A ml7h@Mu7m A h~%7510@017~ 



1, nlr~dq RrmlacnrMo.rtl~upnv I bn@!Rudbwn~mn~~am 

l#&lhu'ld'1 ~hn731h?lufOU7tleWl41ir I ~ 7 %  I WSl4:~z tihflh cooked f 1 aror 

uawbi8war& n~nh~~ulan~~m~r:iknw~u~ar~dld~h 
2. n~~~#d~t~niuh~ao't:63ub~'itl~~~n~~ 1 ~M~B'I~~ W~~IIO 

~*~abrr~-lht:d wbuihfhdi &~ald~dii~aod su?wm~?ft u&R~s~eax~ 

~wtaiiu~&di&iar~d Phemlase 14 

3. n~fl# micdt~~~krnrn~ i bfi ~ a rJu &l*eh~ond6uu"~ 

1 auld Phenolase dfjo'nr70&4~4 %I l l(~fi~100n~~1k,~1~~1~~lt:~d 

uon I r&leMdma1li ikwunmnh ul h~mulbr4 ia lairneanrrkr~u~rw~uh 
n~w~mmnfiduoh M ~ I ~ ~ U W ~  dd-~ffd~~wr: noymnrn-14~0~ ~23 

mu iibm ~bdq 1 Phenolwe L 1 ~ ~ ~ ~ o EI ~ ~ ~ ~ ~II ~ ~ B ~'I R ~ LI 1 r m ~ ~  

Phenolme lhh~n1?ru&b,m~~d1~?fi7~0od~ suAumn~lu i &I I d0d3m7~ 
rn l*uoan~h -7d 49&i~l& I IIOAROB~IW~~~Y~ I I~'I~~~w~RL$u#~u 

L(Y ~U~~T~OQ M W~IC W MJ~ I h+u 7 u~au(l~ni~~rnt~~~~ 1 bu 

i m l ~ ~ ~  (nwa) kw5~adonrr~d~~u7n7~ A RCIMW~~ n~rn?lymlr 

g m~nn~li:~n7~ M7~5it:a70~0~ so2 umnrwnvo N.CI 2-3 x 

uhw ~ h m o ~ o ~ ~ n ~ ~ o~n~runuuon~;h so2 rinn 4 +q~muibnhu rnr 

UWSnih# a*~W~hfi"$7 SO2 7UJa WdISO3 ~hZ~17dllm1'3~1tl~ 

amu I b4~~o.r rrllrh#l i h u 7 ~ h ~ ~ h ~ ~ l ~ ~ 3 ~ 1 p 1 ~ 7 3 ~ ~ ~ 1 ~ ~ 7 ~  

~'lH75dl na 

nr~nwandnawlrdW ( reduced ) D~T~-R~TUU~I A R O ~ 

~hmolase7~1 kdf ~-ll'ldW50fdhBil d W~~?~1)0~h~~7fl7f 1 ~- 7iI 

wetr&~~u armo4~rrocllosiiunx 1 krn'~7ar ti mMflfi.1Q'lkaI 



&fidU1~rll1111 (Adenosine triphosphate ) &€I ATP d7U790 

~U~I @+?U~~IT i Mhw'lkliwn~r r fiad1'i?fiarhw7m~m2:ifou r 3u urn ifla 

-4 ATP flWl~~'lfi@h"WZW~~ 

3.1. z @Wu?nlr 1 hh~nihrlilr N~ A b?(o& 
I. mu~a?.r?iurairil (caramelization) hih~tldih 

1 Se1~7.rm~nmu1m L 914 ,do I n71n~~a7~93r:tlou't&a ( mhydmus 

cundi t ion) d€I7~~7ndOtl?W t ~#U#Q W*U~~MC~~ ~OQ~QOL: lh~1311~1Zl- 

1 t hh7a~€b~lfiW5 (anhydrosugars) I dl glucose 1h glucosan (1,2- 

anhydro-2-D-glucoae ) U M l zFl?f~af lW1U ( Levoglucoean ) dEl 1 , 6-anhydro- 

$-D-glucose) d?~ f ruoto~e ~ ~fill u ~ n 2 ~ lfi?ifsl'1fili333 M~U ( Levulosao 

0 2, 3-anhydro- P -D-fructo foranone ) 
olnnmmaec i L~ioqn35 L H ~ ~ W T ~  zoo ~c dn9.1 i &JYIIURU 3 L 

runwl~~hn~s~i&fi~horw~n'~rn~~u (1.osu;chrna.n) AOTUIR~~ W~ 

gi~s&tmu 1 maqa ( I, 3 * ,2,a*~dim~y~lrr2-d-g1uc~p9ran0~11- -D- 

frocb furanoae &rnrhn?lud~ 4 #T&U w"~&I k7.r anhydrous k 1 

~uus~me~rmrm~a~rr~h~~ei~r$~iiu 35 wfl lwrnhd 

~wmqql illrih 1 rul np unmlr ilbrlihcreurwqmt:J'n dqslnhrz (kna* 

cihnk&ouuw r i1m04u7u 55 vqfi 3uszn+td u 9 r ua~lt~87r 

I!5Zfl#R?%? iMlU (oaramelan ) Wl€Bd 138 OC D~~UI#~U#%ZWU€~Z~~#€I#€J~ 

ihdw du~ucl3"nqj~m Q ~ H ~ ~ ~ ~ ~  kmw 



~13-1 l u I 5111~3mrft 154 % i3~8tlahi~lb'lIj l hBah (Humin) ld 

meuaraluua~iKin. rhMerbu I aq~v I %WW~ iadh (caramel in) dm 

c125Hl 00O80 

54~i~l Whl~rhn~oaa~ud olnnlrlhmnou Himahnikora ( 1970) 

flm~~ilpmrl tua ikencYllw~@?u 7 Ra 1@~4wflr, nduo* ua wn 

(enalie group) ~dRTdkdd~3~lbl~fikl~7 ?himj?% phenolic 

b ~ dr ~ ~ ~i group 8dimw& b m14~41 i~~nlduii3n71#h9mm I~L~,SUB urc 

ror r d~drrqu?m I fkmr i ~ ~i ul dn I ARMS R?IU 1 I~~(~s &IJ~~R?I~D~w 

I h@Wu?a?zl i u~n iriu [Ju t hd p~ 1/14hwiEw51~92l(7~hk p~ 81@% 

i7i~11wt51d p~ 5.9 84 10 

2. L(t)hq~?lMtl~7ffl (maillard reaction) ~07llGifl?hlh 

wtl~~oum~wfiu Tm lmr lo-mine YRT P-mine u&~~~phr&birm~a 

I@Ru~~~wIII~w raiLlani 1912 h1a94~i (reducing sugar) d~w 
~ll~~~~d5~ilb?lfk3m1h3h~w~?# ~~drnsr18i r ua~uouh ( lanol- 

dins) ik I ~ r b  luduna3ne~ t~0%#%1~1rrt fd3~7~t1lf i su ~ o ? A ~  h k d 

U I r~off r+ni~~lliirnr~r3f01~1 
&#I 2 1rY In5ot n8o~g~niMqfl5a~05713'~o I am 

-1u mi& 



~ ~ 7 h a ~tl ~r n 7 3 ~ ~ ~ 4 ~ ~ ~ 6 3 1 ~ 

1 ) ~~?~W?l~fi'rrr7ai&~a'ic1d ( aldcse) .find ( Ke toae) h 

11, 2' !€#UOZ?# whiff's basic h~83lb~h N-substituted 

glycosglarine 

base &lycom~lt~miae 

3.2 ~lo~ddonir r fiil~"1r!7~ 

panr@ m~dwinnonip ou 1lo~u#~~~~o~rn~~u'z~n374&~1 

n~r~iiwwfwr i ~" m~o~n~sd~~doni r iP~h~rt~uo7wr m~~gPmgJj~pozd~ 

W~lhlh?nu#~~7awtht f3 R~&~II du I IIU~I~ 

h1fl28 ( reducing sugars ) 019 1 ~~'suA&?I~ L h I dh 

3.1 ( furfurals) Eiiilu+r~~anrrbu&QoO irmt~II9~7# 2-furfuraldehyde 

83~hla i dnT~oa1fi 5-hydroxyrethgl-2- f ur f uraidehyde 



II II 
HC C-UIO 

I I 
HOQipC 

I I 
C -mo 

\/ 
0 \/ 0 













4.2 n ~ f m a ~  

4.2.1 #auwxmm~d~uQ~7 

I Rnllwl~.l(h b 1 hauA?Au 

~'il@n$~srori) l?uoh eating ripe 30~ii~0~&g1~d~51~~a:dn6~~~flna~a~ 

~r n ~l mkqdq I haul ~ I ~ R ~ ~ U ~ ~ ~ Y ~ O ~ ~ ~ B ~ ~ ~ ~ U L L ~ ~ J L ~ ~ Q ~ ~ S ~ ~ I ~ ~ ~ O ~ ~ ~ ~  

w d  mr si ~mwilu I hrhn?nna~a (glucose ) ~~a~l~m84a4'1da vt?nq~ 

UZq'TcrrH ( fructose & sucrose) ~~7~?unfil~hh~u7~ 1-2 x ImQMYSfu~a 

15-20 x I&Jlmfi4?~~tljhnham 20 X H~~~r Ulrn 1-2 X dlW?llifMmw~fl&au 

ibon~utnh=qrrnJan%~ot:qn oa~u~rmn%~qcluat:~t:~~m~)oc1i 3a~un~~qn t hd 

nRauh&h-tpurs~oQszw.lw 5-5.8 x ~aqmfh?ansmrn?~s 4.2-4.8 x ndd 

nmoorm~m~nip rawwl I bunrmn~warm~nli ~ Q ~ u ~ ~ F I O ~ ~ ~ R ~  

n~a~nn&h!91~~rnrn1dn~~qm 

d~uunufiu hw7l#i it~zW?~lwah kbonhu~u~uo~nafi~fi~d7 I huax 

~dn%hdq 1 hn~auh~~il R R O T ~ ~ UATI~ ua~u mtnk~~h =n~~qrrffk3 

-0s r donnfiatroz i dvu t rn~::~aorsha~iiwui lorn ~nfiu~r.~h~nwrm%t L QCu 

I ~rnL da~~ullll~7und7~~~~5e~~3~ 0.2-0.5 L lddu 11~~~fill~ilulun~~~ 

wu-h&uumn~u~n 1.66 I ills%. 1 la~~iu~sn~nRu~p~~qn~nSiu amylacetate 

run~r~liluq-tulber t i w~a:h~113m~mc1~~ma~mm~~d~ij,~n 
t A~ H 1 d~tl~~~fl~~fi~~b1~~1t3~3~ ( reducing sugar ) F M~U W~~~ WJ WR ( total 

sugar ~~~~lo~~ m~n~au~~ui~tl~~(~~91ilatn~'i i llff~~i(~wnfi~u~w 

~ ~ n w . i r w m o m ? ~ ~ ~ ~ ~ n 1 1 0 ~ ~ ~ ~ ~ h ~ ~ ~ m ~ ~ n h 3 ~ 0 ~ ~  nkunu 

PI+~V~& ffal d0~1~ldls'ylrrxtl7d?~l fi~ RUQ~€NR~SJTTIT~~~ #UAX~~~IU~BU:: 

eating ripe ironhsionasa I ntlo~rnaawcu~m~'~ I u~G~IJ L ~i\.l tau 

Saul: eating ripe fl~100114~ t WOUU~?~~MOJ#~E~I~OUQZ#RR'~ uhhlilsr 



4.3 n~z3imxdp~m~td 

qunr? ulslrd~z?~ W T I Z ~ ~ ~ I ~ C I  Hudma uw~obhalo 

n2s r ~~~C)~MJW?~S~QWUUS#O nRwh31 ~3514 m97~llfibu 

n~nnu~~~rntnunn3'~ud~r:u1~~nifi w~zhflu~mr 

( total t itratable acidi ty ) ~i3g7~fl755~h7 pH W~d~~fl€!73~82 

W~~ WI~ U~~ %~ EI 9 1 R'57~ihl3lh1~7~38%~ ( reducing sugar) 

billll~R'T1 (sucrose) Y* total sngar SRU~IO~ lane & Eynon u='-I~ 

Ref racto~etr y f mi% Ref ractometer 61~~7ll.llk 1 ~~audq 1h4d7%%d 

to Brix) 

075; 1 ~~zh1h9'&&ni~ r &~dwwa~rjouufi 3 r srr3elfswiVq I MI 

nlr 1 duu~a~~rou~~a~c w~~u~u 1 ~tl~7ms7u~1 a. Il . s. &lour Chart 
(The Royal ilorticultural Society, LONDON) 

flm~k3o~haioms r dudwsnfl3um ido r ~'I'~ZU~J~,UUZ i3a-1 

414 7 h ~~mrik~.sin& 

1. I~BI WO~) 5OC 10 OC 20 OC 30 OC UZ~&& @II~ 

(-4) 

2. n~nblraeniuhyu 1 R AavnfiaumnPs~~~aw I bhhw 7 40 

40 08 50 ?I3 UEk 60 08 

3. nv7 ~ d U ~ 1 dou 

4. "9s t h u h 1 duu i &u&n?.r i hukd~11nii 

s, nmn~~drhli~uu~~un~rilrl\uull~ibinr~~~.rrni~n 

( Polyethylene ) n~~m'i~~~nd0~1rtuuat~~~1u'ip:~ly~n~~~tl 

r Qq.sls~nih, 

6, aawqnroqn(ix18q~l i ww~fin~~u~w~m~&atlo~~ 

7. ~ ~ ~ 1 ~ d l ~ l ~ ~ l ~ 1 f  AO NaAS03 Citric acid UR. SO2 

iAmmumln7ruwfla~hn~~ 1 hfl 



4.3.1 n733t as~rhr~~&~rnw 
t 

n753 1 m~~h~ Mu~rn~rn~~ (Total Ti tratable acidity ) 

1rw3%iid 

1. uh8w~~qm)on~u8ow~)r~m~~~&~~u1d0~hom~rr~ar1bu~ 

I ibrd'nkq~r R& ~k~hdaunrit:wuii~ u ~ di drxrlh? 1 ddau mtir 

h~dwt~rd 2-3 WR 

2. umwalnuk 1 rlnnlnrriiu NaOH 0.1 g 0uh9qW15 

wa~urd?u~urwq~~Mwq n+mwmaouA 3 &q nldl i&a4 h# 

u83u~u~~rnl id rdmdmmfi ( ~bul lhnnw?l\n, trunm, &uu LBU~~T 

WRIUU-IR~~~U 0.1 1 N- n w ~ 7 d h 0.006706 du rowrswi~ntu 

d?~ (Harold Egan and other, 1981: 570) 

0.006706 x 3.2 x 100 

X raLic acid = -- . 
6 

0.35 fsu 



4.3.2 fl15~7d1 pH QE) Q~~U 

1lh~~~b8unalduruld3u~fid7tlh7 p~ r ml p~ meter 1(15 

wn~uS~oe)~s?'ar4 4.0 

nil?umh?h pn CL~Y ~i%?ii~ w daud~a14 5.23 

mh pii 3 qg~~~~uutl(~ii~ 

4.3.3 tl7%~7l#~18m7R7fl3~~?E#Wl3 Lme & Eynon 

minnls31~.r7rr)n?fi~h7~fcw~#m~ Lane & Bynon idllnl5 

r n i mrm~?lr~rmo~m~~#~~~fi'l~1~a~ L &Ina~ u~~~oJ~~~~~~u~~u~L: R~ M Mo Qou 

~ ~ T ~ E ~ ~ u ? ~ u ~ ? u wI ~ ~ LI ~ ~ ~ T ~ R ~ u Feb 1 ing reapen t O)lltlU10 &i%h 

do 25 15-50 fladh5 ddl4 

dw,&i 

1. Clearing agent &'IMo zinc ferrocyaoide ihrnod?uh~ 

RZa7U Carrea I & I1 

675l3~870 Currea I I&UIJ~~~U%B~U zincacetate dihgdrate 21.9 

niu ~ hfili & ~ m al h (glacial) 3 V~&~M~~[ASU 100 DRARIIJIxI 

Ptd~t~ volumetric flask 

d15fW87U Carrez I I I d~~1~~laal~1lllind I*U 1 ~'I~~PRI~IU~ 100 

volumetric flask 

2. Fehling reagent ~~E O OU~~U Pehling solution NO 1 I&UU 

rauwelu CUSO~, 511~0 69.278 r~u ~ A ~ u L I B X E ~ U ~ ~ ~ ~ ~ ~  1 M~M 

I# volumetric f lmk 

Fehling aolution NO 2 A~UMWW~IU NaOH 100 &U u~~T%L%U 

~1~n~iGmjrrrm (R~KC~O~, 4H$, i(ochel le salt 348 du1uif7ntui&a 

W"&U?W~~LI 1 8~5 ffWl# volumetric flask 

i hn~~aramS~nmr~m u~~mttw I b wr~p~u md?~~~ ~d9nl0~911 

1~lrdi it~ii~~haMiufl 



3h€W* 

1. rb~d1f ma,"&edlwl 7.5 n+u 1 hh&mn.ulenll Bnd?u 

m~~~~~u#a8~ lh clearing agent (d35i&ti3ti Carree I  I 1 ) RQ~I~I~~QE~L: 

5 jklaarr~ 1 'ltJ11#1471%# l&'I#&ll?lir~w~~ 500 83~hiti'1~ 

d 
voluret ric flask (G~uwIT~w~?uE~~IBIwx: I CUhC 1.5 X ) tI'5OJd73~~1U 

63odw r h7?1#3 1 rrs7t:h~~9~7a&'1wiah011~ 

2. u~xiara~udmo~~~~~d L rn wna so ikBBm r lo7 n~~mm# 

w 9 itllldl'i€k87tJ Pehl ing reagent U'I 10 h8MunmQ i 1 lrl 

inrmaas i gal 7n I mmhd~s~ol~uQm-~aii~t~Q-~ ~&~I~uPI~@J ~~~dwafl7fl 

I Ublu~aa~~ I MIRI~I IIS W~~~!~U~U'L~R I wil ~ ~ n d h ~ ~ s&u~mqo~95 

~ai~fi~~a~~#'l~~~a~~rt~fi'lua~lll~~~u~a Reducing agar u w Sucrose 

Irvn~mmtieu ~1 3 W~JW~I#W&~I 

nrr~"~m*mhqa 

fi ~ ~ai m d &afi ~ ~ ~ m fima9adud ha43 I RI +IE~I&U-IU 

(L+mm~uni;nroq rime c EJ~OD k~fiouan6gnir(r$u 1 ~dh"~an7~3 1 mn4 

h&oo~&au~xaai fhr1 U O~ imI41041t*1rr1~bu I 704 ( Invert sugar ) ~ Y O ~ S  

k186'1~7~~7?rn3%1~ Invert Table for 10 fla#h5 Fehling's solution 



n~~w~~&~+Ulhhlli~~u~~a~m (D~) 

u4u~a~rma~uh~a63ad~~h41~3nniamao~ idu 16.8 OaAh 

4 16 SI~A~JC~~IBUW Invert sugar 316 lu~ m-6~ 

i\ 17 htWd1f3~1t~ lnvert sugar 298 lrrt~dll 

. . $1d79 I ~1537~1574h79fi~ = 18 '11~~ns"~ 

+ah4 0.8 43~~1na1'~1~1~dh = 18 x 0.8 IU-I~G~J 

= 14.4 l~ei~3m'~ 

4 16.8 h~'AWW%llld%lfl Invert = 316-14.4 l~f~f!?~ 

= 301.6 IJSTS~~~~U 

(1757593fl Invert Table for 10 RL Fehling's solertion) 

d71~a7~h~b7~ ikh 1.5 X mll'lfl Invert sugar = 301.6 1fiW3& 

d~m~a?~fiaa6~ A bh 100 X rn~181 Invert sugar = 301.6 x 100 X 

1000 x 1.5 

:. 01 = 20.11 X 

nisi t mmzllnqh7n o2 

3h09 

I. u~~~~aiu~rrrarslnni~wifi'1~7a ol ( thrh 1.5 x ul 75 

hflk 1d913q-7~ 250 O08h mil HCI (Cam) a~lrl 1-2 xllR UY& 

lU Waterbath '111fi71bf1 10 ~7fi ~Rait W m~ 100 h%h (d'~~tWl3~1bh 

a~a~tdo I. 12s x) 

2. UP(~~RZRIU~L ~~fimn~~lhl~~iiu&pt @h~f~~~~ih ha3 

ll%f1~~87tJ'l&~ volumetric flask rU7R 100 a~88~d08 7 ~h NaOH 514111 

~ ~ W R  i&&utnsat:aw 1 hnaw uhau~~rnsa~al&uD A lpsl 



3. film fehling's reagent U7 10 &lM113 ft4f~l7~a 5 flbfiflft4) 

'Idn+U@lIl~ 250 0nRk311~h magneticbar R$IIJ~~MIB(I 1 ~1-nkrt1 

magnetic stirrer lnl~~b75~517~fi71r75163&790~f 7 4 ~ 7f ~l ~ i 

emuirb~.r smr~ul.a~a.rran?ub?a~?nd3~kfimafl& 3 1 ah 
rr-1smilw~~ii?od~oh~d3 

n?"sa'nr3~ 

1 ~ih1bnl~~5maw~~061~ 16.3 flaMws elmmu Invert sugar 

r~a~l.mazalud 16 BnMn I Invert sugar 316 1~rrsSu 

o-nmn~rsealud 17 Di)aA= iJ Invert sugar = 298 rllstwni~ 

A 16.3 ilaRknil Invert sugar . . = 316-5.4 ?u?W~II%U 

= 310.6 IV~RTI& 

d7~e0t7h1511hh 1.1.25 X d Invert sugar = 310.6 IUT~S~~U 

d7%=~)7~fl~7itlhh 100 X a Invert sugar = 310.6~100 
1000~1.125 

D2 = 27.6 X 



~ U ~ PI Reducing sugar (DZ) . . = 26.7 X 

fl~71 Sucrose = ID2 - Dl x 0.95 

= (27.6 - 20. I11 x 0.95 

= 7.12 X 

l#~ltr Total sugar . = Sucrose t Dl 

= 7.12 t 20.11 

= 27.232 X 

4.3.4 ~~'EH~MUW~IBIRU~% Refractometry 

~~311rn1dhx: I fl~~111161~%1 Refractive index 

t~~ll& Refractroreter lb~lh7 sol id soluble 67~h714 26.50 OB 

nh3crwhciftrr9# t blh 









4.4 n ~ r ~ i ~ ~ & ~ ~ ~ ~ ~ ~ h u l k  

4.4. i qtw&ihd~uau 

ur~gnllauoup.onr. 3 (*1 '1dg~m~&~~qulUuSruil#311un I ?h J 

lu#m~upp@~uq hi80 5 oc (drdu) lo oc zooc 3o0c YBT~\~~W@HO~ ufia 

l~llwilu 1 nrmr rdeuht~~~uk~ I ~ ~' I B J a. H. s. &lour cwt ku(liud I ju h 

un.k 1 nn~vfnnls I ~UI~#Q~&M-I~~A&I~~LIE 1 1 fl 

~~n?.rhwrn4?nhuadlM-w q &nslmu&=iln?r iukudid 

~#lurmrborqul(iulaeuiiuuku;l t 4 i h 1 w fltl greyed-orange 163 group D-C 

ihd~mw@ 5 oc 

s,uai?a~d~L (au~lt) 

1 - 12 

13 - 24 

25 - 48 

- 

2(d3uou 

greyed-orange 163 group C 

greyed-orange 163 group B 

greyed-orange 163 group A 



L 

ii%~fhp@ 10 % 

nu.tgaldih (bib) 

1 - 10 

11 - 14 

15 - 48 

Indauou 

greyed-orange 163 group C 

greyed-orange 163 group B 

greyed-orange 164 group A 

A 20 oc 

rxe. i an34 1 liu (hi4 ) 

1- 2 

3- 6 

7 - 12 

13 - 24 

25 - 48 

8nX~uolr 

greyed-orange 163 group C 

greyed-orange 163 group B 

greyed-orange 163 group A 

greyed-orange 164 group A 

greyed-oraage 165 group A 



greyed-orange 163 group C 

greyed-orange 163 group B 

greyed-orange 163 group A 

greyed-orange 164 group B 

#reyed-or#MIg~ 164 group A 

greyed-orange 165 group A 

greyed-orange 166 gropu A 





b d I UR.I(~U~ 2 "7s t uduuifi njouiiuni~ r Mpq @au 

h3hd 3 A~E lduu~~~ud?dl 1 urn 2 uhi&nilaw~ut~ue 

uiwmh7~d1'1crihr f3f13-1 

dad 4 WS~~UVISUI~~~U~~CIU~:~ i QU i &u&o~~I~~ ifu 

~uwsuini~fi ~ S ~ U W  i Mu373 UM~AEIO 1 

iuhrn~usln 1 LAgae i hqn 1 h~ bqh 

d?$ 5 n~auh5~'1u~~h~7~1~niff 6 hlrtib~@hf) 

llrdttll (greyed-orange 163 group C) 640lfd4 1 

Mozharr 7 1 hi MI ~fla4Vl€I ( greyed-orange 163 

group B-A ) UIR~OX l &I 1 h&u~r~%~lkt:n7u ~i~13afou 

1dov3 H ~ U  





rur m8~~do~a~lnvrs~~~~~~~ m~ 3 p~ ua=deu~w 

flwhiursp 3 u~auuntfh~f~u 3 ndo daub 1 thud1 hh3 

m#u i lhd-~uh 2 i (bn bud 3 i QI uu (~hd~uowuc&d~ L mn75 t udsrd 

pnauR~hw~iuku i Radl wara~mrihmm~l~ 

dauk 1 thuklfluum7& 1 - z 31wAovdou &m7# 3 ilwdau 7 

~duuiduidouneq umbu 7 ihkld 5 ihdoqrh ~~o~f &Jnd 6 

dot: t bh t~hwtdeu 7 sur~'1~7aouu~u 1b/k&1#! 12 U~ U ~ ~ O ? D 6 

I flauih~ r duu I rnplxtc~~~ 

A?U~ z r fhn- ilunA I - 4 flK4wrbuilinAe4~eu wu3ubd 

4 6 ROEL~OJICU~I 

h7A 

1- 4 

5 - 12 

13 - 24 

24 ---> 

tdauou 

greyed-orange 163 group C 

greyed-orange 163 group B 

greyd-orange 163 group A 

greyed-orange 166 group A 



d d 3 lltn~flEil4~ 541fiu11dWE18~ i 3a1#3t: I &I)UOWI greyed- 

orange 163 group C '1ldhll~~5flhl& 2 A& group B YZk 8%k&Jhqf13"~ 

o d~ b~fi 4 dlbrlhc greyed-orange 166 group A ~~QOI&U% l bh 
ala Brown 200 gmp A (~~a mv) L~ O D A~~S~I~I~ U U Q~ U Y~~ mrh~ 

udoawa~w~n 

8dauau 

1- 2 greyed-orange 163 group C 

3- 6 greyed-orange 163 group B 

7 - 12 
hd 3 greyed-orange 164 group A 

164 6 rkdoe1h.ci'111-mtbu~7 

~2uk 3 ~~#aumra~sw 50 OB ~~~iuhn~sncla~~k 40 00 UM 

PE I duu r hti~~a~l~l4auob 

rt3d 4 ra#mtf?ssr&n~u 60 0~ ~#wtniwma~~A 50 OB LLJ/%= 

lit&tAlfilhlh'l 











4.4. n~~(dl~t&~tiun~rc~d'10~datrou rhnn sq~ 
2 

fl+ltkel(l sodium .eta biaulphi te Ufk citric mid .1~n7%6~4fIl% illft~111h 

w4nE13uw 

I. ri % nml~a~~~hrmwU~lu~x~ow.I~Qm~1 

l(~oarrnhz@@~dt&1 hIu~r:uz I 387 6 I h s n uhunwi m md~q 

Ircl~h3~9uum~ soz h#~hclauq1nh3&# so2 

2. ~h'lraalu ndq Citriucid ~€kh?amlllJ 1 lUI* 

hr 7 5ru?lnnka 

fl. ~dmW&altl HaHS03 U&E citricacid lbh~ 500 

ppm 1,000 ppm ~?T R~ R w~'~ R eucmae k WU 10 x UA~: 20 x uuws 
I 

9 L rn~nh~umi~~a~an~tdd 

1. 8?~~@lttblZl 10 X t citricacid 1,000 ppr 

2. dl %~ltl'h7a 20 x t citriucid 2,000 ppa 

3. d75~81tfh7a 10 X + citricacid 1,000 ppr 

t aodimmetsbisulphite 1,000 pp. 

4. d7rfWlh7a 20 X + citricacid 1,000 ,. pp. 

+ sodiumetabi~ulpbite 1,000 ppm 

5. d35~fl?&1€l 10 X + citricacid 1,000 pp. 

+ sodim metabisulphite 500 ppr 

6. d?f=a?uha 20 X + c i tr icacid 1,000 pp. 

t aodiun tabisulphite 500 gpm 

7. - citric acid 1,000 ppa + sodium meta bisnlphite 
500 ppm 







m1-1 

1. n~2uodr hii3 1 I &u'trl't&#d~~a~a~u~~z i duu11f~7mnfi 

&~uw?&n?lww rrasawm.j3o:: r uduuolnfli do4 i hli~7~ i QU 1 f3h ~ U ZI ~ 

I ~awhruxm 3 1 dou dm41 hn~~rrd~ur~1~1n#3uod~ #oil& n?dR ?ha,?,u 

2. nh~nd?4nl~ i Rd~mu 1 bhrdi7~ 7 muio 1 n#maui\n%m 

nhuqqnn~sn~aou~daufzut 1 ~a7 6 1 ku dl u&uullir.~~tlu?n1~~a i &ha13 

n~iuo~&~.ro~1~~~~.17~n7~#~17h3wan~rmaa~ 

~u~n8warkn%~nn~3~~,?,uU"~ Wouhszn 3% L &uhl&hl?lu 

1ll r ~~J-IX~Z~'P~~~%I~~IIOIJ i dmn8av~n'iurevr eating ripe 

3. n&~u~yffi#nw 1 &?./a 1 {u m5 1 ~b~~11m~lhnffi 411~fi~n~un 

~ muu~nh~u~ RMm i ou ii&u0qhor I 8on?4o?saca1uhi1m 1 d ~ll leuubu#Iq~ i h 

2115~ea7~fi%7Cl 10 X + citric acid 1,000 ppr 





2. ~nnlr? r crr~r#~9"u&abani~ 1 dd ( brownin6 react ion ) 904 
~alrfiwuffs 5iwn9.r 1 flu~rwl?lrrhr 1 %u#a~7rr5~7uro4 a. H -3. &lour Chart, 

London (The Royal Horticultural Society, Lond011) q~1~93 

n. naraugmg~lom.i IIJQ~II o~mm~~rn~74qm @ 5 oc e 

?~lfih~d~l~rl *%dl H8@4 (greyed-orange 163 group 8) '~#h~lt~t: A 787 

6 18~~~~97f1kt~r: t bdU7rbr7fih (greyed-orange 163 group A) TUTZUI 

I im 1 btnnm?f 1 ~57dm~37iSqm@ 5 ~c (qnilr iluqiiu(li bu 1 ulu~zd~~un~s 

A fiys"~17#w~ndauarr2&~m~1d t w8a~ths"tnrrzn~ul lo oc "~$39 3 

1 ~~B)Lu'IT~~ ~UUUIIA~QOW~~~ ( gre~ed-orange 0) IIhWfI 6 1 A ~ P L ~ W  7 t br 

bW l &d#hla 1 b (greyed-orange 164 group A) 

16dpt~ 20 ~c ~oaund 12 ~~t:tllftu~d~#l~il~q~~lu 
(#=eyed orange 163 group A) ME~~VRI~! 24 1hJhlllJ m11fld7 (greyed- 

orange 165 group A) ~ ~ ) J ~ ~ v u s ~ I ~ Y I ~ ~ ~  5 OC Urn 10 OC 

~(lu(( 30 q~ d ~ ei Alt h 6 2 ~~ Q OI~~ QEA OU 7 ivduu~ho 

fl~7a€Ilju~~ 1 h?mU 6 I kl~ltlstut: I 3a7 1 d k91%83 (greyed-orange 

166 group A) 

I hd-4 #pa: ivhu1n~ 1 %uh i fh&+ 30 Oc uwnoununmaw 

unndwlh7n 



b(lmrrhstd 

1 - n?.rlP so2 ~hlknLM&m~un~rrau@u~a so2 ~~~IXU~U-IH 

~awlo~mr ~~raZ~~@Layun1r?4&1~7~~ so2 14 

2. fll'51*d77%al~ NaH503 ci tr i cacid uwd'lracalu sucrose 

R~IY t QUWJ 7 PI~~-IT~~+R~~uIR~u~zu~: 1 an7 6 i ku n-13 L L~~ U Y LI U OI~ 

uin ~~~~J~~~~~J~~~RROJ~JU~~~CI~~UUR~~~~~~J~~UU~)~LTYS$IIU mas 

oonuvun~mclao~fi~Arm~~'ttnun~~49'u~urd uawu,~h~rna~am& 

uQwm so, &nih~o~rurtlr&wd~ua:~u~rwlla~~d I M U~~ OJ~~~ S O~ H~~ U~ Z 

~7nnrumlMau ~~01urndlftOsaq I &hl~?d~~~rn~he 1 M *U~WIJ I ~hnffw 

iounautplah ~rndnmumeuu~nc~ 1 md do~uu7unlr hag r ndum9m-1 

o~s~r~u~ai ihn~dhcnyutu~h~r3ka~nc1au 




