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Abstract

Effects of cooking time(5~30 min in a pressure cooker) and HTST air dehydration time{0~9
min at 150C) on physical properties of dried green peas{3% moisture content, wet basis)
were investigated by determining rehydration ratio, rehydration curve, browning reaction and
puncture force. The rehydration ratic and curve of dried green peas were increased with increa-
sing cooking time and HTST air dehvydration time. Preheating of the green peas for 30 min
in a pressure cooker, or for 9 min of HTST air dehydration time prior to 60T air dehydration
recovered a 87.3% of original moisture content of raw green peas in a boiling water for 5
min. The browning reaction was graduatly decreased up to 15min of cooking time. Puncture
pressure of rehydrated green peas treated in a boiling water for 5 min was decreased, as
the cooking time and HTST air dehydration time were increased, and was highly correlated
with rehydration{r=—0.956). The effects of cooking time and HTST air dehydration time
on rehydration ratio, browning reaction and puncture pressure were significantly different at

the a=0.01 level except effect of HTST air dehydration time on browning reaction.

Introduction

Dry green peas and beans are commercially hy-
drated for 12~16 hr at room temperature prior
to processing. Hydration was necessary to dec-
rease cooking time and increase the drained wei-
ghtl.z)_

Several researchers studied the effects of hyd-
ration rates on the quality of the product using
chemical hydration mediums such as sodium chlo-
ride, sodium tripolyphosphate, sodium hicarbonate
and calcium chloride, which had a direct influence
to the color, drained weight and firmness of rehyd-
rated beans® ®. The effect of hydravac process
also facilitated infusion of solution through the he-
lium and fissures in the hydrophobic out layer
of seed coat for preparing quick cooking dry beans

7). But, little research has been conducted to study
the effect of processing parameters on physical
properties of green peas. High pressure water coo-
king method had higher sensory attributes such
as odor, flavor and sweetness of green peas than
atmospheric pressure water cooking method®. Ac-
cording to the texture studies of green peas using
a single puncture tester®!? the force required
to puncture green peas was related to alcohol inso-
luble solids and total solids, while the organoleptic
assessment of the texture of cooked peas was rela-
ted to the hardness of the raw cotyledon.

The objectives of this study were to examine
the effects of various of cooking times and HTST
air dehydration times on physical properties of
dried green peas.



196 M.H. Kim

Materials and Methods

Raw green peas

Green peas(Pisum sativum L. obtained from
the 1990 harvest were used in this study. The
moisture content of the green peas was 75.40%
on a wet basis.

Soaking, cooking and dipping

After soaking the green peas in water at room
temperature for 16 hr, samples were cooked in
a pressure cooker for 5, 10, }5, 20 and 30 min,
and immediately dipped in 0.2% salt solution at

room temperature for 5 min.

Air dehydration

After above pretreatments, green peas were ex-
posed to air at 6 m/s and 150 T for 3, 6, and §
min in a cabinet drier with a 0.59/co tray load,
and as the second stages of air dehydration, green
peas were dried at 60C and 4 m/s air velocity
to give a shelf stable final moisture content{3%,
wet basis).

Green peas were also dried in a cabinet air drier
at 60°C and 4 m/s air velocity directly after pretrea-
tments without HTST air dehvdration.

Determination of moisture content
Moisture content was determined in a cahinet
drier at 105C for 24 hr.

Determination of browning reaction
Browning reaction was determined according to
the method of Hendel et al'l’.

Determination of rehydration ratio and curve
Rehydration ratio was measured as the total
mass of rehydrated green peas per unit weight
of dry matter after rehydration. Ten grams of dried
green peas were added to 100m£ boiling water in

a 200mf heaker, held for 5 min and drained through
a Buchner funnel and weighed.

Rehydration curve was also determined by ad-
ding 109 dried green peas to 100mf boiling water
for the desired time and drained immediately th-
rough a Buchner funnel and weighed.

Determination of puncture pressure

Puncture pressure was determined by a modifi-
cation of Wager ef al method'”. A 1.0mm diameter
rod was mounted on the crosshead of the rheoner
{Yamaden, RE-3305) and the pressure required
to penetrate an mdividual rehydrated green pea,
097~ 1.04cm of geometric diameter, positioned
over a 3.0mm diameter counter-sink hole. The
measurement was performed at the crosshead
speed of 5 mm/s. The puncture pressure values
reported were the mean values from seven deter-
minations.

Results and Discussion

Effect of cooking time and HTST air dehydra-
tion time on rehydration characteristics

Effects of cooking time and HTST air dehydra-
tion time on rehydration ratio of dried green peas
in a boiling water for 5 min are given in Fig. 1.
The rehydration ratio of dried green peas was inc-
reased with increasing the cocking time. It might
he due to the structure expansion during cooking
of green peas, which made highest moisture gain
after 30 min of cooking time. The effect of cooking
time on rehvdration ratio was also described as
F-ratio(76.99) shown in Table 3, which was signifi-
cantly different at the a=0.01 level.

The amount of water absorbed by the HTST
treated dried green peas was higher that of green
peas dried directly at 60T through all cooking ti-
mes. These facts indicated that HTST treated
dried green peas cpen pores within the samples
which facilitated water penetration during rehyd-
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ration. Further evidence of more porosity in HTST
treated dried green peas could he seen in the reh-
vdration curve shown in Fig. 2. Preheating of the
green peas for 30 min in a pressure cooker, or
for 9 min of HTST air dehydration time prior to
60C air dehydration, recovered a 87.3% of original
moisture content of raw green peas in a boiling
water for 5 min, which had highest increase of
moisture(1.939 water/g solid).

According to the preliminary experiments, above
150C of air temperature and 9 min of dehydration
time made incidence of scorching or hardening
of the surface in samples. The rehydration curve
{Fig. 2) showed that the rehydration ratio in Fig.
1 may not be the maximum for all samples. It
meant values of the rehydration ratio obtained at
a point bhefore the rehydration curve levelfed off
were good indices of the relative rate of rehydra-
tion and rehydration capacity between samples.

The effect of HTST air dehydration time on reh-
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Fig. 1. Effects of cooking time and HTST air dehy-
dration time on rehydration ratio of dried
green peas which were rehydrated 5 min
in boiling water.

@Direct air dehydration at 60T

B3 min of HTST air dehydration at 150TC
prior to 60T of air dehydration

(6 min of HTST air dehydration at $50C
prior to 60T of air dehydration

19 min of HTST air dehydration at 150%C
ptior to 80T of air dehydration
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Fig. 2. Effects of HTST air dehydration time on re-
hydration curve of dried green peas in boi-
ling water.

@Direct air dehydration at 60T

B3 min of HTST air dehydration at 180T
ptior to 80C of air dehydration

(O86 min of HTST air dehydration at 150¢C
prior to 80T of air dehydration

019 min of HTST air dehydration at 150¢C
prior to 60C of air dehydration

ydration ratio was also significantly different at
the a=0.01 level as shown in Table 3.

Effects of cooking time and HTST air dehydra-
tion time on browning reaction

The O. D. value represented the browning reac-
tion index of dried green peas, which was gradually
decreased until 15 min of cooking time, bhut over
15 min cooking time, that of samples was increa-
sed as shown in Table 1. There was an initial bri-
ghtening of the green color during the cooking
within 15 min. But, further codking over 15 min
made the color of green peas gradually change
from bright green to yellow green. These pheno-
mena occurred owing to the loss of magnesium
caused by the release of organic acids from green
pea tissues, thus converting chlorophyll to pheoph-
ytini?. Generally, more than 50% conversion of
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chlorophyll was necessary to change the color from
bright green to yellow green!?. It was also true
for the cocking time on browning color develop-
ment of green peas, Effect of cooking time on bro-
wning reaction of dried green peas was significant
at the a=0.01 level as shown in Table 3.

Even through samples undergo heat damage at
high temperature dehydration process at 1507,
a 9 min of HTST dehydration treatment reduced
dehydration time by 3 hr dried to 3% moisture
comtent{wet basis) of green peas compared to that
of direct air dried at 60C. Eventually, the effect
of HTST treatments on browning reaction of dried
green peas was not significantly,different, as shown
in Table 3.

Effects of cooking time and HTST air dehydration
time on puncture pressure

Effects of cooking time and HTST air dehydra-
tion time on puncture pressure of green peas rehy-
drated in boiling water for 5 min were shown in
Table 2. Maximum pressure of each sample corre-
sponded to the rupture of the skin and the onset
of permanent deformation of the upper cotyledon.
The puncture pressure of rehydrated green peas
was decreased with increasing the cooking time
and HTST air dehydration time. Both structure
expansion due to cooking treatments and more
porosity due tc HTST treatments, which made
more water absorption during rehydration, contri-
buted to these phenomena. Becauge, puncture gre-
ssure highly correlated with rehydration ratio, Y

Table 1. Effects of cooking time and HTST air dehydration time on browning reaction of dried green

peas during air dehydration

HTSTY air dehyd-

Cooking time?  (min)

ration time(min) 5 19 15 20 30
] 0.018% 0.016 0.012 0.012 0.014
3 0015 0.015 0011 0012 0014
(] 0.016 0.014 0.011 0.014 0.012
g 0,013 0014 0.013 0.011 G.013

UGreen peas were dried at 150C.
DGreen peas were cooked in a pressure cooker.

Green peas were dried to 3% moisture content{wet basis) using a cabinet drier with 60C and units of

represented data were O. D. at 420nm.

Table 2. Effects of cooking time and HTST air dehydration time on puncture pressure of rehydrated green

peas in boiling water for 5 min

HTSTY air dehyd- Cooking time? (min)

ration time{min) 5 10 15 20 30
O 905 E6* 746 E6 586 Eb 546 E6 506 E6
3 7.94 E6 720 E6 582 E6 532 E6 433 E6
[+ 791 E6 6.69 ES 584 E6 500 E6 422 6
9 733 E6 6.02 E6 5.56 E6 4.05 E6 3.89 E6

UGreen peas were dried at 150C.
DGreen peas were cocked in a pressure cooker.

PGreen peas were dried to 3% moisture content{wet basis) using a cabinet drier with 60C and units of

represented data were dyne/cn.
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Table 3. Analysis of variance for the effects of cooking time and HTST air dehydration time on the three

responses

Process variables

Rehydration ratio

Browning reaction

F-ratieo
Puncture pressure

Cooking time 76966 * 1 15457* * 104.091* *
gg?’r air dehydration 15.4401! * 1.652N'S'2) 14‘92‘;_-,# *
U * : Significant at the a =001 level

NS, non significant

=—3516652.56 X+10.21 E6, r=—0956), where

X=

rehydration ratio(g water/a solid), Y= punc-

ture pressure(dyne/on). Cooking time had more

influence to puncture pressure of rehydrated green

peas than HTST air dehydration time, as shown
in Table 3.
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e Eol o] EIATHG~30E)H 150C9] 2L ©AL AFAZRAT(0~9F)] HE $FFY
E24 o oA v 9FS 595, BUTH, 43NS ¥ punctured B o 2 A 2AEIQE B
FEY B2 2dANH 2L DAL EFAXAT} ol dd wekA Fr1E A, AMER
30T e DA GFPFE NDH 0TAM HEP EFFL B M 58T B4, 49FF
FE-2 87.36% & R IAut. dx &5FY 243 A Es 2R 152 7A F3 FAEUG.
B oM R T HHA 7] GFFY punctured H-& 2 A4 2 AL SEDRAILY FoT)
utel Fo]Ett. Puncture Y4EI BHEIHNE ¢ 5L AFBAAE SN At (r=—0.956).
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