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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 Fo-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 Fo-values. For sensory traits, samples treated with higher Fo-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 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 Ljmin
Nebulizer flow 0.50 Lfmin
Fe 238.204
Mg 285213
Wavelength, A Ca 317933
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
. Pump 1 : buffer solution
Mobile phase Pump 2 : ninhydrin
Pump 1 : 0.35 mL/min
Flow rate Pump 2 : 0.3 mLfin
Injection volume 20 pL
Reaction coil temperature 135C

Photometer

Channel 1 : UV 570 nm
Channel 2 : UV 440 nm
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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 (Fy-value)
-C-5 180
_ , U-C5 46.0
Different trolley locations
o-C-5 670
2C5 500
7h-A-12 256
7}B-12 225
7hC-12 54.1
Different rack locations
7}-D-12 416
7HE-12 51.0
7HF-12 70.0
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Table 4. Mineral contents, soluble protein, and digestion rate of retorted Samgyetang broths treated with different Fo-values

| Treatmemsz)
Parameter Control”
Tl ™ K
Mg 1133003 12.63+0.02° 13.20£001° 13.55+0.01°
K 58.60+0.04° 63.65+0.01° 66.06+0.01° 68.36+0.01°
Breast Ca 14.71+0.00° 18.98+0.01° 21.76+0.03° 34.87+0.01°
Fe 1.24+0.02* 1.44+0.02° 1.65¢001° 1.79+0.01°
Mineral contents P 72.89:001° 88.02+0.04° 91.1840.02° 97.2240,01°
(mg/100 g) Mg 430:0.00° 6.80£001° 730:001° 820001
K 13.350.02° 49.10+0.03 52.54+0.02° 57.72+0.02°
Broth Ca 5.80+0.00" 8.55+0.00° 52.54+0.02° 57.72+0.02°
Fe 0.00+0.00" 0.10+0.01° 020:001° 0.50+0.02°
P 24.1+0,00° 53.0£0.03° 57.7+0.06° 64.340.06"
Profein contents Breast 4.02:0.00° 3.774001° 3.78+0.00" 3.78+0.00°
(lig/mL) Broth 3.00+0.00° 1.85+0.01° 1.850.00° 1.860.01°
Breast 11.84£133 23974195 38.90+1.71° 39.40£0.93"
Digestion rate (%) ) q . b .
Porridge 44244028 46.03+1.02 51.96+1.40 56.96£0.58

"Control, non-retorted sample.

)

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

"Values are mean+SD.

%9Diifferent 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” Treamens”
Tl T T3

Histidine 8.9:0,00™ 6.3+0.00° 6.0£0.00° 49:001°

Arginine 18.60.00° 174001 15.20.03¢ 15.2£0.01°

Threonine 115£0.01° 840.00° 72:0.06° 7.120.01°

Valine 142£0,01° 11.6£0.00° 9.9:0,03° 9.5:0.01°

Essential amino acid Methionine 9.6:0.01° 8.0:0.00° 6.420,03° 5.5:0.00"
Lysine 22.3£0.03" 182+0.02° 14420.10° 13.120.02°

Isoleucine 10.1£0,01° 82:0.02° 7.0:0.10° 580,01

Leucine 16.7£0.01° 14.6+0.00° 11.520.04° 10.5+0.02°

Phenylalanine 10.7+0.05° 9.540.00" 7.80.01¢ 7.32001°

Subtotal 123.6+4.48" 105.2+4.20° 87.443.35™ 81.943.45°

Aspartic acid 20.6+0.02" 13.9+0.00° 11.6+0.05° 10.9+0.00°

Serine 15.6£0.00° 12.4£0.00° 10.00.03¢ 9.120.00"

Flavor enhancing amino Glutamic acid 134.740.03° 84.00.00° 83.840.02° 77.0:0.00°
acid Glycine 12.940.03" 11.42001° 10.6£0.06° 9.8:001°
Alanine 22.34001° 1834001 16.2+0.02° 15.70.00°

Tyrosine 11.50.01° 10.6+0.01° 8.8+0.04° 7.120.01°
Subtotal™” 217.6+4547 150.6£27.22 141.027.85 129.6+25.64

Derivative amino acid Proline 8.8+0.03" 6.9:0.01° 6.1£0.04° 5.9£0.00°
Total™ 349.029.80 260.7417.99 234.5+18.28 217441691

"Control, non-retorted sample.

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

Values are meantSD.

“Different superscripts in the same row are significantly different (p<0.05).
NS, Not significant.
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T3(81.9 mg/100 g) 2% Fogko] 712 fo2 o7 Lo}
Ae e YA thp<0.05).

Fogtd 7hgielA &3 shd gt opn|qho 24
aspartic acid, serine, glutamic acid, glycine, alanine 3
tyrosine©| &% Ut} E3] glycine¥} alanine-2 T3S W
= op| Akl Hu RO " 34381 (29), glutamic acid
bt uhs e ARow 17] vt 93-S Fr}30).
bt Bk oln|al A= C(217.6 mg/100 g), T1(150.6
mg/100 g), T2(141.0 mg/100 )<} T3(129.6 mg/100 g)=
Foikol S71845 F o ofnlweate] ghgo] Zadle
A8 JEPAAIRE o4 < zbol= gl Ao R RIE]

Th(p>0.05).

ZE U EYE
Fottd dEZE AR 754 Mo Zx 3l ede
ZA¥}= Table 60 Vet Qi 7FEA 2] =R ke 754t
(09 =¥ 19.50 kgm’o| &t whato], 7kd ) 2] 7-<]
T1, T2 2 T3 2H2} 1570 kg, 12.80 kg/m’¥} 11.20 kg/m’
2 Fodk 0] EoldSE fofFo g o= AgS
Uepdth A AP EA @2 709 #EEE
83.50%°]|Q=d Hksted, T1, T2 2 T3& 22 79.30%,
79.20%, 79.10% 24 =9} wi7IA & Fogkol 5718
= foldor fAaste A4S YERTH(p<0.05).
Malick S(31)& Fo#t< 5, 7, 92 2tz A28 9% 3
A5 HEZE 394 A Fe| ZAEe} BE7} Rgk <l
oA 5 W S HJvta Husttt T3 Roldan
TRE 7] ik Ae 2L xR JiEE AEY
FE AR A ST G S AT B sk

Pl

A

A23d A62 (2016)

(33,34).

7HEA A e Y AEEC) F Mo Are
163.80 kg/m’°] 1| Htate], 742l T1, T2 2 T3
+ 77} 126.00 kg/m’, 89.50 kg/m’ 9} 66.60 kg/m’ =4 Fogk
o] EolFFE YolxE S YERAUAI T 2914
Q1 Apol= o Athp>0.05). 7FEA = A] 42 A Al
() 5 Mo SAEE 97.67%°] =t whale], 71 A
791 T1, T2 2 T3& 27} 95.52%, 95.53%S} 95.53% &
Foak 0] FoHdTE frold o g golx| = 4 EFe vE
A=y

Yoo 5(16)% 121 CollA 30%, 50%, 70% 9 o0R o =2
217y 719 E HEZE AR W At ArEs 543
A} 2 Aol Aol nr AR 757} =51 A A
rol A4E AT = FellA= A2 Ve o
Ast Fmol] WE AeeE FErl 55542 B
Az JuF oz $43 Aoz e Foghs Holdgt
A A8k Aol #eshAl FEPT ApellA T8t
Qagty AlsHL)

B T

Foitd HEZ2E 'S 8% =% A3+ Table 691
et ot 7F9A e = A] &2 AlR(0)Y B=e 0.05%
ol Wk, 71l T1, T2 2 T3+ 212t 007%,
0.08%°} 0.08% =4 Fodt o] mold T fodoz

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

Treatments”
Parameter Control”
Tl ™ &
Hardness Breast 19.50:0.08™* 15.70:0.08" 12.80:40.08° 11.20£0.13"
2,
- (kg/m’) Bone 163.80+0.15" 126.00+2.39° 89.50+7.39° 66.60+5.36°
exmure
Springiness Breast 83.50£0.11° 79.30:0.06" 79.20:0.06* 79.10:0.05°
(%) Bone 97.67+0.15" 95.5240.01° 95.53+0.03" 95.53+0.03"
Turbidity (%) Broth 0.05+0.00° 0.07+0.00° 0.08:0.00" 0.08+0.01°
L* 67904103 75.7240.28° 77.54+2.10° 78224013
Breast a* 0.800.18° 4.86+0.14° 3.88+042° 376+0.17°
- b 5.20£0.68° 11.3740.09° 1220£0.12° 12.83:0,72°
olor
L* 1.12:0.10° 25.04£0.51° 23.81£0.02° 18.300.28°
Broth a* 0410.05° 1244005 1.36+0.02° 1.77+0.03"
b 4.530.20° 8.9240.10° 13.2940.05° 14.32+0.07"

"Control, non-retorted sample.

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

)Yjalues are meantSD.
)a-

& w1

Different superscripts in the same row are significantly different (p<0.05).
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s7khe A= HERIATH(p<0.05). °l= Ha 5(35)2] 9
ToAAM sEe] FELEL FE2AR] SIS et
S7hthE Aot fratelgith. 3 Foegeding 5(36)2
ol o) gl gat s WA wAgol glof 71
o elaf w4l sl Bl fEtl o] el e gad
sk i EHEE Skt Hasle] B A9n
AL 23S YERiTh o2 2aE2 Y ERE AT
Al =2 Fogkell uhE el ojste] M EEC] Mgy
A 22 727t SEE FEHE HAY 258717 24
FHel mEH w2 gerh Sokske AR AdEn
37).

AN

Fowd HE2E AR 714 S0 Ae 5% 29
= Table 60 YR Utk 7155<] 745 dEZE Ad
A 52| 73§ v)aktTol BlaiA L, a 2 b gke] ol
21 Rt 0] oSS L'k b 3he Eolxn
a gte wolxle A &S YERLL Kilic S(38)2 4] 0]
7}l 2l5lo] myoglobine] WA E o] S-Ao] dsled#] L
Fto] EOlA| AL a gk olitin Haslo] B o] AY
Aele dAse AFS JeERAT

STAE B EZE At € Al5e] 5 v)at T
o HIgIA L, a” 2 b gho] S7Fske A2 BAAT Fogk
FF0] HolALE L'ghe At a9 b gk fo8o
<718l th(p<0.05). ©]/de] ARz n]Fo] Foglol <
Z Wyt A4 grolA] Ao] Jojxitta AtgHt Mg
ZFol] w2 beef consomme®] 7] 5% Bl o] 3}8HA EA4Jo|
 AF39)cl A &} o] 7FE AT o] S7FESE Lrgho]
oA 1 a'S} bake] FloRe ARE B AT Ao} §4)
SIGATE o]¢} B AL S50 A 7 F o
A o] Agto g A Edo] AAE 3 Ato] 71
S5 2 B8] Aol S ok 7hEe 71
Z702 3 Bk} e o] Frket Ao 71U
7

Wo > Ay

=
A B4 S Qe 7]eel), o] & o] &3l Ryt A E
ZE AR 7] 7] di'lE =24 8l th(Fig. 2).
7hEAre] Al FAEY A2 TR U 7lddees 47t
99.578%<} 02243% 24 A 1345 FHS o]l 3]
o] WstE Q14 = FS BRIt PCALC <4
A T1(F#k 10~2002 T2(Fodk 20~30)= 2] 3k, T3(Fodk
30~40) 7= =2 Wkl de] "ojA f1x|ste] T12 T2¢]
H)&) T379] 3717} o] ket AZ & = ATk PCA2
oM E Al A8 25 T2 gkl 9A)3le] d7] iElo]
FEsH THEE AT 3k B %] 4(discrimination index)

¢

© A5 1" 2tel Aol & Uil = A FEA]
O A SR FLGFE o7t FolA 1, PR F
Vs AR A gnlstetl@d), B AR 2HolA=
FEAF7F nEA BE ATE31Y r]sde] S3st
Al el 7F W

Bejetholm®} Aaslyng(44)= 65C, 75T} 85TCE 2] &
o] Wgls: F £59 F4 4 dFA SRS
S7he 719 SFERE o et YAl = FEFE mivta
SHSAT E3F Han 5(45)%= AN A} 250 mhE BlE=
o] o|stehd FAEA ATolA vl ALl o @ 9]
o] AR} S 7T Radh vp glok
uekA HEZE AFY Rk S7he 7] ddd 432

A3 0)2 B8 WA FA ANl LT Ao 35

At
0.4 /_\\
03 I
. : TL
0.1
£ 7T
: A)
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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 Fo-values.

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

Foatd Sl B2 E ARl A, 2214, o3 5 Full

3t Hed 5448 vl 2A8E A= Table 79 UL
o ulel 2k B Ao o] Y EZE AAEe] Bl

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

Sensory Treatments”
paIameters Tl T2 T3
Color 844046 80£024' 75:0.67
Off-odor 84:047° 80:047" 77067
Texture 8.840.26" 82034 7.6£0.52°
Flavor 8.50.41° 8.1:0.39" 78:042°

"Fyvalue range of treatments: T1, 10~20; T2, 20~30; T3, >30.
Values are meanSD.
*“Different superscripts in the same row are significantly different (p<0.05).
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o] gk 2= B TI, T29F T3 Al F2ollA 9] §Alo] 84,
807} 75402 HrlE e o2 Agke 227t o3
2 F0] H7b G E FARSHA YERSETE Fogkel 57
ol whel BE H5eHe Bt oA foldos v
ASEE BT Lee 503 WEH Rgt TF°] 255
AL AR F AF e F4o] WA Hrlsle
A Bty Baste], 7] F4 Ao|zt A 713t
Fo= gl = ez FPHnt

o (o]
I =

=W AR Az A e 2-H4 HEEET Y 914
R SEE AL ol wel AlEE 37H4] Rgk(10~20,
20~30, & >30) FELRE TSl A F4 Aol s
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o] fpellMe] F71E e, & L3 b g 53 §ollre]
231 9 &) 8BrE Sleke 43S BT, oA
o f2l oplieat It Tkt wel Fre 2ol
freldem volrl s A Bt dAae S4E §
o} 7hzke] @] e Algdl wet 2 2ko] & Vel
ok WA Wt A3 = Rpte R A das A, o),

2] 5 RE A ghol oAl E el 2Rl
e, 53] T3 Al5e] Azt 2472 T13 T2A| B A B
o #HAs) A5 7 webs AR 4 o
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#Est ed o Al
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