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Abstract Despite the high intake convenience and functionality of Actinidia arguta,
therefore, the development of new
products is necessary to increase the industrial significance of Actinidia arguta.

its practical utilization remains limited;

Also, as the vegetarian population increases rapidly, various plant-based products
are required. This study, the most optimum contents of Actinidia arguta powder
(AP) was selected by analyzing the quality of plant-based muffins added by
different amounts of AP (0%, 10%, 15%, and 20% (w/w) based on wheat flour). The
muffin height and volume decreased significantly by adding AP. AP10 exhibited
the lowest water holding capacity of flour, which affected the moisture content,
baking loss, and yield. As AP increased, pH decreased and DPPH radical
scavenging increased (p<0.05). In sensory evaluation AP10, and AP15 presented
the high scores, while AP20 was the lowest. Smell scores was increased by adding
AP. AP15 had the highest in appearance and texture. As a result, 15% of AP is
the optimum concentration for producing plant-based muffins. Although lower in
appearance quality than AP0, AP15 has satisfied preferences and functional
needs. It is expected to increase the consumption of Actinidia arguta.
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1. ME

E3U M Actinidia argutafz T YHFIHActinidiaceae)ol &ot= JHEHY thdAy
FZAlEoln eyt AR AYat S, & 5o REIHPark 5, 2007). FohE(719)
o & A EHo] "ol glo] u7A] A& 7hsstH, Q] A7) 2-2.5 cmE Aot HF
HoJgo] 2 AEo|H(Kim, 2016). E3L, &2 FEo} Algte] 237} f<=ot1 73t Ju|=

712802 HoluthPark 5, 2011). YA o2 = E2HEo] FHolo] FARs &40

$-4otal BNl E9F K, g4 53 22 7] @449 2 FFYolH HEN C FEol
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Aot Rk oF 6.54] § Ethal HirEof Qith(Leongdt
Shui, 2002; Nishiyama %, 2004). 3tAqt, EZCE=
T Al o] EYA PG EAEHER §5 F 4ol &
AsHA ash= olEwol Slof A% 9 f-57|710] B
EAHo] AckFisk 5, 2006). E3t, @A A} 9F9 &
H7} & o|FX| 1L 9o, AH|RRe} ARt A Bt
SHI} FEote] o]&&o] AxF AAo|HHeo, 2016).
F A Aol et AR|REY B0l F7kskal §lom
stte] gho|z A= A &1 AtHYou, 2018). A4
FO2= gutH o AdollA 5, BA, 24, AE 5
I 22 554 Y4EE AR gAY AFHT = Sle
o, 7P AA% Ald e vd2 524 9857 R
= AES wiAIStHRosenfeld®} Burrow, 2017; Ruby,
2012). 201849 =4 AHAQ1 APolA= A AlA 4] A+
7} oF 19 8%t Polgta THstglon, S Al Agto] o
£ =l AAFYA} Fi= 27 AEZEKOSISY 201949
ZAQ1F91 oF 1009 § Awolth A%, &, 4R
T, FUARI o]fF o8 A4 ATt Fksk= FA0]
tHlee &, 2021). AAFYA= TEH AEE AT
B ot AEY A7 AgE, AE4 7Y 7R
Al &S A5 RS Aot o3t 84 AEAd 9
£ ARERE YA AR Ao - wHE AT
ZR84E SHAXIH
AHof gt AHZEY] T 9 AE xR ookt
ZHEAgoE AW 9 AR AHZE 55t ATHNoh
5, 2014). AA g0 2 g ASoHA =HHA =y Ho]
AT AFG AR FE7F AR} =R AEGA A
He 99E § stHE ARt AdtHAmarjargal 5,
2020). AR 5 HEL 7527t B2 AE F olv=E ¢
7o 97, 52 FURE sto] Jgo] okl 7t Al
23 WA wfizol] AL tf-goluy A0 & Wol AH|x]
I UtH(Lee®t Lee, 2014). HH9 FEL2 =5 =k
A FFE A 7] wizo] 7t Azl weh AlE9] o
Fsl7t golstH(Jeong &, 2003), AA AAE H7I5to]
o, &, A% 715/0] E mH sl wdk At &
A= 1 Y Mohammed 5, 2012). &H|7} 27}
= Hlo|Ag Adat AAT AE A Al SE=7t
o2 ditEd
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7RAEl AE e fle Aol AF w8
715740 Fdo: E8ert W2 EFTE Y A 24
shet A o #5713k0] A2 A4S siEsk] st
7HsAIEL RS Jido] BastH, T Sy A4 A+
2 Ot 424 7] HiA 7hsAEel a7dH. &
FollAE HE Az 3lof dRtdez AHgEE e 9
B2E 484 982 dAstden, ESTH 22 9Fe
gejota] Azt 424 Mo F8 E4S BATCE 3
2 A7F vlgZ AABHL o] Ssto] AEstel Zast 7

2 ARE ATALA e,

—_

2. Mg % diH

2.1. 48 M=

2 AFollA ARESE tEff EE2 L HolA 2020
| 100 € o E AH F 54(-50C)st AMHEs
don, FAAZX7|(LP20(XX), llshinbio, Dongducheon,
Korea)2 A4 A teig A2 & 1&4&E47|(SHMF-
3080SS, Hanil Co., Ltd., Seoul, Korea)2 £%43} 9 20
mesh A& SIAIA AHESIGITE 284 HE Azl A
St ¥FEE(C] Co., Ltd., Seoul, Korea), #lo|73}-$-H
(Breadgarden Co., Ltd., Seoul, Korea), ¥71'd &%
(Maeil Co., Ltd., Seoul, Korea), #&&(Polenghi Las
Co., Ltd., San Rocco al Porto, LO, Italy), 2E|H]o}
(Viomix CO., Ltd., Seoul, Korea), &=(Chungjungone
Co., Ltd., Seoul, Korea), 7F=&3-(Ottogi Co., Ltd.,
Seoul, Korea), 9% A€ (ESFood Co., Ltd., Seoul,
Korea)= AlgollA st ARHESHIH.

2.2. 4=4 oEe HZE
oful 4FS Fool 424 viu Az ¥ =3

g 2T H7F vEe dAsier, 2R 9 div]
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0%, 10%, 15%, 20%% & 47FA19] A&/ HuES A xot
At A79 wigkH|E= Table 13 Zom RE 2t Ajg
+ 20 mesh AE SHAX F ARESIIH. WA, W57
(HMGS0CR, Kenwood Limited, Havant, UK)°l £713
FRet AEES 91 £ 190 R 3027t 412 & A
Hope} A5 Wi &% 1708 187 Eg6tglth o %
7hethaet diF dAEs 21 S= 19 E 187
St HRAEte & wiE] A &gk vl B, BHEE,
TOEE Y1 £ 20 E 1B 3027 wHESIAT.
H 9E2 vy 2AE 72 M SS9 AE 88 mm
AZ 59 mm, ¥£°] 55 mm)°l 80+0.5 g¥ W3}
=, olgE 170CE d¥H Q2E(Bread oven, Kumbok
Stock, Seoul, Korea)ollA 3087+ 72 & 25C 9] 7]
(JSRH-150CP, JS Research Inc., Gongju, Korea)o|A]
IAZE B9 =% oy AR & ARESHRIT

k3
9, flor
o 11}‘:’)_‘, T

me,
o rH ox ol

23 2EYE 24

ESOE B4 £E2 105CoA Adrtddxd, =
A2 Soxhlet $&H, XML micro-Kjeldahld,
ZESE2 A (glucide by difference), AR+
fritted glass crucible ¥, BIE}IC= HPLCO] 93t A=
W& ARt Aokl pHe ESHE &9 5 g2

sto] S5 5 mLE £33t H pH meter(Orion 3 star,

ThermoFisher Scientific, Waltham, Ma, USA)Z &%
stgom, nE 242 33 HhE SAE I

24 +2Zg58 2 BE9 HF

2ol £EA%53L Behir 5(2104)9 #HHS H1
sto] Sttt 7 W7HRe e 2Eie o B
stomacher(LS-700A1, BNF Korea Co., Lte., Kimpo,
Korea)g °]&ste] S&35] Azttt 7k £ A= 1
gw)T 554 20 mLE 50 mL conical tubeo] ¥il
shacking incubator(KMC-8480SF, Vision Scientific
Co., Ltd., Daejeon, Korea) 25C, 5 xgo& 1A]7F &9t
Lofoto] &5 oEHES St EdH2 MR
(1580MGR, Gyrozen, Deajeon, Korea)S AH&-so] 4C
oA 5,200 xgo& 2087 YHEstth. A&t
SoH9] AFHE A A5 90C 9 dry oven(JSOF- 150,
JS Research Inc., Gongju, Korea)olA FF o] 1087t
A3 T FUO FFH(wo)= S5t thZ 22 Ao =

Astect.

Water holding capacity of flour (%)
=wy / wi x 100 (1)

HhEo] H]52 AOAC EFTH(AOAC, 2000)9] et

Table 1. Formula of plant-based muffins added with different amount of Actinidia arguta powder (AP)

Ingredients (g) Ratio (%)" Samples

AP(? AP10 AP15 AP20
Wheat flour 100.00 500 450 425 400
Actinidia arguta powder - 0 50 75 100
Baking powder 3.00 15 15 15 15
Unsweetened soymilk 80.00 400 400 400 400
Lemon juice 2.40 12 12 12 12
Stevia 25.00 125 125 125 125
Salt 1.00 5 5 5 5
Canola oil 60.00 300 300 300 300
Soybean lecithin 1.20 6 6 6 6

DEach ratio (%) was calculated based on the wheat flour and Actinidia arguta powder content.
2APO, AP10, AP15, and AP20 stand for plant-based muffins added with 0%, 10%, 15%, and 20% of the Actinidia arguta powder for the wheat

flour weight basis.
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549 49X (g/mL)E ¥H59] 9k(g/mD)E U go s
Al BE 247k 33] HHE ZHE

2.5 0o £& 54

FEIFS AESH IR A2AFR(MEDS,
2021)& AHESHAH. Z4F MEE 5 g(w)¥ Fste] 105C ]
A SAIZE Bt xR 5 AR TR (w)e S5 Hha
o 2 Aoz A,

Moisture content (%) = w, / w1 X 100 (2)

gt O] Zolg ZH5tth. Mue] F1(volume), A
A(symmertry), @24 (uniformity) A4+ Leet Heo
(2010)2F Zo] AA4totet. HHe FARE FHog F
ot A F 2 A9 ER Aot $YY =0lE C, A
9} C Ato]9] %°]E B, Ce E Ato]9] &o
o ZF A59] A4k A2 ofefet 2ok RE SAG 33

W St

=

>R

o
)
Hu
I\
o
ol
ol
38,

Volume index =B + C + D 4)
Symmertry index = 2C - B - D 5)
Uniformity index = B - D 6)

2.6. TAIEXSHOIZ(SEM) & 212 &S

o] Wi 23S =4517] Yfl scanning electron
microscope(SU8220, Hitachi Ltd., Tokyo, Japan)&
ARSI}, BA7AZ7](PVIFD20R, Ilshinbio, Dongducheon,
Korea)g ©]-8sto] 7ARE A|Z+= ion sputter coater
(E-1030, Hitachi Ltd., Tokyo, Japan)E Args}to] 25
FHolA 20 mA, 1602 59t W5 F92 Sttt WH

132

%7 olu|x= 308 Wig® Hsieict

2.7. 8% pH 2 J/84 15E

HYo] i Mre xE WAEH=97.79, a'=-0.38,
b'=2.05)22 BAH colorimeter(CR-400, Konica Minolta,
Tokyo, Japan)& ARSIt M= 53] WHE &7t
L'(lightness), a'(redness), b (yellowness) Zt< YJe L
o} pHE} 7184 1E2 ZF B 10 g4 Fotoq FF
4 40 mLE EF3t H hand blander(SU07843, Philips
Co., Ltd., Amsterdam, Nederland)Z 3027t v} & #
Z 4 Whatman No.4(WHA1004090, Maidstone, Kent,
UKE AL oAZ 45130t pHe pH meter(Orion 3
star, ThermoFisher Scientific, Waltham, Ma, USA)Z =
gotgon, 74 1R 28 FGEAN2, Atago
Co., Tokyo, Japan)& &7t @9l °Brix® YEY
Ak SAHZ 33 v A5

2.8 ZX&zt

Hy o] 2217 242 % 70| 50 mm¢? cylinder probe
£ &3t rheometer(Compac-1I, Sunscientific Co.,
Tokyo, Japan)g AH&3Io™ 23] HHE 42 A(Two-
bite compression test)2.2 =43t 24T AgE=
HHZ AAR A4 35 mm, 9]
et Al RS ARESIIH. &7 272 pre-test speed: 2
mm/sec, test speed U post-test speed: 1 mm/sec,
load cell: 2 Kgf, distance: 10 mm, clearance: 5 mm
o= =Xt 4 $ AojAl force-distance curveZ 7
T(hardness), EF&X(springiness), -&%%(cohesiveness),
A3 A (chewiness) 4+& RDS40 software(Sunscientific
Co., Tokyo, Japan)2.2 EAott}t. &3¢S 33| ¥h&

24549ict.

2.9. DPPH radical 2715 =&

M| 2 2-diphenyl-1-picrylhydrazyl(DPPH) radical
2AGS 457 Hsto] ogkE FEE2 thadt 2ol Al
ottt B3t ZF A= 5 gofl 70% olEh&(Duksan
Chemical Co., Ansan, Korea)&%¥ 45 mLE &3t &

shaking incubatorg ©]-&s}o] 40TolA 8 xgO & 244]
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7F 59 &390t 258 Whatman No. 4(WHA1004090,

Maidstone, Kent, UK)2 o3}5}o] Z} ojullS 34 7+
& 5=7|(RV 10D, IKA, Staufen, Germany)Z &3}
Ao, T2 IFE 70% olgE &AL 7loto] A4t
SEE 9E AYE ARSI

DPPH radical 2452 Blois9 ®H(Blois, 1958)&
Zarsto] DPPHO| thigt +4ago] a3t S45keit). o
£ 3£% 1 mLo 0.1 mM DPPH &%(Sigma chemical
Co., St. Louis, Mo, USA) 4mLE &3sto] 3087 ¢4l
oA AA|$t & spectrometer(Evolution 201 UV-Visible
Spectrophotometer, ThermoFisher Scicentific, Brooklyn,
NY, USA)E ©]8&5tof 518 nmoJA & F=E SHst
DPPH radical &A5E A& FA7MHwo) Alm A7
(W) FFEE S4oto] 1 Apol& WEEE YEIT

DPPH radical scavenging acitivity (%)
= (1 - wi/ wo x 100 %

2.10. 55/

UK 07}" S AEs ey 9 ekl 157(E:
7%, °: 8%)& "o R HAsH o, Q¥ appearance),
FF(smell), BH(taste), A19te] = (sour strength), &%

ZHHA 9l 7|3 % (overall acceptability) &=
El 0

(texture),
07 o] 74 AL WS 7|E0E AYgrt st s
o & 5%t AETy A AYslolA |
A 52l(Approval Number: KNU-2021-0074)& wril
QbHsHA Z3stdct.

ol

2.11. A2

HE A 33 ol wHE SA4sto] A= Bddtt
ZHAE YeR I} SPSS software package(Version
26, SPSS Inc., IL, USA) Z2I#L o] g3to] EAHEH
(ANOVA)Z} Duncan® t5HYA4d(Duncan’s multiple
A8 H(p<0.05).

B

range test)<

o -
3. 24t & u&
3.1. gEEZ

ESOY 289 ¥R £423 = Table 20 et
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Table 2. Proximate composition of Actinidia arguta powder

Proximate composition Actinidia arguta powder

Moisture (%) 9.34:0.22"
Crude protein (%) 7.91+0.05
Crude fat (%) 5.39+0.43
Crude fiber (%) 0.33+0.04
Carbohydrate (%) 74.1440.59
Vitamin C (mg/100 g) 115.68+4.86
pH 3.43+0.03

Walues are meantSD (n=3).

Helth. EStHl £9ols 8 9.34%, AW 5.39%, &
ol 7.91%, & BpolE 74.14%, 249 0.33%, HlEH
C 115.68 mg/100 go] =o] om, pHe 3.4302
UEbt}. Park 5(2013)9] QoA AHES Ax EFT
o] YRS A 3.90%, FEH 6.16%, HG
7.30%, HIEFY C 80.23 mg/100 go& HiEglon
HHdE —Er*iﬁsk H WS i B Aol B BT
] 1:]—/\ LJ—O]—“! H]ﬂ‘q_]_ C 9:]—301:0] L0 7:16(}:

I O

3.2 24858 & 59 HF

ESHE £ 7Rt A4 Huo £ S2EY
g3 AT #2 Fig. 1(A)°] Uepiqle. 249 &%

582 Q277 66.60%°193 AP10F AP15&
65.78%, 66.11%& Thi ZFAs= AFS HYoy S9
29l Z}o]7}F QIAth AP202 68.49%% 7MY w2 £EZ
T8 Holom b AaTt=m 9% 2o](p<0.05)
£ yEid 7idet £92 A7kt Y A-H(Kim
S, 2020914 7hte] AolHRE Qlste] 7hef Ee
FEZ%sgo] WrEEY ozt EYskgith Kim
5(2007)9] AFolA BHEE] 2= 0.25%% & A+
9] EZo 249 241 &F0.33%) FAFHoH,
FEAGEL ESTHE £99 To] 20%FE R
o} Blwsto] F7lohe A ERlstiith. 289 =2 &

S2AY

N off

o

BEYSHS 484 vjue 2YY U £29 S0 F
A8 il IS FUTHTable 3).
484 vjue] BE B3 23 ¢L Fig. 1B)°] 1
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Fig. 1. Water holding capacity for flour (A) and specific gravity (B) of plant-based muffins added with different amount of Actinidia
arguta powder (AP). In the codes listed for formula; APO, AP10, AP15, and AP20 stand for plant-based muffins added with 0%,
10%, 15%, and 20% of the Actinidia arguta powder for the flour weight basis; Values are meantSD (n=3); Different superscript
letters on the bar indicate significant difference (p{0.05) between samples.

Table 3. Physicochemical properties of plant-based muffins added with different amount of Actinidia arguta powder (AP)

Samples Moisture Baking loss (%) Yield (%) Height (mm) Volume Symmetry Uniformity
contents (%) index index index
APQ" 32.85+0.03%° 7.2240.03% 92.78+0.03° 46.80+1.25° 121.06£3.48 6.58+1.38° 1.66£1.33
AP10 32.39+0.12° 8.03+0.20° 91.8420.07° 40.00£0.15° 114.42+1.62° 0.27+0.21° 0.68+0.47
AP15 32.40+0.18° 7.65:0.21° 92.49+0.13° 37.04+1.02° 109.91+1.19° -2.4620.55° 0.96+0.77
AP20 32.66:0.03° 7.380.15% 92.62+0.15> 36.50+1.15° 104.32+1.97° -2.58+1.00° 2.43+0.08
F-value 12117 14.18" 45.48™ 67.67" 30.12™ 68.38™ 2.83"

DAPO, AP10, AP15, and AP20 stand for plant-based muffins added with 0%, 10%, 15%, and 20% of the Actinidia arguta powder for the flour weight

basis.
Nalues are meanSD (n=3).

9Different superscript letters indicate significant difference (p¢0.05) between values in the same column.

"Significant at p¢0.001, “Significant at p¢0.01, "*not significant.

Hlor, ihse] vjE2 wuef Fujet 2% 5 AlE

wate], B Qo] 484 HEL 0.97-1.04 g/mLE HZE
o] =& A 22 HZFo] 1.04

o] Fastlon txe} vluste] {94l AolE
Bt Kim 5(2020)9] Ao = Zaj7t 242l
A5 Aol S7Hge g AmAA 0| BFO] &
o)Ho & AP & A7 fARE 2IE HERfITH
H52 dAm 9 AMAIRY 7, Y4EE, 28 9 A
7k, SFetAA| Q] A F5F 5ol weh YRS W AoE
A2 EHZhang &, 2017). Hlg°] 0¥ §H59] 7|2 3

il

T
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Z2o] i]‘ﬂﬁHX]% s
5. 2017).
ol E’V‘ﬂ:rlz B A

A =

B2 Estel AR

33 AI A'I ﬂiﬂlo/ -7-"2'/ E/('I

ESTE 2T A7k A4 HEY #4 84 2%
+ Table 33} Zt}. EQFES Hlo]#E] Azl Slof 24
Aol FFe vAE $83% 82 F stHolHJoung 5,
2017). A4 HHE FETFS 277t 32.85%% 7t
o ESY BUS VIR Ak A
Btk H7HE F AP202 32.66%% H2eF 1949l
Ztol 7k QA T, AP10ZH AP15%E 7+ 32.39%, 32.40%%
oAl AolE YE ATHp<0.01).

Hy9| w7] &AEY &2 HT TAY e, &
7] EAELZ HHF0| Fo| JFslo] $57|Y0] F7HE AL H]
o] B2 o] B o] 7A 2 whqur AR wH
o] RuE F7HI7IAL £53 AHE F71E TrH(Baet
Jung, 2013). §7] £4EL AP10°] 8.03%% 7HF &%k
I BT 29 o] $7HESE dastglon it
7F 7.22%% 7V @Okt v &2 ti 27t 92.78%=
7P 202 ESTE B @] wek Skt 7
E Bt J7iet Hd(Lee 5, 2020)3 7HY 9t B3
7kt M (Kim &, 2020)9 A7olA FAHE] H7tgo]
S7He] et w7 EAES Ad, &2 S d+2
= & ALt AR 235 YEWlHh oldt Ate
Y =2 A Eﬂ = Qlsto] o & S
AAAFOE F2 8 w7 €489 = ye
WRAHIL A=

A4 HHY zolet Hu= ESv BT A7t
ut} 991291 A}o]E YetYQith. Hol iR} 46.80
mmOl & 7MY =0k EFTE BT o] S E &
Ao w Fadste AFS Ui M7 5 AP159}
AP202 ZF 37.04 mm, 36.50 mm=Z F2&<2l #}o|7} ¢l
AUet. Fyle ti2e} vlwsto] H7to] glo] fojdow
astylon, ot Avk= F2det FH(KimIt Chung,
2010)% Z7Iet A& #olo] Aol Fuj7} H4stel

= A2} dX5IGiT AEd HEY Eolek £u9

t

_,

rlo
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Wigol BEES SR b
eF:

A Eo ‘;bzk LTI A AEL 7
o7} QIUAT, thRFL7} 1.66°1901 AP10Z}+ AP157}F Z+
0.68, 0.96°02 ¥4 A&7} 2 Hol 1L AP20°] 2.43
o8 #9494 A7t =2 Hol9H Kim 5(2013)9] A+
NN o 7HE7t i*ﬂﬂ -2 29} v wsto] T3
3 A7h sk, 494 Aol f21 7H5 H7t
Fol T vAA gottt= AFE HEusto] B e
AR ARE VERSITh

4. HEAE Y OHTE 24
E}—um S WG 484 el T v
FAE Fig. 29 2t} A=A vlU9 GETET fE7Y

=

20140IHE A B oi o] 7ol 4
T # s 7%*10111% Age] ATAE ehigl

MRS Bto] 130 27] Ws, 7|3

e uo o 1o
[\]
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e
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-
1o

d
4
N
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e
I
B
X,
[Ral
N
oK
He,
=)

T4 59 7Pt wolu Aol29] 23S ﬂ 471] o=
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3.5, ML pH 2 2 124 758
EEvhel Bog A7k 4184 vEo) A%, pH, 7+
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SEM

Photographs

APO AP10 AP15 AP20

Fig. 2. Scanning electrin microscope micrographs (magnification 30%), and photographs of plant-based muffins added with different
amount of Actinidia arguta powder (AP). In the codes listed for formula; APO, AP10, AP15, and AP20 stand for plant-based muffins
added with 0%, 10%, 15%, and 20% of the Actinidia arguta powder for the flour weight basis.

Table 4. Hunter's color value, pH, and total soluble solid of plant-based muffins added with different amount of Actinidia arguta
powder (AP)

Samples Color value pH Total soluble solids
o o . (°Brix)
L a b

APQ" 68.43+1.022¢ -2.5240.11% 20.91£0.77° 6.64+0.01° 2.57+0.31°

AP10 51.3140.86° -3.43+0.19° 27.64+1.10° 5.60£0.01° 3.930.15°

AP15 49.26+1.31° -3.60+0.24° 29.45+1.13° 5.06£0.01° 3.9740.15°

AP20 47.86+0.78° -3.4240.18° 29.13£1.38% 4.8240.01 3.90£0.30°

F-value 446.55™ 34.14 64.03™ 23,366.80" 24.40°

DAPO, AP10, AP15, and AP20 stand for plant-based muffins added with 0%, 10%, 15%, and 20% of the Actinidia arguta powder for the flour weight
basis.

2Color values are meantSD (n=5); The others are meanSD (n=3).

IDifferent superscript letters indicate significant difference (p{0.05) between values in the same column.

"Significant at p¢0.001.

HES Uehle IEe E50E BT o] weh 990 vkl 37184E 1, RS AASHAR bR 3719
OF GASYI o EFTE) B Hrlgel e ABY  Girke A7ERe fARIEoR, AYR(Choi, 2015)
v 8717} dol AL oujdhtt AAES Uehis 9 ujo] 712(Seo 5, 2012)% o] &3 vl Apo|AL
e BE AmTolN 29 e ehiglon, Bt W7k AR ol HHALE LRE FANAL, A G
Buo] F/HEoR glo] At WATES BAS U 29 o 4g ehpgit

olom 7o 949l Aol2 UERRIEp.00D). A=A wHel pHE} 7heH RS EFTh Ru
FAES ekt b hEF7F 20912 g Wokn @bl wet £9449 olS rehfgict. pHE Hol
etk 2u A7) gt go] Z71al9T ol ot 6.642 AV A Uehon BaTh 2u gl 271
B9 BUg H7kE HE(Chot, 20109 AT BAR  YSE WS pHE HAT A HolE Lehyelct
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(p€0.001). EF e 22 pHe 3.43°% 39| pHOf
TS & AoF AR, KimI Kim(2019)2] Aol
A slHl AL ZF o] SU1el wek Hae) pH
obdl Aot FARSHAL 7HE 1PEe EFTE 2
dHFo] MR foHer Il A7tl=
A Zo7k Ak, EFTAolE w2 =t
7140l ghgE ol Qlo, EFTE o] &4 Hu
pHe} 7H84 1P| Jge & 7oz wkdh

3.6. =&z

ESUE 222 A7t A4 oY 234 Ade
Table 59 et ATt Texture profile analysise 717
Aol ypo g Axo] 2A7HS =45t Aol (Fridman
5, 1962), A=/ Mo 24 E4Z AR A3 A
SHATE. HEe| 2270 Y2 F= 2o zE HH9 7
& Aot 2dF 9 T2t 2™ (Bae?t Jung, 2013),
Adtd o2 EZc 2o Hrlgko] Z271eLE 2
Z4%0] 2otAlE B2 e

Aut B3 Rue Avkgel uet glo] Z7kske
A BYT, AP G218 Aol AT 2T
o ulTate] §IAQ HolS Uet it ol at Avke
slH|AAA Bare A7kst M3 (Kim3 Kim, 2019)°1A4]
AR Wil €0 B} S A7Ake YA
® A0 424 o Aust 7k olg ks, EST 2
9ol WHRE qAIFOE B2 Tl gaslo] 5w
P42k FolE D Rusk 2aE AnE e wust
Z7bE|9l7] YEo® whehEh

E
2

s g3 et o] F7hston]
279 4720 942 Aol ekl ol
w2 (Park, 2016)°14] £ G7hego]
F14E w0l 37 }owu}t ATABY SAR B
0 71E 34 Pust
ge4o] ol v
o1 & 5 JkKim 5, 2020).
22 Bt o) 9o olelge) PES &

gt ﬁoww 5. 1989). A4 < 277t 64.87%
o|Q H7ITEL 73.71-76.07%% EZvH B 3k

I

o] Z7}E Fro] F7tstAth.

A8 A, &84 9 8849 37k 712

H S EE o]AFAQl EAOR 55| Hrol A 74]7}
AtHKim &, 2020). EZTE 22 ggol S71et] wet
A= ol F7ht A v R FJIAA ghel S7hehe
A% YERYITE di27-9 Blwste] Frts fo&o
2 ol I7FIALL F7tele £94 AJolzk it
ojgfet A= EFTH ¢ o] wE AEA muHo
227k Wstol] Y X Ao werHh E3L 4|
A= AR 2AZS 8 £ 947 A5 AZ6H=
S AEoll digt Ao wrt A4 E7] wiol 2332 AE
£4o0| 9lo] £23tHKim 5, 2020).

3.7. DPPH radical A5
ESo B4 AUket AE4 o#9 DPPH radical
A27%59 Ait= Fig. 33 2t} DPPH radical 2452

B3t B gego] /K4S fodoz S8

Table 5. Texture profile analysis of plant-based muffins added with different amount of Actinidia arguta powder (AP)

Samples Hardness (gf/cm?) Springiness (%) Cohesiveness (%) Chewiness (gf)
APQ" 244.93+1.827" 85.10+1.97 64.87+9.73 703.54+131.00°
AP10 293.33£9.54% 87.62+0.24 73.71£0.09 857.00£26.77°
AP15 307.27+14.13° 87.70+1.71 75.90+2.86 926.47+46.18"
AP20 306.63+31.93° 88.03+0.06 76.07+2.65 941.29+38.15
F-value 7.92" 321" 3.05" 6.61"

DAPO, AP10, AP15, and AP20 stand for plant-based muffins added with 0%, 10%, 15%, and 20% of the Actinidia arguta powder for the flour

weight basis.
Nalues are mean£SD (n=3).

9Different superscript letters indicate significant difference (p¢0.05) between values in the same column.

"Significant at p¢0.01, "Significant at p¢0.05, “Not significant.
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Fig. 3. DPPH radical scavenging of plant-based muffins added
with different amount of Actinidia arguta powder (AP). In the
codes listed for formula; APO, AP10, AP15, and AP20 stand
for plant-based muffins added with 0, 10, 15, and 20% of the
Actinidia arguta powder for the flour weight basis; Values are
meantSD (n=3); Different superscript letters on the bar
indicate significant difference (p{0.05) between samples.

(p€0.05), HHET7F 6.78%C1R L H7H-= 38.22-57.94%
& 27} Hlwsto] oF SH o]4; =S8kt DPPH radical
AL EYELo|E, Hsil 59 S4o] et Hatst
2-89] A ;o|n, o] F4E HAARZ5o] =rHlee
5, 1992). 7icke € 4 2] ggo] Skl wet
DPPH radical £A-50°] o3 og J371st A2 &

O

15AtHJung 5, 2015; Park, 2016). webA] H4tsl 24
< 7H BT £9= ol8ste] A& A AlEE N

Fo= 7154 5784 ans yehd Zoz wadr

ok

38 =55}

ESv £ A71s A8 MY #5587 At
Table 63} 2t} Q3 7|3 = A&7t
e A] ko). ESThel 29 ko] 37135 4
Wy o] ME7} o FYA I
FoH(Table 4), 7159 #4¥= EF2s}
(Fig. 2) &°]9t F37} WobFtH(Table 3). o|#{gt At
ueh, A5 M oy FAL 9t 7Sk & 9T
< FA Faiyvty b 3 E3k §9F<l 2ol gl
YA, ESTH o] A7FECE =ofx|trt AP209
A PolxlE A¥S HATh O 7|SEE AP209] Fol
3.730.2 WOty AP103} AP15+ Z+ 4.40, 4330 &2
HOAATE Rl ARl Afol= UehtA] sttt Al EF
o £ Jrhgol S71EEE Sk S Eok
I AP1589F AP202 A<l Afol7h AT ket
AP10%}+ ¥l ste] §9]&Ql Aol & Yepfiglct. A4 |
Hol 7144 &4 Avzg BT Y dFo] 715l
upet 2270l Fopg o, At 7|5k ARl 79
A Zpol7} Yo B = FaH7ioA HdSo] A AolE
AAEHA] EotHth HAZH 7|Sx ES 5o Afol&=
UAAIE, AP10T+ AP157F ZF 4.53, 4.400% =9},
AP20°] 3.87% R AFZ UeiSlth ANtEo s 7|

|

Table 6. Sensory scores of plant-based muffins added with different amount of Actinidia arguta powder (AP)

Samples Appearance Smell Taste Sour strength Texture Overall acceptability
APQ" 5.27+1.33” 3.80+1.26 4.07+1.39 1.73:0.88% 4.53+1.51 4.20+1.16

AP10 5.27+1.22 4.47£1.16 4.40£1.30 3.47£1.77° 4.47£1.30 4.53£1.41

AP15 6.00£1.07 4.73£1.16 4.33£1.11 4.67+1.54° 4.67£1.40 4.40£1.24

AP20 5.53+1.30 4.33£1.40 3.73£1.63 4.60£1.59° 4.40£1.40 3.87+1.85

F-value 117" 1.24' 0.77" 1277 0.10" 0.53"

UAPO, AP10, AP15, and AP20 stand for plant-based muffins added with 0%, 10%, 15%, and 20% of the Actinidia arguta powder for the flour weight

basis.
Nalues are meantSD (n=15).

9Different superscript letters indicate significant difference (p¢0.05) between values in the same column.

"Significant at p¢<0.001, “Not significant.
Rating scale: 1 (bad or weak) < 7 (good or strong).
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