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Abstract

To measure nutritional components and physical quality of Wanja—jeon{Korean pan fried meat balls)
was investipated during storage in a simulailed hospital cook/chill foodservice system. The Wanja-—
jeon was cooked and stored for 1 weeks in chill conditions of 2 and 7°C and then reheated in the mi-
crowave oven. Moisture, prolein, and [at contents were decreased little during 4 wecks storage at
Z and 7°C. Total unsaturated fatty acids{(TUFA} and polyunsalurated fatty acids{PUFA} increased
slightly at 7C storage. Tolal free amino acid conlents were reduced after 4 weeks of storage, while
total amino acids were affected little during chilled storage. However, volatile basic nitrogen(VBN)
increased during the 4 weeks storage from 11.2mg%s, immediately after cooking, to 14.1~14.2mg%.
After reheating, thiobarbituric acid{TBA) value increased more significantly to 0.19 and 0.20.
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Fig. 1. Flow diagram for preparation of Wanjajeon in
a cook/chill foodservice sysiem.
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Table 1. Operating conditions of GLC used [or ana-
lvsis of fatty acid

Instrument Hewlelt Packard 5890 senes I
Detector Flame Ioruzation Detector
Column SP-2340 fused silica

Capillary column

(30m = 0.25mm ID)
Programmed from 160°C to
226°C at 3°C/min

Injection tesmperature  240°C

Detector lemperature  250°C

Catrier gas, flow rate Nz 0 8ml/min

Column temperalure

ahodm, A WAHEA & Meteall 5(19)9] 14 <) w2} bo-
ron trifluroride{BFa)—methanol S 7}8ke] methy! ester
34 7] & 0.5N-NaOH,/ methanol 2 7585 A1 4 G-
LCR EMztgew, $A27L Table 13 2th

ofo|iebt EM
Fobol e At 374 5 6 AR d AT Ak
o] 6N-HCLZ 15Lb, 121°Cell41 3417k £ 41 7
A}, frele}n] mAE 759 ethanoid= &% &
A 2NE ZA gk F rlp il g m Folw| 1)
o 75% ethanolF % %2 Whatman filter paper(No
2} membrane filter (0.45um) & Z}2 o] #8}o] 2 of
S olw Ak ZPE AT A o] FglEbe] Table 291 22 =
Aoz Fosgchzo.
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Table 2. Operating conditions of amino acid auloana-
lyzer for analysis of amino acid

Insirument Hitachi model 83b-50
Column 8.5 x 150mm
Ion-exchange resin #2619

Analysis time 70min

Buffer fiow rate 0.226ml/min
Ninhvdrin flow rate 0 3ml/mmn
Column pressure 80—13*kg./cm2
Buffer change steps Sstens
Optimum sample quantity 3pmole/R0i
Nz gas pressure 0 28kg/eny’

Table 3. Proximale composition of rehealed Wanja-jeon
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Curnzjonent Preparation o Storage perodidweeks)

(%) 0 C

Maistare 6180 6436 64,45 64.56

Wania Cm‘hohytraLf-: 8.37 324 3.94 619
jeoli Crude protein 1643 16.89 168.64 1675
Crude lipid 845 11.64 1129 1142

Crude ash 190 1.67 168 1.64

1]Immedjate]y after cooking
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Table 4. Changes in fatty acid contenls of reheated Wanja—jeon afler chill storage al 2 and 7°C for dweeks

Starage period{dweeks)

N - N

Fatty acid Preparation 0 7 e
Myristic acid{14:0) 2.09 1.508 159 155
Palmilic acid(18.0) 2439 21.17 2154 2102
Palmitoleic acid(16:1) 2.29 183 1.88 1.83
Stearic acid(15°0) 14.89 1171 1190 11.60
Oleic acid(18:1) 34,34 3240 3271 32.42
Loleic acid(18:2) 16820 2619 2610 2678
Linclenic acid(18:3) 147 175 1.73 1.82
Arachidic acid{20.0} 0.27 030 0.24 0.25
Arachidonic acid(20 4) 047 (.48 0.52 (.58
Qthers 359 258 1.79 215
TSFA”Y 41.64 34.97 3527 3442
TUFA?Y 5477 62.65 62.01 63.43
PUFAY 18.14 98 42 98.35 2318

Immedlately after cooking
)Tota] saturated fatty acids
ﬁTotal unsatruated fatty acids
Polyunsatm ated fatty acids(Ciga+CisatCag)
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Tahle 5. Changes in free amino acids of reheated Wanja—jeon alter chill storage at 2 and 7T lor 4wecks

Storage period(weels)

Amino acid oY Preparation o 2 4
2C C C 7C
Aspartic arid 1.738 0017 - - - - -
Threonine 0.766 0.086 0.086 0.070 0.061 0067 0.057
Serine 0.824 0,004 0.006 0005 0.011 0011 0.010
Glutamic acid 3.137 0.104 (.00 0.083 0084 0.083 0.083
Glycine 0.852 0013 0.007 0.006 0.006 0006 0006
Alanine 1.025 0059 0.010 0.037 0.036 0.034 0.030
Cysteine 0212 0.012 po1l 0.010 0,011 0.010 a.011
Valine 0.747 0025 0.009 0002 0.007 0.009 0.007
Methionine 0425 0.016 0.009 0004 0003 0.004 0.003
Isaleucine 0.687 0.018 0.006 0003 0.003 0005 0003
Leucime 1400 0.043 0.008 0,006 0,006 0.007 0.006
Tyrosmne 0.473 - 0.003 0,002 0.003 - -
Phenylalanine 0817 (.041 0.015 0011 0.011 0.115 0,013
Lysine 1.385 0.025 0.015 0011 0.013 0.013 0,013
Hislidime 0509 0006 0,003 0.003 0003 0.003 0.003
Argimne 1.142 - - 0.052 0.053 (.065 0.042
Total 16118 0.4659 0.370 0.311 0.311 0.313 0.288
i’TotaJ amuno acids of immedialely after cooking
Mmedatly afler cooling
Table 6. Changes in minerals of reheated Wanja-jeon alter chill siorage at 2 and 7°C
Storage period(weelks)
Minerals Preparation o 2 4
2'C 7°C 2C 7°C
Calcium 330 36.0 6.0 340 41.0 33.0
Phosphorous 200 200 200 200 220 220
Sodium 350 360 360 360 380 380
Potassium 210 175 170 170 200 180
Magnesum 240 24.0 250 240 270 260
Iron 300 300 3.00 3.00 3.00 3.00
Manganese 0.40 0.40 040 .30 (.40 040
Copper (.10 (.10 010 <010 <010 <0.10
”Immedjately afier caoking
A are el A, 7 AREEAN 4F A3 2 30medt Eoh A Bel 21 AE # 5 9
Fol5 2ol Ao w50 P ekl A ek
B39} éf{] #4122, Lachance (272 Lund(23)}£] VENT ek w2 a2 7] 20g)2 lamg% 14kl
QT ohw AR AT ol UAAD B ¥R AL EWEGDE 30~ 40mgeld B stz Qs
F2 :r.?ﬂ 237 sle AeE vebhgd
Tahble 7. Changes in the volatile basic nitrogen value
s|arAl 97| Bl Eeke] HiE} of Wanja—jeon during chill slorage at 2 and
= 7C
FeE|A g AxresEE A7 f1 5 FbA o Temperate  Storage period{weeks)
713 Z-(volatile basic nitregen: VBN S48 A& (°C) ot 1 2 3 4
Table 73 vt 22| 2F 11 2mg% | A 77 252717 ‘ 2 112 112 112 140 141
=l H ) gobrt 43 A4 2°Ce A 141 Storage 7 112 112 112 140 142
mg%. 142mg% 2 717t 2.9mg%, 3.0me2ert T71slar. 2 112 112 112 L0 142
A7be et Fi 14.2mg%, 168me%. o E T°CH el 4 Reheating 7 112 112 140 140 168
At Folli= 28| Z e B} Bmg2, A7elA "mmediately afler cooking
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Table 8. Changes in thiobarbituric acid of Wanja-
jeon during chill siorage at 2 and 7°C

Tempera- Storage period(Weeks)
ture(®C} P 1 2 3 4
Stomge 2 0128 0135 0142 0140 0143
£ 70128 0150 0152 0.156 0.158
Rebeatin 2 0128 0142 0160 0.180 0.193
£ 7 0138 0156 0179 0.186 0.203

PImmediately after cooking

2 18mglrt Bw o3 ez Wy Alge] 715
t}i aled (31), & A o] A= 4Taﬂ 14.1~16.8mg%
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