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Studies on the Improvement of Packaging of Retorted Samgyetang

Jin Hwan Lee' and Keun Taik Lee''

!Department of Food Science, Kangnung-Wonju National University, Gangneung 210-702, Korea

Abstract The effects of filling temperatures of broth and degassing method on the residual oxygen content and gas com-
position in the pouch and physical strength of packaging material for Samgyetang depending on the contamination of broth
on the sealing layer and sterilization process were investigated. The residual oxygen content in the broth and the oxygen
proportion in the headspace of package were decreased with the increase of broth temperature at filling into the pouch from
50 to 100. When the products were packaged as air-contained (Air), manually squeezed the upper side of package out to
minimize the headspace (Degas) and flushed with nitrogen gas (N,-Flushing) while maintaining the broth temperatures of
Samgyetang at 50 or 85. The residual oxygen content and oxygen proportion were increased in the order of N,-Flush-
ing<Degas<Air. Physical strength such as internal burst strength, compression strength and heat seal strength were tested
on retort pouches being used in three different Samgyetang factories. It was found that heat seal strength of retort pouch
decreased about 16%, from 9.1 kg to 7.6 kg, when the sealing layer was contaminated with broth, The sterilization process
induced a decrease of heat seal strength about 7.9%. It is concluded that the proper choice of retort pouch and packaging
method can contribute to reduce the defective package and thus improve the quality and shelf-life of Samgyetang.

Keywords Samgyetang, Retort pouch, Physical strength, Residual oxygen content

:J—L A = =21, RS O O, ) EH% %
FolAlol 7k A7k oF WolE, FAORE oF 4000]
v AR $EET g T dEZE AR B

He- A

g 71FE ALEA “FAHEe] hgvE 2 AR 4 Al
L 3EIE 2 T4, 5. SR TE, U e
(2) AEZESAE (W3S HH “pH7F 4.50140¢|2
BT TF 0.940174%0 AFL FAFL] =5 120°Ce]
A 4 B FEolde] &¥o] e WHoR Wil
oF 3, I3t} HEEE FARE0] AiEtAde “d
EZESHEog}t $2 X9t 7|e Bgo R AYe &

i

TCorresponding Author : Keun Taik Lee

Department of Food Science, College of Life Science, Kangnung-Wonju
National University, 123 Jibyun-dong, Gangneung 210-702, Korea
E-mail : <leekt@nukw.ac.kr>

71 7Vt ASTRE, YRES s Wssle] vt
PtEEH B e 08 AY Ee e AR
2]g0] 7¥ssh HEAGC] =i Fujel ute] golsies
AXBESISH 71 Tettp el YAalso] Y.
HEZERPA e A FE7|2A T3 Tt 35
S YA BFo = 19583 W= & Natick 749}
P AEEA N dAee] FEATE AL ANTEAT.
Ay 2AALelA 7Pz E] FR7F ohdstE L ALk
o] T71ge we} o]& AF L Hdte] el &

d#34S Ad F 9
)-

&
<]

Ol

¢

S A9 W ZuE §5E AL AEHE Fo] ¥
s E53ela dEZEYNA Fit 7-109] 502 Hit
Ao} olgdt HFS AAH AitEEs dAEAES o
"o g o] oF 800 g AEolw ¥h S

9] o] ol ¥ T FBIH



o
S
=
[2a]

N
ojN
N o
e “}zl
(o]
e
o
o N
5
1
o M
\ >
=
3
e
o 2
Mo
NI
iy O
rltg Lﬁ
ks
1:1%‘ ‘_};
O~
o

o
3l
L,
S e

o
[>
sl
oL
%
ok
o)
g
o
ir
X
i
i
i)
o rlo
<l
i

& 2 ejogdedzgeels, Jeln gggEos

¥°, d

m
<
o
ofy
o K
r
2
>
1o
O
i
ot
=
=
lo
>,
g

Bol Fole EAIZF A7 AP, 223, shfjellx] A
e AR AFde T, dERE AdF, &
= fredd & A&l TG AT v e
ST HEe T oY 7 AR ] s 8
o oo} 2 EAH S B THHeR FEAIES
T8 & FFE Astet W E oprlste] AFE A
o] +H¥= 5 it AAE e 2AY F= e

2

Flo

HEZE ¥ 2 Abtado] 8 49 AW, o
S0 28lE of7|ste] A F AFe] FHo] Asl
Hle] At} Clark®e HEZE A% ofd7 A%
At wjAFe] 2 AR 37 sEIF 225 AR
3} F4o] AskE ATt Barsk vl k. o|e} HEste],
Shin 57& AAFHAE dEZE vEE AFo ¥4
of Agate] AF FAI AP FPE F AN
3L HASIQIT oleh Zo] HEEE AE F &4
headspace®] #HE AMARES bslol] o3t o]F, WAl JF
‘il A mAES] WA EOR Qlale] A7t ofr]E
T Atk 2y oA AAIRE Al FA| st
o JAIME AF 2 Awe] HFES} o] FoR K] &L
AIL ololl gk = Aol o] AFE Ao Mgk AA
ojty. F, AAG AFEe AA FA R FHd AL
T UL FF FEA 719 A5 ZElelHdlelA 40°C
EE2H7|E StEE ol the vy 9 2%
AA7Y asitt 2 AFS] B e A §F
ok A, AlFe] AAESE, AR A
o 27 Felet AEe] WS mAE B ZeAdo]
wEbA] 2 AFolM e A FEE RS Aitsta
A= FAM FAE HEZE IZAE ARgste] AA
65

thekal 2700A AES Akt £4

2

e %e

il

~

[

2

!
B
o
H
rel
0
Nl
Yo
A

a
ME U uhod

AL ou

1. A8
HARE S5 350450 g 2] AT, 30 Af

o

& F T, 35~45%) svE], & 10L, 27|FAIE 300g
ks, A7, 99k A, 2F, 3], $5, A", MSG)E
P ok 2 AZF F9F #oldA AFH Ve AASH
THISIATE. 18]35 350~450 g o] SR 1me],
AE 100 g4, vk, ®, 34, 5, $5 300mLE 4
AL dESE IAAANPET 12 /AL 9 tm/PA 15 s/
CPP 70 tm)°] 23 band sealer(SPM-V, AR &)
£ ol&dt] AU £HE AAGAIES Nitschet
Vukovic®l] ¢]ale] 7dte F-value 23 Z 278 o] R3}
o] F-values 7.02F A T retort sterilizer(PRS-06-1,
Kyounghan, Korea)ollAl Haslal Wpola Wzihst the
25°C A5t uloleell A Bakshe FAXEE ARE-SISITH

718 a2 E33 7] E7H(AIR), headspace £
o]7] flsle] S¢t N E A FEs AR &
QB3 FA(Degas), 123 100%= 2AE F 10%
FUF FHZ(Nyflushing)shes WHOE Fate] A}
o HEEZEMAT AF ST & A
dissolved oxygen analyzer(HQ-40, Hach, U.S.A)E ©]
stod SAsIATh 22]3 2739] headspaces 7k~ 242 Gas
Chromatography(7890A GC System, Agilent Technologies,
Germany)E ©]-83le] X3 U] kA, o]itsiebs) A4
SES SASIAL ol 717] 218 ths Table 13 2T

AFe] pHe AR AE 5g% /T SmLE 247
(Ultra-Turax T 18, IKA, Germany)E o]&3s}e] Ezf3gt
<, pH meter(SG2-ELK, Mettler Toledo Co., Ltd., Switzerland)
£ o]g3te] 43I0t HEZE 2AAE oA 4t

g2 A F 3 GAEHA, FAE MAhESE gofit
} =73 % (compression strength), W5F3}E 7= (internal
burst strength) 2 E-%5-3H7 = (heat sealing strength)s <
SAAT) o] W dSAEE AARE FeA A FFRT

o N o

b

2

oo rlo

)

[¢3

Table 1. Analysis condition of gas chromatography for mea-
suring gas composition in the headspace of retort pouch

Column Carboxen-1000 (Supelco)

Detector TCD

Oven temp)| 30°C/7 min. and increase 10°C/min up to 300°C

Carrier gas | He (35 psi, total flow 50 mL/min)

Injection 100 pf, 30°C
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Table 2. Dissolved oxygen content and gas composition of retorted Samgyetang in the air-containing aluminum laminated pouch at different

filling temperature of broth

Parameter Filling temp. of broth (°C)
50 70 85 100
Dissolved oxygen (ppm) 1.99 £0.10% 1.39 +0.085¢ 0.76 +0.07° 0.75+0.03P
0, 2.7+024 1.9+0.38 1.7 +£0.65¢ 1.1+0.1P
Gas composition (%) CO, 362+ 134 37.4+1.9% 39.0 +2.5% 36.2+1.3%
N, 613 +2.84 60.6 +3.6* 592 +3.14B 62.6 £2.74

A-D)Means in the same row with different superscript are significantly different (p < 0.05).
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Table 3. Dissolved oxygen contents of retorted Samgyetang depending on the filling temperature of broth and the packaging method

Parameter Treatment Filling temp. of broth (*C)
50 85
Air" A2.07 +£0.09a* 40.76 £ 0.07b*
Dissolved oxygen (ppm) Degas? B1.83 +£0.06 AB) 69 +0.04°
N, Flushing® €0.71 £0.03? €0.50 £0.04°

DAir contained package, 2 Manually squeezed package with small headspace, ¥ N, . Flushed package.

ABRefer to Table 1.

#b)Means + standard deviation in the same column with different superscript are not significantly different (p > 0.05).

Table 4. Gas analysis of retorted Samgyetang depending on the
filling temperature of broth and the packaging method

Treatment Gas composition| Filling temp. of broth (°C)
(%) 50 85
0, A2.8+03% | A1.7+£03°
Air? CO, AB35343.1% | 436.0 £2.9°
N, A61.9+£4.5" | 262.3 £5.4°
0, ABp2+04% | BlLO+0.5°
Degas?) CO, A374+442% | A373+£2.8°
N, A60.4 +4.9* | AB61.7 +6.6°
0, €0.9+0.1*| €0.7+0.0°
Fluizi-ng” €O, B32.3+3.4% | AB329+4.1°
N, A66.8 £3.9" | A66.4 +4.6°
1)-3), A-C). ab) . Refer to Table 3.
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Table 5. Internal burst strength and compression strength of

retorted aluminum laminated pouches used in three different
Samgyetang factories

Parameter
Factory code |Internal burst strength| Compression strength
(kgflem?) (kef)
H Co. 1.23 152.9
F Co. 1.28 162.1

M Co. 1.22 150.6
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Table 6. Heat seal strength of retorted aluminum laminated
pouches used in three different Samgyetang factories (unit: kg)

A

Testing point

Factory
code A B C
H Co. 8.2 9.7 8.6 B

F Co. 9.3 >10 9.7

M Co. 83 8.4 8.8
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Table 7. Heat seal strength and defective sealing ratio of alu-
minum laminated retort pouch as affected by contamination of
broth on the sealing layer

Contaminated | Not-contaminated
Parameter
layer layer
Heat seal strength (kgf) 7.6 9.1
Defective sealing ratio (%) 2.5 0

Table 8. Changes in the heat seal strength of retort pouch for
packaging Samgyetang before and after sterilization

Before After
Parameter . e .
sterilization sterilization
Heat seal strength (kgf) 9.0 8.3
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