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Abstract

The purpose of this experiment was to make use of mushrooms for making flavored
mushroom sauce. Dried nangroam (Pleurotus ostreatus (Fr.) Kummer) and nangpha (Pleurotus
sajor-caju (Fr.) Singers) mushrooms were mixed with hydrochloric acid (HCI) (18, 20 and 22%;
viv and mushroom to acid of 1:1.5, 1:2 and 1:2.5), hydrolyzed by under high pressure (15 lb/inz,
121° C) for 4, 5 and 6 h. The highest protein contents in the hydro]yséte obtained from both
mushrooms were 6.92 and 8.05 %, respectively, when 18% HCI with the ratio of 1:1.5 was used for
6 h. By using acid hydrolysis under high pressure, the hydrolysate was contaminated with very
high amounts of 3-MCPD ranging 299.40-495.89 mg/kg. Although the f:lavored mushroom sauce
produced was accepted by the sensory panelists, the sauce was not suitable for consumption.
Therefore, further experiments were done by using acid hydrolysis without applying high pressure,
hydrolysis using alkali and enzymes for the flavored mushroom sauce production.

Flavored sauce was produced from mushrooms; nangroam and nangpha by hydrolysis with
hydrochloric acid (HCI) without pressure, sodium hydroxide (NaOH) under pressure and
commercial proteases. Formation of 3-MCPD in protein hydrolysate, qualities and sensory
evaluation of the sauce products were investigated. For acid hydrdiysis without pressure, dried
mushrooms were hydrolyzed by HCI at the concentrations of 18 and 22% (v/v), temperature of 80,
90 and 100 °C for 4, 6, 8 and 12 h. At hydrolysis temperature of 100 °C for 12 h, the highest
protein content was obtained. For alkaline hydrolysis, dried mushrooms were hydrolyzed by NaOH
at the concentrations of 5 and 6 M, ratio of mushroom to NaOH: 1:2, I:3 and 1:4 (g:ml.),
temperature at 100 °C at 15 Ib/in’ for 3 h. The highest protein content was cbtained by using 5 M
NaOH and the ratio of 1:2 (g:mL).

Flavored mushroom sauces were made using protein hydrotysate produced from selected
conditions of 18 % HCI, 100 °C for 12 h and from alkaline hydrolysate of 5 M NaOH by adding
sugar at 4 levels; 3, 5, 7 and 9% (w/v) and sodium glutamate plus sodium-5' -inosinate:sodium-5'-
guanylate (98:1:1} 0.25 % (w/v). Sensory evaluation by QDA showed that the sauces made with 9%
(w/v) sugar showed the highest score of overall acceptance. There were no significant differences
(p>0.05) in overall acceptance among these flavored mushroom sauces and commercial soybean
sauce. The flavored mushroom sauces had a good characteristic mushroom flavor. The sauce from

alkaline hydrolysate with the ratio of 1:4 (g:mL) exhibited the highest score of overall acceptance.



For enzymatic hydrolysis, two dried mushrooms were hydrolyzed by commercial
1-"!avourzyme® and Neutrase® at pH 6.5. The optimum conditions for enzyme hydrolysis were
temperature at 50 and 45 0C, respectively, enzyme concentration at 2.5% (w/w) and with the ratio
of mushroom to water of 1:5 (g:mL). In addition, heating the mushroom substrate at 121 °C at 15
Ib/in° for 10 min before adding enzyme and hydrolysis for 6 h, the highest degree of hydrolysis
(DH) was obtained up to 53.91% DH from nangroam mushrocm.

The thick fiavored mushroom sauces were made from enzymatic hydrolysis by adding
modifted starch. The mushroom sauces had chemical and physical qualities within the range of the
Thai Industrial Standard for oyster sauce (TIS.1317-1995) and had higher protein, total nitrogen
and amino acid nitrogen contents than commercial sauce (p<0.05). Sensory evaluation by QDA
showed that the sauce made from mushrooms had similar (p>0.05) color, viscosity, salty, umami,
bitterness and overall acceptance to those of commercial sauce. However, the flavored mushroom
sauces had distinct charactenistic of mushroom flavor than commercial sauce (p<0.05).

3-MCPD contents were analyzed by GC-MS, 3-MCPD 85.51 and 17.72 mg/kg were found
in acid hydrolysate at 100 and 80 °C, respectively, for 12 h. The factors affected the occurence of

3-MCPD were temperature and hydrolysis time while there was no 3-MCPD detected in alkaline

hydrolysate.
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Quality/Composition Nangroam  Nangpha  Kradang TISI

._ 8-2539"
Specific gravity (g/L) 1.232 1.237 1.238 1.240
Protein (%) 6.12 7.21 9.17 10
Amino acid nitrogen (g/L) 7.90 8.98 9.92 20.0
Sodium chloride (g/L) 202.60 219.77 213.53 200-230
Formaldehyde nitrogen (g/1.) 11.83 10.31 13.22 -
Ammoniacal nitrogen (g/L) 2.85 2.48 3.30 -

" TISI 8-2539 Thai Industrial Standard Institute, Ministry of Industry
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Attribute . Nangroam Nangpha Kradang
1. Appearance
Color 767 a(l) 7.23a 241 b
2. Aroma
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3. Flavor
Salty 752a 7.06a 644 a
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Overall acceptance 578 a 577a 3640
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1. Appearance
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Pleasant odor 6.93a 5.84 ab 514b
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3. Flavor
Salty 775a 7.28a 7.53a
Sweet 146 a 228a 1.49a
Umami 4.58 ab - 5.60a 327b
Off-flavor 2.03a 2.2%a 3.59a
Aftertaste 496 a 5.68a 592a
Overall acceptance 4.83 ab 5.85a 3270
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A ¢ d . =4 5 Vv o v
432 Msuanzvieanlsynevmiive duusaiaLTa
»
AnsizvalSinaausy Talfu (Kieldahl Method, N x 6.25) luiiu iy laeds AOAC
¥ ¥
0 = o o 1 o o as ' a o
2000) AnnuUTnams lnlsmsnmimussnramsenimiinudwesddegsiuemlsznoy
drudiulysau Tuhmaud
Usurantiolooms 1nsurdaw3s enzymatic-gravimetric method (AOAC, 2000) 11135
= feq o o’ ] o L] Y M : v oW ] B A ] kY
Sins1eniifioulanilumseendiotnn  udravuihmindledsimdennmsdonnlaiunis
a e 1 & 1a = A A T
dwnn  Jestwwuasddinaldsty  wazdSinadwesishimiennmsteomidiums

Atuamdsuimleoms

1 = G4 =
4.3.3 mstesldsAunimyiadisnianne
=] d' ' <4 =] b4 =)
msAanmEanzimnzaylumstesllsAunnmaniansamnae
v 4 a :J o 1 4 o o a
Fufaura 30 T 1 adu alhwdata Taludaadviuna 1 8a5 v 2 danad ifunsa
23 ¥ 9 . o o e o a .ow ) ' & At ar
nae (Wudy 18 uaz 22 Wesidua (v mudian YsinadngAvaensainde A 13 (N
=1 =3 a0y A -] L= o L} d' )
fiadany) Yagndaindisdhaduiuimnmdiiiniitesuu hot plae Rgnivagil 80,90 uaz 100
peraFoa muddy unal 4, 6, suaz 12 F2 1w ATUABZEANAADE WHUNMINADD
(U EUAADA (completely randomized design, CRD) faganaasuiuuunuinaaua sau 48
¥
a ° [l ~ =1 [ ] 1 o
FANANDY 1IN1INAand 2 51 lundayrisvesra ndmstestdesligumniveslslas lavan
g:' 3 24 = Y = @ A ¥ = ed o
f'ldanaundolszyin 60 serumaissd uadvelSumos Tavnen 9 AN Tm@oumi UL
9 w & o o o < o Y 3 o A =
niaufuauieilnsrumsnamamiveulaven laanal §Aseududumnndiud ¥zl
walivounavueenswrewaztowtudld TsRmasvematuimududouozdiold
Ufaseudalda sufadiorldilszanm 5.5 udariinrswwnninesn Aominaniosyanie
¥ ]
(BUCHI B-169, Switzerland) uazsinyalalas laianiguuni 80 esruaraifoa ithunan 15
=4
UIA
Jinnzvigamnvealifsanlalnilaan
= d o . W A <
DU T5au (AOAC, 20000 1Ro7T Kjeldahl Method (Nx6.25) A30iA3090AY
11 T%519u (Gerhardt Vapodest 30, Germany)
o a0 ) s o ar o
2) d5uaenTudioda Ty Tasny (dninaunassusdanuigaaIvnssy, 2539)
aduuen lintloda lulasioudroinionau Ty Ta 19U (Gerhardt Vapodest 30, Germany)
=y o e a o o = e '3
3) Ysuralesiian 1ad luTasiou (@ninsnanasiundanuaigasmng sy, 2539)

o w a

= =1 o ar o
HS5umunie Inmdvunae 15a @niNNULIATTINHIANUHATIVNT T, 2539)
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5y Usuneziilunoda lulasou (ﬁﬂmmmmsg‘luwﬁﬂﬁmvﬁqmﬁmﬂsm, 2539)
TasfannrasmsserIaSuaesiiad len uTasum SouastSunmen Tudioda
Tulasuman

6y 113119513 IMCPD Ta03% AOAC (2002) 316 GC-MS & 63ims 1397 1ot
ASUINOIPNARSTATSUANG NTENTNANBITNY AFINAUNIUAT
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vulalaslaignindatdonldsinnicsurunisuaanlaonisoesldsau
$ g - -~ et o o - A s a o
mnmamunsﬂmqmnqum)uﬂunm 2 dilem niuvaiimstyas a lao@unitetansie
o o o o Y
Sy 3,5, 7uns 6 alastsua (wiv) UATIANEYSH (MSG: Sodium-5 -inosinate: Sodium-5'-

guanylate = 98:1:1) YSua1 0.25 Wedidud (wiv) diovhnsalgasaudrfureafiguvgine

as ' ] ] = o A
Funardn 2 dlat sanduszeznnlumsin Ldsuneunisilsaiiuniellssamauda

d a . I3 L7
4.3.5 MdmnzRauammuaitasawsmedaSanveailsssawdiy
e = e [ t A v = o LY =} 9/
MN1sdnnzire ol aIanasunut 1 hen wwiRonulude 433.2 Mdlagly
Spectrophotometer ';:u Double Beam UV-VIS (Scientific equipment PTY Co., Ltd, Melbourne,
L S & - e o o Y P 4
Australia) i WE1AAY 555 wtluwas anwardumz o guniivies lavldlalasiines |

] = g 9 o o
uazfitey at guugives lagldMnviines

43.6 Uszivaudnyardnlssanmnda

i3emfouundasuni ldnnReanainits “pumer Taoldflsadufihuns
Hnehuuds 8 au 19733 QDA (Quantitative Descriptive Analysis) Iaoiruadaeeialfyssiduamas
s #iaddns lddaouariadoaluaindaoitqu (Wats, Ylimaki and Elias, 1989) 1Wgysziinld

laetenuazdredudy lnenss udninademmeluuudszdvannin AaRengananoan

M3UOUTVIING IR

< b7 = ¢33
4.3.7 ATHNUIIHIINYOYARZNITUATIZHTDYD
- o S a L4 :’ o ¢ = < gt
AT HUAUATWWIUAVURSVNTH iﬁﬂ?m'ﬁ’lx" 3 “H"lelunﬂﬂ15'.]!ﬂ'5'}$'ﬂ UNISHYIYD

medd ediesisdanusstin (ANOVA) NUHUAISNAa0MUY CRD (Completely
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Randomized Design} uazilSouhoraundeIneis DMRT (Duncan’s Moultiple Range Test) 1L
o A o - T .. . .
seauaIINdou 95 nlosiaua Awllsunsy Statistical Analysis System (SAS institute, Inc.,

1995) dAmiunamsins i

- d
4.4 HOMTNATDWAZIVIT
4.4.1 Msinsvvguamvesingiy
namsimneiganimvesingdvie maussuwaziamada (i 41) woh

= 3

¥ u’: = & o 4 o as PSRN
anuuluianigesrialanissundo 4.46 waz 5.32 wosivud aud1en Ju5um T5au

¥
oy oA

d o 4 0w L <1 3 o A - 3P A or
20.82 1oz 21.30 Woimiud sudan ¥ lumiavsresrtianlilsutu Tlsaulndipeaduuin
A 4 o a dy’gl ' s X o M ' d a A o
(osnimanedesriiniisnst 1A (family) B8 (Yayae 1AnT 03105, 2545) 1o w1500
a e > VoA 3 o 2a d
Wimmm$ o lamsnianua wazlsenns nwu wod daimeudiagaun Neildisaueinma

[ E
Usznoudreloomsnorniuesilsznoundn Tasmmizasysenouy s2inn B-glucan uay
: ¥
1A (Zhang, Cheung and Zhang, 2001) 14BN N Cheung (1996) 31091 rAL19dIgay
- o o :’ a ] s:ym

Fawlvemis Inaw Hafien 42.4 nleidua (iwminuia) nazloemsmaitideauisonluas
] a o T w =
aeduzfalud lduazdodm 132 199nA0 (Zhang, Cheung and Zhang, 2001; Zhang,

Cheung, Zhang, Chiu and Ooi, 2004; Zhang, Cheung; Oui and Zhang, 2004)

- ¢ o o o S e
113149 4.1 ENﬂ'iJ'igﬂf]ll‘ﬂ'Nlﬂllellﬂ\uﬂﬂu']ﬂSN!LazlﬂﬂuTQﬂ-l (YUY )

Composition (%) Nangroam Nangpha
Protein ) 20.82+0.45 21.30 £0.29
Fat 0.56+0.03 0.29 £ 0.02
Moisture 4.46+0.27 5.32£0.30
Ash 5.81£0.05 7.95 £ 0.05
Total carbohydrate 68.35 65.14
Dictary fiber 45.50+0.05 42.50 £ 0.09

. ¥ -1 v 28
4.4.2 asmzmsdetianiansandomazqumwvetlslastamm
1 o 9 =
Waaldsiiv  amazmisteslisAulumadisasande TasAsisananududuses
nsa ha uazganpilunisdesnanlumisei 42 UTmaldsdnlulelas laensaiiuiledy

dwglumilddmdenamazimuzaniumswanseayesane
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3197 4.2 Usa 158w wlesisus) 1ulelas lamnanmauissuuasiiauiadh sasiaou

g A oA @ ~ '
MAATALNAD 7D 1:3 (ATHIHA) NANTITAE 9

Time Temp. Nangroam Nangpha
(h.) (°C) 18% HCI 22% HCl 18% HCl  22% HCI
80 430ef7, AP 432¢e A 396g, B 4.19 de, AB
4 90 444bcdef, A 4.42de, AB 4.02fg,C  4.30de,D
100 4.65b, A 450cde, A 426e,B  4.19de,B
80 421f,A - 4.28¢ A 425¢ef, A 4.13¢, A
6 90 453bce, AB 4.37¢,B 468d,A  4.68c A
100 4.60b,B 468bc,B 506c,A  5.28b,A
80 430ef, A 435e A 424 ef, A 428de A
8 90 4.34 def, B 460cd, A 423ef,B  441d, AB
100 462b,B 521a A 472d,B  4.88¢,B
80 4.36 cdef, B 448cde,B 5.16¢, A 525b, A
12 90 425§ B 446de,B 539b,A  537b,A
100 4952, B 4.84b,B 626a, A  6.i0a, A

@ a P [ o - u’r’ A 1 1 o2 W g oW o
@ mﬂny3wnwmnmmnmanuiuumm ‘WlﬂUﬁQ HAMMIANANDUIIUUBTATYNIITOA
(p<0.05)

oW a o vl ¥ @ -] v 1 6 @ =
? fadnysiu IngAuanmanuTunuiuey wuwds darwumnased wiisd1dgyn1ada

(p<0.05)

Avsenisy e Tdsaudmasndudunsaoniiu uagumgiinaznainssasaaiuly
TaTa3 latanvinstauissunazmanadh wud gamgiimsdesi 100 ssraades HUuw
Tlsfuninningunniiniites 80 1oy 90 aruraEed AU ATNTuERYMIAER (p<0.05)
ANsaNAguuniReINg wanamsgesaaiy wud Anaimsdes 12 92 Tus HSuaTdsa
i & a d :
gafigelumimitaossile (p<0.05) ondulelas lamuninmauesuinududunsanae 22
dd oA ~ T o A & P o o @ + ' ’ o
wasidua lmgaganaiey 8 ¥1Tue Wenanangumgiiaeinuuanainsgessaiulu
= u’: o 1 W A ] 9t g ey = » ' or oy
Wiensaesriia  wud  wimuoamsgesldiudn  PsmnaTilsu Tduandefunieada
13 By [ C'l "‘ ¥ bt L ‘é g Al A
©-00%) apidi Yinalsduimfviudiumeningamgilumsdeufiniuannnmsii
namstes TanlTua Tlstugaigelulalas lmanaindiaussuuaziiausth de Aanny
s3 o - o o A
amudunsande 22 nlediud gamal 100 owmwaFoe dunat 8 $1lus sazfannzam

o9 4 o3 o <5 & 6w 4
dudunsainde 18 wesiFud qungl 100 esradod ifiuna 12 $2Tue awdwy e
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a 1 fd =1 <
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AIUF1A
~ a ' = .3 = A g Al A sy A
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b 9 o =] = - w
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wiyszezna lunsdudadussninnsady llsduiileglumaldindatud. . Saldlfina
b } 4 0 . )
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pandsznevusn q meludngdugnaatius: lasiinsmiudns al §A5o1 150 Tusiu ars
w ] = = o o dyw l- =y 1 .
Tulawmsn vozluiu nsdesTdsaulusdanusiysaaniidadunsdeuioauadau (partial
. . v ok o as o =1 Pl
acid hydrolysis) M Fanaawnusuwielumsaarowussullng luTuagavesTusdu (@59
o y o = ] =1 3 =y
I, 2535) s e susRonlSm lsRusznhdlelas laannnm asaeariia
1 G = { \ X o q =
wua lalas laamomAauasudiUsum T sauTeonan lalas laananstauied diseend]
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= o

a a4 a9 o VoW & 4 4 1 a A %]
sura Tl sawsuau ludngaudindimes uvennniidsuauinuifiosw fe Hauiasy
o = i » [ A
Usznonlddems Tulamsnuaz loo s InsunlwlSuafnmnndwiaursian s
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= ey o =Y [~ Vo 'S
Sunaeziluuedalulasiou Iivtwoz TunedaluTasvudua N ruiasn
1] ] =Y L) 3 = =t N H
Has19szralsaesiadales lu TaswumamazdSuianen Tuiona lulaseunsy uax
=1 ar a o o = & 3 ~ ar 2 a o o s
Tnnuduiusnumsianousalundasun lolaslaan fo nduveanaasus lalasladinn
r-g A!.l o= QT A 3 = '3 o TR U _
JuolSuunsaozl UALIY wan1suaszviesi Tuueda 1w twsiaululalas lasanuaasty
< 4 a = 3 - o a o
M3k 4.3 Woringurigy Ysuweziihuioda luTasinuves lalas Taiananmiauasy
» 3 v " ]
ifwnuduedihisd N gynata (p<0.0s) ua lufinaiamiuansdes Tasiinududunsa
P o « | = = P =
nde 18 uar 22 wesirud (wv) UdSwaesiiluueda lulassugegengunnd 100 sem
waFes 14a0on 8 uaz 6 $113 aud ey waziiuud IWnanawaia luana19n1saaasy
A [] Q'J n:‘ =9 = =Y =] Y All
Mgy 12 91 1ue (p>0.05) msnusinaezs Tuueda luTasmuiinua Wuanaa awdisinn
A J ] = 23 [ o 3 o £ - L)
mstfuna I ULy wihlezi Tuedmnadsgnhme i Idvi S unaesi Tuneda
a = o . ' '
TuTasiuanaaniums (5971 1@1IN1AY, 2535) Fountoulakis waz Lahm (1998) na1In
(] ot 9 & u’: o 1y = = = 1 o
nszuaumstes hlsaudonsmndoiu ssildnsnesdTustianiy Taohuszdafugniaie
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H =y = P2 ar “ o [=]
1997 4.3 USuaesd TuuedaluTasmu (nfwdas) Tulalas laanamieuissunazivia

o H 3 A A ar = '
‘H'Nﬁ'l ATV IUNANTANGD 7D 1:3 (NTV:VB) NTNITAT 9

Time Temp. Nangroam Nangpha
(h.) (°C) 18% HCI 22%HCI  18% HCI 22% HCI
80 3.11¢7,C® 3676, B 4551, A 3.86d, A
4 S0 3.98b, A 408 cde, A 4101, A 4274, A
100 4115, B 518 ab, A 4211 B 4164,8B
80 2.86¢,C 397de;B- 4421 A 4.24d, A
6 90 3.26¢,B 4.84 abcd, AB ~ 5.03 def, AB 6.19bc, A
100 4.19b, B 5.60a, A 598 cd, A 5.38 ¢d, AB
80 3.95b,B 473 abed, A 439 f, AB 4.12 d, AB
3 90 4350, A 4.57 bede, A 472 ef, A 416d,B
100 3.60a, A 5.52ab, A 5.75 cde, 468d B
80 5.09a, B 4.58 bede, B 6.57 be, A 7.15ab, A
12 950 4.42b,B 4.65 bed, B 723 ab, A 7.29 ab, A

100 5.58a4.B 496 abe, B 8.23a, A 824 a A

o o =y v d A 1 LY B 3 =] 1 r 4w o W an
© @rdnysruvianiiuanaeaiulunnde nneds iauuananeiditoddgn1eta
(p<0.05)

2y = w =

o tes 1 o A v [} =)
ﬂ’JﬂﬂHiWHWiHiy‘ﬂUﬁﬂﬂ Nﬂﬂuumu 23] HﬂJ'IUﬁQ UANHUANATNDYTIY
(p<0.05)

3 o

tHoddynana

Fwsu'lslas laennnfiawsiuiomunaimisges Usimosii luneda lu Tasauit

1 "\ 15 ¥ oy o o & P 15. ‘; =Y r r T
ANANTUD I NNTIT YN T8R (2<0.05) vmsinmmwngunailinsossluusazaum
Wsnmezii Tuneda luTastoudim luuandrdunnadd (>0.05) Taelimgagaiigungid 100
= v o L3 - o g - o =01 ar
DIFUBDFLT 1207008 12 2109 NN 18 uaz 22 ulastsua (v/v) fanilu 8.23 nSw/
ang ey 8.24 NTWART AINEIRY
A oy d A oo ﬂ? I o £ oy
Pmnmndelmdennaslsa  indendaiulunsyiiunsnaawen  sufiaemlfnsen
' Y A w “ @ Aq vy & o et o at
senineee Lig lunimndedy lamseminemai lwiuseunsliviies daums @in

110188, 2535)

2HCl+ Na,CO, ———— 2NaCl+CO, +H,0
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= = fa = d‘y 4:‘:, 5 1 @ s @ ) A g ¥
YsuaTwdvunae lsdifadufissiuegdunnumduduavonsandofldiu

o L= | ci 3 o EUE] oo =) at s§
mzunssan wazmnesnaemsszdiu I lianuilunan GFes farTysine, 2534) Fawa
a 7 aa = ¢ w = ' 2 P
msineilsnalnfounas banaasnamsdi 4.4 wun lalas laannnsiaurasui
' & a e - ¢ - ¥ v s d o
nanstes 12 911 BUTalndounas lsagege Aanududunsa 18 waz 22 nladidus
=T Qs ~y 9 o c:l [=4 a:l
) Sinnilu 246,33 uay 24420 nfw/das mwdrdy TuvazilsTas Taremnndaursthil

¢ o o - 21 L 3 s

anududunsa 18 wedidug e T3 lndouaaelsdhiunnsiefulunnamiz

o =) v s = ¥y ¢ o3 o = =
(p>005) laeiiagenane 248,57 ninAas uazfnmududunsa 22 afriud e Wi Tudo -

anelsAgagafinaides 6 52 Tua gangil 80 esmuaiFow fim1 249.79 nSu/Ans

-:i = -~ =4 ' w oA o V =]
M1 4.4 USuaunde landounanlsd (M3uaas) Tu'lslas lalanandiauissuuaziia

a ' = A =3 a P 1
w1eH1 danaaasanie Ao 1:3 (NF3:ua.) Ranizaie o

Time Temp. Nangroam Nangpha
h)  (C) 18% HCI 22% HCI [8% HCl  29% HCI
80  228.58bc!), B 22423bcd, B 248.57a,A 241.71 b, A
4 90 221.49 be, B 216.11 de, B 24742 a, A 23948 b, A
100 230.84 ab, BC 22565 be, C 24347 a, A 23646 b, AB
80 21223 ¢4,B 221.58bede, B 24337 a, A 24979 a, A
6 90 21223 ¢d,B 213.08 ¢, B 23623a,A 22955¢,A
100 222.24 be, B 215.13de, C 23228a, A 237040, A
80 213.65¢d,C 22744 be, B 2482%9a, A 248.52a,A
8 90 213.45cd,B 219.50cde, B 24144a, A 238.60b, A
100 203.074d,C 214.78¢, B 239.5ta, A 236.95b,A
80 246.33 a, A 24420 a, A 234.18a,B  21333e,C
12 90 226.38be, B 240.67 a, A 22877a,B  219.70d,C
100 23436 ab, A 22870 a, A 24827 a, A 23071¢, A
" grdnusMidniuanmeiuluiuads maneds Sauuandeetiiiod QNNTDA
(p<0.05)
? frdmysmuiIngfuandraiulumaueu mneils Sanuuensiedihiod v

(p<0.05)

A = ’ = i U 1 = R 1
Luﬂw*i]’lsmﬂﬂﬂ‘i’nJWU’n naulazqmﬁﬁnﬂluﬂ15ﬂﬂﬁlwwﬁlu ﬂsujmlﬂﬁBNﬂ'uWﬂﬁlu
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Watiilosvinnsandadunsauifiamisouandala 100 Wleddud saiumsiianuous
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szuuitlaseiili 1815 nes talas lawmissndinsdesiguugiid dniudFunaunaeh
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4.4.3 Hwwens 3-McpD hulils@ilalas tarana s

o = o r ] o T v w

Aadondredialelas laianernsiauiedhfignznrsdesnmdndunsa 13
iU (viv) gangll 80 war 100 samwadoa Wunm 4, 6, 8 uaz 12 ¥11ua dedaedn

a ¢ 1a i a 4

TaTas Tateniins e WTuams 3-MCPD finsuinorrnanimsumnd nsznsasarsisage 19
o v I - Y 4 < -
#pte1aTes lmmninmiesnsiwisariiame ilesnnitsina lilsGugauaz lolas Taianan
=4 q’: o g 1 o Py ¥ LY 3 A = U ar W
mansaperiaiiieindssnoumaniinlndifssduan Sulewminaunannaizindiay
ANiSuIRIA15 3IMCPD uaasaIn1s1ai 4.5 19 Ae1TanfgamglRediu (100 09 uvaiFue)
A A ' @ = o £ A, & 4 ' & [
Hramuai lunisdosvn 4 511 3109 12 921us USuiaas 3-MCPD tisunndusdiaiu ld
Fa Tmoliauili 2531, 50.83, 78.89 uag 85.51 un./nn. Mmuhdy WeRnsuwIaINsdoomtY
(12 %2 Tua) udgungiin 1419 Ao 80 uaz 100 oerwaiod wud USumes 3-McpD #
il 100 svrradod fainningumgl 80 ssrnmaFoa 39 4.8 i1 Danflu 17.72 uaz
85.51 wn/nn Mudny aiouieu)Sums 3-MCPD senielalas laianidou 4 311w
QUM 100 ssnwaIEee uazIa 12 92 1ue gungil 80 esrimalFud Wy dred1enlFantes

1y r

Hauni1 (4 9T udgaungdqenhiduTinamns 3-MCPD nnndrstwi ldnadosuw (12
$1159) usguugiidind uansir afoiilmdonisifags 3-MCPD vinfiqa #o qungd
sesnantne nmlundeniues Ssfanneastonnu 1251 Tuaae gavgd 80 o
azfiv/S a0 3-MCPD difiqa fp 17.72 ununn, FufuFinsazamiBinaas 3-Mcep u
Telas taiamitalddaundulimaiidmualaonsswnsasisagy Iasnszuiumaton
monsandenatiu 8o vivsnnudzldnaudeuids 8o ssmwaiFuauds widuia
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Level of sugar (%) Commercial
3 5 7 9 sauce'?
1. Appeatance
Color 6.10a"  6.10a 596a  5.89a 6.84 a
2. Aroma
Pleasant 6.11a 532a 353a 6.17a 461a
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Mushroom-flavor 3.01a 3.54a 384a 342a -
Aftertaste 5.17a 4.87a 4.88a 4.34a 376a
Overall acceptance 5.18a 4.84a 4.56a 5.65a 543 a
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1. Appearance

Color 6.33a"  6.53a 6.42a 634a 6.84 a
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Aftertaste 447 a 4.59a 4.64a 3.88a 3.76a
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Moisture 4.67+0.18 - 5441027
Ash 7.53 +0.39 5.98 £ 0.08
Total carbohydrate 65.58 68.92
Dietary fiber 42.65+0.05 44.20+0.10
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Umami 1.86¢b 2.11abc 1.53¢ 295ab 3.18a 3204
Off-flavor 1632 1.19a 1.05a 1.09a 1.13a 1.22a
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Aftertaste 3.04a 2.55a 2.84 a 30la 3.13a 2.97a
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6.3.1 MY
Sodium dodecyl sulfate (SDS), Trichloroacetic acid (TCA), Hydrochloric acid, Sodium
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ostreatus (Fr.) Kummer) uaztiaua (Pleurotus sajor-caju (Fr.) Singers) mﬂﬂﬁwmmmum
p.4ij84 9. uns NN Iaveuliudangumgil 65 ssrmmaion drodouszuuauiou (T 372,
| . o
. o =1
New Way Manufacturing Co., Ltd., Thailand) 1ﬂuma1ﬂ’5:mm 12 %2134 ‘v)‘l&tﬂﬂllﬁﬂﬁﬂﬂﬁ?ﬂ
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Tauivsuna TusAutly 4.68, 4.53 uay 3.02 Woiud mudrdy unziilFine luTasnuiavua
1 9 ¢ 3 4 o 3 & 2 A
gINN (p<0.05) HOANIINITAT(0.48 (o5 iud) unsosmansaeItial Ui uTasoy
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Nangroam Nangpha Cogl?;efzc)lal
pH 6 £ 0a? 5.97+ 0a 529 £ 0a
Total solid (%) o 38+ 1.41a 38.1£0.71a 3230+ 0b
Sodium chloride (%) 11.86 £ 0.48a 1117+ 0.81a 11384 0.63a
Protein (%) 468+ 0.10a 4.53 £ 0.08a 3.02+ 0.09b
Total nitrogen (%) 0.75 + 0.02a 0.72+0.0la 048+ 0.01b
Amino acid nitrogen (g/L) 0.92 = 0.09a 0.78£0.10a 058 +0.12b

Viscosity (centipoise, cP) 4011.09 + 101.29a 4008.34 £ 41.25a 353542+ 26.46b
Color (Hunter Lab)

L 37.55 % 0.52a 36.78 £ 0.08a 3737+ 0.40a
a 428+ 0.21a 436+0.17a 525+ 0.03a
b 297+ 0.91b 2.42+0.43b 419+ 0.70a

@ SrdnusAusnaatu lunusou nods Tamuanairoieiiod\am1saaa (p<0.05)

2} . = ST < U4
Commercial sauce #1009 yojasoyiaduasuanaylysnl
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sy Taofinunnni e aniimsAniiag 353542 cP ooninivd i 13ada (p<0.05) M3
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o | T Qr aa [ -
anymz1lsngnTe N IMUANANAUN TR (p<0.05) TrvwsailiasanimHauIaTuasia
== :’ 1 3 =4 ¥ -] Qs ::. ¥ =
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Py ' ] ' A oo oy H
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a zg = 9F [} o 3 3 Vv v o
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4 a A o af '3 oo = | ;’ (=1 o
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- ¢§ Ly ey = . . =79 =9
(non-enzymatic browning) #9152 ﬂ’i)'ljﬂy’a Uﬂgﬂsumaaw {Maillard reaction) ‘ﬂ{]ﬂ‘i HINILNATES
ooy ar o -y a
MIUND (caramelization) waztnIomisadvesdrsUszoeuns Tuilauazesisnovieiiu
¥
. . =1 @ o oA N
(carbonyl-amine raction) (Weir, 1986) maaﬂ;qs'sﬁnnmﬂ'mﬁawuﬂnﬂxuuummwﬁ'ﬂqml

FOANINNIAUA WIANAWAUNIT DA (p>0.05)
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iU (pleasant) 3.55 1z 4.43 AW AL Falnzuuudinmeaniansi (6.75) LRIV LY
Maada (p<0.05) luvaeiinduiiailn@ (off-odor) Sz hinanasfumadasuseanams
1 (p>0.05) uasiannadndniosTaoiinsnuy 2.49, 2.20 uaz 1.71 muddy naufiatuly
wansuatasomlyes afdesdimon lanlifumssznouysam ueanssad Huoa oz nsdu
(Anslyng, Elmore and Motham, 1998)
mtlszfunnMAaus e HARS N WU dusziiulazuuuaiuma anufy
389300 (umnami) 4AE PANTAARALUAG (off-flavor) vosyowlpsavinia liunnaadunnadia
furoan1ansi (p>0.05) sz 18 nAusaeson (umam) voananfusisomiia 59504
dsziiuldazuuneglusyduiliunaiaiie 530 uaz 5.31 mud e ndusaedoniininnia
:ﬁiuﬁﬁagﬂu%maﬁﬂqam 5y nsangain uaznsaueamian Fuiuaisyszond i
T GL] 10HIYT T (monosodium glutamate-like, MSG-like) (Mavu, Lin, Ma and Song, 2001) Lazn
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magserndiyludmman goaviadjesalindusavo unauanasfunsadafusoaniansi



76

1 ' s 1 4 & d 1 o
(p=0.05) Taslinzuunannadda 3w weashinissestooow i T¥ndwiaodadaou saay
2] ° s W ) r
luremiadyesadnzuundininfe 0.29 waz 0.37 mudsu duszduldazuuuieonin

A20819N1INIAUA LUTANMUANAIIAUNSTDRA (p>0.05)

A v o R e 3 ¥
A1919N 6.2 fiﬂiﬂ1W‘l’l'N‘1J3Zﬁ"mﬁ‘uWﬁﬂ]ﬂﬂ‘lﬂﬂﬁﬂjd‘iﬁmﬂmﬂmuﬂ1i1ﬂﬂ?1niﬂuﬂ1ﬂiﬁlﬂﬂu

Aunasteodiy Flavourzyme®

Nangroam Nangpha Commercial
sauce™®

1. Appearance

Color 4.12 at? 4.98 a 251b

Viscosity 683 a 632a 591 a
2. Aroma

Pleasant 3550 443 Y 6.75a

Off-odor 249 a 2.29a 1.71a
3. Flavor '

Salty 4.45 a 3.64a 430a

Sweet 325a 393a 3.15a

Umami 530a 531a 5.59a

Off-flavor 1.19a 1.36a 0.65a

Mushroom-flavor 1.42a 1.56a 0.56b

Bitterness - 0.29a 0.37a 0.66 a

Aftertaste 322a 2.96a 2.80a

Overall acceptance 519a 5.15a 6.56a

o
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