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Abstract

In this study, the color of ssammoo was to created in an addition of gardenia powder(GPR), citron powder(CPR),
strawberry powder(SPR), and actinidia arguta powder(APR), respectivery. Ssammoo was collected on the 0", 3",
7" and 14" days of stored at 5°C. The pH of the control group and ssammoo with the actinidia arguta powder
was significantly lowered over time(p<.001). The acidity was significantly decreased in the case of ssammoo with
actinidia arguta powder(p<.05). The sugar content of all ssammoos increased due to osmotic pressure as the
ripening period increased. The L value was the highest in the control group and increased over time(p<.001). The
a and b value were the highest in ssammoo with gardenia powder(p<.001). The AE increased until the 7th day of
storage and then decreased, suggesting that there would be a change in color value of all ssammoos after the
7" day of storage. The total phenol content and DPPH radical scavenging activity was highest in ssammoo with
gardenia powder. The ABTS radical scavenging activity was highest in ssammoo with strawberry powder. This
study intended to contribute to increasing the intake of vegetables and fruits with high dietary fiber content by
developing colored salted and pickled foods.
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Table 1. Preparation of Ssammoo with Natural Food Powers Added

Ingredients BPR" GPR? CPR? SPR? APR®
Radish (g) 600 600 600 600 600
Gardenia powder (g) 0 30 0 0 0
Citron powder (g) 0 0 30 0 0
Strawberry powder (g) 0 0 0 30 0
Actinidia arguta powder (g) 0 0 0 0 30
Water (ml) 300 270 270 270 270
Vinegar (ml) 300 300 300 300 300
Sugar (g) 300 300 300 300 300
Salt (g) 25 25 25 25 25
= b Bs W AYFEE AHe 2RE0] V| eE wol AL RO ofsleld] FASAN dMbelsS SAdste] A4 HY

B

AL 7o) gt 85 S5A171A0 AUrk(Lee, 2022). AARR} i
Ko et al,, 2016), FAREE 47} 5H(Choi

et al., 2019), GAFE7} v A(Kim et al,, 2013), ©7] 27}

3 (Jung & Jeon, 2022; Kim & Lee, 2009), E2&c)ajj syt

A7} 2ePde|(Kim, 2022) 5 HAAE, DA S ok

AH|REO) 8t QJel] ARl H7teks AR A=

o

o

coket ESoll 24 s et

W, TR, W, X7 5 AEFEC] @Sl wi
A, S, R 52 S AT Bl 271 =7 7jofstar o)
on] o AARE AZsHs HYAES A fol vehy,
7)0] ekl W 44 Bl 218 Gk ah e g
o AAIEIo] 4182 FAAICHKm, 2007), 53] WE 85
oAk & of&e] oAl Yol 285t ckKim et
al,, 2015), AP BHHA] 4 BBLE whSolul e BheA]
R 37|, WS A US4 G EH T uF S 5

L Aol AAlRRo R frEe] Qlrh
and Drug Safety, Food Code, No.2021—-54), &1 =552 0|
851 5L ) (Park et al., 2020), 7|EAF A7} =531 S(Son et
al., 2003), Z=g[H]o} 9] 37k AATHEA|(Kim et al., 2007),

EEE A7) Fa2(Kim et al,, 2015) 5 4t 7FAlES skas)

o

Ministry of Food

clake A7} o) ol A|a glan AES] 7154, Al Helt
o] )05 94t TlokeE A A7 Bl Hagk Adolet
skt

B o 98 % AT BUAsE doluks Mot 94,
Bb] 47 BelA 4] 418 B chel 9] So) g
£ fpolad} 452 AgStel W Aol B3It WA
& 27} S ARSI 75 Thg A5l Hle) e Hol
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= = o] bl
A 71 A TR AL Bl 7\ ARl FEg ] )2

s B A] AR ARkt rEEo| A SR]EHS
11, Aol 2x71E(Malgeundeul Co., gardenia powder),
G272 (Malgeundeul Co., citron powder), EZthef7F=
(Yeongwol country agricultural products Co., actinidia
arguta powder), @77} (Chamduri Co., strawberry
powder), A1 (Chungjungone Co., roasted
salt), 9FxA1Z(Ottogi Co., brewed vinegar) “L2]al AeHCJ

cheiljedang Co., white sugar)= AM-SFATE

YT M= B

AL A x2S Y8l 5 2.5 mme] AR Al Fof A%
o] H|&Le k] 2:10]1, Heloo Az Ag S
1:1:1:1/129) vl &8 S3algiet. zhzke] HAA)E 71 oy
AlSL- Bl T ZF 5 7S AASKI AL, vighe|= Table 1
I} gy, Az, A B AL ) 9a ST Fel ok A
AL, AL B v, 2] 5 450 AT RS 4 At
a1 B2 AAEIE di2HBPR), AR A7 BELGPR), &
A7} 7} RELCPR), ©7)71E 27} AEL(SPR), EEUH)7}
5 37F WE(APR) 5 582 A= 217F 100 g4 AFste] A

ol G 5ol WAk BtsheAl AR AMgstel
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Table 2. pH, Total Acidity and Sugar Content of Sammoo with Natural Food Colorants Added

Human Ecology Research

variable o
I 4 pH Total acidity Sugar content
sample ays

0 13.753+0.021% 3.027+0.021 12.00040.173"
3 3.663+0.012° 3.073+0.015 12.83340.115°
BPR 7 3.640+0.000" 3.053+0.021 12.867+0.058°
14 3.660+0.020" 3.023+0.035 12.667+0.058°

F 3167 287 39.18"
3.783+0.006° 3.047+0.045 12.333+0.153°
3 3.717+0.006™ 3.027+0.006 12.900+0.100°
GPR 7 3.690+0.020° 3.017+0.045 13.067+0.058"
14 3.723+0.025° 2.967+0.045 13.767+0.208°

F 16.93" 227 5228"
3.677+0.021° 3.240+0.044 12.867+0.058°
3 3.673+0.006” 3.257+0.060 12.800+0.000°
CPR 7 3.650+0.010™ 3.213+0.049 13.300+0.000"
14 3.630+0.010° 3.170+0.044 13.46740.115°

F 858" 1.74 76.46"
0 3.657+0.015° 2.917+0.042 13.500+0.100°
3 3.650+0.010° 2.860+0.046 13.400+0.100°
SPR 7 3.627+0.015° 2.880+0.046 13.500+0.100°
14 3.620+0.000° 2.827+0.042 14.000+0.100°

F 6.67 2.22 2200
3.663+0.015° 3.113+0.031% 13.633+0.058
3 3.613+0.012" 3.143+0.031° 13.867+0.252
APR 7 3.593+0.015° 3.083+0.031" 13.733+0.058
14 3.597+0.006° 3.033+0.031° 13.867+0.252

F 19.79" 7.07 1.16

Note. " All values are mean+SD, ? Values in a column with the same letter are not significantly different by Duncan’s multiple range test at p<.05, The abbreviations

are same as Table 1.
p'<05,p"<.01,p <001

g =% Avl= Table 29F 2t} We= CPRO] 7% 02
oAl 37 = BiSEE ekt 1ol 1447k frojHow Z7t
31 tHp<.001), BPRS 0% 12.000+0,173 “Brixojl A A2}
o] 149 12.667+0.058 “Brix® 0,667 ‘Brix Z7}5}3ict. GPR

1995)¢} ORIt 7|8k 2
A= chEANE Ficef Pl

7¥sch7t Ab7|17kel= ol 548] fHadits Aaket fAkst
THLee & Kim, 2000). Z%E 718t 2]u](Jang & Moon,

Ju)(Kim et al., 1995) 1qLof A= &

ATz S HEIRIL

2 09 12.333+0.153 Brixoll4 144 13.767+0.208 ‘Brix
2 1,434 Brix® 7P 27 Z718kct SPR, APRS 09 7-z¢
13.500+0,100 Brix2} 13.633+0.058 Brix® 2> Y&
ERIATE 149 ofli= 242} 14,000+0, 100 “Brixe} 13.867+0.252
“Brix® G o] Mal= b Uolr) Ak Zx)7)7) 3= tho] =
7he o = Sl A ASOlA AA7E o w7k Jel 5
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A 717k0] 73k ol whet AFEQE A0 8 o] 4xgio] Hglo)
o w7k, Agloo] i FEshe ol 4 AHe] i
tiefo] gtesly] wzos gebelch w710 el A4y
F4el] ] Gt S Aol 0o 27 M oGS
HEROL L) B $71801 71 oA e, ol
g} Smo| gt 24} sl o] L nj2o] e}
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Table 3. Chromaticity of Ssammoo with Natural Food Colorants Added

Variable
L b AE
Sample Days
0 60.833+0.049"* -1917+0.046 6.253+0.110° 39.407+0.029°
3 61.553+0.049" -1.913+0.006 6.260+0.005" 38.698+0.049°
BPR 7 61.283+0.049° -1.957+0.046 6.330+0.000" 38.978+0.046°
14 63.023+0.049° -1.947+0.006 6.443+0.058° 37.285+0.039°
F 1107.37" 6.06 147427"
0 45.117+0.023"%° 19.180+0.010" 21.370+0.010" 61.752+0.024°
3 45,660+0.000" 19.400+0.010° 21.620+0.010° 61.431+0.006°
GPR 7 45.193+0.029° 19.630+0.010" 21.880+0.010° 62.007+0.029°
14 46.743+0.029° 19.870+0.010° 22.140+0.010° 60.823+0.029"
F 3064.10" 2646.00" 330275 1382.47"
0 57.563+0.100"%" -1.12040.010° 11.25040.044° 43.642+0.108°
3 59.143+0.032° -1.130+0.010" 11.38040.044° 42.155+0.036°
CPR 7 57.867+0.090° -1.140+0.010° 11.513+0.049 43.420+0.092°
14 59.707+0.023° -1.160+0.010° 11.650+0.044° 41.690+0.021°
637.44" 4372 496,27
0 47.477+0.015"" 12.180+0.115° 5.680+0.030" 53.945+0.044°
3 48.273+0.061° 12.387+0.068" 5.747+0.030° 53.230+0.076"
SPR 7 47.600+0.017° 12.533+0.067" 5.810+0.030° 53.921+0.033°
14 49.643+0.124° 12.570+0.061° 5.880+0.026° 51.968+0.129°
F 60151 14.43" 2587 406.68
0 59.787+0.049"%" -1.467+0.006° 11.343+0.023° 41.536+0.054°
3 60.497+0.049" -1.477+0.006° 11.47340.023° 40.892+0.054°
APR 7 60.217+0.049° -1.497+0.006" 11.613+0.023° 41.20140.054°
14 61.943+0.055° -1.517+0.006° 11.747+0.029° 39.591+0.061°
F 1015.44" 445" 149.82" 696.83

Note. The abbreviations are same as Table 1.
p'<.05,p"<01,p" <001

ujAE RS oARiths Ak vlio] wrlet EgCio] 3
S 5 AT Paist 0] Jeko 2 AZHEICHPark et al.,
2020)

ME

AR o] A RS B7I5He 0T QX 5 shte

52] M=tz Table 37} 729] Lk(ightness), a%k@edness), bk
(vellowness) -5 LR Q1T Lk BPRO] 714 429kom] &= ¥
A& APRo| =7 Uebdthp<.001). aghS GPRo] 7}10 =S
m] S 7= SPRo] =7 %E}”EHM 001). b&k> GPR, APR

2207 =7 UePgdthp<.001). Lk agh, bak 5 Alto] A
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of e} F7Fakelar =
7Felt 1 o] & ghasial Qlo] 7Y o] 5 L] Alo] dojz
Zom A7yt Gt a5 ARTIIE 5 e ¥

& Kim, 2000)2} oFsL2] ghilslAd 9l ™
EZAEA(Moon et al,, 2010)2] Ao AA7]7to] 2
S5 L2k, agh, bak W ST 149 o] % gk Ao
AR Ak AakE Bl

o] Z iz TS 5743 Aak= Figure 19 UERHSL
t}, % 9% kS GPRO| 264.47 mg QE/mLE 7V =7 1+
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Note. QE: quercetin equivalent antioxidant capacity, The abbreviations are
same as Table 1, All measurements were done in triplicate, and values are
average of three replications.
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Figure 1. Total phenol content of ssammoo with natural food colorants added.

Elyton CPR2 243.01 mg QE/mL, APR2 195,15 mg QE/
mL, SPRE 172,21 mg QE/mL =02 A Yelyith §ojst
2folE HolR= oISk}, A4t FEES A7IRE R (Jung,
2009)7} A2k 7F =4=(Kim, 2006) kel e 2| #He] 3 |
S AR Aaks Btk 7 dAAEE s o
ZJAF 2,19 mg GAE/100 g(Kim et al., 2003), A} I}
6.4~11.1 mg GAE /100 g, 4 3] 26,7~31.8 mg
GAE/100 g(Hwang et al., 2013), ®7| F&& 409 mg
GAE /100 g(Kim et al., 2018)2.& Z|x}of vls)| {2}t g
719] #m5A eFeHE kol st Ao Ayt HarEar 9l
o}, ey 2 AolA GPRY F #le ddol 7P =AU

i

B A ARERe] F4elo] tE AAAE s o &
° _
. = O

Ho rlo

AL ol & 5 LI AHGAE A BTl £

DPPH radical 2745

A E MAE H7KsE A52] DPPH radical 4752
Figure 20 YebH it DPPH radical &5 Al52] EHol
wkel §oJ5k Aot Sl Ao R yehgton], BPRo| 7Hg Wl
AlFISE 2 GPRo] 125.22 mg TEAC/mLE 7} =01 CPRO]
63.37 mg TEAC/mL& 7P W& 2102 Uepdth(pd.001). A

%l =
2 Al Ao ArE AAe) oujaE Wit Q4 1
2] #2 S4(Kim et al, 20087} A7} FE50] FAsFsT}
A2} 47h F4e0] EAEA(Kim, 2006) 5 ATFOIAE H7je]
DPPH radical 4:71%-& $A17} 2718 Urepic},
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160.00

140.00
129.22
11815
12000 11336
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B0.0O
63|37
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40.00
20.00 164

0.00

GPR CPR SPR APR

BPR

g TEAC L

Note. TEAC: trolox equivalent antioxidant capacity, The abbreviations are same
as Table 1, All measurements were done in triplicate, and values are
average of three replications.

Figure 2. DPPH radical scavenging ability of ssammoo with natural food
colorants added.

ABTS radical 275

AAL]E MAaE FA71sE ZE9] ABTS radical 2752
Figure 3f] YEeRHIT}, APRO] 223.83 mg TEAC/mL=E 71
=911, SPR 213.44 mg TEAC/mL, GPR 195.27 mg TEAC/
mL, CPR 184,56 mg TEAC/mL, BPR 67.63 mg TEAC/mL <=
o g | Uelgth ABTS radical 4745 AlEo] &0l wt
2} 255k Zfol7h Qli= Al o® Uehthp 001), /dika 424

250.00

200.00 19517
184.55
150.00
100.00
67763
50.00

Note. TEAC: trolox equivalent antioxidant capacity, The abbreviations are same
as Table 1, All measurements were done in triplicate, and values are
average of three replications.

mg TEAC/mL
o
8
=
S

Figure 3. ABTS radical scavenging ability of ssammoo with natural food
colorants added.
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olct. A% ASARA AUE BECHO] FHaskehy 2 g

ZH8(Han et al,, 2018) Aol A= EFchefe] $-<=gt ABTS
radic 201 9},

OOF

I =

2 A o] EA NS R HMAAES HIsto] theF
S Alsdhs ABFEg Azl FA4E5A, A
wAste] 7154 RS ZPSkalat skoich BPRIF APR Al7E
o] Aol whe} pH7F FojA o= L;%Ol%i (p<.001), SPR
Az 7Y o] % pH7F HopAl= A thHp<.05), A==
APRo| 914 0 & Zhadh= S "Hﬂ‘LH UHp<.05), e
CPR2] 75- 0YollA] 3U7HA= Wiz} gickrt TURE 1497t
Al ol om S7FEItHp <.001), GPRE 14U471A] =7t 7}
% A 7kt Ackp <.001). SPRIF APR2 0Yxfe} 1444} 71
O = W} 7P WA Uebthp <, 001) RHRE] /3717t
Zojxle| upa} AHEgtol| ofal] ko] sl § FE vt =
olE oF 4= Ut Lk BPRoA 71 22 gk Yo
o, agtdt bk GPRO| 7H 37| YR aL Alzto] Aol ufet
S7FEtHp<.001). agtat bake] Btakel AR T97H4] 5
7Fshct7) Z1 o] % st
Z 9| RS GPRO| 264.47 mg QE/mLOE 71 =7
et} DPPH radical 42752 GPRO| 125.22 mg TEAC/
mLE 77} 7P =7 UERG AL, ABTS radical 27% & APR
223.83 mg TEAC/mL, SPR 213,44 mg TEAC/mL =02 =7
LEhthp <0,001).

4
A5A O A7k Z7ESIAL 9L, AEEESE who2 A
gk oL} Aol - elof Al 17|17} ol tho)
Ask golut, AejolEe] EdlEo] g A7
eF o] that A} Aol Hels
o 7|2 A5 FEw A vkt
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