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Quality Characteristics of Raw Noodles added with Ginger Juice
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Abstract

This study determined the optimal amount of ginger juice added in the manufacture of raw noodles with various
physiological activities, and investigated the quality characteristics and antioxidant activity of raw noodles. The quality
characteristics of raw noodles added by replacing ginger juice with 0%, 25%, 50%, 75%, and 100% in raw noodle
dough are the cooking characteristics, color, pH, texture, total polyphenol content, DPPH radical scavenging activities,
and sensuality test. After cooking 50g of raw noodles, the weight, water absorption rate, volume after cooking, and
turbidity decreased significantly as ginger juice added. Color L value in raw noodles and cooked noodles decreased
significantly as the amount of ginger juice added increased. The redness decreased significantly in raw and cooked
surfaces as ginger juice added increased, while the yellowness increased significantly in raw faces, but the cooking
surface was significantly higher in 75% added groups than in other groups. In pH measurements, raw noodles were
significantly increased as the amount of ginger juice added increased. As a result of measuring texture, hardness increased
significantly with the addition of ginger juice, both raw and cooked surfaces. Hardness, adhesiveness, cohesiveness
and springiness showed no significant difference while gumminess and chewiness showed a significant difference. The
total polyphenol content and DPPH radical scavenging activities increased significantly as ginger juice added increased.
Finally, sensory evaluation of cooked noodles added with ginger juice revealed that taste was color, flavor, appearance,
texture and overall acceptance scores for the 50% addition group ranked significantly higher than those of the other
groups. Taking the quality assessment and the sensory evaluation together, it is considered that general tastes of ginger
noodles can be improved when ginger juice addition is 50% of amount used.

Keywords: Raw noodles, Quality characteristics, Ginger juice

A& Wl A3k #alo] kst 7Ie A A ol 8% Al

of gk 877k A&elA Folvtar Ant(ah=3] <,

Az Adjole] A4 dRie] Wl 0 MFete] 24 2016 BRA 9l 2012). wF= bR aEeh E2
2 DEA AT Y3t 2HRES V|EEs}t melgon EH R WSS HUlE % Foll dAY AvE A

B = a8k 2020LINCHARE 5 7]4 7044 (No.2020CG023010103)9} Ak sta odd g d7u] A 2 Faksha g
2ol gsle] Alold 74 $<1(1040117-202009-HR-018-02)& W& F Sha}Le-
* Corresponding author: Yu, Hyeonhee
Tel: +82-63-469-4636, Fax: +82-63-469-7426
E-mail:youhh@kunsan.ac.kr
© 2021, Korean Association of Human Ecology. All rights reserved.


https://crossmark.crossref.org/dialog/?doi=10.5934/kjhe.2021.30.4.659&domain=http://kjhe.or.kr/&uri_scheme=http:&cm_version=v1.5

2 st glntsts|X| H[303 45 2021

WA HHE AEOR

=i
=2 X
2} opeFgt AlFol ApEEa ek Gel, 2002). HRFe

thEFEE <], 2009). ol#fgt AL Ax2E 3HA| o}
T TRTE =3, Wo] R AsErdol o
Z71gk 23ko] 5otk AlFgstd A 1990y =
3t Hol7] Alaste] thekst AlE o]-8ate] ity
Ao, AU SR (EFE €, 2008), Woloky
7EH(EHEN],  &ol, 2011), SHZEHEAFT 9,
2019), A5 &9 FLEEH <, 2009), sz e)7lE(F
As], 4rE<s, 2001), FFasF 2AFAEI=T 9], 2011)
T ok 715 AAE ke AW Az Bk AT
7} o] FofA|aL gt

7 Zingiber officinale Roscoe)] YAHA= drj o}
Aot A7) &3l thaA 2hEe] ElE 553 3
71e} vigute g2 1, whs, 13 53 3 AAReE d
2] o]&Hil lom 7|sAHo] £ FsotHHAS
9], 1991). &gk A7 kel J5 wEgh 1= o] As)
BEA, 4, BE, AL 85 59 ASARE oy
I QItHEE 9], 2001). Zare et al.(2019)2 7S
He A 28 gy SRAN FF, XFHske} Hd
F27F grobxl whd ksl 2491 SOD, GPx 3=
= aakdrh. m=gk A7e] s AR 2 &
72 QI8 Kulkarni®} Deshpande(2016)2 A3} q,
Jafarzadeh®} Nemati(2018)& thdid 73}=ol, Sami
et al.(2019)2 7l=F F= AFA=A 7o 237t Q)
&S5 HUETy. I 9] Wang et al.(2019) H]wlo,
Suk et al.(2017)2 A% B 9 FAFFL o2 |7t
g T e] A5l Bl "kl &ttt o] v
ke A7 AR R dExl &< shogaol, gin-
gerol, zingerone, monoterpenesF, sesquiterpene &
o] Wik ABo] 7]el5H= Z(Connell, 1970)2.2 L&A
gJom, A7} o= zingiberene¥} y-cardinen 52| 3k
712387 zingiberol, zingiberene 52| AFAJEo| g
frejo] SltHelsl™ <, 2014). 53] 6-gingerol
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6-shogaol-> &4t, &, A Fy=HE Asl, dlst
Z-go] AQuHAHAN, o] 2019). B3} curcuninoids=
Ao FH ksl AEolt(Jitoe et al., 1992).
ALE 0] 83 71 AE AT EE ALEES ol8s A
AEF-F, 2012), AEH(elsH, 2014), A==y
(g=dot &, 2013), AMHAHAR, 2016), Aa|(An]<s,
2014), °FHE=AL s, 1992)7F vk w=gk 737t
FE A 9TEE ESE(E2A 9, 2014), R
(5 £, 2019), MAC=ES <, 2011), KA
AN, Het, 2014), ARz, 1993), FE(EHTF,
2010; g2, 7aqh 2011), $5(3137, 2014), AH
(HAF13] 2], 2009), A7, 2009), Fg=F(o]d
n], ], 2011), sREEA0lA(FRA 9, 2012), 57
(1A <] 2015), FAES, 2018) 5 AFFT A3
7S o] &gt AFEo] &is] PEHFolE WEFE
< 37K A Bt A7 wnlgk Aol
wEba] B ATE geks Ageds TRkl AES
A7vek s Axste] AdES A7ie AR 4 &

g3t G B 5 2AH,

I. A=z % ¥H

1.4

ok

ME Al

AdE 37 Ao Am] WRHCALAF), 4

% R, AFelE AR, dehde ARk

BOIH, AR 209, AREE, e A v}
B0l TeJste] ALgII), e iR B 4%

ol 33] AlHate] olEdE AAT F HES A7t
Smm FAZ 27 Aol A 7|(BL311E, Donestic
Electrical Appliance Co., Ltd., zhejiang Shaoxing Supor,
China)= #58te] 35 mesh ACIAANE(F), thAA]
Aol SHAA U AdES ARgsES Ao &
Eejvlls 3, DPPH radical 2715 S7gol AR8gh Folin-
ciocalteu reagent, DPPH, gallic acid Sigma Chemical
Co.(St. Louis, MO, USA)9] A¥S o]gatda 1 9] 1

F Aok A,

2, HHOl M=

B35S A7leke] Az Aol ot Aw wig
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MLES Hols Mol EX £4 3
= <# >3 2ok Az 4L 971E 300g0) Ao ] 54 W] Ry, F, FEFTE
0, 25, 50, 75 2 100%= Z}7} A7Fske] 35 meshzﬂ(zﬁ 9 5o Bug S5t AdES Hrkst gAY

ARNE(F), HAA] A7) HEl T 2% 2385 3 FHe 50g9] WS 100T Y #= & 500 mLoj Yol

o] W=7 I(HEZYA, the, Me)E olddl sAtd s
IRl 12, The 26kl 9%o 2 F 1053F wEstg]
o W whEe AwuEe, FAsL 2w, )
of ¥ YAI(ZEO-SR152, A FH =, tizd)olA
1AIZF Bt &49A1 AL <439 uk=e A7) (BE-8500,
WANGFASL, JHDE o83 FAZ WA 4.0 mm
= o]% 2.8 mm, 1.8 mmog 2}
FAE FAeAZS HF 57 1.8 mm, Zo]

ST

3. ME wy
1) AZE e Qe

A7FEa Ay o]
1996)°l wa} Akt 22 %
wae semimicro-KjeldahlH, ZX]“J% Soxhlet's &=

W, zsle A4 sy olgstel Sl A%

%9 9drE gdE=47)(PAL-1, ATAGO, Tokyo,
Japan), pH+ pH meter(A221, Orion Co., Beverly,
MA, USA)Z =435}t
2) Aol pH
*@‘1194 pH= AR 5 g& 45 mLe| SR-F ¥aL 412
A

< 3,000 rpme]l 10323 FAHE2|(MF-80, $H#3hik],
Lﬁ/\l, 3)3 & A= pH meter(A221, Orion Co.,
Beverly, MA, USA)S Al83te] 24519t

WOl H|ZE H|E

387 z2|3)

3k TS Ao A-Ye] 32 2Ed 10x

FOF AE F 302 B BE wm 5B PG Fol
Zgetgnt. zede] Bule FUS ZAG Fol S
ZR5 300 mLE P& v2ARte] 2Re Yol F
ISt gl oz S S St R 8

Aol eJsto] Arksh .

(EeHe) Fegel F3)
Aol Z2F) x100

TFEETE%) =

zevle] B2 gl zews A4 T Ge B2
Apeo] W7kE Tl R (Spectra MR, Dynex

Chantilly, Virginia, USA)E A&
._.14—1:;1 zsxq ]_9\:1}\1—4_

o=

Technologies Inc.,
3te] 675 nmollA

4) Az

"ﬂ‘ﬂ 2z A= 10 mmE 22 A zed
S Petri dishol] B2 ¥ AM=221A|(CM-2600d Chroma
Meter, Konica Minolta Holdings Inc., Tokyo, Japan)E ]
2-3}o L(lightness), a(redness) 2 b(yellowness)#k-g =74
3Hick. olwf A}8-3k ¥ MAw(Standard Plate)] Lk, a

Y, bk ZHzt 97.10, -0.05, 0.162 veRIT)

5) 22zt

A g zelde] A
2020 mmz #2 &
Engineering Laboratories Inc.,
chusetts, USA)E A}-&3} ¢

=4 W 1071EE 20%
Texture analyzer(CT3, Brookfield
Middleborough, Massa-

A% (hardness), &4

A
T
0% 25% 50% 75% 100%
2715(g) 300 300 300 300 300
(@ 6 6 6 6 6
E(mL) 120 90 60 30 0
Y7}%(mL) 0 30 60 90 120
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(adheniveness), Br#X(springness), 3-34(cohesi-
veness), 7AA)(gumminess) 2 431X (chewiness) S 33]
dhEsiel 248 og PERes epiglen, 24
e <% 2>9} Zth

Bds A7t *ﬁuﬂal % Z)vE 9=F ¢ DPPH
7 27ls S 8 £1(2016)°] AEAMHS Fars]
=33}t *ﬁ“ﬂ 10 goll 40 mL¢] 70% ethanol& 7}k
of 287} ulaf3t th2 shaking incubatorol|A] 16417t &
QF FE3k] 790 xgellA 1531 dAldelst & a2
THE 9] AlERE ARESRth & EEjuls R
AlgH 1 mLE #3}e] 0.2 N Folin-ciocalteau’s phenol
reagent 1 mLE Y3 Ao 387 vkeA7 v
7.5% Na,CO; 1 mLE 7}3}e] 1AIRE 59t o] 3o
W25 AL B335 7 (Spectra MR, Dynex Techno-
logies Inc., Chantilly, Virginia, USA)Z o]-&3}4] 517
nmelx FFEE At T Eejue I 3+

E2e gallic acidE o]&3te] =34

&k DPPH o)zt 275 23S 0.4 mL 47] A
Ho]l 0.4 mM DPPH ojgh2 & 3mLE 7|3 A&
HEE S0 of T2 o] 1087 U3 e &
1S ARE8te] 765 nmollX FE%E St vt
22 A o3 Axtstdt.

S

3=

X

DPPH 2zt 275 (%) = {1-(/\13%7}—?94 Ehe
[ Z2Tte] $85)) x 100

e R 200 oishy 249 dido s AdEA
THE AEE § s Gt °‘o}7ﬂ akolet. M=o
7he 38Rt 22 A ol B2 T A
ol A £718 AN Ae AP%“} QaL, Aol WE=
37ke] AR EAIRE Lfrﬁ% 01%“}%%5}.

FAloll Al =

318 Aol zewE 5g¥ ol AlF ‘6}°iﬂ g 7lel Al
S PRl & vy B2 A Hol o] MRS 3
7¥etES Shglnt. A FE A, vt ), ol AR
gl ANkEQl Vs o Frhs 74, e Hrks |
Mo sk

=y L
HE ANg&

4. A2

ARZ A7 Qo] TAEXNT spslE A=
SPSS program(IBM SPSS Statistics 20.0, IBM SPSS
Co., Armonk, New York, USA)& Al&35}e] High 2
BEFAUAE 3, ERF 2 S AU E 7Y &
o] AZL AY Hjx| BAF B2 (one-way ANOVA)S AL

319Jal, AFF7%2 Duncan's testS o]-&3] FoAdS
Chlpies

o Oiﬂo

Zo] duiE Axl= <T >3 2k AAEFe
Zeha A 1.08%, A 0.42%, Z231E 0.36%,
% 4.13 °Brix, pH 6.26°.2 UEeRJc) &

3

rlo

Measurement

Condition

Test mode and option

TPA(Texture Profile Analysis)

Pre-test speed 1.0 mm/s
Test speed 1.0 mm/s

Post-test speed 1.0 mm/s
Tigger load 5¢g
Target value 3.0 mm

Probe

TA39(Cylinder, 2mm D, 20mm L)
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F2012)°]  A7ellA
0.28%, ZAW 0.13%, 2387 0.28%, 55 96.46%, &
% 0.23 °Brix, pH 4.982 B 7o) AAFo] FEe
oF7h ke whd ey zA), 232 eF 2 pHE oF
FERoH G A Eof Abole Btk AN, o]
F24(2019)9] ATellXE AFFS pHZE 6.022 2 <
T Akt AR UeRlth AE AR (EHEY
75hel, 2016)A4 Ao} A g T 0.97%, A
2 0.15%, 32 0.86%, T 88.2%= & Ao A=
o i, AP, i S kAR 23R ot
Ao 2 Yehdth o= ARgE ] AR, Al

W 8 53] Sl whe zjolz wetec,

AFe dubgrel  zvh

f

rlo
o

rlo

)

i

50% o)’H(p<0.01), ZAHL 75% o]’ H(p<0.05) 7|3t
Al TRt feldow Fee zole
2T 1.78%, A7kt 1.65~1.44% 2 UZTHE 3
7kl FelHo = asithp<0.001). FRIFS o)
ZT 32.90%, H7e 32.87~33.96%% 75% )3 A

7he Awo] tiarErh feldoR BTHp<0.001).
ol WiERT ARFe] 8, 2o, Ao Eu

zajte vhobd e dokz melth wrbnc 43
o] e &A% B (Rlobd 9, 20158 We Awe]
o Wrho] 71l Wl Pasl AT, 29
22l (el g 9, 2008) F7HsHITka shel 2
2 Sugel he) Awe] suguel deiAd.

\
T
o
of

Ak AAF A A =
O

[e]
10.56~10.69%°]1L, ZAg-2

L, 7

0.01%, F7}1e 0.017~0.027%Porz Zmzde A 2

jl]—) ]"H}—‘—-%

5.630]%11L

3. MZE HII el pH

A7FZS Ay)sl Aol pH’E <E 5>3} 2t} 252
. pHE Z4% s}, Wrhge] pHE 5830910m, <H
Uz 3> Uehd A% pHE 6.260]20c}. Awe] pH =

. B2 kel pHe

(E 3) MZF9 UM Z
Ze A ZA Z3)% T 9=
an "3 3] T & pH
(%) (%) (%) (%) (°Brix)
A= 1.0840.037 0.42+0.18 0.36+0.09 95.67+0.47 4.13+0.06 6.26+0.006
Y Mean + SD(n=3)
(E 4) MUFES Hoke Yuo| Yukys
AFE A
SRR F-value
0% 25% 50% 75% 100%
}_]ﬂ—t}ﬂ?& b b d d sk
% 10.50+0.03" 10.56+0.05" 10.62+0.02™ 10.64+0.04° 10.69+0.03 13.12
0
EXIHC} a ab ab be C *
%) 0.010+0.001 0.017+0.006 0.017+0.006 0.020+0.001 0.027+0.006 5.50
()
‘Jz—ﬂ% d C b b a * kK
%) 1.78+0.04 1.65+0.17 1.57+0.04 1.53+0.02 1.44+0.02 73.35
0
ZP.E,.. sk
%) 32.90+0.12° 32.87+0.16" 33.16+0.16" 33.76£0.16" 33.96:0.37° 16.796
0

) Mean+SD(n=3)

2) ad

3) *p<005J *k
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Means within column with different superscripts are significantly different by Duncan’s test(p<0.05).

p<0.01, ™" p<0.001



6 sizMsinsis|x| K30 45 2021

5.71~5.85% A% 7kl $71845 pHY} frol4
o8 I7RIIHp<0.001). A5 H7tEkel Srtd=
2pgro] & pH7E frojH o S718HIAL(HAN, ofF
4, 2019), A7HE A7hgo] S7HERE 7] k(o]
xHH 9], 2015)¥ FA(REF, 2010; 25, e,
2011)9] pH7} frefjHog J7lete] B el fAldt
dig Brh. a2y WrEEY pHYL B2 % £
LT <), 2019), 9k FEH(HLA ¢, 2016), =]
gl gl F8g ek AR <l 2015)¢] pH=
tiewrn Fhaskeltt. w3 AdE 37 Hua@eT
2012)014 2T 10%, 20% H7krolx ol z}o]
7F AR 30% H7RrellAE Foldom aste] £
A7ohs the A3E Btk 2o 7Aoot £
FEES I AUCEAA 9, 20100 AP
oH ztel7} glo] ol FEEY FEvt A% o
el pHell &g IAA] o2 Adetar sk¢lct. o]l
FA|ze] pHeL M7kl o15S 7k AHe| pHell 2
o7k Sl AoR welth dZE|dex i sslet
Pie SN b rlebd o] Ak (E=AH
1999; A=t 2], 2003)3L 3o pH7L =2 AAE 77}
= Ao kel ol =gl Hol xg ARke] Fof
= ow Bl

4 Mojo| xp|EAM

- O = 1o

A= =
Afe <% 6>91r 2ot oz & %%h )z 76.13g,
A7kt 73.83~70.57g, 28] & FIE tE2T2 68.27
A7 65.10~60.17 mL, $FEF5EL =T
52.27%, A7V 47.67~41.13% 202 A5 A7tk
VTS 2 & AW T, 79 9 R 5580

WE foldoR gashs duhE Uehlrkp<0.001).

mL,

TORF(EAE 9], 2004), vHAXFEAT, Ay,
2018), Tz e7}E(3A 8], 8, 2001)2] HrlEke] &
Vs zedelN $9 2o Y sREge] B
gom, FFMFFHFAT <), 2011)S ke zelwe]
% 2 Pk th2T Golrh girkar she] 2 ¢l
ol e A%e epdeh el ol Fgel(o]do)
2], 2003)3 FF(YAE 2, 2016)2] H7kgo] SIS
2 zejve] F3% w9 9 £ FEae pastel B
@S} e s e L SlC015)= 34

=2y} Buks Hy)3k zejHe] Hulol i =80

’;:IL"%% Ru=2
siglor, 2Rt 7} A0l U el 2

>

a3k Ao Uekdth FEEFES SR Ay
oz WrF x%‘ﬂ,] ZFREHo] 71 & Q0lo]Aq A
Az A A7MEE B 257 2 gglo oJ3ke wi=
o Lﬂcﬂﬂ{ﬂh}fﬂ 9, 2006). 58 Frge =
o 2l Y Fol, FRFFE| Ao 4

_/F

% =

Ae A @
=

w}

L

o) welgo] astn Fpel
2A QleEl, 2 Aol et vmske] 4%
Aol F7Kepol et SR-Ego] Fasste] ol
£ Jge 42 Zow nelk

Bt o] 0.218, H7lFe 0.178~

el HiEs dET
0.1122 tzTto] 71 =9k, ARE HArlekoe] Z7)38h
o wel golFHoT 7HAaATHp<0.001). Azt
(o]l £, 2003), FH(EA& <, 2016), 3 F=&
(81 91, 2015), FnFA(HA, £304, 2008)S 3
718t zeld S5o] gerl 7Aastirkal ko] B el
AT AR, 0]5AH (2015 RRE F2ET)
s A7k z2Eld B gt fredos ket
o, FEEHT Y ko] Boldas 2 =
gl d43] S7ksdE ol 9 d nlwste]
SIAA zel 5 7H7d LT
2 Hustelty 22 &9 ¢

F

(E 5) MZES HIIst Mm99l pH
W5 A7
Tu F-value
0% 25% 50% 75% 100%
pH 5.63+0.01° 5.71+0.01° 5.78+0.01° 5.82+0.02° 5.85+0.12° 193.76"

Y Mean+SD(n=3)

2) a-e

3) ke

p<0.001

Means within column with different superscripts are significantly different by Duncan’s test(p<0.05).
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To] F7h= ZeHe]
=2 ZEHoe] HA
1998).

Fo] AHER n|Fo|Hol &
I 247k wkse] Agg o]
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2R £ AL e 4

FolAm, FolAe AL ofnlgh

[¢)

—

Ao AFF 47
eI 474 A
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o
4z
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ot
n\l
b
ol
£

T X
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o
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AEs

o} e

ey
N
X

ol

k1
IR

=

N

N

rlo

fu)
N
-l

o
=)
)
BN
i)
)

o] M= < 7>
2T 75.17, A7k 74.78 ~
73.050]%10H, 2T 1.28, H7KE 0.98~
0.03, A== T 14.46, H7HE 15.43~16.592
AdFE 7FEol SRt wel el A folH
08 ZaEal(p<0.001), FA == FolHow St
AHp<0.001). AFHS ¥ HAER2F, 2012)3 2
(AN, 2016)] 79 HWE7} HAsEloH, A7
S B2 WS 9, 2011), ABHAR, o4
2016)3 F7](o]AA €], 2015), 2=}, 2015), 3
(o], Fun), 2011)0llX %= WHrerf Fhaste] &
ATt frAkekslet. Aol Theelv A 5 2Rl 7t

A 3ol 37] Fol =BHAS AS 4 W83l 4

g
m

1
rr

(

6) MU=

mjo
o2

It Meimt malo| ma|SA

FH

A g, Jekrle] Wil ZeE=dl (=S ¢, 2011),
ol freld T FFH opn)iit Fof asparagineo]

#ofah= Milliard ¥H$-3} ascorbic acid®] 2tshik-s-
of o3te] dojuh= HjmAA] vkl ot (244 ¢,
1997) 02 HuElet. ol we} Aid<s Hrhre] ¥e
e AE 7HE T 2kl of% Zlo g Wtk
A4 21(2016)= 22 =5 F4 7t Fa
= B71E JelllE Hert 255 At
HastgEd, 3 FeAl7)E BAlg J7) A

2 Ask aglo] A5 A7t Al
a

Hir b d
5 &
ofy
ofr

oot e S
il
N

d
B

o
ol

o °

[eR=R=

e, b

rﬂ
e
o
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4

2
=
H
il
o,
k=)
ol
ﬂ“
N
rlo

a

=
[\®)
S
—
S
~

<

o

=

bool o
e
QL
2
lo d
+
1>
o0&
o™
Y

oy 2

o
o
o\}‘r
Tn
e
N
S
&
2

2016)2 §roldo] 1)

7Vt whe}l A (AN, 2016)S o)) glglen
711, 2015)= S7FekglekaL ato] & A7s} vhe

e Bk

FAER bt AT H7Hge] S7Igl w2
(AR, 2016), HRAF2F, 2012) B5F F7kskalom,
w3k A 7 ARel SRkl wE A(RA,
2016), PA(EF, AFT, 2011), AH(HAA, 2015),
FIN(IAHA 9], 2015) 25 F7kste] & A7l 2 7
& Bk FI1(IHA 2, 2015)9] AFlA bat
7b 8812 e A A&l curcumin®] FFolek
Hushglet. o]Ad A47rel Aa At ol5e] 7t

Rt ol

ot

oo —_ —_ |o
A5 A%
an °H %) F-value
0% 25% 50% 75% 100%
Zg] T Zag) | 76.13£0.06° | 73.83£0.06" | 73.43+0.06° | 70.77+0.12° | 70.57+0.06" 3036.75
Z8] & Bu(mL)| 68.27+0.25° | 65.10£0.10" | 64.17+0.29° | 62.10+£0.10° | 60.17+0.29" 566.08"
FREF(%) | 5227+0.12° | 47.67£0.12° | 46.87+0.12° | 41.53+0.23" | 41.13+0.12° 3036.75
Lo s
%70/!? 0.218+0.001° | 0.178+0.013° | 0.172+0.008" | 0.120+0.018* | 0.112+0.016 33.58""

b Mean+SD(n=3)
2)

T p<0.001

*® Means within column with different superscripts are significantly different by Duncan’s test(p<0.05).
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Folghar sto] & el Akl A

B JlRHas 9, 2020),

ju s
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o) H7h e AR
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ik &=
w212 o) (o] ol
2003) )\]-ﬁ-];ﬂ)\-] H\:ﬂ-J,]_ oﬂ(71aga]- g 2007) o]:_q_
B e o), 20160 We guie] Aol uio
I8l zele] WEm ohel HMEst P B 7
shel & o7 Avjsh ge FFPS 1
HjE- ool B H7k FH(AAE 9, 2003), &
B 2122 2008)=
2N, AL, ﬁ‘rﬂhj} oA the
}E e o $9 ze] FAo] zelWe] Fid
Rajge] A wste] M ok G Fol thehd Az

&

9])

Ut e Al

AR
A7

40.17 ~48.830]%].o.1, za =
47.33~58.500% AT} éa H nIE %9414_& =7}

19ITH(p<0.001). F-2Ade AHe] AL vz 0.02, F
7}? 0.01 ~0.00030]9.01, Zg|He =T 0.02, I
7K 0.02~0.052 A fold Aol7t gl vk =
g AE HAhge] S71SE foHes S8t
Hth(p<0.001). SFAL W] AS =T 0.62, F7}
T 0.66~0.740% AdF bkl wet foHow &
7}8F$ 0 H(p<0.05), ZeHe =T 0.82, 7 0.83
~097% *@ﬂi A7Vl wet %9434% 7Ykt
(»<0.001). &g Q] A9 thzt 0.69, 7l
0.67~ 075MJ4 ZEHe rﬂz;l 0.87, 7} 0.89
~0912 A5 H7hdel et fol4 zpol7t vehtA|
orokth. AAe A A9 e 24.30, H7kE 23.57
~34430% AAE A7V wEh foHow S

A
T F-value
0% 25% 50% 75% 100%
A | 75.17£0.001° | 74.78+0.001% | 74.53%0.001° | 74.30£0.001° | 73.05+0.001* | 785950.77"
L
zad | 74.4120.001° | 72.17+0.001° 71.3440.01° 71.18+0.001° 68.76£0.01"° | 868902.52"""
t-value 1314.63™ 1287.90™" 708.77"" 9359.000"" 1267.43™ .
A 1.2840.001° 0.98+0.001¢ 0.69+0.01° 0.40+0.001° 0.03+0.001* 99790.24™"
a
zeH 0.01£0.01° -0.20+0.01¢ -0.37+0.00° -0.51£0.01° -0.61+0.01° 6818.18"""
t-value 382.00" 353.00" 149.61°" 272.00"" 236.28"" -
A 14.46+0.01° 15.43+0.01° 15.91£0.01° 16.53+0.01° 16.59+0.01° 31806.91°
b
zgd | 11.03£0.01° 11.6320.01° 12.084+0.01° 12.36+0.01° 14.37+0.001° | 71611.70"
t-value 388.55" 329.09" 1064.00™" 385.38"" 347.23™ -

D Mean+SD(n=3)

D % Means within column with

p<0.001

3) ke

different superscripts are significantly different by Duncan’s test(p<0.05).
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(p<0.01). H3de A A vz 0.17, 7kt
0.16~0.260|91oH, Z2|He iz 0.31, 7l 0.36
~0.43°02 AAF Hrhgo] SvHErE AW B 284
T foHoz F7FFrkp<0.01).
Ao AT zed BT A5 kel S
5 folHoz s H(p<0.001), =R
A3 9], 2020), FF(FAE 2, 2016), A 2HH
o}ed €, 2015), €=7FHESE, A%, 2009), gL
25N (7E <], 2014)e] AW ATl = =5l
ANEg RIS o A7t soAe Ads B 2
TATe} fFARSE A9E YRS ey vl
(AAE 2, 2008), $HZEHFHIAF <, 2019), Fu5
21944 9], 2009) ket AHe] AxE 7Rk
9J(2019)= FAE H7bol| wpE Axol 7 %
FARe] A7FF} S5, B FAR] $HE
2ol & oA ghko] zpole ulE ws)
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b 5ol 2REH =2 577 3
tol o] Hito] AstEtHAE
], 2010). T AP <& 6>ollX txzrEY AdE
A7k AAF] Akl wers TR eel ¢
ZdhE 73S YeRILh ol ue} AES kS
5 ze|He| e=ido] AstEA] ke AoR Alsddh

AP £1(2007)] AT-ellA] AATF-9] et 3

Sog sl AT B Wil me} Fae] eAol
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|
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ol

ThEeld A g zede] Qo] Fksks o A}
s},

% W} Fee] zejue Aumwel ohiel 25 A
Thego] Z7VRrE ARAe) 7K vk wEge g
shovk, WA, $HAe frold Aolrt glolthAA
& 9] 2016). ol A7k T4 2ol F Folael Wb
2o 7

7o wd 9 A3 foE Aozt QIITHEA
T 9] 2004). SFE W7} AHS Uz 22, g
o =

nelon ggge

=70 1= =6} T Tl =

2 HAFE UERITHAIEA <], 2009). 23 2FH
TS AR ] S e 2y e H
7hFo] /s THaskla, 348 B A 571
shdokar Skl £, 2015). o]= A Azl 7}
He AR 27HE A4, 71 5o dFeE Qs =
Aol M2 b2 235 Hel Aoz FAdEch

7. & Z2|g|l& &2k 2! DPPH radical AHs &8

AAEF A7 Ade F 9= =% DPPH
radical 2A% <3 9>¢f YeERJYTE
Fe SAste] kst BHE S  ATHAY S ¢,
1984). Qo] F Zejslle e 22 13.48 mg
GAE/mL, 7} 14.32~21.32 mg GAE/mLE A
FFE 7ol S7Ksk WA oo R Frbsknt
(p<0.001). A7), WHHQ2013)e AhFe] Ees
ko] 1,523.36 mg GAE/100 go & whs, o Hr}
o Eta Buskgih. Aol FejulEs e ekt
A|&dS 7HAaL =dl, Wang et al.(2019)= 7<)
FQ Zgds AHE<] 6-, 8-, 10-gingerols @ 6-shogaol
o] )| WAES AFFoeN 23S FErhal e
™, Wang et al.(2019)= 6-gingerol¥} Suk et al.(2017)
£ gingerenone A2] H|YF Ao i3, Venkateswaran
et al.,(2021)& 3o th3l], De Lima et al.(2018)=
FaRgol el Barskeict.

75 347} Ao DPPH radical 2715 54 23
HETe 10.80%0]1, AZE WEe 17.14~
41.36% = W5 bl S71etel wet fojxew
Z7}8}9t(p<0.001). DPPH radical 27%-2 ofwl&
g RS sl ofsf SelEo] o] BaEE Hw
SAe= Zlolr teksk FEEERE st E4S
gsh= Hl Ao R AREETHA S, 2017). o] A4

rlr
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7= A712EY,
T 0% 25% = Hso:A,} = 75% 100% Frvalue
AW | 37.35+2.09° | 40.17+0.29° | 42.33+1.15° | 44.00£0.87° | 48.83+0.76° 4752
© ZelW | 44.33£0.76" | 47.33£1.04° | 50.83£0.76° | 54.67+0.58° | 58.50+2.00° 7264
t-value -8.062" -10.75" -17.00” -14.68" 13317 -
ey, A | 0.02£0.001 | 0.01£0.006 | 0.01£0.006 | 0.01+£0.01 | 0.003+0.006 2.81
(mJ) zaw | 0.02£0.01° | 0.02+£0.001" | 0.04+£0.01° | 0.05+0.02* | 0.05+0.01° 24.98""
t-value 0.06 233 -5.20" 2.62 -8.66" -
. A 0.62£0.01* | 0.66£0.03" | 0.70£0.02° | 0.71£0.01° | 0.74+0.01° 6.04°
e Zelw | 0.82£0.02° | 0.83+0.02 | 0.85+0.01" | 0.88+0.01° | 0.97+0.03° 33147
t-value -16.09" -17.00" -12.997 -25.00" -10.22" -
g A 0.69+0.07 0.67+0.03 0.76+0.03 0.73+0.03 0.75+0.04 2.49
(mm) z9d | 0.87+0.02 0.89+0.03 0.90+0.01 0.910.02 0.91+0.03 1.25
t-value -3.734 -8.58" -8.13 -14.42" -4.08 -
o A | 24.3042.91° | 23.57+2.40° | 29.10£3.93° | 30.57£021% | 34.43+2.11° 8.97°
wre ZeW | 35.67£1.76" | 41.47+4.43% | 34.83£2.05" | 43.37+5.33% | 48.67+1.58° 8.49"
t-value -7.89" 471" -1.74 -4.00 -8.99" -
A5 A 0.1740.03° | 0.16+0.02° | 0.2240.35° | 0.22+0.01° | 0.26+0.03" 745"
(mJ) Zeld | 0.31£0.03" | 036+0.04° | 0.31£0.02° | 0.39+0.04™ | 0.43%0.02° 8.93"
t-value -6.06" -5.48" -3.15 7.14" -8.08" -

Y Mean+SD(n=3)

2) ad

D7 p<0.05,

£)(2015)¢] Aolr] AFFII9] F

DPPH radical &2A% =5 74715

™ p<0.001

Means within column with different superscripts

" p<0.01 ,

zells U
A7l vl

= Z7)ste] & ohe} Al 2ok Uekeh. Gabr ot

al.(2019)= A7l 6-gingerol,
pyrogallol 5o] =74 =] Qlo] ol& X
g3k st 28-S yehitkal Baskglrh. Ma et AEES
al.(2021) 6-gingerol,
8-gingerol, 10-gingerol, 6-hydroshogaol, % oleoresin
sbakel 75 2 glerel Aleldide A3E Jelhych am ﬂhhh 425, 50% 7<47}:rL01
5.08, 100% 7] 3.082 50%
ol 21(2015)e] A7 AfolM =
die B 6%7HA ke 2 sl tid 7]E ot =5kt

=

vepdthar akodek. A 9l(2012)F 7] radical
2A%5o] 733k 3akakA¢l 6-shogaolS SHsk = Th ol
k= Aoz Hushgioh

r _I

Aol 71¢]

s o] wHH 3

6-shogaol,

o= Ho} 47

6-shogaol 7l olye}

_Z_
[en=]

citral 2 8

T wieel

- 668 -
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are significantly different by Duncan’s test(p<0.05).

kol 7P =%

W AN
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(E 9) WZES Holet Mplol & Baluls B U DPPH radical 4715 Bt
)

n Foval
™ 0% 25% 50% 75% 100% value
T FelE A 13.48+0.08" 14.32+0.17° 18.3740.14° 18.37+0.14 21.3240.17° 1006.68™

g GAB/al) 480, 300, 3720, 3740, 320, .

DPPH radical \ .

radica 10.80-1.44 17.14+0.01° 24.13+0.01 32374029 | 4136£017 | 225622

2AF (%)

D Mean+SD(n=3)

? Different superscripts (“°) in a row indicate significant difference at p<0.05 by Duncan’s multiple rang test.

D p<0.001

o
WS A7FH%)
T5 F-value
0% 25% 50% 75% 100%
ut 425+0.61° 4,08+0.88" 5.08+1.06° 3.00+1.02° 3.08+0.78" 23.26™
3F 4.67+1.13° 5.00+1.02° 6.25+1.19° 4.58+1.06° 3.3340.96" 22.58"
% 5.58+0.78° 5.67+1.05° 6.83+1.49" 4.50+1.69° 3.67+1.13 21.76™
Z2)7¢ 5.83+1.71° 4.92+1.06° 6.17+1.66° 4.33+1.40° 3.4240.88" 15.68™
ol 4.58+1.21" 5.08+1.28° 6.67+1.13° 4254126 3.17+0.92° 28.90™
AR 735 | 442+121° 4.50£1.21° 6.08+1.35° 4.33£1.05° 3.1740.92° 19.317

Y Mean+SD(n=3)

2) a-c

D p<0.001

8% 7= 2318 gkl Uit 71355 TaAA 2 AT
Ao} vlszgt AeS Vet 3Rt 4.67, 50%
A7V 6.25, 100% A7FE 33302 50% A7bo] 7}
2 = et en ol AE 7kl Holdas A
7o) 7k g 334 etk S-S H7ke wA
(8H2, 2012) <7+ A} FARHH ©]511(2014)<]
ATME AEEFS 7 Al &) 71 ol
71gk 8% FH7ktollA] 713 %rt AL 1 SR 4%
A7kte] 71 =& 715 E Yeho] E ArAde} &
ARt Ao Ul 5.58, 50% H7HE 6.83, 100%
A7V 3.672 50% 7o) 71 =9ko ] 100% H7}
o] 7Hg it 53] Me| 7|5 EE 50% kel

Means within column with different superscripts are significantly different by Duncan’s test(p<0.05).

6.8302 thE AAF =} vlas) 7h
o A&o} 9](2013)9] A-ellx= A%
A A7vge] 71ers URTET 22 g vEh
o] ¥ A7Zite} o7} ATt o Tz 5.83,
50% H7FE 6.17, 100% H7F 3.422 50% H7ktol
7 ko folF AolE Bt d-2F(2012)9] o
T Aol A7 wEle] AR dlzto] 7P =30l
| H7REbelE folA Apol7F yeRA] Qo £ A7
o} zpolz} ek oS thzT 4.58, 50% 7k
6.67, 100% A7k 3.172 50% #7}o] 714 =4 3
ZHE At AR VEeE gz 442, 50% 7R
6.08, 100% 7} 3.172 50% H7bro] 7V =4 3

ol

z2pge
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7= Sk

o|fe] An=E F3ste] B ul AS A= Ao A3
}5S 75%01 o s Hrishd Al Ay 58 =
I JANE 50% 7} Aol 7130} o m R oA
o] WAFES Hrlshe Aol 44 IS Fof niEtz

Ao weke,

oY

oo

V. 89F

2 AT v AU TS ke ABE ol%
sl ARES Ahe ANe AxToen 4o Be
P58 solazt olol whe A% A7k 4wl F4 5
e s, A A7 el sl disl o

m

m

AAEe] s 4% A3, AdE] 2de
1.08%, ZAE 0.42%, Z3|15-2 0.36%, FEitge
95.67%, BEE 4.13 °Brix, pHE 6.262 UFERITE A
AE A7Vl uhg Ade] el A 2 2R
7hgol S7VE foHoR SUtet

Aovt, 23 e AdEF AP SHETE oA
TS Borh Ade] pHE 45 37

= golx o7 Z/159(p<0.001). A

ESLEE

L) A (a)ys 7%
zatﬂcﬂw ol
59l

o, FO

atﬂ,_ /%171-_1_ @7]_
o] TV E FeoHoz Zj/\; or}. wid, gEAe
AW Zejd BF 2w JrkeelA folF zbelrt
Ak Fis 5L JeRle F EeEe 3 4
DPPH radical 2A% =443}, A73E A7 AEe A

o,

B5 A7t FESE fFoHeg FUkst vt
(»<0.001). B4F A7} zejHe] WAL 29,

I WdE
% ARE 50% FHrbdo] ut, 8F, A4

AA 75= FEolN 7P =2 AgE 2k

A7V 7o) fold zpolE K YrH(p<0.001).
ZA7F o, A
b} weA]

F4 549 prHos 9——?6% WEEE BT gus

50% H== Az}
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