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< ! v &« -4 <
naneilule’ld luvaigiarluess Fuiluarsdsyneuiluedniil lnssafruiluramau 3
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= = < J aa ' a a <
widuinlaswidlunsamsvendan ¥y nsauladn)  wazdrunIweIzlaswily
J @ s ' o_ .
AMSVONFOAR 18R  (1¥U 2,4,6-trihydroxybenzaldehyde) A 1NE1RY (Jackman and Smith, 1996)

wazszvie lwdeunu e (Kim and Pratt, 1992)
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Figure 31. Effect of temperatures and heating times on the total phenolic contents (g/100 g dw) (a), DPPH radical scavenging (umole TE/g dw.) (b), ABTS
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radical cation decolorization (umole TE/g dw.) (¢) and FRAP (umole TE/g dw.) (d) of crude lemon grass extracts

Remark: GAE: Gallic acid equivalent, TE: Trolox equivalent, dw: dry wight of lemon grass
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Figure 32. Effect of temperatures and heating times on the total phenolic contents (g/ 100 g dw.)(a), DPPH radical scavenging (umole TE/g dw.)(b), ABTS

radical cation decolorization (umole TE/g dw.) (¢) and FRAP (umole TE/g dw.) (d) of crude chili extracts
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Remark: GAE: Gallic acid equivalent, TE: Trolox equivalent, dw: dry wight of chili
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Figure 33. Effect of temperatures and heating times on the total phenolic contents (g/100 g dw.) (a), DPPH radical scavenging (umole TE/g dw.) (b), ABTS
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radical cation decolorization (umole TE/g dw.) (¢) and FRAP (umole TE/g dw.) (d) of crude kaffir lime leaf extracts

Remark: GAE: Gallic acid equivalent, TE: Trolox equivalent, dw: dry wight of kaffir lime leaves
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Table 33. Effect of pH on the total phenolic contents and antioxidant properties of crude galangal

extracts
pH Total phenolic DPPH value ABTS value FRAP value
(g GAE/100 g dw.) (umole TE/ (umole TE/ (umole TE/
g dw.) g dw.) g dw.)

2 2.38£0.18" 57.80 +5.72° 154.06 £6.34"  135.78 £3.40

5 1.84+0.06" 7090+2.53°  138.92+1.66°  126.22+5.06°
5.15 (origin) 1.80 £ 0.05" 68.80+2.16°  140.75+ 191"  12541+3.92°

7 1.63 +0.05" 59.76 £3.06° 124.58 £3.68°  114.45+6.06°

8 2.14+0.32° 61.93+0.73°  113.16+4.09"  95.88 +1.90"

9 2.0240.16" 86.80 +1.54" 81.83+3.98°  131.90 +5.20"

Mean £ SD from triplicate determinations
““ means within a column with the different letters are significantly difference (p<0.05)

GAE: Gallic acid equivalent, TE: Trolox equivalent, dw: dry weight of galangal

ﬁ1§ﬁﬁlﬂ?‘iﬂ1ﬂ"ll®\‘iﬂ$llﬂ%

] v A o Y I ~ U
Nafﬂi‘ﬂﬂai’N'WiJTJ"Iﬂ"Iiﬂi']JWL@GHﬁ"Iiﬁﬂﬂﬁﬂ?ﬂﬂ]ﬂﬂ@gqﬂilﬂuwm% 2N0U

E
a %

USUNBAAVNINNDY  5.55 TitimaneanuasdlrvesdSuadlusdnninuanas

anuansnlumsmidneyyaddsy DPPH  lumisananervvesas lnidieosiueandny



146

dudusosaz 75 ualwasilianuanniolumsiivaeyyadase ABTS HazaNa N1
Ya A A A A 2 g = o [
lumslvioanasouluszuy FRAP  Ua1aaad ielesnuywily 7 uay 8 dnaviila
o % =) =S 1 d’ =) = a g’l
ANUAINII0 IUNISAIdAeYyaddse DPPH Ualaaad luvmznlSuailueannivua
o w a A g
anuamsolunsfdaeyyaddse ABTS uazanuamisolumsldodansouluszuy
A v ' < A A 2 2 g a = a 2
FRAP Halunlasuuilas  edralsnaudiefeymuawily o USuailvueannavuaias
Y
amnfamsMueendiatu Mennuamisalunmsdisaeyyadasz DPPH  uaz ABTS uaz
Jya < A 1 A v o W
anuavisalunmsivoaaaseuluszuy FRAP NaranasegNlsd 1Ay (p<0.05)

< ! o 1 v A
(Table 34) uaaaliiunensananovvesas laf lilinnuasdrniesgae (Ao 9)

Table 34. Effect of pH on the total phenolic contents and antioxidant properties of crude lemon

grass extracts

pH Total phenolic DPPH value ABTS value FRAP value
(g GAE /100 g dw.) (umole TE/ (umole TE/ (umole TE/
g dw.) g dw.) gdw.)

2 0.40 £ 0.02" 16.39+0.44°  26.97+0.87° 18.47+0.98°

5 0.40 +0.03" 1636£0.57"  31.26%0.61°  22.88+2.20"
5.55 (origin) 0.39 £ 0.02° 16.67+0.41°  30.37+0.55"  22.42+0.58"
7 0.40 +0.02° 15.57+£0.22°  32.81+1.89"  21.72+2.70"
8 0.38+0.02° 15.62+0.63"  29.54+2.17°  19.63+0.33"

9 0.27 £0.01° 12.1240.13°  22.75+2.44" 12.81 40.34°

Mean * SD from triplicate determinations
“* means within a column with the different letters are significantly difference (p<0.05)

GAE: Gallic acid equivalent, TE: Trolox equivalent, dw: dry weight
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adg A A X A~ A X g '
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mineyyaddse ABTS Nmanaulotiomnuilu 9 awaaslu Table 35

Table 35. Effect of pH on the total phenolic contents and antioxidant properties of crude chili

extracts
pH Total phenolic DPPH value ABTS value FRAP value
(g GAE /100 g dw.) (umole TE/ (umole TE/ (umole TE/
g dw.) g dw.) g dw.)
2 1.99+0.32" 55.05+0.38" 193.83 £4.34° 48374329
5 1.84+0.21" 49.79+2.09°  169.08+1.41' 54424201
5.52 (origin) 1.86 +0.16™ 4933+1.92°  17026+3.18"  56.70+1.61°
7 1.86+0.18" 50.16+4.45"  227.42+3.55  78.04+4.54°
8 2.27+0.22° 56.48 £2.85" 205.38+£2.07°  74.80 % 3.34°
9 1.51£0.18° 55.55+0.43" 156.58£5.35°  74.44+1.23"

Mean £ SD from triplicate determinations
“ means within a column with the different letters are significantly difference (p<0.05)

GAE: Gallic acid equivalent, TE: Trolox equivalent, dw: dry weight of chili
Msananevedlunznga
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Table 36. Effect of pH on the total phenolic contents and antioxidant properties of crude kaffir

lime leaf extracts

pH Total phenolic DPPH value ABTS value FRAP value
(g GAE /100 g dw.) (umole TE/ (umole TE/ (umole TE/
g dw.) g dw.) gdw.)

2 1.25+0.02° 14.92 +0.39° 6489 +3.63°  57.57+1.36"
5 1.01+0.07° 11.52+0.27" 50974243  56.67+2.41%
5.30 (origin) 1.06 4 0.08" 11.73+0.23 52.90+2.49 5470 +1.76°
7 1.15+0.01" 10.53 +0.64° 69.98+4.78°  59.62+1.72"
8 1.15+0.12" 10.26 +0.66" 62.63+3.22"  58.05+3.27"
9 1.03 £0.04° 9.63+0.11° 56.19+1.58° 64.86 +1.81°

Mean £ SD from triplicate determinations
““ means within a column with the different letters are significantly difference (p<0.05)

GAE: Gallic acid equivalent, TE: Trolox equivalent, dw: dry weight of kaffir lime leaves
u d‘ Y |
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Table 37. Effect of pH on the total phenolic contents and antioxidant properties of crude Tom-

kha paste extracts

pH Total phenolic DPPH value ABTS value FRAP value
(g GAE /100 g dw.) (umole TE/ (umole TE/ (umole TE/
g dw.) g dw.) gdw.)

2 0.41£0.01° 19.13 £ 0.44° 4728+ 137 13.97+0.74"
5 0.43+0.02" 17.78 +0.32° 4624+ 136"  14.02+1.28"
5.18 (origin) 0.43+0.02" 17.55+0.25" 46.6310.58" 14.68 £ 0.92
7 0.36+0.01" 12.77 % 0.93° 38.77+0.36°  11.55+0.45°

8 0.29+0.01° 11.49+0.42° 37204053 1095+ 1.28°

9 0.33+0.022° 10.45+0.85° 36.55+2.13° 13.02+0.91°

Mean £ SD from triplicate determinations
“* means within a column with the different letters are significantly difference (p<0.05)
GAE: Gallic acid equivalent, TE: Trolox equivalent, dw: dry weight of Tom-kha paste

NNINAABINU N FNHAADANUAIAIVEITNIANTA LD NFIATU U

P
a A

Msanaevedn azlai winuny luuzngauazasesduiiuana1any 019ieen
NFUABEFHAUTLADUAIIAITAIUDDATIATUNUANAIIAY (¥U TuaIsanav1l
a = a = a a = 4 aa
PrFIAFBIIADAVLTING  AUNTU WITUAIWITaladLFing nsal1duiian
oz@ Iagginoaszdan w1 luw Tuau uaznsaloadn (Oonmetta-arce, 2005; Mahae and

4 a a
Chaiseri, 2009) luazladidarliused (lelwooFouny leloananisu
= a =1 a 4 = a A A
anesmeninidy  lolyesiseuniueelasiuiuled uazesiTouny) nsanaslsdiauay
nsaanldn (Cheel et al, 2005) arsanansniunilledu nsalaasendunTauay
S A a a d Aaa a Jd Aa a
pr¥An NsAaluaen nialiauilan nsamuazian1 lusn nsalrauil laaon
a a a a 4 Aa 4
nialusaAn (Li-E e al, 2008) Fu1lnda loizladalnalnlyd (Materska and Perucka,

= =

4 a a [ a
2005) ualsAused (ud1asUTaususy danwalsnu wdwalsfu Fususu

=

uatuzudu) (Howard et al, 20000 Warlaueoa (luFdau wieidiu giileduuay
9ENINUY) (Miean and Mohamed, 2001; Materska et al., 2003) INTUFLALD (Howard er al.,
2000; Ching and Mohamed, 2001) @151l5znouoaMoivaInTAUDAA (NTANTIUTAALAL

wamesvesnsansusuiin) lungngativarTiuesa laun WarTaulnalnled 1dun



150

a Jda a =

a Jd Aaa A = aa a A a A Ia a
uWigﬂuﬂ@'IﬂVl%ﬂ 25%N51 11003 loxsNn5u UITINU LIFLINDITAY Hlolganessau

Y a Y

uazdlaiu waz  arlaweealnalaled dun 5@u (Bethow er al, 1996) wazIIM

un15Au (Siripongvutikorn ez al., 2005) adwaliansanalauiamsfueonFasuiuana1e

114 (Arabshahi-Delouee et al., 2007)

U ld' k4 | Y A Y a s
5. m5wmu1gmmﬁmmmﬂﬁuaummmanmmwga

v

Y '
nnIsnaasdluvuaoun 2, 3 uag 4 WUIUIAS NI NUH Y
I J A Y 1A A 9 A o = o 1 A
Wueedilsznevulunsosduiinianianisdiuesndasugaazinunidinogargiuay
v ) ~ o & = A 1 P { Y o A Y
nalumsldanuiouuaziies daiussdonvazwInuny 15 lunmswangasinoady
R
= U \ \ =) dv d‘ Y ]
5.1 M3ANHIOATINVRIV WAz WINTHYlMATBIAN
d‘ o d‘ 9 ld' Yo = d' = [ 1 [ a dy
weruATesduan lasumsdadenanaeu 1 MANBIBATIAIUYDIVIAZHINAINY  TaY

1

YANITNANDIUULY augmented simplex-lattice  (Montgomery, 2001) llﬁgl}f;fﬁiﬂﬁ%ﬂa@ 3

RKe

(43

2 Y

< A Y o 4 o
wing s gas Taougasnanny 3 gas sounwue 8 gas (Table 11) igasila

« =

Y
%

o & A Y 9 3 Y 19 ax &l o . ' o o
Nayauitlunsedud udlgauduanne ATMsNIeNuaaIal Figure 22) noutiiul
y 18 T naaeumsseniumalszamduia 1asds 9-point hedonic scale TuATUANBME
Using @ anwunila ndwnsound samanazAureUsIN NuNENadeuIiazuy

3 ) Q‘ 4 a \ o )
anuvouthgldudidaludunauasouns samANazANYOUIIMUANANY 08191

@ (%

Wodnny (p<0.05) (Table 38) Taogasiilsuawininyilussdilsznougs (gasi 4 uay

a a 2 I J k4 = o Y a
5 uwmmwmﬂumﬂﬂizﬂaﬂuammﬂaz 30) mzuuumiaamﬂumummmmmmz

u U

° J A A A 9 = P { = Y
mmﬂfﬁmi’mGnﬂmqm‘i/mﬂ?iﬂmwiﬂﬁuwuu’aﬂ (ﬂimm‘Wiﬂﬂlwlﬂuqmﬁmmﬂmﬂﬂuaﬂ

U

=

Y v 2 A A P { a s =R & A o
1aastl gash 4,5>8>2,7>3> 1, 6) iloaninluninvyiiual leduoss Failuaishh

k)

Y
a A 5 <

Y a <3 9 J Y A A 9 1 A~
Glﬁlﬂﬂﬂ]iulﬂﬂiﬁ]u ﬁ'QNﬁGlWQ’@iﬂﬂﬂiﬂ?ﬂﬁ]’i)ﬂWiﬂﬂJﬂl“}q\i Nﬂ]iﬂJLWﬂi@uﬂﬂﬂﬂ’ﬂg@iﬂN

a dy Y ] < A a dy A X 9 = 9 Y
WinUryes od1elsnanumuiuietSunaveaninivyminin gnadouiiuud Tuulunsld

U U

Y S
[

Y v =1 A A a X =
aznuuanusouluduanvazlnguasdnuun natliioannlunsninyliaslsznou
4 1 a Jd a a 4

unlshuees 1dun uadusuiu uadwesziu vazusulsias (Fuag) vazwdun s

= = a 2 A 9y . 2 g
ualsnu vazduyusy (Fivaeedy) (ttah e al., 1993; Berke and Shich, 2001) Fuiluans
IdTmaowas  uazdasnanawisonsgannudulovesdusIna'laa (Schroder, 2003)

dy 1 ~ ] AA A ] Y = o
uenMINUNUNGash 1 suilugasniiSuadigega (Fevay 45) Uazuuunseeuivlu

[ A A o A A 1A 9y A ~ ] Yy 9 9
ATUNAUATIUNANNG A lu@\i%'lﬂsluéu'luﬁ'ﬁﬁlﬁﬂauﬁﬁﬂu@nuﬂﬂaTJiJ’]L!a'JGU'Nﬂu



Table 38. Sensory score of shrimp Tom-kha soup prepared from different Tom-kha paste formula evaluated with 30 panelist by 9-point hedonic scale

FormulationT Attributes

Appearance Color Viscosity Spices odor Taste Overall liking
1 6.97+1.25" 713+ 1.11° 7.00+ 0.98" 6.87+ 1.11° 717+ 087" 7.00+0.87"
ki 7.40+ 1.07" 737+ 1.03" 7.27+8.28" 7.20+0.85" 723+ 1.017 727+ 087"
3 7.17+ 1.05" 7.30+0.92" 7.37+0.85" 7.40+1.19" 6.93+ 1.23" 7.15+0.92"
Jorek 7.47+0.94° 7.57+0.82" 7.43+1.17 7.40+1.19" 6.27+1.78° 6.77+ 1.48"
Sk 7.57+0.86" 7.43+1.10" 6.87+1.28" 727+1.31° 6.50+ 1.87" 6.67+1.69
6* 7.10+ 1.00° 7.30+0.88" 713+ 0.97" 7.23+0.90" 6.90+1.19™ 6.93+1.12"
7k 7.40+1.10" 7.17+£1.15 7.27+0.83" 7.23+0.82" 7.474+0.82° 7.4340.90"
8 7.43+1.04" 7.40+ 1.00" 7.10+ 1.00" 7.50+ 1.04" 6.67+1.77" 6.77+1.50"

“*, means within a column with the different letters are significantly difference (p<0.05)
* k% ik Repeated formula

f Ingredient component (%) in each formulation was showed in table 11

IS1
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Table 39. The total phenolic contents and antioxidant properties of various Tom-kha paste
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formulas
Formulation' Total phenolic DPPH value ABTS value FRAP value
(g GAE/ (umole TE/ (umole TE/ (umole TE/
100 g dw.) g dw.) g dw.) g dw.)
1* 0.64+0.02" 17.68+1.37" 66.98+2.68" 27.56+0.98"
2%* 0.55+0.03° 13.82+0.36" 51.81+1.61° 26.13+4.11°
3 0.66+0.04" 19.15+0.92" 58.32+ 1.44% 24.69+1.33"
grxx 0.46+0.07" 12.71+0.31° 114.01+3.79" 11.82+1.02°
Sk 0.47 £ 0.02° 12.45+0.24° 112.78 £ 5.28" 12.85+0.15"
6* 0.59+0.04" 17.39+0.52" 58.98+2.44% 25.184+2.61"
TH* 0.5940.03% 15.48 +0.45° 54.66+2.73° 25.43+3.51°
8 0.48 £ 0.03" 14.41+1.27 61.66%2.11° 15.83 £ 0.69°

““ means within a column with the different letters are significantly difference (p<0.05)
Mean £ SD from hexaplicate determinations

* wk kxE Repeated formula

f Ingredient component (%) in each formulation was showed in table 11

GAE: Gallic acid equivalent, TE: Trolox equivalent, dw: dry weight of Tom-kha paste
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Table 40. The predictive regression models and goodness-of-fit for sensory score of shrimp Tom-
kha soup, total phenolic contents and antioxidant properties of Tom-kha paste with

different galangal and chili content

Parameter Regression models R Probability Lack of
of model fit (p)
Appearance’ 7.07G+7.56C 0.8875 0.0005 0.3666
Color" 7.20G+7.47C 0.6042 0.0232 0.8480
Viscosity" 7.17G+7.19C 0.0011 0.9384 0.6953
Spices odor” 7.12G+7.40C 0.3358 0.1322 0.4191
Taste” 7.00G+6.36C+1.95GC 0.7453  0.0327 0.1830
Overall linking"  6.97G+6.73C+2.13GC-2.15(GC)(G-C)  0.9553  0.0037 0.4291
Total phenolicb 0.64G+0.47C 0.7934 0.0030 0.1831
DPPH" 18.12G+12.66C 0.7859  0.0034 0.1025
ABTS® 65.25G+110.81C-142.92GC 0.9450 0.0007 0.0551
FRAP® 26.27G+11.82C+19.57GC 0.9181 0.0019 0.0571

Remark: G; galangal and C; chili, p; probability level

“n = 30 panelists and *n=6 samples
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Expert version 7.0.3 Asgashdiznousieimaznininyludandiumnuiosas 82.86
o w . A I A 9 A Y ' Y
uag 17.14 gwdny (Figure 35-41)  wWselugasiasesdauiniilsznoudionn az'las

Y
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Winany uazluuzngaminuiesas 41.43, 47.00, 8.57 1Az 3.00 MUEIRU

Two component mix
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Figure 35. Contour plot of predicted appearance scores of shrimp Tom-kha soup with different
galangal and chili contents

Remark: each plot came from n = 30 panelists
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Two component mix
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Figure 36. Contour plot of predicted taste scores of shrimp Tom-kha soup with different galangal
and chili contents

Remark: each plot came from n = 30 panelists
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Actual chili BO0.00 s0.00 40.00 30.00 20.00 10.00

Figure 37. Contour plot of predicted overall scores of shrimp Tom-kha soup with different
galangal and chili contents

Remark: each plot came from n = 30 panelists
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Two component mix
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Figure 38. Contour plot of predicted total phenolic contents of crude Tom-kha paste extracts with
different galangal and chili contents

Remark: each plot came from n = 6 samples
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Figure 39. Contour plot of predicted DPPH radical scavenging of crude Tom-kha paste extracts
with different galangal and chili contents

Remark: each plot came from n = 6 samples
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Two component mix
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Figure 40. Contour plot of predicted ABTS radical cation decolorization of crude Tom-kha paste
extracts with different galangal and chili contents

Remark: each plot came from n = 6 samples
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Figure 41. Contour plot of predicted FRAP of crude Tom-kha paste extracts with different
galangal and chili contents

Remark: each plot came from n = 6 samples
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Table 41. Physical, chemical, antioxidant properties and microbiological quality of Tom-kha

paste

Properties/microbial values
Color

L* 54.76 £ 1.35

a* 6.30+0.82

b* 28.70+0.71

C* 29.39+0.68

H’ 77.63 £ 1.64
pH 4.53+0.006
a, 0.992 £ 0.001
Moisture (%) 86.91+0.23
Fiber (%) 2.75%£0.02
Total phenolic (g GAE/100 g dw.) 0.60£0.04
DPPH radical scavenging (umole TE/g dw.) 14.61+2.09
ABTS radical cation decolorization (umole TE/g dw.) 63.60+4.35
FRAP (umole TE/g dw.) 23.77+2.35
Microbial

Mesophile (cfu/g) 1.04x10"

Psychrophile (cfu/g) <30

Lactic acid bacteria (cfu/g) 1.78x10°

Yeat & Mold (cfu/g) ND

Coliform (MPN/g) <6.1

E. coli (MPN/g) ND

S. aureus (cfu/g) ND

B. cereus (cfu/g) ND

C. perfringens (cfu/0.001 g) ND

Remark: ND = not detected

GAE: Gallic acid equivalent, TE: Trolox equivalent, dw: dry weight of Tom-kha paste
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Figure 42. Changes in L* values of Tom-kha paste with and without added salt during storage at
4+ 2 °C and ambient temperature (29 £2 °0)

Remark: T = Tom-kha without added salt, TS = Tom-kha with added salt

TS/ambient temp.
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Figure 43. Changes in a* values of Tom-kha paste with and without added salt during storage at
442 °C and ambient temperature (29 2 °0)

Remark: T = Tom-kha without added salt, TS = Tom-kha with added salt
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Figure 44. Changes in b* values of Tom-kha paste with and without added salt during storage at
4+ 2 °C and ambient temperature (29 +2 °C)

Remark: T = Tom-kha without added salt, TS = Tom-kha with added salt
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Figure 45. Changes in Hue angle values of Tom-kha paste with and without added salt during
storage at 4 =2 °C and ambient temperature (29 % 2 °C)

Remark: T = Tom-kha without added salt, TS = Tom-kha with added salt

=
6.2 NIBY

=

S o A Y [l Z’, ~ 1 a a A9
mimmﬂmmﬁm@mnmw'lummmzmmﬂaaiaﬂaz 8 NNy

Q

)
N
[+
[\)
=

< o d 1 A Y 1 AaA ' 9/ A . 9y 1 Ao
Wunan 8 dlarinuinnsosanvIlnesaauuI9nen (Figure 46) LL’G’f@\ﬂﬁLWH’NQﬂlﬁQN@H

A

FAUAIUANNITINI YUDIYAUVE BazMInalfnzounii 14a

IS o 4 Y [ 1 a A A a Yy I o =
ﬂﬁlﬂ‘ﬂiﬂB”ILﬂii’N@]11"1]”I]'l?JL@]?JLﬂa’E)TIi’JmWQEJW’EN!‘]JHigEJ%L’JE‘H 1-7 U4 URNQ

Q
y v

mliinamsuinvesguniesdutwaz it wminy 3.22 +0.01 NIUMIVINYBIYI 019TIHA

v

V1INNITTYUDIUANITOLANANTTA heterofermentative  HIA1U1TDHS

1NNTALAL IS
Y a 14 < A an
Taun nsauandn  asueulaoenlyd 1BFIUDALAL/MIBNTADLETAN (Axelssona, 2004;
. [ A Y T A A9 ?7’ o 1 %’ o S o ~ a 9
Maki, 2004) @2UATBIANVUANINGDIBEAL 8 (UIMUNABUNHMIIN) INUTNYINQUHYITNDI
1A = 1 < 4' < o I ] 4 =1
NUNNBFUAAARIRE1T IS ALanUT N uTuszeznal 2 dlla1v Tasfiteyanadain
o P 3 o P ' {
416+ 0.01 luddawin 1 Ju 331 +0.02 luddain 2 wazwunesivur Tiuasnlu
o ¢ g X & a . . 2 o
dlain 3 uaz 4 MU MIUNAVINNNITNTYVON Pediococcus  halophillus F13 1

== a a . A A a Y A A 9
LUANLTYLAAAN YUA homofermentative “V]L%‘ii‘gm‘uI@]Llﬂﬂslu’éﬂﬁﬁﬂmﬂﬁﬂiﬂﬂag 6-8 LY

'
a ad =

a Sldd' a o a a dy
mmu"lﬂwqmﬁgu 25-40°% (ﬂizﬁ‘lfl‘ﬁ 26173¥NA, 2527; BIAT IDALTN, 2542) UDNINNU

Steinkraus (1992) WU Leuconostoc LA Streptococcus nadansanananyinlfe1nis



166

o { 1 . . v d o
Uiitydgan 4.0-4.5 d2U Lactobacillus 1ag Pediococcus UNa18WUEv1 1o M5 fito

Q

v 9
Mgalizunm 3.5 nouazlin1sdUIINITINTYVOIRIBY Pederson 1Az Albury (1969 8191a0

a

. 1 Aa I Aaa [
Maki, 2004) WUMRUHAN 32 ‘¥ WUQUUYNNHIZANADNTII YV Lactobacillus

U

. = J A A A AA o Y
plantarum W& Pediococcus pentosaceus G]NL‘]JL!LL‘]Jﬂm‘iiluﬁﬂ@]ﬂﬂﬂJflﬁﬂmﬁﬁiNﬂﬁmjﬁ

v & A A A Y 1 Aa A 3 o ~ a gy 1 3 I
AUMINNOFYDUATOIANY UANINTOIN VT NN IR BIaAa 108195905 AT umaNIIn
9y A A a A Y ! k4 A = 19 1 '
(1) MIasunsaveauAnGetanan uaz (2) msosduinlsznaudlemnsounaselulesuvag
4 a 1 [ {
voalusawald Induaznsaezii Ty aewaldanuainsatlosdumsnlasunilasvosiiey

(buffering capacity) 1éviey (Maki, 2004)

6 ] — T/4'C
5.5 —=— TS/4°C
57 —>— TS/ambient temp.
4.5 - - - T ——————
4
35
3
25
2
0 1 2 3 4 5 6 7 8

Storage time (week)

Figure 46. Changes in pH values of Tom-kha paste with and without added salt during storage at
44 2°C and ambient temperature (29 + 2 °0)

Remark: T = Tom-kha without added salt, TS = Tom-kha with added salt
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Figure 47. Changes in the total phenolic contents of Tom-kha paste with and without added salt
during storage at 4 & 2 °C and ambient temperature (29 + 2 °C)

Remark: T = Tom-kha without added salt, TS = Tom-kha with added salt
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Figure 48. Changes in the DPPH radical scavenging of Tom-kha paste with and without added
salt during storage at 4 = 2°C and ambient temperature (29 £2 °C)

Remark: T = Tom-kha without added salt, TS = Tom-kha with added salt
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Figure 49. Changes in the ABTS radical cation decolorization of Tom-kha paste with and
without added salt during storage at 4 =2 °C and ambient temperature (29 + 2 °C)

Remark: T = Tom-kha without added salt, TS = Tom-kha with added salt
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Figure 50. Changes in the FRAP of Tom-kha paste with and without the addition of salt during

storage at 4 =2 °C and ambient temperature (29 £2 °C)

Remark: T = Tom-kha without added salt, TS = Tom-kha with aded salt
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Table 42. Bivariate correlation of the total phenolic contents, DPPH values, ABTS values and FRAP values from all Tom-kha paste during storage

Total phenolic DPPH value ABTS value FRAP value
(g GAE/100 g dw.) (umole TE/g dw.) (umole TE/g dw.) (umole TE/g dw.)
Total phenolic (g GAE/ 100 g dw.) 1.000 0.552%%* 0.694** 0.426*
DPPH value (umole TE/g dw.) 0.552** 1.000 0.558** 0.709**
ABTS value (umole TE/g dw.) 0.694%** 0.558%** 1.000 0.577**
FRAP value (umole TE/g dw.) 0.426* 0.709** 0.577** 1.000

** Correlation is significant at the 0.01 level (2-tailed)
* Correlation is significant at the 0.05 level (2-tailed)

GAE: Gallic acid equivalent, TE: Trolox equivalent, dw: dry weight of Tom-kha paste
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Table 43. Mesophile, anaerobe, psychrophile, lactic acid bacteria, yeast and mold of Tom-kha paste with and without added salt during storage at 4+ 2°C

and ambient temperature (29 +2°C)

Type of microbial Treatment Storage time (weeks)
0 1 2 3 4 5 6 7 8
Mesophile T/4 1.04x10°  124x10°  1.19x10°  3.00x10° 2.67x10° 933x10° 633x10° 3.23x10° 8.10x 10°
(cfu/g) TS/4 <10° <10° <10° 233x100  7.00x10° 6.63x10° 533x10° 4.83x10° 6.96x 10°
TS/R <10° <10° <10’ <30 <30 - - - -
Anaerobe T/4 400% 100  4.8x 10’ 8.4 x10" 78x 10" 747x10° 737x10" 4.63x10° 3.00x10° 2.30x 10’
(cfu/g) TS/4 3.30 x 10° <10° <10’ <10’ 6.00x 10"  4.97x10° 4.67x10° 5.12x10°  4.03x 10’
TS/R 1.17 x 10° <30 <10° 837x10°  5.53x10" - - - -
Psychrophile T/4 <30 <30 <30 <30 <30 <30 <30 <30 <30
(cfu/g) TS/4 <30 <30 <30 <30 <30 <30 <30 <30 <30
TS/R <30 <30 <30 <30 <30 - - - -
Lactic acid bacteria T/4 178 x 10° 323 x 10° 128x10°  550x10°  3.33x10° 196x10° 817x10° 290x10° 8.40x 10’
(cfu/g) TS/4 3.00x 100 550x10° 547x10°  537x10°  537x10° 4.60x10° 4.93x10° 3.50x10° 6.00 x 10°
TS/R 1.73x 100 2.14 x10°  1.64 x 10’ <10° 4.07 x 10’ - - - -
Yeast and mold T/4 <30 <30 <30 <30 <30 <30 <30 <30 <30
(cfu/g) TS/4 <30 <30 <30 <30 <30 <30 <30 <30 <30
TS/R <30 <30 <30 <30 <30 - - - -

Remark: - is not analyze, T = Tom-kha without added salt, TS = Tom-kha with added salt, R = ambient temperature (29 + 2 °C)
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Table 44. Coliform, E.coli, C.perfringens, S. aureus and B. cereus in Tom-kha paste with and without added salt during storage at 4 + 2 °C and ambient

temperature (29 +2°C)

Type of microbial Sample Storage time (weeks)

0 1 2 3 4 5 6 7 8

Coliform T/4 6.1 6.1 6.1 6.1 6.1 6.1 6.1 6.1 6.1

(MPN/g) TS/4 ND ND ND ND ND ND ND ND ND
TS/R ND ND ND ND ND - - - -

E. coli T/4 ND ND ND ND ND ND ND ND ND

(MPN/g) TS/4 ND ND ND ND ND ND ND ND ND
TS/R ND ND ND ND ND - - - -

C. perfringens T/4 ND ND ND ND ND ND ND ND ND

(cfu/0.001 g) TS/4 ND ND ND ND ND ND ND ND ND
TS/R ND ND ND ND ND - - - -

S. aureus T/4 ND ND ND ND ND ND ND ND ND

(cfu/g) TS/4 ND ND ND ND ND ND ND ND ND
TS/R ND ND ND ND ND - - - -

B. cereus T/4 ND ND ND ND ND ND ND ND ND

(cfu/g) TS/4 ND ND ND ND ND ND ND ND ND
TS/R ND ND ND ND ND - - - -

Remark: - is not analyzed, ND = not detected, T = Tom-kha without added salt, TS = Tom-kha with added salt, R = ambient temperature
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Table 45. Changes in sensory score of Tom-kha soup prepared from Tom-kha paste kept at various storage times evaluated by 30 panelists with 9-point

hedonic scale

Treatment Storage time Attribute
(days) Appearances Color Viscosity Spices odor Taste Opverall linking
T/4°C 0 7.42+0.89" 7.32+0.95" 7.00 £ 1.00" 7.27+0.98" 7.55+1.00" 7.45+1.00"
9 7.53+0.73" 7.40+0.86" 745+ 87" 7.57+£0.77" 7.27+0.64" 7.40+0.72%
16 720+ 1.16% 723+ 1.01 7.00+ 0.98" 7.43+0.86" 7.37+0.89" 733+0.76"
23 6.53+0.78° 6.80+ 0.93% 627+ 1.11° 7.00+ 0.83% 7.10+ 1.06" 6.89+ 0.96"
30 7.03+0.93" 7.10+0.96™ 6.93+1.02° 7.17+0.91™ 6.97+1.10° 6.90+ 0.85"
37 713+ 1.14% 7274117 6.97+ 1.43" 737+0.89" 7.40+ 0.93" 732+ 1.00™
44 7.33+1.09" 730+ 1.12" 7.30+0.95" 7.40+ 1.04" 730+1.18" 720+ 1.13™
51 6.73 +0.98% 6.70+ 1.06° 7.13+0.78" 7.43+0.94" 7.00+1.11° 6.83+0.91°
58 7.33+0.71° 7.43+0.90" 7.13+£0.82° 6.83 +1.09° 7.20+1.19° 7.23+0.94™

T/4°C = Tom-kha without added salt stored at 4 +2°C
Mean * SD from thirty determinations

““ Means within columns with a different letter in the same treatments are significantly difference (p<0.05)

LLT



Table 45. Changes in sensory score of Tom-kha soup prepared from Tom-kha paste kept at various storage times evaluated by 30 panelists with 9-point

hedonic scale (continued)

Treatment Storage time Attribute
(days) Appearances Color Viscosity Spices odor Taste Overall linking

TS/4°C 0 7.26+0.82° 7.32+0.87" 7.03+1.02% 731+0.76" 7.39+ 0.84" 7.45+ 0.68"
9 7.43+0.73" 730+ 0.88% 7.30+0.84" 7.27+0.98" 7.27+0.91° 7.43+0.82°

16 723+ .94 7234097 7.00+ 0.95" 7.63+0.72° 7.53+0.86" 7.37+0.89°

23 7.23+0.94" 7.10+0.92" 7.20+0.76" 7.13+0.78% 7.30%0.70" 7.23+0.73"

30 7.17+0.70° 730+ 0.88% 7.23+0.86" 720+ 0.89™ 7.30+ 0.84" 7.37+0.85"

37 7.43+0.97" 7.47+1.01° 7.33+0.71° 7.43+0.86" 7.43 £ 0.94° 7.47+0.86"

44 7.03 % 1.10° 6.87+ 1.28" 6.97 +0.83" 723+ 1.28" 7.07 £ 1.25° 7.03 +1.25°

51 7.33+0.92° 7.50 % 0.90" 7.17%0.99° 7.70 % 0.88" 7.40 £ 1.00° 7.27+1.02°

58 7.50+ 0.73" 727+40.83° 7.30+0.75" 7.03 £+ 1.30° 7.00+ 1.17° 6.93+1.14°

TS/RT 0 7.55+1.09" 7.52+1.06" 7.39+0.92° 7.52+0.89" 7.74+0.82° 7.52+0.85"
9 6.73+ 1.05° 6.60+ 1.04° 6.80+ 1.00° 6.90+ 0.89° 6.93+ 1.02° 6.82+0.90°

16 7.37+ 1.00" 723+ 0.86" 6.93+1.23% 6.83+ 1.34" 6.30+ 1.77° 6.43+ 1.55°

23 7.33+0.80° 727+ 0.64° 7.23+0.90" 6.87+ 1.04° 6.78+ 1.19° 7.00+ 0.95%

TS/4°C = Tom-kha with added salt stored at 4 + 2 °C; TS/RT = Tom-kha with added salt stored at ambient temperature; Mean * SD from thirty determinations

“* Means within columns with a different letter in the same treatments are significantly difference (p<0.05)
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Table 46. Yield of Litopenaeus vannamei shrimp

Treatment Weight (g) Yield (%)
1. Whole shrimp 1000 100
2. Peeled and cool head white shrimp 533.10423.74 53.31£2.37
3. Shrimp after immersing in a solution 580.43+52.28 58.04+5.23

of sodium polyphosphate
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© (Phos)

Figure 51. Litopenaeus vannamei shrimp before immersing in a solution of sodium polyphosphate

(C) and after immersing in a solution of sodium polyphosphate (Phos).
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Figure 52. Shrimp marinated without and with Tom-kha paste stored at 4°C for 20 days.
Remark  T1: without marinated with Tom-kha paste and kept under normal air served as control
T2: marinated with Tom-kha paste and kept under normal air
T3: without marinated with Tom-kha paste and kept under 40% CO,, 5% O,, 55% N,

T4: marinated with Tom-kha paste and kept under 40% CO,, 5% O,, 55% N,



T5: without marinated with Tom-kha paste and kept under 50% CO,, 5% O,, 45% N,

T6: marinated with Tom-kha paste and kept under 50% CO,, 5% O,, 45% N,
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Figure 53. Changes in L* values a* values and b* values of shrimp marinated without and with
Tom-kha paste stored at 4°C for 20 days.
Remark T1: without marinated with Tom-kha paste and kept under normal air served as control
T2: marinated with Tom-kha paste and kept under normal air
T3: without marinated with Tom-kha paste and kept under 40% CO,, 5% O,, 55% N,
T4: marinated with Tom-kha paste and kept under 40% CO,, 5% O,, 55% N,
T5: without marinated with Tom-kha paste and kept under 50% CO,, 5% O,, 45% N,

T6: marinated with Tom-kha paste and kept under 50% CO,, 5% O,, 45% N,
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Figure 54. Marination effect on pH of shrimp marinated without and with Tom-kha paste stored at
4°C for 20 days.
Remark T1: without marinated with Tom-kha paste and kept under normal air served as control
T2: marinated with Tom-kha paste and kept under normal air
T3: without marinated with Tom-kha paste and kept under 40% CO,, 5% O,, 55% N,
T4: marinated with Tom-kha paste and kept under 40% CO,, 5% O,, 55% N,
T5: without marinated with Tom-kha paste and kept under 50% CO,, 5% O,, 45% N,
T6: marinated with Tom-kha paste and kept under 50% CO,, 5% O,, 45% N,
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Figure 55. Marination effect on water activity (a,) of shrimp marinated without and with Tom-
kha paste stored at 4°C for 20 days.
Remark T1: without marinated with Tom-kha paste and kept under normal air served as control
T2: marinated with Tom-kha paste and kept under normal air
T3: without marinated with Tom-kha paste and kept under 40% CO,, 5% O,, 55% N,
T4: marinated with Tom-kha paste and kept under 40% CO,, 5% O,, 55% N,
T5: without marinated with Tom-kha paste and kept under 50% CO,, 5% O,, 45% N,

T6: marinated with Tom-kha paste and kept under 50% CO,, 5% O,, 45% N,
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Figure 56. Marination effect on moisture content (%) of shrimp marinated without and with Tom-
kha paste stored at 4°C for 20 days.
Remark T1: without marinated with Tom-kha paste and kept under normal air served as control
T2: marinated with Tom-kha paste and kept under normal air
T3: without marinated with Tom-kha paste and kept under 40% CO,, 5% O,, 55% N,
T4: marinated with Tom-kha paste and kept under 40% CO,, 5% O,, 55% N,
T5: without marinated with Tom-kha paste and kept under 50% CO,, 5% O,, 45% N,

T6: marinated with Tom-kha paste and kept under 50% CO,, 5% O,, 45% N,
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Figure 57. Marination effect on drip losses (%) of shrimp marinated without and with Tom-kha
paste stored at 4°C for 20 days.
Remark T1: without marinated with Tom-kha paste and kept under normal air served as control
T2: marinated with Tom-kha paste and kept under normal air
T3: without marinated with Tom-kha paste and kept under 40% CO,, 5% O,, 55% N,
T4: marinated with Tom-kha paste and kept under 40% CO,, 5% O,, 55% N,
T5: without marinated with Tom-kha paste and kept under 50% CO,, 5% O,, 45% N,

T6: marinated with Tom-kha paste and kept under 50% CO,, 5% O,, 45% N,
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Figure 58. Marination effect on cooking losses (%) of shrimp marinated without and with Tom-
kha paste stored at 4°C for 20 days.
Remark T1: without marinated with Tom-kha paste and kept under normal air served as control
T2: marinated with Tom-kha paste and kept under normal air
T3: without marinated with Tom-kha paste and kept under 40% CO,, 5% O,, 55% N,
T4: marinated with Tom-kha paste and kept under 40% CO,, 5% O,, 55% N,
T5: without marinated with Tom-kha paste and kept under 50% CO,, 5% O,, 45% N,

T6: marinated with Tom-kha paste and kept under 50% CO,, 5% O,, 45% N,
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Figure 59. Marination effect on texture (Firmness) of shrimp marinated without and with Tom-
kha paste stored at 4°C for 20 days.

Remark T1: without marinated with Tom-kha paste and kept under normal air served as control
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T2: marinated with Tom-kha paste and kept under normal air

T3: without marinated with Tom-kha paste and kept under 40% CO,, 5% O,, 55% N,
T4: marinated with Tom-kha paste and kept under 40% CO,, 5% O,, 55% N,

T5: without marinated with Tom-kha paste and kept under 50% CO,, 5% O,, 45% N,

T6: marinated with Tom-kha paste and kept under 50% CO,, 5% O,, 45% N,
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Figure 60. SEM micrographs of transverse orientation of shrimp without marinated Tom-kha

paste (control) at 0 day.

A<
0004

Figure 61. SEM micrographs of transverse orientation of shrimp without marinated Tom-kha
paste at 4 days.

Remark  All legends are corresponding to legends showed in Table 12.
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Figure 62. SEM micrographs of transverse orientation of shrimp without marinated Tom-kha
paste at 8 days.

Remark  All legends are corresponding to legends showed in Table 12.
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Figure 63. SEM micrographs of transverse orientation of shrimp without marinated Tom-kha
paste at 12 days.

Remark  All legends are corresponding to legends showed in Table 12.
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Figure 64. SEM micrographs of transverse orientation of shrimp marinated with Tom-kha paste at
4 days.

Remark  All legends are corresponding to legends showed in Table 12.
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Figure 65. SEM micrographs of transverse orientation of shrimp marinated with Tom-kha paste at
8 days.

Remark  All legends are corresponding to legends showed in Table 12.
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Figure 66. SEM micrographs of transverse orientation of shrimp marinated with Tom-kha paste at
12 days.

Remark  All legends are corresponding to legends showed in Table 12.
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50um

50um

Figure 67. SEM micrographs of transverse orientation of shrimp marinated with Tom-kha paste at
16 days.

Remark  All legends are corresponding to legends showed in Table 12.
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)

Figure 68. SEM micrographs of transverse orientation of shrimp marinated with Tom-kha paste at

16 days.

Remark  All legends are corresponding to legends showed in Table 12.
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Figure 69. Marination effect on TVB-N value of shrimp marinated without and with Tom-kha
paste stored at 4°C for 20 days.
Remark T1: without marinated with Tom-kha paste and kept under normal air served as control
T2: marinated with Tom-kha paste and kept under normal air
T3: without marinated with Tom-kha paste and kept under 40% CO,, 5% O,, 55% N,
T4: marinated with Tom-kha paste and kept under 40% CO,, 5% O,, 55% N,
T5: without marinated with Tom-kha paste and kept under 50% CO,, 5% O,, 45% N,

T6: marinated with Tom-kha paste and kept under 50% CO,, 5% O,, 45% N,
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Figure 70. Marination effect on TMA-N value of shrimp marinated without and with Tom-kha
paste stored at 4°C for 20 days.
Remark T1: without marinated with Tom-kha paste and kept under normal air served as control
T2: marinated with Tom-kha paste and kept under normal air
T3: without marinated with Tom-kha paste and kept under 40% CO,, 5% O,, 55% N,
T4: marinated with Tom-kha paste and kept under 40% CO,, 5% O,, 55% N,
T5: without marinated with Tom-kha paste and kept under 50% CO,, 5% O,, 45% N,

T6: marinated with Tom-kha paste and kept under 50% CO,, 5% O,, 45% N,
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Figure 71. Marination effect on TBARS value of shrimp marinated without and with Tom-kha

paste stored at 4°C for 20 days.

Remark T1: without marinated with Tom-kha paste and kept under normal air served as control
T2: marinated with Tom-kha paste and kept under normal air

T3: without marinated with Tom-kha paste and kept under 40% CO,, 5% O,, 55% N,
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T4: marinated with Tom-kha paste and kept under 40% CO,, 5% O,, 55% N,
T5: without marinated with Tom-kha paste and kept under 50% CO,, 5% O,, 45% N,

T6: marinated with Tom-kha paste and kept under 50% CO,, 5% O,, 45% N,
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Table 47. Total viable count, Coliform, Escherichia coli and Staphylococcus aureus in shrimp marinated without and with Tom-kha paste stored at 4°C for

20 days.
Storage time (days)
Bacterial type Treatment
0 4 8 12 16 20
Total viable count (CFU/g) Tl 2.6% 10" 55%10° 22x%10° 6.1 x10° - -
T2 3.8 x 10" 9.2 x 10" 22x10° 1.7 x10° 3.8x10 3.1x10°
T3 2.6x10" 9.5x 10" 1.9x 10 2.1x10° - -
T4 3.8x10" 5.1x10" 2.1x10° 1.8 %10 2.1x10° 3.0x 10°
T5 2.6 x 10° 12x10° 1.0 x 10° 2.3 x10° - -
T6 3.8 x 10" 58x10" 6.9 x 10° 9.0 x 10° 6.9 x 10° 3.0x10°
Coliform (MPN/g) Tl <3 9.2 21 240 - -
T2 240 23 43 43 93 43
T3 <3 9.2 23 9.2 - -
T4 240 9.3 43 43 43 75
T5 <3 3.6 3.6 23 - -
T6 240 43 2.3 43 2.3 3.6
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Table 47. Total viable count, Coliform, Escherichia coli and Staphylococcus aureus in shrimp marinated without and with Tom-kha paste stored at 4°C for

20 days. (Continued)

Storage time (days)

Bacterial type Treatment
0 4 8 12 16 20
Escherichia coli (MPN/g) Tl <3 <3 <3 <3 - -
T2 <3 <3 <3 <3 <3 <3
T3 <3 <3 <3 <3 - -
T4 <3 <3 <3 <3 <3 <3
T5 <3 <3 <3 <3 - -
T6 <3 <3 <3 <3 <3 <3
Staphylococcus aureus
(MPN/g) Tl <3 <3 <3 <3 - -
T2 <3 <3 <3 <3 <3 3.6
T3 <3 <3 <3 <3 - -
T4 <3 <3 3.6 3 3.6 <3
T5 <3 <3 <3 <3 - -
T6 <3 <3 <3 <3 <3 <3
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Table 48. Marination effect on sensory values of shrimp marinated without and with Tom-kha paste stored at 4°C for 12 days.

Storage time Attribute
Treatment
(days) Apperance Color Viscosity Spices odor Taste Overall liking

T1 7.03+0.96 7.00+1.08 6.80+1.19 7.27+£1.01 7.08+1.25 7.10£1.03
T2 " 6.93+0.87 6.93+0.87 7.07£1.20 6.87+1.07 6.80+1.00 7.03+0.93
T1 7.13+1.11 7.17+0.99 7.23+0.77 6.90+0.96 7.17£1.05 7.33+0.88
T2 6.67+1.40 7.13£1.04 7.03+0.93 6.97+1.13 6.73£1.20 6.83£1.05
T3 7.00£1.11 7.00£1.17 7.13+1.01 7.13+1.28 7.10£1.32 7.23£1.17
T4 ) 6.70+1.39 6.87£1.41 6.63+1.38 6.93£1.08 6.70+1.15 6.70£1.02
TS 7.03+1.03 7.17+£0.91 7.03+£0.93 7.17+1.02 6.92+1.40 7.23+0.90
T6 6.23£1.45 6.43+1.28 6.53£1.11 6.40+1.07 6.07£1.41 6.20+1.16
T1 - - - - - -

T2 - - - - - -

T3 6.60£1.25 6.48+1.29 6.63+1.30 7.15+1.01 6.77+£1.22 6.82+1.04
T4 i 6.90+1.16 6.93+1.20 6.18+1.45 6.67£1.24 6.37£1.54 6.53+1.28
T5 - - - - - -

T6 7.03+1.16 6.87+1.22 6.13+1.38 6.70+1.24 6.13+1.38 6.45+1.29
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Table 48. Marination effect on sensory values of shrimp marinated without and with Tom-kha paste stored at 4°C for 12 days. (Continued)

Storage time Attribute
Treatment
(days) Apperance Color Viscosity Spices odor Taste Overall liking
T1 - - - - - -
T2 - - - - - -
T3 - - - - - -
12
T4 7.04+0.93 7.22+1.04 6.78+0.90 6.91+0.73 6.48+0.99 6.65+0.88
T5 - - - - - -
T6 7.00+0.95 7.22+1.20 6.91+1.00 7.00£1.00 6.61x1.27 6.65+1.03
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