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Quality Characteristics of Low-Salted Yacon Pickles with
Leaf-mustard and Pepper

Ki Hoon Shim and Ok Ja Choi*
Department of Food & Cooking Science, Sunchon National University

Abstract To improve a low-salted yacon pickle, the change of quality characteristics during the storage of yacon pickles
were investigated at 18°C for 50 days using two-way ANOVA. One factor that was added was the leaf-mustard and pepper
(A), the other was storage time (B). The leaf-mustard and pepper were added to increase the yacon pickle’s taste, flavor,
and properties. The sugar content, total acidity and salinity were significant for factor A and B. With the interaction effect
of the two factors, yacon pickles increased as storage time increased. The L value was not significant for factor A but
significant for factor B. The a and b values were significant for the two factors. All Hunter’s color value had the
interaction effect. The shearing force was not significant for each factor, and yacon pickles did not show a softening effect.
In the results of the sensory evaluation, color, taste, and overall preference were significant for factor A and B, yet the
flavor was only significant for factor B. The texture was not significant at all. In the overall preference, yacon pickles were
higher at 30 and 40 days and also, had the interaction effect. Yacon pickles were not above the 3.0% of salinity.

Keywords: yacon, pickle, low salt, leaf-mustard, pepper

N B

l
1~

el dzRE ALE gol ALl ALR
A TFgste] B BRel g S wrEoiith o
AP BA AR o)t 4F 402 olgHol
on], 53 AW ¥EHY] 48 JP= FHolt 4F ve
FET WURIATHY. YA el Az

| W Aol ge AnE

=
=
[e)
T

I ol
rir o
N
MoeE e W

o

2o

DS
kR
fo 30 to i &
T2y M
© i
X,
i)
:Jd
N

1
B

il
rlo

N
b
5

e o &L &P = o K
ol
N o
fr
fin}

Mol > 4o rr
N

Lo

N K

o
ot ﬂ;l
ilu} °
__Lg
;

o 2
L)
fu
2
BN
i o
o
=
12

oz |t
e
N o
&

o
Ho
o
12
2
ol
Rl
o
op
o
A=)
o
e
tlo

*Corresponding author: Ok Ja Choi, Dept. of Food & Cooking Sci-
ence, Sunchon National University, Suncheon, Jeonnam 540-742,
Korea

Tel: 82-61-750-3692

Fax: 82-61-750-3692

Email: coj@sunchon.ac.kr

Received October 12, 2011; revised March 10, 2012;

accepted July 5, 2012

545
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O o]§H, 3‘&*3% ;%l;— mj ko] AL &

o) 719k wgte] glom, thE Ajidl BlE) Ca, Fe 52 7
A7} vitamin A, B, C 59] o] =th22). ZFE 7RI &

31 glucose, sucrose 2 FF2} amino acid, mineral, vitamin
C 5ol FH3ta, &8 X7 8421 chlorophyll, caro-
tenoids, capsanthin, B-carotene, capsorubin, capsaicin 52 THT
Eow, 11 9o ksl 3 Edwo] B e VIS E Ho
& Hoew oxaq;q 1 TH23,24).

meEpr 2 Agte Ah AAVREER] HE] v A A
o] A Azt TAEE A fste] kst 2 g
ol FFE 2t IFE HASEE AU o9k o] A
H AA o2 FEe] A F FAEG BAS Sk A of
Z H&9 AxWEE e, AES 7S AESIT

u N ox

Mz W

=
B Aol ARERE ol 2011dE Ad RN o
ok st Aol AReldlth A ok ¥F Ase %

FW4h), Z2FEHA4L, ' (Samyang Co., Seoul, Korea), 2%
(Ottogi, Anyang, Gyeonggi, Korea), <<% (Sampyo, Seoul,
Korea)g AHE-315 T}

O HZ M=

et - Akl 7Ee] 4R A IFE HUES o 9F 9]
F4 549< 43 Y8t ool S AAS F 1% F
29 AFE] 3A7F AR F Table 13} 2+ viFM]&E ¥
25 AxAT A AEe 2t 1FE HlsHA] o Oki ¥
22 Ax39, B AlEE= % SOg% A7VIRAL, C AlEE 3L
FE 50g 7‘“7}6 °;‘°rt1, D 4] 7k 253 IF 25¢% 147}

To] ﬂiz A o IES 18
2°coﬂH y_ﬂro}‘ﬂ*ﬂ 02 —‘:'rEi 0L71A] 10d o= HFA|HO

2 AEES AF skl A skl

i =X
1o

ol HF M F Br= AlE 10gd FFRTE 100mLE
Aeet oy FE=ANo. 507-I, Hand refractometer, Nippon Opti-
cal Works Co., LTD., Tokyo, Japan)Z 33| WHi =73} 3k

2 a9,

%

VLR

ol ¥Fe AT F A== AR 3 1009 S/RTE
BaL AeolA 3027 wukek v 3,000 pmellA 3027 AAE
2](MF 600, Hanil Science Industrial, Kangeung, Korea)sl] %
NS 0.1 N-NaOHZ 53} 4397, 38 W =Hsle] FFzk

T}

i

P

of

= =3

o ¥Ze] A F = F4S MohrH(25)0] Fate A&
Sge& Fsted 100mL= H83 F SE7F wwkel vy ofsie &
ol 10mLE FHat] 10% K,Cr0, AA2FS 1mLE 718k

Table 1. Formulas for yacon pickles with leaf-mustard and
pepper

Samples A B C D
Yacon (g) 300 300 300 300
Water (mL) 300 300 300 300
Vinegar (mL) 200 200 200 200
Salt (g) 20 20 20 20
Sugar (g) 130 130 130 130
Leaf-mustard (g) 0 50 0 25
Pepper (g) 0 0 50 25

A, Control; B, Yacon pickle with 50 g leaf-mustard; C, Yacon pickle
with 50 g pepper; D, Yacon pickle with 25 g leaf-mustard and 25 g

pepper

0.IN-AgNo, = #Asto] A28 S He= He TUHoR &9l
33 whe ZAste] Barghe 78

M =X

o & AF F AL W= AIHAIJC 801S, Tokyo,
Japan)E AME-8l] L(MAR), a(BA %), bEAE) #he 63 HHE
ZAste] HAke Tkt

Mo 59

ofFF H&e| A T e W= texture analyzer(TA-XT2i,
Stable Micro System Co., Surrey, UK)E AF&-3lo] 24313t}
Sheared force®] ZAZ7ALS test type: measure force compression,
test speed: 5.0 mm/sec, strain: 90%, calibraion probe: shear
blade set® ste] 33] WhE ZAste] HFahs TFolich

ZHsZA

e eddEa 2Ast skl 178 e
2 e 7Jr A& grldle drRelA e A A
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(overall preference)® 153 line scale AME3IRIL, 243 3A)|
A7 218 ¢ JEE Tk 172 g ASEA e
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Fig. 1. Changes in sugar degree of yacon pickles with leaf-
mustard and pepper during storage at 18°C. A, Control; B, Yacon
pickle with 50 g leaf-mustard; C, Yacon pickle with 50 g pepper; D,
Yacon pickle with 25 g leaf-mustard and 25 g pepper
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Fig. 2. Changes in titrated acidity of yacon pickles with leaf-

mustard and pepper during storage at 18°C. A, Control; B, Yacon

pickle with 50 g leaf-mustard; C, Yacon pickle with 50 g pepper; D,
Yacon pickle with 25 g leaf-mustard and 25 g pepper

A% B4 2Aze Fig 37 2o 2 23 Ak e AR
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et} ok W9 dxE 2 35 Hiel 44717k w
E 458 237 e AeE YERTH(Table 2). A7 20€ 7
Asla 7tz 135 H71e D AE7F A7 5% A
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TE9] GEE 1.86-1.91%= Hok=tl], AlxIAoA de-del 3
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Table 2. The results of repeated measure two-way ANOVA in change of physicochemical properties in yacon pickles with leaf-mustard

and pepper
Physicochemical properties Sums of square df Mean square F-value
Model 7.047 23 0.306 65.856%**
Sugar Samples 0.294 3 0.098 21.042%%*
contents Storage time 6.539 1.308 281.094***
Samples x storage time 0214 15 0.014 3.072%*
Model 41.886 23 1.821 473.624%**
Titrable Samples 0.505 0.168 43.750%**
acidity Storage time 40.964 8.193 2130.695%**
Samples x storage time 0.418 15 0.028 7.242%**
Model 23.833 23 1.036 604.784***
NaCl Samples 0.778 0.259 151.437%**
Storage time 22.681 5 4.536 2647.544 %k kk%%
Samples x storage time 0.374 15 0.025 14.534
Model 751.615 23 32.679 10.859%**
Samples 3.202 1.067 0.355
L value Storage time 345712 69.142 22.975%+%
Samples x storage time 402.702 15 26.847 8.921***
Model 1314.890 23 57.169 225.197***
Samples 79.965 26.655 104.997***
a value Storage time 1126215 5 225243 887.262%+*
Samples x storage time 108.710 15 7.247 28.548***
Model 1039.784 23 45.208 76.337%**
b value Samples 82322 3 27.441 46.335%**
Storage time 623.197 5 124.639 210.462%**
Samples x storage time 334.265 15 22.284 37.629%**
Model 0.170 23 0.007 1.298
Cutting Samples 0.004 3 0.001 0.246
force Storage time 0.102 5 0.020 3.577**
Samples x storage time 0.064 15 0.004 0.749
Statistically significant at the level of p<0.05
#4p<0.01, **%p<0.001
AR A 200 FGI, A 30Ul RE AR BA
oM ashe BFS B, o= ok R 71 w 1% Zmaell 3A7E 5 oFE S AT = 2t 155 AUt
2F A2 o] AR 4E°l zpolel] W Zlow AYzhET), Az g ofFS Flste] Axd Y ok ¥E9
of 2l ke 2} 3 A7hel e ARzl felA A BN ABE Fig 49k 2 2% 3% A7b) e AEg
Dk IR, AR R AEDe] Go1Hel Aok sl ol FoIA) Aol elE, Al mebE fe14el A
o Ao I JATHTable 2). ok WF] bk T 7} 9191Th. Table 22] ]9 EAFRAMOME F Zho] 1.298, p
A7H1 A NEE A 2097 S7REIIAL 2 ol Felle & °] 02192 modelo] HEA| SFo} ofF -”4%94 =44 2
sabe A% BIow, 7S A7le B Ame A7) 2 = A7lel AR71700] meb Aee WA e AeE e
A5 F7kaTh C ARE A% 0DHE SAE 50 Heh 20k SOl 8w W2e] AY F BAe
Al oRb P2k SO, 43 1FE AKE D ARE ARVl Aol depdt A3 BAS, Moon 5(17)
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Fig. 3. Changes in NaCl of yacon pickles with leaf-mustard and

pepper during storage at 18°C. A, Control; B, Yacon pickle with

50 g leaf-mustard; C, Yacon pickle with 50 g pepper; D, Yacon
pickle with 25 g leaf-mustard and 25 g pepper
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Fig. 4. Changes in cutting force of yacon pickles with leaf-
mustard and pepper during storage at 18°C. A, Control; B, Yacon
pickle with 50 g leaf-mustard; C, Yacon pickle with 50 g pepper; D,
Yacon pickle with 25 g leaf-mustard and 25 g pepper

7] wom AzkEL v diF AsE B
A7kl W ARl freldel Aol A% 20, 40
R, 2te 138 W7k D Algsh gl tid AEEst 7}
2 w3k A7) me s AL fele) Aol7t 9L
o, A% 3024 7P AEE e Aew detoy, A
4 0UREE W) U AT} DD $5L FA5E A
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Table 3. Changes in Hunter’s color values of yacon pickles with leaf-mustard and pepper

Samples" Storage time (day) A B C D

0 60.013.135C 60.0143.13 60.013.13 60.01+3.13€

10 61.92+2.81° 64.311.10* 62.66+0.93 66.49+0.67*

L value 20 59.69+0.07° 64.76:0.30" 61.42+0.15 62.99+0.25"
30 65.62+0.55" 63.410.39* 62.47+4 60 63.88+0.17°

40 65.66+0.07* 64.22+0.54* 65.84+0.09* 63.70+0.17"

50 65.65+0.35 59.540.19" 65.91£0.39" 60.72+0.38°

0 -6.6020.89C -6.60-0.89" -6.60-0.89° -6.60:0.89°

10 -1.67£027® -0.78£0.68" -0.48+0.26" 0.13+0.52
20 -0.08+0.33% 1.95+0.10% 1.40+0.41° 3.44+0.74%

avalue 30 -1.50+0.33® 0.8120.54° -0.42+0.23% -1.38£0.27°
40 -0.51£0.17% -0.19+£0.25° 0.85+0.12" 1.36:£0.34%
50 -0.2020.24 3044035 -0.70+0.32% 4.07+0.41%

0 14.45+1.40P 14.45+1 40 14.45+1 40° 14.45+1.40°

10 18.0841.28 17.08+0.74 19.82+1.16' 19.89+0.93%
20 22.3040.14% 16.10£0.09° 2121£031%® 14.97+0.38°

b value 30 17.62+0.16 19.16+0.28" 21.15+1.03® 18.84£0.20%C
40 20.34+0.11% 19.2040.148 22.7440.33% 18.6120.23%
50 19.98+0.22°3 23.16+0.34% 20.06+0.24 20.89+0.22%

YSamples are same as Table 1. All values are mean+SD. Means in row (a-c) and a column (A-E) followed by different superscripts are significantly

different at p<0.05 by Duncan’s multiple range test.
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Table 4. Changes in sensory evaluation of yacon pickles with leaf-mustard and pepper

Samples” Storage time (day) A B C D
0 433+1.67° 4.53+2.83P 4.8843.11C 4.94+2.75P
10 6.0041.26° 6.45+1.165 6.9141.748 7.09+41.20°
col 20 6.63+1.70 8.56+1.95% 9.04+2.99% 8.101.81%C
otor 30 9.17+1.62% 8.74+1.24"" 9.69+1.90" 9.93+1.45"
40 8.0042.46" 9.98+1.42% 10.39+1.65% 10,641 .88
50 8.12+1.71° 9.20:£1.96™B 10144137 11.5442. 272
0 4.88+1.92¢ 427+1.91° 4.91+2.93¢ 4.52+1.84C
10 6.69:2.49° 6.92+2.27° 6.8442.65° 6.91+1.87°
20 8.19:+1.82% 9.26:+1.15%8 9.61:1.40" 9.69+1.22%
Taste 30 8.99+1.75" 10.22+2.69* 10.14+1 .84 10.66+1.89
40 8.75+1.13% 9261207 9.98+1.33% 10.48+1.83%
50 8.711.46 8.77+1.06" 9.10+1.07° 10.3942.07
0 4.82+1 23" 4.52+1 85° 4.55+1 86 4.65+2.04
10 6.1342.12% 5.8942.13% 5.42+1.97% 6.20+1.87
. 20 6.0041.41% 57241314 5.9041.974 5.8742.19
avor 30 6.40+1.10" 6.13+1.86" 6.34+1.17" 6.31=1.60
40 6.33+1.40* 6.40+1.78 6.06+1.48 6.50+1.39
50 6.45+1.50* 6.05+1.46 6.18+1.28" 6.04+1.84
0 6.91+1.57 6.95+1.41 7.08+1.66 6.88+1.93
10 7.61+1.58 720+1.56 7.64+2.34 7.5141.90
_— 20 7.64+0.89 7.50+1.74 82142.56 7.79+1.58
exture 30 8.15+1.23 7.832.52 7.77+2.46 737220
40 7.72+1.84 7.69+2.25 8.29+2.88 8.02+2.61
50 75942 .44 7.0242.81 7.84+2.91 7.8241.70
0 4.58+136° 4.58+1.59¢ 426+1.11° 4.82+1.50°
10 6.53+1.528 7.85+1 3348 7.49+1.50° 738+1.48°
Overall 20 7.62+1.56" 77241678 8,621,425 9.32+1.66™
preference 30 8.08+1.37" 8.43+1.54" 10.03+2.18% 10.1142.12%
40 8.04+1.15" 8.09:£1,79°A 0.35+1 258 10.16+1.79*
50 7.28+1.85"8 7.05+1.86" 8.68+1.54 9.80£1.78%

USamples are same as Table 1. All values are meantSD. Means in row (a-c) and a column (A-D) followed by different superscripts are
significantly different at p<0.05 by Duncan’s multiple range test.
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Table 5. The results of repeated measure two-way ANOVA in change of sensory evaluation in yacon pickles with leaf-mustard and

pepper
Sensory evaluation Sums of square df Mean square F-value
Model 1698.379 23 73.843 19.209%%**
Col Samples 171.148 3 57.049 14.8417%%*
oot Storage time 1430.694 5 286.139 74.435%%
Samples x storage time 96.537 15 6.436 1.674
Model 1597.095 23 69.439 19.461%**
Tast, Samples 63.726 3 21.242 5.953%%*
aste Storage time 1480.562 5 296.112 82.987+**
Samples x storage time 52.807 15 3.520 0.987
Model 148.626 23 6.462 2.259%%
Samples 5117 3 1.706 0.596
Flavor . sk
Storage time 136.183 5 27.237 9.521
Samples x storage time 7.326 15 0.488 0.171
Model 65.466 23 2.846 0.649
Textu Samples 9.997 3 3.332 0.760
exture Storage time 41223 5 8.245 1.879
Samples x storage time 14.246 15 0.950 0.216
Model 1216.638 23 52.897 20.614%**
Overall Samples 159.933 3 53.311 20.775%**
preference Storage time 969.537 5 193.907 75.565%**
Samples x storage time 87.167 15 5.811 2.265%*
Statistically significant at the level of p<0.05
**p<0.01, ***p<0.001
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