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514403306 : MAJOR : FOOD TECHNOLOGY

KEY WORDS : LIQUID OF SHRIMP FERMENTATION/ SPRAY DRY/ FREEZE DRY
DOUNGTIP SRITASEAN : PRODUCTION OF SEASONING POWDER FROM

LIQUID BY PRODUCT OF SHRIMP FERMENTATION. INDEPENDENT STUDY ADVISOR :

ASST.PROF. ARUNSRI LEEJEERAJUMNEAN,Ph.D. 76 pp.

The objectives of this research were study of the production of seasoning powder
from liquid byproduct of fermented shrimps using spray dryer and freeze dryer with different
carrier. Maltodextrin, modified tapioca starch and gum arabic at the concentration of 10 and
20 % (w/v) were used as carrier in drying process. The seasoning powder were kept in
aluminium foil bags at temperature (35°C) for 90 days the study properties of the liquid by
product of fermented shrimps, such as color, water activity, degree of caking and antioxidants
were analyzed. The results showed that the color, moisture content and water activity activity
of seasoning powder dried by spray dryer using 20% maltodextrin as carrier had white
powder, water activity 0.28, moisture content 8.19% (w/w) and lightness (L*) 90.32 higher
than others while the one with 20% maltodextrin and dried by freeze drying had yellow-brown
powder, water activity 0.39, high moisture content 12.15% (w/w) and lightness (L*) 67.85
higher than others. The results showed that the degree of caking and antioxidants of
seasoning powder dried by spray dryer using 20% maltodextrin and 20% modified tapioca
starch as carrier were not significantly different (p>0.05). The Scanning Electron Microscopy
(SEM) of seasoning powder dried by spray dryer using 20% maltodextrin had hollow and
porus sphere with NaCl on surface particles while using 20% modified tapioca starch had
porus sphere with little NaCl on the surface particles. The seasoning powder dried by freeze
dryer using 20% maltodextrin had hollow and porus sphere with NaCl on surface particles
while using 20% modified tapioca starch had porus sphere with little NaCl on the surface
particles. Comparing with physical properties of seasoning powder dried by spray dryer and
freeze dryer resulted that the seasoning powder made by spray dryer gave better quality.

Department of Food Technology Graduate School, Silpakorn University Academic Year 2011
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Characteristics

Chemical compositions
Total solids (g/100 ml)
NaCl (g/100 ml)

Total nitrogen content (mg N/ ml)

Protein Nitrogen (mg N/ ml)
Non protein nitrogen (mg N/ ml)
Formal nitrogen content (mg N/ ml)
Amnonia nitrogen content (mg N/ ml)
Amino nitrogen content (mg N/ ml)
Total volatile base nitrogen (TVB-N, mg N/ml)
Trimethylamine (TMA, mg N/ml)
Protein content (g/100 ml)
Fat content (g/100 ml)

Carbohydrate (g/100 ml)

21.60 (0.53)
18.07 (0.18)

3.85 (0.00)
24.04 (0.00)

75.90 (0.02)
28.42 (0.28)
1.58 (0.04)
26.84 (0.31)
2.55 (0.03)
0.30 (0.02)
2.41 (0.00)
0.54 (0.04)

0.58 (0.12)
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] A & A A ° & J o o Y A
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a ] @ (o o ] g} 4 o .
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3.1 Jnghu sazasadl
3.1.1 ﬁ%ﬂzﬂawq<}8Lﬁau 0 IIINUUTENNOIFUNMUINT 3119
3.1.2 Maltodextrin DE 10, Merck, Germany
3.1.3 Modifide starch (Topioca starch ; M1, National Starch Food Innovation co. Lot
no DHB 8611)
3.1.4 Gum arabic, Merck, Germany
3.1.5 Plate count agar, Merck, Germany
3.1.6 Potato dextrose agar, Merck, Germany
3.1.7 DPPH (2,2-diphenyl-1-picryhydrazyl)(Sigma-Aldrich, Germany)
3.1.8 Methanol (99.9%, Merck, Germany)
3.1.9 Sodium Chloride, J.T. Baker, U.S.A.
3.1.10 Boric acid, Merck, Germany
3.1.11 Sodium Tetraborate, Merck, Germany
3.1.12 Calcium Chloride, J.T. Baker, U.S.A.
3.1.13 Thrombin enzyme, Sigma-Aldrich, Germany

3.1.14 Brovine fibrinogen, Sigma-Aldrich, Germany
3.2 gUnsainazinsesile

3.2.1 13993 (Color — view Spectrometer, Germany)

3.2.2 1n504 Spray dryer (Niro A/S, USA )
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323 Lﬂ?’ﬂﬂ Freeze dryer (LSL Secfroid Sa ’:1:: Y Lul A, Germany)

3.24 Lﬂ?ﬂﬂ%ﬂﬂ’ﬂﬂl‘ﬂﬂﬂiﬂ—ﬁN (pH M210 Standard pH meter Germany )

325 mt‘iﬂ‘m"iﬂ Aw (water activity i: W Thermoconatanter Germany )

3.2.6 m’?m Scanning electron microscopy, Leica, Cambridge

3.2.7 m’?m Analysis sieve shaker (Retsch Model As 200 Basic, Germany )

3.2.8 w3eanIng Tl Tafimed (UV/ Visible spectrophotometer) 8740 Thermo
Spectronic i;: U Genesys 10uv, USA

329 Lﬂ?f]ﬂ%ﬁ Satorious Model RC 250S, Germany

3.2.10 5”Jﬂagﬁgﬁauﬁm§ummm§u

3.2.11 19309 Autoclave (Tomy Seiko ;;'u SS-325, Japan)

3.2.12 é}‘ﬂm%’ﬂ (Memmert 'u;'u 600, Japan )

3.2.13 Lﬂtﬁﬂlmﬂ/ﬂiﬂiaﬁ (Colony counter, Japan)

3.2.14 é’a‘uau%’ ®U (Hot air oven) (Scientific Promotion 'u: U FD, Japan)

3.2.15 AIAT9UA7 (Schott Duran Lag Pyrex)
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3.3.1.1 izl s iannemeseanInaenTed Water Activity
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gataaalumanuin a w69
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3.3.1.2 dinzd wdsunavewvemInds AOAC(1995) Jallsum
s a o I ' 4 o
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Wi 71
o g’ a a d (a a do’z an
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a 4 a A Y
3.3.3.4 ALY antioxidant activity Ieel¥natiads DPPH ey
Y v
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PN 3 uEAIMIHEAATARARIULANIADAS 1804
3.3.3.6 3miwﬁﬂ§mmqauw?e‘fﬁ’wmuagﬁmm%ﬁuazﬂﬁwm Tay
A% AOAC (1995) dauaadlumanuin a win 71
3337 aﬂﬂzﬁmi@ﬂmmcﬁu (moisture absorption) Taomasaiminues
ﬁaasinﬁmﬁmﬁﬂuﬁmfmﬁm?'uéfu ﬁizﬁummsﬁyuﬁ”uﬁwﬁ 55%, 65%, 75% LA 85% H1W

ax = @ a o A
I5UDIITAY (2545) TaeiimsaaulaamsnsienaanIng 4
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a v 9 a Aas Yy 9 .
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4.1 uanlAveuinll
411 auautadiumenn
:} A :I A S o I A = <3| = Qy
nzlvsetiungey 6 oy Nanyuziludmase uveuraoninInms
@ =S :} a1 A v Ao Y A 1 ' 3 A A
winngdl Wnztiermindunanuazidduin Tagiamanuaiazmanuilumnaes
<3| e g’ a A A 1w a 1w
Augud Tastiingdlery 6@ou UaA1 L* M1dU 0.09 +£0.00 TA1 b* MIAU 0.00 = 0.00
] k4

(m35197 2) Binsan HazAme (2007) e nmanadaudylududaiuinznananms
o aan [ 1 091 a A d’d J Aaana o d! o‘/ 9
migasenusznnahanaznsaeziilu. wseniennlgaseuuaasa Falasna luua?

aaa d  w a 3 o . . {
Ufnseunamsainizinadiulagegalue1ms1win Intermediate moisture foods N A

U Q

A

9

512 0.7 (Fennema, 1996) #¢1utiinzieny 6 @oudl A1 A 10U 0.704 £0.004 taziia

1w ~ =2 Jd ~ ~ 1 ' Y a aaa
pH MDY 6.74 £0.02 (9113190 2) fﬂﬂlﬂuﬁﬂWﬁZﬂlﬁﬁJWzﬁllﬂﬂ'lﬂ')']lﬂﬂgﬂﬂﬂlﬂLﬂﬂﬂaﬂﬁﬂ’]

9 Y
=2 o 9

J Y 1A o Y a - Aaa o 4 =
mamm"lmﬂuamm wazlvinaaslszney melanoidins NUF ANV IATNUY 29

1 Y 3’ A o Ao 9
mNaclwmﬂzﬂﬂﬁuﬂumuﬁmmm

v 9
M13199 2 aufandumenmvestiinglely 6 @ou

GRIGENIG
AMANTAMINENN
a
AMANNEIN (L*) 0.09 (0.00)
manuiudung (a*) 0.00 (0.00)
manuiudmass (b*) 0.00 (0.00)
anuilunsaaa (pH) 6.74 (0.02)
JoineteARIA (A,) 0.704 (0.004)
ﬂ%N]mﬂ’J]N‘%uMoisture (g/100 ml) 78.40 (0.25)

4.12 Auantiasiuail
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4 Y = oy A @ = [ A
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s o & o
Tugihnde TmAeunaslsniesas 18.07 £0.18 wemimiluluTaswuiinua (total nitrogen
A Y} a a oy = o Y
content 113199 2) Fo8ay 0.385 HlsAuSesay 2.41+0.00 Tlwiiudesas 0.54+0.04 vaz
= o 9 ' dy 4 . 2Ha a
s Iu'lamsadosay 0.58 + 0.12 Tou tagame (2007) 189N U0 (shrimp) Al
A ' v Y
waneriananazars lalulviiwaziazarsluti @i Iaiiue 180 (1U/100g) INTUD 1.10
(mg/100g) Thiamine 0.028 (mg/100g), Riboflavin 0.034 (mg/100g), Niacin 2.552 (mg/100g),
Vitamin B6 0.140 (mg/100g), Folate 3 (ug/100g) 14ag Vitamin B12 1.16 (ug/100g) H9IA10UL0
a a A g Y a A & A ~ a o 4
nazdmiudidlumsdweyyadasziazateluludu Weisuanesgrundaduaiguay
o d' d' :’ = [ 2 A o Y = =
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1 9 1 [ 1 o a =1 Qa’l "9y 1 [ 1
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4 a 4! :’ ad‘ YA va Y a % 4 Y a ]
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Y Y
voa T Tasnuianuanui luInsauianua (Total nitrogen content) 1/5enoUAITFDIFIY
Ao protein nitrogen (W?’Omﬁ]ﬁﬂﬂﬁ soluble protein nitrogen) L&Y non protein nitrogen V1N
g// o a ’ . 1 Aa A dy k4
T poumsnInnzll soluble protein nitrogen gnevylasuuanisenlulouinlugunanas
<3| 1 {1 ) ' I o = a 5
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v 9 A~ a A d? 1 Y a Aaaa 4
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4 o0 ve  oaama y 2 A0S v A o < A v
v liihnglidduun TuvazRernuassemeolinan 1y 1asnunmuanasiiun1uaiy
v 4
Tunngkawachara uazaae (2003) s nlumswinilaismagaruausseznaly
% a 4 4 $ a ] o a
MInin vazuaaanatlsua veams lalas lavinlilInd  Faunanmsdes Tasen lasilalsa
a A A A 9 % % g} a1 J a
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Ysualesiialulngion (mg N/mL) = Hadansved NaOH (pH7-9) x 0.1 x 14

MANHIN A

I Inzigaauiiniegaiiine

v
A ¢ v

1. USINUQAUNTENIHNA (Total bacterial count; AOAC 1995)
1ided19l/suna 10 Jadans W WauiD peptone water ANNITNTUTDEAY 0.1
Y5115 225 Hadans Wenalnlanududunszdua1ag A28 peptone water AATIZH
Y
d @

a dy a = dy 49} A a A =
ﬂsnmwaqaumﬂmﬁm (total plate count) Tueisiaeuse PCA NiANNGD IsiAsunae

13 Y 9 Y oA a ~ M
“lmmmmmuiaﬂaz 10 Tﬂﬂmiqumwam 30 oA UsAlYeE WU 24 G]S’JT%N
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d
2. USINUEAAUAL I (Yeast and mold count; AOAC 1995)

1ided19/sna 10 Jadans VWU peptone water ANMITNTUTDEAL 0.1

Y A [ 1

a a aa a L4
Y511as 225 dadans e IRNANUTNTUNTZAVAI99 A8 peptone water AATIZHIN
a a g | dAa A = 7 Yy 9 9
‘]Jill1mﬂﬁﬁlla3511u@1ﬂ15mﬂ\ilﬂf@ PDA TIL@]?JLﬂﬁ@I"]fLﬂEJﬂJﬂﬁ@hliﬂ ANVLVNUUIDYDEY 10

a =

TasmsuuNguul 25 sarusaFod U1 72 ¥ 119
MARUIN 9

FInnzhguaniamanugumn

1. AENUANIMUIYNADAIZ (Antioxidant activity)
CZ Y a Y Y as 1 as = o
AuauiAnsAeyyadaszamsanaden lddiona1eds uaazITenlivdnms
1 o dgl (Y] a a d'dyd 9

uananiueen lyuegiuriavesoyyaddse Tuntidenldnmsnageuanuawnsalums
o a . . .@. 9 a & 3 amxda P
MIneYadase (Radical Scarvenging Activity) A8mMAliA DPPH  Guiludsnienlaluns
AsIMgUaNTANMIA e LYaddsz0819818 Indnn1sae OL,0l-diphenyl-B-picryhydrazyl
A I a ~ = A =y aA g; a 9 3} ) Aaaa
#30 DPPH lueyyaddaseiianes wowsonlugdasazargasimiitudy ivinlgnse

=S

@ 9 a 2 2' a 3 A A A @
NUATANUDYNADATY FihiNuezsasa e uaiaos Msdasuudasdazulsiuay

1 P4
aa a K

9 E4 [
“IJ'§$ﬁﬂ‘ﬁﬂ']W‘ll@\iﬁﬁghu’ﬂlgyﬁ@ﬁﬁg “I/Nﬁﬁ'm'l‘iﬂﬁﬂﬂWllﬂﬁHJaﬂullﬂﬁﬁ%@ﬁﬁﬂlﬂﬂﬂluﬁ’)ﬂ
mala Spectrophotometry

JUADUNSNATDU

1. laesazaeniedian 0.1 Haaaas
a - o a A aa
2. 9uUd13aca18 DPPH ﬂ'J']ﬂJlslaljllﬂgJ}u 6 X 105 IﬂJﬁTﬁ ﬂﬁmm 3.9 Uaaang
1 9 A A a gy A A
3.°L|1]U1'3 30 UIN ﬂqmﬁguwaﬂuﬂMﬂ
o (% 1 = d' Y d‘
4. mllﬂ’mmm’i@ﬂﬂauuﬁw 520 uﬂumm AIYLATON Spectrophotometer
A & A A ] A A
nﬂc] 30 UIN Lﬂunm 120 UIN ‘Viia%umimmi@ﬂﬂauumilzﬂ\‘m
Qo « . . Y [ dy
5. UM % Radical Scavenging Activity (RSA) T%%qmmm”lﬂu

%RSA = (OD control — OD sample) X 100

OD control



74

2. Aa@ulAMsaa1e@maon (Fibrinolytic activity; Astrup t1ag Mullertz 1952)
msAnnaaulianIaatsauaen Inanmsassiuiumsanenuauiadiedu
<3| o a a 2 ' . . o 1
Ao Wumsdrassaudoansaduleliusuruuneuluaunudl (Petri dish) udrdunain
[ A A A 9 d’o dgl Y A V& Qddyd l . .
fsanasmIsasoaaeauaeansadulendiasaiuun lanseli ¥933HiSeA Fibrin

Plate Assay

MIaANANIDENS
11619619 4 NTU adaaleaIsazale Tris-buffer saline AUAUTY 100

a a 4 a a aa o y o A <3 ' =
maiumi pH 8 ﬂ‘ilﬂﬁi 8 Uaaang umﬁ’luiﬁ’wﬁ'muvmmmn 3,000 soUADUIN UIU 1

= a

~ Y 3 o = A < 1 ~ ~ {
HUIN wmmﬂuum"lﬂgmﬂwmmgm 6,000 39UADUIN UIU 30 UIN NYUHDN 4 B3

q Y

= o ! Sy gy v a ~ T o
LIS TG Lﬂﬂﬁ’lﬁaga’]ﬂﬁjuclﬁﬂvlﬂUl')ﬂqmﬂﬂll 4 NAUYAUHBYT IUNTSINNINITNAADN

= a o d
MsaseNaIsaza18 0.18 M asavessatnmes 7.5

Ma5aza19 0.18 M N3AU053A Hauid1Iaza1s 0.18 M
Y v
TmReunsaszusa lagldonsrdiu 5022 Jaaaas weandlresinauld lddsuas 200
A Aaa Y] JAa
Naaans ud5uIRN pH 7.5+ 0.1 A8e5aza1e 0.18 M ATAVBSIA Lazasazals 0.18 M

<3 { y a o o
TyReuasaszuosANUTIsaza107 Innguugll 4 serIwaFed  IUNTTNIINTNAADA

= = a o d
MIAIgNAITaLAY 0.1% gmmwmaa‘heﬂu 0.18 M nsavesanlies 7.5

‘L‘hmmﬂm%ma@”lsﬁ 0.1 n51 azaeluarsazals 0.18 M ﬂiﬂﬂi’)ﬁﬂ?ﬂ

a

o 4 a A aa 9 < ~ QId'
unies 7.5 151105 100 Yaaaas LlﬁﬂﬂﬁiﬂiuﬂnﬂllagLﬂUﬁTﬁﬁzﬁ’]ﬂﬂulﬂTl@mﬁﬂiJ 4 93M

Q QU

AT AUNTTNININTNAADI

d ¢
m‘;m%’ﬂumsazmmau"lmu Trombin 10 u/ml 1“615@3@18 0.1% !!ﬂﬁ!“ﬁﬂuﬂﬂﬂ]‘liﬂ

140.18 M n3ave3ssniivimes 7.5

19583 stock solution 1000 unit 1Ag 1% 1 A5uveUeU T3] Trombin Wauiy
A58z a9 0.1% uaaieunas 154 11 0.18 M nsavessaivlves 7.5 USwas 10 Haaas 14
191 stock solution 1 (1000 unit/10 ml Tuasazaie 0.1% uaaFeunanlsaliy 0.18 M n3a
vessatvlinles 7.5) gaa1sazae stock solution 1 11 1 Naaans wauiua1saza1w 0.1%

A @ a A aa I~
uparFeunas lsaly 0.18 M niauessatinmes 7.5 Usuas 9 Hadaas lailu stock



75

solution 2 (1000 unit/10 m! luensazas 0.1% upafeunaslsaly 0.18 M AsAUBIIA

ivles 7.5) mmfu@ﬂmiazma stock solution 2 11 1 Waaans waunuasazaly 0.1%
upaieunas 13alu 0.18 M asavessatiimes 7.5 USuas 9 Hadans 1didhuenland
working 10 #aaans (10 uni/10 ml luasazane 0.1% unaiteunas’lsaly 0.18 M n3a

a =

/A o s = Ay YA v o
‘Uﬂﬁﬁﬂ‘UV\IW‘If’Jﬁ 7.5) !ﬂﬂﬁqﬁﬁga'lflﬂnlﬂ‘l’l'ﬂmﬁﬂﬂ 4 IAUFAUYIT IUNTSNININITNAAD

Q U

¢
ﬂ]i!ﬂ%ﬂﬂﬁ"ﬁﬁzﬁﬁl 0.6% "Mu'%imwiummzma 0.1% !!ﬂﬁ!“ﬁﬂﬂﬂﬁﬁ]‘lﬁﬂ Gl‘l—!

0.18 M_n3aua3ssniiviules 7.5

wens Ius Tuuin 0.6 N5 waunuesazae 0.1% Llﬂﬁlﬁﬂﬂﬂﬁﬂqiﬁ

I o 4 a Aa Aaa 4 [ <
Tuo0.18 M nsauessatiwes 7.5 Usuas 100 Hadans liazarelasldiaTeaueinus

a =

50 soUAEUIN NgMHAN 37 BeAUYAITd WU 17 F21u9 NT9IAIONTATENTOIEIVTTY

3 vqg A <
vy 1Al uneuy

JunauUNsSNAgY

Y
=y ] 1 4
afraduleIusuduinnouluaiuuda (Petri dish) Tagldasazatgou'la]
] A Aaa a Aa an I 4
Trombin (10 ¥128/4aaa03) 51103 4 Tadans asuuUuAIUIILANY Wuinauiie

4 o :,‘ a a A Aaa
TeulwinszaneTaend 3mTuAY Fibrinnogen ANMITNT NS D8aY 0.6 USW035 8 Tadans

Yy 9
Y o a

] v A 3 9 A 9 v A
a9NaNUIA DM UINIMLA ALY Bnantieae Iiansnszate lUnuTna udiaans
SJQ' o aan o I~} I~ [ 9 Yy A [ 3 Y Y =
PAieq seszeznalumsilfisonaum suwmwiludnvazadieudangu avlidhwiu

~ Ay 9 3 9 A ya v 9 9 o o
Noungiivied lasudurasau@nlaerie 1HHININ Fibrin UAIHIIANTONGIMIUNMINATOY
dievznaaeuineaasanadlodmslsuias 30 lulasans asuuau
A ° o ' A A P 3 J a 2 ~ ~
HoAT1a99 MINF10819 T aINTaaatvaNaea Idvzriudlunlanadu nfSeumney
I~ Aa A A 9 1 4 I a A a @ 3 Y
g lmiumsiiadwasnioduiugudnaaiusuamasiinanerasninas 1y

a1 24 %139
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