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Effect of Browning Inhibitor Treatment on Sliced Citron Storage (Citrus junos Sieb.)
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Abstract

The purpose of this study was to investigate at how the quality of citron changed during storage as a result of the browning
inhibitor treatment. In the browning inhibitor treatment, Vit.C, Vit.C+NaCl, Vit.C+NaCIl+CD substances were used. As a result of
investigating the browning degree, Vit.C+NaCl+CD showed the lowest value of 0.76 when stored for 12 weeks. The AE of the
chromaticity value indicated that significant color change occurred when the value was high. As the Vit.C+NaCl+CD mixture showed
the lowest value of 46.01 at 25C, it was found that browning did not occur much compared to other treatments. The change in
polyphenol oxidase (PPO) activity of citron increased as browning progressed. Among the browning inhibitor solutions,
Vit.C+NaCI+CD solution showed the lowest value 118.8 u/g at 25°C after 12 weeks. Based on these findings, it seems that CD
mixing solution can be used as a citron browning inhibitor.
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M =2 A Al Bie] £8 F AF FolE JYIAS
AN EF 5 At 8L Aol upet 5 o] 27
SAH(Citrus junos Sicb)'= BRSO R 9 74 o] § FEL BoSAY ARHEA & 48 L €O, HAE

&ohs HARA Fo T AFATo] YAkR oY, $-2 AYSHA =31 o]of] whet AAE 5AHe] F4o] YAl |
b FRAGA B2 Afuishal e AR AFEE o =3t ARE fAFe] HO R RE FAPRRGo| QA &
oot Mg 1, &%, A%, A AA, dol, B9 & o] 371502 FIUsH o] Fo] HAastal o] &
oot Lol A AAYSHTH(Lee 5 1994). A= Lut oA Ak vjgEo] tigt Aol WobA ngE9
Zo Hlsf W E fagdol Aokl ALE 243t 7% Halo] ojgt Fufj7} HAYst7] HohKim 5 1995a). T4 79
A et 7hssteR e AlFE, 1%, A%, AE, & ZHHA42 polyphenol oxidase(PPO)2} 22 F 4] 2|3 ¥

=2 oy

T, AAl 5 F=2 dolih ddiolA AEjEo] frkShin 5 =4 249 Alsto] QsiA B, G4l AHS T
2005). U AdAItE A2 AFATEIA FH B At Hh(Brecht JK

' Corresponding author: Seung-Hee Nam, Research Professor, Dept. of Agricultural Science and Technology, Chonnam National
University, Gwangju 61186, Korea. Tel: +82-62-530-0207, Fax: +82-62-530-0279, E-mail: namsh1000@jnu.ac.kr

- 390 -



Vol. 34, No. 4(2021)

1995; Tomas-Barberan & Espin 2001). =+jof| A= ZHEM2] A
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1. AEMZ

B Aol A AFR3E GAK(Citrus junos Sieb.y= A =%
A71&e LAta AEAIFA Y 1290 S8HE A EF
< ARE&sHtt.

2. TR0 CHSH 2 BEXIA| A2

ZHLAA 7S Y8l vitamin C, NaCl, cyclodextrin
Sigma(St. Louis, MO, USA)° A %), £3}5to] o]-8-513ict.
AHAYAA A2 242 FAHEE Aol A6,
A g kol] gt ArASE Bl &2 Table 10 YERH AT f-AH=
AHRIFA ZZ o] &35te] 1 em FARE &8olA & F 30
g 9= Aot o, Ztzto] 2w HAA €A 100 mLoj
57 AR & FFA R RS 7HHA AASH . 2
A Ao FA] ARt ol FAR= 25 Tol A 1257t A]
AotdA A 5 4 549 ®HalE AR

3. AH

.=
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A FHO M= AIX}A(CR-400 Konica, Minolta Inc.,

Table 1. Anti-browning agent mixing ratio

Anti-browning Ingredient (%)
agents" DW  Vitamin C  NaCl  Cyclodextrin
CON 100 - - ]
V-1 99.95 0.05
V-2 99.0 0.05 1.0 -
CD-1 98.5 0.05 1.0 0.5

D CON: 100% D.W, V-1: 0.05% vitamin C, V-2: 0.05% vitamin
C+1.0% NaCl, CD-1: 0.05% vitamin C+1.0% NaCl+0.5% CD.

AHYAA A7t gBlol fAke] Aol vile 9 391

Osaka, Japan)E ©|-&5}0] 4ottt s B (lightys
Uetlls L, M E(rednessyE UEtl= agldt A=
(yellowness)E UWEH= bgk S45HoH, & M= AE
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98.67, a-value=-0.10, b-value=1.80]9Jc}.
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Table 2. Variance in pH, acidity and change in browning of citrons according to anti-browning agent treatment

Storage period (weeks) — Anti-browning agents” pH Acidity (%) Optical density (420 nm)
CON 3.22+0.01% 2.86:0.02° 0.48+0.001°
o V-1 3.23+0.003% 2.78+0.02° 0.47+0.008°
V-2 3.2340.003" 3.1140.01° 0.49+0.002°
CD-1 3.2240.004° 3.1540.15° 0.50+0.002°
CON 3.18+0.003™ 2.98+0.02° 0.7140.005"
; V-1 3.19+0.005 3.19+0.08" 0.61+0.001°
V-2 3.18+0.003 3.1940.15° 0.57+0.004°
CD-1 3.18+0.03 3.09+0.06™ 0.52+0.003¢
CON 3.17+0.01™ 3.46+0.19™ 0.98+0.002°
. V-1 3.16+0.01 3.48+0.06 0.74+0.002°
V-2 3.1740.003 3.48+0.02 0.64+0.008°
CD-1 3.16+0.01 3.32+0.06 0.59+0.002¢
CON 3.13+0.002° 3.53+0.04™ 1.23+0.002°
0 V-1 3.1440.004* 3.59+0.02 1.01+0.003°
V-2 3.13+0.001° 3.55+0.21 0.93+0.008°
CD-1 3.1440.01° 3.51+0.02 0.69+0.001¢
CON 3.09+0.003° 3.49+0.04™ 1.63+0.01°
” V-1 3.12+0.003" 3.51+0.13 1.23+0.02°
V-2 3.11+0.003° 3.48+0.06 1.0420.004°
CD-1 3.12+0.005" 3.5740.12 0.76+0.005¢

Y CON: 100% D.W, V-1: 0.05% vitamin C, V-2: 0.05% vitamin C+1.0% NaCl, CD-1: 0.05% vitamin C+1.0% NaCl+0.5% CD.
Y Means with different letters within the same column are significantly different from each other at p<0.05 by Duncan’s multiple range test.

“Not significant.
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2A et 0, 334 f¥ AolE Holrrt
6~12F7HA] = 2] A1 Aol & HolA] kgt A 72 pH

= AAE, 7H, Ao IAolA Gt 22 o] JE ¥
3}of| oJ3 Gttty 4 A ATHKim 5 2015).

AR7170l WE AL o] Wil A7) 7 A1t
o §-o1ZQl Apol7F UEhA] QAT A7} 12550 = F
Aol TPt 1.6302 7 =4 UERtL CD-12
0762 & TH2 A2l v fojHog e g3 UEyl
o} o= ME AEZT} Bl wEHlS o 22 AdS UE
Act. FA7F= 29, 7H 59 30MA 714, B, Abh
ol 93 a4z Z¥ wkgo] ARt %‘F—W Uom
(Shin KE 2020), ZH49] Z#2 21} 7|7ko] whaha] &
FL v Zo7 BYE 8 ohKim 5 1995a).

2. Mz s}
ZHYAAE A5t} 25T At FAH] A
Sh= Table 33} &t} gEfo]2 FARe] AHGAA| A2

o B

ZHGAA] #2171 S2tol~

A Aol viRle IF 393

12FR)9] AEFFS F-4 2] 53.630] H]3} V-1, V-2, CD-1 &
N X2 o)Az 52.69, 49.44, 46.012 RFA| LERTH A
AE UEH= ABRE SM AF9] L, a, bgle] S4 A A
ol Yetd Fro = Tt 4% 2o WeB 7ol gt 715
o Aot o] QIO H E (Rosen & Kader 1989), AEZFS]
H7E 22 CD-1 & AZ77F AaHAQl Ao E YEyith
BEE UEU= Lk 0¥ FA T 55745 UERA
=l 125 A% Folli= 41.67= WolH L V-19] -9 55.539]
Al 4297, V-2 88 A= 5771004 46.66, CD-1= 57.83
olA 51.352 ZAastiith &EtolA fAHE AAsE o
2 WA &3= CD-1 &9 AHgHofA ZA Yesth I
HHA o g 3 0] Zh AAtol f71EE 9 Ao I
Z|o] 1+ Polyphenol oxidase(PPO)Q] A8 Hito} AlShe
quinone 3PRME E= 11 |EA FAHLE AT A E29
22 0 g dhAS(Lurie & Klein 1990; Siddiq 5 1993). 18]
& CD-1 &9 AZFoA &etolA [FAHe] Ak Hal7}
A2 AL o]5o] tE ZAWHFAA Bt {AY ARehd 24w

).]A

Table 3. Variance in color values of citrons according to anti-browning agent treatment

Storage period Anti-browning

Color values

(weeks) agents” L a b AE
CON 55.7440.51N%2) 5.0242.70" 28.01£3.51% 46.10+£1.77°
0 V-1 55.5340.95 3.67+0.63 24.64+0.43° 44.28+1.05%
\V) 57.71+0.68 2.30:0.61 26.93+0.58% 43.50+0.66°
CD-1 57.83+2.40 5.2743.19 29.56+1.98° 45.31+0.45%
CON 51.61£1.01° 6.04+0.92 24.52+0.65™8 47.95+1.13°
5 V-1 52.78+0.90° 7.8042.72° 26.05+1.44 47.97+0.45°
V-2 53.69+2.33° 7.08+2.05% 27.04+1.85 47.56+1.41°
CD-1 56.54+1.15% 3.26+0.89 25.92+2.09 44.06+0.38°
CON 48.79+0.89° 7.09+0.73° 17.80+1.06° 48.16+0.67™
. V-1 51.6142.42° 6.99+0.85° 20.43+1.90° 46.47+1.45
V-2 52.18+0.20° 4.30+1.05° 24.22+0.72° 47.110.27
CD-1 53.65+1.07 4.56+0.64° 26.97+1.00° 47.16+0.58
CON 44.18+0.52° 5.73+0.60% 13.06+0.46° 51.21+0.47°
0 V-1 46.13+1.35° 5.45+0.73% 15.3241.00° 49.80+1.08°
V-2 49.56+1.79° 6.04+1.05° 18.67+0.63° 47.57+1.85°
CD-1 52.94+0.44* 3.2542.17° 23.16+1.64° 45.91+0.82°
CON 41.67+0.60° 627111 12.46+0.55° 53.63+0.78"
" V-1 42.97+0.92° 6.91£1.46 13.5042.54% 52.69+0.20
V=2 46.66+1.07° 6.67+1.31 15.2840.82° 49.44+1.35°
CD-1 51.35+0.98" 5.99+1.08 19.03+0.75" 46.01+0.78°

Y CON: 100% D.W, V-1: 0.05% vitamin C, V-2: 0.05% vitamin C+1.0% NaCl, CD-1: 0.05% vitamin C+1.0% NaCl+0.5% CD.
? Means with different letters within the same column are significantly different from each other at p<0.05 by Duncan’s multiple range test.

NSNot significant.
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Fig. 1. Variance in ppo activity of citrons according to
anti-browning agent” treatment. ' CON: 100% D.W, V-1:
0.05% vitamin C, V-2: 0.05% vitamin C+1.0% NaCl, CD-1:
0.05% vitamin C+1.0% NaCl+0.5% CD.
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Fig. 2. Variance in total phenol of citrons according to
anti-browning agent” treatment. V' CON: 100% D.W, V-1:
0.05% vitamin C, V-2: 0.05% vitamin C+1.0% NaCl, CD-1:
0.05% vitamin C+1.0% NaCl+0.5% CD.
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Fig. 3. Variance in flavonoid of citrons according to
anti-browning agent” treatment. ' CON: 100% D.W, V-1:
0.05% vitamin C, V-2: 0.05% vitamin C+1.0% NaCl, CD-1:
0.05% vitamin C+1.0% NaCl+0.5% CD.
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Fig. 4. Variance in antioxidant capacity (DPPH) of citrons
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o+ 24%, V-1 28%, V-2 29%, CD-1 30%% FAFE| UL} o]=
2 ¥ 4 EZTtRLo|E siEFo] =09 sk 435}

£ Kim 5C006)2] 979} RA1 AHL eigLL, 2
A ZFAANAZN B 252 GAH 2W AL
(Park 55 2013) T4} kB 170k 2L ATE Lheh
At

3L cyclodextrin®] 739 AE3} 2% o] F 4 (cycloa-
mylose glucano transferase)S ZH-8-A|A L -do] Mty 18]
B3 BHE GAtER Bol T g, 4 ° A2 4
0] tstol YA YT Foluf ST e 54
g 717 glong st 280 ATFS Uehd Ao Az
F o} (Samaniego-Esguerra 5 1991).

Q0 W #E=

ZHYAA] Aol w2t FARE 25Cofl A4shdA PPO
&/d¥g}, Mk, DPPH radical 245, & He &F 52 X
ARSHAT. 2t AHYA Al diste] fAE AAT & A%
A 127749 FA9] AEFRE FA Tl v V-1, V-2,
CD-1 &8 Ao A ZHzh 52,69, 49.44, 46,012 FA e}
Wt o] 235 53l CD-10] A WHal7} 71 A dofid=
< ¢ 5 A3 E=L PPO BAWSE CD-1 82 A=
7] 64.8 Ulg TrS et} 1230 118.8 U/gQ. & PPO
/o] 71 RA yebgth S, STt olt, YHAlSs
ARoA= o A2 F=0l Hlsf A P—%ﬂoﬂfﬂ CD-1 &9
o] ?kgo] 7H B AL g Yehgth & AFE Sl &



396 ol - oY - HPYS, - 28 - H5E

¥ R A& CD-1(0.05% vitamin C1.0% NaCl+0.5% CD) Ah&
o] A¥tAY Aoz AtmHT}

ZHAle| 2

A THAF A EAst A
(PJ0161612021); AF-H]of| 25}
o A2 #AE =gy
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