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Development of Processing and Packaging Method of
Korean Side Dishes by Applying Hurdle Technology
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SUMMARY

This study consists of survey on consumers’ behavior on use of commercial
traditional basic side dishes in Korea, development of processing methods for
Korean typical basic side dishes, development of their packaging methods, and
quality evaluation of the developed products.

In the first part of the study, the preference and eating frequency, perception
and the use of commercial traditional basic side dishes were investigated by
survey on 18 markets and 464 housewives in Busan area. The basic side dishes
sold in the markets were in order of seasoned dried radish, salted garlic stalk,
braised black soy beans, braised pepper with dry anchovy, and braised lotus root.
The housewives preferred in order of stir-fried dried anchovy, braised pepper
with dry anchovy, braised beef seasoned, salted perilla leaf, perilla leaf kimchi
and seasoned sea lettuce. The frequency of eating ranked in order of stir-fried
dried anchovy, braised green pepper and dried anchovy, salted perilla leaf, and
perilla leaf kimchi. Salted perilla leaf, perilla leaf kimchi, braised crab preserved
in soy sauce, salted bean leaves, seasoned dried radish, and seasoned crab were
frequently or sometimes purchased by over 40% housewives. However, the
reasons of no purchase of the products were excess use of chemical seasoning,
unsanitary and unreliable cooking process, unreliable place of origin, and high
price, in order.

The housewives had a preference for a discount store(44.1%6) to purchase
basic side dishes. The reasons for purchasing them were the convenience(54.6%)
and readiness in small amount(23.1%6). The housewives had a high average
scores on the saving in cooking time(4.90/5.00), possibility of purchasing
whenever needed(3.93/5.00), and convenient use(3.85/5.00). But the perceived
reasons of low scores were suspicion about the use of chemical
seasoning(2.15/5.00), place of origin(2.21/5.00), and shelf life control(2.44/5.00). The

priorities in improvement demands of basic side dishes were the sanitary



preparation and consistent taste, use of chemical seasoning at proper level, and
sanitary distribution system. 52.5% of housewives showed willingness to buy the
products improved in the quality, and 65.6% of them expected the increaseed use
of products in the future.

In the second part of developing processing methods for Korean typical basic
side dishes, firstly preparation and cooking recipes of the side dishes were
surveyed to find food preservation hurdles used for Korean traditional side
dishes. As a next step, compositional and microbial quality attributes were
measured onto the samples collected from the market. Antimicrobial ingredients
added in the preparation are reasoned to work as important hurdles based on the
scientific principles. Heating processes such as blanching, boiling, braising,
hard-boiling and frying are applied helping to Kkeep the products by
decontamination or water activity adjustment. Measured salt contents of most
side dishes were in the range of 1-5% with those of salt-preserved vegetables
being higher. pH values were 4.7-6.4 with those of salt—preserved vegetables
being lower and those of hard boiled fishes being higher. Soluble solids of
braised or hard-boiled dishes were usually above 40°Bx, while those of blanched
and seasoned vegetables had lower values. Water activity values were 0.93-0.95
for seasoned vegetables and 0.77-0.88 for hard-boiled or semi dried beans and
seafoods. Products with processing steps of braising or blanching showed lower
bacterial load of 10*-10* cfu/g, while seasoned or salt-preserved vegetables and
seafoods had aerobic bacterial count above 10° cfu/g. Korean traditional side
dishes were found to apply the appropriate combinations of heating preparation
process, water activity and pH adjustment, and salting, providing the required
preservation properties.

Optimum recipe and preparation method were established for braised kidney
beans, seasoned perilla leaves and braised green peppers with dried anchovies,
which are commonly used typical side dishes in Korean home. Various
combinations of hurdles were applied with measurement in physical attributes and

storage stability. Basic ingredient formula were determined based on sensory



evaluation and storage trials. For the optimum organoleptic quality and stable
storage of braised kidney beans, heating process concentrating the liquid brine to
70% during 30 minutes was suggested with the proportion of sugar, soybean
paste and sugar syrup (1.3:1:1), which resulted in the cooked kidney beans
submerged just under the liquid brine. The seasoned perilla leaves had a very
stable storage characteristics and did not show significant difference in microbial
quality changes among formulation treatments. Washing method of perilla leaves
as pre-treatment could be used a potential help for their preservation. Soaking of
perilla leaves in 3% salt water for 1 minute followed by rinsing with tap water,
was proposed to have an improved storage stability. In case of braised green
peppers with dried anchovies, the recipe using fried anchovies rather than dried
one of 40g with soy sauce 2g and sugar syrup 13g per 40g green peppers had
better taste and preservation.

Compartment tray including three side dishes of braised Kkidney beans,
seasoned perilla leaves and braised green peppers with dry anchovies) in a
package was pasteurized under two different conditions and stored for 48 days at
10C with measurement of quality. Texture and surface color were not different
with pasteurization conditions while microbial quality change was significantly
affected. Thus pasteurization (10 minutes at 90C at cold point) based on
psychrophlic Clostridium botulinum seemed better than mild one based on
Listeria monocytogenes.

In the area for development of their packaging methods, the influence of
storage temperature and packaging conditions were investigated for three typical
side dishes in terms of microbial, physical and chemical qualities. Primary quality
index determining shelf life was found to be yeast/mold count, and its increase
was affected by compositional variables such as sugar, soy sauce and corn
syrup. Seasoned perilla leaves were stable for more than 90 days at 5~20C and
seemed not to require any further hurdle for its preservation in usual conditions
of storage. Its green color deteriorated but not to the extent of hurting
consumers’ preference. Braised green peppers with dry anchovies had similar

patterns of growth both in aerobic bacteria and yeasts/molds on green peppers
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and dry anchovies. During the storage at 10C water activity of green peppers
decreased and that of dry anchovies increased to reach an equilibrium level of
0.93. Use of fried anchovies decreased intial microbial load but did not give
significant effect on the subsequent microbial growth. Primary quality factor
was growth of aerobic bacterial growth on green peppers.

Growth of yeasts/molds and aerobic bacteria, respectively, on braised kidney
beans and green peppers of braised green peppers with dry anchovies could be
described by Baranyi’s model, which was used to evaluate the effect of
temperature and packaging conditions on the microbial quality change.
Temperature effect could be explained by Ratkowsky equation and used to
estimate the microbial growth and shelf life.

Application of modified atmosphere packaging incorporating more than 60%
CO2 could suppress the microbial growth significantly and thus preserve better
quailty of the braised kidney beans and the braised green pepper products. Shelf
life extension was presented at different temperatures for stretch wrapped
packages and modified atmosphere packages.

In the part of quality evaluation of the developed products, response surface
methodology was adopted to find the optimal ingredient formula based on
sensory quality evaluation. The optimal seasoning level for the braised kidney
beans (basis: 150g kidney beans, 600 mL water) were 15-24g soy sauce, 30-40g
sugar, and 45g of corn syrup Also, the optimal seasoning levels for seasoned
perilla leaves (basis: 30g perilla leaves, 5 mL water, 5g sugar, 15g chopped
garlic, 15g chopped leek, and 15g red pepper power) were 24-27 g sSoy sauce,
and 24g corn syrup. The optimized levels for braised green peppers with dry
anchovies (basis: 30g dried anchovies, 6g sugar, 35 mL water, and 40g green
pepper) were lg soy sauce, and 11-12.1g corn syrup.

The braised kidney beans packaged with air and 30% CO2/70% N, in June
spoiled visibly by mold at 10C after 7 storage days. However, those with 60%

and 100% COs, and vacuum packaged conditions did not show significantly
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different sensory quality change after 7 day storage at 10C. In January, the
sensory characteristics did not show significantly different among any hurdle
package conditions at 10C after 11 storage days, which suggested that
preparation environmental conditions may influence the microbial storage stability
of the products. Storage of green peppers with dry anchovies at 10C for 11 days
did not deteriorate sensory quality significantly and give difference between
package conditions either.

The consumers showed high preference score of 6.00 on the full scale of 9 for
the braised kidney beans and the braised green peppers with dry anchovies
packaged with a 60% CO02/40% N at 10C for 5 storage days. The male had a
significantly (p<0.05) higher score than the female on packaged braised green
peppers with dry anchovies. A total packaging cost for a packaged side dish
(90g) was analyzed to ¥#62.6-63.8. The costs of film and tray in the package
were W25.4 and #W35.0, respectively. The cost of 30% CO2/70% N» was 2.2,
that of 60% CO-/40%N, was 2.7, and that of 100% CO. was W3.2. The
package condition without tray was suggested for cost-saving. Finally a standard
procedures for processing, packaging and storage for braised kidney beans,
seasoned perilla leaves and braised green peppers with dry anchovies were

presented with mass balance.

_12_
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2. ZAICH A Ao kAL

Table 2-2¢= & A9 ZAMGS] dnkAbgte] dist 235 AASATE T4
59 918 354 &7t 20.7%, 36~4541% 33.3%, 46~5041% 35.0%, 514 o]
11.0%°]1 At WFFFEE 547%7F nZolar o FdASGS 1517 ~2507H< o]
3.4%=2 7 = JdERTh 60.1%9 FE7F A4S 7R gllal 87.8%7F ot

F& olFa e AR yuuh FHE0] AdS e HE2 e 5 (1997)

~
o AFoE He&Ad ZARA F5 41.3%7F S 7HA R dvtn KB sk
A EolA Al AHS & T AAUTH

Table 2-2. General characteristics of the subjects

Items N %
Age(yrs.) yrs<35 95 20.7
36-45 153 33.3
46-50 161 35.0
bl<yrs 52 11.0
total 461 100.0
Education level Middle school 55 12.0
High school 251 54.7
College and Univ. 154 33.4
total 460 100.0
Household income won < 1,500 77 17.0
(1,000won) 1,510-2,500 160 354
2,510-3.500 139 30.7
3.510<won 76 16.8
total 452 100.0
Occupation yes 279 60.1
no 185 39.9
total 464 100.0
Type of family small 404 87.8
large 56 12.2
total 460 100.0
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Table 2-3. Preference for basic side dishes by age M=+SD
yrs<35 36-45 46-50 51<yrs F value Total

Jorim(braising)
Braised black soy beans 3.26+1.01%"”  3.62+0.84° 3.48+0.89%° 3.60+0.98° 3.331" 3.49+0.92
Braised kidney beans 2.76+0.89% 3.1240.94° 3.04+0.80° 3.23+0.83" 4.266" 3.03+0.88
Braised lotus root 3.36+0.83% 3.60+0.95° 3.46+0.90% 3.75+0.82° 2.587" 3.52+0.90
Braised burdock 3.46+0.86 3.52+0.94 3.4440.92 3.65+0.96 NS?  3.50+0.92
Baised beef seasoned 4.07+0.77 3.80+0.96 3.97+£0.90 4.04£0.79 NS 3.94+0.89
Braised quail’s egg seasoned 3.88+0.90° 3.61+0.91% 3.70+0.91% 3.54+0.94®° 2.213" 3.69+0.92
Braised crab preserved in soy

3.56+1.19 3.48+1.11 3.42+1.11 3.67+£1.08 NS 3.50+1.12
sauce
Braised green pepper with dry R a b b .

3.93+0.84 3.92+0.85" 4.02+0.80" 4.24+0.65° 2.273° 3.99+0.81
anchovy
Braised kodari 3.21+1.00 3.09+1.05 3.23+0.96 3.25+1.00 NS 3.18+1.00
Braised peanuts 2.98+1.08% 2.81+1.022 3.09+0.94% 3.33+0.83° 3.001" 3.02+1.00
Jangachies(salted)
Perilla leaf kimchi 3.75+0.85 3.91+0.90 3.84+0.74 3.98+0.82 NS 3.86+0.83
Salted perilla leaf 3.94+0.70 3.92+0.84 3.91+0.73 3.97+0.77 NS 3.93+0.76
Salted bean leaves 3.55+0.92 3.53+1.00 3.69+0.99 3.66+1.02 NS 3.60+0.98
Salted green pepper 3.04+1.00° 3.23+£1.03®° 3.35+0.85° 3.45+0.98° 2.793" 3.26+0.97
Salted garlic stalk 3.51£1.00 3.43+0.92 3.44+0.94 3.52+0.99 NS 3.46+0.95
Salted whole garlic 3.29+1.03%° 3.56+0.98%° 3.54+0.94%® 3.74+1.02° 2.653" 3.52+0.98
Salted radish 3.05+1.07 3.03+0.93 3.17£0.89 3.10£0.95 NS 3.09+£0.95
Salted rakkyo 2.65+1.03 2.54+1.09 2.65+1.05 2.56+0.97 NS 2.61+1.05
Muchim(seasoned)/stir—fried(bo
kkeum)
Seasoned dried radish 3.85+0.94° 3.40+1.02° 3.71+0.95° 3.37+0.89° 5.830" 3.60+0.98
Seasoned crab 3.61+1.11% 3.43+1.12° 3.50+1.00* 3.91+0.86° 2.856" 3.54+1.06
Seasoned garlic stalk 3.63+0.91 3.45+0.85 3.44+0.92 3.60+0.80 NS 3.50+0.88
Seasoned file fish, dried 3.90+0.81° 3.55+0.91% 3.61+£0.94% 3.45+1.00° 3.874" 3.63+0.92
Seasoned dried squid 3.71£0.93 3.54+0.92 3.57+0.81 3.46+1.02 NS 3.58+0.90
Seasoned sea lettuce 3.93+0.80% 3.77+0.87° 3.82+0.88% 4.10+0.78° 2.233" 3.86+0.85
Seasoned seaweed 3.76+0.89 3.65+0.86 3.81+£0.86 3.91+£0.97 NS 3.75+0.88
Seasoned chinese bellflower 3.52+0.98 3.46+0.97 3.47+£0.93 3.67+£1.00 NS 3.50+0.96
Stir—fried stern of sea mustard 3.76+0.95 3.55+0.97 3.58+0.86 3.64+0.85 NS 3.62+0.92
Stir-fried dried anchovy 4.04+0.83 4.13+0.82 4.0940.74 4.10£0.76 NS 4.09+0.79
Stir-fried dried shrimps 3.50+1.10 3.45+0.92 3.44+0.89 3.48+0.81 NS 3.46+0.94
UDifferent letters indicate significant difference among groups by Duncan’s

multiple range test. NS : not significant. * p<0.05 **p<0.01
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Table 2-4. Eating frequency for basic side dishes by age M=+SD
yrs<35 36-45 46-50 51<yrs F value Total

Jorim(braising)
Braised black soy beans 2.61+1.38%" 2.76+1.21%° 3.02+1.32° 3.16+£1.34° 3.076" 2.86+1.31
Braised kidney beans 1.82+1.18 1.80+1.13 2.04+1.17 2.12+1.16 NS?  1.92+1.16
Braised lotus root 2.70+£1.20 2.52+1.23 2.89+1.32 2.76%+1.31 NS 2.71+1.27
Braised burdock 2.69+1.31%° 2.4241.36° 2.73+1.39® 3.00+1.27° 2.748" 2.65+1.36
Braised beef seasoned 3.12+1.16 2.80+1.36 3.10£1.23 2.82%+1.19 NS 2.97+1.26
Braised quail’s egg seasoned 2.76+1.36 2.55+1.42 2.69+1.33 2.34+1.11 NS 2.62+1.35
Braised crab preserved in

2.20+1.38 2.15+1.23 2.16%£1.29 2.27+1.28 NS 2.18+1.28
soy sauce
Braised green pepper with

3.75+1.24 3.71+1.31  3.99+1.30 4.06%1.16 NS 3.85+1.28
dry anchovy
Braised kodari 2.05+1.37 1.91+£1.20 2.22+1.34 1.97+1.17 NS 2.05+1.28
Braised peanuts 1.86+£1.19 1.86+£1.16 2.08£1.19 2.20%+1.14 NS 1.97+1.18
Jangachies(salted)
Perilla leaf kimchi 3.33+1.38 3.36+1.39 3.51+1.32 3.57+1.35 NS 3.43+1.36
Salted perilla leaf 3.86+1.15 3.54+1.30 3.82+1.30 3.62+1.31 NS 3.71+1.27
Salted bean leaves 2.7241.41%  2.48+1.31° 3.05+1.48° 2.83+1.34%° 4.265" 2.76+1.41
Salted green pepper 2.20+1.31%  2.2241.20° 2.54+1.32° 2.60+1.55° 2.609" 2.37+1.31
Salted garlic stalk 2.78+1.45 2.73x1.40 2.72+1.27 2.83%1.40 NS 2.75+1.36
Salted whole garlic 2.6241.43" 2.85+1.47% 2.88+1.38%° 3.20+1.44° 2.836" 2.85+1.43
Salted radish 2.07£1.19 1.91£1.20 2.1841.38 1.91+£1.16 NS 2.04+1.26
Salted rakkyo 1.44+0.83 1.60+1.12  1.4440.93 1.50+0.97 NS 1.50+0.98
Muchim(seasoned)/bokkeum(s
tir—fried)
Seasoned dried radish 3.0041.36° 2.73+1.30%° 3.02+1.29° 2.48+1.19% 3.091" 2.86+1.31
Seasoned crab 2.284+1.36° 2.20+1.26% 2.25+1.33% 2.88+1.42° 3.428" 2.31+1.34
Seasoned garlic stalk 2.74+1.43 2.79+£1.22 2.67+1.28 2.83%+1.21 NS 2.74+1.28
Seasoned file fish, dried 3.14+£1.37 2.85+1.43 2.84%+1.42 2.79+1.50 NS 2.90+1.42
Seasoned dried squid 3.23+1.49°  3.02+1.42° 3.01+1.55° 2.47+1.48* 2.657° 3.00+1.50
Seasoned sea lettuce 2.93+1.28% 3.13+1.24%® 3.19+1.23% 3.58+1.00° 3.019" 3.16+1.23
Seasoned seaweed 2.70+1.27%  2.67+1.29% 3.07+1.41*® 3.44+1.30° 5.722° 2.90+1.35
Seasoned Chinese bellflower 2.8311.41 2.70x1.42 2.66£1.26 2.66%+1.32 NS 2.71+£1.35
Stir—fried stern of sea

2.89+1.46 2.78+1.39 2.90+1.41 3.08+1.35 NS 2.88+1.41
mustard
Stir-fried dried anchovy 4.11+1.11 4.08+1.19 4.22+1.17  4.2841.05 NS 4.16+1.15
Stir-fried dried shrimps 2.47+1.40 2.32+1.30 2.50+1.42 2.75+1.46 NS 2.46+1.38

UDifferent letters indicate significant difference among

multiple range test. INS : not significant. *p<0.05 **p<0.01
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Table 2-5. Frequency of buying N(%)
Scarcely Sometimes Often Total
Jorim(braising)
Braised black soy beans 286(62.3) 143(30.8) 30(6.5) 460(100.0)
Braised kidney beans 363(79.1) 82(17.9) 14(3.1) 459(100.0)
Braised lotus root 323(70.4) 115(25.1) 21(4.6) 459(100.0)
Braised burdock 327(71.2) 113(24.6) 19(4.1) 459(100.0)
Baised beef seasoned 291(63.3) 126(27.4) 43(9.3) 460(100.0)
Braised quail’s egg seasoned 328(72.1) 92(20.2) 35(7.7) 455(100.0)
Braised crab preserved in soy sauce 252(54.8) 172(37.4) 36(7.8) 460(100.0)
Braised green pepper with dry anchovy 303(66.3) 99(21.7) 55(12.0) 457(100.0)
Braised kodari 376(81.0) 65(14.2) 16(3.5) 457(100.0)
Braised peanuts 355(77.7) 94(20.6) 8(1.8) 457(100.0)
Jangachies(salted)
Perilla leaf kimchi 238(52.0) 158(34.5) 62(13.5) 458(100.0)
Salted perilla leaf 209(45.6) 177(38.6) 72(15.7) 458(100.0)
Salted bean leaves 258(56.2) 159(34.6) 42(9.2) 459(100.0)
Salted green pepper 329(72.5) 105(23.1) 20(4.4) 454(100.0)
Salted garlic stalk 278(60.7) 143(31.2) 37(8.1) 458(100.0)
Salted whole garlic 288(62.6) 139(30.2) 33(7.2) 460(100.0)
Salted radish 343(74.7) 100(21.8) 16(3.5) 459(100.0)
Muchim(seasoned)/bokkeum(stir-fried)
Seasoned dried radish 272(59.4) 142(31.0) 44(9.6) 458(100.0)
Seasoned crab 273(59.6) 147(32.1) 38(8.3) 458(100.0)
Seasoned garlic stalk 307(67.5) 117(25.7) 31(6.8) 455(100.0)
Seasoned file fish, dried 296(64.8) 118(25.8) 43(9.4) 457(100.0)
Seasoned dried squid 324(70.7) 97(21.2) 37(8.1) 458(100.0)
Seasoned sea lettuce 283(61.7) 131(28.5) 45(9.8) 459(98.9)
Seasoned seaweed 308(67.1) 119(25.9) 32(7.0) 459(100.0)
Stir—fried dried anchovy 292(63.5) 97(21.1) 71(15.4) 460(100.0)
Table 2-6°= AR Al Awkzk 434, 9ol 4, )=l g 23
S AAsEATE Al E@ukzke] ol aE E A 44.1%, AUAY 24.9%, wHz
Al 23.6%, TPkl 53% % YERHTE 2239k 187 (2003)9] Aol M = 56.3%
b AT AES QF AP Fust vt Bustg i g 5(2005) 9]
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Fig 2-1. The reasons for not buying the commercial basic side

dishes(Multiple response)
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Table 2-6. Place, reason, and amount of purchasing commercial basic side dishes N(%)

Age Household income Occupation
1510- 2510~
yrs<35 36-45 46-50 bHl<yrs <1500 3510< Yes No Total
2500 3.500

Place of purchasing
Discount store #54(568)  60(39.7) 68(43.6) 15(32.6) 27(38.0) 64(405) #64(46.4) #41(562) 118(435) #80(449) 198(44.1)
Traditional market ~ 12(12.6) 38(252) 40(25.6) #22(478) #23(32.4) #45(285) 31(225) 11(151) 64(23.6) 48(27.0) 112(24.9)
an(;ifetSlde dishes  oo049) #42(396) 34(218) 70152 18(254) 34(215) 36(261) 13(17.8) #68251) 38(21.3) 106(23.6)
Home shopping 2(21) 1(1.3) 1(0.6) 000.0) 1(1.4) 1(0.6) 000.0) 227  #4(15)  000.0) 4(0.9)
Local market 0000 203 3019 000 104 425 000 000 207 3017 5011
Department store 442) 863 #1064 243 114 1063 761 682 1565 961 24(5.3)
Total 95(21.2) 151(33.7) 156(348) 46(10.3) 71(16.1) 158(35.9) 138(31.4) 73(16.6) 271(604) 178(39.6) 449(100)

x? 29.070™ 24.7141° NS?
Reasons for purchasing
Convenient use #57(602) 81(536) 85(53.8) 23(48.9) #41(562) #89(57.1)  68(49.3) #44(415) #153(56.3) 94(52.2) 247(54.6)
Taste 0000 527 203 12D 227 319 225 113 518 3017  8(18)
No knowledge of 774 213 549 000 4G5 426 429 226 #140) 317 1431
preparation
Economic D 213 22D 1@D 144 213 204 113 4015 201 6(1.3)
Readiness of 19(20.0) 31(20.5) #42(266) #12(108) 16(154) 35(22.4) #40(29.0) 13(17.1) 59(21.7) #45(25.0) 104(23.0)
small amount
gjﬁeme of 000 #7146 638 121 000) #49) 322 463 622 844 1431
tf;‘eg preparation 8(84) #17(11.3) 744 5(106) 682 1171 1304 4(5.3) #26(96) 11(61) 3782
Hard to prepare 332 640 9G7)  #(23) 341 532 6(43) #7(36)  8(29) #4(88) 22(49)
Total 95(21.1) 151(335) 158(35.0) 47(10.4) 73(165) 156(35.2) 138(31.2) 76(17.2) 272(60.2) 180(398) 452(100)

X? NS NS NS
Amount of purchasing
Amount of a meal  45(47.4) #81(53.6) 80(51.0) 19(41.3) 33(45.2) #82(522) 68(50.0) 38(50.7) #139(51.1) 87(48.9) 226(50.2)
2{;‘;2“ of several gm0 6) 70(464) T7(490) 4276577) #40648) T5(ATS)  68(500) 37(493) 133489 #O1GLY) 224(498)
Total 95(21.2) 151(33.6) 157(35.0) 46(10.2) 73(16.6) 157(356) 136(30.8) 75(17.0) 272(604) 178(39.6) 450(100)

X*? NS NS NS

D% Observed value>Expected value. 2 NS: Not significant. “p<0.05 *“p<0.01
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Table 2-7. Frequency of home cooking for basic sides dishes M=+SD
Agelyrs) Household income(1,000won) Occupation
_ _ _ F . 1,510- 2,510-
<35 36-45 46-50 51< <1,500 3510< F value Yes No t value Total
value 2,500 3.500
X 3.32+ 3.61+ 3.75+ 368+ 5593" 3.38+ 3.61+ 372+ 3.59+ ., 351+ 3.7+, 361%
Jorim al) b b b . a ab b a 2731 2952
0.90° 0.78 0.79 0.86 0.84 0.81 0.80 0.89 0.82 0.82 0.83
Jangac 2.27+ 267+ 2,93+ 273+ 8945 250+ 2.64+ 272+ 2.89+ 9591° 2.54+ 2,90+ 3787 2.68+
hies 095 101> 094" 097 ; 094° 090" 105" 111> 7 0.96 1.02 ’ 1.00
Muchi 3.77+ 3.89+ 4.04+ 4.06+ . 379+ 391+ 4.06+ 3.90+ ., 387+ 4.04+ . 394+
a ab b by 2689 a ab b a 2455 2129
m 0.94° 0.77 0.77 0.84 0.90° 0.84 0.69 0.91 0.83 0.79 0.82
Bokke 4.06+ 3.98+ 4.06+ 3.92+ NS 3.88+ 4.00+ 4.10+ 4.04+ NS 3.95+ 411+ 9021° 4.01+
um 0.80 0.75 0.80 0.89 0.84 0.79 0.75 0.84 0.81 0.77 ’ 0.79
UDifferent letters indicate significant difference among groups by Duncan’s multiple range test. NS : not

significant. * p<0.05 **p<0.01

7Hgol el WukzkRel digh ZeHlE A3}E Table 2-70] AAstATh HAAA o=
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Table 2-8. Perception of basic side dishes by housewives’ characteristics M=+SD
Age(yrs) Household income(1,000won) Occupation
. o . F 15100 25100 - t
=35 36-45 46-50 5l =1,500 3510< F value Yes No Total
value 2,500 3.500 value

2)

Convenient use 4.11:0.61"" 3.80+0.67" 368+0.87" 3.74+0.82" 57377 375:0.82 3.84+0.75 3.82+0.71 393+0.78 NS”  383+0.74 3.80+0.81 NS 382+0.77

Sanita
. '”Z_ 265:068 2558077 2513086 248:091 NS 253:077 256:079 263:0.82 242082 NS 256:0.83 253075 NS 2558080
preparation

Taste 3.30+0.66" 3.13+0.80™ 2.94+0.80" 3.09+0.78" 4.470" 3.01:0.83 3.11:0.73 3.16:0.73 3.06+0.89 NS 3.08+0.79 3.12+0.77 NS  3.09+0.78

Saving i
av:g u:_ 4.30+0.73" 4.09+0.73" 3.93+0.85" 4.04+0.69" 4558 3.98+0.95 4.06+0.73 4.15:0.66 4.06+0.88 NS 4.06+0.81 4.10+0.74 NS 4.07+0.78
cooking time
Sanitary keeping . . - - .

o 2.90+0.85 2.71+0.89 262+0.87 2.72+0.89 NS = 266+0.89 2.77+088 2.71+0.85 267+091 NS 2.74+091 269+0.82 NS 2.72+0.88
and distribution
Reasonable use
of chemical 2.15+0.67 2.17+0.79 2.03+0.87 2.27+1.05 NS = 222:075 212:092 2.10£0.78 2.13+0.79 NS 2.190.87  2.03+0.75 2.038" 2.13+0.83
seasoning
Use the good

food 2494066 251£0.82 2.39+0.83 2.46+0.97 NS 255%0.73 247+0.83 2.43£0.78 240+0.89 NS 247+0.83 243+0.78 NS 246081
oods

Inexpensiveness 2.46+0.78 2.48+0.86 2.46+0.86 2.58+1.00 NS 2.51£0.7

3

2444086 253+0.92 2444084 NS 251087 243+085 NS 248+0.86

Variety in side . N N -
371+0.79  3.60+0.89 3.64+0.84 3.70+0.87 NS 3.70+0.82 3.60+083 3.67+0.86 3.68+092 NS 3.67+0.81 3.62+092 NS 3.65+0.85

dish items
Economics 320£1.02° 282+1.02" 2.70+1.01° 294+1.00" 4984 292¢1.02 2.88+1.00 292+¢099 275¢1.14 NS 2.88+1.02 2.84+1.03 NS 287+1.03
Possibilit of
purchasing 4.04+065 3.91+0.67 3.86+0.68 3.88+0.95 NS 3974067 3.89+0.66 3.96+0.60 3.90+0.89 NS 3.90+0.70 3.95+0.70 NS 3.92+0.70

whenever need

Confidence i
OMIAENCE TN 9 481080 2516088 220:0.87 237:095 NS 2386082 2556092 233:0.87 230:086 NS  216:089 2385090 NS 2414089
shelf life control

Variety i
anely 320:091 325:096 3361088 3244100 NS 3306087 3216092 328:097 339:091 NS  331:096 3241089 NS 3288093
package units

confidence in . b . " "
L. 2214083 2144087 222+0.81 2.16+0.94 NS 243+094” 2.16+0.82" 2.11+0.78" 2.14+0.90" 2529° 2.17+0.88 2204080 NS
place of origin

DDifferent letters indicate significant difference among groups by Duncan’s multiple range test. NS
! not significant.
* p<0.05  *#xp<0.01
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Table 2-9. Perception of basic side dishes by place of purchasing M+SD

Discount  Traditional side dishes
Total
store market market value
Convenient use 3.88+0.73" 3.75+0.70 3.90+0.72 NS?  3.85+0.72
Sanitary preparation 2.60+0.79 2.52+0.82 2.58+0.76 NS 2.57+0.79
Taste 3.13+0.74 3.04£0.78 3.18%0.75 NS 3.12£0.75
Saving in cooking time 4.09+0.79 4.03+0.74 4314+0.70 NS 4.09+0.76

Sanitary keeping and
T 279+0.87  272+087  2.70+083 NS  2.75+0.86
distribution

Reasonable use of
. . 2.15+0.82 2.08+0.87 2.21+0.82 NS 2.15+0.83
chemical seasoning

Use the good foods 2.47+0.81 247+0.81  255:0.76 NS 2.48+0.80
Inexpensiveness 240+0.86™  252+0.87"  267+0.84° 3502° 2.50+0.86
Variety in side dish items 3.60+0.89 3.68+0.93 3.69+0.64 NS 3.64+0.84

Economics 2.75£1.06°  2.96+1.07"  3.08+0.88” 3.990° 2.89+1.03

Possibility of purchasing
3.89+0.76 3.93+0.66 4.00+0.60 NS 3.93+£0.70
whenever needed

Confidence in shelf life N . .
2.55+0.87 2.29+0.93"  2.39+0.82"" 3.309" 2.44+0.838
control

Variety in package units 3.22£0.90 3.37+0.90 3.35+099 NS 3.30£0.93
Confidence in place of

o 227+0.83  211+0.87  2.19+085 NS  221+0.85
origin

V" Score scales: 1(never agree) — H(very agree). 2 NS: Not significant. YDifferent
letter indicate significant difference among groups by Duncan’s multiple ranges
test. p<0.05
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Table 2-10. Satisfaction of basic side dishes by housewives’ characteristics M=*SD

Agel(yrs) Household income(1,000won) Occupation

_ - 1510~ 2510~ res

=35 36-45 46-50 51= F value =1,500 3500 3500 3510= F value Yes No t value  Total
Braised perilla leaves
Taste 327072 343+064 3312072 3.36+0.75 NS 324+066  3.42¢061  3.32:0.74 3.36+0.83 NS 335£070 335070 NS = 335:0.70
Price 305:0.86  296+0.77 294082 316:1.01 NS = 291:08)  3.04+080  2.98:0.81 3.00+0.89 NS 3024086 029080 NS 299083
Sanitation  2.84+0.69 282064  2.87+0.78 267070 NS = 296+080 2912066  2.75+0.72 2.73+0.69 NS 286076 279+062 NS = 2.83+0.70
Approp.
portion 3.30:0.78  321+0.73  317+0.84 313091 NS 319:0.71  320+0.83  3.20:0.80 3.25+0.84 NS 3214080 3204080 NS  320+0.80
size
ffg{“uf:i;d 284078 292+080 293074 294083 NS  310061"" 292+078" 292:0.83ab  2.74+0.82" 2462°  294+0.80 286076 NS = 2.910.78
Condition
gflj““‘p‘“g 3.05+0.83  299+0.77  3.02+0.78 300078 NS  301:091  3.08t0.78  3.01:0.72 2.94+0.78 NS 3074084 293069 NS = 301+0.78
distribut.
‘;?ﬁ‘gﬁﬁfn 325+0.73  3.10+0.80 3.18+0.75 3.16:068 NS  335:069  3.17+0.78  3.13:0.73 3.10+0.83 NS 3254078 305071 2435" 3.16+0.75
Shelf llife  2.90+0.89  3.00£0.82 2904089 2914075 NS  292+079  292+089  3.05+0.75 2.82+0.97 NS 300£087 287082 NS 294085
Total 305:043  306£045 305048 305046 NS  308:037  3.08+047  3.04x0.45 3.00:0.57 NS 309:048 300:045 NS 304076
Braised soybean
Taste 3143079 320+069  3.09+0.82 344085 NS  311:090  324+066  3.15:0.76 3.20+0.91 NS 315084 3224065 NS  318+0.78
Price 293090 280£067 286073 300098 NS = 276:083  291:0.73  2.83:0.76 297+0.87 NS 288:078 286:077 NS 287078

Sanitation 287069  2.87+0.71  2.85+0.76 2.88+0.80 NS 3.03£0.77"  292+067°  2.84:0.77" 2.64+0.72" 2674°  289+0.77 283067 NS = 2.86+0.73

Approp.
portion 3.21£0.78  3.15x069  3.23:0.79 3.11:0.84 NS 296+0.84"  3.26+0.72"  3.17:0.71" 3.2240.84° 2385 3.18+0.79 3.17+0.71 NS = 3.18%0.75
si1ze

In‘q";‘tverfg;’sd 283:0.76  277+078  279+0.75 282:086 NS = 286:0.72  280+0.76  2.86:0.79 2.69+0.82 NS 2834080 275:073 NS = 280:0.77
Condition

gé(}‘”cﬂmg 3.03:0.73  289+0.75  3.030.82 282071 NS 294+078  3.00£0.76 293073 2.91+0.88 NS 3.04+0.79 283071 2255 2.96+0.77
distrib.

fgﬁ(‘;ﬁ%ﬂ 307:073  3.09:076 311079 308062 NS  321:070 3.18+0.74  3.01:0.73 2.97+0.87 NS = 315076 300073 NS = 3.09:0.75
Shelf life 287076 290078 273091 288:076 NS  280+074 2884085  289+0.78 2.69+0.87 NS 2884087 277074 NS = 283082
Total 301:049  296£042  297+051 300051 NS 296:047  3.04:041  2.96:0.46 2.92+0.60 NS 301£049 293042 NS = 297:0.76
Pickled garlic

Taste 313096  3.14:079 314080 297083 NS = 296:085 3.18+0.83  3.18:0.79 3.06:0.93 NS 312:085 312082 NS 312084
Price 293+091 2804074 2.89+0.83 290091 NS 264085 288+0.82" 295+0.80°  291+087" 2318+ 283+086 285076 NS  287:082
Sanitation 278078 286+061  2.86:0.75 272:076 NS 293080 284069  282+0.71 274070 NS 286£074 278066 NS 283071
Appropriat

e portion  3.20¢095 318:0.68 3.11+0.88 300:080 NS  3.08+0.83 320084  3.19:0.74 3.00£0.94 NS 314:082 317083 NS 315082
si1ze

gaaﬁ\rfg{;d 2.86:0.80  278+079 289071 284+083 NS 291£0.78" 2.88+0.75"  290:0.75" 2.62:0.89" 2465 286+0.82 281+073 NS  2.84%0.79
Condition

gfqdkee‘“”ﬂ 295:0.85 297+0.77 291075 269084 NS 283:092  296+0.76  2.96:0.71 2.81:0.89 NS 301%079 277077 2520™ 291079
distrib.

fjg(‘;ﬁﬁfn 3.12:0.76  304+078 303073 306074 NS = 306:082  3.11+0.73  3.06:0.71 2.93+0.83 NS 315:076 290+071 2857 3.06+0.75
Shelf life  289:0.83 287082 2874092 3.00:096 NS  285:095 2924079 293082 275+1.03 NS 290£092 288:078 NS 289087
Total 208+0.62  296+043 297+053 2911051 NS 292¢058  3.00+047  3.00+0.46 2.86+0.65 NS 2994053 2924047 NS = 295+0.79
Stir-fried /muchim dried fish

Taste 317100 3.10:084 316095 331093 NS  331:086  3.14:090  3.12:0.89 312+1.04 NS 323$097 305083 NS 316092
Price 272¢089 2824083  2.86+0.90 287+1.05 NS 2.60:093  281+0.83  2.90+0.90 2.82+0.91 NS 2824091 2714084 NS  2.810.89
Sanitation  2.82+0.80 279067  2.80+0.81 261:084 NS 286:082 2814069 281081 2.65:0.77 NS 2814077 274075 NS = 278+0.76
Approp.

portion 320:078  323t079 303085 312:095 NS  317:0.74  3.19+084  3.08:0.79 3.18:0.91 NS 3174085 312078 NS 315083
si1ze

&Zﬁrﬁif 2.85+0.77  280+0.78  278+0.79 2804083 NS = 292¢0.77° 293+0.76"  2.75:0.80" 2.62+0.80° 2545°  284+082 2744072 NS 2.80:0.78
Condition

O

keeping 297073 292080 3013078 290:094 NS  300:089 300075  2940.73 2.86:0.92 NS 300£079 290080 NS 296079
and

distrib.

fs;“;f:n 3143067  299:0.78  306:0.75 312¢076 NS 325:065° 311:076" 3.04:0.69°  286:090" 2507 3.10:073 300:077 NS = 306:0.74

Self life 2.85+0.83 2.92+0.87 273090  2.96+0.83 NS 2.90+0.87 2.88+0.85 2.91+0.76 2.68+1.03 NS 2.88+0.93 2.82+0.78 NS 2.85+0.87
e 296:048  295t051  293t053 297¢050 NS 300049 299049 295049 2.85:064 NS 298t053 290049 NS  294:082
D P o : - 2 :
Different letters indicate significant difference among groups by Duncan’s multiple range test. “NS : not
significant.

* p<0.05  *#p<0.01

_41_



Table 2-11. Satisfaction of basic side dishes by place of purchasing

M+SD

Discount

Traditional

Side dishes

store rharket market F value Total

Braised perilla leaves
Taste 3.37+0.61" 3.32+0.84 3.38+0.63 NS?  3.36+0.70
Price 2.94+0.82 3.13+0.82 3.02+0.84 NS  3.02+0.83
Sanitation 2.84+0.63 2.80+0.76 2.88+0.66 NS  2.84+0.70
Appropriate portion size 3.15+0.80 3.28+0.87 3.28£0.66 NS 3.22£0.78
Food 2.90+0.81 2.97+0.77 2.94+0.63 NS  293+0.76
Condition ofkeeping and  305.076 3026085 ~ 296:072 NS 3024077
Package condition 3.16+0.77 3.25+0.81 3.10+0.64 NS 317075
Shelf life 3.05+0.75 2.82+1.00 2.97+0.83 NS  297+0.86
Total 3.06+0.44 3.08+0.52 3.06+0.45 NS  3.06+0.45
Braised soybean
Taste 3.20+0.69 3.14+0.95 3.19+0.76 NS  3.18+0.79
Price 2.79+0.70% 3.16+0.85" 2.76+0.74" 7624 2.89+0.77
Sanitation 2.82+0.76 2.91+0.73 2.87+0.60 NS  2.83+0.71
Appropriate portion size 3.15+0.69 3.27+0.82 3.13+0.69 NS 3.18+0.73
Food 2.80+0.72 2.79+0.92 2.84+0.66 NS 2.81+0.77
Condition of keeping and 3014070 296:088 2881066 NS 2.960.76
Package condition 3.03+0.73 3.19+0.82 3.08+0.62 NS  3.09+0.73
Shelf life 2.85+0.69 2.77+1.02 2.87+0.82 NS  2.83+0.83
Total 2.96+0.52 3.03+0.56 2.96+0.39 NS  298+0.46
Pickled garlic
Taste 3.13+0.76 2.90+0.95" 3.37+0.72° 6267  3.12+0.82
Price 2.82+0.80 2.96+0.87 2.90+0.76 NS  2.88+0.81
Sanitation 2.87+0.71 2.73+0.65 2.87+0.72 NS  2.83+0.70
Appropriate portion size 3.10+0.85 3.26%0.85 3.12+0.74 NS 3.15+0.82
Food 2.91+0.80 2.76+0.79 2.85+0.66 NS  2.85+0.77
Condition of keeping and 5 g4.076"  277:079" 3026074  2302° 291077
Package condition 2.95+0.76 3.08+0.81 3.17+0.58 NS  3.04+0.74
Shelf life 2.97+0.79" 2.71+0.99" 3.00£0.83" 2743 2.90+0.86
Total 2.97+0.40 2.90+0.55 3.04+0.39 NS  297+0.49
Stir-fried/muchim dried fish
Taste 3.21+0.88" 2.93+1.04° 3.36+0.79  4302°  3.17+0.92
Price 2.77+0.89 2.89+0.94 2.86+0.82 NS  2.83+0.89
Sanitation 2.85+0.82 2.67+0.71 2.80+0.70 NS  2.79+0.76
Appropriate portion size 3.12+0.75 3.23+£0.93 3.12+0.80 NS 3.15+0.81
Food 2.82+0.74 2.71+0.85 2.88+0.74 NS 281077
Condition of keeping and 309,074 280£079 2074085 NS 295078
Package condition 2.99+0.77 3.10+0.69 3.09+0.69 NS 3.04+0.73
Shelf life 2.93+0.79 2.67+0.96 2.90+0.92 NS  2.85+0.87
Total 2.96+0.49 2.87+0.51 3.00+0.52 NS  2.95+0.50

Score scales: : l(never agree) - b(very agree). ? NS: Not significant.

“Different letter indicate
multiple range test. p<0.05

significant difference among groups by
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Table 2-12. Priorities of importance in purchasing basic side dishes by housewives’

characteristics M+SD
Agelyrs) Household income(1,000won) Occupation
_ F _ 1,510~ 2,510~ i t
=35 36-45 46-50 51= =1,500 _ 3510= F value Yes No Total
value 2,500 3.500 value
Price 1.80£1.65" 1.88+1.71 1694170 157¢162 NS” 211£1.76"™ 197+1.71"  165+164"  1.25¢1.44° 42637 185¢165 165:172 NS 1.76£1.68
Taste 356:1.45 354:158 335157 3424157 NS 332152  360:158 351148 325159 NS 344%157 351£150 NS  346:1.54

Sanitation 378111 359:1.15 365:1.26 393124 NS 379:1.07" 349+125"  3.75:1.22" 390+1.06" 2.389° 375+1.14 359126 NS  3.69¢1.19
Original

place of . o - e . ) ’ . i oags]agh — o en . < -

food 1.76+158 1.78+1.59 1.79+1.59 1.95£165 NS  144+149" 1.72+1.49° 1.78+1.66" 2.38+168" 4635 1.76+156 184164 NS  1.80+1.59
raw foo

materials
Shelf life  2.36+1.48 2464144 269+150 227+1.33 NS  2.76+150  2.33+1.50 253+1.41 2.54+1.39 NS 2504150  249+141 NS = 250+1.46

Proper use

f

U‘ - 1.72+¢151 1.79+1.54 1.83+1.43 1.82+143 NS  161+1.46  1.87+1.58 1.8041.41 1.70+1.45 NS 1724146 189152 NS  1.79+1.48
chemical
seasoning

U Scale score: 1(the 5th rank) - 5(the 1st rank). “Different letters indicate significant difference among

groups by Duncan’s multiple range test. NS : not significant. * p<0.05 **p<0.01

Table 2-13. Priorities of importance in purchasing basic side dishes M*SD

Discount Traditional Side dishes F val Total

market market market vatue ota
Price 2.76+1.65" 2.79%1.73 2.82£1.72 NS? 2.78+1.68
Taste 4.60+1.45 4.42+1.58 4.69£1.53 NS 4.58+1.50
Sanitation 4.66+1.27 4.78+1.09 472+1.13 NS 471+1.19
Place of origin 2.64+1.52 2.79£1.56 2.80+1.61 NS 2.72£1.55
Shelf life 3.49+1.51 3.56+1.32 3.30£1.39 NS 3.46+1.43

Proper use of
_ _ 2.85+1.46 268+157  268+139 NS 276147
chemical seasoning

Y Scale score: 1(the 5th rank) - 5(the 1st rank)
? NS: Not significant
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Table 2-14. Priorities in improvement demands of basic side dishes by housewives’

characteristics M+SD
Agelyrs.) Household income(1,000won) Occupation
. 1,510~ 2,510~ _ F t
yrs=35 36-45 46-50 S5l<yrs F value =1500 _ _ 3510= Yes No Total
2,500 3.500 value value

Consistent taste 3.30+1.64 3424152  3.36+1.41 2.85+1.45 NS 354%146 3544152  2.83+1.42 337141 NS 350¢144 3.00+1.54 2262 3.3141.50

Sanitary ! . . -
amtany 357119" 368+1.26" 372¢126' 430:107° 36200 362:135 366:118  388¢127 3714121 NS 3674125 383:122 NS 373+124

preparation

Reduction in price 2474159 263¢120 300149  235+164 NS  260:154 296+145 2504138  255:157 NS 267¢146 273¢149 NS 269147

Development of _ _
eon 311145 2824139 240:136 2834147 NS 3194124 2843154  271+137  229¢121 NS 285:138 2504143 NS 2754140

various items

Sanitation of

keeping and 297+1.34 2.89£1.28  2.62£1.33 2.82+1.24 NS 2.80+1.21  2.80+1.

distribution

o
S

2784136  2.87+147 NS 279+1.32 284+131 NS 281+1.31

Indication of shelf _ B _ B
Jif 2.55+1.29 250+1.23  2.84%1.27  2.75+1.31 NS = 260£1.37 244125  285+¢1.24  274:1.21 NS 270+1.30 261+122 NS 266+1.27
ife

Proper use of
chemical 3.00£1.39 3.19+1.39  3.07+143  2.80+1.14 NS 296£1.36 3.15+1.40  297+1.33  3.12£1.38 NS 3.02:1.34 3.12+1.44 NS 3.06£1.38
seasoning

Confidence in . . . . . . _

L. 294141 279155  2.76+1.40  2.63+1.45 NS 286%1.57 261+1.46  3.06+1.49 273142 NS 279:152 281137 NS 279+145
original  place
Appropriate

. . 2.38+1.26 1.77+0.93  2.00:1.12 2.37+1.18 NS 2.50£1.15 1.940.93 1.81+0.96 2.09+144 NS 197+113 210£1.03 NS 2.02+1.09
portion  size

UDifferent letters indicate significant difference among groups by Duncan’s multiple range test.
NS : not significant * p<0.05 #*#p<0.01
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Table 2-15. Priorities in improvement demands of basic side dishes M=SD
Discount  Traditional Side dishes F
store market market value Total
Consistent taste 3214148  323t159 360141 NS” 3.30+1.49
Sanitary preparation 3.63+1.26 3.96+1.18 3.77+1.29 NS  3.75+1.25
Reduction in price 250+1.48"  313+¢1.47" 3.11£1.34" 3.604" 2.77+1.47
Development of various items 2.88+1.45 2.44+1.22 2.65+1.39 NS  2.71+1.38
ilzr;ﬁﬁzzn of  keeping and ,es.107 970:123  269:130 NS 2.82+131
Indication of shelf life 271130  256+1.26  2.66+1.24 NS  266+1.27
Proper use of chemical seasoning  3.10+1.37  281+£1.37  3.07t142 NS  3.02+1.38
Confidence in place of origin 2.82£1.40  2.79+¥148  2.63+1.46 NS  2.76+1.43
Appropriate portion size 2.00£1.16 2.26+0.88 2.13+1.30 NS  2.09+1.12

1 3)

Scale score: 1(the 5th rank) - 5(the Ist rank). 2 NS: Not significant.
Different letter indicate significant difference among groups by Duncan’s multiple
ranges. p<0.05
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Table 2-16. Intention of buying the commercial basic side dishes N(%)

Household income(ten thousand won) Occupation

1,510~ 2,510~
2,500 3.500

Age

yrs<35 36-45 46-50 Sl<yrs <1500 3510< Yes No Total

79(52.0)  76(475) 23(46.0) #44(57.1) 76(47.8) 71(51.4) 77(42.8) 239(52.2)

6(7.8)

#46(60.5) #162(58.3)
7(9.2)

Yes #61(64.2)

No 9(9.5) #23(15.1)  #24(15.0)  6(12.0) 21(132.) #26(18.8) 34(12.2) 28(156) 62(13.5)

25(26.3)  50(32.9) 60(37.5) #21(42.0) 27(35.1) #62(39.0) 41(29.7)  23(30.3) 82(29.5) #75(41.7) 157(34.3)

1dea

A 95(20.8)  152((33.3) 160(35.0) 50(10.9) 77(17.1) 159(35.3) 138(30.7) 76(16.9) 278(60.7) 180(39.3) 458(100)

@ NS

NS

10.6417

#. observed value>expected value. NS

Table 2-17. The prospects for

: not significant.

using the commercial basic side dishes

#+p<(.01

N(%)

Age

Household income(ten thousand won)

Occupation

yrs<35 36-45 46-50

5l<yrs

<1,500

1510- 2,510~

B
2500 3500 o0

Yes No Total

Increase 58(61.1) #104(69.3) 102(63.8)

Present

#32(337) 30(15.1) #44(27.5)

level

Decrease 000.0)  5(3.3) 5(3.1)

No idea 5(5.3) 11(7.3) 9(5.6)

35(70.0)

8(16.0)

2(4.0)
5(10.0)

49(63.6)

#21(7.8)

0(0.0)
7(9.1)

105(66.5) #93(67.9) #49(60.5)

39(24.7) 31(22.6) 20(26.3)

4(2.5) 6(4.4)  2(26)

106.3)  7(5.1)  5(6.6)

#185(66.5) 114(64.0) 299(65.6)

70(25.2) 45(25.3) 115(25.2)

5(1.8) 739  12(26)

18(6.5)  12(6.7)  30(6.6)

50(10.9)

77(17.2)

158(35.3) 137(30.6) 76(17.0)

278(61.0) 178(39.0) 456(100)

95(20.9) 150(33.0) 160(35.2)
X NSV

NS

NS

observed value>expected value. D'NS

. not significant
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A: package tray B: before packaging C: after packaging

Fig. 3-1. Schematic diagram of three compartment tray
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Table 3-1. Raw materials used for preparing Korean traditional side dishes
(braised foods)

Side dish name

Broil food

(Korean name)

Braising food

(Korean name)

) Dried
. Bean Dried Dried otus Kidney Perilla  Cuttlef Green Potat radis
Materials Forean cur anchovy pollac root Burdo beans leaf ish Anchovy 1)le])k
name ’ k ck o ¢ in leave
s
73 EwA el AL 9 AT A Q70 R o N
= HARE 7]
¢ =¥ = ey *H =Y =¥ e IR e ORE .
B SR
A B/ AB iABC iA A BiA BI ABC A A BiA B C DA BiABIAB
Bean curd i o0
Potato 2 [ X ] [ [ X ]
Dried R eoe ° eooo0 °
anchovy
Dried pollack o] X% [ )
Lotus root A+ e
Burdock %9 [ 2K
Kidney bean 733 [ X X )
Perilla leaf K [
Dried
cuttlefish 40l oo
I‘)’L]rf:gkm kA ()
Dried A7) oo
radish leaves
Green pepper il [ X J [ ] o 00 [ ]
Onion ¥k [ [ ]
Sea tangle ThA up [ ) [ ]
Carrot e [
Horean %4 ° oo oo
soy sauce
Soy sauce Y 0 000 000 6 0 60 0000 o000 [ J
Doenjang by [
Kochujang a7 [ ] [ ] [ ]
bal.ted A9 °
shrimps
Sugar g [ ) [ ) 0. 06 © 00 0000 O [ BL I K J
Starch syrup E9 00 . 000 © 6 0 00O [ ) () [ 2K ]
Salt e [ J e o [ J [ [
Alcohol = [ ] [ ] o 06 [ ] 0000 [ J
Vinegar S [ | [
Powdered red f = 7t PP PSP °
pepper i
Ground garlic vl& o 00 [ X ] [ [ ] [ o 0 000
Green onion ¥} [ 3 J [ ] [ J 00 o
Ginger 7 [ J
‘Whole
bl o000 O o oo [ J 00000 [
sesame
Perilla oil =% 0 00 L
Sesame oil i [ ] [ ] [ J [ K ] [ ] [ J [ J [ ]
Bean oil 2 & [ ] [ o0 o 00 o 00 o
Ground ? jj ° ° °
pepper 7}
Ground Aag LX) ° o e o o
sesame
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Table 3-2. Raw materials used for preparing Korean traditional side dishes
(seasoned vegetables)

Side dish name

Seasoned vegetables
(Korean name)

. Korean Sen Wild oo g Acom Bes Balloon ied -
Materials e et Spinach rocam-b PTACKT HE8 T gtarch can flower OUNE Seaweed  cuttlefi YU Radish
name  pumpkin lettuce ole en plant paste sporouts Toots radish <h ber
off 5k =t G aAE A EEREEE =ehA] N v eAel 2] RS
3 3 3 Ui uE w3 3 3 A T uE e
A B A B A A A B A BABCDA BABARB
Green ol u
pumpkin ot o o
Sea 4
5}
lettuce Hel LA
Spinach AlF A [ X J
Wild e
rocambole @2 L4
Bracken Ak [
Eggplant 7HA [
Perilla leaf 2 Y
Crown 271
daisy e L4
Acorn
starch [ I
D
Bean ERRR-R
sporouts s o o0
Balloonflower - .
root = L4 o
Young o o o
radish =T
Seaweed v o000
Dried © 2 o]
cuttlefish 2731 L
Cucumber 2] [ ] [ [ [ ] o o0 o
Radish b [ e e
Carrot g [ K )
Lettuce G [ ]
Large
green Ll [ J [ J [ ] [ I [ ] [ ]
onion
Onion %t [ [
Green ==
pepper *aLF [ ] o o [ ]
é’;’ﬁlyd vhs e o6 .06 o0 [ ] e 06 06 o0 0 o [ ] ® 0600000 0000 0
f;nri:] At e o o o [ ] e o 0 o [ ] [ N J o0 o
Bean curd - [
Powdered -
red i/]_}: [ ] [ ] o o [ ] [ ] o0 o 0o [ ]
pepper !
Kochujang A [ J o 00
Korean P
soy sauce =30 [ ] [ ] [ N J [ ] e o 0o o o000 [ ]
Soy sauce 7+ [ ] o 0 [ J
Salted 0.
shrimps -2 L]
Vinegar Az e o [ [ ] [ [ ] [ ] o006 oo [
Salt v e o o [ [ [ ] o o ° [ ] [ (] o0 o000 0
Sugar ek [ [ [ [ [ [ ] o006 oo [
Starch Do
syrup =7 L4
Alcohol [J [J (]
Whole =
sesame i L4 L] L] L] [ ] [ ] [ ] [}
EZT;E? KE=s [ ] o o600 [ ] e o6 0o o [ ] [ ] e o o o0 0.0 O
Ground %
pepper 7hE L4 L4 °
Ground A=A [ ]
mustard 7k
Sesame oil A5 [ [ B K XK ] [ o e e [ [ e o0 e
Perilla oil & [ ] [ ]
Bean oil LI ) [
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Table 3-3. Raw materials used for preparing Korean traditional side dishes
(salted food and kimchi)

Side dish name

Salted food(vegetables) Kimchi
(Korean name) (Korean name)
Materials Korean Perilla Radish Green Codonopsis Garlic Cucum Whole Perilla Green Korean Young Cucum Dried
< h name leaf A pepper lanceolata  stalk ber garlic leaf onion  leek radish ber radish
A8l & aLg - nEE Qog Fubs %8 gax T A 2017 hs
gobd ot gorn THEV gilm o Fopd  wx A A4 Ix AT wae
ABCDIABC:ABC A A A A ABC A BIAB (A B A B (A B C
Perilla leaf 7191 0000 (X X )]
Radish + [ X X ) [ X ) [ J
Green ==
pepper Al 000 [ )
Red pepper &35 [J [ ]
Codonopsis =
lanceolata ik o
Garlic stalk "% [ J
Cucumber ~ 2.9] [ ] [ 2K
Whole Epla
garlic svhs L4
Green onion 2 3} o O [ ] 000 0 O [ ) [ I )
Large green .
onion of 7t 000 [ X J o 00
Korean leek -3 [ K J [ 2K J
Young o=
radish =T oo
Dried, ol eooe
Pepper leaf 5% [ ]
Chestnut k) [ X J
Korean soy Jh=r
sauce = b
Soy sauce  HF o oo [ X X ) [ ) [ ] [ ]
Doenjang A% [ ]
Kochujang — 31.57% [ ] [ [ ] [ ]
Salt = [ ] [J [ J [ ] [ ] o0 o0 0 o0 060 ©° [ J
Sugar Ag (A X XX ] [ ) [ ) o0 06000 O () [ J
Starch ooy
syrup =9 [ X J [ ] [ ] [ ] [ ] [ J
Vinegar B (X ) [ ] [
Alcohol = [ ] [ J [ ]
. o5 eee o o 000000 00 00 000
Ginger A7 o000 6 o o [ X ) o000 060 00 O [
Powdered 2 e
red pepper AT} [ J o0 O 000 06 0 00O o 060 0600
Salted
anchovy 23 [ J o0 o0 o000 [ ] [ ] [ J
juice
ced o AeA ° o o
"he: [
;}L?fncart flour P Y
Glutinous g
rice suffer 7 = b ot ot o
Powdered 971 & 7} PY
malt F
Glutinous ym1=
rice flour Az ot
‘Whole =
sesame & [ 2N ] [ ] [ ] [ J
Good  A2F | 00 0ee e ° ° °
Sesame oil  H7E 000 00 [ J [ ] [ ]
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Table 3-4. Raw materials used for preparing Korean traditional side dishes
(salted fish)

Side dish name
Salted fish

(Korean name)

Korean Cuttle Roe of a Yellow Large

: . s . Pollack
Materials Anchovies . Shrimps Gills oW Octopus eyed Clams & .oC
name fish pollack corbina . tripe
herring
© A ) S| . L R=] _
aas BT aea wman 7 FDT msan U2 2 gun
N N N N
A B ‘A BIA B A B ABA B A BA B:A B A B
Fresh 434 @ @
anchovy
Cuttle fish 2740} o0
Shrimps A5 o O
Roe of a
ey
pollack ° LA 4
P(l)llack Ay PP )
tripe
Gills o} 74H| [ X J
Yellow
o Ao [ BN
corbina
Octopus L) o O
Large
eyed wi e o] o o
herring
Clams =N [ BN )
Salt e e O o ® 6 6 6 000 06 06 060 0 0 0 0 O
Sugar Ad [ e 6 o
Starch 2 °
Syrup
Powdered
red 157t @ @ @ o 6 06 000 06 6 00 0 0 0 0 O
pepper
Ground
. vhE e O o0 0o [ J o000 6 0 o o0 [ I
garlic
Green
. o} o O o0 e o o [ ] o O [ I BN M J
onion
Ginger A7y [ K ) [ o e O [ I J
Radish 7 [ [ J
Green S
i @ [ J [ J ([ J
pepper
Red .
&aF o0 [ ]
pepper
Pear ulj [ J
Alcohol = [ ]
Sesame
i e @ e o o [ M J o0 00 [ I
ol
Vinegar e [ [ J [ J
‘Whole
&N [ ] o O [ J [ [ ] [ J [ J [
sesame
Ground
KUE~S=a ) [ I I ] [ [ J [ ]
sesame

_65_



Table 3-5. Cooking processes used for preparing Korean traditional side dishes

Side dish name

Korean
name

Cooking processes

Selection

Select
raw,
material

F

wa

st

ing

Dehyd
ration

Blanch
ing

Boil

Cook  Roast

Steam

econd
hing

Fry

Drying

Salted
or
long
time

Salted
for
short
time.

Fermen

tation
in soy
and
bean
paste

Seaso

on
with

spices

Cooking

Dress

X a

Mix a
salad

Braising bean
curd

Braising potato

Braising dried
anchovy

Braising dried
pollack

Braising lotus

Braising burdock

Braising bean

Braising perilla
leaf

Broiled dried
cuttlefish

Broiled dried
anchovy

Broiled green
pumpkin

Broiled potato

Broiled dried
radish leaves

Seasoned green
pumpkin

Seasoned sea

Seasoned spinach

soned wild
mbole

TO

Seasoned bracken

Seasoned
eggplant

Seasoned acorn
starch paste

asoned bean
sporouts

Seasoned
balloonflower

asoned young
adish

vl -3

oned dried
ttlefish

Seasoned
cucumber

Seasoned radish

alted perilla leaf

Salted radish

Salted green
pepper

Salted codonopsis
lanceolate

Salted garlic stalk

alted cucumber

Qo)A
Fol x|

Salted whole
garlic

Perilla leal
Kimchi

Green onion
Kimchi

Korean leek
Kimchi

Young radish
Kimchi

EESE

Cucumber Kimchi

Dried radish
Kimchi

el

Salted anchovies

Salted cuttlefish

Salted shrimps

Salted roe of a
pollack

Salted yellow
corbina’

Salted large eyed

herring

Salted clams

Salted pollack
tripe

HEZA BHE hurdled FHE9
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R
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Table 3-6. Chemical composition and microbiological load of Korean traditional

side dishes

R (S%t;%etr o stBEva) SISEVA)  SThEVA) Aef;%ﬁ%ifm Mf;%ﬁlg%ﬁ“
Braising potato 77H29  093(021) 52300020 2440003 455001 40 x 109011 3.3 x 10%0.03)
Drawing dried w25 088004 621003  256(006) 504002 53 x 1010.09) 22 x 10°013)
Draising dried 9915 080033 614005  199002)  49302) 70 x 1002 43 x 10%0.24)
E{ftismg lotus  eyzzg  096(010)  519002)  150(008) 4430300 7.3 x 109023 64 x 10%0.21)
Braising S9EY 090(0.12)  523(005) 144002)  425004) 20 x 10%0.13) 37 x 101(0.33)
Praising kidney - &'d 8 081020 621004 LI5006)  30400D 10 x 10003 13 x 10°0.23)
Draising Kidney 4% 077000 5490020 110004 630005 23 x 1010.04) 10 x 10%0.05)
Braising Iidney g‘g% 084(0.19) 5640011 1550003 4500002 62 x 10011) 33 x 10%0.06)
Braising perilla  pojzg 0930300 516003  493008) 26700100 84 x 100.05) 82 x 10%0.63)
broted dried mAwe 083060) 634009 253014 57400200 74 x 107007 39 x 10°0.02)
Broiled shrimps Al<¢-%& 08200200 6210003 243025  455(032) 85 x 10%0.05) 4.2 x 10%(0.03)
Drofled dried — SHA 0861100 550003 207002 571080 60 x 107004 60 x 107(0.04)
Broiled e ; 4 3
seasoning Hhde 085003 567006 287023 5450100 65 x 100.03) 45 x 1040.04)
ﬁgg;gged sea g ®a 091(1.10)  526(0.02)  365(0.12)  33.3(080) 55 x 1070.05) 3.7 x 107(0.08)
gggggggd SgFA 089(1.20)  51000.05)  1.94(0.05)  57.1(0.40) 19 x 10%0.12) 72 x 10%0.14)
Seasoned ol 7bo) " |
winter, EE 095(050)  6620007) 10700020  500040) 51 x 10%0.03) 48 x 10'(0.08)
Seasoned .
codonopsis HeERE 09000300 52200020 20000220 255(012) 4l x 10°%008) 3.1 x 10%0.02)
peasoned AFvE 095(1.00)  606(0.12)  1970027)  117(080) 60 x 107011 1.3 x 10'0.35)
%fj;fggd f}%} @l 0.94(0.20)  5.82(0.02)  2.60(0.02) 6.6(0.50) 2.1 x 10°0.07) ND(0.00)
ggiégg?gwer SHY 095040 5670020 213008 1550100 29 x 1041.02) 64 x 1010.17)
Seasoned green MIEM 095030 646005  267008) 1170050 26 x 1001 42 x 10'021)
Salted garlic  TIEE 090030)  477(003)  ALLOOD 427080 L1 x 10°0.17) 52 x 101014)
Salted radish ~ %4obA 093009 48200060 523008  256(012) 14 x 10°0.08) 24 x 10%(0.22)
Salted ' Selm 091008 472000 500002 247009 20 x 10°010) 16 x 10°0.32)
Dried radish  purgye) 0930200 6.140006)  2270006) 37700500 16 x 10°0.18) 7.7 x 10°0.12)
%;giz?}a:;rma Z807 080040 471000 5620000 367030 21 x 107000 15 x 1010.40)
Palted perilla L 083005 50900D 20020 174013 11 x 1070.23) 2.4 x 10°(0.33)
Palted perilla 5 083003  472001)  2401D  15402D 56 x 107017 3.1 x 10%0.12)

Salted perilla
eaf 3

Salted perilla
leaf 4

Salted perilla
eaf 5

3 0.84(0.04) 4.78(0.02) 2.3(0.10) 22.2(0.33) 48 x 1070.04) 4.3 x 10%0.26)
4 0.85(0.02) 5.27(0.05) 2.1(0.02) 19.6(0.02) 3.3 x 10%0.02) 5.1 x 10%0.18)

WO R s wiS s
OKQ wOKO nokO noHO nlHO

o]

0.84(0.06) 5.51(0.03) 1.8(0.07) 12.6(0.23) 4.2 x 10%0.05) 3.7 x 10%0.54)
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Table 3-7. The mixing ratio of raw materials for braise kidney

beans
Raw materials Mixing ratio(%) Weight(g)
Kidney beans 17.8 150
Water 714 600
Sugar 3.6 30
Soy sauce 3.6 30
Corn syrup 3.6 30

Table 3-8. Compositional recipe factor for braise kidney beans

Levels(g)
Code
-1 0 1
Sugar X1 30 40 50
Soy sauce Xo 15 30 45
Corn syrup X3 15 30 45
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Table 3-9. Physical quality attributes of braised kidney beans of different

compositional recipes which were stored at 10T

Storage time (day)

Treatment
0 5 10
Soy Corn
No. Sugar sauce syrup Ay pH Aw pH aw pH
(® () (g)
1 -1(30) -1(15) -1(15) 091 6.35 0.94 6.37 0.94 6.43
2 —1(30) —1(15) +1(45) 0.92 6.34 0.94 6.32 0.95 6.41
3 —1(30) +1(45) -1(15) 0.90 6.06 0.94 6.10 0.95 6.16
4 —-1(30) +1(45) +1(45) 0.90 6.08 0.94 6.16 0.95 6.14
5 +1(0) —-1(15 -1(15 091 6.28 0.95 6.39 0.96 6.46
6 +1(50) —1(15) +1(45) 0.91 6.34 0.93 6.42 0.94 6.46
7 +1(50) +1(45) —1(15) 0.91 6.09 0.94 6.15 0.93 6.19
8 +1(50) +1(45) +1(45) 0.89 6.07 0.93 6.12 0.91 6.17
9 0(40) 0(30) 0(30) 091 6.14 0.94 6.31 0.93 6.26
10 —-1(30) 0(30) 0(30) 0.91 6.20 0.95 6.28 0.94  6.27
11 +1(50) 0(30) 0(30) 0.90 6.14 0.94 6.30 0.92 6.23
12 0(40) -1(15) 0(30) 091 6.36 0.94 6.41 0.93 6.41
13 0(40) +1(45 0300 091 6.12 0.93 6.13 0.93 6.15
14 0(40) 0(30) -1(15 0.90 6.23 0.94 6.26 0.94 6.24
15 0(40) 0(30)) +1(45) 0.90 6.17 0.92 6.22 0.93 6.25

2) 7t9zxd wE £33y, nAEH 2 Ws)
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7EA Azl AIgle] oF pH 65 A== A9 H|szstdvh A% 5d A= 7FE AR
FE G Zo IS B, A 1094E 27 pHEY @A 24 2
%% pHE Yehlar Aok 7H88 13 E W= Fig. 3-3
A HojFar it 7FAARte] dojda s JMEA NP E FFS =4 vHEwen
A 204744 sk A9 gl g =] Wske Fig. 3-49)
ow, 7] FEIZHALEE 0948 7HGAIE BAgle]l sYd ghE ®melvh ey
A 5L A= 7R 308 251 Aol A 2FzF FUbER A, 50 407 7ol

M z7)9F 2ot o) 3027 255 Jtd HE® AdEzdo] dolglyE AFT

U
E
Do
()
©
2
fr
(@)
]
2
S
=
S

X
e
2
_l

R
32

_71_



20 25

15
Storage time(day)

10
-72 -

2 W X g A wW E o
nn«vu .CI X L.#! ~ xR
ﬂﬁ_ﬁH :IAU _ﬂ/no 7E JOJI ‘;L
Gl T LT K
m O# ﬂE s o o= <0 i =y
Ny il o lum o
SR LS o o o
T g R LT xR
L
. —_— N OE MW.O
R R R B
) o) T X Mo —x I
o = i 2 ,uo o 2
Nogp o M2 < o X
D oy R oof W KR o
o TR -~ X Q
s S
of W o g M B M ogmom
w WO gy °RR @
o o= W M 2
- HoON wm s
IS P ooy X e
<0 - —_ HT_ AT 3 {
5 K o © 4 mo o
- g T o ®S
=~ ’ E ~ B !
I U_. ) o= - No el
TR o o -y g
R O T 5 K
)
= wr O
Nﬂ_pw _E Hl Lo HL ,_t ﬂu _,lo,ﬂ s
TN W o o
M T %o g ol gy
T 0 . B w =0 -
= w Mo T = ©
= s
5%%%5%@%& | |
el W™ = X . -
EREEGY BTN oF & B L © 1w ;v v ¥ W
> _fwﬂmﬂ%% FW%G%GMGM
I L S B e q
—_
-
T SN o oy o 2o udm H
W oW O o W W o
o ] oo & 1 o Eom

Fig. 3-2. Changes in pH of braised kidney beans prepared with different heating

times and stored at 10TC. € heating for 25 minutes, A: heating for 30 minutes,
@®: heating for 40 minutes, B heating for 50 minutes. Vertical bars indicate

standard deviations.
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Fig. 3-3. Changes in water activity of braised kidney beans prepared with
different heating times and stored at 10C. €: heating for 25 minutes, A: heating
for 30 minutes, @: heating for 40 minutes, I heating for 50 minutes. Vertical
bars indicate standard deviations.
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Fig. 3-4. Changes in soluble solid of braised kidney beans prepared with different
heating times and stored at 10C. €: heating for 25 minutes, A: heating for 30
minutes, @: heating for 40 minutes, B heating for 50 minutes. Vertical bars
indicate standard deviations.
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Fig. 3-5. Microbial quality changes of braised Kkidney beans prepared with
different heating times and stored at 10C. €: heating for 25 minutes, A: heating
for 30 minutes, @: heating for 40 minutes, - heating for 50 minutes. Vertical

bars indicate standard deviations.
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Table 3-10. Sensory evaluation” of braised kidney beans prepared with different
heating times and stored at 10C for 0 days

Cc;?nlzleng Color Brightness Flavor Saltness Sweetness nutty taste Tough
25 min. 5.66+1.26 5.16£2.06" 5.33£1.35 4.83£1.46 4.83£1.44 5.30£1.41 5.27+1.87
30 min. 5.11£1.76° 5.08+1.77° 552+1.38 5.19+1.65 5.58+1.42 5.97+1.53 5.61+1.84
40 min. 4.13+1.31° 3.72+1.64° 5.16%1.50 558+1.31 5.58+1.27 5.27+1.34 5.38+1.64
50 min 4384157 391+1.82" 4.66+1.43 4.80+1.43 5.13+1.53 5.13+1.65 5.02+1.69
F value 7.804 6.150"" Ns? NS NS NS NS

"Means based on evaluation of 12 judges, 3 replication of study, and score from 0 to 9.

IDifferent letters indicate significant difference among groups by Duncan's multiple range test.
9NS : not significant. **p<0.01

Table 3-11. Sensory evaluation” of braised kidney beans prepared with different
heating times and stored at 10C for 5 days

Cc;?nlzleng Color Brightness Flavor Saltness Sweetness nutty taste Tough
25 min.  6.05+1.43"% 6.38+1.71° 5.13+0.86 461%1.10 4.47+0.97 5.05+1.26 4.80+1.67
30 min. 5.75+1.27° 5.88+1.34% 5.11+1.08 5.16£1.27 5.55+1.22° 5.66+1.12 5.55+1.61
40 min. 5.08+1.48" 4.75+1.44° 5.13+1.04 511+1.54 5.69+1.52° 552+1.48 5.55+1.44
50 min 4.86+1.55" 4.44+1.73" 494+1.16 5.16+1.57 5.63+1.51" 5.27+1.50 5.50+1.40
F value 5.436™ 12.455" Ns? NS 6.878™ NS NS

1)I\/Ieans based on evaluation of 12 judges, 3 replication of study, and score from 0 to 9.

ADifferent letters indicate significant difference among groups by Duncan's multiple range test.
9NS : not significant. **p<0.01

Table 3-12. Sensory evaluation” of braised kidney beans by different heating time
during stored at 10C for 10 days

Ctﬁ?g Color Brightness Flavor Saltness Sweetness nutty taste Tough
25 min.  6.00£1.09") 6.02+1.66° 497+1.13 450+1.13" 4.83+1.27" 5.22+1.37 452+152°
30 min.  5.77+0.95® 5.83+1.34° 5.27+1.11 550+1.42° 5.72+1.42" 5.60+1.32 5.94+1.39°
40 min.  547+1.46™ 469+1.65" 5.41+1.07 547+152° 5.83+1.32° 5.69+1.36 6.13+1.39*
50 min 5.19+1.36° 4.91+1.50 5.38+1.22 5.47+1.44° 6.00+0.98" 6.00+1.43 5.77+1.45
F value 2.908° 6.578" 1.150 4.434™ 6.150" 1.958 9.169”

1)Means based on evaluation of 12 judges, 3 replication of study, and score from 0 to 9.

IDifferent letters indicate significant difference among groups by Duncan's multiple range test.
NS : not significant. *p<0.01  **p<0.01
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Table 3-13. The mixing ratio of raw materials for seasoned perilla

leaves

Weight(g)

Mixing ratio(%)

Raw materials

Perilla leaf

30
16
14

26.1

139

Soy sauce

12.2

Corn syrup

13.0

Powdered red pepper

Sugar

4.4
13.0

15

Ground garlic

13.0

Cut green onion

Water

4.4
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Table 3-14. Changes in water activity, pH, Brix’, and salt solution during storage

time of seasoned perilla leaves at 10C

Storage time(day)

Treatment

0 15 30

No S0y Corn ay pH Brix’ Salt ay pH Brix’ salt ay pH Brix’ salt

sauce(g)  syrup(g) (%) (%) (%)
1 -1(6) -1(4) 091 480 253 0.90 094 536 277 210 094 527 283 213
2 -1(6) 1(24) 091 467 360 0.70 094 549 357 163 094 533 353 170
3 2(26) -1(4) 0.84 447 300 1.90 093 537 30.7 4.03 092 533 303 4.27
4 2(26) 1(24) 085 437 363 1.77 092 537 363 360 092 535 360 3.90
5 0(16) 0(14) 086 433 353 147 093 547 343 333 092 541 347 3.30
6 a(27) 0(14) 085 423 343 183 093 535 347 410 092 531 347 470
7 -a(d) 0(14) 0.87 433 330 1.00 094 547 337 203 094 534 340 2.07
8 0(16) a(25) 086 427 373 1.17 092 542 373 277 092 541 373 2.80
9 0(16) -a(3) 086 423 31.0 147 094 539 317 323 093 542 313 347
2) AYe) AR Wkl HE EF A

& 5743 Aot AlHsHA &2 Ao dF= AF #k 8.08(cfu/e)s WERAL,
= 4.27(cfu/g)oz °F 1/22 7ZFASFRY. 1
3% Aol HA & AHF AAL A5 gk 0.55(cfu/g) ez mAEo] A A
=
72

UERSTE o= 7 ZElshe W e Wnkede g vdA ey

AHTE S th2A st Azxd AddQde A F wAE Wshe Fig. 3-8%
2o Qe AlF wel wE nAE W) Fig. 3-704 @A Aozt Ui
o] A% Follx W AolE Holal drt. 7]Eulg x| djZF2 A(Table 3-14
°] No. 5)¢} 7+49] o] S0t B(Table 3-142] No. 6)2t2] zo]l= A9 gle A
o8 HoAn, Tl A9 3%dFl A F duwS I Copo] BAME A

_79_



1

JE

A7 7h7A

L

14 Sahe, A9 e] A H o

7ol H
Hl o] Wsle A= S )

1

Boli 9t} 18]a C9F D Alolof Al

=
S}
H

=]

o
T

=

=

FA x}o)
AL

L
R

©

HIoy 1 o
of ¥heia}

=
3

=

Fol
A 2

o] Ago] AA
A

T W =0 =o
AT ) ,MI A MW Hmv_lﬂ HT_ ﬂw| 0 ﬂa ﬂVl ﬂoﬂ ﬂ.ﬂ T =0
B m sl o <~ A4 7T T oo = 5 » =
of gt T Mg Ew v E
op = ®© E] oy [N = = b T
> F2®m LML RgeT W oD
= & oo = W OW oo o X oNe Mo 2 s
R o .nmo o F A Lwﬂ > o~ bl X8y, ~d
— i s X
z %%mnwh TR ooy B A
"oH oV Hp il M_ To MM o) a8 Oﬁ Hwﬁm 1; ] X ,ﬂo ‘W o \Uﬂ_
w o A S TR S T &
Mnm B N il = h Nd T iy B- )y oo
N o g 2w s %M%m? _émqw”ﬂog
T %O A ~ o B N o _ XK —
5w .M%ﬂ o N %d%ﬂ&
e ) = o ol JoO o —~ &0 oy
' X 0 8, XO T4 g TR 2
: YRy T 2 on g ® K ° B RK
s 5 g % 3 s G oo o
wm w > 9 dm M o ) Y = % o o= W e
= ~n . _ ° |
e Tty P Ew el T ow oW X I}
B o0 . O . M ' e o O ,_.,wa Toa HA _
u m @M U E A © o
R —_— T. )
o X i M I of T & = ) M o
PSS x R ERE mooz Wom Al 70 oo o gtz Mo
® oy = P T N T ool "
mhy =y i o o= X
Mo o "o T TR eI CUNS
ﬂ = (@} K \M N ﬂ.H_H 0 _ . JO AT =
—~ R o OXow P T W < = o o
R — o o T : ~ = g X
ES Mo =7 = S M-S SN T oo © %o
oy b B m N R 5o = 3 Ny T
7° K® - X w®or ° e e IO X
o Mﬁ T op N ,_1t = T Ho oo o« S o X =
0% TR B o o3 NE o % el _oop D
oo o mo o) T X X2 o~ = X o o
o L T W oW oy Ao BN G ° X T
G oo P = o SRy T ooy NG
= ¥ o B of oMYy =T A e T W BT g
b ) prE Mo F o T
T N R = F Mo w NOx° 0 of
— 3 N ﬂArO 0 ‘ul ZL mo 0 \_Iﬁ_Al 1m| ZL =0
o _XU \DrL 0rv U_.E q z_o Jl ‘WE ‘w < mng Oﬁ ;lwﬁ ~
TR R TR MoK E

_80_



Aerobic bacteria[log(CFU/g)]

Raw perilla leaf Washing perilla leaf Deeping in 3% salt
STDEVA(0.32) STDEVA(0.27) water STDEVA(0.42)

Fig. 3-7. Microbial counts on the perilla leaves prepared with different washing
method.

Aerobic bacteria[log(CFU/g)

0 7 14 21 28
Storage time(days)

Fig. 3-8. Microbial count changes of seasoned perilla leaves prepared with
different washing method during storage at 10TC for 28 days. O: use of raw
leaves in No. 5 treatment of Table 3-14, B use of raw leaves in No. 6
treatment of Table 3-14, A: use of 3% salt water-dipped leaves in No. 5
treatment of Table 3-14, @: use of 3% salt water-dipped leaves in No. 6
treatment of Table 3-14.
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4.1

0 7 14 21 28
Storage time(days)

Fig. 3-9. pH changes of seasoned perilla leaves prepared with different washing
method during storage at 10C for 28 days. O: use of raw leaves in No. 5
treatment of Table 3-14, I use of raw leaves in No. 6 treatment of Table 3-14,
A use of 3% salt water-dipped leaves in No. 5 treatment of Table 3-14, @:
use of 3% salt water-dipped leaves in No. 6 treatment of Table 3-14.

92.5- 92.2

Water activity

A B C D
STDEVA(0.22) STDEVA(0.14) STDEVA(0.27) STDEVA(0.19)

Fig. 3-10. Water activity of seasoned perilla leaves prepared with different
washing methods. A! use of raw leaves in No. 5 treatment of Table 3-14, B: use
of raw leaves in No. 6 treatment of Table 3-14, C: use of 3% salt water—dipped
leaves in No. 5 treatment of Table 3-14, D: use of 3% salt water—dipped leaves
in No. 6 treatment of Table 3-14.
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Table 3-15. The mixing ratio of raw materials for braised
green peppers with dry anchovies

Raw materials Mixing ratio(%) Weight(g)
Green pepper 31.7 40
Dried anchovy 23.8 30
Water 27.8 35
Sugar 4.8 6
Soy sauce 4.0 5
Corn syrup 79 10

Table 3-16. Physical quality attributes of braised green peppers with dry
anchovies of different compositional recipes which were stored at 10C

Storage time (day)

Treatment
0 10
No. Soy sauce Corn syrup a ol a ol
(g) (g)
1 -1(2) -1(7) 0.87 6.06 0.90 6.05
2 -1(2) +1(13) 0.88 6.06 0.90 6.06
3 +1(8) -1(7) 0.90 6.02 0.93 6.02
4 +1(8) +1(13) 0.91 6.02 0.92 6.01
5 0(5) 0(10) 0.89 6.03 0.90 6.04
6 +a (9) 0(10) 0.90 6.01 0.92 5.98
7 —a (1) 0(10) 0.87 6.10 0.91 6.02
8 0(5) +a(14) 0.88 6.03 0.90 6.01
9 0(5) —a(8) 0.88 6.03 0.91 6.01
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7. 6.07

Aerobic bacteria [log(cfu/g)]

0
Dried anchovy(raw) Broiled anchovy Fried anchovy
STDEVA(0.49) STDEVA(0.278) STDEVA(0.684)

Fig. 3-11. Microbial counts on the anchovy prepared with different cooking
method.

6.11

Aerobic bacteria [log(cfu/g)]

Green Washed in water Washed in 3%
pepper(raw) green pepper salt water green
STDEVA(0.033) STDEVA(0.22) pepper

STDEVA(0.12)

Fig. 3-12. Microbial counts on the green pepper prepared with different washing
method .
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Fig. 3-13. Microbial quality changes of braised green peppers with dry anchovies
prepared with different cooking methods and then stored at 10C for 13 days O:
treatment of No. 5 in Table 3-16 with roasted anchovies, B treatment of No. 2
in Table 3-16 with roasted anchovies, A: treatment of No. 5 in Table 3-16 with
fried anchovies, @: treatment of No. 2 in Table 3-16 with roasted anchovies.
Vertical bars indicate standard deviations.
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Table 3-17. Sensory evaluation” of braised green peppers with dry anchovies

prepared with different cooking method and then stored at 10C for O days

r(rzlce)?}}f(l)r(;% Color Brightness Flavor Saltness Sweetness acc(gg‘fellﬁsﬁi ty
A 8.09+1.11 8.25+1.61 9.44+1.07 7.06£0.43 8.56+0.98 8.53%1.34
B 9.63+0.85 8.69+1.42 8.44+1.34 9.13+x1.24 9.31+1.33 9.36£1.36
C 8.56£1.37 9.44+1.37 9.18+1.13 9.28+1.33 9.33+1.12 9.62+1.37
D 8.56+0.36 9.69+0.88 9.13+1.56 9.75+1.26 9.75+0.88 9.65+0.56

”Means based on evaluation of 12 judges, 3 replication of study, and score from 0 to 10.

YA: treatment of No. 5 in Table 3-16 with roasted anchovies, B: treatment of No.

2

in Table 3-16 with roasted anchovies, C: treatment of No. 5 in Table 3-16 with

fried anchovies, D: treatment of No. 2 in Table 3-16 with roasted anchovies.

Table 3-18. Sensory evaluation” of braised green peppers with dry anchovies

prepared with different cooking method and then stored at 10C for 13 days

1(1:1(;:}};1:(11% Color Brightness Flavor Saltness Sweetness acc(e)zgte;liﬁi ty
A 8.79+0.18 8.42+1.12 8.55%1.71 8.03£1.34 8.85+1.28 7.94+1.43
B 9.64+0.78 8.7311.44 8.33+1.34 8.21+1.24 9.27+1.33 8.85+1.36
C 8.97+0.72 9.88+1.37 9.61£1.13 9.33+1.33 9.24+1.36 9.39+1.27
D 8.94+0.62 9.07£1.28 9.00+1.46 9.03+1.37 9.64+0.98 9.48+1.36

"Means based on evaluation of 12 judges, 3 replication of study, and score from 0 to 10.
“Refer to Table 3-17 for cookung method.
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Fig. 3-14. Heat penetration of three compartments of seasoned side dishes. For

the geometry of the tray pack, refer to Fig. 3-1.
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Fig. 3-15. Aerobic bacterial counts of side dishes prepared with different
pasteurization condition and then stored at 10C for 48 days. @: pasteurization
based on inactivation of Listeria monocytogenes (2 minutes at 70C), W
pasteurization based on inactivation of non-proteolytic Clostridium botulinum (10
minutes at 90C).
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Fig. 3-16. Mold/yeast counts of side dishes prepared with different pasteurization
conditions and then stored at 10C for 48 days. @: pasteurization based on
inactivation of Listeria monocytogenes (2 minutes at 70C), M pasteurization
based on inactivation of non-proteolytic Clostridium botulinum (10 minutes at 9
0C).
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Fig. 3-17. Hardness changes of side dishes prepared with different pasteurization
conditions and then stored at 10C for 48 days. @: pasteurization based on
inactivation of Listeria monocytogenes (2 minutes at 70C), M pasteurization
based on inactivation of non-proteolytic Clostridium botulinum (10 minutes at 9
0C).
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=71 St THE A 439 WA S

In(1+ i)
_ 9
lag™ (4-3)
n

MAE A OB Z5E Nj, N, te 12 HAE3F] software$] MicroFit”

t

(Institute of Food Research, Norwich, UK)ol 23} F+3 4 2l
Gompertz 422 thF 2 4472 FHECH
logN(t) = A+D*exp[—exp{-B*(t—M)}] (4-4)

A% A, B, D, MozRE 8 4 vk

rir

'(I'DI——IJ:—7]Z_]: tlagj”]' ‘%]EH H]%—&'-Q—E H
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te =M —%[1 —exp{l —exp(BM)}]
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p=——
(S
3l

(4-5)
(4-6)
v ozhzt A4 48 W A 49mRY

Al

v} 2] Al 2]

o
[efits R s

Logistic
Adojzlitt,

D
1+exp(-B(t—M))

logN(t)=A+

2

M- g[1 ——
D(1+exp(BM)

B

tlag =

nw=0.576BD

H}

i} Z] Al

% o

18] 31 Gompertz 2137} logistic WA NA AF A= 7HEE 27] MAETE

No)E, DE AUV AE =S 27] nABEFE A Npw-No)E o8& = ath
5

A 2HBF, bias factor)¢} A% QAXH(AF,

o)
=

H}

g9 fage M P

> ln(%)}

BF =exp{ " (4-10)

(4-11)
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Fig. 4-2. Changes in quality attributes of seasoned perilla leaves stored
at 10°C. [: yeasts and molds; @: total aerobic bacteria; x: salt content;
A: pH. Solid line for total aerobic bacteria the microbial counts fitted
by Baranyi's model (Equation 4-1).
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Fig. 4-3. Changes in surface color of seasoned perilla leaves stored at
10C. O: L; I a; A b.
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Fig. 4-5. Changes in surface color of green peppers on braised green

peppers with dry anchovies stored at 10C.
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Gompertz 87843} logistic WAL A= A& 71&el oA 1 FE=7]7k}

Roberts, 1994), Table 4-1o]A %= o]&]3gt
o= Hd mAE ASFE7F Baranyi modelel] WA ANEAH o2 = o=
vk webA wABE Qe 717l B AT S dSsts WA=
Baranyi model®] Hll % ¢35 gt Aoz Ayztyo] gogo]l B Aoz 2 4-19

Baranyi model& AF-&3}34 T

Table 4-1. Parameters of microbial growth model of total aerobic bacteria and
yeast/mold count in braised kidney beans, seasoned perilla leaves and braised
green peppers with dry anchovies at 10°C
log Ny log N 1 tiag BF AF R’
Aerobic bacteria in braised kidney beans
Baranyi 0.590 8.660 1.570 7.260 1.012 1.170 0.994
Gompertz  0.567 9.640 1.768 7718 0.990 1.003 0.982
Logistic 0.435 9.152 1.823 8.094 0.985 1.004 0.980
Yeasts/molds in braised kidney beans
Baranyi 0.160 7.050 4.720 8.310 0.998 1.056 0.981
Gompertz  0.904 7.137 5.028 8.730 1.006 1.001 0.861
Logistic 0.109 7.105 4948 8.366 1.008 1.002 0.982
Aerobic bacteria in seasoned perilla leaves
Baranyi 5.890 8.350 0.350 3.340 1.001 1.019 0.982
Gompertz  5.883 8.375 0.334 2.858 1.000 1.000 0.966
Logistic 5.871 8.356 0.374 4,228 0.997 1.000 0.972
Aerobic bacteria in green peppers of braised green peppers with dry anchovies
Baranyi 1.490 8.310 2.150 2.300 1.005 1.091 0.993
Gompertz 1.459 8.520 2.422 2.522 1.004 1.004 0.987
Logistic 1.363 8.464 2.402 2.294 1.003 1.004 0.987
Yeasts/molds in green peppers of braised green peppers with dry anchovies
Baranyi 1.150 6.820 3.440 5.740 1.038 1.326 0.976
Gompertz 1.140 6.916 4.298 5.957 1.032 1.038 0.983
Logistic 1.062 6.857 4.104 5.935 1.031 1.038 0.982
Aerobic bacteria in dry anchovies of braised green peppers with dry anchovies
Baranyi 2.050 8.250 2.360 3.340 1.001 1.073 0.989
Gompertz  2.131 3.410 2.798 3.844 1.001 1.004 0.978
Logistic 2.061 8.336 3.044 4.139 1.003 1.002 0.995
Yeasts/molds in dry anchovies of braised green peppers with dry anchovies
Baranyi 0.490 7.090 1.980 4.810 1.066 1.539 0972
Gompertz ~ 0.508 7.340 2.187 5.233 1.084 1.103 0.978
Logistic 0.496 7.155 2.588 5.874 1.116 1.146 0.983
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Fig. 4-6. Comparison of microbial growth models to describe the progress of
aerobic bacteria and yeasts/molds on braised kidney beans at 10°C. From thin to
thick lines are Gompertz function, logistic function and Baranyi model.
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Fig. 4-7. Aerobic bacterial growth of seasoned beans for different formula
recipes of Table 4-2. Storage temperature was 10TC. A: A; @: B; Il C; O: D.
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Fig. 4-8. Growth of yeasts/molds on braised kidney beans for different formula
recipes of Table 4-2. Storage temperature was 10C. A A; @: B; Il C, O: D.
Solid lines are the microbial number fitted by Baranyi’s model.

Table 4-3. Parameters of Baranyi’s microbial growth model of
yveasts/molds in braised kidney bean at 10TC

Treatment Parameters
log No log Nimax H tlag R2
(day'l) (day)
A 0.00 6.97 0.87 8.57 0.998
B 0.00 9.11 1.22 8.37 1.000
C 0.00 8.67 1.10 11.63 0917
D 0.00 6.99 1.90 21.21 1.000

vl = A2l D7F whElelobel aR/wgolo A Sl FR7|7F Ao, A%
3
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Fig. 4-10. Growth of yeasts and molds on the braised kidney beans at different
temperatures. l: 5C; €: 10TC; A: 15TC; @: 20C.
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Table 4-4. Parameters of Baranyi's microbial growth model of
veasts/molds in braised kidney beans at different temperatures

Temperature Parameters
(C) log N, log Nmax il tlag R2
(day™) (day)
5 0.00 7.68 1.76 10.50 0.996
10 0.00 7.71 2.22 6.51 0.956
15 0.00 7.69 2.22 5.30 0.996
20 0.00 8.07 448 3.45 0.996

BT ™oAY olfg 2= vAE Ao parameter?! =719k H oy
STAER &5 oEAS 39 Ratkowsky WAA 4-129) 4-139] #AE A3}
°] model3}t stazl stlem, Fig. 4-11= uehv= Ad o] H A St
Ratkowsky %72 el oJate] ZdF @A aR/F3olo] Aol & BALE

AT

J=b, (T =Tuins) (4-12)

1
— = blag . (T - Tmin, lag)

Chag (4-13)

0217] }‘1 blag, blly Tmin,lag 9]' Tmin,u = parameter—‘é‘ o] ]’4'
Ratkowsky %7824& vAEdde] 2x2oEHS U o B4 o=m AL

= 5 E A (McMeekin et al., 1993; McKeller & Lu, 2004), 243 xdeo X/
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Fig. 4-11. Temperature dependence of yeasts/molds growth on the braised kidney
beans. @: 1; W tig.

Table 4-5. Parameters of Ratkowsky equation for describing
temperature dependence of yeasts/molds growth in braised kidney
beans

Equation Parameters
bp or blag Tmin,u or Tmin,lag RZ
4-12 0.0474 -21.4 0.768
4-13 0.0146 -16.1 0.977
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Table 4-6. Experimental formula recipe and physical quality attributes of

seasoned perilla leaves

Formula recipe (g)

- Water Salt
Treatment Perilla o
Sugar  Soy sauce Corn syrup activity content
leaves
A 30 5 26 24 0.914 3.3
B 30 5 27 14 0.917 3.7
C 30 5 16 14 0.922 2.5
D 30 5 16 25 0.924 2.5
6.0
.8
; ~
S 335 ¢
83
o &
823
s ~50 |
<
4.5
0 5 10 15 20 25 30
Time (day)

Fig. 4-12. Growth of aerobic bacteria on seasoned perilla leaves with different
formula recipes of Table 4-6. Storage temperature was 10C. @:A; Il B, A: C;
O: D.
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Fig. 4-13. Changes in bacterial count, pH and surface color of seasoned perilla

leaves stored at different temperatures. ll: 5C; €: 10TC; A: 15C; @: 20C.
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Table 4-7. Experimental formula recipe and physical quality attributes of

braised green peppers with dry anchovies
Formula recipe (g)

Treatment Green Dry Corn Brine pH
) Sugar Soy sauce
peppers anchovies syrup

A 150 200(dry) 30 25 50 6.0

B 150 200(dry) 30 10 65 6.1

C 150 200(fried) 30 25 50 5.8

D 150 200(fried) 30 10 65 6.0
Fig. 4-1401 4 H%o] F8AZl XS LFgAA Zd Ag T C9 D7} 27] "4

7t
E a7 wAe gElag mEolA A vERgth ol fEY e 22X o3t
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Fig. 4-14. Growth of aerobic bacteria on green peppers and anchovies of the
braised green peppers with dry anchovies with different formula recipes of Table
4-7. Storage temperature was 10C. @:A; Il B; A: C; O: D.
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Fig. 4-15. Growth of aerobic bacteria on the green peppers of the braised green

peppers with dry anchovies at different temperatures. Solid line for total aerobic
bacteria the microbial counts fitted by Baranyi’s model. O: 2TC; Il 5C; €: 1

0C; A 15T.

Table 4-8. Parameters of Baranyi‘s microbial growth model of aerobic
bacteria on the green peppers of the braised green peppers with dry

anchovies at different temperatures

Temperature Parameters
(OC) 10g No 10g Nmax H tlag RZ
(day™) (day)
2 _ _ _ _ —_
5 1.07 772 2.04 19.11 0.988
10 1.40 797 3.90 5.85 0.984
15 1.20 8.87 4.08 2.31 0.989
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Fig. 4-16. Temperature dependence of bacterial growth the green peppers of the

braised green peppers with dry anchovies. @: 1; Il ti.
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Table

temperature dependence of bacterial growth the green peppers of the

braised green peppers with dry anchovies

Parameters

Equation

Tmin,u or Tmin,lag

by or biag

0.807

-20.5
-9.8

0.0592
0.0429
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0.994
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Fig. 4-17. Effect of modified atmosphere packaging on the growth of
yeasts/molds on the braised kidney beans at 10C. @: air; [J: vacuum; €: 30%
CO2/70% N, O: 60% CO2/40% N2 A 100% COso.

CO; 71AE EIAZ M7= TFo] v F A S A& 7= doll @A
8] Zlol@vhar @Aeks, o] 2o WA FH mAs IS HEY davt
Atk Fig. 4-18¢] yvehd e B7hAde] o8t COp 60%/Ny 40% % CO:
100% 71AA & 242 A 271 R AZ 74 $o B A= FAFAQA
e FA @ 28y FrIEY B gz Hlste £ ZHE T JoR %
GE T 100% COp 7IAZ XSl 2% FA9, CO» 60%/Na 40% X3 271 0]
A 74 5o Ao {3 FE2 of AR CO, 100% =310l Hls| Aea

- 122 -



= 7HAE 7] wEel, rAEgAe 2ot 4
A o)A ke ZxolgtH HE ofte] ALVIAE EFTAIAA EF HEsA #
CH(Parry, 1993; Stiles, 1991). wehx] 2 Ao F71AQ1 WV A2 AP A =
COs 60%/N> 40% %315 et} A&kt

Table 4-10. Parameters of Baranyi's microbial growth model of
veasts/molds in braised kidney beans at different package atmospheres

Treatment Parameters
log N, log Nmax u tlag R
(day'l) (day)
Air 0.21 6.96 3.17 5.84 0.999
Vacuum 0.06 6.45 3.59 5.80 1.000
30% CO»/70% Nj 0.09 3.35 1.32 8.92 0.998
Initial After 7 days at 10°C
13 _ T
_ T a
T a
a
. T IR
O —— r—t—i
2 9t J H b
Q 1T
S i b
o] L 1
:GE.) - 1
5 + L]
. 1
Color Aroma Color Aroma

O Arr O Vacuum 0 CO2 30%/N2 70% 0 CO2 60%/N2 40% E CO2 100%

Fig. 4-18. Effect of modified atmosphere packaging on the sensory properties of
the braised kidney beans stored at 10C. Scale- 1: extremely bad; 15: extremely
good. The different letters on the bar means significant difference between
treatments.
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AT 30% COx/70% N2 7]A9F 60% CO2/40% No 712 7|27l HlsfiA
5

Hawok A wobda, sk A4S AUt

Table 4-11. Parameters of Baranyi‘s microbial growth model of aerobic
bacteria in green peppers of braised green peppers with dry anchovies
at different package atmospheres at 10T

Treatment Parameters

log N, log Nmax n tlag R
(day™) (day)
Air 1.35 8.09 2.23 3.55 0.980
Vacuum 1.27 6.92 2.10 4.01 0.972
30% CO2/70% N» 1.34 6.33 0.66 3.82 0.993
60% CO0»/40% N> 1.58 6.08 0.88 5.70 0.986
grlmgol it AFEgel ke CO, 1AE ERAZ TFL 2719 Aue of

bowe] HAA7E AoR yebgth(E agkel S7h. AR of g7k Apol= A%

8% olFol F3 Aolgrh el COIAel €% #elnF chlorophyll 429
Aol F)elet Aow Az, shgzas Ade oste] Aunge Wi B
@ Wart e Aew QAL S CO, Aol My WaE fud & 9]

ol aEE COr AghAll= ofo] wWig et Fastth(Parry, 1993; Stiles,

w4 =L CO; 7IAATE] 7HA = FAF A0 &3, 100% COp 2|3k 744

of A 27l e AsA uFeo] ME Ao 2w IR th(Fig. 4-20). A
F 4ddAE 100% CO; ABFEZFS des 13 Ay =A7RE BT
100% CO2 A ZHEF2 CO2 o &l oJste] &717F 55 dde] dojdol w
g} #ElaiFe] 40| stressE WS T A= 7heAdol vk wepA 2o $HHA
ook, 2o mAEA wele] oAlE nEIud 30~60%° COE i
TAALSF dv Aoz HuiH, wEa] 2 A A o

o frexd AR HAFdAE 60% CO/40% Nog EFHAIZ 7IA X gk of

N
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a value

_12 | | | | |

0 5 10 15 20 25 30
Time (day)

Fig. 4-20. Effect of modified atmosphere packaging on the color value on the
green peppers in the braised green peppers with dry anchovies stored at 10C.
@ air; [I: vacuum; €: 30% CO2/70% No; O: 60% CO»/40% N A: 100% CO-o.

15
0 day 4 day 7 day 11 day

—_
O \S]
T T

Hedonic score
(@)}

Color Texture Color Texture Color Texture Color Texture

OAir OVacuum OCO230%/N270% OCO260%/N240% ECO2 100%

Fig. 4-21. Effect of modified atmosphere packaging on the sensory color and
texture of the green peppers in the braised green peppers with dry anchovies
stored at 10TC.
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5.3
Determined based on off-flavor development.

Stretch wrap
10.5
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Table 4-12. Shelf life estimation for braised kidney beans at different
Temperature
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Lt 1% Hx =g
Fig. 4-22914 = 60% CO2/40% N = X|gke 11
S8 Wl BenFelAe] 714 Ade FH& welFn Ak o MAEFHI

Ao zHE 2] 4-19] Baranyi model®] parameterES Table 4-13°] Hol53 o)

WAzgo] LEZAYR A%

iy

log(cfu/g)

0 5 10 15 20 25
Time (day)

Fig. 4-22. Changes in aerobic bacterial count of green peppers in braised green
peppers with dry anchovies packaged under 60% CO2/40% N, and then stored at
different temperatures. l: 5C; €: 10C; A: 15C; @: 20C.

Table 4-13. Parameters of Baranyi‘s microbial growth model of aerobic
bacteria in green peppers of braised green peppers with dry anchovies
packaged under 60% CO»/40% N,

Temperature Parameters
log N, log Nmax u tlag R
(day'l) (day)
5 1.62 3.74 0.89 10.30 0.957
10 1.65 6.83 1.31 2.08 0.960
15 1.82 7.22 2.86 1.96 0.992
20 1.65 7.04 3.26 0.82 0.996
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al., 1996; Garcia-Gimeno & Zurera-Cosano, 1997, Martens, 1998), ¥ A-FoA &=
sttt 7] PlAE Fatol] uhebA
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A7t AF5H (day)ol I, No& @AM B ELE(10° cfu/g)ol Tl

Al 2 4-149] AH&o| <938le] Table 4-8 % Table 4-132] wAE A%
parameter] #-&of ¢]3ste] F3k #7412 Table 4-149F 2k}

Table 4-14. Shelf life estimation” for braised green peppers with dry
anchovies at different temperatures

Temperature Shelf life (day)
(C) Stretch wrap CO2 60%/N2 40%
5 23.2 >40
10 8.0 16.1
15 4.3 49
20 2.8 3.4

"Estimated based on 1 and t., respectively from Equations 4-12 and 4-13 with
parameters in Tables 4-8 and Table 4-13 except at 10C of CO. 60%/N2 40%
which adopted the parameters in Table 4-11.

A 44 A

A e Agskel A4 B4 A% A% 2 TFRAS Rud Ak BT

bt

- 129 -



Fhol wheh w A A

=]
=

|

1

=

Fgetol N =

a

X

H]

Y
o

wAO

¥

oA A% 90 o]

e

N

XO

7

F

5~20TCe A

o]

—

o

oA
5

™
)

0SS

o]
i

A7E A
7144 Al

Y
T

3
<

= AHENA 7SS

ki3

2R
A

W

ok 28l 1 FoAE vl

174 Al

°

2l aLol E Aol A €]

FAE %

o m Ay

ST
™

H9 o,

a2 mdh Aol s

st et= 7)o A

<]

.

g 2]

CEERE

el

RS B

-
3t

v
'é]'

2131, o3& model FolA Baranyi modele] ®| A& Z7}

FHEA oM BE/H

s

=

5ol thal A

9]

ST
X

stretch wrap

k2 Ratkowsky

R

3

1= <

P2
3]7], 10, 457-463 (1995)

1

of

5o m
o]l COE
T3

=3} ¢

H

AL (D)7

1

4

o

3], 11, 593-600 (1996)
- 130 -

1

fe1

=

A g2}

Ababouch LH, Souibri L, Rhaliby K, Quahdi O, Battal M, Busta FF. Quality



changes in sardines (Sardina pilchardus) stored in ice and at ambient
temperature. Food Microbiol., 13, 123-132 (1996)

Baranyi J, Roberts TA, McClure P. A non-autonomous differential equation to
model bacterial growth. Food Microbiol., 10, 43-59 (1993)

Baranyi J, Roberts TA. A dynamic approach to predicting bacterial growth in
food. Int. J. Food Microbiol,. 23, 277-294 (1994)

Betts GD. Critical factors affecting the safety of minimally processed chilled
foods. In Sous Vide and Cook-chill Processing for the Food Industry,
Ghazala S (ed); Aspen Publishers: Gaithersburg, MD, USA, pp.131-164 (1998)

Farber JM. Microbiological aspects of modified-atmosphere packaging technology
- a review. J Food Prot. 54, 58-70 (1991)

Garcia-Gimeno RM, Zurera-Cosano G. Determination of ready to eat vegetable
salad shelf life. Int. J. Food Microbiol., 36, 31-38 (1997)
Kim GT, Ko Y-D, Lee DS. Shelf life determination of Korean seasoned side

dishes. Food Sci. Technol. Int., 9, 257-263 (2003)

Leistner L, Gould GW. Hurdle Technology. Kluwer Academic: New York (2002)

Leistner L. Food preservation by combined technology. Food Res. Int., 25,
151-158 (1992)

Lyhs U, Lahtinen ], Fredriksson-Ahomaa M, Hyytia-Trees E, Elfing K, Korkeala
H. Microbiological quality and shelf life of vacuum-packaged ’gravad’
rainbow trout stored at 3 and 8C. Int. J. Food Microbiol., 70, 221-230 (1997)

Martens T. Harmonization of Safety Criteria for Minimally Processed Foods.
Inventory Report FAIR CT96-1020. Leuven, Belgium:Alma Sous Vide
Competence Centre. pp. 38-39 (1998)

McMeekin TA, Ross T. Shelf life prediction: status and future possibilities. Int.
J. Food Microbiol. 33, 65-83 (1996)

McMeekin TA, Olley JN, Ross T, Ratkowsky DA. Predictive Microbiology.
Research Studies Press: Taunton, UK (1993)

McKeller R, Lu X. Modeling Microbial Responses in Food. CRC Press, Boca
Raton, FL, USA (2004)

Parry RT. Introduction. In Principles and Applications of Modified Atmosphere
Packaging of Foods, Parry RT (ed); Blackie Academic & Professional:
London, UK pp. 1-18 (1993)

Stiles ME. Scientific principles of controlled/modified atmosphere packaging. In
Modified Atmosphere Packaging of Food, Ooraikul B, Stiles ME (ed.) Ellis
Horwood: New York, pp. 18-25 (1991)

- 131 -



Walker SJ. Chilled food microbiology. In Chilled Foods: A Comprehensive
Guide, Dennis C, Stringer M (ed); Ellis Horwood: New York, pp.165-195
(1992)

Zottola, E.A. Microbes, hurdles, food safety and process optimization. In
Minimal Processing of Foods and Processing Optimization. Singh RP,
Oliveira FA (ed.); CRC Press: Boca Raton, FL, USA, pp.201-212 (1994)

- 132 -



oK

0
Rl
HH

ol
F
&l
Tl
ol

0l

<

o

H 5 &

A1d A

de Wy SedeelAE 2

SHA R S A, 1995).

X

s

ol
4
95

O]

e
ok 7k Tk
L

7N 3t ol

el

= AR o]&Ho] gt o= E AEFEE WHoeR o hurdle 7]&

—_—
1o

—_—

X
B

1993;

AR ZEA

3

gl

=
tH(Wang & Leistner,

}

<
il

s
a

571

o

&

]

e ICE RRCEE RIS

J

%
™

B hurdlee 7}

o 7)o
N

A
o

R

1

b(’)]:

714k9]

4

=

gl AF-8-5]

7V7F R\

3|

S
s

Karthikeyan, 2000).

2l
"
JJo
oo

o}
H

—

A
2

a2y ol hurdleo] 2%

7 ot

<
il

bt

7gol are s of Aok
94

pul

3+ hurdle

W E A (Response Surface Methodology, RSM)

ass

N

it

)
o
[e}

15

=]
gl

&5 ofok

e

s7h genw og 1
]

}

<
il

A el HAAsE 9

A 9] hurdle 79|

of o

T
ofr

i
=y

4o

=0

[e)

124 & Fdhml, 2003),

(43

2

H

s 2002), 2w|=k

19957

2002),

- 133 -



+el

©

94

1—0]]

.
H

ol s 7ol )

ofe] 7hAl EEe
2

e

4 = ATt
2] 3

Ho| ool AW ATl 7Ha o] of
ol

o

1
T

=
T

o]

=

olgl g xm &

At

75l

J

%
™

e zugee og¥n Jow, ol
ERIEERS

R

)

L u
. w5

B

S

71

]
)

pl
E

N
Ho

ol

H] 2} 0]

e

?l.

3

al

]

o

2] Al 7HE wol AREE AL

7]

=
T

shepi

i3

o A7 ol

o] oy H

2 @o] AbgHth(Leistner, 1992; Leistner

st 47 =g &

w2

3T
™

)
2~ n
T
doll o

E

A
o

F

=1
=

s

A

£l

€]

A hurdle?

oL
o

=

HF 7hdxgol 9

=

]_

7
bl 9

+

H

olu] o
B
=i}
=
E_
=

A

.

1

shaL ol

S

Su gor 1 R o)

ol A

o4 el M Frete]

S

LS|
=

Aol A
o] %
o] o]

=
o
=i
1w

=

=

[e)

b= Qe wlS owst gleh At
T

I

°]

°

=

=

hurdle 7]

& Gorris, 1995).

A E
olt}.

T

kel
Rl

R S S

7Hgolt 7 -

AT e
o]

A

29 4z} o

o

G

3L

-

}

O]
pad

(Creed, 1998). o]t 4%, 75

7l o)
=
o] o}

H]

!

oo &2 hurdle’] &S o]&

- 134 -



3

=0

B

Az =

A2 4

=13
=

dof mte maly i

1) A¥A=E

o

oo

7K

—

0

oA
(58

TH

Mo
LO
N

B

.

= MEtESA T3

o
A

Al el

X

file)
£
.

XO

NI

oy

B8
q

X

Nlo
m

ol

il

2) Ay

)
B

o)
Gt

Nd

p—

0
o
jan
oo

<
o)

g
ol

7 A s ALEE L

B
o
21

el
s
M
'

~

il

N

N

fla

o}
o

Table 5-1. Recipe for braised kidney beans

Method

- Wash the kidney bean cleanly.

Weight

Materials

- Kidney bean soaked in 100C water for 3 hours.

150g

Kidney bean

600 mL - Water and sugar put in the soaked bean and heated

Water

medium for 40 minutes. This was variables of sugar.

@ Sugar 0g @ Sugar 10g

@ Sugar 20g

Sugar

@ Sugar 30g

Soy sauce added in the soaked kidney bean and

heated 5 minutes at medium heat.

30 mL

Soy sauce

-Finally Corn syrup put in sauce pan and heated for
1 minute at high heat

Corn syrup 30 mL

]

N

ol

o
G
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& 150ge] 100C

7(:}

}atH(Table 5-1). ZgHoze=
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Table 5-2. Recipe for seasoned perilla leaves

Materials Weight Method
Perilla leaves 30g - After the perilla leaves washed cleanly and
wrap up with dry dishcloth by one sheet.
- Perilla leaves soaked in salted water for
Salt 15 minutes.
@D 0% salted water @ 1% salted water
@ 3% salted water @ 5% salted water
Shredded carrot 15¢  — All materials mixed and made the dressing
Soy sauce 15 ml. materials.
Corn syrup 10 mL. - It pasted the dressing materials in perilla
Red pepper powder 15g leaves gap
Sugar bg
Chopped garlic 15g
Chopped leek 15¢g
Water 5 mL

30gs E2F EA
5%)ell 15% +F A A

g A A AL F =7 W

%8 ¥-& Table 5-2¢ 2t}
A2aE00%, 1%, 3%,

A4 vhe AFe] AN B8 A4 weEd. 4
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Table 5-3. Recipe for braised green peppers with dry anchovies

Materials Weight Method

The dried anchovy handled cleanly.

Dried anchovy 30 g - They roast in dried pan for 1 minutes.

Sugar - The sugar, soy sauce and water put in the sauce
Soy sauce 5 mL pan and boiled for 30 seconds. This was
Water 35g variables of sugar: @ Sugar 3g @ Sugar 6g ©
Sugar 9¢g
— The corn syrup put in sauce pan with sugar,
Corn syrup 30 mL soy, and water and boiled for 30 seconds
together.

- After washing the green pepper, the stem taken
off and removes the water flag.

- Dressing materials(sugar, soy sauce, water, corn
syrup) were boiled until bubbling and then the
green peppers and the anchovies were put in the
dressing materials and heated for 2 minutes.

Green pepper 40g
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Table 5-4. Variable and their level for central composite design of braised
kidney beans (basis: 150g kidney beans; refer to Table 5-1)

Levels
Code
-1 0 1
Sugar (g) X4 30 40 50
Soy sauce (mL) Xo 15 30 45
Corn syrup (mL) X3 15 30 45

Table 5-5. Variable and their level for central composite design of seasoned
perilla leaves (basis: 30g perilla leaves; refer to Table 5-2)

Levels
Code
-a -1 0 1 +a
Soy sauce (mL) X5 6 5 16 26 27
Corn syrup (mL) Xo 4 3 14 24 25

Table 5-6. Variable and their level for central composite design of braised green

peppers with dry anchovies (basis: 40g green peppers and 30 g anchovies;
refer to Table 5-3)

Levels
Code
-a -1 0 1 +a
Soy sauce (mL) X3 1 2 5 8 9
Corn syrup (mL) Xo 8 7 10 13 14

e AT, AddS), 1FEAZHS BF 4T JAxAed Adeivh

AdFEde 09, 59, 1097 WA F, 29488 09, 159, 209, 3047k A
_‘o;‘_
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Table 5-7. Sensory scores” for braised kidney beans for different conditions M=+SD
0% sugar 109 sugar 20% sugar 30% sugar
. . . . A Mart B Mart F value
solution solution solution solution
Taste 6.10£1.77°7  603+147°  596+1.62°  625x1.17°  385x1.73" 428+1.62° 12467
Texture 5.92+1.76 4.89+1.91 557%1.34 5.00+1.74 578+1.89  5.64+2.07 NS?
Odor 6.00+1.74" 5.67+1.41% 6.25+1.45" 6.14+1.23" 446+1.10°  4.75+1.26 8.399™

Appearance  5.67+1.74 5.07£1.67°  535:154°  553+1.42°  757+1.34° 7.07+¢1.90°  11.603"

Mean 5.92+1.23" 5374133  577+1.03" 575+1.05" 5.14+1.02° 521+1.00° 2.440"

1)Meams based on evaluation of 10 judges, 3 replication of study, and score from 0 to 9. 2)Different
letters indicate significant difference among groups by Duncan’s multiple range test. INS :
not significant.. *p<0.05, **p<0.01
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Table 5-8. Sensory scores” for seasoned perilla leaves for different conditions M £SD
0% salt 1% salt 3% salt 5% salt

solution solution solution solution

A mart B mart Fzk

Taste

( o 7.03+1.50%  596+1.79™ 514+1.79° 6351527 482+1.82%  4.824212'  7.363%x
pungen

Texture  564+163  585+1.38  6.00+151 6074163  660+1.31 550152 Ns?
Odor 6.96+1.37° 567+1.63° 528+1.48 653+1.37" 6.17+1.61" 575+1.60° 4617«

Color 42551.64°  582+¢1.46° 589+1.34"  6.39+1.34°  6.32£154"  6.03+157°  7.790%x

Mean  569+091" 570+1.12" 542+0.92" 6.15+1.14" 5.96+0.91" 547+095° = 2.255%

UMeans based on evaluation of 10 judges, 3 replication of study, and score from 0 to 9. DDifferent

letters indicate significant difference among groups by Duncan’s multiple range test.
INS : not significant.
*p<0.05, **p<0.01
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Table 5-9. Sensory scores” for braised green peppers with dry anchovies

having different formulation conditions M +SD
3g sugar b6g sugar 9g sugar A mart Fa
added added added
Taste 5.03+1.20"” 5.62+1.82° 5.14+1.79* 5.52+1.82" 6.363"
Texture 5.43+1.32 5.72+1.41 5.82+1.51 5.60+1.43 Ns”
Color 6.76+1.18" 6.40+1.36" 6.28+1.23" 5.17+153" 7523
Appearance 5.85+1.46 6.11+1.62" 5.98+1.32° 5321.45"  6.712"
Mean 5.76+0.83" 5.96+1.01° 5.80+0.87° 5.40+0.93" 2.535"

DUMeans based on evaluation of 10 judges, 3 replication of study, and score from 0 to 9. DDifferent

letters indicate significant difference among groups by Duncan’s multiple range test.
NS : not significant.
*p<0.05, **p<0.01
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Table 5-10. Standardized recipe for braised kidney beans

Materials Weight Method
- Wash the kidney bean cleanly.
Kidney bean 150g - Kidney bean soaked in 100C water during 3
hours.
Water 600 mL - Water and sugar put in the soaked kidney bean
sugar 30g and heated medium for 40 minutes.

- Soy sauce added in the soaked kidney bean and

Soy sauce 30 mL . )
heated 5 minutes at medium heat.

- Finally corn syrup put in the sauce pan and

Corn syrup 30 mL . .
heated for 1 minute at high.

AdAQ el HF FFXYWH-S Table 5-113% 2k A3 A3, AL &5

HER Fge 1EAT 15g, BR vhs 15, o s 15g, 4% 15 mL, B9

10 mL, 4% 5g, = 5 mL& 2 410 &0 § ZAddel & & 3 A Apolo] FdA

Table 5-11. Standardized recipe for seasoned perilla leaves
Materials Weight Method
- The the perilla leaves washed cleanly and

Perilla leaves 30g )
wrap up by one sheet of dry dishcloth
Soy sauce 15 mL - All materials mixed and made the dressing
Corn syrup 10 mL materials.
Red pepper powder Iog - It pasted the dressing materials between
Sugar og erilla leaves
Chopped garlic 15¢g P '
Chopped leek 15g
Water 5 mL

- 145 -



BAE Wi 5715 Wtk P 5g, A" 6g, = 35ge o] ¥a 30x3F #olthrt

AL 30&3F EA B AsFol AVIWMAM YAl Fow =R =

Table 5-12. Standardized recipe for braised green peppers with dry anchovies

Materials Weight Method

) - The dried anchovy handled cleanly.
Dried anchovy 30g . . .
- They roast in dried pan for 1 minutes.

Sugar 6g - The sugar, soy sauce and water put in the sauce
Soy sauce 5> mL pan and boiled for 30 seconds.
water 35g
- The corn syrup put in sauce pan with sugar,
Corn syrup 30 mL soy, and water and boiled for 30 seconds
together.

- After washing the green peppers, the stem taken
off and removes the water flag.
- Dressing materials(sugar, soy sauce, water, corn
Green pepper 40g ) ) .
syrup) were boiled until bubbling, and then
the green peppers and the anchovies were put in

the dressing materials and heated for 2 minutes.
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Table 5-13. Sensory scores of braised kidney beans by composition levels

Storage Treat Soy Corn Sweet
. Sugar Color Gloss Odor Salty Nuty Texture Mean
time  ment sauce Syrup ness

0 day 1 -1(30) -1(15) -1(15) 481 465 475 475 469 513 54 4.89

2 -1(30) -1(15) 1(45) 538 538 525 531 552 544 563 541
3 -1(30) 1(45) -1(15) 509 509 475 472 422 453 563 4.81
4  -1(30) 1(45) 1(45) 506 497 478 428 384 406 438 4.48
5 1(50) -1(15) -1(15) 522 475 456 463 497 472 484 4.81
6 1(50) -1(15) 1(45) 513 522 519 503 550 528 497 5.19
7 1(50) 1(45) -1(15) 5.03 513 478 463 459 469 459 4.78
8 150) 1(45) 1(45) 475 484 525 509 466 484 497 4.92
9 0(40) 0(30) 0(30) 523 525 506 541 501 531 522 5.21

10 -1(30) 0(30) 0(30) 5.03 534 497 500 422 478 500 491

11 1(50) 0(30) 0(30) 542 541 5.09 516 466 488 413 4.96

12 0(40) -1(15) 0(30) 524 545 482 483 467 470 500 4.97

13 0(40) 1(45) 0(30) 542 563 5.09 503 448 478 488 5.04

14 0(40) 0(30) -1(05) 547 531 525 500 497 541 544 5.26

15  0(40) 0(30) 1(45) 518 516 496 492 472 489 466 4.98

5days 1 -1(30) -1(15) -1(15) 5.06 483 489 480 489 500 569 5.02

2 -1(30) -1(15) 1(45) 580 571 554 509 531 531 591 5.53
3  -1(380) 1(45) -1(15) 534 506 514 460 451 469 551 4.98
4  -1(30) 1(45) 1(45) 554 557 500 474 4.09 469 4.06 4.81
5 1(50) -1(15) -1(15) 534 514 486 469 489 48 431 4.87
6 1(50) -1(15) 1(45) 526 541 489 469 506 509 440 4.97
7 1(50) 1(45) -1(15) 534 529 503 494 443 469 429 4.86
8 160) 1(45) 1(45) 531 551 543 523 489 494 471 5.15
9 0(40) 0(30) 0(30) 529 554 511 497 463 48 463 5.00

10 -1(30) 0(30) 0(30) 549 546 506 491 460 500 500 5.07

11 1(50) 0(30) 0(30) 546 583 514 529 497 517 420 5.15

12 0(40) -1(15) 0(30) 523 511 486 486 526 506 563 5.14

13 0(40) 1(45) 0(30) 529 534 511 494 454 466 474 4.95

14 0(40) 0(30) -1(15) 520 5.09 517 557 497 517 506 5.18

15 0(40) 0(30) 1(45) 543 557 529 517 480 517 500 5.20

10 days 1 -1(30) -1(15) -1(15) 512 482 479 482 500 485 568 5.01

-1(30) -1(15) 1(45) 570 573 485 476 533 530 618 541

-1(30) 1(45) -1(105) 524 461 527 458 430 473 564 491

-1(30) 1(45) 1(45) 555 573 442 427 391 445 4.00 4.62

160) -1(15) -1(05) 539 524 479 458 48 473 464 4.89

1(50) -1(15) 1(45) 539 536 494 458 524 509 482 5.06

1(50) 1(45) -1(15) 552 545 491 458 436 479 464 4.89

N[O ||

1(50) 1(45) 1(45) 539 536 518 48 433 473 452 491

9 0(40) 0(30) 0(30) 561 555 542 545 524 539 576 549

10 -1(30) 0(30) 0(30) 559 553 5.03 552 475 509 519 5.19

11 1(50) 0(30) 0(30) 542 576 512 533 497 491 500 5.22

12 0(40) -1(15) 0(30) 518 518 488 439 503 497 491 4.94

13 0(40) 1(45) 0(30) 5.61 552 518 464 427 485 524 5.04

14 0(40) 0(30) -1(15) 536 539 479 530 491 518 503 5.14

15 0(40) 0(30) 1(45) 546 564 527 545 527 539 509 5.42

Scale score : 1 (very bad) - 9 (very good)
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Table 5-14. Sensory scores of seasoned perilla leaves by composition levels

Storage Treat- Soy Corn  Green Punge Sweet Crunc Textu
. dor Salty Mean
time ment sauce syrup color nt -ness h re

0 day 1 -16) -14) 863 795 819 663 637 746 731 751

-16) 124 797 753 772 649 560 741 729 715

1(26) -1(4) 828 862 775 866 837 853 862 840

1(26)  1(24) 788 880 776 897 756 871 847 831

0(16) 0(14) 825 922 855 912 859 917 880 880

a(27)  0(14) 735 883 887 865 841 869 838 845

-a(®) 014 759 754 825 649 664 754 777 743

0(16) a(25) 792 923 860 856 753 880 854 845

0(16) -a(3) 841 870 903 858 801 881 874 861

15 days -16) -14) 677 765 83 687 651 747 684 721
-16) 124 747 777 78 669 614 789 759 735
1(26) -1(4) 849 842 747 859 830 853 849 833
1(26)  1(24) 894 955 780 900 895 914 906 892
0(16) 014 789 893 868 830 813 846 836 839
a(27)  0(14) 743 926 938 870 831 911 871 870
-a(b)  0(14) 482 768 840 644 652 760 758 744
0(16) a(25) 789 890 912 848 828 929 9.07 871
0(16) -a(3) 843 859 907 878 859 879 863 870
20 days -16) -1(4) 742 868 898 739 707 816 836 801
-16) 124 799 793 817 692 746 827 820 7.8
1(26) -1(4) 823 911 721 883 88 960 961 878
1(26) 1(24) 865 945 739 901 908 976 971 9.01
016) 014 736 929 873 871 857 886 849 857
a(27)  0(14) 734 939 899 887 928 978 942 9.01
-a(b) 0(14) 758 728 847 684 631 802 802 750
0(16) a(25) 811 911 841 934 828 869 838 862
016) -a(3 759 858 912 877 859 911 892 867
30 days -16) -1(4) 640 758 900 726 669 805 779 754

-16) 1(24) 723 748 797 724 614 771 776 736

126) -14 79 810 724 813 801 860 845 807

126)  1(24) 829 879 687 892 845 923 926 854

016) 014> 811 9.09 862 876 777 88 857 854

a(27)  0(14) 790 949 88 828 913 914 870 878

-a(b)  0(14) 732 794 877 696 655 859 837 779

0(16) a(25) 835 905 810 868 805 908 866 857

OR[N || WND|PR|O |0 N0 AW NP | O[N] O WND|HP|O[0|N]O | O ]w|dN

016) -a(d 739 768 877 764 703 828 804 7.83

Scale : Ocm (very bad) — 15cm (very good)
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Table 5-15. Sensory scores of braised green peppers with dry anchovies by
composition levels

Green pepper Dry anchovy Overall
Storage Treat Appe Appe
¢ Soy Corn Textur Sweet Bean
time  ment Color ar-a Color ar— Gloss Odor Salty Taste Total
sauce syrup e -ness fishy
nce ance

0 day 1 2(-1) 7(-1) 6.20 7.81 9.88 9.03 10.22 6.63 7.71 7.84 8.13 6.98 7.55 8.00

2(1) 13(+1) 4.78 7.21 8.36 9.06 10.57 8.50 8.68 9.50 9.28 8.80 9.01 8.52

8(+1) 7(-1) 5.78 6.63 8.89 9.30 9.22 8.72 9.16 7.37 7.63 8.94 7.98 8.14

5.68 7.84 8.76 9.33 9.34 8.88 9.08 8.02 7.28 9.05 8.24 8.32

5(0) 10(0) 5.20 7.03 8.76 9.90 9.83 8.46 9.13 8.77 7.59 8.80 8.38 8.35

(o)) (6] B w N
[ee)
+
X
-’
-
w
+
X
=

9(+a) 10(0) 5.38 6.56 8.11 9.47 9.81 8.86 9.25 8.59 7.63 9.06 8.21 8.27

7 1(-a) 10(0) 6.97 7.91 11.89 9.00 9.44 8.53 8.94 9.31 9.08 8.69 9.09 8.99

8 5(0) 14(+a) 5.52 7.81 7.93 9.40 9.96 9.44 9.19 9.63 8.67 8.78 9.06 8.67

9 5(0) 8(-a) 5.10 6.83 7.74 9.07 9.47 8.05 8.93 8.34 7.48 8.24 7.63 7.90

10 days 1 2(-1) 7(-1) 6.35 7.54 8.03 9.05 9.35 7.09 7.99 8.61 7.89 6.95 7.81 7.88

2 2(1) 13(+1) 455 7.18 6.62 9.14 8.81 8.53 8.83 9.37 8.91 7.93 8.85 8.06

3 8(+1) 7(-1) 3.96 5.80 6.01 9.10 8.59 8.74 9.24 8.56 8.55 8.44 8.85 7.80

4 8(+1) 13(+1) 4.52 6.76 6.19 9.32 9.22 8.63 8.46 8.48 8.11 7.72 7.94 7.76

5 5(0) 10(0) 5.57 6.28 7.07 8.99 8.96 8.52 8.95 8.25 8.13 7.71 7.90 7.85

6 9(+) 10(0) 4.54 556 6.15 9.25 9.42 8.64 9.29 9.06 8.15 8.26 8.47 7.89

7 1(-a) 10(0) 7.15 7.29 8.18 9.27 9.36 8.68 9.22 9.22 8.58 8.27 8.58 8.53

8 5(0) 14(+a) 4.75 6.58 6.22 9.04 9.27 9.05 8.58 9.00 8.28 7.68 8.44 7.90

9 5(0) 8(-a) 4.41 594 6.17 9.03 9.13 7.70 8.11 8.29 8.06 6.55 7.38 7.35

Scale score: 1 (very bad) - 15 (very good)

2) W& X HE A (RSM: Response Surface Methodology)
( TExE kR HEY
TRAAE GEls AT xde ATkl met deAA AyE o] &3t Hkg

3
W A g A%E Fig. 5-1~5-39 AT
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Fig. 5-1. Response surface and contour plots for sensory scores of fresh cooked

braised kidney beans using different contents of sugar, soy sauce and corn syrup.
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Fig. 5-2. Response surface and contour plots for sensory scores of braised kidney
bean using different contents of sugar, soy sauce and corn syrup (stored at 10T
for 5 days).
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Fig. 5-3. Response surface and contour plots for sensory scores of braised kidney

beans using different contents of sugar, soy sauce and corn syrup (stored at 10
C for 10 days).
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seasoned perilla leaves using different contents of sugar and soy sauce.
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Fig. 5-5. Response surface and contour plots for sensory scores of seasoned perilla leaves

using different contents of sugar and soy sauce (stored at 10C for 15 days).
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Fig. 5-7. Response surface and contour plots for sensory scores of seasoned perilla leaves

using different contents of sugar and soy sauce (stored at 10C for 30 days)
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Fig 5-8. Response surface and contour plot for sensory scores of braised green

peppers with dry anchovies using different contents of soy sauce and corn syrup

(stored at 10C for O day)
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Fig 5-9. Response surface and contour plot for sensory scores of braised green

peppers with dry anchovies using different contents of soy sauce and corn syrup

(stored at 10C for 10 days)
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A7 0ol M= 5744 B3R rE & o]l AolE HolA Fkrh. 1Y

CO: 30% 273 Az grct {94 (p<0.0)oZ =2 #FH7ME HATh gho A
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Table 5-16. Sensory scores” for braised kidney beans for different package

conditions (stored at 10T) M+SD

Storage Package
. . Color Gross Odor Texture Taste
time condition

0 day CO: 30% 9.72+2.49 9.18+3.34 8.50+2.73 8.13+£3.12 8.27+2.65
CO: 60% 9.31+3.04 8.95+2.95 8.86+2.47 7.95+2.99 8.22+2.18
CO2 100%  9.40+2.46 9.54+2.52 8.68+2.71 7.77+3.74 8.18+2.68

Air 959+1.99  890+2.67 7.95+2.31 R27+278  T.72+252
Vacuum  9.86+2.62  10.13+2.85  9.27+2.84 886324  8.04+2.53
F3t NS? NS NS NS NS

7 days  COz 30%  9.27+3.13  10.45+291  4.90+3.33" 7.20+0.83  2.25+0.50"
CO, 60%  10.09+3.08  9.63+3.35  881+2.82Y 8884375  855+3.08"
CO, 100%  9.18+2.35  9.45+254  7.90+3.04° 7304226  8.10+2.84"

Air 9.18+2.63 9.81+1.88 4.27+2.19” - -
Vacuum 8904246  8638+2.83  7.81+2.75" 7224227 8.11+1.69™
Fgk NS NS 5.499™ NS 49717

DUMeans based on evaluation of 12 judges, 3 replication of study, and score from 1 to 15

INS : not significant. "p<0.05
# Experiment time : 2006. 06
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Table 5-17. Sensory scores” for braised kidney beans for different package
conditions (stored at 10C) M+SD

Storage Package

. . Color Gross Odor Texture Taste
time conditions

0 day CO2 30% 7.96x2.70 7.85x2.82 8.64%£2.84 9.50+£2.79 7.67+3.01
CO2 60% 8.25%£3.13 8.39£3.15 8.756%2.48 8.64%£2.97 7.96%2.16
CO2 100% 8.17£2.84 7.57+2.48 9.03x2.53 8.60£3.13 8.60%+2.31

Air 8.00+3.16 8.3243.22 8.534+2.58 8.46+3.41 7.9242.22
Vacuum  7.8242.73 8.75+3.27 9.14+£2.28 8.57+3.02 8.92+1.67
F value NS? NS NS NS NS

4 days CO2 30% 8.03£2.33 8.32£2.65 8.46+2.15 8.67£2.55 8.39%£2.54
COz 60%  7.92+2.60 8.10£2.67 8.39£1.79 9.32£2.43 8.21+1.91
CO2 100% 8.53£2.50 7.46%2.92 8.14%£1.67 7.89+2.36 8.14%£2.06

Air 8.92+£2.65 9.17£2.90 8.85%x2.28 8.82%£2.48 8.42+1.75
Vacuum  8.71x2.24 9.17£2.49 8.60£1.93 8.10+£2.64 8.03£2.30
F value NS NS NS NS NS

7 days  CO2 30% 8.64+2.44 7.96+2.24" 8.96+£2.30 8.52+2.74 8.76+2.18
CO; 60% 8.28+£2.45 8.72£2.71* 8.76+2.35 8.00£2.90 8.24%2.65
CO; 100% 7.88+2.63 6.28+2.76" 9.28+2.38 9.48+2.88 8.56+1.75
Air 7.80£2.30 8.64+£3.02° 7.80£2.79 7.88%+3.51 8.24%+2.36
Vacuum  7.84%£2.42 8.12+£2.99" 8.16%£2.35 8.40%£3.08 8.64%2.32
F value NS 3.184" NS NS NS
11 days CO2 30%  8.65%£2.57 9.38%2.31 8.42+2.31 9.03£2.48 8.38%1.65
CO2 60% 8.73£2.50 8.38+2.43 8.69%+2.34 8.26%£2.66 8.42+2.67
CO2 100% 7.96+£2.04 8.34x2.62 9.03%£2.18 8.26%x3.19 8.42%+2.33

Air 8.61+2.38 8.30£2.51 9.34%+2.13 8.80%£2.68 &.38+2.26
Vacuum  8.11£3.02 8.46%+2.94 8.65+2.07 8.57%£2.95 8.26%£2.39
F value NS NS NS NS NS

DMeans based on evaluation of 12 judges, 3 replication of study, and score from 1 to 15

INS : not significant. “p<0.05
# Experiment time : 2007. 01
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Table 5-18 Sensory scores” for braised kidney beans in different package
conditions at 10C for different storage of time M=SD
Package Storage
. . Color Gross Odor Texture Taste
condition time
CO2 30% 0 day 7.96x£2.70 7.85+£2.82 8.64%£2.86 9.50%+2.79 7.67£3.01
4 days 8.03£2.33 8.32+£2.65 8.46%x2.15 8.67£2.55 8.39%2.54
7 days 8.64+2.44 7.96+£2.24 8.96+2.30 8.52+2.74 8.76+2.18
11 days 8.65%£2.57 9.38%£2.31 8.42+2.31 9.03%£2.48 8.38%1.65
F value NS” NS NS NS NS
CO2 60% 0 day 8.25+£3.13 8.39+3.15 8.75%+2.48 8.64%+2.97 7.96%x2.16
4 days 7.92+£2.60 8.10£2.67 8.39+£1.79 9.32+2.43 8.21£1.91
7 days 8.28+£2.45 8.72+£2.71 8.76x2.35 8.00x2.90 8.24%2.65
11 days 8.73£2.50 8.38%+2.43 8.69+2.34 8.26+2.66 8.42+2.67
F value NS NS NS NS NS
CO2 100% O day 8.17+£2.84 7.57+£2.48 9.03£2.53 8.60%+3.13 8.60£2.31
4 days 8.563+2.50 7.46+£2.92 8.14+£1.67 7.89%2.36 8.14%2.06
7 days 7.88£2.63 6.28%£2.76 9.2842.38 9.48+2.88 8.56%x1.75
11 days 7.96x2.04 8.34%£2.62 9.03+£2.18 8.26%3.19 8.42+2.33
F value NS NS NS NS NS
Air 0 day 8.80+£3.16  8.32+3.22 8.53+2.58 8.46+3.41 7.92+2.22
4 days 8.92+£2.65 9.17£2.90 8.85+2.28 8.82+2.48 8.42%+1.75
7 days 7.80£2.30 8.64+3.02 7.80+2.19 7.88+3.51 8.24%+2.36
11 days 8.61£2.38 8.30£2.51 9.34x2.13 8.80x2.68 8.38%2.26
F value NS NS NS NS NS
Vacuum 0 day 7.82+£2.73 8.75+£3.27 9.14%+2.28 8.57+3.02 8.92%+1.67
4 days 8.71+£2.24 9.17£2.49 8.60+£1.93 8.10+2.64 8.03+2.30
7 days 7.84+£2.42 8.12+£2.99 8.16+2.35 8.40+3.08 8.64%2.32
11 days 8.11£3.02 8.46%£2.94 8.65+£2.07 8.57£2.95 8.26%2.39
F value NS NS NS NS NS
DMeans based on evaluation of 12 judges, 3 replication of study, and score from 1 to 15
NS : not significant.
# Experiment time : 2007. 01
olds Ay E u, AdFTxdHE oAE5 AW £ hurdles ©]-&sto] A7
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Table 5-19. Sensory scores” for braised green peppers with dry anchovies for
different package conditions (stored at 10T) M=SD

Green pepper

Dry anchovy

Overall

Time Package Appear—

ance

Color

Appear—
ance

Texture Color

Sweet—
ness

Gloss Odor

Accept—

Salt
Y ability

Taste

0 day CO230% 8.354+3.18 9.57+2.48

C0260% 9.46+3.47

CO2100
%
Air

8.35+3.11

7.35+3.58 8.21+£3.24

7.71+3.27 7.89£3.30

Vacuum 7.85+3.48 8.42+3.15

10.03+2.31% 8.60+2.65 8.60+3.22

9.67+3.36™ 8.42+3.19 7.82+3.68

9.354+2.77% 8.7842.29 8.50+3.23

7.92+3.23° 8.60+2.98 8.28+3.52

10.53+2.91% 9.07+2.58 8.96+2.97

8.10+2.40 8.10£2.43 9.21+£2.91

8.39+£2.87 9.53+1.81 9.82+2.24

8.28+2.71 8.53+2.25 9.53+2.58

7.53+£2.56 8.39+1.91 8.67+2.77

8.92+2.52 8.42+2.65 8.67+£2.38

9.1042.29 8.28+2.77 8.57+2.87

9.71+£2.69 8.42+3.23 8.71+£2.80

8.89+2.73 8.92+3.06 9.03+£2.67

8.50+1.97 7.67+2.59 7.96+2.09

8.284+2.59 8.00+3.04 8.32+2.73

F

NS?
value

NS

3.134 NS NS

NS NS NS

NS NS NS

4 days CO230% 5.42+2.89% 6.82+3.34

C0,60% 5.28+3.07°6.82+3.38

C0O2100
%
Air

4.0743.01° 7.17+3.44

6.53+3.07% 7.28+2.80

Vacuum 5.53+3.10%°7.10+3.58

7.78+2.49 8.64+2.00 8.00+2.93

8.32+3.19 8.32+2.59 7.82+3.48

7.67+£3.30 8.25+2.23 8.03+2.63

8.92+3.02 8.17+2.55 7.82+2.96

7.96+£3.34 8.14+2.44 7.64+2.80

8.10£2.46 7.5742.20% 8.42+2.20

8.46+2.78 8.57+1.87% 8.96+£2.09
7.46+2.57 7.25+1.57° 9.00+2.14

7.78+£2.14 8.17+2.07* 8.71+2.43

7.39+2.48 8.53+1.77% 8.75+2.48

8.53+2.39 7.14+2.23 8.10+2.51

8.78+1.98 8.21+£2.46 8.53+2.39

9.17£1.49 7.60+2.45 8.28+2.46

8.89+1.87 8.10+2.00 8.28+2.30

8.75+2.36 8.583+2.41 8.17+£2.63

F value  2.341" NS

NS NS NS

NS 2.657 NS

NS NS NS

7 days CO230% 4.20+2.66 5.96+3.52

C0260%
CO2100
%

Air

3.92+2.32 6.28+3.29

3.40+£2.00 6.56+3.46

4.32+2.67 6.36£3.70

Vacuum 3.88+2.12 5.84+3.42

7.68+3.50 7.4442.43 7.24+2.94

6.84+3.37 7.12+2.35 6.96+2.40

6.40+£3.30 7.16+2.24 7.20+£2.36

7.20+2.82 7.48+2.20 7.68+£3.10

7.04+3.96 7.24+2.91 6.64+£2.73

7.32+£2.46 8.04+2.31 8.40+2.72

6.80+1.70 7.76+2.14 8.56+2.46

7.24+2.25 7.88+£1.98 8.60+2.59

7.08+£2.66 7.68+2.46 8.60+2.58

7.28+2.24 7.84+2.09 8.00£2.38

8.2842.24 7.48+2.23 7.76+2.47

8.72+2.30 7.64+2.44 7.76+2.50

8.88+£2.42 7.66+£2.22 7.92+2.11

8.76+2.42 8.16+2.21 8.16£2.49

8.68+2.24 8.16+2.80 7.56+2.51

F value NS NS

NS NS NS

NS NS NS

NS NS NS

C0280%

4.57+2.71
days

7.11£3.49

C0260%
CO2100
%

Air

3.76+2.25 7.00+£3.75

4.65+3.01 6.92+3.65

4.46+2.85 6.19£3.33

Vacuum 4.03+£2.12 6.34+3.63

7.61+3.29 7.53+2.26 7.11+£2.68

7.34+£2.82 6.84+2.22 6.53+3.15

6.07+£3.04 7.69+2.54 7.38+3.21

7.53+2.81 7.07+2.52 6.57+£2.91

6.57+3.59 7.88+3.17 7.38+£3.37

7.73%£2.25 7.57+£2.00 8.53+2.43

7.00£2.26 8.07+2.51 8.73+2.10

7.46+£2.46 7.84+2.14 8.65+2.22

7.73+£2.85 8.03+2.34 8.50+2.40

7.23+2.79 8.00+2.19 8.69£2.55

8.96+2.10 7.69+2.22 8.07+2.26

9.074+2.26 8.11+£2.50 8.50+2.33

8.73+£2.47 8.00+£2.97 8.15+2.61

8.61+2.65 8.00+£2.31 7.73£2.29

8.80+2.68 7.96+2.23 8.26+2.34

F value NS NS

NS NS NS

NS NS NS

NS NS NS

"Means based on evaluation of 12 judges, 3 replication of study, and score from 1 to 15

NS : not significant. “p<0.05
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Table 5-20 . Sensory scores” for braised green peppers with dry anchovies in

package condition at 10C for different storage of time

M=SD

Green pepper Dry anchovy

Overall

Packag Time

Color
e

Color Appearance  Texture Appearance

Acceptabili
ty

Gloss Odor Sweetness  Salty Taste

CO2

30% 0 day 8.35+3.18°

9.57+2.48% 10.03+2.31% 8.60+2.65 8.60+3.22

7.78+2.49° 8.64+2.00 8.00+2.93
7.68+3.50° 7.44+2.43 7.24+2.94
7.6143.29° 7.53+2.26 7.11+2.68

6.82+3.34°
5.96+3.52°
7.1143.49°

5.42+2.89°
4.20+2.66°
4.57+2.71°

4 days
7 days
11 days

8.10+2.40 8.10£2.43 9.21£2.91 9.10+2.298.28+2.77 8.57+2.87

8.10+2.46 7.574+2.20 8.42+2.20 8.53+2.397.14+£2.238.10+2.51
7.32+£2.46 8.04+2.31 8.40+2.72 8.28+2.247.48+2.237.76+2.47
7.73%£2.25 7.57+£2.00 8.53+2.43 8.96+2.107.69+2.228.07+2.26

F value 11.588" 6.252" 4.424” NS?) NS

NS NS NS NS NS NS

CO2

9.67+3.36" 8.42+3.19° 7.82+3.68
60%

0 day 9.46+3.47% 8.35+3.11

8.3243.19%8.32+2.59% 7.82+3.48
6.84+3.37° 7.1242.35% 6.96+2.40
7.3442.82° 6.84+2.22° 6.53+3.15

5.28+3.07°
3.92+2.32°
3.76+2.25°

6.82+3.38
6.28+3.29
7.00+£3.75

4 days
7 days
11 days

8.39+2.87% 9.53+1.81°% 9.82+2.24 9.71+£2.698.42+3.238.71+2.80

8.46+2.78%8.57+1.87°°8.96+2.09 8.78+1.988.21+2.46 8.53+2.39
6.80+1.70° 7.76+2.14° 8.56+2.46 8.72+2.30 7.64+2.44 7.76+2.50
7.00£2.26° 8.07+2.51° 8.73+2.10 9.07+2.26 8.11£2.50 8.50+2.33

F value  23.636" NS 4.086™ 2.554" NS

3.424" 3.682" NS NS NS NS

CO2

9.35+2.77°
100%

0 day 7.35+3.58% 8.21+3.24 8.78+2.29 8.50+3.23

7.67+3.30
6.40+3.30°
6.07+3.04°

4.07+3.01°
3.40+2.00°
4.65+3.01°

7.17+3.44
6.56+3.46
6.92+3.65

8.25+2.23 8.03+2.63
7.16+£2.24 7.20+2.36
7.69+2.54 7.38+3.21

4 days
7 days
11 days

8.28+2.71 8.53+2.25 9.53+2.58 8.89+2.738.92+3.06 9.03+2.67

7.46+2.57
7.24£2.25
7.46+2.46

7.25+1.57 9.00£2.14 9.17+£1.497.60£2.458.28+2.46
7.88+1.98 8.60£2.59 8.88+2.427.76£2.227.92+2.11
7.84+2.14 8.65+2.22 8.73+2.478.00+2.97 8.15+2.61

F value  9.222" NS 6.197" NS NS

NS NS NS NS NS NS

Air 7.7143.27°
6.53+3.07°
4.32+2.67°

4.46+2.85° 6.19+3.33

0 day 7.8943.30
7.28+2.80

6.36+3.70

7.92+3.28
8.92+3.02
7.20+2.82

8.60+2.98 8.28+3.52
8.17+2.55 7.82+2.96
7.48+2.20 7.68+3.10
7.53£2.81 7.07+2.52 6.57+£2.91

4 days
7 days
11 days

7.53+2.56
7.78%£2.14
7.08+2.66

8.39+1.91 8.67+2.77 8.50+1.977.67+2.597.96+2.09
8.17+2.07 8.71£2.43 8.89+1.878.10£2.008.28+2.30
7.68+2.46 8.60+2.58 8.76+2.428.16+2.218.16+2.49
7.73+£2.85 8.03+£2.34 8.50+2.40 8.61£2.658.00+£2.317.73+£2.29

F value  8.169™ NS NS NS NS

NS NS NS NS NS NS

7.85+3.48% 8.42+3.15% 10.53+2.91% 9.07+2.58 8.96+2.97°
5.53+3.10°°7.10+3.58a" 7.96+3.34° 8.14+2.44 7.64+2.80%
3.8842.12% 5.844+3.42° 7.04+3.96° 7.24+2.91 6.64+2.73"

Vacuum 0O day
4 days

7 days

8.92+2.52% 8.42+2.65 8.67+2.38 8.28+2.598.00+3.048.32+2.73
7.39+2.48° 8.53+1.77 8.75+2.48 8.75+2.368.53+2.41 8.17+2.63
7.28+2.24° 7.84+2.09 8.00+2.38 8.68+2.248.16+2.807.56+2.51

11 days 4.03+2.12° 6.34+3.63° 6.57+3.59° 7.88+3.17 7.38+3.37% 7.23+2.79° 8.00+2.19 8.69+2.55 8.80+2.68 7.96+2.23 8.26+2.34

F value 11.678" 2.858" 71117 NS 2.833" 2.884" NS NS NS NS

NS

YMeans based on evaluation of 12 judges, 3 replication of study, and score from 1 to 15
NS : not significant. “p<0.05

olde Ay & W, uFEAEHS xFxo Fuglel ATl wep At
3 dedrt ATt sdobd S & A olEd A A 44ARE YErY
A AT 2y aFdAzdo] Aol = wWHkielm2 ¥ hurdleo] il
Az A= & dFS FA4 o 5SS & F UM
3. e HEEHRO| et 2H[X V|EE A H AME AT 24
b HLrE YHEERRO| e &H[XL J|EE ZAL

COz 60% FAAIX FdFxds 10T 54 A% F avjAte] ded7ts 4
AletAtH(Table 5-21). 73wl wkE& zpelolAM, Exp7b ofd, A3k, o, F&&=cA
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ARurt BE e F5E BIOU FIIH Aot molX @ik APe| e
Apololl A1, 3041 ol 4ol 204 olskut WA W7 AT Ko A (P0G O ¥

A vhebeTh B Wb 4% F A oldud suat £SEAA f9 4 (p<0.05)

0% Be AFE BY: A7, FAAE B AFE RGO FHA Fo]§ W
o4 gsket.

Table 5-21. Consumer preference index" of braised kidney beans in CO: 60% package

condition at 10C for 5 storage days M=+SD
Sex Age
Male Female t value <29 30< t value
Appearance 6.23+1.41 5724145 NS 567+1.40  6.37+1.42 2.292°
Texture 6.09+1.69  5.68+1.37 NS 563+1.39  6.21£1.68 NS
Taste 6.11#1.83  6.00+1.68 NS 583+1.81  6.35£1.63 NS
Acceptability 6.35+1.44  5.88+1.27 NS 579141  6.54+1.21 2.566"
Mean 6.20£1.59  5.82+1.44 1.582 573+1.50  6.36+1.48 2.300"

Dseore scale : from 1 of very bad to 9 of very good
9

INS : not significant. p<0.05

Table 5-22. Consumer preference index” of braised green peppers with dry anchovies in

CO, 60% package condition at 10C for 5 storage days M=SD
Sex Age
Male Female t value <29 30< t value

Odor 6.19+1.50 5.86+1.02 NS 5.83+1.16 6.27+1.40 NS
Appearance 5.95£1.57 5.40+1.41 NS 5.46+1.52 5.94+1.47 NS
Texture 6.19+1.56 570+1.44 NS 5.77+1.44 6.16+1.59 NS
Taste 6.45+1.72 5.70+1.45 2.174" 6.04+1.60 6.10£1.67 NS
Acceptability  6.40+1.39 5.72+1.26 2.359" 593+1.37 6.21+1.35 NS
Mean 6.23+1.34 5.68+1.04 2.146° 5.81+1.17 6.14+1.29 NS

YScore scale : from 1 of very bad to 9 of very good
NS : not significant. “p<0.05

COz 60% FdAZl nFEXxzHS 10CAA 54 A 5 LAY #5H7ME
A8 tH(Table 5-22). AWl w& zpolol A, FA7F AAxR vy A dei 7t A
7 F A (p<005) 0 EA vhebsth Bt ANAQ FSEANAE HAsE o Au
o FYA(p<005)OE e HEHt AEE Rtk 2ey A g zolo| A,
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3041 ol el 2941 olstE Y EE 3heY
atol molx) gkl
Lh ME #IHEA

80g ©elel & ol ¥ WukxS A Zsted 28%HE £ 2 714 714 o
st A3E Table 5-237 5-24] A|AlstA . £ HE(Cryovac T6530B)e] 7142
5425¢/m” olth @ WS ¥AetEdl Le¥E XA WAL 0.18x0.13x2=
0.0468m" o]t} uwebxd 3 o AewE 4R 253990tk I WEH try
Aol 11x7.3x35 cme] 7kA-& 35¢)0|t}. o] &
42 % 60.39% 0] tH(Table 5-23).

1A vlgel A 1 Hel] FJE= 74 F3+= 820 mLelth. CO: 7F4 - 33,0009
/15kg °] 3 kg B H¥]= 0528m°/kg(10C 7]13)elth Ny 7F4-S 22,0009/15kg ©] i

f
ot
Biie
=2
o
Hi
Mo
jato
ol
il
f
2
o
i
Ho
lo,
ax
r o

kg B ¥t 0726m’/kg(10C 710tk B 24 A FHE JAE 3744
THES COy 30%/N2 70%, CO2 60%/N2 30%, CO2 100% ©]t}. o]d A8 %+ H§
& Table 5-249F 2t} COs 30%/N: 70% 714 v &L 219¢Y, CO, 60%/N2 30% 7]
A BlE&S 27249, CO2 100% 714 ¥]-&2 342¢0|uTt. wpepa g o] "Wukiks
EFst=d F H 82 CO; 30%/Ns 70% X2 6258, CO2 60%/Ny 0% X+
63.119, CO; 100%+= 6381422 COp 714 Fo] B2 A5 7H4o] sttt
gy & e wnkzks ¥Asked AQMEo] S Zom

Cryovac ¥4 7143 WEAQ tray package 7FZ o] =7 wiEolgl & &+ IAM
UH(Table 5-25). 12l B 2 A 5= AldE dWibiks vte= A9 dwukze] &
Blol EA7F HA = Aol tray packageE AME3HA ¥ A=

Wolet & & A

[e]

Table 5-23. The cost of film for packing and tray package by 1 package (unit:

won)

Film(Cryvac T6530B) Film for packing (0.0468m?) Tray package Total cost
542 5won/m’ 25.39 35 60.39
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Table 5-24. The cost of packaging gas

Package gas CO» cost(won) N> cost (won)

Total cost (won)

30% CO»/70% Ny 1.02 1.17 2.19
60% CO2/40% Ny 2.05 0.67 2.72
100% CO2 3.42 0 3.42
Total volume is 820 mlL.
Table 5-25. The cost of packing (unit: won)
Gas Cost of film Cost of gas Total cost
309 CO2/70% Nj 60.39 2.19 62.58
60% CO2/40% Ny 60.39 2.72 63.11
100% CO2 60.39 3.42 63.81
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Dy kidney heans
Gkg

v

Steeping in hot water
(100, 3 k)

v

Steeped kidney beans
10kg

v

LIild boiling
Wat
oL | (100°C, 3040 rin)

I

Braising - Soyrsauce 500 - 200 g
(10 zain) *—  Sugar10-13kg

|

Linbient cooling

'

Hermetic packaging in
modified atrosphere — le— g0y, CO 0% N,
(12 x13 cmbarrier filrn)

.

145 packages
of B0z unit

|

Storage (5°C)
Shelf ife: 40 days

Comsyngp 10-15ks —™

Fig. 5-10. Standard procedure of processing, packaging and storage of braised

kidney beans.
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Petilla leawves
Soysauce 720 - 210 g

200 g
Corn syrap 720 g
Red peppet powder 450 2 l
Sugar 150 g
Chopped gatlic 450 2 Washing
Choppedleek 450 2 (3% salt water)
Water 130 mL i
¢ 5 Satidwiched
. AVOLY sauce o
Mlixitg —>  page mixing
3ilkg l
Stretch wrapping on P3

tray (18 x 13 x 2.5 cm)

|

20 packages
of 200g unit

|

Storage (€20°0C)
Shelf life: 90
days

Fig. 5-11. Standard procedure of processing, packaging and storage of seasoned

perilla leaves.
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Diryr anchorvies
3kg
¥
Roasting in firing fan
(1 roin)

v

Heated rixing | ¥ —oysauce 100g
(1004C, 0.50 min)  |#—  Sugar600 g

+ *— Water 351

Fresh oreen peppers Heating
9’3 kgp PP (100=C, 050 min) ~ [——

l ]

Washing Braisimg
(3%, salt water) (3 prng

!

Lombient cooling

'

Hermetic packaging in
modified atmosphere
(18 x 13 cro barrier filra)

.

125 packages
of &0z unit

|

Storage (540
Shelf life: 40 days

Com synp 1.14- 121 ke

«—  60% CO,M0% N,

Fig. 5-12. Standard procedure of processing, packaging and storage of braised
green peppers with dry anchovies.
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