A v a o ¢ Y A Y
1999 MINHHINAANVUNUHIDHO DU

(Development of Dried Water Chestnuts Product)

N399N09  AUAIUUAY

KRONGTHONG SINSUANTAENG

a a dy < 1Y) Y a
InenHnusiduarunilaveamsAnIMunangAIARNI IHAAASHIIT NN
a Y a d
MUIVIAKNIINAEAT (TuNadny) aszmalulagnnnssuaans
NHINNANAI U] AL IFNINANIZUAS

2553

AVANTYRINTINENANAI W a8 B HINANITZUAT



A v a o ¢ Y A Y
1999 MINHHINAANVUNUHIDHO DU

(Development of Dried Water Chestnuts Product)

N399N09  AUAIUUAY

KRONGTHONG SINSUANTAENG

a a dy < 1Y) Y a
InenHnusiduarunilaveamsAnIMunangAIARNI IHAAASHIIT NN
a Y a d
MUIVIAKNIINAEAT (TuNadny) aszmalulagnnnssuaans
NHINNANAI U] AL IFNINANIZUAS

2553



(1

d' a a d o a o S Y A 9
FOINNHNUS MINALINAAN UNUHIIUO VLN
Youaziuana NTDINDY AUAIULAY
d‘ =) @ a
voiSayan ANNITUAMEATUHIDUNA

a J o Aa K
VI ANNITUAMEAT (DUNAANHY)

=1 o
Az malulagannssuamans
o’d‘ = o @ a

219158MU3n1 JOIFANII138 200 AL 1IN

a a Yyq ¥ < a a o @ dy 9
ﬂmxﬂsmmiﬁﬂmmmuwuﬁﬂlﬂiwmmmu%ammmuwu‘ﬁauuuum

................................................ 1J5L51UNTTUNIT
4 o 4 a o
(MEANTI50 AT, OUTIAY 193 TYFB)
................................................ NFINNIT
Jd o a
(599NAN319139908 1Az Inamn)
................................................ NFINNIT

(A3. TIY¥8 WAINDIAT)

=1 J a [ =\ vaqg Y o
Anzna Tu TagAnNIsuAAAs NHIINNomNA 11 1ags15uInanTsUaT aYNa 1R
a a o v yd ] 5 o v a
Ineniinus atuililud I HweImMsAnYIMNREaNgATARNTTUFNAAT NI ITUNA

a Jd @ a a o
A1V NIPIAUNTIUAITAT (‘].Iﬂ!"l/l@]ﬁﬂkﬂ) UH1INGaeMA 11 g5 1 TNINANTSUAT

= =S 4
.................................... anuAnuzng 1u lagannssueans

v A

1 J a
(é%')ﬁlﬁ?ﬁﬁﬁWﬂWiﬁl BYINNT ﬂf]']iifl)



)

A A a d @ a o J Y A Y
BOINNUNUD NITNAUINAANUNULTIIUBDULLTIN
‘ﬁﬂ-‘lﬂllﬁf;lﬁ NFOINBY FUAIULAL

d‘ =) t% a
‘Ui’)ﬂit’gi’g] ANNITUMTATUNIUUNG

a2 J v a A = J
VNP azAME  AYNITUAITAT (UUNAANYT) ﬂﬂ!%mﬂiuiﬁﬁlﬂﬁﬂiiuﬁ1ﬁ@li

Umsanm 2553

UNAALD

™ A o & Y Y Ao s A = Yy v
MIRaRaad LRI U U Tingiseasdivodnyinan gy
= P =l Y A 1 9 ~
voaunateunan lsanmuzay lunsas guniIuUAUATo UL Traznatmuz ey lu
0 Y v A 9 ~ ~ Yy ¥ 9 A do A
mstuisdisniesevanieu nlssumiounanizeuutialsgeudIIadiunI 00 VaN
o L a [Y] 4 Aaov 1
$ou nagdnuimaihud i ueunde 1l 1dlse Tomilunaasausivuylne nansideagdlan
Y ~ s Y 9 9 ~ aa ' Y
HaMs IFasazaounaiionnan lsan1ududuiosaz 0.25 InaaNganoAMNINUBILHEITY
Y Y
] Aa o Aa 1 1 <
NaSinanidase () 0.63 MANUFU 3.47 Ad (L*) 62.38 (a*) 4.82 (b*)1ilu 35.66 uay
1 1 o Y 1 Y A = dd’ Y A [ Y A
MANUHEUIUI U 0.79 wazldiranenumnveaiiauauglanga lndmesiuniiau
' v A 9 Yy 2 Yy g a ¢ A ' ~
Tieunds szeznariimungaylumsenudadtudiedouudsoriag iousunaFounae
JY 9 Y 1 [ A 9 o = a oy a
l5a¥esaz 0.25 1g5zeznarlumssuniaanaiani e ldiar 9 ¥ Tuae Tanlsuanidase
I a Y A = = Y A Y ax 1
(a,) W1 0.31 QUUANOULRUNTY 50 - 55 0AAUFAITOA HazAMFUNITUDUUNITLA T IO
1 (= Y A =} A 1 1 1 1 dy
HAY A1 (L*) 80.14 tazm@uodunIduaAugllFdaI19aaad A1 (L) 58.30 AIANLUUILD
A o 3 A 9 Y oy A ¥ A ' ~
e 11y 68.07 narmmzaylunseuuRarIIUAIuAToIUANTOU DAL
Y A Y a Y q M A g A
Aanlsasooay 0.25 vmgnuitueuuieldszozinat 3.5 ¥l lmanuduniniga wag
o A tﬂy Y d' [ ong tﬂy Y d‘
32821781 4.5 32103 UAnnuFutiosiga A4TUANNFUIZAAIAINTZEZIAOUUAIN N5
Yy 9 9 a N Y1 a :’ a 1 1 dy :; 1 Y 9
pULRIAILRR LI INAd Iaa 1T uanBasza (a) tazmIANLFU AINNITEUNEIAY
ATPI0UANTOU LAZAANNUEIN (L¥) a191108 Hazal (a*) uag a1 (b*) Hanuadouians
WUNIINTBUUTIABIATDIBLANT DU AZAIANUHUILUUTUNIE WUINITO VLTI

A Y = Y A @ o [ A Y A Y A A Y A [
msmauamaumﬂﬂamﬂmu amsumiﬂugﬂeuaqumwauummmmauﬂmiﬂamﬂmu



3)

ldd' Y A [ Y A A Yy 9 d' 9 Y J
AN 1NAAGINVUHIIUAANINNIND NI1TBVUHIAIBATOI VAN DY 1asliA1nuadIg
Y v Y v
(L*) v0adilou Wiy Y aza (a*) uag A1 (b*) UANUADNIMADUTULINAI dIUAT
[ 4 Aa o 4 < [
ANUUUUITD (HIFU) VDINTOVLTIAIGIATOID AT DUTINITOAIAMNUUINT DAL

dy 9 [B-% 1 oy A d' Y A 1Y 1 a [
L‘L!’E'Jllﬂ ﬂ']f)ﬂﬁ']ﬁ’)uﬂ']ﬁﬂﬂu']ilﬂWﬂﬁlﬂmﬂENﬂ’L! WUN ﬂ']ﬁﬂﬁ$LNuﬂﬂ!ﬂWWﬂNﬂi%ﬁWﬂﬁNWﬁ

[T

Y 9 a v ' 4 v o a A a &
GUE)leIﬂLm%]u@me ﬂ'lﬂzl!l‘lULﬂaflﬂ']uaﬂ]ﬂﬂ!$ﬂi']ﬂ§] d NAU TN LUDAUNT LA
o Y

AanueansuIagiay lilianuuananednlisdinynananszauanuseiusosas 95

] a

a @ 4 Y A Y a 4 a dy do’uszl 1 1
HaNITHINAANUNUAITUBVUNINUATIZHNIUT U2 T0aUNTININUA WU l13J°IN‘]J

Q

v
A d v

Y
WOAUNTONIMNA  HAZHAMIRIUINAUNUMTHAAIRWIZ TARAVLRITUB LIRS TAgnTS

Y Y A

F% a [ 9 g; @ Y [ A, ' ax a
Tlﬂﬂ@\i]lﬂ(l‘]ﬂl,ﬁjiluﬁﬂ 1 ﬂIﬂﬂill Ulﬂ‘l!"l‘l’iuﬂ’f]ﬂuﬁﬂ 108 NTU IBUIMINIUNTTNITAITHNAAND

Y 2
v a

v
o I a 1T A )
TUADUT NI U[UNIAY 48.43 ‘].I"IT]G]?JﬂIﬂﬂSlI

o o w Y A Y
ATIALY : LHIIU, BULTN



4

Thesis title Development of Dried Water Chestnuts Product
Author Krongthong Sinsuantaeng
Degree Master of Home Economics

Major program  Home Economics (Graduate School)

Academic Year 2010

ABSTRACT

The development of dried water chestnuts is aimed to study the appropriate
concentration of calcium chloride for preparation of water chestnuts before drying process; a
proper duration for drying process by using hot air oven; the comparison of drying processes
between solar dried-oven and hot air oven; and the use of dried water chestnuts for Thai dessert
products. The research result can be summarized that the concentration of calcium chloride
solution is 0.25% that yield the best quality for water chestnuts which had 0.63 water activity
(a,); 3.47 moisture content, color value of (L*) 62.38, (a*) 4.82, (b*) 35.66; and 0.79 specific
density. It also yields the best quality to rehydrate water chestnuts comparing to their previous
condition. A proper drying duration of water chestnuts, soaking in 0.25% calcium chloride by
using solar dried-oven at different duration of drying. Dried water chestnuts dried at 9 hours and
average dehydration temperature 50-55 Celsius had 0.31 water activity (a,); and color value of
dried water chestnuts is of bright red with (L*) 80.14. Also, the brightness of rehydrated water
chestnuts decreased to (L*) 58.30 and firmness (Newton) to 68.70. By using hot air oven, the
study of a proper duration of soaking water chestnuts, in 0.25% calcium chloride indicated that
drying for 3.5 hours of drying time, water chestnuts had highest moisture content, while drying
for 4.5 hours had the least moisture content. Therefore, decreasing of moisture content depends
on the drying duration with different methods. The study also found that dried water chestnuts
using solar dried-oven had less water activity (a ) and moisture content than those using hot air

oven. Moreover, dried water chestnuts from solar dried-oven had brightness value (L*) less than



)

those from hot air oven; but dried water chestnuts from solar dried-oven had more reddish yellow
than those from hot air oven. Also, there is similarity of specific density of water chestnuts from
both drying methods. For rehydration of water chestnuts, color values of these 2 methods are
similar. However, color, which is similar to fresh water chestnuts, is resulted by drying water
chestnuts with hot air oven; and the brightness (L*) of water chestnuts texture increases. Also,
value of (a*) and (b*) of water chestnuts from hot air oven are more reddish yellow. Meanwhile,
firmness (Newton) from drying with hot air oven is able to maintain strength or firmness of water
chestnuts. Percentages of water chestnuts absorption are similar between two drying methods.
The sensory test of Thai pudding using dried water chestnuts indicated that there is no statistically
significant at 95% level of average scores in the terms of color, smell, taste, dried texture and
overall acceptance. The result of microbial analysis from dried water chestnuts found that there is
no microorganism. In addition, the result of raw material cost calculation showed that drying 1
kilogram of fresh water chestnuts yielded 108 grams of dried water chestnuts. The total cost of

production is 48.43 Baht per kilogram.

Keywords: water chestnuts, dried
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