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Abstract

This study was conducted to determine the Fy-values of a retort machine at different locations and to evaluate
the effects of these Fy-values on various quality characteristics of retorted Samgyetang samples. Samples were divided
into three groups based on Fy-values-T1, 10~20; T2, 20~30; T3, >30. Mineral content in Samgyetang broth and
breast meat mostly increased with increasing Fy-values. In general, the free amino acid values, hardness, and springiness,
except for bone springiness, of Samgyetang decreased significantly at higher Fy-values. Protein content of meat
and broth of the treated samples were significantly lower than that of the control. An increase in the digestion
rate of meat and porridge, as well as the turbidity of the broth was observed in most of the treated samples with
increasing Fy-values. With increasing Fy-values, the L' and b values of meat and the b" values of broth tended
to increase, while the a value of broth increased significantly. Electronic nose analysis revealed different flavor
patterns for samples treated at different Fy-values. For sensory traits, samples treated with higher F-values tended
to receive lower evaluations. Particularly, the color and texture of T3 samples were lower than those of T1 and
T2 samples. In conclusion, to improve the quality of Samgyetang, the efficiency and optimization of retort machines
as well as the standardization of sterilization techniques are needed.
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Fig. 1. Location codes of Samgyetang products inserted with temperature data loggers in a retort machine.
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Table 1. Fo-value measurements of retorted Samgyetang on
different locations in a retort machine

. Measured values
Location of data logger sensor Code (Fo-value)
7RC5 18.0
. . U-C5 46.0
Different trolley locations
C5 67.0
ZkC5 50.0
7F-A-12 25.6
71B-12 25
7RC-12 54.1
Different rack locations
7}-D-12 416
7HE-12 51.0
7HE-12 700

Table 2. Instrumental parameters of ICP-OES for the analysis
of minerals contained in the Samgyetang breast meat and broth

RF power 1300/ Watts
Nebulizer Seaspray
Pump flow rate 1.50 mL/min
Plasma flow 15.0 Ljmin
Auxiliary flow 0.2 Lfmin
Nebulizer flow 0.50 Ljmin
Fe 238.204
Mg 285.213
Wavelength, A Ca 317.933
P 213.617
K 766.490

Table 3. HPLC analysis conditions for the determination of free
amino acids in the retorted Samgyetangs

Parameter Condition
Column Ion exchange column (4.6 mmx60 mm)
Column temperature 30~70C
Mobile phase B 2
Flow rate Pﬁpl 2: 03% nmﬂiﬁﬁm
Injection volume 20 pL
Reaction coil temperature 135TC
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Table 4. Mineral contents, soluble protein, and digestion rate of retorted Samgyetang broths treated with different Fo-values

Treatments”
Parameter Control”
Tl ™ T
Mg 11.33£0,03% 12.63+0.02° 1320£0.01° 13.55+0.01°
K 58.60+0.04¢ 63.65:0.01° 66.06+0,01° 68.36+0.01"
Breast Ca 14.7120,00" 18.98+0.01° 21.76+0,03" 34.87+0.01°
Fe 1.24+0,02° 1.44+0.02° 1.65+0.01° 1.79+0.01°
Mineral conients P 72.89:001° 88.02:+0.04° 91.18+0.02° 97.22+0.01°
(mg/100 g) Mg 430+0.00° 6.80+0.01° 7.30+0.01° 8.20+0.01°
K 13.35+0,02¢ 49.10£0.03° 52.54+0.02° 57.72+0.02"
Broth Ca 5.80+0.00" 8.5520.00° 5254+0.02° 57.720.02°
Fe 0.00£0,00" 0.100.01° 0.200.01° 0.50£0.02°
P 24.1+0.00° 53.00.03° 57.7+0.06" 64.3+0,06"
Protein contents Breast 4.0240.00" 3.77:001° 3.78+0.00° 3.78+0.00°
(lg/mL) Broth 3.0240.02° 1.8540.01° 1.8520.00° 1.8620.01°
o Breast 11.84+1.3%° 2397+1.95" 38.90+1.71° 39.40+0.93"
Digestion rate (%) . | .
Porridge 44244028 46.03+1.02° 51.96+1.40 56.96+0.58"

YControl, non-retorted sample.

2Fy-value range of treatments: T1, 10~20, T2, 20~30; T3, >30.

IWalues are meanSD.

“Djfferent superscripts in the same row are significantly different (p<0.05).
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Table 5. Free amino acid compositions of retorted Samgyetang breast meats treated with different Fo-values

(unit: mg/100 g)
Amino acid Control” Treaments”
Tl Vi T3

Histidine 890,00 6.320.00° 6.0£0.00° 49001

Arginine 18.6+0.00" 17.42001° 15240.03° 1524001

Threonine 11.5£0.01° 8.420.00° 72+0.06° 7.1£0.01¢

Valine 14.2+001° 11.6:0.00° 9.90.03° 9.5+0.01¢

Essential amino acid Methionine 9.6+0.01° 8.0£0.00° 6.4+0.03 5.540,00°
Lysine 22.30,03° 182002 14.440.10° 13.1£0.02°

Isoleucine 10.1x0.01° 820,02 7.0£0.10° 580,01

Leucine 16.7+0.01° 14.6+0.00° 11.5£0.04° 10.5£0.02°

Phenylalanine 10.7£0.05" 9.5+0.00° 7.8£0.01° 7.3+0,01°

Subtotal 123.6+4.48° 105.2£4.20° 87443 35" 8194345

Aspartic acid 20.6:0.02" 13.90.00° 11.6+0.05 10.9£0.00¢

Seine 15.6+0.00" 12.40.00° 10.0+0.03 9.140.00¢

Flavor enhancing amino Glutamic acid 13474003 84.00.00° 83.840.02° 77.0+0.00°
acid Glycine 12.9+0.03 11.4£001° 10.6+0.06° 9.8+0,01°
Alanine 22.3+001° 18.3+0.01° 16.2+0.02° 15.70.00°

Tyrosine 11.5£0.01° 10.60.01° 8.8+0,04° 7.1£0,01°
Subtotal™? 217614547 150.6+27.22 141.0+27.85 129.6+25.64

Derivative amino acid Proline 8.8+0.03" 6.920.01° 6.1:0.04° 5.920,00°
Total™ 349.0429.80 260.7£17.99 234.5+18.28 2174+1691

YControl, non-retorted sample.

2F,-value range of treatments: T1, 10~20, T2, 20~30; T3, >30.

IWalues are mean+SD.

S=Djfferent superscripts in the same row are significantly different (p<0.05).
INS, Not significant.



854 2 FA 583 A A23E Al6s (2016)

T3(81.9 mg/100 )= Ry#ko]l T7Hr= frold s vo}
A e HEHTH(p<0.05).

Fogkd 7hgidollA F23 shd Bt opn|ieqto 2 4]
aspartic acid, serine, glutamic acid, glycine, alanine %
tyrosine®| AEF At} 53] glycine?} alanine< Tk W
olu|Akeld] ol E o2 F 231 (29), glutamic acid
it S e AR R 17 gt JE&S Fuh30).
bt gt oluli Al = C(217.6 mg/100 g), T1(150.6
mg/100 g), T2(141.0 mg/100 g)<} T3(129.6 mg/100 g)=
kel 371855 3 #e oplwite] o] Fadtt
A% A fol4Q) Aol gl Aoz Helsg)
THp>0.05).

e e

]

4z Y ElNE

Fottd dEZE AR 71547 o] A § g s
A= Table 60l e Utk 7HdA 2= A] & 74
(©)9] AEE 19.50 kgm*°]| = whate], 71 22 7-2]
TL, T2 2 T3 ZH2Z} 15.70 kg/m?, 12.80 kg/m’2} 11.20 kg/m®
2 Fodk 0] Eoldas oo g dolx = AaFs
Uebdth A AEEA &S 70 S EE
83.50%°| A=t wWkalol, T1, T2 2 T3+ 217} 79.30%,
79.20%, 79.10% =4 7 =9} wp7FA 2 Fygko] Z7e4
5 fojd oz ftaste Aadke UERATHp<0.05).

Malick 531)& Fats 5, 7, 9= 2+ A2t ol &
A HEZE 3h-94] AlF9 Z = =Tt Rt 750
oA s v S vt Husleith E3F Roldan
TRE F7] FEide A w2 22 /1EE AlEY
5 AFe] AEe e e WA S E ATk B st

o] AzlelslE] 11 Sthilz njEg A7} b5
Aoz FAH, o] 2 Qlajo] AFe] Azt
F4dol dsdiA= 23E 2y Aom At
(33,34).

FNEAREA e AAY ARE) F Mol AEE
163.80 kg/m’°| 1=t whated, AR 2]l T1, T2 % T3
£ 717} 126,00 kg/n’, 89.50 keg/m’ <} 66.60 kg/m’ 24 Fyak
o] Fold SR o= A4S JERIIA T 24
ol Zpol= o ATHp>0.05). 7 AT A] &2 A A
F(0) = o] B EE 97.67%0|Q =t whslo], 71 g
T T, T2 2 T3E 217} 95.52%, 95.53%9} 95.53% =
Rt 0] mold s folx o g volx]= 78S Vel
et

Yoo S(16)% 121 CellA] 30, 504, 70% 2 9042
7t7t 7t E HEZE AR W dg s S
A3} 2 Ao Aol nr A 2 7125t Ea A Al
ro]l A4E YA EE A= Aoz JElykon w
A3} FJro] e AiEE 57t 5555 B
A7z R oz 43 Ao g Yeh Fogks Huigh
S AR Ao] Wedhol FAY Ael|M F23
g2 AlsdEth

o o

E &

Foatd dEZE e 9% 5% Z3}= Table 60
e itk 7FEA B EA] e A R0 BEE 0.05%
o]t ®hsle], 7129l T1, T2 © 3% 212} 007%,
0.08%} 0.08% =X Fodk 0] wobds= foldow

Table 6. Texture, turbidity, and instrumental color values of retorted Samgyetang broths treated with different Fo-values

Treatments”
Parameter Control”
Tl V) T3
Hardness Breast 1950008 15.700.08" 12.8040.08° 11.20<0.13*
. (kgfm’) Bone 163.80+0.15" 126.00+2.39" 89.50+7.39° 66.60+5.36
exture
Springiness Breast 83.50+0.11° 79.30+0.06" 79.20+0.06™ 79.10+0.05°
(%) Bone 97.67+0.15" 95.52+0.01° 95.53+0,03" 95.53+0.03°
Turbidity (%) Broth 0.05+0.00° 0.070.00° 0.08+0.00" 0.080.01°
L* 67.90+1.03° 75.7240.28° 77.54+2.10™ 7822+0.13"
Breast a* 0.800.18° 4.86+0.14" 3.88+0.42° 376:0.17°
l b* 5.00£0,68 11.370.09° 12.200.12° 12.83+0.72°
olor

L* 1.12+0.10° 25.04+051° 23.81+0.02° 18.30+0.28°
Broth a* 041+0.05° 1.24+0.05° 1.36+0.02° 1.77+0.03"
b 4530.20" 8.92+0.10° 13.290,05° 14.32+0.07"

"Control, non-retorted sample.

YFy-value range of treatments: T1, 10~20, T2, 20~30; T3, >30.

IValues are meanSD.

S Different superscripts in the same row are significantly different (p<0.03).
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FEAZY] ST E g2t
Z7hetthe Aol fAkekSlth E3F Foegeding 5(36)<
chilz o] ga Ayl EEfEol= WREE #HA o] lo] 71
o ola) v QAl¥} wHe] w7 FErelo] thilA o] ga)A]L
sk R TE e Skt Baste] 2 Ade)
frAbet 235 YERYTh oleld 235 Y EZE At
Al F=2 Fogkoll W2 180 2J5l] AE AJE-Eo] HAE
WA 2 727t R E e R HAY &7 24
EWol =ZHl et gxrt F7keke Ao R ddEnt
(37).

AT

hatd dESE AR 74T S50 A 5% 23}
+ Table 69 YE ST} 71559 A9 HEZE dtd
Al5e] 735 v)aktTto] HsA L, 2" E b gke] =obsth
8] 3 Rk 0] oSS L'k b #ke oA n
a 2 Yol = A &S UER Kilic 5(38)2 2 59]
71 ol 2]5te] myoglobino] WA E|o] S-Alo] At A L'
Flo] =oAL a' gk Yolzittal Hausle] £ <lte] A
Aol= AR5k A4S YERATH

SrM e HEZE datAE] d A5 A5 vl T
of HlglA L, a" & b'gke]l S71ke A S HAAT Fogk
0] FoHA S L'k 1aslar a™9 b3S felFo
2 71l tHp<0.05). ©l/de] A E n]Fo] Fogkol &
F5 P97t A Yol Mo] dojzitta AtsHh 71
17V WE beef consomme?] 7|3 & L o]|3}EhA EA o
gt A3l A e} o] 7FEAITte] Tt S Lrgho]
oA 1L a9} bgke] S7FHE AS B AT Aol 44}
Ptk oof 22 @S S A 7R F ot
Ak o] Ajte g A EH o] A E I AlTte] F713E
T 2N 2] Aol St okzE JHEE v
2o = Qg Bee} mgFe ghefo] F7ek Aol 7|Q1gh
Ao g FZHTH40-42).

>

I ST e

Ol

AAE = GC 3 GOMSel| Bl WHAle}t 3] sE-& f-&
sl B4 4 Qe 7]eql), o] & o835k Rt HE
ZE AR 7] 7] 'S =2 818k th(Fig. 2).
74Eake] Al FAET A2 % gt 7| mE 22t
99.578% <} 0.2243% %A A 174 E LS o] g-3le] &)
Hele] Mgl Qe 4= 932 EIsISIth PCALe] <3
A TI(Fdk 10~20)2 T2(Fodk 20~30)= 2] 3, T3(Foak
30~40) 7= o W] de] WA $x|ste] T17} T2¢
vl T379] 37|17 o ket s & 4 Utk PCA29]
oM Al Als 25 o2 Wk Yx]ste] gr] sigo]
FElatAl R AT g 28] S (discrimination index)

o

e AzlFEe] P78 1ol AolE YEhle A2
O FATE SR ARGFS AolVh Aol 1, YR 5
7S AAE As ulsketled), & A3 Ao e
TEAG7E 2R BE ATEite] 71| S
Al Al 7t wt.

Bejerholm ¥} Aaslyng(44)= 65T, 75T} 85T 22| &
=o] MEE £ =59 F4 24 d7eA sHeze
S7hs 719 SR ot WA= < mHivtka
SIITE B3 Han 5(45)%= AR A 2o whE Bl
9] ogtet] FASA A7l ok 2AN <3 7]
Aol AR} e S7MT AL Badh v gl
e HEZE AES] Rt 57k @71 A" 9=
AR o & F3 He FA o] 2ad Aor 25

A},

Discrimination index = 92
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Fig. 2. Discriminant function analysis of the electronic nose data
for flavor pattern in retorted Samgyetang breast meats treated with
different Fi-values.

Fy-value range of treatments: T1, 10-20; T2, 20-30; T3, >30.

Fothl Al E2E AR 4, 257, oA % Flo|
o EA4<S ¥la AR 2 3= Table 791 WEd
bt 2ok B Aol el AERE el Bl

Table 7. Sensory scores of retorted Samgyetangs treated with
different Fy-values

Sensory Treatments”

pammeters Tl v T3
Color 8.440.467° 8.0£0.24" 754067
Off-odor 841047 8.0£0.47 77+067°
Texture 8.8+0.26" 8.2:0.34° 7.6+0.52°
Flavor 8.5+0.41° 8.10.39° 781042

UF,-value range of treatments: T1, 10~20, T2, 20~30; T3, >30.
DValues are meantSD.
%Different superscripts in the same row are significantly different (p<0.05).
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