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ois-3-hexen-1-0l/cis-3-hexen-1-al

Meat hydrolysates

Benzaldehyde

Aspariame®

Enzyme-modified cheeses

Esters

Methylbutyric acids

Ethyl esters, e.qg.
ethylisovalerate

Methylanthranilate

2-phenylethanol

Furaneot®
Naringin degradation

Limoninfimonoate
degradation
Diallylthiosulphonate
Isothiocyanates
Monosodium glutamate
Guanosine monophosphate

Inosine monophosphate

Fruit and vegetables, 'fresh
taste’

Species-specific meat fastes

Cherry and almond

High-intensity sweetener

Cheese (various types)

Various, including fruit

{(For esterification)

Various

Lambrusco grape
Fruit and beverage

Fruit, especially strawberry

Debittering of citrus,
especially oranges
Debittering of citrus,
especially grapefruit
Garlic
Mustard
Taste-enhancer
Taste-enhancer

Taste-enhancer

Flavour chemical Taste Microorganism/enzyme used for
production

Methylketones Dairy Penicliium roguefortii

v-decalactons Fruit, especially peach; dairy  Yeasts; B-oxidation and lipase

A-lactones Yarious Yeasts; B-oxidation and lipase

Diacetyl Dairy Streplococcus diacetylactis

1-octen-3-0 fdushroom Homogenized mushroom

Plant lipoxygenase hydroperoxide
lyase and dehydrogenase

Proteases

B-glucosidase and nitrile lyase

Metalloprotease (thermolysin)

Lipases and proteases

Lipases and esterases

Acefobacter acetii dehydrogenases

Geolrichum fragrans; oxidative
deamination

Polyporous versicolor, N-demethylation

Yeast; deaminase, decarboxylase
and reductase

Rhamnosidases to liberate
L-thammose precursor

Naringinase (B-glucosidase and
rhamnosidase)

Arthrobacter globiformis, limonoate
dehydrogenase

Alliinase

Myrosinase

Corynebacterium glutamicium

Phosphodiesterase, e.g. from
Penicillium citrinium

Adenyldeaminase, e.g. from
Brevibacterium ammoniagenes

fi3r : Cheetham, 1993
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L. lasziwfia (Diacetyl)

(s
. Ao oy o I
gulsznaudrdnlvnausazeaue lundns o

lnasiaiia  wie  2.3-butadione

UNMATHA  MAARINNTUTNUA RS T
lasuaARNLAAALUATN T EA NI AUAT = TR
NITUAUNIINaLATTLGaN methyl ethyl ketone
win1snguslnaliaunaninsinldainsssuani
Q 9, = ad o= =2 Gras

wnndn  pstdaauvisdluntananaslgsunnu

X o a ew - o hy
aulauniu Aduvsenatunsonanlnesanals

ms1eh 2 fgadui ldluntsuanndniosirsninanszuaunimin

Microorganism Product

Sorbent

Ambrosiozyma monospora
Clostridium acetobutylicum
Corynebacterium renale

Kluyveromyces marxianus

Monascus sp.
Sporobolomyces odorus;
Rhodotorula glutinis
Streptomyces griseus

Monoterpene alcohols
Butanol/acetone
Salicylic acid
2-phenylethanol;
phenylethyl acetate
Hed pigment

Yy -Decalactone

Cycloheximide

Amberlite XADZ
Bonopore
Amberlite IRA400
Amberlite XAD2

Amberlite XAD7
Amberlite XAD2

Amberlite XAD4

a1 © Belin WavAnuz, 1992
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14un  Leuconostoc dextranicum, L.
cifrovorum UAC Strepiococcus lactis subsp.
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avAtlsznavay Hasmazgnundnldlugadlag
wulnd Citrate permease uazifiaizendn
uatedunauauldanslnesaia  wazuanesn
Aneviaeada  lesvnlnsesuazingiula
angadlalidndusnglenn  TaindaieLin
uananaeslaesimialesldmatiansinivan
o ot g 2 24 E73 1 1

apuvisd  laalduaedanfilolaan  wsnisdne
¥ ¥ c oo A

FauatsAiaaant e wanudenauiiiuetng
= [ k74 -y ar =y

waldluscarndslnisldmalianieiugieg-
asrudundnainssaulaazmiialasvinig
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CITRATE

mﬁwﬁ@a‘ﬁ‘ﬁ%ﬂﬁmmﬂgéuﬁé

Wi acetoin dailugnsitlailinduss vl
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2. Twsidu (Pyrazines)

[ ot o) Qid
Tway  Wuansdsznaululasieuis

anwiuziduiuuau  (heterocyclic  nitrogen
Y 2 S, ek
compounds) Wnausaluewisndraiathize
d%?/ o & & = € ‘Q’ o 2
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/8 o4 -
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Twaduld (mnsned 3)

citrate permease

CITRATE
citritase

ACETIC ACID 4 OXALOACETIC ACID
ngaloacetaxe decarboxylase

CO3 + PYRUVATE == — v o o — |

CoA-SH \
e) 4
7

/g

v

%

HTPP

f
!
by

z
3
N

DIACETYLE ~ — —=C — L~ACETOLACTIC

ACID
COsp
\;/( CO,
ACETOIN

P o - = =
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A Kempler, 1983
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3. maﬁJu (Terpenes)

wasty {luanslalasafuen dead

w1 nuidaetanlaloliu  (isoprene) s
Usznavsneefuen 5 avmen lasdnfimes
Huiluesflsznevluintumenssmefianals
AINNT WUAIRAUNIEMABTTAGNNTONAR

wmafthilel (m1979% 4) 1aeA3 de novo synthesis

rHavelns 19y

Bacillus subtilis
Corynebacterium glutanicum
Streptococcus lactis
Pseudomonas perolens
Pseudomonas taetrolens

Streptomyces [from soil]

tetramethyl pyrazine
tetramethyl pyrazine
2-methoxy-3-isopropylpyrazine
2-methoxy-3-isopropylpyrazine
2-methoxy-3-isopropylpyrazine
2-methoxy-3-isopropylpyrazine

i : Trivedi, 1986

«

s o - Mo P
ainaziiusn  uazan  waldwuluanEen
aunrneanmesiuld  Gsnasuaniaeds  de
L dyv 52 a = « qelaslel
nov: synthesis U luANluFnadiad 3505
o = ] % =
FnanwandtAe  naslduumfiFelunsyuaunig
. . o % g g
biotransformation taguATAEY  NRUFNI
v o o= = Adl £73
wnuaraagniidumesu wiaiFanldidu
WiAn  Pseudomonad fa0t19989n137 141 T0
uupfiEelunszuauMg  biotransformation e
NILARAURA-LIUNEA (L-Menthol)  Failuans
o= a o= Y o a - = wa
weitusilauils  Iinausaluiuaziinouauta
Wipauifiu  (cooling  effect)  sinlduanlu
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Tusr90917A waa-lwunaa analdainive
Ma | A | T
Mentha piperita Tudaanisuldiatiall Gunanan
aznamhdunenszme luguea-ulny (L
Menthone)  wazaziniaiasunlaailunea-
wumealazaTaay 7 lussndnaiaenuiu
4
(317 2)

AN e s-Iuneafiatalg
aziifFunuias (40%) Wesanniinisuasuula
iuansau I Aalin9un Pseudomonas putida
YK-2  un14lunszuauns  biotransformation
\asanilieulmdalalasiiua (dehydrogenase)
J 4 g "
nanndasua s unea-uiny - Wiy
atnde  Taaldilaswdy
(D-Neomenthol)
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Microbe Cdor
Trametes odorata d-limonene
Fhellinus spp. o - pinens
Kiuyveromyces lactis Citronellol, linalool, geraniol fruity,
flowery
C. moniliformis Citroneliol, geraniol, linalool fruity,
banana,
peach
Ceratolystis spp. Nerol, terpineo!
Ascoidea hylecocti Citronellol, linalool fruity,
flowery
Ceratocyslis
coerulescens Citronellol, citronellyt acetate fruity
C. fimbriata Citronellol, linalool, geraniol sweet, fruity
C. variospora Geraniol, citronellol, nerol fragrant,
banana
C. virescens Linalool, geranylacetale fruity
Lentinus lepideus Linalool, several sesquiterpenes aromatic
fruity
Penicillium decumbens Thujopsene, nerolidol socapy perfume
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W1 Trivedi, 1986
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4. aves (Esters)

wamasiuan i lvnausanduualel
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Microorganism

Ester produced

Pseudomonas fragi
Fseudomonas fragi
Pseudomonas fragi
Streptococcus
5. lactis ML3
5. cremoris TR
Lactobacilus (No. 81)
L323

Pseudomonas strains No. 50 and 53

L. casef

diacetylactis ATCC 15346 B

Ethylbutyrate,
Ethylisovalerate,
Ethylhexanoate

Ethylbutyrate

Ethylhexanoate

fin : Trivedi, 1986
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WATING  esterified LBNTIUaR
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.
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« esterase N TUARUYISE]
Tudusaldenavnnisssaeulsy  wazanen
Bunnieamesiiat uneldannsiwnzas
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5. aisdseneuezlsingn

(Aromatic compounds)

P N T A s
fanserlonniindanlases 2 1ils Pl
ANAIATYT et AniLLdan lad  (benzal-

dehyde) Ay 2MUAY (vanillin)

wuganled (benzaldelhyde) nau
36989 biter almond UAY 1TR3ENLAINARALE
nialuAte  Prunus  uazadunEaINNsn
WARuTanlasld  Ae Pseudomonas putida
Tnelduauiian (mandelate) Wuuvasanduau
LazwLAE e svne el benzal
dehyde dehydrogenase  laaldmaiianisun
WIAAZANNNI 07 IR AN A AN a9 T U

wudanlasluFanngs

NUBY  (Vanillin} - iuanshiduesd
Usrnauuanueanausanniat  an1314lu
AAAIMNITNEIMITRE NI 91Tlanann

ad o ns o l
sasuaAnanalsandnantian luimeanasan
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FESNNIVBNRANS  AdHNNSHARIATANAUATIZI
Tnnafnandold uaarAfnIavidiaanunn
HARNANANNUUASEITHTNR Ae waniagld
biotransformation  4843AUNIH LUNGUTDY
Corynebacterium Tmeindn Eugenol %@Lﬂumu
mm@wﬁz?wﬁa&mmﬁ’]ﬁmmw@mﬂ%’gﬂuma‘

Z// & t:!x k% = - e
fﬂ@ﬁm%i(ﬂ@ﬁﬂﬁ??mﬂj’?ﬁ%’\m@ PRINURL

6. uanley (Lactones)

uanlmuiu cyclic esters 189 WAz

. o o S
-hydroxy acids  sinwuvinldlue s linausa
PANEULY U NAUIAYID NAUARIENIN N
NAULUY NAUAANEIN  “a  A1N1T0AATIZE
YRR keto acid  ustlaqTunINARAN
- < 2 & 1 ) @ e + =y
qaunTNaANA LT mATaTNINNG Al
v vy A4 e & o evy -
deldiFauAadundnsnuanliuiainsssusns
waziAauuignandinisdeiasziniaail
AaursewAnuaalruivedias  (Candida
WAz Saccharomyces) 11 (Penicillium notatum,
Cladosporium  butyricum) wazuLATISe
(Sarcina lutea) Ineld keto acid LluasFas
annsAnelae 1 Saccharomyces cerevisiae
wudndanansasy uay  -keto acids Wi
Wunanlaulang 85% tnald 10% yeast slurry
uaT 0.05-0.1 % keto acids WazLsiTe duly

48 Falus (Kempler, 1983)

7. ESIESHABUSE (Flavor enhancers)

Flavor enhancers %58 Flavor poten-
fiators ARANsLBNNALSE Treifinsa A lua T
Tnessiuasenalaifitamd  shesiefdanis
An NSTT& %7 monosodium glutamate (MSG)

f
=N

uaziiFudun lunanagRauNITNeIMI i

NHIB-UguTgy 2538

mﬂméﬁmﬂﬁﬂﬁmazﬂﬂg%uﬁ%é

undy AR 5-nuclectides  ANTVNABITIAT
9 Qd}l Qi o= aif
WA ANA NN TIANUT Y 4 Tiln A
it @ = . . =
aWFee wanu WAL 1 (undisa Umami
My vaneiesaades
TululaReungausm  (Monosodium
A al . “ &
glutamate) W7RMITENIT P9I LLIUINAS
Tndeureninarillungaiiialugl Liorm 9
aunsonanandrnAuuilaiudenditanin
inanaangas lnaniswinéneda Corynebac-
terium glutanicusn WD Brevibacterium
lactofermentum  fingAuutlesiacld
wulsd O-amylase uaz  amyloglucosidase
TR | . v o o
whasuldwhmadenau  wdavsinianiozi
WazanvasannluRuenuangsiaanulae
=] af o 2 £ 3
nsanuan Wend wazvinliuianeuussa
P d -
5.5ndlelnd {8'-nuclectides) 49
dseneulunguiiiilisa umami Jeg 2 3ila Ao
5-inosine monophosphate (5-IMP)  uay 5'-
(5"-GMP)
Tunjegluglansindeusnidon (g 3) 5-

guanosine monophosphate A
o AW & i I
trmalalnd  Weassrisaunrouanldannnag
Fuarzvniaail  nareannuuanGevIansld
wulndaats RNA aqnfiad 9 2 A3usnlu
ARLNENILAR N ITNANARAAY WA TN
ri/ =t 2s e o n’d‘d
e L AN insnsea s WL ARA U AL
LIGNBNNATY NIIHAR 5-IMP Ay 5-GMP
ANNsEANY RNA aesfiasiy fasuiunld
WUWAAIY9S RNA eaaxitly  Candida utilis
=i = & <2; 1l e &
viregaduuuil tnauan RNA ey humadaas
aansnlagldAnnuiean 90-100%0 Wunan 1-3
dolue udnlwwindfideaduelsd 5'phos-
phodiesterase Aldan Penicillium  citrinum
TED Streptomyces aureus RNA %Qm@u%ﬁ

é’ 7 = =} e G wo oY
Haa1eld  5-tihedlalvd 4wy saadude
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5-AMP, 5-GMP, 5-CMP Ua¥ 5-UMP Failifies
5.GMP  faieawiuiitiaouanunsadugns
undudld uen  s5-fandlelndvanieen
mﬂﬁuimﬂ%‘immimﬂmWQJLm‘umeﬂgmﬂ@tﬂg
{ion-exchange chromatography) 5-IMP i
annsdn 5-AMP  wndufuewlnd  adenyt

deami-nase VIldansilunan Aspergilius

8. WISIRANNNNY (Sweeteners)

anlianiumauiuandanudAtyse
arawnssnesiduetun  wenwiinann
K PRPS— o 19 o = v
wimaglasaildmiluaiGauuds  dellansly
AEBnuareailaf 14 luenaunssuuas

arunsnldrnnumaurnnndglasaan g

Na, O, FOH, C 0 N N
N
. H H ¢
S S g
H | | H
HO OH

Disodium 5-inosinate
C!QH” N4 N3203P~XH20
Mol.. wt. {anhydrous) 392,17

a ¢ 4y e o =
TIMTININATAT W, ‘l}?ﬂ 23 mmﬁ 2 WHWH-NQUIEY 2538 69

warusTialdndssumuinunzdmiudi
2 ié o %3 i Dd‘ =
AINTsATUANNINGT W g lulsALNmIY
, g o
i ueavhsiu (aspartame)  Fufly methy!
ester I99NIABzUlL 2 TUA AB NIALAAWARN
(aspartic acid) uaz Mulasiartu (phenyla-
. P St = ; =
lanine) wamlag SRl winIARNIA
NN & A X ey o age -
azilune 2 sliatiasldqauidlunsudn o
NIALAANIANATEARANNIANDTEN (formic aicd)
lnguadfignsae  (immobilized cells) 294
E. coli avuiutiannaniiugunsoNanainans
pasunLila lwgiam (phenylpyruvate), nsawasan
wazuanluily Taeld Corynebacterium wuan
andudalans thaumatin Taluansliadnu

wonuiduldsfunulufisiuiiaslundewing

OH
I\ N
lL\ )\N
Na, 0,POH,C O\? N H,
Ci; H H ¢
™AL
Ho 7 [ H
HG  OH

Disodium 5-guanylate
CiroHp NgNa; OgP-xH50
Mol. wt. {anhydrous} 407.19

317 3 Thseainepes 54IMP, 5-GMP
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Hamefunn WiAuvay 2,000-2,500 i
A uzesglasafidudy 810 % uanain
Tianumanundndanudnlisa  umami 16dne
1&5uRanAdafiinay (gene) fia¥e thaumatin
Widlude £ coi ialdafuridaksasiius
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9. pulsinngdunidfililums

dsuilganduse

o = = = 9w
wanainayldqauvidiunisuananslv

nausaudn RwviIdaNamlna 1 snuAnE ol

A lunrsdasundasnausarasatvisla B9

mf«:Lﬂumn@?mﬂ%umﬁﬁ@auﬁamﬁ%u 13a
lunnsndmnausad luigeanseaniy
laifdenaililainsn (Carbohy-
drases) aulod amylase WAY glucoamylase
lgan Aspergillus a2 Rhizopus 4uan
nglnauazuealnalofl  annuildtaillidu
anslipnninuliesLaz e At
megﬂmzﬁ%%ﬂ%ﬁumm;ﬁﬁu‘lummﬁm high-
fructose corn syrup (HFCS) fan i luiesesay
u@nmnﬁm@uimﬂ lactase (ﬁ—gataetosidase}
ﬁiﬁ@’m A. niger Win oas Kluyveromyces
Hlunnsudswnd  (whey) Fahunanassld
annseanueude iy sweet syrup Gald
wWuanslfanuuaulunanigianuisvans
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W A e w
wulaifidesiinnglolnd (Nucleolyiic
Enzymes) 1aul1sl nucleases 1fluntsuam 5-
IMP uay 5-GMP a1n RNA 2248ds

mmmqmm”uummg DUARANN Penicillium

v e
Wle

GR

%

5-GMP  a

. Y 4
citrinum V5% Streptomyces aureus

AVUITTLNNNLARTY 5-IMP LAY

TuiBurugauaziiun g lunasiusie 19119 14

WALTLIS

wlaindeslushuar1Usin (Lipases

& Proteinases) UNIIHARUEWINUNTUALAD
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mdnlalagldiewlssd narginase an Asper-
gilius niger
det " ‘Y a
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voulsl pectinase, cellulase WAL hemicellulase
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(Diagram for showing the changes
of length and time in special relativity)

Inan & wps*

ANNNTAUNLNG ] AN Us AN 0
lolalad  lavinlhildvanuduaannnng
zifqmmﬁimgmmﬁLﬁ@%ﬂmwﬁﬁmimgﬂu
Adurmsiu  azfialdainnisananuigniy
o laagasssuan luszuniisn Auae iy
L ﬂmﬂgmmimwm%ummmmmq (length
confraction) N5EABANTBIIAN {time dilation)
Vs wess  Taenannsdsronvud
msmgﬂuﬁﬁqammﬁqg@ dedauiunseu
#7984 (frame reference) M3931n8Fesdanaa
sinazegluglvesaiinaans Feaznuihilay
semeilandiia o 1 ansedunalannisld
WHUATW  (diagram)  @0uNINTLIWIAEeNIg
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angit 2 Barlédn

ON = oM
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13D
ON = M /N (4)
1-sin’6
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B2 o k2 L
aanpdasnuld 80

ON = T
OM = TO
LAY sin6 = vic
Qs i// dl 2 k28 k2
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Class of Basic struciure® Phosphate Generally pH Solubliity Function
phosphale name sccepted 1% solution 5 95%
formula {of108 gwater]
0 Monosadium  NaH, PO 46 87  Emuisifier, Buffer.
I phosphate 4
Orthophosphates MO-D-OM
1
Obs bunocalcium Ca[Hzpoﬁjz 3.8 —  Acldulant leavening
mg:}‘gﬁ%‘:‘:& rore agent , dough conditioner,
4 yeast food , nuirient.
Condensed phosphates
o 0 Sodium acid NaZHQP207 43 15 Emulsifier , buffer,
hosphate
sphosphates ] pyrop ¢ sequestrant ,
Fyrophosp MO—P—O{‘—OM water binding agent
6” (37 | in meats.
0 0 0
Trpolyphesphates § | | Sodium Uipely- NaSPaom 5.9 15 Emulsifier, water
bd 0~:P-O—f’~0M phosphate binding agent In
MOMO OM meats ,
Long-chaln pelyphosphstes Sodium b
) ? o polyphosphates 17 40 Sequestrant,
il | i emulsifier .
MO-F‘— CHIZ‘— O-f‘—OM [NaP03lﬁ s suspending agent,
MO | KO | OM water binding
i ] agent in meats.
ketaphosphaies
Tel Tetrs Sadium 6.7 23 -
MO, 0 o 0 trimetaphosphate
7
3 o [NaPO, ]
o MO-P-O-P-OM 33
0=p\ p/ (l) ? Sodium
MO/ o \\0 MO-BOPO cemectaphosphate 6.2 18 -
I (MaPO,],. 4H.0

a
M = 2 metal ion or hydrogen

b solubllity > 40%¢ but this value Is recommended for ease of preparation and use.
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- Dziezak, J.D. 1990. Phosphates improve
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Chromosome number of traditional variety
of Taro (Colocasia esculenta Schott)
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QuduluATeadgy (LUEIBNNIY) fulu@sag Wavmiiandudsng

auulasiuloureamadsenigaindatesin Hanuaulastulauunnseiu Aa lanand

duaulaslulon on=28 uaziiendronfauaulashuloy 2n=42 Asfindnariude Weniaasiug

dlaslulmuaunsdn 85M897u31 Nana Colocasia # basic number(X)=14 falufideaaasilin

wandudurdafanaass (2N=2X=28) waziiandundusianinasss (2N=3X=42)

Abstract

Root tip chromosome numbers were
determined in two traditional varieties of Taro
(Colocasia esculenta Schott) which were taken
from Mukdahan province. The voucher speci-
mens were studied in morphology and chromo-
some number and were kept at Mahasarakham
University, Mahasarakham.

From morphological observations, the

PHUEAK CHIN variety, Acc.1 shows green leaf

blade and petiole and flesh corm is white, but
the PHUEAK KHAO KAM variety, Acc.2 has
dark green leaf blade with purple petiole and
purple flesh corm. The former vareity has the
chromosome number of 2N=28, whereas the
latter variety shows 2N=42. The chromosomes
of both varieties are small in size. The author
cliams that both varieties show 2N=28 and 42,
which are the diploid and triploid level of X=14,

respectively.

o madrunalulaiiiom aszmalulad v inedusnesaiy
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unil (INTRODUCTION)

(Hon (Taro) AnagluneAazs1@d (Family
[ ] dy 4 = ar

Araceae) UNTWULNATDITILOTEAZTU-
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ange vniduegudnatedszunns 12 -1 i
fnualungatlszunns 6 1 AuEIeNR
HNGIRADY 24 Tn flavesiniieniviednng
WARY AN g wazuAd {Dictionary of Indian
Raw material and Industrial Product, Vol. 1).
(1975)
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Purseglove I¥378199703
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1Ay 2 10m species) A8 Colocasia esculenta
p
Schott WAy C. antiguorum Schott WALINIYINU
Iansidurtadmantiuusnanidy 2 Wug (vari-
ety) AR C. esculenta var. esculenta WAy C.
esculenta var. antiquorum (Schott) Hubbard &
Rehder
& 3 <4 =
doyanteaulasinlanyeaiian
| o £ o
euatanuulaslulon 2N=28,42 TNt
(2N=2X=28)
i ‘ e
YIN  basic number WwNnu 14
1995, Okada and

Hambali 1989) 189 ulHqAanuELeLELD

FUARNADE A UATTWABEIA
(2N=3X=42)
(Darlington and Wylie

s
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4« o . e o o
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(MATERIAL AND METHODS)
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WamsAnyl (RESULTS)
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lufdduady  (Tetewsiny)  Awluddnsdeu
X o e
BN HAN
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p o b o P
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d‘ b7 o <4 11/ s & G
aaanupelasluloureuleniisasaiugiiu
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ZN=28

= a4
iNonay

ZN=42
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ayuayinisal
(CONCLUSION AND DISCUSSION)
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(Stebbins,1971)
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