HAYRIN1ANRUHATNL U IMARRMMNHAIM SR UNEIve I IeHa
[ 4 *
WIUNYT IHUTAUATENA

unAage
== = J S o 3 =& a a a ax A
ﬂ"liﬂﬂ‘]eﬂﬂﬂ!ﬂ'lwvnﬁﬂ']EJﬂTINLlﬁ$Lﬂi]ﬁ“’ﬁ'J"I\‘]ﬂ'lﬁ!ﬂ‘]Jiﬂ‘H'1‘]J'JfJL‘Waﬂ“ﬁﬂﬂiiﬂiuﬂﬂWﬁTﬁﬂﬂsﬁu@WﬂﬁL@ﬂau‘ﬂ

A ' 4 S o @ a [

UNUHUAN] WUN Lﬁ@tﬂ‘]_liﬂHTNTH 29U ﬂﬂﬂlﬂﬁ\iﬂlﬂﬂiﬂﬁ?ﬂﬂmﬂ{]&l 0,4 uae 8 ﬂﬂﬁ?!“ﬁﬁl%’ﬂﬁ ﬂHmS‘]J'ZTTﬂQ

= v 3 Ad o Y a gy o a gy A 1

ﬂﬂ')"l‘]J’JEJLWaQ‘VILﬂU'iﬂBT"lUV]QiuﬁQNﬁ@Q (28+£2 @Qﬁ”ll,“]fﬁlg]fﬂﬁ) Tﬂﬂ‘]_hﬂ!fl’iaﬂVILﬂUﬁﬂHT"l'JVIQﬂlﬁQNW@QNﬂT L*
= g} o A = 09/1 = 3 o qﬂll A o [ a J a

chroma HAaZMIFYULTIHINUNNINNEG R DNNINDIYNITINUINHITUNE A ﬁ”lﬂi‘]J‘]J'iﬂJ”liuﬂaﬂTiWﬁﬁ 0 Usuunae

q

T5¥lad uawﬂsmmﬂaaTiwaamwmmmﬂaﬂmmmﬂmﬂymamwﬂﬁ 0, 4 uaz 8 oarIAlTYe UA1ganI11lae

Q U

[

<] @ @
lfﬂa\iﬁl ‘Ujﬂy’]nl'ﬂ/]@mwj]ﬂwa\j Tﬂﬂﬂ’)ﬂLWﬁQWﬂUﬁﬂH1ﬂqm‘Hj}”N 0 E]Qﬁw]im@]fﬂﬁ‘ Naﬂymgﬂi’lﬂgﬂﬂq@ Nﬂiﬂ’]ﬂ!

U

a a IS o A ] I a 3 o 1A 1 A
’JGHMH%@"\WI@I@ LL@ZNE]1EJﬂ1§Lﬂ‘U5ﬂ'hl'lu'luqu@’f]fJ'I\?Vl,iﬂ@'liJQiMWﬂuiJcluﬂ?iLﬂ‘lJﬁf‘I‘H'lvl,lIiJNa@E]ﬂ'lil‘]JafJu!Lﬂail
a < 09/’ A :l Y a = J <
“]JiiJ'lm"ll?J\‘]L!,611\11/]\1'H11ﬂ1/]a8ﬁ'lﬂu'lvlﬂuazﬂiﬂ'lmuﬂiiﬂuﬂEJWU’EN“]J’JEJLW@\?

mwwmmaﬁGlumwwmmwm ﬁ'iJﬁ'lWi‘]Jﬂ'liﬁﬂE]mWﬂiJ‘]J’)ﬂlWa\?Iﬂﬂelf]ﬁ “]J’]Jﬁfllilﬂﬂ1ﬁ ’E'J NYUA

mmﬁuma”luwmaﬂqmwgn (final pressure) (MAL 6 HaaU3 uazizﬂznamwa@waagmaimmmﬁuﬁﬁmuﬂ

Y
a

1w = 3 A = :I o I 3 Jq 9 3 a
(holding time) MDY 8 UIN Iﬂﬂﬂ?ﬂlﬁﬁﬁﬂﬂWiquﬁﬂHWWuﬂ 1.63 1lo51Fua Gl“l)'L’JﬁflUﬂWiﬁﬂQﬂl“l’iﬂ"ﬁJﬂﬁﬁu 19

~ Y [ a v Jo a g 1 1A o o o a <
WIN ez lEnasanumnny 2.6 nladaad Tug ﬂﬂlﬂuﬂfﬁ‘l“ﬁh 0.028 V1NABN lansu mmumiaﬂqmwguﬂwmm

a

[ 1% :I 1 a J o A o @
Tagl¥szuugaanmaswiui Amsiiwes lumsiiuimnzas Ao Muuaanuaunieluiosangumngil

U

[ Y a A J { a 1 @ { o . . 1w
(final pressure) WAV 7 Haaw1s szeznminaanaognisldnnuauniimua (holding time) 11D 5 W17 1Az
1 3‘ . [ a a IS A =2 oy ] S I < q Y
szoza luMINUI (water time) 191101 350 3N Tasiremaaimsgapdeiiin 1.31 eosigua lynarlu
MIAAQUTA Ttaau 23 11 ez lemdaamunify 2.60 ATasadaaTug ﬂmﬂum"lwﬁw 0.028 ‘m‘V]G]fJﬂIaﬂﬁﬁJ
I
ﬂaﬂmmﬁmumﬁaﬂammmmaﬁ LUVFYYIMALAY ﬁmmmﬁmufmummﬁammwmuﬂuaﬂﬂamm

ﬁﬂmuuﬂmmwmﬁaau%’ﬂﬂﬂimqmmﬂwmamllmmumﬁaﬂqmﬁgu u’t‘)ﬂmﬂug\‘lW‘]J’J'l‘]J’Jﬂma\WIIm‘l!ﬂ']iﬁ@

A

v ' o 3 o Yt = A Y A ' I A
Qﬂ!ﬁ{]ﬂﬂ'JfJﬁgfiJthUuﬂJu']ﬂ'lﬁﬁ'Jllﬂ‘].ll!']“l/l'lal‘ﬁMﬁWﬁﬂigﬂﬂ‘UV\lu’ﬂﬁﬂﬁga'lﬂ‘lﬂll']ﬂﬂq@ LLﬁﬂ?ﬂLﬁﬁ\TVINTUﬂ"ﬁaﬂ

A 1 o g’ S o 1 <] o a
Qmwguﬁwizuuqmmﬂmﬂi’mﬂ‘umﬁmqmsmmﬂmumﬂmﬂ’mmadﬁmum’iaﬂqﬂmmﬁ’wazuuqmmwmﬁ

u

[ o w I <] a [} 9
HAZYANIUR N ﬁi’) 14, 12 1ag 9 U vy f]El"l\illiﬂ@"lllﬂTﬁaﬂqmﬁﬂNﬁjﬂﬁgﬂﬂq‘iyﬂJ’]ﬂWﬁ!Lﬁgf‘!iyinﬂWﬁ?Nﬂ‘U

G
v

g} (= 1 A a Aa A Aa ) S 1a 2 A o 9 a =1 J a
m“lmwamﬂimmmmu% ﬂsuwmﬂaaii%laa ﬂiuwmmmmmaxmﬂuﬂﬂ ‘]Jﬁll"lmllﬂii‘ﬂuﬂﬂﬂ NINTIUUD

Y a a J = <
ﬁ']'i@]1uﬂ‘Lﬁ;ljaﬂﬁﬁ3Lla35ﬂﬂﬂiium@ﬂlﬂuqcﬁﬂﬂaﬂiﬁwamﬁﬂlﬂﬁﬂ?ﬂﬁ’iﬁ\i

" Inenenaasuniaig (NATAEAT) NEaIU AULIABATAEAS UM INedeTealnl. 166 W,



Effects of Vacuum Cooling on Postharvest Quality of Spinach

Phuangphet Hemrattrakun

Abstract

The study on physico-chemical quality of spinach which packed in polyethylene bag during storage at various
temperatures was conducted. The results showed that after 2 day storage, spinach stored at 0, 4 and 8oC had better
appearance than those stored at ambient temperature (28+2°C). Spinach stored at the ambient temperature had the
highest L* value, chroma and weight loss percentage. Nonetheless, it had the shortest storage life. Chlorophyll a,
chlorophyll b and total chlorophyll contents of spinach stored at 0, 4, and 8°C were higher than those that stored at
ambient temperature. Spinach stored at 0°C showed the best appearance, the highest vitamin C content and the longest
storage life. However, storage temperature had no effects on total soluble solids and carotenoid content.

The optimum parameters for vacuum cooling process of spinach were at 6 millibar of the final pressure and 8
minutes for the holding time. Spinach precooled by the previous parameters had 1.63% weight loss. Total cycle time
was 19 minutes, energy consumption was 2.60 kwh and the calculated electricity cost was 0.028 baht/kilogram. The
optimum parameters for hydro- vacuum cooling of spinach were at 7 millibar of the final pressure and 5 minutes for
the holding time with 350 seconds of water time with 1.31% weight loss. Total cycle time was 23 minutes, energy
consumption was 2.60 kwh and the calculated electricity cost was 0.028 baht/kilogram.

The spinach precooled by vacuum cooling and hydro-vacuum cooling had lower weight loss and better
appearance than non-precooled spinach. Moreover, spinach precooled using hydro-vacuum cooling had the highest
total soluble phenolic content and longer storage life of 14, 12 and 9 days, respectively, which more than those
precooled using vacuum cooling and non- precooling. However, vacuum cooling and hydro-vacuum cooling had no
effect on vitamin C content, leaf color, total soluble solids, carotenoid content, antioxidant activity and chlorophyllase

activity.
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