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prepared with 50% and 70% ethanol, in pork patties stored at 4C for 7 days. Pork patties were
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redness, and yellowness of pork patties during refrigerated storage. TBARS value was significantly
lower in pork patties with S. japonica extract during the 7-day storage period (p<0.05). DPPH radical
scavenging activity showed the highest value in SE70 pork patties. The results of this study indicate
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2] B= V] 5 A A B 2451, ol A Ee AETES Vsl & gl
50% opgo] H== A3t AES WolH, 718 2F31o] Wolu e SAE *HOPL 7401
AuFAo]ciKorea Food and Drug Administration, 2022; Joo and Choi, 2014).
AS7RsECl FRECl e A HASARES 244, EaE, F0 5 B 540l 384
0830% mRARE A F WAks A Al A, S0l B, WA, 227 As), PR
&4 5 B4 A3te Yo 5 QltkBellucci e al., 2021; Burri ef al., 2020). O3 A% ]4%,]
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ARl Show, oleit 2 ASAR AN A 5 5 Aol vl 1 A R - Sl
S42790] ST DNA £43 S9¥0I2 4oA S AT 4 ek AT AW} Huslwd
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wfe} elAlol 91k L Bk S A7} 5 CeRt AlEierIol e el 242 T AEY
7HeS Ajsts A7t @A o|foi A1 Yt Hwang et al., 2014; Hyun et al., 2019; Kim et
al., 2008).

3JSiflos Sophora japonica L= B3] &3 TSRS o, TRoole Eojl, 97, 5
=5, YEO] Aoj|A AARETHPark et al., 2007). TS} triterpenoid saponin, betulin, sophoradiol,
glucose, glucuronic acid®} rutin, tannin 5-2] EetEro|=87} $aEo] 9o, EdtH L o|lE8 =
85 SIS A5 0 SUAS oFKim, 2001), HS A, TASS O 28, P Tk
T "1l YAE FAYA 2 52 YEE ZoE H ¥t (Huang and Ho, 2010). E3F,
Ames®} Saul(1987)2] Ao A= rutind} quercetin®]] 2J§t HAISE &4, iso-flavonoid?] Tt EA
9 A 77} ol BaESh olo} o) sie] tiaket el 750l HuEgion, Asie) 33
2 Axst] A FIBHAEA AlS7RsE0l A83t Al mHeE Aol

A 2 Als AR 8317t Sl A3l ogheE: skl wEt 552 AlZste] sg] A&
dogn W A 5 e F8 Aslol viXle ¥ UL 4 HEHIE AT 5 =
A At aAEA GE7FsAS BMokAr sttt

I, Xz L Hitd

1. etz 3 MU

1) 23 oEtE FE= HE

Tk 2 AE(Korea)o A T-5t] AF&3ISITE 15} 10 22 200 mLO] BH(50% Of[ERE, 70%
ofgh&)ot E3koto] A20fAf 24417t F<F WHFS] 23t F, o 7}X](Whatman No. 1)E ©1-851
oAt FEIPES T A WS 7, ARl 9o &S AUES7|(Eyela, Japan)S: ©18310]
S AA F PR ARG FEE & AXLL 3 ofy] 108]0] sidele 7 &8
of B 0] =5 e o] Az Al 7Pl

2) 13} OEIE FEES IS =] TE[Q] HX

£5 5 20A)700] AT W ER T 290 D SA4S Y% A9 BRI FYelol
= Ao Aot =52 R Bt A 9 ZAIRAS AlASK o, 4% =53t 54
"2 4 mm plateS &S E4]7](meat grinder, PM-82, Mainca, Spain)S ©|-85}o] Eafjo}r}. =8
eS| AEE AT vidHl&-2 Table 10 YERHRITE 27 (Control)E A3t #2]+tofl= #3}
50% Offehe FEE(SES0) % H3} 70% oS FEE(SET0) 212 7] iH] 02%4 H7stgle.
™, 0.05%2] opAF 2 HARS: 7150} 4] dRTHAS)YE AXSHAT == WEl= 74 902 g, 4]
74 ©F 80 mm, 70 ©F 10 ] Hel2 A 5 PVC U0 HISlo] 44109] WA A
B, 19, 42 % 790 BHE ANE

2. M
1) by £

|rE

)

o} 228 W7} £9 WElo] QuHES AOAC00T)O] Tt Sislere. 1050 ARMAZY,
ZE RS micro Kjeldahi®, 2719 TS Soxhlet 230 ZAslgom, 32 gake
SSOTOIA 16417 B9t 7eeke Asisgos S4airy.
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Table 1. Formulation of pork patties with ethanolic extracts of flos Sophora japonica L. or ascorbic acid as an antioxidant (%)

. Treatments"
Traits

Control SE50 SE70 AS

Lean pork meat 70 70 70 70

Pork backfat 20 20 20 20

Ice 10 10 10 10
Total 100 100 100 100

Salt 1.5 1.5 1.5 1.5

50% ethanolic extract of flos Sophora japonica - 0.2 - -
70% ethanolic extract of flos Sophora japonica - - 0.2 -
Ascorbic acid - - - 0.05

! Control, pork patties without antioxidant; SES0, pork patties that prepared with 0.2% of flos Sophora japonica extract at 50% ethanol;
SE70, pork patties that prepared with 0.2% of flos Sophora japonica extract at 70% ethanol; AS, pork patties that prepared with 0.05%

ascorbic acid.

2) pH &4
£ Hejo] pi 7t A2l W2 e 5 ¢S AFt] 2R 20 mLet T ¥, Polytron
homogenizer(PT MR2100, Kinematica, Luzern, Switzerland)E o]-&5}o] 187t #4835t &, A4S A

A3t 32]74= pH meter(Starter 2100, Ohaus, China)S AR&sto] 431t

3) M =3

=& ojg] A|R29] FH-ES MLA|(Colorimeter, CR300, Minolta Co., Osaka, Japan)E ©]-&5}] CIE
L*-ZH(Lightness, %), a™-ZH(Redness, FHTE), b'-ZHYellowness, ZHE)S ZA519Ith o] o T2
2 CIE L'-g}o] 97.83, a'-gko] —0.43, b-gto] +1.9891 Calibration PlateS 7|&0& ARE3IYT.

4) XEMIE(TBARS) 5

5} 225 A7t =9 1jE]9] 2 DA E(TBARS)= Buege®} Aust(1978)2] 2-thiobarbituric acid
reactive substance(TBARS) HI*HS o]-83l0] 243199tk Hig] 5 gof 15 mLY] 2559} 100 pLo]
6% BHTS Y& & 30%7F #35190th 745 2 mLo] TBA/TCA -89(15% TCA €4 = 20 mM
TBA) 4 mLE 71t F 80T 25204 1582F 7Hhstar, ol A 1087 gt thg 2,000
gollA 102 < AHESE AASITE YAHEE] & A5 ofZHX](Whatman No.4, Whatman
Intermational Lid, England): o|§3}e] ofk 13 531 nmel ] H4wE Z4e5ick 2k o)
of APark ef al, 2022)% TUT PHOT V=Y FY= o] AL 5542 Falol Az
kg G malondialdehyde mg(mg MDA/kg sample)© 2 LERH ST

5) DPPH Z{IZ A 24 =3

35} 2222 /R £S Helo] DPPH eheld 24 B4 Blois(1958)2] $3S $8510] 27
Stk AR ] 5 g3} 25 mLO| R4S $S T 3027 FASISL, 3,000 ol 1557 YR
ejstgict. PaRet 92§ ofah|(Whatman No. S o}83}e] ofafSigick ofziel 0.1 mL
9} DPPH 891 3.0 mLS Sl ¥ 3057 QAo ¥heF 515 nmoll] FHES Ssleich
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Srig 2A%L theat g Ao Al eyl
DPPH free radical scavenging activity (%) = {1 — (Sample absorbance / Control absorbance)} x 100

6) 24 =X

F7 242 SJolo] Wl 10 g2 RFHLE A T 90 mLo] BPUTIASE WIFHL
stomaker(WES-400, WiseMix®, DAIHAN, Korea)= 90% 59 F45l0] A|goio g A18519th 2
A L2 108 343t AP 1 mLE PCA(Plate Count Agar, BD Difco, Detroit, USA) HjA|o]] &3
S 3, 37COIA 2442 St ioRslo] AT WBS ASIT 3L A2 1 g% colony
forming unit(CFU)°2 & YeERfgloH AZS 95t A A5 A= 1 Log CFU/go|3itt.

7) SHEN

HE ASL 33] viE BXA51qit A= EARA T2 73 PASW statistic 18 program
(SPSS Inc., Chicago, IL, USA)2] L-HufA]EARLA(one-way ANOVA)S ol-&sto] EA4519111, A}
P2 Beraht BEEAE YErITE 22T 719] Bt H|2E 913 Duncan®] B oE A
FEAS Aslo] pe0.05 S0 S5 AL

. Zar 3 a3

Y3} FEES 7IRE wiEQ] IuHYE £4] A= Table 29F Atk Control ¥ ¥3} F252
713t TiE|(SES0, SE70)2] -E8l2- 60.39~60.78 g/100 g 9] 72 YEFQILE opAT 2 HAL
& Z7Ie AS ARITO] SAFS 6198 /100 0 THE A2lo] vs) thi & SIS
B SITE. o] dQ] Aol == miE] Q] $E3Hd2 58~66 ¢/100 g HEE e o, HfjEo]
A QAR 2 B2 S50 v, He) AZHo] ufet o]S HhBelluce ef al, 2022
Cho and Chung, 2010; Kim, 2022; Silva et al., 2025). 15f0] ¥ E(Kim, 2022), 7[&UE &2
(Wu ef al., 2022), BAQ(Ahn ef al., 2015) 2 =2HCho and Chung, 2010) 5-& 47}t =2 HE]9]
A%, 3RS W/I] v SRe0] §9502 Z4sision, B AT ojskg 22E0)
FHZ AL dhizol =5 eS| gl nAle 9] A2 AR Aladt. Y3}t &

Table 2. Effects of flos Sophora japonica L. ethanolic extract on the proximate composition of raw pork patties

Treatments®
Traits Control
SE50 SE70 AS
Moisture (g/100 g) 60.78+0.818 60.55+0.658 60.39+0.358 61.98+0.46"
Protein (g/100 g) 9.62+0.61 9.58+0.45 9.29+0.56 9.76+0.93
Fat (g/100 g) 18.26+2.26° 19.69+0.4248 23.18+1.524 20.73+0.398
Ash (g/100 g) 2.48+0.16 2.42+0.19 2.26+0.12 2.39+0.007

All values are meantstandard deviation of three replicates
! Control, pork patties without antioxidant; SE50, pork patties that prepared with 0.2% of flos Sophora japonica extract at 50% ethanol;
SE70, pork patties that prepared with 0.2% of flos Sophora japonica extract at 70% ethanol; AS, pork patties that prepared with 0.05%

ascorbic acid.

AB Means data sharing the same superscript letter within a row are not significantly different at p<0.05 by Duncan’s multiple range test.
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2 37} £2 vje)o] Zehid BRES 929~9.58 ¢/100 g0 LFERITHp>0.05). Control2] S 9.62
g/100 g0 & M3} 355 H7h A=HSE 50, SE70)ETF T ofefo] tha Y AR g
RS, 7oJ21Ql Alol= LrehtA] 29ttt ot F&ES F7IRE SES0 A2]5H(19.69 /100 g),
SE70 A]2]71423.18 g/100 g) & AS A2]5120.73 g/100 g)°] FA o2 K24 Aol& HolA|
23k (p>0.05), Control ] AR} A2 18.26 ¢/100 gO= TE A 2|7H]| HISl| tha WA LFERE
o}, 75 2259 W75t WE|(SES0, SE70)Q] Z31E F=EC 712F 242 /100 ¢ L 2.26 /100 gO&,
Control(2.48 /100 g) @ AS AZ72.39 g/100 g)2F AR - YEATHp>0.05).

2. pH ¥ A H|yp

A5} FEEE WA EX A ARLE pi 34 2} % FRCE Loale
lightness), A (CIE a'-value, redness) @ S (CIE b'-value, yellowness)S 243t 211=
Tale 3o LEhIRIE, M1 £ sek 4o Ao piie] WaE B A, H2lT
2 AZ7)7F AT S91A 9] Mshk= Holx] AQItHp>0.05). A& 1¥4}9] Control2] pH
+ 6.13, SES0 ﬂﬂ:f@r AS AT 61552 5UT pH g2 UERRIAL, SET0 ;qﬂ:rLJ 35
6.122 eI, A% 427io] £3 El9] pH 237} 6.12~6.18 Alo]e] ghe Lol
A 790 6.13~6.19 Alols] g LIERAEITh A1) pH 7o) Hate] Tl
UolA= ASE 9T (Kang ef al., 2010), EOH= ASE QItklung ef al, 2009). A &
pH7} ROl gele B4 ApY ool Sfd A0 B TE|50 b Keeton, 1993), T

Table 3. Effects of flos Sophora japonica L. ethanolic extract on pH and parameters (CIE L*, a*, b* values) of raw pork patties

Storage periods

Treatments"

Trait
(day) Control SE 50 SE 70 AS

1 6.13+0.02 6.15+0.04 6.1240.10 6.15+0.03

pH value 4 6.18+0.36 6.1440.30 6.1240.39 6.17+0.36

7 6.14+0.80 6.13+0.28 6.16+0.40 6.19+0.35
CIE L* 1 65.43+0.22%° 65.3120.13% 64.16:0.06° 64.710.12%
value 4 66.12+0.324 65.76+0.38"® 65.41+0.33"° 65.23+0.38"°
(loghtness) 7 66.83+0.28" 66.08+0.15™ 66.30::0.20% 66.37£0.142B
CIE a* 1 19.92+0.08" 19.73+0.06™ 19.86+0.14% 20.25+0.04*
value 4 19.64+0.3182 19.30:£0.295 19.33+0.16% 20.26+0.41%°
(reaness) 7 17.78+0.36™ 17.12+0.17% 16.8120.17% 17.44:0.224B
CIE b* 1 6.56£0.21% 6.52+0.06™ 6.26+0.18" 6.46+0.07"
value 5.93+0.28" 5.89:0.344° 5.98+0.114% 6.26+0.124
(yellowness) 7 6.28+0.19" 59401078 5.80+0.13% 5,970, 1448

All values are meantstandard deviation of three replicates.

AC Means data sharing the same superscript letter within a row are not significantly different at p<0.05 by Duncan’s multiple range test.
*> Means data sharing the same superscript letter within a column are not significantly different at p<0.05 by Duncan’s multiple range test.
! Control, pork patties without antioxidant; SE50, pork patties that prepared with 0.2% of flos Sophora japonica extract at 50% ethanol;

SE70, pork patties that prepared with 0.2% of flos Sophora japonica extract at 70% ethanol; AS, pork patties that prepared with 0.05%

ascorbic acid.
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Hofoll ozt 87148 249 A0 Qlsto] A F pH7t ok 4= Ylth(Verma and Sahoo,
2000).

SAEY] Mrs ABREY] 7|5k A FFE HA= 8R1CF, Osbumni} Keeton
(19942 SAFC] 2745 Mg Ak Ao Wi F8sittal Barstyleh A3 19 20|
=2 159 Wl 64.16~6543 AFo]9] ZES LR on, Control?} SE 50 #2]70] 1]3] SE
70 ALt AS AP Wt thad RA YERLTHp<0.05). SEAJRE AR 717to] Zatsh
HE Aol Brert Sk AFe UERel, A 7dAtoll= 66.30~66.83 H91Y
Hloh A= A 1YL ofAT 2 HARS: H7IsE AS AE77t 7MY 2 & BIo
™, Control} H|w5to] 2|8} ofgkS =25 A FKSE 50, SE 7052 7-22Ql Alol& HolA|
LATHp>0.05). A7|zto] Aol whet =5 e AMEE= HE oA FHache
BEFE JEISI 2T, o]9F fARRE AR Bellucei 52022y oMAfo] &5 8 7KL
=5 g9 ALt WA 717to] Al whet Hat AAagicka Bargh vl Qlot. A
% SAEY AT e A80] SAATHRZQ] nlo] o Z 210 Alsle} o] Qlrtal U
A} QIHCarvalho ef al., 2019). =5 HE|Q] M= 5t 25 7ol 23t WSk} F3i61A
Vel goron, AA; 14 6.26~6.56 Alo]Q] 3+ UERAQIT). SES0, SE70 2 AS
Hejte A TR FHET} Ak AT B3O, Control®] 73-9- 4U3tof A E
7} AL 193l Stk AR BT

3. X[EMIHE(TBARS) H|wd
Yol 3222 AR =5 HES] ARl TE 7 A2l7e] A Ao S Fig. 13}

0.40

)

o, 03

g @Control OSE50 OSE70 AS

:D 0.30
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g 025 |
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Fig. 1. The 2-thiobarbituric acid reactive substances (TBARS) values of raw pork patties with flos Sophora japonica L. ethanolic extract.
Treatments: Control, pork patties without antioxidant; SE50, pork patties that prepared with 0.2% of flos Sophora japonica extract at 50%
ethanol; SE70, pork patties that prepared with 0.2% of flos Sophora japonica extract at 70% ethanol; AS, pork patties that prepared with
0.05% ascorbic acid. “ Means data sharing the same letter within the same storage day are not significantly different at p<0.05. *° Means
data sharing the same letter within the same treatment are not significantly different at p<0.05.
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2t} A 29] AR= conjugated diene®, hydroperoxide % aldehyde 5-2] F4Jo] Ylo] E=t,
aldehyde?] B4 Z A5AKLR 18] BAJ%= malondialdehydet= TBA A|2F} HE-510] SAEo] 4]
22} A Akslo] | EZ o] &HTKChoe et al., 2017; Raharjo and Sofos, 1993). A%} 1€A}of| Control,
SE50 & SE70 A2]7-9] TBARS Zk2 22} 0.08 mg MDA/kg meat, 0.09 mg MDA/kg meat & 0.06
mg MDA/kg meat @& ZE|QUTL, 7MY 2 3h& H QI ASAHZ|H0.05 mg MDA/kg meatyE A|2J5t
AT Afolofl= F2J4 AlolE HolA] ehtthp>0.05). A% 422lofli= Control2] TBARS #to] 0.11
mg MDA/kg meat® & 7} =9Fom SE70 A|2]7L9] 7% 0.09 mg MDA/kg meat= A% 19}
H[sl S57F5H31. 24, Controlo] WIS F-oA 0= W2 gk UERQItKp<0.05). SES0 A&7+ 0.10
mg MDA/kg meat2 A%} 19x}0] H]3] TBARS Flo] tha S71519. 0 LH(p>0.05), AS A= 0.11
MDA mgkg meatZ A7 1YXIHCH GO 07 Z7151HtHp<0.05). A4 7 YAl Control9]
TBARS g2 0.20 mg MDA/kg meatO & 192} & 4Q3}o] H]g] foJ2] 0= F7tslglom, AS A
T E3F 0.29 mg MDA/kg meatO 2 3240 & TBARSZ| S7I6te] 7H) =2 7hS UERiTH
(p<0.05). ¥IH, 7|3} 253 715 SES0 Y SE70 A2]712] TBARS FH A4 7UAp7HA] & wst
7F YERA] 243t Control B AS AE]o] BI3f Fo]F 08 W2 FAE HERHTH(p<0.05). ok~
F2BARZ AS7RF0] A8 IS H4 0% o EANE MRS AAlcks a3 H ARIE St
+ 8IS B0 Yehis Zos dA lom(Bruun-Jensen er al., 1996), A% 5 24542
ARIE &706lE 23S YERd F9E 2% vl QIti(Turp and Serdaroglu, 2004). Bruun-Jensen
5(1996)2] A7) OJola, olAmEEAS] A1} O] ik AS71EES] B 1) Adsw}
H AoF AZEH, B AFoA] opATEHARS H7IRE E5 mfE]Q] TBARS Fho] A% 74}
ThE A2l Hlo 8 o= A Uepd A2 PVC Ho R =5 HEE 2Rt A3t Adsert
| A=} ofAF 2 BAN] A} 22 a7} LAHA| LERt A o= ke e Eduls
A HGAE vFos st Slo] $4%t At aNE Yeile ACE EEQlOm(Cha,
2021), A2 E4 F HEH C 9 nuting of=F gkl Qlo] 7164 AR 88 7Rsdol ot
(Park et al, 2007), W2 Tjoh 22BE £5 delot 22 4871E0] AT A Ak A8
3l A AE Ak AE 71 4= JloH, §A BHIE S & Q= 715 A
2 ol8T 4 US A0 Az

4. DPPH 2iC|Z A7{s H|w

DPPH= #4F ol 2 Stz 7L Slo] s} 288 Ul 20 s F2
ApAo] ghelElo] BAE= E4Jo] glom, o] olgsto] 9] Al B2 Blwshs W
o7 wWo| AREE T QITk(Blois, 1958; Yoo et al, 2007). I3} F&E0] T-FH =8 HE 9
A13717to] wE DPPH 2ttd 2752 Fig. 291 @t Control®] DPPH 7 &7 52 A1
19449]] 10.80%F WEMAL, SE70 ATt 15.93%2 71 & SHd 27 5= Uetilt
(p<0.05). 7¥ 7+S] ARt B SE70>SE50>AS>Control #|2|F- 402 {00z =o
DPPH &z 2755 Ueho|(p<0.05) M3t 255 71 B9 =% HEl9] 2o 44
o FoHoR JIFe vl AoR ARETh

5. 3% Hln

W AR B Aok F2BS W £ Weld] F95E 24T 20k Fig. 33} 2ok
AP7It0] Bojel et BE HelolAl F#47h 421808 Z7IIA0m(p<0.05), SESO He]
7 A TR T Aokl vish fH0R e $74E Uekhelrkp<005). A 797
717 BE £5 ofElo] F747} 4 Log CFUJ of512 Uehtt, A1z 340] S50 Belsgiee
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Fig. 2. DPPH radical scavenging activity (%) of raw pork patties with flos Sophora japonica L. ethanolic extract. Treatments: Control, pork
patties without antioxidants; SE50, pork patties that were prepared with 0.2% of flos Sophora japonica extract at 50% ethanol; SE70, pork
patties that prepared with 0.2% of flos Sophora japonica extract at 70% ethanol; AS, pork patties that prepared with 0.05% ascorbic acid.
A means data sharing the same letter within the same storage day are not significantly different at p<0.05. *°means data sharing the same
letter within the same treatment are not significantly different at p<0.05.
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E 34
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2 32 | Eb
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S
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2-9 1 1
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Fig. 3. Total plate counts (Log CFU/g) of raw pork patties with flos Sophora japonica L. ethanolic extract. Treatments: Control, pork patties
without antioxidants; SE50, pork patties that were prepared with 0.2% of flos Sophora japonica extract at 50% ethanol; SE70, pork patties
that prepared with 0.2% of flos Sophora japonica extract at 70% ethanol; AS, pork patties that prepared with 0.05% ascorbic acid. ** means
data sharing the same letter within the same storage day are not significantly different at p<0.05. *° means data sharing the same letter within
the same treatment are not significantly different at p<0.05.
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