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STUDY ON THE PRODUCTION OF PROTEIN HYDROLYSATE FROM PRECOOKING SHRIMP

WATER AS FOOD FLAVORS

Ravipim Chaveesuk and Praphan Pinsirodonm

ABSTRACT

The production of protein hydrolysate from shrimp precooking
water using enzyme Nutrase \\| [o/8 L was studied. Variations in the
enzymatic hydrolysis were composed of the quantity of enzyme (0, 0.5,
1.0, 1.5 and 2.0 % v/v), the pH (5.5, 6.5 and 7.5), the hydrolysing
temperature (50, 55 and 80°C) and the hydrolysing time (15, 30, 45,
60, 75 and 90 min.). The optimum condition for production of
hydrolysape which gave the maximum amino acid nitrogen at 3.50 mgN/ml
was 0.5% Nutrase, pH 6.5, 50°C and 10 min. The chemical composition
of the hydrolysate produced was 94.51% moisture, 2.52% protein, 0.33%
fat, 1.774 ash and 0.88% carbohydrate.

The hydrolysate was then freeze-dried. The dried product
absorbed moisture quite easily and contained 3.8% moisture, 51.89%
protein, 6.57% fat, 24.76% ash and 12.99% carbohydrate. To improve
the quality of the dried produet, the hydrolysate was mixed with 20%
maltodextrin solution wuntil the mixture had 10% total soluble solid
before freeze-drying. It was found that the dried product absorbed
moisture less rapidly and was ground easily. The composition of the
improved product was 5.23% moisture, 36.98% protein, 3.71% fat, 16.61%

ash and 41.98% carbohydrate.



Sensory evaluation on the color and shrimp odor of these two
dried products comparing to the freez-dried unhydrolysed precooking
vater products showed that the freezed dried hydrolysate without
maltodextrin solution obtained the highest scores in color and odor.
However, sensory evaluation the products after dissoving in water
revealed that neither the hydrolysed nor unhydrolysed products had
the significant differences in color, shrimp odor, sweet taste,

bitter taste and overall flavor.
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WHany @75 L ann 1 IMNRA2INTANRAE YA Tun AL 177 inandTenaunit dunan
.
v v o { < o 4 4 :
naqqq Taun  d@r7dienavdaivasy ATAw  aanadaaldTaTA1TuUal  pyrazines
& 0 ‘ = <4 < ¢
pyridines = amide amine  uwazd1TdTsnavawg  Tasd #17UTznauiaiwad  uas
4 ﬁ ¢ wod. v Qo . '
pyrazine uaqnﬂ1snaumannn11utnanauluqqauﬁn (Choi warAwmz, 1983) dulu
& - S B 41 da ¢
BIMITNELada 3ziiuwinaanadaantnannd Aldehyde uazATauw  nNATTUAY 8-9
ALABN ?qtﬂuuauwaﬁnnw1aan%taiunaq1nﬁuuasn1a1nﬁu(Josephson and Lindsay,

1986)
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179N 2.1 avAdiznavnayd@11iunanwinn alcohols aldehydes and ketones 1w

BINTNELARA
COMPOUND ODOR
Alcohols:
1-Octen-3-0l Raw mushroonms
1,5-0ctadien-3-01 Earthy, mushroon
2,5-0ctadien-1-01 Fresh fish undertone
3,6-Nonadien-1-o01l Clean cucumber

6-Nonen-1-01l

Aldehydes:
Nonanal Planty, aldehyde
Benzaldehyde Cucumber, green, vine-like
(E)2-Nonenal Cardboard-like
(E,Z)2,6-Nonadienal Cucumber rind, peeling
Ketones:
2-Heptanone Spicy
2-Octanone Green earthy, aldehyde
2-Nonanone Fatty
2-Decanone Citrus
2-Undecanone Fruity
1-Octen-3-one Boiled mushrooms
1,5-0Octadien-3-one Geranium leaves

4
nu1 @ Josephson uazAmr, 1983 a, b, 1984 3 Kubota LazAnz, 1986
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NITIHA N TR UBAABATATALEN 31 THAYALTENAUAINETTHE 1A LUANIINNT
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gaada1aTUTAR, AVTTTUTHLATA UWAZNTALIARAN LBUNTABENTY nQTﬂﬁ T197ud  tnANIg
4 4 w 4 9 4 Ve v -
LURBELLURY LAYIINA2 N TARKIAUGNTAIAN Y] A8 AANTWARAYAIINTAY LBw Maillard
) LI ‘3.”
reaction Strecker degredation uar Thermal degradation ZeR9LHaAUN I
o P o & a aew d
LAARITUTEN AU TE LuETAN TN ARTATUNARTUTMA T AT NA (3 Tam, 2536)
. . ng |4Uu 4 - ) )
Maillard reaction tnanwlaTaalutnadsavnutanlau Taﬂtnaizwqﬂqugaz
< { a4 W 'f 4
NTunasnTaaLNIe  LUillne wia TusRw fu free carbonyl group @aJuIAIA LB
a o« X < A le 'ﬁ < (da ﬁ 4
UaniawauQQaqaztnadwﬁ melanoidins H9tnTwatuadniMuiaTiantluavalsenaunas
d‘: y -~ . v <4 d v o qx'; )
ETRTRY TAATeWINLNG Maillard reaction 3cUd&1TTLUANTHNABLNATUAIE FIN
Steacker degradation lﬁuUﬁn3ﬂ11zui1¢ Dicarbonyl compounds ?clﬁuuaﬂ
w . A w ] < o T w
aun3n Maillard reaction iy - amino groups BAYINTAALZHIN  NAITWIANARDUN
vﬁ o : qﬁ o (aq 4 '
qanﬂat U 1752nauwIn  enaminals 931 naL uTwaLua1§u1a1auiaLnan11aaa
v f ﬂ v o« 4 o o &
da18le  pyrazines uaz pyroles tuudnTiziuatunavuan  TIWUIUWARDANE NI T
4 Y] v ¥e & =) B’ o a v {
NWAUNTTHADINTAY  (Wong, 1989) uan3anuasld1T7&iwEantna’ndgniele L anlyy
B ) a «qfd w
uazUQnia15aadaﬂaTUTnuawnﬁaun1aana1ﬂ

w

Dol o & e J¥ .
1 (Taste) 1ﬂuﬂ11u33nn1u§15a1nﬂ1nuazau Tauuqu1u1ﬁn5utﬁua1dﬂ
. | v N - 4 ' e o
ﬂmnazuan1un11uﬁe1dﬁﬂan§u?1nn1§1u1aanw¢1uL?auﬂanu1suuﬂ1zdwn 1uﬂa1uu1ﬁﬁ
' ﬂ iy o < H “ ..
NTUUSTAAaNLY 5 TARANUAE TAWIM  TALUTAD TALAN  TAIN UASTA umami B9
' K- da v g - <4 4 "
Tﬁﬂwwqtua11Lnﬂnuﬁﬂnﬁﬁ1U1znaunua§1uaww111aun nTa1IARTAInAa (Nucleotides)
P ' < ad ‘: - o N .
niaazlIw  LdIng  nTaaunTa  WIATA  inorganic ion UArWIN organic bases
. o " ﬂl‘ o ] FY] «4
\f% creatine creatinine betaines tiual Taad17dTenauadna13=INIdEIRANUAD

' o and« - < ' ad«
ANt LAZTREIANLNAIINNTABL N TUAA TS ﬂzuﬂ11utEuuwnn111ﬁWWWNtnaawnw1n

4
tUilina (Kimizuka uavAaz, 1963)
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A1 TUTEnauniWTanae  Ussnauhasdoumas proton  donors  uav

' J o P ' & o
proton acceptors a§1u1utaqa ?qaza¥10wuuz131a1t1ununu1&1ua1wu3§n
ﬁ W FVEY) " & .
1ANTANIN | un17n1squ1u33n11u1dn1ﬂu (Nishimura uar Kato, 1988) #1717z
< ' s 7
naunIRTAM MLALN WIATTATH  UARTRA  naTad WA saccharin  wav
< < ﬁ ) o < J‘v vy o < . < v4 «
NIABCHTUUIITUA L UUAR dﬁﬂTUﬂiﬂazuTunlnidn11u1ﬂuuﬁaqu side chain #u 34
qza1u11nﬂ¥ﬂqﬁuﬁz1ﬂ197tQuﬁunﬂds§un11u§§nnaﬁ?ﬁwaﬂu waztiTEnIMWle B
' a_ d : 8t e
BEINIAINTABE N TUN TR T AN td1  L-alanine D-histidine D-trytophan
: . . ] .
D-phenylalanine D-tyrosine Wae Glycine Tﬂa?un%uu Glycine asIWTd

v d
nqﬂuuaanQQ (Murata nazame, 1967 )

A4| ‘.‘ M '
TANYN tﬁﬁqﬁnn1nazu1un1uasawau1 (Hydrophobic) “taun L-tryptophan
L-phenylalanine, L-tyrosine, L-isoleucine, L-leucine, L-valine wuaziily
e < — - ' L ¥ (N |
InaninTAas AT L WAL ILavALTEna N1TEAEHAYETUTARL AN 104 awlga = naTin fa
P e 4 A ' ol Ll l:‘da I's
TADINIR DLAINI3IN side  chain naqniﬂazuTun1uasaﬁau1?quag%uﬂwntuu1n9
4 o M (< '
WL ay Aaaa1eaas L inantwiday  teun Gly-Leu, Leu-Phe, Leu-Lys uaz
. 4. ‘ )
Arg-Leu Lﬁuﬁu (yamashita WazAmg, 1969)  waNIINBEIWLIY pyrrolidone-
¢ : g @ 4 4 / . e
carboxyliec acid %vtuuaw7U1snauntUaauuanuwawn Glutamic acid nau 90

MIdaN. "Off=taste” lhigdufiu

3 - & <4 i {da " .
THLUTEY  LnaRLuasIIN LU InANIN TREE L INWID glutanic acid,
5 s 4 2 g 3 ¥ & 30 s ¢ «
aspartic acid acidic amino acid acidic and neutral-amino acid w7a
. . . . ¢ ' ;
acidic-and aromatic-amino acid tﬁuadﬂUTzﬂaugnﬂﬂﬂﬁaﬂﬂ1ﬁ Hydrogen ion
. - -« g ) - 4‘ v . - 3 2 - ) 14 v
aanuanasnlgnignt auaanUtaaqutﬂanaqqu7u1dtU1aauuau CREEREFER TSN RN T

3 v ] v
a7 laun Gly-L-Glu, Gly-L-Asp, L-Ser-L-Asp tﬁunu
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TALAN  LAATUAINBBANIAYINAE  nTRaETTUI AT AL bu LU nan T
3 o as - . .
Tdt9ua=ﬁ¥1qwunsnuﬁwﬁﬂisnauuwqﬁua L taurine monohydrochloride uas
w ' id_w '] n
ornithyl monohydrochloride AragvnadL i inaninidian Lo L-ornithyl-2-
. . . . 'Y <4 < <
aminoethane, Sulfonic acid, Hydrochloride I LANLMNAULNAAUN Y

< - 4 w H '] <
Td Umani Lﬁuidnﬁa§n11Unq1uunuaztuaﬁav CERNERENE RPN EE
Glutamic acid  win monosodimu  glutamate TILH I LWNAIINNANNA NN
. Co. X v
MUAMITTIN NUTAWLS NS 4
H., 4 1 <4 b
uanawnuﬂqﬁn1aasﬁ1uu1¢ﬂﬁﬂn1u1ﬁid1aq (No taste) wialniduasun
I’ o <
tfu D-Ala, D-and L=Arg, D-Glu, L-His tiutu uazdwuiun1935ﬁ1un1ﬁid1uﬁq

wuiwd1u1mdizlﬁu glutamie uav¥ glycine  Tasn alanine, protine uas

. ]‘juv - W
serine | uno?nnn1um11u1ua1q¢

4 E Y '
243 tau1ﬂﬂn1ﬁ1un1inauﬁaw51U1§u

(< ' < [l i ' 4
Lau1ﬁun1§1unﬂiaaﬂdawﬂiuiﬂutﬁunqutauTﬂun ETIER Proteolytic

. wod ' .} 4 - X ' v £

enzyme 3IENIMLINTUNITEAATR18WLEE L U IN 1uTutaanU7ﬁu ?qﬁwuw¢nuuv1aLUu

' N ' a o “
4ﬂ3311 munalnmuwﬂan‘rm Ad

L o (R =
2.3.1 The serine proteases niaﬂﬂcnaqtauTﬁunQuu fn  trypsin,
chymotrypsons uaz thrombin
' T 0y “w Vi -
unaqnactﬂu1ﬂunquu aswu?uauaaunaeﬁﬂiﬁugq Lifu 27, A4,
> & < o v ©
i 11uneu¥ua ?d?zﬁna1nn11n1¢1u9&189a¢nu
o 4 ' . 4 4
taulﬁu?unqu serine proteases nquuﬂtﬁu endopeptidases

“© e

< 4 ¢« Y < %
n Optimum pH nBQLau1ﬁunquua§1uﬁ1q 6.7-9 93w alkali protease

o 1] 4 1 - (
2.3.2 The sulfhydryl protease tﬁunqutau1ﬂﬁnaaﬂaa1ﬂwuﬂ31U01na

T TAR Tﬂﬂﬂng Sulfhydryl thiol (-SH) 1w active site 930NN 1 mé
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uz J o 0 e 0 U
uasnnauaq1aTﬂsa11U1znaunaﬂu11nnwuﬁniﬂﬂnuu§ sulfhydryl ‘la Liw laaaw
o
- * LI I oo
navianenun, alkylating agent, oxidizing agent lﬁuﬂu
' { o+ X R~ a4 d <
uMaQﬂaqtau1ﬁunquu dauuﬂn1§aﬂnwﬁiu§q uasiﬁuniaUQQﬁua

\#1w Papain 37n879Hrarna  War bromelain nFulzia

o {d w {
2.3.3 Metal-containin proteases ‘tilutdillnanaaadanawnaziililing

2+

TuTdTin Taeluuiion Catalytic site 3zUTznaviis metal ion tfu Zn°",Mn
protease 1unéuﬁﬁ?u1udkﬁu exopeptidases uazgnﬁuquﬂﬂ Metal-Chelating
agent \fW EDTA

ﬁiaé1¢naclau1ﬁﬁ1unéua1auﬁ carboxypeptidases A,

carboxypeptidases B Uaz glyecyl-glyeine dipeptidase

. IHI v {  w
27864 The acid proteases nquuazaaﬂﬁaﬂawuﬁzLuu1na1ﬁ51un113

da « N b, <4 w )
il pH lﬂuﬂTﬂ WaruiLam active site 3zl carboxyl group ®IaAIv¥DAY

{-Hq ) L ﬁu
tau1ﬁun§uu A pepsin WAL rennin ! uUuAR

ad { qdda )
Protease 31n3aunia  tawldy protease a1n§§un13nuau1d1uqnﬁwnn11u

A1 THAZH I M UL RS RTauR Thun Neutral uaz Alkaline protease H9iia
N19N1TRAY AB. Neutrase uar Alcalase " wAnTaBuitEn NOVO Industri
A/S copenhegen Denmark

Alcalase " wam3n Bacillus lichemiformis TAHITWINTLAINITLHAT
Lﬂutaaﬂﬁu ] optimum pH qmngﬁﬁ 7.5-9.5 uasoptimum temperature 55-65 °C

Neutrase * WARYIN Bacillus subtilis  TABITNITHINTMAINITLHAT
i optimum pH ﬁ 5.5-7.5 war optimum temperature ﬁ 45-55 °C Lﬂu
Endoproteolytic Enzyme #ﬁﬂnﬁwﬁéaﬂﬂaﬂaﬁuﬁstﬂﬂ1nﬁ1u1utaqanaq101ﬁu A28

' v oW ' ! : - < o a o 4
nﬂiaaaaa1a1u1ﬂn1ﬂﬂsﬂTuuaztﬂﬂ1nﬂﬂwﬂduq ?qastﬁun11ﬁnau1ﬁnunaﬁnmn
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Sanguandeekul uazAmr (1992) nﬂaaqu5n1U1ﬁu131911atanﬂnnﬁﬂuQUaﬂ
] ' [ & ] ' ' W

N1 Taan1Taaadanad8Lawldy Neutrase NdNIIL6 199 WwuIIn1971 Neutrase

o9
d “5 o v o
0.1-1.5 % 1l pH 6.5 awwnii 55 °C tueaan 10wl A B TUTR LI Ta T A
L |
< . uﬁ " o« «ﬁ 4 v w
Lanna o uin udﬂiﬂiquﬂqnau1ﬂ Taawas L UnTUTawldTasiat AnuuuL auaw

o a o ¢ < ' '.v«' ady o - v
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G <
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uaz iUl Inadnaiug R mduuﬁ?unﬂi?ﬁn5u1dn5 n11uaa1ﬂ1ﬁu1ﬂTﬂ11atdn?uqﬂ

A
Al
<« ' v ' L '

AB NITHAAARIEAIANTA N1THARAR1AAIBAY Uarng

AN TTIN 6 3/ 9
' v & . g ' w lHﬁds v
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< ’ w -« ' . .
nnzﬁ1uquuazﬂ7uﬂ1qnizu1un17uan15413 ( B.Riber Petersen, 1981) Quaglia
’ » e T, d a < < <
Wae Massacci (1982) 1ﬂuusuﬁ1n1ﬁtau1ﬂu1ﬂ19tad?unw1uaa1ﬂ1ﬂu151911atﬁana
o Ye ' 4 \N«nlddl v < - '
lﬁluaﬂww1ugua Luavawnlauaanmnnugmﬂ1n1¢1nﬂuwnw1gq ﬂ?ﬂtuqnniaazu1u1u
. 1 4‘ Q‘ LV
gnnwawa 1unmzaaada1aﬂ11ﬁa1nﬁmu1l1aqnau1ﬁu;znﬁinnniau
- ‘4 ' ' -
TU1nuLﬁuﬁw1ﬂ1znau5un?anﬁnuﬂ97utaqa1wm ATATIA T 9AauT 1 9T uTaul e
' -~ o o ' < I's . 2
NAUAIENTABENTUAISY — Suiiudaatiure Luling Ca e Twi L ng na s Ty iy
» 4 ' - ¥ < w N v oo
N9 ImnagL el TlTU TR La g Tun178a8da 70 TUTRLLY LinawInLanldusz i a lune
w I's . LY v & I's 5 ¢ % . ]
wuge L iilna LN CIS TSI R TR LHL di, tri -peptide Tamazinanag
4 ' - -« 0w 4‘4
uan1ﬁaau1ﬂ1ﬂau1un§ -NH, Wag -COOH ERNRCEER L IGRY: Uaziuaunig
' ) [ () o o . & < -Hﬁ..‘vq'
Hagdananalil N3zlanTaacl TuAA T ?qLuu1nanaqn1ﬂasu1utuawut WAITWNAUILAY
ﬁ « o | @ 's da 1w v < <
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1. Opening of the peptide bond:

Enzyme

-CHR’-CO-NH-CHR’’- + H_O

2

-CHR’-COOH + NHE—CHR”
2. Proton exchange:

-CHR’-COOH + NHE-CHR” -CHR’-C00™ + NHS-CHR”
3. Titration of amino group:

NH,-CHR’’ + OH ======= NH,-CHR’’ + H,0

7.1 450 °C)

PK, = 7, 3CT il
(B. Riber Petersen, 1981)
] (-3 ] $ 7 (3. g‘l 4 )
aavlInan  naTgasdatanatawlidunnTuusatseludanadonizaandanats
a o4 Y- ¢ -+ b
5u1ﬁtﬂunTQazuTuﬁﬁsznﬂugim1ﬁnqnua awaiﬁtﬁauntaqaLuu1naﬂwaﬁu q LN
. ' { o 3 ° ' ®
%unﬂiaanaawﬂTUTﬁutﬁutdu1nﬁﬁwsﬁu q U aznw1ﬁn1aa331uﬂunqu Hydrophobic
X . a4 @ o a - 34 X
amino acid 1u1utaqann¢1ﬂ1ﬁu?qu1ﬁnu LnanaJuanAuINaw Taste buds UUANW
o - et @ A g . LY. | 4 '
?qﬁTnnwﬁﬁuwﬂnunTQasﬁTunqunqna1115uﬂnnu NIRRT ETa T A LANN 1IR3 INN 1 TEAE
v {4 i B P A
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v l‘qx l g AIJ ] qﬂ <
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< 8 l&"‘ ﬁ \( &
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' <4 vod
ALRalE + ATLUAYLUBHIATE Y
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55 2.56 + 0.07
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60 2.31 + 0.19
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50 2.80° +.0.13
55 2.39° + 0.30
60 2.08° + 0.36
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4.2.3 12a7lun178a8FAE
< o 8 a <
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' { < <
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<
(1)

[ < ) N
ATLRAE + ATLUBYLUHIRTEIN

15 2.80° + 0.04
ab

30 2.85  +.0.04

45 2.88° + 0.01

60 2.83%" 40.09

75 2.88° + 0.04
b

90 2.81° + 0.05

w dadw L w 3 < ) ' @ ' o o w
a, b mLannuaﬂmn'mun'Nmn'mun’m\a|.aa'mmmnﬂwmmnwuund'\mu (p € 0.05)
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a, b H?lﬁﬂﬂﬂﬂﬂﬂ?ﬂWﬂUﬂWQﬂNQWﬂuﬂﬁuﬂulﬁﬂQﬂuuﬁﬂﬂﬂiﬂuﬂﬂﬂduuﬂﬁﬂﬁm(p < 0.05)
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< 4 < N a o dda a %
17790 4.9 adAUTENAUNIILAN UATUTHON AN BAYHARDMYNINITLAN Maltodextrin
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(WIMINABUHILN)

w ddu ° & ' @ <4 o 1 w ' < as o
a, b ﬂ?LﬂﬁﬂuﬂﬂHTﬂWﬂUﬂﬁQHNQWHuﬂﬁuﬂulﬂﬂ?ﬂuuﬁﬂﬁWdﬂuﬂﬂﬂduuﬂﬂﬁﬂm(p € 0.05)

w ! < w & < < da « 4 v
EREERET! NﬁﬁﬂmwTU1nuiﬁTﬂ1Iaxdnnunﬂﬁtnu Maltodextrin wuuwsuuny

o ' < a o d¥iw o ¥ o da < . %
AIBANN 2 HARNNTRIANNSLUBYAR (TSS 7 4) NuUR1TL6H8 Maltodextrin UUURNUKN
¥

- {w < < ' “4 “~ L 4 < [
qwnn111L91wzwnagan1@anH Wi UTuwmnqwugu tnaaTdgan st ain
< v < {__ N 1<l Ve ' < o o [N

dgumLnn uavﬂ1uwmn111uIZLﬂiﬂYﬂnn31uuﬁnqunuan1quunﬂWﬂm walsuan AN
<4 ' - ' [ o a o {da -

(mg N/ml) HATVMLANESNUARIINBER R (p € 0.05) TAHWARANMTNINITLAN
@ & <4 _ & L ' & g Aabag <
Maltodextrin TuTdsautdTaTiatdan wiliuam AN HANNPIHARDUININ T LR

L a w Y v v Y o )
Maltodextrin 1uwaﬂﬂmwuwnuqﬂLuauﬁu (TSS 7 %) wuusSumy



38

o e @ w ¢ ‘« - d a v
4.5 nranadaunivdssdnduednaduaanund 1T TIuaSnanTanuanla

a o { " ) 4 ol < Y]
NﬂﬂﬂmﬂﬁﬂﬁﬂzﬁuﬁQﬂﬁu1ﬂuaﬂ19 4 punAawarnnTlTaTdTaT Tatanuuuw Suny

a v Y o v ¥ o ) o o W P
waanmnuﬂﬂuqqtuavau (TSS 7 %)  WUUHSUNN wanaunTUTarTdTasIatantaugnT

. ) a o Y v 9 X w <
aza1  Maltodextrin wuuwvuwny uazuaanmwuﬂauqqtuaqﬁu (TSS 7 %) LaudT

azad Maltodextrin  WuuwIuiAY
o w Q o i A EY)
4.5.1 WARaN1TNAAAUNINUTEAIMANNE 1aSWARANNEITUTIUASNARTRLULN SUWY
§

- YV - @ o 4 '
wnn11nndauanU13ﬂ?nRuuﬁaﬂu3 URAZNAW ﬁaqwaﬁnmwﬁ11ﬂzquﬁ¢

: v oo o <
n5u1ﬁuuuweun¢nq 4 WUy UFAYRNAITINN 4,10

4 ¢ 1 o A WY i
ATI8N 4.10 wanWTnﬂdaunﬂqﬂvzdwnﬁuudﬁﬂuﬁ uaznaunaquanﬂmmﬁWiUEaunqnauiﬂ

uUUNQUﬁQQWﬂﬁﬂﬂﬁWQ 4 uuu

o <
AnNte ArUBNITNAgayLaan
- . 4 - . 4 - 1 d - 1 4
AIBEINN 1 289N 2 A2a8749n 3 AIa8I9N 4
a 7.917° 5.917" 3.167° 2.583°
NAK 7.500" 68.250" 3.417° 2.917°

w dde + @ ! . B v ' o ' < o -
iy by € ﬁdxannuanu1nﬂnu91@nu11nun1uautan1nuuﬁnﬂ1qnuau1quuﬂﬁ19m(pgo.05)

N Q o ¢ « @

AIBEINN 1 WanaunTUTawTdTa s Tat anuuuwSuny

| «ul'fvsuxv EY)

AIAEIIN 2 wannmwuwauqutuaqau (TSS 7 #)  UWUUHILKY

w 1« - o { < =l i [V - 5
AIAHINN 3 WARAUNTUTARTETATIALANLULNSUWIHBAITLANAITa%a 8 Maltodextrin
. | a w Y v ¥ o " ' PN
AIAAINN 4 uaanmnuwﬂuqqtuaqau (TSS 7 %) UWUUWSUWY  WIBNITLRUAVTAZA

Maltodextrin



39

< {w aa ' Q o { Al X v <
FMNITILATICHIDNANIIADA Wi wanaunTUTauTdTas i at anuuuwyug
9

J v ‘A. ' ’ o w
ﬂzuuunﬂﬁnﬂdauLQﬂﬂﬂﬁQﬁﬂuawua HASNAL UWALUANATINAENSHBARIAY (p ¢ 0.05)
] sy

- & an < »
4.5.2 uanwvnﬂﬂaunﬂquizﬁwnﬁuwaﬁaqwannmwdw1ﬂzquaenau1ﬂ(azawauﬂ)
uan11naﬂaun1«ﬂ7:ﬁwn5uﬁﬂ5wuﬁ Naw TAWIM TADY THERTABTIN
- a o & |<.' vg '
HAZNITEANTUTAA TN AANWAANUNFVTUTIUAINARTRU UL SUIIIN 4wyl Taauuy
S

= B < 34 . QU!“‘\_\

n1Tnagausant du 2 AT AR ATYN 1 mavinadauwanaanTUTanltdTaTiatdnuay
A..,(‘.'uuxv il B/ /s a . - 4
WARAANUBIANNNLUASAR (TSS 7 %) Clueu  Maltodextrin) udavassndagn 4.11
L]

o 4 . a o éda < S ] o g

UACATIN 2 NINVINARAUNARNMANUNITLIAN  Maltodextrin TuldTauldiadlatdnuay

Y v ow ¥ o o 4 :
‘lumemqunamu (TSS 7 %) udavada1g19n 4.12



40

<4 W ] -
AITI9N 4.11 wanwinaﬂaunwaﬂﬁzﬂﬂnduwﬁﬂwua naw  Fa8UI 7N TAYIRTAET N

w o w ' - o '
ua5HWTHﬂNTUﬂﬂquﬂﬂﬂmﬂﬁqiﬂzﬂunQHRMTH 2 @884

o~ <
ansisnaday ACILRUNITNARAULAAH
.- ' < - ' 4
AlaE19n 1 CRELRELI
a 5.75" 5.83"
nau 56t 6.08"°
TANI U 5.00" 6.00"
TAaU 4.58" 4.25"
THEIATAETIN 5.58" anr”
n198auTy 5.08" 5.98"

- dao ¢ w ) - ‘l - (] ' - ' “d o -
a ﬂ?LRBﬂNﬂﬂHTﬂWﬂUlWﬂﬂuﬂuﬁﬂﬂuﬂﬂuﬂulﬂﬂ1nu1”uﬂﬂﬂWQHHHHWQNNHﬁWﬁm (DS0.0S)

v

P ' | a o §_ < ) o) s a
AA899N 1 WAaRNAUNTUTARTITATIA LANUUUNSUWIBINIAL A8

v

o 14 O « v v R4 P . o
AIRHINN 2 WﬁﬁﬂmﬂuWQNQQLﬂﬂﬁﬁu (TSS 7 %) UUUNNUWIUINIREAELD

< {fw oo ' po g’ o ' <l '
?1ﬂﬂﬂ11lﬂ1ﬂswﬂﬂ§ﬂﬂ1ﬂﬂ0ﬂ WU WaRaang 2 Q28819 THHAIINULANAY
w 1 <4 o - :Jl w -3 «' | .
nuanIeniadIfy  (p ¢ 0.05) NYAIMA  NAw  TAMIIM  TAIN TATATABTINUAY

” o . i -
NITHAHTUTAHTIN IQHnﬂzuuunwsaﬂu1u79aiuuagﬂuﬁxHUUWunaﬂq



41

4 i s < A
A1TI9N 4,12 wanﬁinﬂﬁaun1¢U1zd1nduwﬁﬂwuﬁ naw  Jd8W2 89 TR TAETIN

o a o f " o« o
u33HQTHﬂNTUﬂﬂﬂ”ﬁﬁﬂmﬂﬁ17ﬂ20UHqﬂﬂu7ﬁ 2 AIa8Y

. 4
ankpenagay AZIRUNYITNAFAULRAN
i ' M| o ' |
Araan9n 1 A8 2
i 547" 5.17°
nau o CEP 5.42°
TAVI U 5.33" 5.00"
a1 4.58" 4.42°
TAYRTAETIN 5.33" 5.25°
n178a0 71 5.08"° 5.25°

o ddw ol |S all ST /3 ' Yy Sy, " e ¥
. a H?lﬂﬂﬂ“ﬂﬂ“?ﬂqﬂulﬂuauﬂuqqnun?MﬂNLﬂﬂ?ﬂu“”uﬂﬂﬂWQHHQHWQNHHdWHm (Di0.0S)

o @ Bd a o € .9« 1\ 8 Py a .
A28E9N 1 AR TUTERTITA T a L AN UUR SUWIEIMN I TLARATITALaH Maltodextrin

WAL A 81
o 1 o q.,(%yy&'m Y] ' -
AR89 2 NARAMAWTANNNLUBYAL ( TSS 7 %)  WLUUNIUWY 6 IUNITLANANTAYAE

v

Maltodextrin  wauvazanaua

N { v o< ' dyy ol £ w ' 1<d '
QqﬂﬂWTQLﬁTWSWﬂﬂHaﬂWQﬁnH WU WAaRAWTNYG 2 ANaHITHNAIINUANADY
o ' o w - :..) v < 5
NUABINHUBAIRN (P ¢ 0.05) NYAIMA  Naw  TAWIIM  THIN  TAEIRTABTINUAY

o 4 " ' .
N1TEANTUTABTIN Taﬂnnxuuun1ﬁaau1u79&11ua§1u1zauﬂwuﬂa1q




=
— |
=i
(3]

- [ |
MI1TUNENITNAanY

Y 4d 4 < w o
5.1 2LATIERASAUTENAUNISLANTANIANAL
o
‘fvvd‘vd.‘«. I TN 4 < i
waRunIn T L duianaulunrTwanTuTavldTaTlat &n Lwatﬂuﬁw1ﬂjquuqnau
5 ]
¥ -4 v v w {\ & o o . e
THDINTUY LUuuawaaﬂ1aaﬂnaﬂaﬂwn11uuﬂ11ﬂquugnuﬁun«wuqnaﬂaw IINUTHN o
A “ 8
< 4 & ¢ . oA & o ¥ ow %
(RERTWTLAUA - TdTanT 39068 - Nl Tu anastaenazaneu1la (Total Soluble Solid)
' e < ' & a ¥ o o '
aglgeuan 1 % LHANIMNITILATIEWASAUTENAUN IS LANLUAYAR (R1TI9N 4.1) WUQ
“
Y v v ey Y4 o ¢ fom <
uﬂﬁuqqtﬁunuuuU1u1mTUTﬂu, AITUldLaTauazTaNw il 0.39, 0.49 uaz 0.04 %
o < o7 be g < ¢ d\Ul - - a U o4 o«
(TAEUTHIRT)  AINATGL  BI3INNATASNTTILATISWIE LRI A2 1ﬂqﬂunfumuuﬂiu1m
. s BNE V = : u:m. ‘fwu Qlk‘.vq v v g o
TUTARABUT 1A ANRBINNINITTCANHRIANN S L THAVTHRUAI N L AN AR N IniFun
5
“ % ppw d‘v\uq D R -7 o 14 2 Y
gaduadaraau ladgsuan 7 % LA A TN M TUTARL THARTIAY IANALLWH T L1aY
9
~ 4 gwd.u.u ' ' < \(‘q‘id.,u‘a
IMTUTAY L@ TRSRundIAgd MTUN I ToaEAA Bt dRnTRasa TUL AL LN SN AN
“ .y«' | - < ITTIX q'fuy«'.«q e d
VUBE T TN anT | LUANINITILATIEVMASALTENAUNISL AN QNN ST Maa S 19Nas
L ]
‘:v < . <« ,q‘\'g < j
a8u1 10 T % (AT 4.1)  32WUN USHONTUTABLWHARIINLAN 0.39 4 111
- ) n' .,4' - “d < ‘U Ug‘o‘. £
2.50 4 Taaudduag ?qaﬂluizﬁunuwasﬁwu11nwaa1ﬂ1nu1ﬂlatanlﬂ AdUEIdLaanTy
-

Y v v Jdadia e d By ﬁ ol @ < o a
H'WluqQﬂilﬂ"“"f“ﬂa*ﬂlﬁ\‘nazaqﬂu'}\‘lﬂ Ny /1 U'WHEHUL'ﬂlﬂuﬁﬂ\’ﬂ'f'dﬂ')uﬂrl'fuaﬂ

) ' Y v e i
5.2 RnuwnﬂuznLMMWzﬂu1unWTBEHﬁaﬂuuﬁaunqﬂvnLauThu
. a4 gy dd o a A Yy v ¥ '
lunaTiaant awlgun3zTeTun 1T0aa TUTARTITATIALAN 31N IRNNIRBIEWY D2
]
4 v da Y] & ' 4 o PS Gy
Lartduntan1gaInan o Tun19aaadaa 7501 2 #um Meun Alcalase ' WA
R : < o N . ' P 's
Neutrase QquqmﬂNUﬂuaxﬁanxntnuﬂzﬂuﬂunqﬁnﬁqwunﬁunu Tantawldu
R ﬁ (d « w ; J . . .
Alcalase Ll awlvunwanlasan  Bacillus lichenifornis AWITONII

) < « & . [ ¢ a w
180 N pH 7.5-9.5 qquu 55-65 C dmtawldl Neutrase —  WaR1a370



43

L e . o vad < °
Bacillus subtilis gaungnna9lann  pH 5.5-7.5 qmmqu 45-55 C
: oo “ 3 d. o~ w
(NOVO, 1987) detawtduny 2 dua Lﬁu Endopeptidase fnnINITRAWRGEIANEIA
< I's a - ‘< i P ' <
JwattiMnauuy  Random twnaunw WmW Specific activity TunnvsaadaraTuian
' - 4 W fl ' ‘f«t‘; " o
uanasnwly LAZLUAYIIN NOVO (1987) 1a91847129 nwiaaﬂdaﬂauwuﬂﬂawguﬂwuq

< w &Y o o < <
F9un  pH T:5 aagLauldunydasruandanan 0.5 % Tasdduamg  tidui2an 30

§ - «\\v ' v " { R v a4
N wulrTdTawtdTariatannlaannnaTeandaneanaLawlen Alcalase HUIZUAD
{ 4 ' . ' < L 4w
tatiduanigsaaadans  (Degree of Hydrolysis, DH) gqnawTU1ﬂulﬂTailaLﬂnn1ﬂ

' v 'S R L P w v a
IMNN1THaARAAAELARTEN  Neutrase uRLHanInIInagaunavilszdnduidazunan
d‘u‘ ! ;‘]‘ Y % v R < . . " [l B
g avarsstwitarntawidy Alealase 2131 Specific ‘lun1gaasdananinag
- d.uq' L & . nv ‘.’3 D
ATunTunangdlua R0 Tryptophan, Tyrosine, Valine Liu#an R AT TS AT

8 o a " w ! 2 N R < _
N1InARadATye Idtaanidianlean Neutrase dmTudanTdianidiagtatdn

Y (d 0
5.2.1 dauamantdunialunigaandans
< < - £ “ 8

NITRNKIDSAVIL MM EFUTRAVTWAR D22z usnad  U9naad19aas
LI ¢ R - < v < . A
Lau'ldn  Neutrase (0.5 unit/g) nagdulungzyaniauan Taaninasuilidanan
“"ﬁ - “ A« <
tawldutdy 0, 0.5, 1.0, 1.5 uaz 2.0 % Ta8dau16T 3nwasayn1iiadinosazy

: & T4 <« z ' S | e 4
29t UuA MUANTUN TR IAIMT WV TN THABHA A TUTA AL DT THuRE

TIIRTATLIN
< { e ] < Yy ¥ < aal
ATILATIEHAIINNUTUS M AIAIAYNATD  (RITI40 4.2) udasTwiuid diuaatanldy
d, v ' ' < < - o PR £ 4 4
nilduwarannigaagataaadidian A dowwasy IwInIa LN (AN) WA dIIRLda LWl
E
v v ‘a’ }.J, 4 v W \!4«' ¥ . v 4 &
AL aNIREAY L ARTTNNINEW Luav11nﬂ11utnununaqtﬂulﬁuntwugcnunﬂﬂnTanwﬁntau
“uu' o, @ o o 2 «© - ' < ¥ v a
lﬁunsQUﬂuluLaqana¢1U7munaunuwnnu qqLﬂﬂﬂﬂiﬂaadaﬁuquuﬁnﬁutﬁuwaﬂwﬂ1u1m
< ‘iu)v |4‘§Iﬂ. '( “o u‘(‘"‘ - d4d||
AN HHINAUATH unLuaquU1u1mLau1nuu1naun¢1:aunetwaqwanuﬂ1u1m1ﬂ1ﬂunua§ A1
< ‘g - J - 4\[143‘ 0 oF 4
Ugu AN asagluizﬂun«n FIMUANITNAAAY AUTNIN AN NIANTEAUAIINL AHAUA T
v ) < - ' «4 '
2193 TMNATHATIRTUNOHHN 1NN ANI98799E LNALRAYIIN TR TEAZ LA U1 THAERAN

< ' ' < - ° 4 ' < <
45  wINn  UANIY NOVO 91847171 nqmnﬂu 55 C tuat2awetdiawine 30 wan

—— « ¥_ oY “ 4 4
activity aagnizurwn 1 Tuanlaa‘lasanldn Neutrase  3zanad 40 % UATLiA



44

' d S . & Y]
LlFauLfiauALaanR2895 Duncan’s New Multiple Range Testazimuin17l¥anTas
' R . & By ' Y v v d o | 4
ataLawldy  Neutrase (0.5 wunit/g)Taglau16g ﬁaaaaﬂﬂuﬂﬂuqqnss C 1ilu
’ ) qu/dyvdq 4 .,‘.'fq, e ] ‘vJ
VIR 45 wan wanaannlandguam AN geﬁﬂnS.so ng N/ml aduuaditaanidnaau
. |

v w { <4 P ol (\u '
LENEULARTTN 0.5 % TABUTHIAT LWa9IINIzdINITaUTEREG L awlgNlanInn I

5.2.2 A7 pH uazaauaniunnTaasdans
L ]
[ ' <~ w \1 ]

NIIANEIWANAY pH  managaaadaaTdiauatatanwldn  Taauuy pH
& o & o
vl 5.5, 6.5 War 7.5 qmwnutﬂu 504 55 Uar 60.C

€
o PR < 's (T TR
WRIMNITIAUTHIN AN BARZNITILATILHAD MUY TUTIRIAYAIAINATD
o ) <« Bt S .
(A179N 4.3  ud&AvI1 pH uaxqmwguuuawaU1nwm AN a1 RuadAY(p ¢ 0.05)
4«« ' 3 u\n‘i T 0\ & ' 'fvvd
BUENANTUATINEAINIADVLRTBTNUWARAAIGINATY (P ¢ 0.05)  WIRuNIN pH 6.5
— S
oY P PR ' e ' - .
IR0 AN §¢n1wu19uqqn pH 5.5 Waz 7.5 A1 pH uwanddT=anoniwn 1 7i191uaa 9
o a4 (& dad o wa & - 4 48 a &0 el
LaulnuLw1ﬂzLau1ﬁuLﬂuﬂﬂiﬂiznaunuﬁuuaLﬂuTU1wu pH nadnTanLneTunaIn
4
l v ARy . L . AA < g 2 L
191qﬁ110naﬁlaulnugnnﬂnwuunzjmtﬁa Activity TaCdaam, 2533)avun un’lzly
ol Ba Uq o <, ' ) gy €& U o < d 00 -
1ﬂqﬂuﬁuﬂtau1nuun pH  a296w  nudsyan AN nusnaasnwla uana«amngulunwﬁ
L]

' ' 4 o 4% o “ F o < w
HAHART1HWLIN LNﬂQNMQNLWHﬂM 31N 50-55 C U7 AN 32 LUNTUIUNSTEAURY
9

v
w

< o g‘h 3‘4 “ <4 [ .

qﬂn 55 °C 3mnuudiuam . AN RCAAAY. NYBLUANIINAMVMANNEARAN 1IN IR AL
'Y 9

L e y,{ a 4 < ° { i . <

Activity maviawldu Al nqmuguﬂvsuﬁm 60 C tawldulguactivity Lway 70 %
d o o I:{ N . uu‘.:tciJu < o

naqnamwguss C inuw(Brich uazame, 1981) ayURIYLAANNTEAUAAUAN 55 C

L] - 8

= | a
LﬂuqmﬂguntHuﬂvﬁuquﬂisuﬁunﬁﬁunH

5.2.3  19a7un178a8da8
' < W { o
nﬁiﬁnﬂﬂwanaqL1a11un11&auda1&iﬂ1muauanau1ﬁu Taguditan

15, 30, 45, 60, 75 uaz 90 wIn



45

o a 7 £ ap, L 1@
WRIINNITIAUTHI AN UASNITILATIEHAINUUTUTIRTAIAIAYNATD
LI alg 33 AQ' go‘y J!.‘x«u
wuTHam AN LWH T nuulwiﬂztaaﬂntwuuwnnunwlntau1mnn1ﬂaniﬂwnu1utaqa
I T (a & - a4 o o « = B
payTUTawladnuTnayaw  diunTddaunnaadanalanasyiuam AN IYLWHER 390N
¥
4 < ' < aal i . '
vilFauLnauAILaaaTAAIS  Duncan’s New Multiple Range Test Wul1 nag
) Y u v d R iy i R a4 <
HAHAATHUIAUNNN pH 6.5 Tasdddiuwianitn  Neutrase 0.5 % naamal
L]
' o e a4 2 a d v '
n1iaaadats 50 C  tUwiIan 15-90 wan ww dsuaw AN nl1aluua I uuanang

w ' “ w < w g < «4 e ' < <
ﬂuﬂﬂ'lxiﬁ%ﬂﬁ']ﬂmnﬁ\iﬁﬂﬁ (p__S&07057) ANURINLAANLIATUNITAAAAAEN 15 WIN

4 v w f w | P
Lwa1n1ﬁtdaﬁﬂunﬁiﬂaﬂdaWﬂuaﬂnqaﬂunisU1unﬁ1waw

2 I ‘fyy
5.3 NIINARTUTARTATATIALANIANUIANRNY

o « Ny
FINWATAINTTANG AL WINEFARMTUN TN 1 THARTUTATHTATA
'fsuy [y F@&TY < “ \V 'vu««'ﬂ)'d{a
LNHQWHMWHNQQ nw?uﬁwuﬂinuaaiﬂiﬂu1ﬁiﬂﬁ1aLﬁnlﬂTﬂalﬁQRQQULinnu%cuﬂ1uﬂmnaq
e d4 ‘.’\v ' ) { R .
wagnazanaunta 74 pH 6.5 #HaHRA HAY8LaRldy  Neutrase (0.5 unit/g)
<« w [} ) < ' 4 o
L3099 TuEA T 129 Tulduam 0.5 2 Taadin1aT qmwnu?unﬁinauﬁaﬁnLUuso
¥
] 4. Q¢ < d o v v < ' {
C Lﬁutvaﬂ 15 wan uazinawrTdaawTdTas atdannuaalanananasitaganasailsenan
¥ o < 4« o //a lo. 4 y
LUBYNAR  (ANT19N 4.6) ilTuaTudTan a1 3TuldtaTn uag oty 2,52, 0.88 UAay
- d a ] o A e Nuw od .
0.33%4  Tagudu165 LuanﬂnwtaanxﬂanLnnunuuﬂﬁuqqn!uwwun1zu1unw7uU11Uln
“
. a«a 3 s = ' (Y] 't 54‘11 b
Tan28  Duncen’s New Multiple Range Test wu91 TuaiuadAUTenauL UayALEA Y
vsls J \ntd ' " e w 4«&4«.‘ ?J
ANNINY 2 WUl (ADTINN 4.7 TUHADIHUANRIABNSNTRT 1RGN IIFNANTEAUAI ML T Al
< < o d\vdl Ve
95% (p ¢ 0.05 watsumwAN TuTdrawldTariatanntaunininy 3.50 ng N/nl
< ' v e o ,‘A&\uafv!ldnl 'N-{
Tﬂﬂuﬂ11uunnn1@aaﬂeuuﬂdWHmnﬂqananuuﬁmuqqn1nw1un13u1unn1uﬂ1zﬂ1aﬂ PEPHES
- P ] v e oY "\(. . °
0 AN 3.07 mg N/nl 3nuasyna1audasTuivweaanasldawlaulunasaaggacgasnn
W . < Z' » <4 - 4'¢\v_ D N |
TulanTaasuTuad Tz LwunnawTuTdTawtdTaTlatdannwanlaTaunsaa s THA AT L WA 1Y

& o ud..v« PN «Jd‘«u(
LURAIR AN TR L NANARTANA TN ARDWY



46

“ < = o Y J ' ‘«'
5.4 nwvwanTU1nu1ﬂ\nﬁlaLdnuuuunoLwatﬁudﬁiﬂiquﬁqnauiﬁawn17

a - N Y v ad. w & g B {j ¢ oW
NVIHAATUTABTETATIA LANUULLIY AVEITNIMWILULL BANUASER L URNITNI TN
- ‘f. - w &L v w .vq' X ‘e Y
i TR ARNMNA 1A Y ﬂ?ﬂulﬁuﬂuﬁﬂdﬂﬁilhﬂauiﬁgﬁDuTﬂHTNnﬁﬂﬂﬁTﬂTdﬂ11duﬂ5
- o o 4 e LW a o fd w o . W oo u‘t\l“ “
ANANHIE 18 I AGDWY n11nwamﬂmmn1ﬂn1nwaqnﬁinwuuquqmﬂuum[utﬂnﬂuuuaq WA
A

w 4 ' - <40 . v ¥ V¥ o .v«' v v
AUNFEVTUTIUANNABTANH 1WA VTN AL WU?WNdNWﬂWﬂLﬂN [“HRNHHQQQUMQHQLQH nhav
L]

v w
o Voo A

< < [+ ' 4 ) ' w '\vd ‘vd a
HANWME LNIZAR L UBILEL AL duwslagan ﬂﬂuﬁﬂdﬁﬁﬂ?ﬂu%ulﬂti? nwwa1ul1nqmngu
9
w §' T TR g = X < «© w % £ . 4 w
NANIZAAADIINTR  NTHENARNHNE LURRYTLENLHLEY 396290 T L NUTRATERE NI WS AL
k|
- ' a o {4, 0¥ a a o .
laduin i URAENAUADNHARNNTINTAN Wianignien Maillard reaction nay
Streaker degradation  Twienan4nTcuImN1Twan (Bender, 1978)
4 < 't 4 31‘ w < | '
LHANINITILATISHANAUTENAUL UANARLASU TN AN (97990 4.8) wWUII
< # < {4 - o ‘...._!J\v <
Usurwaudy, Tdiaw, Aa17TuldtaTn, Taiw  waginn AaIWAaBINTINTH A1 3.80
. o4 « (4
51.89,-..12.99, 8.57 WAy 24.76 % RINARY  wazudduan AN tiis 53.81
< 4 I's < B [ d o B S bR o
mg N/ml WaRRaINITILATIBHANALTENAUL UTEULNBUAT LARBAUN AR AT T0E 11015
] < 3 8. "¢
HAAAAETATAE96  Duncan’s  New Multiple Range Test (p € 0.05) wu1AI

' N <4 1 -~ ' 4w “ $ - g -~ 4 » -
ANTTHNAVINUANAINNRA VINBEAIAY BN LI TH AW T TUTAL LD wazdiuam AN

d “ 1 B oy ey Ty _ Qu»flld"lu ' 'Y »,(
TIIZUA I WUANG D STRAE ST R TABWARNUTUINIT TN RNV TED HRATH6 28 L ATy

o { I AU K # ' o { ]
Q5NﬂiuWMH11”?““&”quﬁﬂﬂmﬂqungquﬂqiﬂﬂﬂﬁaqﬂﬂQULQN‘“N KANAIIHAINGD
k|

14n1700A2 Wl o
9

w w w QLI Y P
5.5 N1 TulTNan#uEd T INGIa A AANYILULILAY

« o { ' . v od a ve 1
NaHﬂMWdWTHTGUHdnauiﬁuUUuHGnNaHTHNN uﬂ?ﬂndﬁHWTﬂquﬂﬂiﬁﬂﬂﬁﬁugugd
Q

v

o Yo~ % - w-a o 3 a . da
ANBBINTANINITUTULTIAN ML 1A YW AN Taan1TiaNd19a2a8 Maltodextrin nu
]

« [ 'f\y o e ' 347 8)
Uiuamasuaydyazataua e 16 % (1:5) avTdTIwTdsantdTaTiatdannaun19nuiny

' a w {4, o~ 4 4 . . v o d, 0« s ﬁ v
Wi Naﬂﬂm'ﬂnnqn']‘”J'”“J'z‘”“»“ﬂ”'ﬂ&n']"n'“l"\i FEUANHUEN T LUBAILNIZNBLUBNAY
# v ﬁ v L i < W v oo
ﬂﬂﬂ')"’u wiauaaayg AT L UUN S Ta a8 LW”IRH'WI']ﬂlli]-‘fﬂ?l“ﬂﬂ*”;!‘“”’l“"ﬂﬂua\i

' <4 - - 4 - 5 < '
ﬂﬂﬂuﬁtuavquﬂnﬁ uasanwaagdniacans  Maltodextrin niauasli HWARAAI N



47

Y] < Q o ¢
Lnnna@ﬁun:naunaqwawnmﬂ
§ < ¢ 4 i o a o & v du a "
NINITILATICHANALTENAUL UDIRARTASWARDUMLWSINUN 1T LAY Maltodextrin
< £ v a4 A A < L e < 4
(A7 4.9)  szvwwlaudduanaasangiuldcaTe qugquwnnutUu 41.98 % niu
4 < " 4 a i @ w {4 { d S
teavIndiuam Maltodextrin nianasTUluwannan  wazadalTenauang NUAIANAY
™ A - 4 . S g I's <
AINARTIHMWNNINVTHAUNUTUTARTTTAT IR AN TRENATAYNITILATISHASAUSEnauL Uy
<4 ' d o a w & v od a . % K5 ' o {
LNAUATLARANUWAAANYLISNLAYN  Maltodextrin ayluwunITeEaadaaana L anldy
d\vun { ' 1 <d ' ' Vo o w v
L LHBTAIIAIAYALTENA LAY TuupauuanfIvag 1 uueaIag (p < 0.05) BRI

< < ' ' o w & d @ o R T % Y] oY <
U9 AN N3ZUANAINAENIBERIAGY  TaenwandunTUTautdTiaTla L AnuuuLngaz IwaIn

#9409
9

5.6 n1Tnadaun19lTe AT AU TIT AN T g

a < Qe 4 n e EY) o oM
awnnWTNaHTUTnuTﬂTQTYaLﬂntﬁuuaﬂnmw511u§quw«ﬂnuiuuuuqu N7 4

“ w 4 - <« Qu(UA‘” Sl N \ = @ o J
WARNWYT 2  ANHME  Ad WARANYUWAINT AN TUTRRIETATIALANTABATS  LATUARDMT
V‘Jﬁ)u «r - 4 ] s W 4‘.
uwen191un11U1uﬂquﬂﬂnﬁudﬂiasaqn Maltodextrin NARNTTNILIY Liann
o < ~ w ' L7 1K, <.I & EELS
nﬂinﬁdaUﬂWqUT:dﬂnﬁuwﬁLUﬁﬂULnﬂuqmanﬂmsﬂﬁqq?uﬂwuﬁ naww  UALTANIA  NUWAR
w(“dll ' 1 ' e e o
AWMU TR N TSUIRNI THAARAIHTA)  WU2D  wanasnanadaun1slTsdandue ddm Ty
Q%,:E’, 4 al\ g Y TH\ 47 » o> 3 ' ) ,“‘,‘l“ <
WARAMYNY 4 LUy Aa uaﬂnmﬂunq%quwuuaz(uuwunwuuanﬁaﬂnnanauTUH DIHNITLAN
% t wr v tg‘ 4 .vn P e
Maltodextrin = TUAIMTEAUAINL TN DAY WAL Naw (A1T99N 4.10)  THAANAIING

' “dw o @« < w ) - Y ¥ <
i’Jﬂ']Q)Il&ﬂl‘?'lﬂﬂjﬂq\ﬁﬂlﬂ n‘n&mn’a’mt#ﬂuu 95 % d']“'ﬂ]”'ﬁﬁﬂm?m\i 4 01l TAEWAR

w v da ' w o L YA R . o

ﬂmnuwdnunﬂinaﬂﬁaﬁaﬂuﬂtauInu?dluLﬂMNWTasnwa Maltodextrin HACUUUTY

w w < 4 “a o fo ' o o o I\ﬁl

HUH11NLﬂunauRuaznaudqqﬂ LRANIIMMVAANANASNA 1 VTN Taasl Tudd T 19lR
b

' Y] 3 ’[ [ o o 4 4 < s o Ve < 4 o '
IIMNMNVTHAAAR VAL AW TAUU NN IWAROMALULA 3907171 ﬁuasnaunLﬂunuﬁ
4 . a o { w !f‘vol« e d ’f\v -
LHARIWAADAMLYSHIaZa 180 THdlT e ama s asnazatniula 10 %  d&7u
. a ol a2 M S T ') <
WARAMILWNNY 4 LUy uazn1n1inﬂﬂaunﬂqﬁizawnduuﬁluﬂwua naw  TANIIN Tdau
“_ @ a o 4 N < s w ' & o dn
TAEIHTABTH URENITHANTURANHAADNY  TRENINITILATICHLUNARTEWIVIWARDMTIO

< a o dd v w < ' - a4 el
Lﬂullﬂgwﬂﬂﬂﬂwmlﬂ‘fun']'ﬂ."ﬂﬂjz\l (177990 4,11 waz 4.12)  wuaang 2 naa daw



48

' ' deo o w < @ - w PR £ e
ATTNUANASAHTINBAH 1A nixQUR11uL§auu 95 4 NUNARAMNNTHRIMNTZUIUNT
' E < o ] o o o W ' a o { o
nandanalag iﬂau159u91ﬂutnuuazizaunﬂinauﬁuIuﬂﬂuﬂwqqnaqwaﬂnmwagluizau

B < o . < a o ¢ - )
UNAINTAANIINEATAINITNAFAUNITHANTUIRTAY 1A DD INARANT TEAUAI UL ANDASTA T
v ' «w W ) ) ' v & < o
ATUATNY TNnYRALAuANRERANHNAFAAURIRTIHY  UARASTIHLWID ﬁunaiun11u1u0141u

94

v P a o ¢ < d e w P . 4 o
AMMTATIRTAINAANNN  LWTISHTRAN TAWIALHAULANWaE FIAITAIMVTANE L WAL T
wa U - a o L vad 4 4 p ) { ' '
U10ﬂmﬁuumn1u1ﬂﬁwnnauunmnmw1nmnu swatwun 1T T s Tadulunyd1TuTsun

§ ]

v oo ) < £ ' < « {w v
THAVAANNINAIY  WaNL WAL URAVTUTILASNARAIHIT  LWTIZAINUAIIVTADIIARAR

]

\ Gy v A o ' < % e . U oo i @ < ' v & o
3ENa 1AV HARNMNTUTARTETATIA L ANUULULASHANA MRS AT LAZNAL Aaun9L iU

HANTUDASHUTINA
94



<
unn 6
d7Uuan1Inaany
1

< ' o » v o " 4 v v oa
1.nwazntwuwsﬁu%un17aaaﬁaWﬂTﬂ1nu1uuﬂa1nqqwuqqaﬁnw cwalulawan
o dd v o« a_ < a4 Yoy w ' ) Gl
ﬂmﬂnIHU1N1m33NWH1NTHTL?uuﬂﬂﬂqﬂ An uwnuqq pl 6.5 w#asdataa8Lawldn
<~ w ) < <
Neutrase (0.5 unit/g) (4383799u8AT189 1 = 9 Tasliutat) Udniwo.5 %
_ < < a ° ﬁ I, Ny, S d, vad o -
Tandduag namugu 50 Cotdut2an 15 win TuianldvasiatannlanliuuasTu
L}
1%7@1L?u§0qﬂ 3.50 mg N/ml
< d e v _w - 'O { - e
2. Tdgawldteslardnnuan’ta Tuwani1i2eagievasatldsnauniyianiaanali
-1 %’ ] Ry 2 Y] [ R
A9 AINEW 94.51% Tugaw  2.52% lauw 0.33% 107 1.774 uazar9iuldiagn
0.88%
4 4”“\'3“"‘”* ' a
3! TdgawtdTaslatanntatdaw 1 TUn I L URNARNANBVSTABN TN UKL UL L EAN
I:J 0' g ldug <
unqLwa1§Lﬁua11ﬂ§quﬂunﬁuﬁﬁﬁaQRUTSnaunﬂeLﬂunqu n%ﬂugu 3.80% TuUT6A1 51.89%
@ ' (s o ¢
Maili 6.57% LN 24.76% WazATTULIATR 12.99% unwamnmwganawu?quu
< _ | VRl o v oW ' g ” e
4. NVTNARAAYLANAITAZATEUBATALANDH WL ANDW 209 NaAWAITINILNY LwaldTy
w Aol € f q....(yl}\v ,'\yy 4 g
UT9ANHAENIIN BN TN D SHARTNY  WUIINARTANUISN AR TR AT 18 JuA L e TR 998
] 9
< & dub‘ g ] - iy A v ~
nasuadAlIznaunIdtAlAgr AR 5.23% Til9a1 36.98% Tuuw 3.71%4 101 16.61%
7
nazariTuldiagn  41.98%
o e a o  w f - I (O, UJ_A
5. n1nadaunasddsdmndnyayannnnung wud wanauntdiasiatdanuwenla
' < & ( a y Ve .. ¥ «“ v & ani b
HAMNITLANAITAZAENAATALANTATHIL TATUALUUUASHATUA T UAZNAUNY AIBUARIAN
4 9 L]
N N v 4 « _L’-(’« < < w o
lﬂiﬂﬁlatﬁnquntﬂuﬁﬂiavawuuaaiﬁtnnnn1uﬂzn3uaznauqﬂaauaq
G . i Tai & 4 it ' a o ¢
6. nrTnAdaUNINUTEAIMANNANARNANLNAAYAYEUY  wWu21  warhunldTagla
& g ¥ v w oA i ' Ve v  w X
LANUAZHARDUMEIANNINTHR RN TERBAAVETA TURSUULA WA NABNY TAWI M TADN UAS
1} , )

FTHEVRTICTHLANATIN I



v <
LANHITAINANY

o { A | -
NAAWNY wIvTnNy. 2535. ﬂi:ﬂ?uﬂ11UU12ﬂﬂﬁ“11. niﬁtnwuuﬂuﬂi : A8 9
<4 @ < v v
AARIMNTINLNHAT  ANCINATRIRENITLNHAT ﬂnﬂuutnﬂTuTaﬂwiz?autnaﬁLﬂﬂﬁm
§
- )
NMUITRIANTEUN. 797 WU,
< a . « 7. Y i w W “ a (& o | a o
1unu FARAATWY. 2535, HWTHHQHWNu?WﬂWWQQ. 1ﬂﬂ1uwuﬁ13ﬂuﬂimmﬂun1umﬂﬂ

N ] N w {
ﬂﬂﬂ?ﬁﬂtnﬂTuTﬁnR?ﬂﬁN ﬂmzqaﬂWMnTTuLnﬁﬁi AN INHEIRALNHATAITRT.

2 - <4
19900 A9LITqdE. 2534, vand1 79z naun1THauE 1L ANA M T. NTILNWHAIUAT ¢
5
< < o <
ﬂﬁﬂnﬁﬂgnﬁﬂwniiutnumi ANE LNATUIAAN 1T LNHAT AnaUinAIRIaawIEIal

v V «
Lﬂaﬁlﬁﬂﬁmﬂﬂﬁ1ﬁﬁﬂﬂixuﬂ.

Py
o €
e

= o

wieLady. 2536,  aanasialatan : ﬁwsﬂzqudqnﬁuiﬁawwWiawngﬂé.
aM17 23(2): B3-87.

Association of Official Analytical Chemists (AOAC). 1980. Official
methods of analysis. 13th ed. Washington D.C.: Association of
Official Analytical Chemists.

Briech, G.G., Blakebrough, N., and Parker, K.J. 1981. Enzyme and food
processing. London : Applied Science Publishers.

Choi, S.H., Kobayashi, A.,and yamanishi,T. 1983. Oudour of cooked
small shrimp, Acetes Jjaponicus kishinouye difference between
raw material and fermented product. Agric.Biol. Chem. 47(2):337.

Josephson, D.B. and Lindsay, R.C. 1986. Enzymic generation of volatile

aroma compounds from fresh fish. Am. Chem. Soc. Symp. Series

317: 201.



51

Josephson, D.B., Lindsay, R:Css and Stuiber, D.A. 1983a.
Identification of compounds characterizing the aroma of fresh
whitefish (Coregonus clupeaformis). J. Agric. Food Chem. 31:328.

Josephson, DB 5 Lindsay, R:C:is and Stuiber, D.A. 1983b.
Bisulfite suppression of fish aromas. J. Food Sei. 48:1064.

Josephson, D.B., Lindsay, R Csss and  Stuiber, D.A. 1984a.
Variations in the oeccurences of enzymatically derived volatile
aroma compounds in salt and fresh water fish. J.agric. food Chenm.
32:1344.

Josephson, D.B., Lindsay, R.E s and Stuiber, D.A. 1984b.
Biogenesis of lipid-derived volatile aroma compounds in the
emerald shiner (Notropis atherinoides). ~J. Agric. Food Chen.
3R 1350,

Kimizuka, A., Sakurai, K., Kirimura, J.1963. Presented at the Meetings
of Agricultural Chemical Society of Japan, October

Kubota, K., Shuimaya, H., and Kobayashi, A.1986. Volatile components
of roasted shrimp. Agric. Biol. Chem. 50(11):2867.

Matoba, M., and Hata, T. 1972. Relationship between bitterness
of peptides and their chemical structure. Agr. Biol. Chenm.
36(8): 1423-1431.

Murata, K., Ikehata, H., Miyamoto,J. 1967. J.Food Sci. 32,58.

Nishimura, T., and Kato, H. 1988. Taste of free amino acids and
peptides. Food Rev. Inter. 4 (2) : 175-194.

Nissen, J. A. 1988. Bitterness intensity of protein hydrolysate
chemical and organoliptic characterization. Development in

Food Sci. 17: 63-77.



52

Novo Industri A/S. 1984. Novo enzyme (Alcalase “). Denmark :
Bioindustrail Group of Novo Industri A/S. ( Unpublished
Manuscript).

Novo  Industri A/S. 1984. Novo enzyme (Neutrase ). Denmark :
Bioindustrail Group of Novo Industri A/S. ( Unpublished
Manuscript).

Osajima,K. 1989. Method ofr preparation of tastable matters consisting
primarily of low molecular weight peptides. U.S.Pat. 4,853,281

Pan,B.S.  1989. Recovery of Shrimp Waste for Flavourant. In Advance in
Fisheries Technology and  Biotechnoloty for Increased
Profitability , Michael N. Voigt and J. Richard Botta (ed.).
437-444,

Petersen, B. 1981. The Impact of the Enzymic Hydrolysis Process on
Recovery and Use of Proteins. In : Enzymes and Food Processing,
G.G.Brich, N.Blakebrough and K.J. Parker. 149-175.

Quaglia,G.B. and Massaeci, A. 1982. Proteolysates from Slaughter House
Blood. J.Food Agri. 33:634.

Sanguandeekul, R.,Jantawat, P.,Sukchaaroensakkul,A. 1982.Production of
Protein Hydrolysate as Food Flavor From Tuna Precooking Water.
M.D.thesis. Chulalongkorn University, Bangkok 10330, Thailand.

Wong, D.W.S. 1989. Mechanism and theory in food chemistry. New York:
AVI Publishing.

Yamashita, M., Arai, €., and Fujimaki, M. 1969. Applied proteolytic
enzyme on soybean Part IV. A ninhydrin - negative bitter
peptide in peptic hydrolysate of soybean protein. Agr. Biol.Chen.

33(3): 321-330.




n.1

ATABUIN N

< { e < - ad -~ < a o 4
?ﬁ1LQTﬂzuﬁuuaanLﬁuuaziaun1nnHQQﬂQﬂuuazuaﬂﬂmn

< e d <4
MIAILATIEUNTITLAN

< { «
1. ﬂ?T?Lﬂ175ﬁU7N1mﬂﬂqN§H

AALUAYIINITARY AOAC (1980)

I'e
atnTm
§

£ 7 E 7]
RAaUaANTaUNAY Memmert
k|

<

1

&
AMNARNDY

v} ’ - -~ - ~ - . -~ “d
Midaftaanetrenan 2 HaaanT (Y2 0T T8Tun tusaan L e
a4

URI AN

PN . £ ?‘ (un avd

WIARIAATIL A1 UAIA M TRTRAUN TAR YDA Ta#ATuANANMRANTHAIN
5

o4 a -4 : .vd' N 'Y}

o100 °C wiwiaan . 2 £9Tuy mtvuawdn  Desiccator WRD

\ °9f )
EDRIT

o ' u:‘ll: « J
AUATAHTIIUNTENINUINUNAGN

- 1 T - < o o
U?NWNH?WN?H (%) = NWWHﬂ%QﬂQﬂﬂWHHRWﬂWTﬂU (N4) x 100

v
WINUNAIRATY (NTH)



54

< & a <
2. mTtATIERlTNaTUTAY

fAULAYIINITIAY AOAC (1980)

{
qﬂnim

< { L
qaatﬂiﬂzuTU1§u Buchi 321

A1TLAN
i,

2.

niaffadiaLduiu (conc. H,50,)

o 4 w '™ _ w , < <
AzAsadAUTENaUATE AathdasdadauasTuad L denda s Tudduan
1:8 (CuS0,.5H,0:K,SC,)

, el ‘(wv
Totapwldadantdatanaw 32 %
- Vv v
NTALATALANTN 2 %
nﬁﬂﬁaq?ﬂtﬁuﬁu 0.1 N
. . < < < v v v
Mix Indicator (LUNALTALRLTUTTHATHAANTY  AIINLINAUTAHAY

0.1 TaguwEn  uaaT1d2 1:5)

B » ! - e ' <d
DilaG2a819989I4A7 10 NAaaaT avlunoagaaTuqan
< whMNaMl v o o aa ' < 4 w
sauniaﬁQQTRLnnnu 15 HaaanT wazldacazadgalssuaa 7 ndu
¥ X & -«
TR ATz LUaY 2-3 fu ﬁacnunﬂxLﬂaﬂzuuiq
° L YV o d- <4 E v 2
winatagdasnautadnulATasaagTu A Tdi2andszuan 1 12709
w T ] < b v 2

ClhgaTazataduIaauniadt 1894 BALNIIITNL AL

. v Y PN I Y o 4 o < .
wARIREAANL EVUAUTENAUL EINULATAINARTYTAY (Buchi) Ta#TAY
- Jd‘vu - - S ‘«
Tugrinnantaflangauada 2%  UTuIRT 100 NAAART TILAN
mnixed indicator 3-4 v

w & o aa < « \4'
LAUULIASTURIANAL 50 HARAKT wariauldiaanldaganlda 70
HaaaAT (TaalTennm) avlunianau

v, - ") - o "

AL NARTARTH L2821 Tun 1 TNABUTENAN 5 UIN(NARAUAIENTEAY

-« w (] 4
ARNA luunaTLdRaud



55

. udu v M. 9. OF
‘ 8. wrd17acaaTunIagaviuntannlaLlaga maﬂﬂwiazaWH%aqiﬂLnunu

< < w© 2
0.1 N audr7azangiasuanat aa2v . dudtnw
El

UTHuTATLIuNGMEA = V x N x 14 x 100

W x 1000

“d -~ g
UTauTUTan (%) = UTHaIuTATLINNIMNA X 6.2

"
]

- of /o A o '
ﬂ1u1ﬂ1&119:115n79ﬁa@19n1ﬁ1ﬂLniﬂ Ll wa.

=
1]

v W ) {
R?WNLﬁunuﬂﬂﬂﬁﬁiazaﬂﬂﬂiﬂﬁﬂq1ﬂ Lﬁu UaTlaa

i: - 4 < wr ' w 4
UINUNATALTHIRTIANAIAA Y lﬁu nin wia UK.

=
1"




56

- { « w
3. nmTATIER TN N

o o Y <
ARLLUANIIN ﬂ17ﬁﬂﬂuquuqqﬂW1QQ (2%”“, 2535)

=a

qﬂn1

nTI8auEN BilL ,Eauau?au Memmert
4
#1710
1. tddinu
2. nTQﬁaq?ntﬁuﬁu 6% (UFznautu Extractant)
3. 1aTdTwwuaa
<<
MNARD Y
1. diUaf788191HA2 10 NRaaaT aslunioauanaiy
2. 1d  Extractant (iUTenau@os nia 2 %, 1aTdTwwuaa 78 %,
“ @
tddinw 20 %) 25 HARART
] < :‘:8 V‘U Y L
. 1na7 10 BN UATAINYTIMuERNTYR 5 uan
.f n; @ o J.v "\v««'g
» 4. TRUINAK 10 NARART ciwalwnandulanayan)
N a aq ' a <, Y :)‘
5. AdvdUine 15 NAAAAT LRAT - 20 IRIN DINIUNA 4 AT
e o < - | (P d Y o w
6. ga Solvent fduuik 5 waaand TFTuWAaNaaaInTAULWIALAD
iy ¥ - » v o e
(F9mEnmInan) W Tud siamiin
P au?u%nu 104 By HALIER 12 F27uy

LI 4
8.  wraanudumiin UAZATLINNA

Metyl lolcate (g/l) = (A-B) x 420

v

. “ ‘J e ' -~ “ L
WINUNUARANARBINTARIAAIY 5 NARARTATHWASAL

=3
1]

v
WIMINWABANAAD Y

e ]
]




57

< W
4. dgumLnn

AAULAY3IINITIAY AOAC (1980)

4
aun T

e

Muffle Furnace (Carbolite Furnaces CSF 1100)

ad
MNAfaY

1.

EY) . . 'Y i PO I
a7y porcelain dish wa2tw21TRIAILWIRIY 2 B0, NITWL AR
. ) .i: wdl

4 desiccator nawdiuafsuInminnuura

#9i28819a494 porcelain dish 10 NaAaRT (Uizuam 10 n¥u)
LWH8819899 U Hot plate aunTendtwlminee 39 dish

< o ¢ %Y % w
19A9TULALHY BaAl 550 °C IuNT=N9iI1a899na8 L UrL D19
ARRY
v

. 3 e Vg s ¥ ') (43
%1 dish aan3aneariwa  #110199%  desiceator NI a1

) \ o [ S\
112 a0 1UE s Imin i kAL

{ { X © e [ w
lﬂﬂ‘“'ﬁuﬂkﬁq = WIVRNAIBETINadILNY X 100

WINENAAEIINANLY

g
5. A1TTuldtaTR

AAUURYIN ADAC (1980)

° -~ (_\ -
A THINAITTUT T LATRATABN 1 THNAL

< ‘. y - i 02
THmA T Tl LATR (%) = 100 - (% ﬂuwu§u + 4 dsuawtany +

<« - < Y v
% UTuaTdsaw + % diuawinn)



58

4

< e { -
N.2 MIATICUNISIAUNTE

| -2

< o [l w 4 =8 < €«
LIBIINEIAAIY 3 TeAU AA 1:10 1:10 1:10 ATIITLATILUIN
< d(ﬂ v - < ‘!u v ] ] ] 1
UIUIAUNTHNINNGAIEIS pour plate Tﬂﬂlﬁﬂtﬂﬁﬂuaawquﬁazﬁvﬁuanawoﬂﬁﬁuawu
g ) - « : ) § :
LWIZLTAITUAE 1 WA,  UWARETEAUAIINLIAANNNT 2 398 LNaMITLABSLEE (PCA)
o« aq ' o Y
avTuIMmlTeuIn 15-20 HAAART LnawaﬁuTﬂﬂwgu1Un1qn11 15 ﬂ1quaanu1ﬂn1qﬁﬂﬂ
s i w v “ v . o o
15 ATY AINSTI3UIUUEY UNnammwns 30-35 °C Lﬁutaaﬁ 2-5 M
9 9 b ]
i o a w < -] g’ “ a4 d
BUI MU TATAUNYURK ML AL NN IR W T LAl L 18 LRANLAWILAIINLIATTIINY

v

< ' s < ' { @ . o v ' 4
TATANTENI19 30-300 TATAU HHQWNtWWﬁL?B BUITRIUTINNY 3 378 URAMMIATLRAH



AMQAHUIN 1
< <l d = - __
MILATIERTH AU TWTIUTARTL Y
< < ' < ﬁ - ' fo « {
TUTATLIWIINNTADL N TY AB WARIYAALUBNTNTeWIIIWATHAATERIRTAT L 3R

. ~ o a4 o 5 Y v w -
(Formaldehyde nitrogen) nNuduTuiuafAaluInTian TuUIAUNY 1 AR
%

£ o 's -
1.1 w91uaa1ﬂﬁ1u1aﬁtwu (Wan.3-2526)

'
qﬂnim

d (%) d 1]
LATANIAAT WL UUNTA-A9 (pH Meter)
A1TLAN
o I's w ' <
1. ®178%a18 719 aantdaTanlda - 290 L 8nar 0.1 TuA A ART
(ud (ddl i’] ) | W 'Y
2. dviaranadatuaftaandanfan L dunda-aa9inany 9 Taan191U5u
ﬂ ' ) <4 ’(
ATIHLUUNTA-ANNRIAF 193818 o tAEN I dag9an 1496
o<
MNAADY
. @& ' & v 4 ) - <
y_ | uwnaaﬂwquwaqnqqntaaaﬂquav (1:9) w1 10 ml. 154 pH tiu 7
v < '
Taaldd15azanaTdLaautdasanlda
" S a  /id
2. vadEVTAzanavaguanlda 10 nl.
o < { .f.‘u. &
3. TaiaTaniagrracarnigiam i Tatantda  aunIznalannn pH it 9
4, ﬁ1u1mﬂwugﬁ1

X =14 yNM

< < fo < J'\ i P - ] l: v < ﬁ P
X Ad druranaswasuaatdatuTa gL awlui2a8198129009 1 afTL ungu
Y
4 < 4 lql.u ﬁ
y Ad dTuanTaasanTazataTiiaantdatantdantdun 191010 RL 0L nl.

) Y] < 's ' <
MA@ ﬂkutnuﬁuua«ﬁﬂiaxaﬂﬂiﬁsﬁauTﬂﬂian1ﬁﬂLﬁu THARD AanT




60

o A4 w
1.2 BUTNLUBARTRTIATLAN (NAN.3-2526)

4
v QUnim

o - .
qnnauTUTQu Buchi 321
<
F17LA
] {
1. uunut%auaanTﬁa
< v w
2. NTAUATA  AIWLANDN 4 %
3. A17azarEnTATawin ATMLINTE  0.05 THA RaAaT
5
. . -« e SO | - v v W
4. Mix Indicator (LuNALTALALTUTTHATEAANTY ADINLINTRTAHAY

0.1 Taaudnitn  Tudaiadaw  1:5)

.wld“ a 6. ‘.2
1. WIR988IIML38399A°0 1.1 ¥ 50 ml. TdTunaanan
a < 4 w ’:-..a
2 Lauuunutﬁauaan1ﬁﬂ 3 N98 UAYWINAW 100 ml.
o o a4 4 o 2 " v d < A
3. NAUBNTHLUENLAAILASTUTIAUDINUNTALATA 4 £ 170985 50 ml.
Y] B ] o4 o 's -4
HAzTanaA L uNAL TA-TUTTHATTAANTUARALALHAT 3-4 WEA AYLIAD
a o Y 4 5 ‘<
Tunranaudseyaa 10 wIn (nadauadranTeauanld  Tuung
<
LURBRu R )
\ -~ d“-: v L PN 4
4. lﬂLniaauTutuﬂnnau1ﬂﬂﬂﬂﬁ11azawan193a@1n IUAVTACABLUAEN
< -4
awnatﬂﬂthuﬁﬁug

5. éwuqmﬁwugﬁi

X =5.6 yM

4 <« w d @ - e @ ' ‘f L <« ‘ w
X A YTumau T vaaa TvTa 7Ll ui 10819898900 9 1 8AT ®anTu
i
B Y 4
y fa ﬂﬁuﬂﬂinaqﬁ11azaﬂaniﬂﬂaq?nﬂﬂﬁﬂun111nLaﬁa Lﬁu ml.

< b < " -
M Aaa ﬁkuLnuﬁuﬂaqdﬂiazaﬂﬂniﬂﬁaQ1ntﬁu THA ABARYT




AMAWUIN A
ummadaunavlssdmiund

- 4 w { ' < Y]
.1 uuunﬂﬁaunwqﬂizﬁwnﬁuuﬁﬁwunﬁuuas?naqwﬁﬂnmnﬁﬂ1U7quﬂonau1ﬂﬁquuuuquuo

?é] _______________________________ a']t: ______ ﬂ VWA _
w o
wn_ e T 1 o e,
a o { ' < v 2 > ' w w wa
ﬂ‘Emﬁnﬂﬂauwaﬁﬂmm}"]‘iﬂzﬁltﬂ\Jﬂmﬁa'l]\lm 4 RIAAN ua']'lhﬂﬁuuuﬁma'lmﬁﬂ'N‘]

< o Ho { o X
LUTALLNEUNA TN L DUT AN
‘o W W v <
) Vid8any NTxﬂUHQWNlﬂNNWﬂﬂq9
“© d - et
i WHIHENY  HTEAUAIINL AUNIN
@ g G w
5 WHNADY  WTANAIN L BInunany

“© ~d . v v .
3 WHIEDY  HTCAUAIIN L BHBUAI

« e v vl d
1 LENEHE NTﬁﬂUﬂqqulﬂNﬂNﬂqnqﬂ

ANy TWH

TEAUAIING DN

TERUAINL TUNAUN Y

18 L Huauuy




L4

@ a o { L PR | it
f.2 uUUﬂﬂdﬂUﬂWQUTSHWHaNWﬂﬂﬂQWﬂﬂﬂmﬂﬂTQuﬂQﬂﬂu?ﬁﬂﬂluﬂaﬁﬂﬁﬂuﬁ

o o " A o 'Y} o 4
n?mwnnﬁauuaﬂnmnﬂW7U?quﬂqnauiﬂﬁqnd 4 @88y uﬁa?wasuuuqmﬂuuwmqqﬂ
< <4 o ¢ o o
LUTAEULNAUNBAINL NN A91
“© a4 e v o ‘J
9 VHAENY  HTERUAIHLAN/NITHANTUNINNHA
)
< <4 e E V) -
7 WHOENY  WTEAUAIINLBN/NYTEANTUNN
“© o e 1) -~
5 WHIADN  HIZAUAINLAN/NITHEANTULIUNA Y
« - X v v 5 1
3 WHIHDN  NTEAUADINL ANTW/ NITEANTURA

«© 4\ v w © e o
1 Wuany N‘N’RUH']"INLﬂﬂﬂu/ﬂ"l‘fﬂﬂiliﬂﬂ']ﬂifﬂ

AN TWA

FLAUAIINL ANTBIA

- i v ‘:v
139ua1wutnunaqnauqq
- v w
TEAUAYIN L ANAUTANIUY
« v v
TEAUAD ML ANTIUTH AN

-~ Y] -
TEAUAMIUL BUAAINABTHIAET AN

TEAUNITAANTUNABTHTAATIN

18 dual s






