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Studies on Cooking of Vegetables (Part 4)
Effect of Salts on Firming of Vegetable Tissues

Michike Fuchigami, Eiko Konishi

Firming effect of certain salts added in preheating was nvestigated. When the tissues
were preheated with CaCl, and AICl;, those heated after the preheating were firmer than
those preheated without salt. In contrast NaCl promoted rather softening. MgCl, and FeCl,

had a little and different effect on the firming of the vegetable tissues.
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*The disks of Japanese radish roots were heated at 98°C for 30 min. wit-
hout heating,

Table 1. PH of the extracts from the disks of vegetables

Heating at 98°C for 30 min. Heating at 98°C

Preheating at 40°C for 20 hr. after preheating * for 30 min,

without preheating

Acetate buffer Acetate buffer

Deisgigerd'ltap i De‘lhngééerd“zﬂb BufT—' Deionized
Water “alone CaCly AICI; MeCly FeCly NaCl T Palone CaCloAICL, MgClsFeCl, NaCl  water
J?I?annte)zse cadish 5.40 5,62 421 419 417 417 411 4,14 58 535 4290 430 415 4.30 4,18 4.31 6,40
Sweet potato(root) 5,51 5,45 4,20 4,18 4,13 4,15 4.04 4,14 6,02 5.8 441 4,38 4.2 437 4.5 4,37 6,35
Potato(tuber) 5,76 5,71 418 417 4,13 4,15 4.08 4,14 6,08 557 437 4,38 4,23 435 427 4,40 6.21
Carrot(root) 5.86 553 417 415 412 413 4,03 411 6,20 580 441 439 4,17 437 418 4.40 6,20

% The disks of vegetables were preheated and heated 98°C for 30 min.
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Tahle 2. Firmness of the disks of Japanese radish roots preheating in water and buffer
with or without Ca salts after preheating in water and the amounts of the pectic
polysaccharides solubilized after these treatment and heating in oxalic acid-Na-ox-
alate.

The disks were heated in water or 0.01M acetate buffer (pH 4.2) with or without Ca-
acetate or CaCl, at 40 or 60°C and then temperatures were raised to and maintained at
ca. 98°C in water bath for 30 min.. The residue by filtration through sintered glass was
heated in 0.035M oxalic acid-Na-oxalate (pH 4.2) at 98°C for 3 hr.

) _ Heating at 987 for 30 gy o SO B
) Preheating min. in water after preheating 3 hr. in oxalic
P reheating acid-Na-oxalate
temperature z < 5 .
o e pH Breaking mg of pectic  pHBreaking mg of pectic ~mg of pectic mg of pectic
strength polysaccharides strength polysaccharides polysaccharides polysaccharides
(g/mn?) solubilized (g/mm?)  solubilized solubilized solubilized
water 4,61 228.3 38,3 4,72 157.4 1.9 11,0 51,2
Ca-acetals 5,70 235.4 34,6 5.25 1444 .7 14,8 51.1
e CaCly 4.61 2446 32.4 4.61 199.3 2.8 13.1 48,3
20 hre gfer 4,33 3964 35,0 4,32 17.5 3.6 12.5 511
Ca-acetate 4,30 336.8 43,7  4.30 1748 _ 11.6 58. 5
CaCI¥* 4,29 365.3 40,3 4,29 184.7 3.0 13.8 57.1
water 5.99 267.5 33.1 5.39  258,4 2.3 11,4 46.8
*
Ca-acetate 6,25 233,9 33,1 5.48 155,8 1.6 22.4 57.1
g0 CaClf 5,33 2364 35.1 5.20 2489 2.6 16,4 54,1
2 hr. F 36.7 5
Bulfer 4,21 270.1 7 4,31  67.3 3.7 11.6 52,0
Caacetate 4.22 293.0 28,1 4,26 167,2 3.3 18.5 49.9
CaCi¥* 4,20 2589 32.6 4.26 169.5 1.8 16.2 50.0
without preheating water 6.70 7.0 36, 2 16.3 52.5

Crude tissue 237.5

*0.02M Ca-acetate or CaCl, in water' 0.02M Ca-acetate or CaCl,in 0.01M acetate buffer(pH4.2)
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Fig. 2. Firming effect of salts added in preheating.

The disks of sweet potato roots were preheated in 0.1M acetate buffer of
sH42 with or without salts, deionized water and tap water at 40°C for 20 hr.
and then heated at 98'C for 30 min. in water.

*The disks af sweet polato roots were heated in water at 98T for 30 min.

without preheating,

3. Lxpwviombic iZHiEHoigic
2T

Table 1 D &EFHOpHIZ DWW T, KTk
NOFEIIH) 5,6~ 6.2, IEBIEH TMED Y

Breaking strength (g/mn®!
=]
E

Deionizad Buffer CaCl; AICIy MgCl; FeCl; NeCl Deionized Tap

water®  alone Hatar R {‘]"l:i#] 4,1~ 4, 4—(}) =72 5
[ without
preheating o A L ORFLIC RIT T IR OB
Fig. 3. Firming effect of siks added in preheating. WTFig. 32wz, Ledni DEED
The disks of potata twhers were preheated in 0.1M acetate buffer of pH 4.2 B g g R e S T S R
with ar withaut salts, deionized water and tap water at 40T for 20hr. and then AR TIRC30 M T 5 S IEEIZT LD <
heated at 98T for 30 min, in water. - - -
*The disks of potats wbers were heated in water at 9RC for 30 min, without ’.’lq o 7k T40C ?JOHT‘J‘ JET]]{WH‘-IHH ?J{'—f 5k h?&ft % E

prehenting

Z L7, AGEKRDHA LY i b 2 (R L



Pz, MEETLTTRMET A L. 40T IRAKP T ML 2BA L ) LEEOBREIZ IR - 22
HOREE LR L, JAFRECL TEHHEREMA 2 HEor S 2T E X 1
fbns 7 2o00TRIET L I =7 a0 W{L 2 REX S, Hke7d 74 - BIEFH 18k, 18
b b7 Z3FE(EIC b £ O IO D &V 2 Ehibh o 12,
4, 12A U ADBELIZ R IR OBz S w0
"
Table 1pHIZ2WTld, KThigaEs
% 5.5~ 6.2 R TINEADEL494. 0~ 4.4
THh-72, 0
I2A L ADRELIZ BITTIRE ORIz OV

4
TFig. 410RL7, KA LADHELIEK ¢ I
TIRC 0T MADH AL L T L2, HE §
K, KGEARTTMNEAT 2 L mit el §,
72 WM TSR B pE s R L ®
reht. FORERKNDEEL VR -2, =
NAEEIC | CEMEEOBE LA L
703 =7 ah LB L ZEEL, 2T
i:h'i‘fk.ﬁ I R Dﬁiﬁl‘ft’? e 2 n?{w:;f: B::"}:::r CaCl, AICI; MgCly FeCI-‘j NaCl Dzi::\::d T\::u'
SALES 185, AL F b ) 2B LIs A il printly
BRI et 1z, I ot o st R i My e g
then heated al 98°C for 30 min, in water.
*The disks of carrot ronis were heated at 98T for 30 min. without heating.
# 72

WAL DEEICOWT LTI MET B L g h A b7, ki T40°C 2085 [ T M 23
Y HEOSCTHEHIMEL TLELA A LA -, B3 % R T40°C 20055 T i #49
Lr. FHMBALAWTELLOLIERTOTADHEII DT LB {LERIL2d, £0iE
Iz ARDEE E N TEY 5 12, BEEROES. AMED L 2 OpHAH) 4,2~ 4, 4E7F =
ArFrAT) I d—LaxERILIZCWpHY THEOT, KROHE & e~ Tl % 2 TTHE
Wb sizbdhbLTRLP VNG, Bil - BEEE P 7 280 B o b & T 2 1%
B4 -T2 rE8bid, 4BOESTHEIEF P )7 2082 RET 2 & v EEE 7
AT, FhU AL e EHIEL, Bfb 2 RETE L OWEEL T BZ L EZ
LiLh,

7. PV ADEE, BEREA LS T ARKERTTMMAT S &, KL LT LTTF
TR L 72 5 L Db 2 ES L DL, FLALSTLETL, B4 A 225985 Tw b
Prvd BRI OpHA E - T a2 THEL Ltk vy,

Kic, WEbIC RIT T AMIEEOME L MET L MR, ik va, BiET A =740
OO RIZ oW T LS LA REE R, ke 7R A8 L ORARE 1 SR ElkIC
BIFdmBah ) ka4, WMz L - TH{boREIc 2B r38s 5 iz, ikt
FUTLIZIZE A EBLICHES NITE T, 52 - THILO HIZHNE - T3 E0v b
Vbt TV A, 20FWwE | Ledtv L OAIRIERA LY T LD H LR
I LY, TALADBEDAFEILT L =7 ada L )b & (R 2272,

ORI N7 F o HEORERICOWTIE BB L TITE 72w,



S #J

LI R T OB APNLENT, TVl A, E2Fvi Ledwl ICALAR
0.02M D HRERER (kA e 7o, b7 =74, WWike7 4 o7 BILE 1 8%,
faib+ b 7 A%k 0 1MEEEE - BERE L) 7 AR ETLC N Z 22 HRT40C 208F RN 2L K
T K TO8TC 30 E B L 72 & 2 OB LOREE F #at L ogE R, mikans 7o, |IET
D AT HOBEICOWT LS RIS, ke s AL A, WILE LB
AL B TT R/ a (| HEoBEIc X ey Roe, b M) 733 LA S
DA MITETHh L - TEHILICEIL - TWwad 2 Eabhh -7z,

#e Iz RERIC CBE 2 w2z B BRI R AN R ZRBER . AR AR R
—FagicEE s ERLET.

pa ik
1) APEEA . F bR, BAE— A s ke, 28, 44 (1975)
2) T, NRERT . MAR—, BT @ ELRIEAREACE, 21, 14 (1977)
3 ) Bitter, T., Muir, H.M. : Anal. Biochem. 4, 330 (1962)
4) HEREY W R, SHERLT C FEEMRE. 20, 235 (1969)
BEFIS34- 3 A31H <8



