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Abstract

This study analyzed the quality properties of chicken breast tfeokgalbi with D-allulose and
sprout-barley (C+: sugar 3%; C-: D-allulose 3%; SB-1: D-allulose 3%, sprout-barley 1%; SB-2:
D-allulose 3%, sprout-barley 2%; SB-3: D-allulose 3%, sprout-barley 3%). Quality properties were
including proximate composition, pH, color, cooking yield, texture profile analysis (TPA), and
calories. The moisture content of SB-3 was significantly higher than C- (p<0.05). The protein content
of C- was significantly higher than SB-3. Before and after cooked pH of samples containing
D-allulose were significantly lower than C + (p<0.05). Uncooked and cooked lightness and redness
of samples containing sprout-barley powder were decrease tendency with increasing sprout-barley
powder (p<0.05). Uncooked and cooked yellowness of samples containing sprout-barley powder were
significantly higher than C+, C- (p<0.05). Cooking yield of samples containing sprout-barley powder
were significantly higher than controls (p<0.05). Calorie of samples containing D-allulose were
significantly lower than C+ (p<0.05). Thus, these results show that suitable adding contents of
sprout-barley powder for chicken breast tfeokgalbi is 3% and adding D-allulose as sugar substitute
on meat products has lower calorific value than adding sugar.
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1. M 2

AV Agl HITkS Aol Al5e] wsto] et v ge, IAY, I AHE A2 A5
7t S715t0] HAE= 202 LA QI (Song and Choi, 2019). Ui ARl HY HTF &S
2005 31.3%004 2016\ 34.8%E Z7}5+93.2H (Kwon and Jeong, 2020), Oh 5 (2005) H|TRS
Sl F Y] =9 Alofe} WS vl Qi oo wet Al 4 ERF H|TREE A7
ol ALED, AT AES Ndsial, A% S we=dl 9P AL Sl

SAE Aol T &R0l Bl SHAEET AHo] 22 " o]83t AlEE0] EAEL
Ao, G 7I5AE o8 119 T (Lee ef al., 2016), BHA| A2|H & 7Ie4 {329 olglst
A B4 9 ARRFSAY (Nam er al, 2017) 59 A7} o]FolA . o] &, H 754 o,
SRRl vls] gt 2SR ggo] Aar, ThiE o] ko] e £40] qlof (Yang er dl,
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2015), 773 AES Ashke ARRENA 2982 Bl Q= Felolt:

EAQl =Sl A2 AEe] Rk AAlslal FulE FXIA7IH, Maillard ¥H6-2 Yo7
A AR Al Z2AS G sto] S7k5500 Slo] ARl M7Heolth (Yang, 2018). AR ]%
| = ol2E AT}, Hulh ol 7o A zaist 2 9)7] i) s kS
5% mgke® AT o= HISIGIH (WHO, 2015). O]':H?} ALS AT 3= 5 O]"%O]

choto] Aeko] whto]l 70% AEolut, Feo] 0.2 keal AEE AEFO] 5% $F0 2 Lo}
A9 Eﬂilxﬂ 9 gk B2 8 Bk QIc) (Takeshita ef al., 2000). ©]of w2} D-allulose®} 7%
A H7HEE o]85te] AARE S A7F EE v QIth (Hadipernata et al., 2016; Lee, 2019).
71578 A7HER1 APAEE (sprout-barley)y= K 2]9] ofgio g, A807 A=l Q= 754
Al 5 Stuolt (Park er al., 2020). 3L ARE 2ol QF0] A=0RHE AAEE HEG]]
3l crofst AREAHEAES $Ha-5laL 1.0, catechin, flavonoidA| B o] Aks E43} 22 &3
52 o TRk Utk (Idehen et al., 2017). E°]‘ /‘H‘—L}Eﬂoﬂﬂ EHAHE Aot 282 ok
B-glucano] F53F Ao & AA QIA|TL, o]F FAF AFo| AEet A= Zofr] oYt
wEhA] £ ALoflAE 71sA F7HEEA /\H"—’\}EE]% o]}, thAF =4 D-alluloseE 71t
H7IEA 94H|E Alxsta, oo oigt 4 #42 AAlste] S8 AdS wekstaat gtk

=]
it yo

M= 2 EE

Sz ¥ H7ISA "zl HiE
7R g9 ARE Kim 5 (2016)9] W] et Al xsklon, AR HlE-2 Table 19]

Table 1. Formulation of chicken breast tteokgalbi with D-allulose and various levels of sprout-barley

Treatments
Ingredient (%)
C+ C- SB-1 SB-2 SB-3
Main Chicken breast 100 100 100 100 100
NPS 0.8 0.8 0.8 0.8 0.8
ISP 0.5 0.5 0.5 0.5 0.5
Phosphate 0.1 0.1 0.1 0.1 0.1
Black pepper 0.2 0.2 0.2 0.2 0.2
Soy sauce 7 7 7 7 7
Starch syrup 3 3 3 3 3
Curing solution
Sesame oil 1 1 1 1 1
Onion powder 2 2 2 2 2
Garlic powder 1 1 1 1 1
Sprout-barley - - 1 2 3
Sugar 3 - - - -
D-allulose - 3 3 3 3

NPS: nitrite pickling salt, ISP: isolated soy protein.
C+: sugar 3%; C—: D-allulose 3%; SB-1: D-allulose 3%, sprout-barley 1%; SB-2: D-allulose 3%, sprout-barley 2%; SB-3: D-allulose 3%,

sprout-barley 3%.
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7|53 ¥ESE =5 T 24A1710] sl H7I54 (Harim, Korea)2r ©]-851%12H, 3 mm plate
£ 23t E27] (PA-82, Mainca, Spain)E ©]-&35lo] Y522 —‘?'—4‘113]-0111]- A YEe) 985S
100% 7|30 & BAE (NPS 0.8%, ISP 0.5%, Q1AM 0.1%, 35 0.2%, 7F 7%, B9 3%, Juid
2%, T2 1%)E d7Fral, £3817] (RM-20, Mainca, Spain)E ©]-8-510] £&519itt. o|d, thx
T 247} A8 3% (C+), D-allulose 3% (CE A715191, C-ofl F7H 02 AfH e Bakg 7kt
1, 2,3 % 37} (SB-1, SB-2, SB-3)3}0] A2 A3t EHE-S 2F 100 g AP H, A
(10.10 ESUSK, Alto Shaam, USA)°|A] 80T ] 2702 3087t 7FEgH & 25T oflA] 3087 ¥ diatal
omj, AzxH HZH|= 4CoA Hykshy Aol ARSI

UHPRL AOACH (2010)0] 71230} S8 B 105T A 72, A TS Soxhlet,
sl BEe 4 s, Bl P Kjedh B OR Zelgion], RE PFS wRgE

pH 3

pH Z4E ol ABE 4 X A3 ot S5 16 mLe} 34 114 #47] (HMZ-20DN, Pooglim
Tech, Korea)S A}23}0] 8,000 pmOE 187F #AILE A X2d AlRE §24= pH meter
(Model S220, Mettler-Toledo, Switzerland)E AR&5t] pHE S4513Ht.

M =4

H7led w29 7HE W39 HH M= H[AA (CR-10, Minolta, Japan)E ©J-8-5t] =
(CIE L), ZM% (CIE a°), ¥ (CIE b )E Z4519th T2 i 23} (CIE L 97.83, CIE
a": -0.43, CIE b 1.98) o]-&3}t.

g st 50 7 WskE 25 9o 19 A 49 R91BY TSt 19 F €]

27E 2ot S e R AUAE ool 71 $88 % e

o & B
e 8= e A

719 F 7 Hule] BAS 2457 99 e RS 20 x 20 x 20 em (F2 x
A2 x ol)o] =712 ek BHZ77] (TA 1, Lioyd, USA)Z Z515ic. Aol 25 mm cylinder

probeE ARESIOH, BAZAL test speed 5.0 mm/s, maximum load 2 kg, distance 8 mm force
5 go & Aoty 274 FE2 A= (hardness), B4 (springiness), -4 (cohesiveness)O] ™,
32471-2 o]_ga].oq 7‘51/%] (gummmess) J,]. AQODH (chewmess}— Al 0}93\1:]- A A%, 74/&61 mrst-]/g% kgO
2 W

7REA 9dn|9] I Aba BH] DA (CL, IKA, Germany)yE o850 57511 0m, #4]
FA| QExtrl 50 cal, QExtr 26,500 cal, IV 22C &2 A5},
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0204 g9 NEE A&t} TS Fole] SHGL kealZ B39

SAHXE

HE A9 i §HE 55 332 s1loH, AF Aak= SAAY TR (SAS ver 9.3 SAS
Institute, USA)Z ©]-§-5to] SAZASIITE Z21212] Alm59] E40] thet 1-214%1 Zoli= ANOVA,
Duncan’s multiple range test® 750}t

n. Za & s
U
D-Allusosest AVARNE A7 B71A H2]9] QIS Table 20 Lehfgick 8 9
2 SB-37} o ¥lo] ROAOR & G2 BT (p<0.05). Son 5 (016)2 AYREIO] o 36%
Kolgf7t FRuol Urk LESGOM, S Y Aane] 2] FHE Holiae G
wot Azelo] ZAsle] F71 A0 AR A% UFY A%, AT fojalel Hols
H0JX] SISk, T gREe] 3% C7F SB30] ujef RYHOR & ZHS MY (p<005). TiE
Foh M) S el Mol Aue Bite] Whw 28 Yol Shslel Aoz
£h giego] Phast O ARECE Hong § 020/ SA1E0] A7 HTS A7 o), A%
2 v 2ol gel o8] S Feo] F71el weh YejE oz B Fgo] Faslgirk st
£ A0 AR ST ok 2 I 4%, B2, SB7} hzo] wle) foimo
2 %0 2 BT} (pe005). £ G70] AST e BT R FFS 112% $F0Z A2
7| S Yol YL F 2102 A2} Choi 5 007)2 3 £ 43120 Holdf W
o] 27130l mat sl Yol Zrheiky Wil ook S ZTE Uehgich

pH, ME

Table 32 D-allulose®} AH#EE] FHE A7t & 7isd Hdv|9] pHE Yerdl Bolth. $71%
F2 pH7E 53K (pH 5.0-5.4)°0 7PHAa= Hago] hasto] aEghaol 44stA =, of=
AF9] 7t &3 223 5 $83F WeR ZEIAT} (Yang, 2014). 7HE #, $9] pH= CH7}

Table 2. Proximate composition of chicken breast tfeokgalbi with D-allulose and various levels of sprout-barley

Treatments
Traits (%)
C+ C- SB-1 SB-2 SB-3
Moisture 67.31+0.44% 65.19+1.18° 66.67+0.46™ 67.62+2.28%® 69.00+1.14°
Fat 1.40+0.24 1.66+0.05 1.3540.11 1.56£0.24 1.56+0.23
Protein 28.44+0.55% 30.44+1.32° 29.10+0.61% 28.03+2.37% 26.49+1.05°
Ash 2.73+0.17° 2.73+0.07° 2.86+0.05% 2.9240.05° 2.95+0.07°

All values are mean+SD.

*® Means in the same row with different letters are significantly different (p<0.05).
C+: sugar 3%; C—: D-allulose 3%; SB-1: D-allulose 3%, sprout-barley 1%; SB-2: D-allulose 3%, sprout-barley 2%; SB-3: D-allulose

3%, sprout-barley 3%.
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Table 3. pH of chicken breast tteokgalbi with D-allulose and various levels of sprout-barley

Treatments
pH
C+ C- SB-1 SB-2 SB-3
Uncooked 6.10+0.02° 6.06+0.01" 6.06+0.01° 6.05+0.01° 6.05+0.01°
Cooked 6.22+0.02° 6.18+0.01° 6.17+0.01% 6.16+0.01% 6.15+0.01°

All values are mean+SD.

*» Means in the same row with different letters are significantly different (p<0.05).
C+: sugar 3%; C-: D-allulose 3%; SB-1: D-allulose 3%, sprout-barley 1%; SB-2: D-allulose 3%, sprout-barley 2%; SB-3: D-allulose 3%,

sprout-barley 3%.

Do 219 29 A 03 i U5 BT (009, ol 2 FAA
A7}V D-allusose?] pH= 4.10 320 & AEro] pHQI 6-7H T} Yo} o]2jst Z1lE HQl A0 & AlE
Foh Lee (2019)= D-alluloseZ @7}%"] S7FRSE pHYF AT Sto 0|9k fARE AXtE
Uehgic
1% 7, F Dallulosesk AEHE] R A1t o 7RAE H10] AR Table 4o] erhl
ok 7t A et A ARE ] g H7IRE At 2ol His] fojdos e gk
o (p<0.05), AR FLO] Hrigko] Sl wet Bt ANt Ashs Bk YE
LH"W (p<0.05). 7198 A AT QuEa] Bake M7 A2l s} gzl vls) Sojdos =o
S BOITh (p<0.05). Lee S 017/ E8 AA|R|o] H7et o & Bako] Hr} 2:%o0] Z7}3lo]
E}E} 7tE A Hr AN} Zaskal, AT SRSt Barste] 2 el JARE AiE
RSIct 719 F S AN A o] ko] Z/1alo] uiet AAshs RS Helo
o (p<0.05), FAEE BE X7} ti2to] Hs] 9808 w2 ke HEHIT (p<0.05). Lee
T 2004y & EES 7318 AR H7IelolE o, STt Aasks S UEdo] o+
Anlol QBT B 7R wale) 71 A, T RS Wek Aie) 22 159 A (CIE

Table 4. Color of chicken breast tfeokgalbi with D-allulose and various levels of sprout-barley

Treatments
Color
C+ c- SB-1 SB-2 SB-3
CIE L 50.77+0.60° 50.95+0.13° 45.37+0.64° 43.28+0.67° 40.52+0.40°
Uncooked CIE a" 4.26£0.24° 4.30£0.26" -3.8740.31° -4.66£0.19¢ -6.7420.11¢
CIE b’ 15.90+0.92° 16.35+0.21° 21.3041.31° 21.75+0.21% 22.30+0.70°
CIE L 65.18+0.81° 65.87+0.66" 60.10+0.68" 56.24+0.61° 53.04+0.55¢
Cooked CIE a’ 4.88+0.10° 4.84+0.29° -1.91+0.26° -3.7140.17° -4.30+0.10°
CIE b’ 15.83+0.50° 15.3620.65 16.73+£0.25° 16.77+0.57° 16.90+0.62°

All values are mean+SD.

*¢ Means in the same row with different letters are significantly different (p<0.05).
C+: sugar 3%; C—: D-allulose 3%; SB-1: D-allulose 3%, sprout-barley 1%; SB-2: D-allulose 3%, sprout-barley 2%; SB-3: D-allulose

3%, sprout-barley 3%.
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L" 56.6, CIE a": —7.4, CIE b": 30.2)0] Q3FS wo} 9ot 7o Ay} Yepjria gzt€ct.

18 +8

Fig. 1€ DallusoseS} ApE] £ 71 8 71 €2le] 7hd 582 e Tl
Ae) BT R AATE a7 U GYH0R 2L AU YeiRoD (p005)
ofe ApEE] 0] S oldR7} s Bge] 2YG ofFo] oleh UL Mt et
W A0 ARE Bivas 5 (0112 Aol7h SAES) Hyent 19 588 AN B3
7t SJo] 2HA, SR oSENT BUSKATk Lee 5 (2017)2 o 37%2] HolR7t FRpl
S W BT A WIS ) 7he Yool Baslgiky BEsle) & sk AR
ML AR 00 Mo DallioseS B/ B2 GO10R 8 718 58 8 Hat
(9005, Ogawa 5 (2016)2 Dealuose7} 5:2J8] 224l Az20] 5le] T2 G575 H7Rek Azl ¥l
Dealluose 47t Al2] B420] & he BEOm, o]t Daalluose A7 Al2e] w7
7t B Asie] o)z w13 B BAgte] Asee FAAA Bl gobirtn Busisict

2y

SARES] B2 AFE Al Al 7HER0] we S o] WA IS e, W7k At
£9] 25, Fejo] uke} tddt Axrl Yehdth (Moon ef al., 2001). D-Allusose@} Aj#HH 2] Hake:
AR & 7Ied HEv 9] B4 Table 5o UG 274 S92, AdEe 22 A7kt
A2lTe] Bt izl visf Ao w2 g BT (p<0.05). ol FHE & HoldRE
AR gav) sig] A7t ti2Te] v &2 ARE EArhe ek fAR 2nE Bt
(Kim et al., 2013). 72/39] A9 C-8} SB-10] C+o]] H]3] FJH O =0 5|2 B Oom (p<0.05),
Aeg2 SB-10] SB-39] HIF| frolHo® &2 £AE A S44d2 C-7F SB-39 Hg foj3e
E 5 & UEHeT (p<0.05), S-S 1942171 Aol HolA] g3tk Choe®t Kim (2019)
7] 2A1A0] A RAAZA D AelHRE 71BN W, Har] £AR9] F=ot Aol 5
7FI A, B g2 Sl AfolE HolA] gktfal Htsto] & At fARE AHE HAH

92
E:‘g 90
~ b
= g9t
L
=, 88 f c
2D g |
< 86|
(@]
O 85+

84 |

83 : : : .

C- SB-1 SB-2 SB-3
Treatments

Fig. 1. Cooking yield of chicken breast ffeokgalbi with D-allulose and various levels of
sprout-barley. ““: Means on bars with different letters are significantly different (p<0.05). C+: sugar
3%; C-—: D-allulose 3%; SB-1: D-allulose 3%, sprout-barley 1%; SB -2: D-allulose 3%,
sprout-barley 2%; SB —3: D-allulose 3%, sprout-barley 3%.
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Table 5. Texture profile analysis of chicken breast tteokgalbi with D-allulose and various levels of sprout-barley

Treatments
Traits
C+ C- SB-1 SB-2 SB-3

Hardness (kg) 12.27+0.47° 12.3140.43° 13.94x1.27° 14.02+0.42° 14.40+0.41°
Springiness 0.92+0.01 0.87+0.06 0.910.04 0.81+0.03 0.78+0.12
Gumminess (kg) 3.9740.15° 4.65+0.34* 4.94+0.48" 4.59+0.23% 4.51+0.30"
Chewiness (kg) 3.66+0.13% 4.05+0.59* 4.47+0.25° 3.74£0.31% 3.53£0.61°
Cohesiveness 0.3240.01% 0.38+0.01° 0.35£0.01*° 0.33£0.03" 0.31£0.01°

All values are mean+SD.
*¢ Means in the same row with different letters are significantly different (p<0.05).

C+: sugar 3%; C—: D-allulose 3%; SB-1: D-allulose 3%, sprout-barley 1%; SB-2: D-allulose 3%, sprout-barley 2%; SB-3: D-allulose

3%, sprout-barley 3%.
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i

F 4Rl SrthE, dd 9 A2 Al diab o] ARt Al A 5o 287t
NUAE S, et BF T 25| ETt (Park ef al., 2013). Fig. 2i= AHHE
2] 2L D-alluloseE 7R & 7i54 BAH|9] AF ghe wAI8ksto] e 9ot Cof
B[s] C-oF AjEE] 2T H7F At folFom W2 g HT (p<0.05). Hadipernata &
(2016)2 & 7k 2AAO] HlES @ste] Fe 7H5t9kE W, D-allulose®] Hl&o] #oHl
w2l @go] WolAls FAIE EAHAL Harste] & 7ot fARE 23S UERIH ol= dge

O
o
Y
i
i)

6
58 | a
—_
20 b b
< 56 b
g
p—
- C
(5]
=54t
)
p—
<
Q 52 r I I [
5 1 1 1 1
C+ C- SB-1 SB-2 SB-3
Treatments

Fig. 2. Calorie of chicken breast tteokgalbi with D-allulose and various levels of sprout-barley.
*¢. Means in the same row with different letters are significantly different (p<0.05). C+: sugar
3%; C-—: D-allulose 3%; SB-1: D-allulose 3%, sprout-barley 1%; SB-2: D-allulose 3%,
sprout-barley 2%; SB-3: D-allulose 3%, sprout-barley 3%.
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iAo 2 A5t D-allulose®] Feo] Aeho] o] 5%, (0.2 keal) 02 Ho} o]} Z+2 An=
Uehd Zlo= AlgEh

V. 2 %
B g7 8 e B3t DaalluloseS H71SH AZ2E] o 7164 gz 24 EAL 3ol
A AT AR IES] A MR E] £ 3% 7RIS W, 2 Fe] tiEtl HlS

= on, T A2 dashs e Btk okt A9 3 AEE] 2] vt
ol S7Fael wet S7keks A WErislt Miee AR FEe] 7ol S71l wet
B, A= fAstgor, Y oM dhE HERRITE 712 &0] B9 AR 2
A7t A7 o -TLoﬂ o) 2 2= Hoith & 7hed B9 92 Dalluloses H7gt A2
Tt Hroll wial] W2 i WERSICE webA, B Thadt Havlel 715/ H7HAIRA AR
Hul 39,2 71519 EH xﬂ%‘,] 4 EAJo] 2429l 9k 7|H.2H, D-alluloseS A7} 7S
B 7l Haulo] deo] Fasts RS ol tiAgoRA B8] AU Ao B,

rol
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