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Effect of Blanching on Textural Properties of
Refrigerated and Reheated Vegetables
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Abstract

Widely used vegetables such as onion, soybean sprout, and carrot in Korean dishes were studied to reduce
losses in firmness during cook/chill storage for food service system. Blanching at 70°C affect positively on
textural properties of the three vegetables while reheating at the food service practice. Firmness of the
vegetables was improved and stabilized with addition of calcium ion in blanching solution during storage at
refrigeration temperature. Calcium was effective to improve or sustain firmness during blanching. The effect
of calcium on firmness of blanched and cooked soybean sprout was less significant than that of carrot and
onion, especially at short period of storage under refrigerated condition. In conclusion, low temperature blanching
with calcium ion was effective to maintain firmness of the three vegetables before cooking while refrigerated
storage of the cooked vegetables and subsequent reheating for food service system.

Key words: onion, soybean sprout, carrot, blanching, texture

MoB
SEPELELER PR BEEEE DR
o 4% e 2 —*—4517561 } sl olsh 2

o] 73 et o 2 A /e 28 e itxey A E
TEIY GAFA Y B2 01?{’_ 21249 diEkggol
F8% AAZ A FIA Hloh 53], A9 A1E AF &
de AL N 7hx R W g A g e, gaFA e
ge A A Y F43 Faro 2 Qi F4] ] Ao #33
gl HQd FAA = 24 g w3bd gl g A Ao i 2
F7F FobA AL ek o)l I E A& YAAA =
4% 9138k cook/chill systemol] B dF 2 FA Aol A A

25E A P g b B A7E] S+
o] $4rl(1-3).
S$euete] 49 333 ALFr Ao E8F5E %

gk glew, 3 AM, 735, AF 59 %’47‘“33“} 125
oksiA 4= ot} ArfFe A vk 2 sk A}

'Corresponding author. E-mail: jckim@inje.ac kr
Phone: 82-55-320-3239, Fax: 82-55-321-0691

= 227 A3yt AL Holzme e 23
VJEI uch webA Aafo] A o HE
EX 3 Az o] zeEejof & oJ] 7}x] 8.9l
ZA 7o) sl 71 Fo3cka & 4 glr) ofejst
ol frZ AT 7tgol At FFAAEY It v "3%-‘4
Al ol dighub-eS =2y AT EF o Ee], A
g A X F 3l 22 7he] Watel fg AEe] Al °]T
12 3 9l H4-6). 7t 33 &) H A3 E YA ol & A FS
ZA7bol| & T AAHEC] 7t =} A2k & o
DA QL dh=x] dofof ghek AAF-] JhE F deote
272 At gl o A dste} @ T2 WA o
3ol Beisio} gl Ao o) A A2H(79), 7HE
Al A A3tE aAxi o wA3ls] 98] A=z B
ol A4 AN BEAHSE 3] % dA7]
uho] o] &85 o] 2c}(9,10). o]’ Hwl 9] A3stel) B
oy &l A4 Z pectinesterase(PE)(7,11,12)2} polygalactur-
onase(PG)(13)7} x4 qldl, PE= HeloljA] w7 & wof



912 Aol - oA - A

Wel f2l 72 BA7 & FEe] F224, Ca” 59 271 )
o] AR EAE 2ol 7l g PA sl 229 A3 5
A A| A 7] = o] &8} pectinmethyl esterase(PME) system.2-
2 28-S geh(14), vhel] PGy HEle) o-14 488 7
Fasle] ARz 778 FAaAA dFE VA 7=
242 ghe) o|u) 2= pH, 9] A 52 o)lF B4 Hr}
£ 8902 243, Lee 51502 48] &
o] PEZA % PG JA A& FAPs] 2329
A odv] AAe 27-& dFskg 2, Chun
Jol4 PES} PG} #HAH L%, CaCly, NaCl 2
ARAg AFsle Qo)A Az Y7 &

o
N
¢

oo
of
o

o o

)
(16)

O
)

tlo
fo g
[+

ot (R ofm 2

#3d3stact.
A 2] A FALdAdE AT 49 AT
A3t AAF[E w2 FdEd &4 F 234, A
g o] EAAA 59 Ao Axe] AL AL ARAE
T3t o] & HA A vt 2 x|t w gk 2 v GAF
Al A= gk A EE AMEEr] Wil A7)
Ze] A 7ke] & I(17), HAF A A2 Ak A7k
o Zgiddde] AFAHLE 285 dASR A8 FAF
A @AM AT S 53 28 o= A7 Qo) =3 o) 7]
EER gAlo] wiAlE 7R L= RAE YT AEHA
Al et ERAZSE Qlste] FA 2] Wiy} deofdti(1g,
19). Wb o]l gt FA & A slr] A= SRS
Ao A oz AAAE AX sl o]F FAHEAL
2 YARERLEA dAA M e td T e g
2 o578 24844 5 sle dE AR o] FFAA 7 &
Pl Ao} gt} o] & whAFA] Ao A 2] A7 ©@h&,
[T, a4 =258 2 ofyA] AHE, A EY A
15 98 Jasit) olzgt £ o
oA cook/chill systemol] 2] & Al b2 wo] ALstx g}
on}, ol A = o)A @bl A o] &34 FE g}
2 Bl 53] $-2]9 AEAdeM & YA E
e FH UEFA go] 2olw AAFE 2] T A 2004
dFdoluie] vlmd wt7]7k Hastriele 23 71e] &4)o]
dojrtr] gt ol g WA W ol Folvt vHEF2 cook/
chill system™§-of = olef-&o] A 5 et HehAd A=
5 vlg] AAY (A 7DE 22 E A Hh A% F o
ofls AR WIE AT = s Aol
wlefa] B el = Ak Al thEh 2 -5 158wy
AFA ol A vlad] o] &Rl 27} & FUE, I, FEe
Az 2 b2 A 77 F 227 e W3tE doln
o}, dAFGAHAANA 2l T8 dErtdste A58
= 43S a8 3o, ol e Az dixE A2F
£ 100°Coll A 1087 A7 g ste] YA A7) bl - 23]
o] W3lg ZAlsk Tl FA o "X o Zgo]2d
A% dolrgiel o] & Faf WAl dAeA 4 5
Qe AT AAe] 2@ S w8 2ax) s

w
2
=
o
2

f
*
4
o
afl
2
2
2

2
=
+aL

o2
Lo g

A=

B AFo) AHeE FUER 32, Fae DR Gl A
v = o] Aol Tl B3 gle AR 47 =)ok Ak Al
717ko] vl &ela FAo] F& A& Flsisiel dsbtae
S-oF3sh (A &, @)l A F]ldte] Algstgict o ¢
Aol AbggE A2k A ZrFAHMO., USA)l A 9l skl

Ax2]

ol B L AAG FuE 52 Eoll 73] A H, F5
Aol 2 Fol2 /A E71E el 443 FAW05
cm)E 7HRlE 2SS T e R S22 3 em, AR 15
cmE B3 5 50, 70, 90°CS) 1wk (TS1400, A4 2-8%
24AL, gl A A Xt 2AREE FA s &
g d) ] 7) o of gk 22 7ke] W3l E dolry] §lEte] A EE
252 EolA 0~308 Fo vl X717 o8 100°Col A 10
7k b st 2AREE S5 dA ] F Arkd
A ool 2ARE vl X F S dopir] 95,
E7} 0.5% A3t 492 F 243} oA 70°CoAA] 2087
AA] F 129 F]F T8 o) Fo] AdE AR o H
B-3to] YAAAsHA 3 7HA 22 100°Coll A 10%-7F A
7idsle 2AREE S 9.

FUHE2AA F 2715 ol 5 dAT 72719 A 8E
FH3to] g AL 50~90°Ce 2= HellA I A7 Boll
A} dAeste] 2AFEE A8 L, o] F 100°CellA 108
7 A7 st d27] xol w3 A 7ke] WshE dofr
shot. el B3 05% A3t dE S8 F A5t 70
°Coll A 1087k bl %] 7] 3124 54t 37] 9} = H0] Fo] Agt
B 2 A HE-ste] WA AstEA] 39 4E 22 100°C
AN 10&7F Artdste] 220 EE S

FEe AH 3 ErE 93 bR 15 cm, AE 15 cm,
*°] 05 cm®] @72 A4 FH 50, 70, 90°Ce] E FollA
AIZbE 2 dA el ste] 2222 FAF . dAed A
F2E 100°CellA 1083t A7td st w7 2ol w2
Z\zke] a5 doprgbrt =3k WAAA Al 224722 |
312 odolny] Ysle] £ 05% dstgdw S8 F =43
o 4 70°Cell 4] 3087 el %] 7] F 12 <t 37 ¢ 8ol %
o] 248l AR o U E-3le] YA AA 3 Ao
100°Cel A 1087 A7tdsle] 27 S 24 s19ch

=3y 53

AAg AAFE =272 Rheometer(Fudoh RT-
2010DD, Japan)® &3l =d), FEFH FT-2 adapter
number 31(knife) 2 60 mm/ming) table speedol| A} &3]3}
93 32, ¢F 39} += adapter number 3-1 ¢ (probe) % 60 mm/min$
table speedol| 4] FA3l5ich 2 Al 82 &4 2= 103 o] 4
BHE Agsle] dglom Haa TEHAR B9



2717k 22 F ALA3E A2F7E

23 o DE

ool =2Z ¥t
Fohg A3k Lxol et AP sl 2474e] WoHE
ol A 3H(Fig. 1) 50°Ce} 70°Cll A = 7} 52717 A =
7k W, o) Azte] ATASE 2ABEA 2] 0}
B A e 2 5 slsieh BAA e 2 E T0C
A4 AT AR 2AZEA 1R EA vhebieh 27
t} 90°Cell A A A 2l &t 3t A Zbo] A Aol upz} 2247}
S7h A4 02 Fasto] 02 ol Folt 27139 Ao
2 "ojch. o12| ¢ dA4S PMESY] £843 2 PES] &4
Brof] w} 2 HRld o) L2 AT A9 AAPY wjEoz
A3 oH(7). FTHE 50~90°Cell A X170, 5, 10, 20, 30+)
2 w2713 § 100°Cell A 10#3F A7t she] Wl 2717 A3
o & ZAREE AT F = Fig. 29 2} 50°Cell A
A7 @ oA B 5271 2A7FEA FAH A2

1000

800

600 |

Strength (g,)

400 |

200 L —
0 10 20 30

Heating time (min)

Fig. 1. Firmness of onion as affected by heating time and
temperature.

1000

m50C
Ra7c

800

%

NN
Y

A I

NS
SO

NMUMHINMIDIDI MNI]

D

600

Strength (g,)

400

D

N

%
10 20 30
Blanching time (min)

4]

(3.

Fig. 2. Effect of blanching condition on firmness of onion
with subsequent reheating at 100°C for 10 min.
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Fig. 3. Firmness of onion blanched at 70°C for 20 min as affect~
ed by calcium ions in blanching solution and storage time
while reheated at 100°C for 10 min in tap water.

[J: blanched in tap water, M- blanched in 0.5% (w/w) calcium
chloride solution.
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Fig. 4. Firmness of soybean sprout as affected by heating
time and temperature.
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Fig. 5. Effect of blanching condition on firmness of soybean
sprout with subsequent reheating at 100°C for 10 min.
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Fig. 6. Firmness of soybean sprout blanched at 70°C for 10
min as affected by calcium ions in blanching solution and
storage time while reheated at 100°C for 10 min in tap water.
O: blanched in tap water, M: blanched in 05% (w/w) calcium
chloride solution.
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Fig. 7. Firmness of carrot as affected by heating time and
temperature.
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Fig. 8. Effect of blanching condition on firmness of carrot
with subsequent reheating at 100°C for 10 min.
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Fig. 9. Firmness of carrot blanched at 70°C for 30 min as
affected by calcium ions in blanching solution and storage
time while reheated at 100°C for 10 min in tap water.

3 blanched in tap water, ®: blanched in 0.5% (w/w) calcium
chloride solution.
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