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1

0zl lungaiiu (glutamine residus) TuanodIndwnseTusau uarmsUszneueiiulumny
a a 4 ' aan 4 o e
HoUFaeUBi U (E-amino group) Tumesudy Ind TGase 92139155 Fouiuss Iniid
[ v '
130071 WHBL E-(Y-glutamyl) lysine w3oRSondunimiuse 6L dwmfuluanioegiiliil
= ' aaa = E [l o = L4
astlsznouieiin TGase v1591fATo1 lalas lada (hydrolysis) voanyunuumsuendie'lud
I 4
YDIDY3YAYDINTANGAIIA (glutamic residue) azuon Tuily FusonlfAseaiiadii fuoui

' £ 4 [
UAHY (deamidation) M3139UFATOMS 3 ¥iiAv03 TGase a1 I&F 1NN 2.5 (Zhu et al., 1995)

O (@]
i ||
a) Glo - C.'»NH2 + R‘NH! ———%  GIn- C-NHR + NH’
l
o o]
4+ l [
b) G{ln 4 C -NH_ + N’H; -Lys ——3% Gln - C -NH-Lys + NH’
o} ‘ 0
[ =%
¢) Gin - C’-N’H2 + HOH — Gin - C-OH + NH’

AW 2.5 msialfnsenlaensmudngaiiua
a) acyl — transfer reaction
b) crosslinking reaction
¢) deamidation

N: Zhu ez al. (1995)

wa ' aan [ v Y ¥ o Y < T o Jq ¥
nnauialumssalfisndnandiedu mildiuinsi TGase ulszondld
Aunszuumsulsgilomnaszan Tsiu iiveaSulgemniGnanthit (functional property)
a ] v a o o = :’1 9 d? v @ a
voulilsau sxdenaldnunmveswdnsmaioms Tlsaunsluduveuiiodudia nausauas
@ ddy = Iq g a o L ' a o g
anvazlsIngdvu imsdszynald TGase lumAadmudiaieg winune wulundasaud]
¢ ¢ & 2 oy ] o A A oy a
UBNIIBIINDS QNTU LAY 1WUAYU TGase TS uFIRNUBANGU o dude samd uay

nausa (Zhu et al., 1995)
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d’ (% ' wa % d‘ a
2.5.1 HAYDIM IYIUNUEY G-L ﬂeauuﬂmmmmaﬂilmu

. v
AMSIFRUNUTY G-L vianolunazseninsaio InaniIng 1ag TGase 3z iina
1 d’ wa =) é d' - 1
donsiasuudasautianiuainioninveslydsau Femsuldountasdanarniuns
4 A d 1 [ a o { o
Wasuulaaniise lsmiptrunndenunmveswaniusiomsid ldsauiuesdlszneu

Tavensoagil18@edl (Kuraishi et al., 1996)
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A 1 (3
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TuTdsauannnu 1y fwai Idanund sus wousaaaas lawuRodnu

=
- ANUKRUA

I o oA A 3 o L4 a =
Usauirumsieuiuse G-L Teseu lminsusngaiiaaziving
¥ k4
Tuanalvgiu fnaildarsazarsveslsAudsnaniianumilageiu anuniaves
= A o 4?’ 1o a o s a .5’ & Y
msazawllsAussgansediusgiulSunvesiuse GL Miiadu Feansantuauld
Tavauauanizvesmsiialjnse 1dun szoznawenl§isen guugll uazanududu

vouou lainld Wudu

- ANuE@dsIABANNIOU

A LY ' = a a 4?’ aaa d
Wesnniuse 6L luTds@uiifaiulasd§nsorvesou ol

o a @ o s o ' 2 o = ' 9/
nud ngailiua Huius: Tanaud waveslsdudnd Jelinnuadosdennuiougs
TasilnfnaveaunaIdy (gelatin) 3ziuayszinniunduld Taennuiou (thermo reversible)
oI nRuszneIdestunisiiama danarnduioswuse lalas Ivda (hydrophobic

. . ' A o a o q Yy ¥ = ' v vy
interaction) LAMITOURUTY G-L  Tumardu i ld 1dmannuaeanudougaldne 120

asrnwasea laglumanisvasumiainauay
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NAANMNBIVITHAIITUA 19a¥03 1USAUNHIUNITIFOUNUTY G-Llagtoy lasy
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. a o ¢ 9 s o ' ' ad 4 a
(syneresis) lumswannune1rn1svarvdszmnnldidlued19d d20019 154 loRsannanan
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)

:’ A ° aaa L4 o a = kY y R
uniiums il gaso lase lminsugngaiiuaszianvannsalumsdunir1daay
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uYs 3 ldesaenNY3 U wonuni IsAuluanimeesdiiasuuuniiniuluii (oil-in-water

] o a Y Y = o A A ' = o '

emulsion) NENINsIAAA laaudnvziihaanaz/msamaoludiunay laofinasinaiio

[} ) d' wvAa o 9 = aS a v a1 [ U
"lngﬂmmﬂiﬂﬂmmﬁumm'lwTﬂmuqiymﬂamwmswm AWAVUAAIL 9 AINA1D
° 9 L4 a = o 7q Y o
m'l‘nmmmﬂgmmuanﬁnﬂmwqﬂum3uwnlizqﬂmhﬂumxmumsmJ'igﬂmms

v

szinnang q asil
LA =
2.5.2 pauandamanai

mmﬁ(ﬂgmﬁmﬁ (Transglutaminase, TGase) éqai‘lumu"lcnﬁiuﬂzjnm e e
c?;qzﬁﬁﬂymxﬂﬁﬁ?msﬂumsa%'1awe§zua§mmmsﬁﬁundumi (acyl acceptor) 310NN
(acyl donor) (151, 2547) anmsAnEIUENTiALALMITOUYES TGase HHUINLHAL
A1 9 voulsuiAuazAmy, 2548 WU WU TGase Maldalusas pH Yszanw 5-8
umgiiniminzau liifiv 40 esruraiFoa oz gy uaﬂﬁ??:atins'mﬁaﬁqmﬁgﬁqa

/

o A o ¢
2.5.3 m3tszgnald TGase lundniamiiiodn?

& J a = wva A o ' =
asnnnsusagmlive dgaauia lumsweunussszn e luanaves 1ysau

=< Y} < o ' A A 2y ~ v o '
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Ay v J A 4” P I Ay a P a dy d? & oA Y
iodainsemuiion ldnnilieAanszgniNensnaniiiotugy (restructured meat) 3o 1d1

ﬂ A 1 Yo 4’1’ @ (d’ﬂ [ a
wWumauyamlviuemiiodainiiuiagausiaign

ng a o ) a 4” d? [ 1 U ' Y A = g 3
wauanilFlumsndaiiovugidanannlduns msldinde Imfounan lsdsuiy
Y] v A g ° Y a P v T Yt
s Iianudou viensusudslumsilfifiansdonsuss e uiiesn q 1diivua
142} a o S 9/ o [} «g
IMej¥u (Huffiman er al.,, 1981; Coon et al., 1983) naadu ldvzsimielugiveuile
I o« : o & = i g 4
Uyegnuioionsud atm"lsﬂmué'wamm:émTnﬂ“lu"i]%quu"lﬁ'mqmui]q;mqmmwum
d?l 9 a o 6’4{ o Jdaa a A = deo @ 3
Yu TaglianuaulslunmsudasaailodaintlSinaveunie Indounaslsad gy
a 4” d? [ Y 4 a 2 2y Y ' A d o J
mswamiotuzllaldnsugngariiuadaiide 1dulSon nanfdeweu laddndiamse
A Qy dy < Yy Y @ to o 9 @ A = o o 15] 9 U
wouFuoan 9 1aenu lae hisuiludesedonas ludounas lsa uaz lusuiudels
Y A [~ . . 1 1< <o 1 [~ ° 9
ANNIBUNIONTUBUY (Kuraishi et al., 1997) 814 Isnaueu ladasnanfaivisoniau e
=) P Ay (] =1 Y . a o P Y o ]
AluanzniiinaeauwuRe I (Motoki and Seguro, 1998) WaANMUMNN lATINITOI NI
4 O P i r 2 X & 2 va ]
lugdveudledaiusiduiswifoasuiionanald wenvind 1&5s1091unts 14
P ¢ a A a & 1 (a A = o
mu"lqmmmmngﬂmmmmmaﬂﬁgiumiwamgﬂ%u"ln‘nszmmmaahmﬂuﬂa@"liﬂm

v v oA

Y a o dda A
TﬂﬂllﬂWﬁﬂﬂﬂ!Wl'ﬂﬂluﬂﬂiJNﬁﬂ (Tseng et al., 2000)
4 : o ¢ A
2.6 lﬂ%@ﬂ!ﬂﬂmmuﬂaﬂﬂmmgﬂﬁuﬂy

2 aa 9 a [ 's Qy =1 a £ [ a dq ¥ A
lﬂiﬂﬂlﬂﬁWUUﬂi%iuNﬂﬁﬂm"ngﬂ‘lfullﬁa1ﬂﬁa1U“]ﬂJﬂ FIUAASYURA ﬂ(l“]ﬂ‘wa

(d’ 1] -7 & 4 d‘ =Y 1
yalszesniuanaiaiy sunsounaniien 1 laun
r-|
2.6.1 N3N

nsziiiow uagAuilfiflumseunalunisdyaudainiuuassamaoinis
. ¥ v
lasiamized1adeomsdszian e dar uazadadieg Tavldialugdnszifonaauas
= Y 1 A A ' [ ' = b4 a .
nszneunratlu Lﬂﬂﬂ‘ﬁﬂﬂgiﬂ’)ﬂﬁ Amarillidaceae UANUYAINHATIATUTUA (species) l1ag

Y 1 a [ v o v 3 o '
T18aU (clone) UINUY Llai’,lmﬂﬂ]ﬂﬂuiullﬁaZﬂileIﬁ me%muuﬂmnc}"lmﬂu 3 nqueny

v
=

anyUzYeININIZUGN (Siemonsma and Piluek, 1994) 1&d

' d. = U 9 =
nQuN 1 naztnoun (llium  longicuspis  Regel) uduaszavenszidionly

k4
@ [P ° a = o o 1Y v v @
Tty lufimadhundgagamsd ﬂﬂﬁ'uﬂﬁmmmmiummgnammmiwﬁuwuqmmu
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nquii 2 nszienmzUgniuia ) 18un Altium ampeloprasum (Razifioy Tnusis
v < =
114@}) (1, 2523) UALAILINGY (Allium sativum L.var.sativum QY var. typicam Regel %30

Allium pekinense Prokhanov)

ﬂﬁ:u‘ﬁ 3 ﬂimﬁfﬁmﬁll — Allium sativum var ophioscorodon (link) Doll ta Allium

sativum var controversum (Schrader) Moore

=4 v 1 a =1 =1 Q( : =
s luilegtiu wun luFavesmsitluen nszenlgnsantitaaluiden an
. . =} a 4 s a J 9 2 [
triglyceride 118¢ cholesterol °lumaﬂ (MY ,2536 ; 15d9Y , 2546 ; BN , 2546) Faaawalag

= '

£ o a o @ =) N
doulunisannnuduladia’lédqe fafisvaui uanannnszMonligniniugums
a a a a a ] { o va =
wigAulavesgaunsdldnmoriia iy vinnsdaifnfuguauianavesnsziion

' ey q’: o = =2 9 1 A =® @ < Ay a
WU IAUINHINTZNONDUIIILID190969 1:80,000 — 120,000 &aRIgNTaT0 15AT
[~ 1 4 yw = wva d .
Wudumgueslsaviossaaaz 1sa Invlovdld uonaindidelinaemni@idiu anti - bacteria 143

(i 20 1904 Penicillin (3nd, 2536; ANINOUANLATIUMINTITULTUYDFIN,2542)

Pz £ /o
uenmiionnldilsz Tonilugdvessuda Sngduvunilavesnslshlss Tomiiin
MWnszifouiianuddymunsugiaun fe ms 1ddunseunalunmisiyadanauuay
a ] a 4" Qs 1 £ 3 =1
IAMAeIMS lasmwizesagsemisiseinn le Yo uazadanin Taeldialuginsziiion
= U ~ < d o w 4
dauaznsznouuratly TudsemeInenszifioumiluesdlszneudrdaylundoanauaz lu
- = A = & = = £
omnaineunnlszian sauiudumiesfvanslugdnszifionan uaznszifionans o

nszifiouavsiinisndasmiogliuugaainssug

J Ao o = ' [ .
mﬂﬂi:ﬂaummmglumzmau ﬁ@ﬁﬁﬂf}ﬂ allicin t%U methyl allicin , methyl allyl
allicin, methyl propyl allicin, allicin, allyl propyl allicin, propyl allicin Wudu ¥9a13
o 1 d” a a Y] [ ' o = ' a - o Y A
asnlszneumarilsglilSinaas daduuanarsiulUluisudaz viia (species) 1WA Y

a o ' @ Y P = a ' = 9 :I A Y o
lla%i?f“lf'mmW"l%ﬂ'JVlMﬂﬂﬂNﬂu1‘1]@'38] 1‘14ﬂﬁ‘Uﬂﬁ3!1’]EJU‘VI"lﬂJQﬂU‘U(IW"]f']Wi@nﬂlﬁl“ﬁﬁﬁ!mﬂ

! I3

o o o .. & g . A a 2
veiiosndseneudidauiuans allin - Auiu soluble amino  acid wilanite iWuaiswan
(] 9 [y o . 1Ay v v o
unsaturated compound 3¢Qngoy 18184 e10u l9371l521AM aminase a3 InNT 1§03 ImERY

ituasuszneuln e allicin Taedn@ens atliin nazion 1] aminase woguenInny lay

= Y aé’ = Y =1 a2 A =1 ' P ° = =1
YA anNUog i)ﬂwﬂaumzmﬂuaﬂ"lnmaunszmau;ummm ABLUBLITUINAUNISINYY

U

= A Y o I . 2 g .. a .. v qy a
3J1Uﬂﬁ§@nu1ﬁﬂuﬂl“ﬁaﬁﬁﬂﬂ'lﬂ aminase WV1YDY alliin Lﬂﬂlﬂu allicin ﬂglﬂuﬁaiﬁﬂﬂul!ag
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d' 3 o I IS o %
13190 2.1 mﬂﬂsznauimmmsmﬂnﬂuﬂamszmﬂuﬁun 100 N3N

¥iin SIETRLN
Energy (cal) 84
Moisture content (%) i
Carbohydrate (%) 28
Protein (%) 2.4
Lipid (%) 0.1
Galactolipid (%) 0.1
Fiber (%) L 07
Ash content (%) 0.5
Mineral matter :
Calcium (mg) 18
Natrium (mg) 0
Phosphorus (mg) 67
Iron (mg) 1.7
Vitamin :
Vit. A effective value (1.U.) 16
Carotene (1.U.) 50
Vit. B1 (ing) 0.22
Vit. B2 (mg) 0.08
Vit. C (mg) 20
Vit. D (mg) 0
Nicotinic acid (gm) 0.4

nu: Siemonsma and Piluek (1994)
)
2.6.2 Wanlng
a [~ y = 1 5 a 3
win Ineilumsealseemisiunsnae 1Hlumsigauassamdemsialugy

waa nieualiaziBua luglsuazomininlflugammnssuriemns douldass Tomnd

a a ° o a ' [ a o
nARansn Inouis (m3nnedr) vazwdauds win'lnev) Wudalng Taowsnnedes
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v & ' a o Y] AAy 1Y v d = o
1FunTusmiswaniiie muwm"lmmnmlsﬂummw"lm\mmﬁ1wmumﬁﬂﬂummsuuc]
' a = =S 1 Y 4' 1 Q'
wu lumswanseardaie wgeaud a3y wazalans Tavegldiihumsouns Ujauaanause
= g v ' o a v A o, '
81113 UIAHATOU ¥IwAUNAUA TFoueuevisdssinniledas uazidudiuilsenauvss
v N 1 v
umsnun iinauvenasudisgu iissnniithiuneuszime (volatile oil) Hasswgmun1ae
@ 4 @ ] a [~/ Py [ d
Tumie duay udviesdarioute ufesyn taailu ronsgems uiviieglued

4 a o, J a @ {
Piperaceae ¥0N1NINNIMAATAD Piper nigrum L. 03m)52nouvoansn Inouaniganis1ed 2.2

:; 3 a : Y L) < Y L% [
139N 2.2 ’e)aszznemlaawsn"lmﬂumﬁuﬂwamamammmun 100 P3N

paf)sznoudifey WinInod(nu) win Ineva(nsu)
17 9.5-12.0 95-13.7
Y
wule 9.7-17.2 3.5-45
Ts@au 10.9-12.7 10.7 - 12.4
uile 258448 53.9-60.4
10 3.4-6.0 12-2.8
U UNOUITEINY 1.0-1.8 0.5-0.9

11 de Guzman and Siemonsma (1999)

a ° a = I~{ o " Y ] v R 4
winngdwazninlnovniiufladussdisznovegaousrannmudu 3914
[ Yy = U a Y Y o b4 (9
waanu1ddae issauszyiwansn Inoudsaunsoldwdannld 1300 k100 ndu
v ' b4
win Inedegiinfuneuszmoinaniminlnevn iiesnminiuneuszmeszazavogly
[l dy 1 o o a 4’1 3 = ' g 2 o 9y
Muveuionann M luwda msnminlnsvszasnifienaianuamdoudndasainls
v .
Uninaniniuneuszmogadelihlszanadesar so Seildnsus Tnansn Inedr18nauuas
v
303ARNIME Inov1 nazsimdiganidas esdilszneudidalunsa lnovs 2 viiaes
P o A .. & o dq ad = a o
(MUBUNUAD piperine (C,,H,,0,N) Fuilumsnlisamamanu ilunansnInedszinm
Y 4 a v A a a
o0z 4.9 - 7.7 uaz lumdansn Ineuniszinadesas 5.5 - 5.9 nduvewsnlnszifann

°y o 2 o L4 1 @ ' @
HIVUNDUILINIY “ﬁﬂnﬂﬂﬂﬂﬁzﬂ@utlﬂﬂﬁ’lﬁﬂu"l'llﬂ']llllﬁaﬂﬂQﬂLlﬁzﬁﬂTWE)']ﬂ'lﬁ ﬂm’dﬂﬂu

13190 2.3
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a < a v : C% a
A1 19N 2.3 msmm]szna‘u‘nm m“luumummzmm)mwamﬂ‘l‘nﬂ

o

panisznoumaundl yifuvouszmorneansnng (Govaz)
Limonene 24.0
Sabinene 17.9
B — pinene 15.7
QL — terpinene 9.9
QO — pinene 7.8
B — caryophyllene 53
nerolidol (unkno:vn isomer) 3.0
O — thujene 2.1
§ - 3 — camen 2.0
Bisabolene (unknown) 1.2
QO — copaene 1.2
O - amorphene 1.0

nun: de Guzman and Siemonsma (1999)
U = =) Jd v
2.7 nnmmlaausmvﬂmmu Immmcmu l!ﬁZﬂﬁi’)‘liﬂﬂiﬁ]Qﬂ]ﬂ

2.7.1 19tAe (Sodium)
1 wva o 1 ° { 1Y 1
Twdguihundous ilgueuiAadua farusrihufvasuveanarlusienie

4 =1 == @ a o
wonmile11on naelse unaFou wuniiFoy Woanede uas InunaiGoy 51300 uay
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v v
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HUAUAA (osmotic pressure) dau lavimhiinsuauaugavesIndoyludon Tagmisnauau
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803 lUUINABNBLASIIA FUSon saladnesou (adosterone) 9NNYUY las TaRauniiny
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2.7.2 Tnmaiasen (Potassium)
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