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Quality Characteristics and Determining the Shelf Life of Red Pepper Yukwa
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Abstract

This study was carried out to investigate the changes in the quality properties of red pepper Yukwa (red pepper liquid
fermented with lactic acid bacteria was added to the Yukwa) during the storage period. To determine the shelf life of red
pepper Yukwa, the rice Yukwa (control) and red pepper Yukwa were stored at 15, 25, and 35°C for 70 days. Also, the
quality properties of red pepper Yukwa, such as acid value, peroxide value, texture, color, and sensory evaluation were
measured. Although the acid value of rice Yukwa and red pepper Yukwa increased during storage, the red pepper Yukwa
showed a lower acid value score (1.09 mg KOH/g) than that (1.19 mg KOH/g) of the rice Yukwa. Nevertheless, these values
did not exceed the guideline maximum values of 2.0 g KOH/g specified in the Korean Food Code. The peroxide values
of samples had significantly increased after 42 days. Especially, the peroxide value scores for the rice Yukwa and red pepper
Yukwa were the highest at 146.49 and 126.79 meq/kg at 35°C, respectively. Hardness and brittleness in textural properties
increased up to 70 days. The sensory values for the red pepper Yukwa for overall acceptance, taste, texture and appearance
were the highest. The results indicated that by using the ‘Visual Shelf life Simulator for foods’ of the Korea Food and
Drug Administration (KFDA) the shelf life of red pepper Yukwa is estimated to be 274.78 days.
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A8l FaFe AFA FAEARAA AR, AT
SIFBH(CJ Cheilledang Co., Seoul, Korea)Z ARE, 713t
At SR sA7Ied0NA 22 9 53 S5H Lactobacillus
paracasei KB23(KACCI1506P) S o] 851t} B4 AJokL Sigma-
Aldrich Co.(St. Louis, USA), Junsei Chemical Co.(Tokyo, Japan),
Merck(Miinchen, Germany)ol|A] F-3}o] ARE-3}Th
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7. BSAAL 3 §3H= 709 H9H 15, 25, 35Col| A A Ae 13 Gt

THAR= fate] EX4T A% & £ Wl dig Y& o] M2 =A% A3}, Table 13} Zo] Yehgth iz
oz AAsgeH, T B 7o) 94 BAHHI 2} 29, 15T ARPS o 7047 F= Ly FME a

o] & &= FH(Herbert & Joel 1993)2 -85} FrlstHct 2 2 zol7} gllen, ATl b2 21.560.2 27]|9]
(appearance), A8 (color), SK(flavor), Z2]ZH(texture), Bh(taste), 2 26231} zFolE B P 35Co| A= =] b 27|13k
HE2Ql 7] S=(overall acceptability)E 7F8H1L, B7HEH Zpol7h gAIRE Lk 57252 WZ7h Wobxlon, aghd
o 2zuie} YxTe AR A LE ¥R HEal 4 10428 MY} ASSHE A0 ek ol 35TolA
At oizke] 2l WAto] dolyk Aom AZtErT. 13 ke A
717 5 HEgkel 2 AelE YEhA ke, ol= Sung

8. w&7Iet M= 5(2012)9] EI19} gho] 7ER o) A A] A9 g7l
I FHY] FE571% AES fIste] AF o FEA A o FEES UAA g AT AR Aoz A A e
A AlEshe AEFY 8713 4HE Al2"Y VSLSF(Visual 7%, 35ColA ARHE 2713k 20800014 13.92 Z4
Shelf Life Simulator for Foods)2 ©|&3}o] At&31Att 7145 to] ARt TLoA ZHh Zo] & Ao = et on, o]
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Table 1. Changes in Hunter’s color values of red pepper Yukwa during the storage period-?

L* (D65) a* (D65) b* (D65)

15C 25C 35C 15C 25C 35C 15C 25C 35C

0 day  66.46+040" 6646040 6646040  7.71£0.43" 7.7140.43° 7.715043° 26234045 2623+045°  26.23+0.45°
14 day  64.3240.29"  65.24+0.98"  61.14+0.56 8.03+0.56" 7.68+0.29° 8.51+0.11°  27.55+0.47°  25.7620.58"  26.92+0.68"
28 day  61.83+0.54°  64.54+£1.07°  68.72+1.50°  8.64+0.22° 7.43+0.51° 6.6740.45°  27.68+1.03"  22.50+0.41°  23.63+1.92°
42 day  62.5242.94°  62.95£1.94%  63.1943.74°  10.79+126°  1136x0.86° 1224083  2549+2.17°  2570£1.35°  26.04+1.21°
56 day 6441374 64.68£1.94  57.3332.94° 7.91£1.26" 7.8440.86 8.53+0.83°  24.43+2.17° 2432+1.35"  27.06+1.21°
70 day  66.10+0.86°  64.45£2.10°  57.25+1.45° 6.64+0.57° 7.64+0.98°  10.42+0.88  21.56+0.72°  24.60£0.27°  27.84+0.38"

Control

0 day  58.0240.65°  58.02+0.65"  58.02+0.65  20.80+029"  20.80£0.29°  20.80£029"  33.124+021"  33.12+021°  33.12+0.21°

14 day  59.93£1.08°  56.59+0.52°  5447+0.86"  18.39+0.09° 2051£0.36"  21.33+1.15"  30.62+0.98"  34.524026"  35.98+2.67°

Red 58 day  66.88:097° 6233+1.07° 6334+450° 13214125  1428+0.61° 1738+120" 2278+40.96° 24.0140.71"  28.76+1.41°
];Zpk]:; 42 day  64.24+132°  63.03+2.81°  6221:047° 1348038  13.03+2.29°  13.09+0.08° 2570025  25.97+3.67°  27.27+0.59™
56 day  66.67+1.32°  63.85£2.81°  622140.14°  14.38+£038"  12.96+2.29"  13.09+0.08°  25.1740.25"  24.66£3.6 °  27.27+0.59™

70 day  62.86£2.25"  63.05t1.46°  60.78+0.55°  16.15+2.72° 15874241  13.99+2.12°  26.09+0.64°  27.78+1.71°  27.14+£0.90*

D Means within a column not followed by the same letter are significantly different (p<0.05). ? Means+standard deviation
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Table 2. Textural properties of red pepper Yukwa during the storage period'?

Control Red pepper Yukwa

15C 25C 35T 15C 25C 35C
0 day  405.96+73.57° 405.96+73.57° 405.96+73.577  495.68+33.86° 495.68433.86° 495.68+33.86¢
14 day  476.46+11.35° 523.14+ 9.38% 549.96+74.24° 514.69+31.17° 523.27+67.69 520.77+41.59
Hardness 28 day  602.56+65.20° 641.86+55.58% 625.72+67.58¢ 533.96+77.01° 684.65+36.63" 589.97+52.60%
(g/em) 42 day  660.08+95.89% 705.09+12.58% 755.03£57.76° 612.01+34.88° 800.50+79.90° 771.45+69.77°
56 day  704.34+10.58® 805.86+80.36" 1,244.28+26.2° 749.12+56.63 1,271.53442.56*  1,116.87+89.84°
70 day  741.83+16.00° 967.60+23.38" 1,341.66+18.80° 890.87+69.75° 1,304.86443.64°  1,405.64+16.03"
0 day  426.36+13.68° 426.36+13.68" 426.36+13.68°  499.42466.66° 499.42466.66" 499.42+66.66°
14 day  453.11+13.22% 422.92+10.92* 417.69+10.83° 501.35+63.86" 488.06+57.96" 479.11+45.45%
Brittleness 28 day  471.39+80.97% 445.89+76.46" 399.34+12.43° 502.60+62.80° 477.32462.78" 426.09+82.49¢
(® 42 day 486.59+71.07° 451.43£11.25° 561.97+15.47°  514.32428.12° 481.63+59.68" 536.75+93.29%
56 day  497.7 £10.68% 476.01£23.10° 572.47+20.82°  546.35+92.09° 490.62£72.20" 589.75+15.03"
70 day  531.04+ 9.83° 463.83+34.59 791.10£30.11°  558.68+50.14° 482.82442 27" 688.86:41.59"

Y Means within a column not followed by the same letter are significantly different (p<0.05). 2 Means+standard deviation.

313 §319] 7 Z(hardness)S B3] & 73‘3’-} ) 2= 405.96
g/, I3 Fik= 495.68 g/anrZ M F10 AUt =
A Yebstth olEd date 3 A Jrpt 3] A
o FFE & AR A 2= 15TofA] 741.83 g/
o] X9k, 35T o A= 1,341.66 g/ant2 Tf2F 2ulj Q] =7} 2A|S
Heloh 13 §o% tf27e np7ER| = 35C oA 1,405.64
g/ 15°C 9] 890.87 g/enrR ot AE=7F =4 et A5
of 2o A B iRl A& & 5 JAATE FAIR S (brittle-
ness).= 7 Eo} 7R AL, tf2teh 15 {at R4 A
A717te] A48 &7t S-S o] AX e AeE U
Byttt 35ColA] 709 0] A3E f 791.10 go] %
3, 3 Fh= 688.86 go| Atk 1 ko] 25ToflA A7
= H= FAFE0l F7FsHA] ghot thE A9t thas A
o7} o= HoAFet f} A= Al &(Yang T 2008)7} 7
2 1 Bae F 20005 H7HHS W H7HEol S7HESE &
18] Ae7t F7Hvhe Bt o] 13 hadE I
< Y= Frrt F7bske Aot fARH T

FH] A7F 7182 20009 S AEFTH A AEFHA8A
A 9 AFAF BEFH A AT FHF| T 7EAE
2.0 mg KOH/g ©]3}2 A3} thFood Code 2009). 113 &3
o} RTFE 15, 25, 35T A 7047 AL w(Table 3),
27] A7H= 03801912, 35C 70Ul 4] 1.19 mg KOH/g= &
7betgem 13 §I= 35T A 1.09 mg KOH/ge & %A}
a1A Z71stgieh AL 15, 25Col A 13 gate} gj=
Bl RS o, 15§20 A7prt tj2T R WobA 15 C°‘

Table 3. Changes of acid value in lipid extracted from

Yukwa during the storage period“? (Unit: mgKOH/g)

15C 25C 35C
0 day  038+0.07°  038+0.07°  0.38+0.07%
14 day  028+0.00°  027+0.00°  0.43%0.19"¢
Control 28 day  027+0.01°  0260.02°  0.28+0.20°
ontro
42 day  037£0.16°  037+0.06°  0.56£0.00*
56 day  0.46+0.16°  0.69+0.16"°  0.65+0.15"
70 day  0.96+0.16°  1.07£0.19°  1.19+0.10°
0 day  038+0.08°  0.38+0.08"  0.38+0.08"
14 day  0.05£0.08"  0.10+0.08°  0.15:0.08°
Red  5¢ day  037+0.16°  0.69+020°  0.40+0.17°
pepper . o ,
Yukwg 42 day  037:0.00 0.46+0.16 0.41x0.19
56 day  0.50+£0.07°  0.55£0.00°  0.51£0.20°
70 day  0.63+0.14°  0.82+021°  1.09+0.28"

D Means within a column not followed by the same letter are
significantly different (p<0.05).
? Means+standard deviation.

T = 0.63 mg KOH/go| 911, 25°C Y wj: 0.82 mg KOH/g o2
272 0. 963'4- 1.07 mg KOH/ge} =o]7} 21gith Lim 5(2004)
2 f3 vhgE 25CoA 85 AFFE wf 27l 03594
1.13 mg KOH/gO.2 Z7}stguthe B 17} glon, Kim 5
(2012)9] Haro A {3 A|Z Al &3 7} v T2 AR
2 3041 CollA] 502 ARSI 27] A7} 0.32~0.610] 1.15~
2.45 mg KOH/go &2 F7k3t Aot fAgE 33kS Uetilth
olgfg ZAE 2 A9} v BH, 704 A7 F 15~
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Fig. 1. Changes in peroxide value of red pepper Yukwa
during the storage period.
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3] o, Ao sk Zol7t A gl A
oz yeyth gzt 15§34 BIEHE7HS vl
By 35Co|A] 2T 14649 meg/kgo] i, I35 G3= 126.79
meg/kge 2 15 {ate] A7t d Pojirh o] 1 {I
o] IHasHE7} S7b7F 2ol vlg] Rong, 3 wrad
o] A4 A& A= AL S-S € 5 Stk

A AF A F BEE7H #Ete AE AR 5
AW Absto] whE THikeHEo] 23} AMSE R BEAiE 7] i
©]31(Gunstone & Norris 1983), A &7|7F & IASHEZV) S5
7¥slth7b adte @A Atul o] o) whet w4k
2ol £=7F AAEEED BE2Y] fEolghs Ei(Kim &
Kim 2001)7} 9t} & dA-tol A= 35Co|lA A4st At it
ABHE7IY A&H o2 FUkste tiz2tet 1 ko] 1
AsHE A £t o wE Ao FEHh AFA8F
A 9 AFAEZ BE FF0lA A TR A 71EA
% A 7H= 40.0 meg/kg o]sto]m, o] 7|Eof wet =
Tot 1 Fake 35T A 28Y7HA] FH o] fAEThaL &
2 9T}, aHAEE 20099 7]% 4] EZ A (Food Code 2009)0] 4]
SABHET] 7| ZH 7 ST, 1 ol B B 7
AS =7t AAste] TEste Aol At A= B
o] AA|E 7] H&Zolth

2.

4. Sensory characteristics of red pepper Yukwa during the storage period"?

Overall
acceptability

Appearance  Color  Off flavor  Taste Texture

Week

Overall

Off flavor o
acceptability

Appearance ~ Color Taste Texture

Control

Red pepper Yukwa

8.50£0.55" 8.33+0.82" 8.67+0.52° 8.83x0.41° 9.00+0.00°

8.67+0.52°

8.67+0.52° 8.67+0.52* 8.50+0.84° 8.17+0.75° 8.33+0.82° 833+0.52°

8.29+0.49" 8.00£1.00° 7.86+0.90° 7.86+0.90° 7.43+0.98"
7.43£0.98° 7.14£0.69° 7.71+1.11* 7.7140.95% 6.71%1.60°
5.57£1.99° 4.57+0.98° 6.71+1.80° 7.14+1.35° 6.29+1.60°

15C
25C
35C

7.71+1.11%
7.14+0.90°
6.28+0.95°

6.43+1.90°
6.4342.15"
4714256

7.00+1.41
6.71+1.80°
5.29+1.60°

6.86£1.68" 6.86+1.68"
6.71+1.70° 6.43+1.90
6.00+2.08° 5.5742.15°

7.7140.76"
7.7140.95"
5.29+1.50°

7.4340.98"°
7.7141.11°
4.57+1.51°

7.2940.95° 7.00+1.15" 6.67+1.62° 6.00£1.41° 6.14+1.86"
6.29+1.46° 5.86+1.50° 6.00+1.41° 5.71+1.11° 5.00+1.35°
429+1.86° 3.71+1.60° 4.86+1.41° 4.29+1.07° 3.57+1.51°

15C
25C
35C

6.29+1.70°
5.29+1.68°
4.14+1.46°

7.29+1.38
6.57+1.40°
5.43+1.99°

7.14+1.52°
6.43+1.27°
5.29+1.80°

7.14+1.22° 7.29+1.25°
6.57£1.40° 6.57+1.27°
5.7142.56° 4.71+2.12°

6.86+1.07"
6.57+0.79°
5.29+1.60°

6.71£1.25
5.86+0.90°
4.29+1.50°

7.00+1.55" 6.67+1.51° 6.33+1.51° 6.17+1.72° 6.67+1.51°
5.83+1.33° 5.33+2.07° 4.83+1.33" 4.67+1.03° 3.67+1.03"
4.1742.13° 43342165 3.14+1.33° 2.83+1.47° 2.00+1.10°

15C
25T
35C

6.50+1.52°
3.83+1.60°
2.50+1.22°

6.7141.38*
5.1441.35
3.57+1.27°

7.14+0.90°
5.57£1.51°
4.14+121°

6.86+1.07* 7.00+£0.89"
5.57+1.13° 6.00+1.15°
4.86+1.46° 4.57+1.51°

7.14£0.90°
5.71£1.35
3.86+1.07°

7.1440.90°
543151
4.14+1.95°

7.00£1.55" 6.67£1.51° 6.33+1.51* 6.17+1.72* 6.67+1.51°
5.83+1.33" 5.33+2.07° 4.83+1.33° 4.67+1.03" 3.67+1.03°
4.1742.14° 43342165 3.17+1.33° 2.83+1.47° 2.00+1.10°

15C
25C
35C

6.50:1.52°
3.83+1.60°
2.504+1.22¢

6.17+1.83"
4.83+1.94°
43342.50

5.67+2.50°
4.86+1.94°
4.67+1.75°

6.67+1.37° 5.17+1.94°
6.00+1.41° 4.67+1.51°
45042.17° 5.83+1.72° 4.17+1.60°

6.83+1.47°
5.67+1.86°
5.00+1.67°

7.0041.55°
5.67+1.86°

7.00+0.58" 6.29+0.76" 6.29+0.76" 6.14+0.69" 6.29+1.11°
5.71£1.25° 5.29+41.50° 4.71+1.25° 4.57+0.98" 3.57+0.98°
3.57+0.53° 3.71+0.76° 3.29+0.76° 2.71+1.38° 2.00+0.58°

15C
25C
35T

10

6.00+1.00%
3.71+1.50°
2.29+0.95°

6.71+1.25" 6.43+0.79" 5.14+0.90°
5.5741.72° 5.71£1.50° 4.57+0.53"
4.4340.79° 4.86£1.07° 4.00+1.53°

6.14+0.90"
4.7120.76°
4.00+1.29°

5434113
47140.76°
4.57+1.27°

6.71+0.76"
5.43+]1.13°
5.00+1.29°

D Means within a column not followed by the same letter are significantly different (p<0.05).

Y Meanststandard deviation.
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B7HE Wi, Ao A Kt
2oA o B2 BHE wekth £3] 35T 4] 7040
FE o, 13 FI= 5.0 WOk, R 357HS W
of & {ito] et A HrtEeH, M ot FA
St AE Yetidoh AR 28U R A ), ot 227
o] Wr7t F43] Rotxlen, 7040 AAFS off thxT=
%, gb, 227 A 33 olstRE S =L, 1 fis 53
olat2 &A=t E3 WAl 7S E A thRTE 28
A o]FE FA3] RolA 70gAE 35T A AL of
2207407 HrtE gy 13 fatY] AWER] 7S Es o
2TEY A SN oA, 5645E #ErF A YR
700X = 35Co|A] 457702 Yetyttt o]eh 22 At
= ] At wEA APL-E 7|5 % Eg FopA A
EAo] oAl A2 AmHrh g2yt 13 fIke] 2
7] 715 &M e & Aol Ho|x| kAT, A% 7|7t 5
27 7|3=rt o W A0R Hol 113 WHNOF A
23 F7F A &t e AR ERlstsh

ot

e

Ao A olet YT oS WHE ZrIaY o= JNUSHI
o, ol I3 FI] {E7I% &5 AFY FE7IeH At
& A]2#"(VSLSF, Visual Shelf Life Simulator for Foods)& ©]
135} tHGacula & Kubala 1975). 11 -3t} ti =19 G5
713t 9% ZiKdata not shown), ELA & A1E 53 45
718t A2 713 dl27L 20096617192 A=,
IF FihE 274.78Y0.037 )2 AU & A9 2
o} Hlw S W 13 {7 h2FE ot Al ax
7} gl Az FLshac

3% 83 o AU AE A7) Qen, gRTs
oF 6AU7HA AHE 7HA7F 9 o2 LA, ofefg
& Aie BE AEe] 4R 9 ARo) AY ke s
£ Aol ohjmz AA| AE A4t Ao st ARE
o|gEolof B Ao WerHT,

Qo w A=

AF FHE 15, 25, 35CoflA 7043t AFsHEA FEE

ERE LD R

AL FRlsta, 13 F39] {5713 AS3HATh Mes
2% A3k, 15T ARPE of Mzo] Ayt o A
el aL, 53] AN E(agh) 7t 220 WE #sF Akt
A% 717 5 13 fae EA4S vl & Aah, 13 0a
W H7PF Rt Aret RARAEC FFE & ALE Hel
th A 2R 13§37} 495.68 gen® A UEt
S, 7097 AL o tfRxt= 35C7F 15CH} oF 2u)
o F7hetlch 15 faE A2oA H=TE o Sk
1,405.64 g/crio] Yt BANAL A} upiriA 2 A3
7rol A5 2&7t 255 7k A 0E UEaL, 35T
oA 7047t AFFE uf H2 e} vlwste] 13 {3t
688.860 g0 &2 A SAHEUTE 15 FO AEE tRTE
o} A yehd, a5 dado] Hrkd §iv Aol o
EF2 AL ¥ 5 A8l IRIBETIA = 28} v
2 4 g R2F+= 146.49 meg/kgo]| i, 11 GIH= 126.79 meq/
kgo &2 13 §uko] A7t @ oyttt A% F 5449
A3l 27 EY 113 {F39] 7|3 E W3t o FHo] 1
el #53 4] o fAEAT AFY /571F A=
A2E S o] 83t 5718 &% Ay, B A ER AL
7V o83t tiR+= 20042 AAEGY, 1 fihe
274.78U 2 AA o] 13 futo] §E7|3o] © AA A=
Hdtk 2aFo g ns dalE HUKst 1% fat tix
TEG A 5 FEY HEE Ho| Aol 2 As ¢

& st

ZHA| =

¢

2 A7 TR TE ARG A=A |
ALY, FAHI: PI0079472013)9) X PO = SHEIFYTH
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