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SUMMARY

Studies were carried out to develope the most economical and . practical methods of

packaging and preservation of kimchi, so commercialization of kimchi manufacture could

proceed rapidly.

The results obtained may be summarized as following.

(1) It is generally established that the acceptable range of lactic acid content of kimchi
is between 0.4% and 0.75%. Based on sensory evaluation, kimchi having lactic acid

content below 0.4% and above 0.75% was not edible, and the time of optimum taste

corresponded to the vicinity of 0.5% of lactic acid content. For the refrigeration storage

with or without preservatives, the packaging kimchi in plastic film must be done at the

lactic acid content of 0.45%, for lactic acid fermentation will continue slowly after the

packaging. However, for the heat sterilized kimchi the packaging should be done at the
0.5% of lactic acid content for the [best because lactic acid fermentation is completely

stopped after the packaging.

(2) Polyethylene, polypropylene, and polycello were chosen as suitable packaging ma-
terials. Polyethylene is cheapest among them but kimchi packaged in this film was dam-
aged frequently in handling process and gave off kimchi flavor. On the other hand poly-
propylene also gave off kimchi flavor, but its higher mechanical strength gave better
protection to kimchi and it had superior display effect due to the transparancy. Therefore
polypropylene made much better packaging material. Polycello proved to be the best pa-
ckaging material from the standpoint of physical characteristics but its price is higher
than that of other plastic films. To be effective, the thickness of plastic films for packag-

ing kimchi must exceed 0.08mm.

(3) Keeping property of kimchi appeared to be excellent by means of freezing. How-

ever, by the time the frozen kimchi was thawed out at room temperature, moisture loss

due to drip was extensive, rendering the kimchi too stringy.

(4) Preservation of kimchi at refrigerated temperatures proved to be the best method

and under the refrigerated condition the kimchi remained fresh as long as 3 months. The

best results were obtained when kimchi was held at 0°C.

(5) In general, preservatives alone were not too effective in preserving kimchi. Among
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them potassium sorbate appeared to be most effective with the four fold extension of
self-life at 20°C and two fold extension at 30°C.
_(6) In heat sterilization the thickness of packaged kimchi product had a geat effect

upon the rate of heat penetration. When the thickness ranged from 1.5 to 1.8cm, the
kimchi in such package could be sterilized at 65°C for 20 minutes. Kimchi so heat treated
could be kept at room temperature as long as one month without apparent changes in

quality.

(7) Among combination methods, preservatxon at refrigerated and heat sterilization could
be favorably combined. When kimchi was stored at 4°C after being sterilized at 65°C

for 20 minutes, it was possible to preserve the kimchi for more than 4 months.
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Stbenzoic acid wte] SEHATGE wmagon, potassium sorbate(PS) 0.2
8 $3A A4 gxe W
\\7‘1 Chate ; 20°C 30°C
LA %CQT "
guges 19 | 29 | 39 | 49 | 59 | 79 | 19 | 29 | 39 | 4%
POMB 0.65 0.85 0.94 1.12 1.32 — 0.85 1.12 1.25 1.48
POPB 0.67 0.83 0.95 1.08 1.30 — 0.87 1.11 1.27 1.45
POBB 0.67 0.82] 0.95 1.10 1. 30 -~ 0.84 1.13 1.30] 1.47‘
DHA 0.68 0.88 0.97 1.09 1.35 - 0. 86 1.12 1.28 1.47
B S 0.62 0.78 0.83, 0.92 1.03 1. 65! 0.72 0. 90, 1.15 1.25
P S 0.60 0.62| 0.65 0.68 0.76 1.50 0.65 0.70 0.84 1.08
Blank 0.72 0.88 0.98 1.13 1.37 1.800  0.92 1.14] 1.32 1.50
F:x44  A=:0.58 '
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E8L AHER WEAY AN nEe o]
$¥EHE dehed A8 o
B A AEY FPAF HPESE
dehd e

49
44
A A

o X F{D‘-

potassium sorbate o] &,
sodium benzoate 7} °E7}«] JHgIE v m
28} 47kA BFAE astrt A9 gl ]
< e AHdEL 747(14 11 A< §13 A= potas-
sium sorbate 7} 7}A A 83 WBA L AAled
T2 Aol

28 3 o] potassium sorbate ]

_&Lrﬂﬂmlo
i

Lo
=
=

L
1*3

W EIE T
HAder Aestd 2w 200CoAN AFdw 44
%?}I % 0.2%8 AAFAES F/AHH 30°Cof

AZeR e A 295 AFss A A4
E?P 0.2% S7tg=. HE&% & Q€ A A
AR WS olwl A3 e A2 0.45% -4 0.
7%l k. Wb AAFe AR asg walgg e
0.2% ©l32 3t Zo] ¥7d oo, z¥ oy
ZE Ao = potassium sorhate & o] -§3te] 71X
F AT A 20°CelME 497 30°ColAE

2947 AES FARZ) bt Hilch
Me 7td 4zl ozt Zxlel ME

AAE G AFA mEsdor & HL v E
2 AT AES A AAY AAdE fAol e
o] F7AA 2L Az AnHE @407 Wi

Fest FFae AL ol F FA 24T 234
A gde gdzre
o

Ad4E gL on] AH 2 Az &
250 oy} 3 Tz o]8x THAL FH
sto] 5cm AEY FAE A= Yo} F2Y F

i
ARAA FFAE F & 4 AFAA 94
A vz g2 224 FAZe stde] o
Soh. webd 2% $2AS INA T Ao 9
g WAo] AdA deivtzm 3.

AR A%AS 2 ol ¥l AAel EAHE
microflora & W H#9 & AAsx L& T
Lactobacillus plantarum o)} Lactobacillus brevis
A o]&4(1968)5 2 ol EF AT LA FH
F AL AR FFES A9y AN &
=25 zAEgEd 2 Ao s 60°CellA
1887 719 FozA o TEL AR Adsg
ojo} 7+e AFAIFAE FzUvw
15’—’53 e LEAANE o] F-

T o, o AddAE A

9o AFA e T AT 32AE T35

A9 AFLEE Ted FHILH.

L4 70°C, 75°C, 80°C & 85°CeA #7 5
F, 108, 20% 749 st A"dE g3 F 30°C
9] 2xoAl AFsAa X9 WAHGE =

= 9. td AT AAY AFF FF 449 W)
ik TRV BN 9y 129 159 182 219 249
7]’03’9'5\
70°C— 5 & 0.61 1.03 1.25 1.47 1.54 1.64 —_ —
0% 0.57 0.58 0.96 1.35 1.45 1.67 — —_
20 & 0.58 0.59 0.59 0. 60 0.60) 0.60 0.60 0.61
75°C— 5% 0.62 1.08 1.42 1.70 1.75 1.84 — —
10 & 0.58 0. 60, 0.85 1.17 1.47 ~ — —
202 0.57 0.57 0.57 0.57 0.58 0.58 0.58 0.59
80°C— 51 0.58 0.58 0.59 0.62 0.96 1.47 1.63 1.84
10 & 0.57 0.58]  0.58 0.59, 0.59 0.59 0.60 0.60
20 & 0.57 0.57 0.58 0.58 0.59 0. 60| 0. 60| 0.60
85°C— 5 & 0.58 0. 60, 0.61 0.62 0.62 0.64 0.92 1.23
10 & 0.57 0.57 0.58 0.58 0.58 0.59 0. 59 0.59
20 % 0.58 0.58 0.58 0.59 0.59 0.59 0. 60) 0.60
F 2R AAAEE 0.56, AF Lz = 30°C.
% A 599 7. ARee & + Ao 8°C 5878 sHdA
$99 AAE Ay v $4 85°Coll4 10 AE 1529 AFS ARAA AR AR F7E
T3 20% 7t ATE AL 2499 AFFAE  mol: Zoz nol AAY AFo =Gz A
AR ARY Z7t QE Ao® ¥ok A B2F ZAE F Uk 80°CY ADA o] QoA E A
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2 85°Ce A% e AAE nolz oy
75°C9 7td AL 2087b¢ shd st ot
44T PFEAE 4€ F AN 2 €L
2 70°CS AdA e YojAE 20 £33 9

2e0t 80°C ol 48] £EelA AdAAL AA
£ A9 A AN §4E deigen 2Evt
Rers AAES | 449 ¢ 2RE 4 9o+
BedE Hg AAEE 44 A2 F AE AT

AdE AT FEEHE 9¢ + A9 22§ 4Y3 A%t 60°Cs 65°CH Lol
= 10.. laAE g AAY ARF AR AL WD
ARdF
\\ 39 6% 99l 129 159 189 219 243
teLE
60°C— 5 % 0.87 1.42 1.45 1.50 1.65 1.84 - —
103 0.76 1.40 1.42 1.48 1.62 1.87 —~ —
20 3 0.72 1.30 1.39 1.48 1.64 1.85 - =
65°C— 5% 0.78 1.35 1.40) 1.45 1.59 1.78 1.84 1.95
103 0.65 0.7 0. 84 1.30 1.48 1.76 1.82 1.94
20 3 0.60 0.62 0.62 0.62 0.63 0.64 0.64 0.64
F:384 ARAEE 0.58 AFLEE 30°C
A AFdn 2 5F4F FEed ng. a8d 65°CollA HdAHE & A folls £
E108 60°C S 65°Cold ALAdA & A o A APl YoAA @ AP E 2087 4

FE nodEd. F60°CH A YAdE
20 %7 M9 AE AT 4FE 24T T 8l
2 65°CS) SEAE 20 7 sl 94T

20
TR G4Ad 4F 2dE IA XE
A71Ed 2 oiE FTE AS zAR
FAE ATEFe] dA% DA AL wAs
ll.:'-_
=l

AFEAE AT T UL ¢ 5 Udd. =8 65°C Art. 222 Lo gE AAAESY S w
da stdAd AAE 29 AAEE A9 #A E AFaFY Aol & ARG 2 Ad4E B
2 Yoo 115 7.
= 11. ER A FAd & AFaH (A Aze Wb
AR F B
\ 24 19 69 8 10 122
5 il
1.5cm 0.54 0.54 0.56 0.56 0.56 0.57
1.8cm 0.56 0.56 0.57 0.57 0.57 0.58
2.1cm 0.59 0.60 0.61 0.65 0.97 1.20
2. 4cm 0.61 0.63 1.12 1.24 1.60 —

F A & lactic acia %Y. TAA AFIAEE 0.53 AF L= 30°C

E 119 4949%F 48 nw AgAgd
RAelA A FY FAL e AYTE dAF
g a9 AF EH} FE 4 F U AF
65°Cel A 2087 4T Y Hele AFY FAE
1.8cm o] 2 FHolut AT 4FadE 9& F
slon
FA 1.8m B | FAE AFd gRAE
AR 4T EEEE & F IRt

off APRAAE Fetd pH AHE S 2
A 80°C o] 4be] 2xofA #aF Y AA
ot S 44 Hel AAEF FF SS3FA
FRAAE F Qe AFLE 2 AL 65°ColA

7]. m!l-.

ZE MAAE Ao} eARE AFS

2087kl k. zEy of Ao YA E
FA 7} 1.8cm o}l o] o] ekul Fhe,
Warxalof ofst AXie XMF

1. 984 Aotel AL 719 434y gy
e

FH50966) 3¢ AA F=2H WEAE A
713 A AFALE FEAL 4 gz wes
Ak o] Aol E A AFAEe] HAT A
Ag o] gdted AL AT &7 F4LE o
Z2E A549 4¥ckA AF FEIdz A=
potassivm sorbate & 7} X o] F7ket = 60°Ce 65°C
& AL AGAHE oz 2 $PasE A

A&
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AH(E 12 F2).
X 12, A A5 ALotd 4FE 2ol Y&
def dFast

\7‘173‘"9.7- )

Lot o 29 49 6 U 84

e -5

60°C— 5% 0. 47, 0.50 1.1 1.5
10 ¥ 0.46 0.49 1.2 1.6

20 % 0.45 0.49 1.08 1.2

0.47 1.2 1.3

10% 0.46 0.48 0.9 1.08
20 & 0. 46, 0.48 0.48 0.49

65°C— 52 o.45i
i

45. ARQLEE 30°C
12 ol vErd Zéﬁr%— B AF65°ColA 20
AdAg At 44 AgESE A F
Ed ol z47}v_ uHLA] 9] g go] A9 gl
vell = Aol
2. ALNGAT vt dande WA
AAY Ag ol gAA AA7 Y3iA 4
] AL AAAFE AAE 4£°CA FAE
A 29 ARAE Ardged o AddE 213
st zet.
FE 18 ALAGATH 34E 2] A A
ZEsh

o ¥2 r-|\'~ Fﬂ

o 32 e

A gL
\s 149 | 244 1 344 4%
FADEE ] N B R
60°C—10 %]  0.56 0.57  0.58]  0.60
208 057 0.57  0.57  0.58
65°C—10 2. 0.57i 0.56, 0.57] 0.58
20% 0.5 0.57 0.57  0.58

F: 244 A4 AR UAEE 04 AFLEE

e AgEe AT 44979 A9 AAd 9
ol4 60°C 1t 65°C 4 AL 719 A& A
Ae B¥% F 2237$ vdeblle 3ol 28z
= A 42 AL AY 4T AAE A
2wl A2eA deivte d3dd e &+

d= FALY 4% F¢ AdHA ixiz} %
91 E Add. zEzzg Agd 4ws 9
AAE oA AgodA AR 2 AAEE 24
REE ¢ Yz 1A

2 of

Sdve 449 T9A QA oukx HzA
2 QFldE 749 AAdoln 4849 23

$ish AE AUEE B2 4

AZggsl ARg Assss

1. Panel test 8] A vzt AAEs] A4
L AAY AAFAEI e 2 0.4%FF 0.75
% Atele] gl # & sz stz gor J
Hq A7 0.5% 298¢ &gk 23
Aol vt WA ArgS Al 2 ,,_01]5 A&
o Aol wokAE ASdEz o A
of AHAE 0.45% 75’59_ 7 wledt A7t
ARG T 5 gk AL A AT Uy o
£ AL Ao £Rden AAHRE HA
A% 0.5%Y A7 43 23R = &5 9

2. Polyethylene, polypropylene % polycello &
3 %9 A A 8% polyethylene & WA 2 ¢35 %
Holvk Y F AF EF 2R o widls
2 AA dAe] die] Ag Aol wkdole, pol-
ypropylene & A Rt A4 eFste o]
79l stz FHEL Fou A4 FA4Y dike]
& 99t} polycello = £ Al HA =] glef
Ax Ag ol 44 AzelArk AAol w4 Fol
g@elgeh, 2Hx JATHA Lotay P2
571 & 0.08mm 7} 743 4 33t .

3. 5wl A% A A4 AL AFE
Nelol BEE 7 Yot dF5A WF 24
e g dae] Aok A9 texture b
gt Hew A3 udelst ¥ 4 gk
4. FAYH L AAY AANESE SRES & &
141718 el Yolde A3 & Pygeiadrh.
JALEE0°Crl HAelg= 3A4YL A= A%
1 7FEshod ot
5. WAl o AAY AFL
& d& 7
potassium sorbate 7} 7} #-
om olo] g AA %
30°Cel 4 22 A Eelgeh.

6. A2 79 AT Wl diMdE AFY 2
A A AR A JHE A T
taet. dod AREAE 1.5cm A=
7 V\i 65°C, 20 £718] 7}d Ao
194 x&em AAE AR B2 &
2N 1ARAE Aol Ay

A4A & e

k)

nm

N o r%-‘

[+3

A2 & 5
asled ASE WEA FeAE
F¢ A%E vEd
A 20°Cel A 49

7. 8 g¢dd wloz: Ydonr Wyxs)
AL 7t A B, wEA g PFe) B
by, 2z AA ) B By g
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