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Quality changes of Oiji with various antimicrobial ingredients during fermentation

Shim younghyn, Yoo Changhee, Cha Gyunghee
Department of Nutrition, Seoul Women’s University

Abstract

This study was carried out to observe the changes of Ojji quality during fermentation by preparing the samples with
various functional ingredients {Chinese pepper(Sancho), onion, pine leaves) exerting antimicrobial effect.

The pH values of all experiment groups decreased significantly in proportion to the ripening period(P<0.05).
Control and Chinese pepper-added groups showed a rapid decrease in pH after 5 days of ripening, and Onion- and
Pine leaves-added groups after 3 days of ripening. All experimental groups showed the lowest pH value at the 20th
day of ripening. Rapid permeation of salt solution occured in all groups at the 3rd day of ripening. But the
increase rate of salt permeation decreased gradually after 3 days of ripening.

Lightness and redness in color decreased gradually in all groups, but the redness of Pine leaves-added group
increased at the 30th day of ripening. Yellowness of control group was higher than that of others after 10 days of
ripening(P<0.05), and the yellowness of pine leaves-added Oiji was the lowest among all after 5 days of
ripening(P<0.05).

The maximum cutting force of raw cucumber was observed at stem end followed by blossom end and middle
part, and the Oiji samples also showed the same order at the early stage of ripening. In general, maximum cutting
force of minor ingredient-added Oiji was higher than that of control and maximum cutting force was decreased at
the 30th day of ripening. Onion-added group showed the highest value among all at the 40th day of ripening.

Chinese pepper-added group was ranked low, but onion- and pine leaves-added groups were ranked high in sensory
evaluation.
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Fig. 1. Flow chart of Oiji preparation
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Table 1. Composition of Ojji preparation

Sample
Ingredients control sancho onion oo
leaves

Cucumber(Number) 40 40 40 40
Salt solution(%) 10 10 10 10
Sancho(%) 0 0.6 0 0
Onion(%) 0 0 5 0

Pine leaves(%) 0 0 0 0.9
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Instrumental condition of Texture analyser

Test type Texture profile analysis
Probe kinfe edge type
probe speed 0.5mmys
Force Threshold 0.02kg
Autoscaling on
pretest speed 5.0mmy/s
post test speed 10.0mm/s
%Deformation 100
Contact area 28.27
Contact force 5.0kg
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Table 2. Changes in pH, total acidity and total acidity
of Ojji during fermentaion

ltem Fermentation reatments pine
time (days) control sancho onion

leaves

0 25720 A570 A570 A5

3 A553°  C537° G533 PBsg3P

- 5 A523°  B521° P404° 475

P 10 A2280  S339' P319t B35y

20 4323 P38 P31 G4

30 B34t C322° 3197 A326°

40.136°  40.136° *0.136° “0.136'

50.177° "0.212° P0.182° Po.180"

az‘i’;ai:y Po.184° ©0.208" *0251° P0.223°

%) 10 P0.267° B0279° *0.341° P0.258°

20 50.327* *P0.361° "0.391° *0.396"

30 50330 %0331 “0.368" P0.306

%030° %0300 030"  “0.30°

B3¢ G308 “333°  “3.28°

COZ‘I’;;[S ©340° D325 Piegt  *3.78"

% 10 353> P340 B35 A3sst

20 €333 "368° P343' P3ag

30 5385 #3095 P3gs® C373°

Means with the same letter are not significantly different
(P<0.05)
A-C : Means Duncan’s multiple range test for different
preparation method(raw)
a-f : Means Duncan’s multiple range test for brining
days(column)
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Fig. 2. Changes in pH of Ojji during fermentaion
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Fig. 3. Changes in total acidity of Ojji during fermentaion
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Table 3. Changes in Hunter’s color values of Oiji during
fermentaion

Hunter’s Eermentation Treatments

color . i pine
value  time (days) control sancho onion leaves

0 %48.05° "48.05" "48.05" “48.05°

3 "42.67° “4493" “4025° "42.70°

L 5 %41.33° “37.78" ®39.27° “41.99°
10 240177 Y35.43° “38.67% “36.23¢

20 240214 “3543° ®3594' *36.07°

30 “36,12° 38.26° “37.06° V3574

0 A12.82° A.12.82° "-12.82" ~-12.82°

3 A734° B771° 612 M781°

5 A621° Y5245 "6.02° “-53la

a 10 25830 “281° “461° 466"
20 A455° Y371° Y407 P430°

30 A3710 A356° f434° A1197

420.93° 42093 *2093° "20.93"

3 ®16.87° "16.40" “11.90' *16.00™

b 5 ®15.89¢ “14.23' *16.36° V13.36°
10 42394 Y1848 "21.36" “20.37"

20 424" ®19.60° “18.49° “18.20"

30 A%16.39° "?15.83° *18.33" "13.11°

L : Lightness, a : Redness, b : Yellowness
Means with the same letter are not significantly different
(P<0.05)
A-D : Means Duncan’s multiple range test for different
preparation method(raw)
a-f : Means Duncan’s multiple range test for brining
days(column)
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x2S I AV, €9 AEES 54 3949
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Alge agk2 &9 F}22 FAEE Jehd Ao
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4 20974K] JA ko] FUtsHvl &4 30Y0]
HH F43] gol oA 233 Z8FEs Zo
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%“—EEb Hzxed 4z AV, €9 3729

S Mool A o 209390M 4 5¥°] FH zZ
15.89, 1423, 1636202 ZAasitisl Al Z7bsHA
g1 %49 3080 HY bk B8 thP<0.001).
4 109 olF tx¥Y A= FARE FV)
T QoA RT ¥YI(P<0.05), £UE HIIT L0
e &4 59 olF g QoA Hla F &
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20179 &4 T F9E FEAH(cutting test) S
Texture analyser2 &3 Ay += Table 4-67 2t}

Table 4. Changes in texture characteristics of Blossom
end of Ojji during fermentaion

8 - 3743

20]A 9 F9 F Fo] Eojle FEH(blossom
end)®] Z-2(Table 4) %74 34l ZE APFA

HE F¥(maximum  cutting  force)o] 43 ©.0]9)

2528.7g¥ v}  controli-  7498.0g, Atx  IE

8787.3g, T F7HE 7869.4g, £ A/FE 8148.1g

22 EL e BATHP<0.05). q2Fe £477%
R

o] P wet Fvtet FAE DHEIEd 54
5ol 7hd ®=2 30058.8g)& UEd F AA3
#astd &4 3044 FAAG483nE R &
Al &4 4090 HY Z7HAE UERTHP<0.05).
dE ANAEE 4 10d9] FAYAE Holn olF
A2 FAHRAHP<005). FE AE I3 B}
T A% &4 5% 8712 F b %L ge
Bonw control## W %dA F7te AAE HNHE
St 4TS vehgoy 2 Z& controlde] HE
Zor), Aukzo =z o .ﬁ__,];gg o q._e_ A
Aol vd I Arhzel ¥ Andvds
o =4 40dol HW FAN ¥ = 3 -‘ff%
9601.2g9] & el e

201X ¢4} 7}-2d H$(Middle end)= Table 5o 1}
Ehd uke) o]l 573t whel A 2ofe] 2635.3g
Et BE AFE2IdAN w2 38 JEhdoiP<0.05).
ey Bolasl g AkEe AdE e A=
AXE 4 30¥0] HU FAdE HgAGFo)
Al 7k g Zvew o] &4 40do) Y
SolHo g ZHa3E T (P<0.05). 4x ANZES &4
Z71 g3 F7bER SAEY 40 10949
9637.3g2] HWAE BERJATHP<0.05). I3} Hlzge
%4 109 7HE =& 2(11344.19)8 B T 7
Astg ey &4 40do] HWd £4 3099 8995.0g
o A 10286.1g9] F7HE & UERRAP<0.05) ©&

it

Table 5. Changes in texture characteristics of Middle
end of Ojji during fermentaion

Fermentation treatments Fermentation treatments

time (days) control sancho onion  pine leaves time (days) control sancho onion  pine leaves
0 #25287% 252870 252877 f2528.7° 0 26353°  %2635.3°  "26353° “2635.3°
3 A7498.0" "8787.3" ~7869.4° "8148.1° 3 Y6167.0° "%71702° "®7178.8°  %9614.0°
5 #9058.8° "8133.3° 72503  %9027.9° 5 #9574.6° "7938.5" "7865.8°  "3186.0°
10 48462.4° 09580.2° 83104 "0085.8" 10 ?9173.4°  "9637.3° “*11344.1°  *9353.0°
20 A7016.3" "8922.3" “9093.8° "8935.8" 20 78696.4" “8021.6° "8928.3™  “3648.0°
30 “54183b “8882.4° “8514.3"° “g742.8° 30 #9331.3° "8679.2" "8995.0  “9631.0°
40 2817477 “8257.3 "9601.2° “9359.6" 40 %2040.3°  %7195.3" "10286.1"° *"0238.0°

Means with the same letter are not significantly different Means with the same letter are not significantly different

(P<0.05) (P<0.05)

A-D : Means Duncan’s multiple range test for different
preparation method(raw)
a-f : Means Duncan’s multiple range test for brining days
(column)

@Rz B8 A ATA A452000)

A-D : Means Duncan’s multiple range test for different
preparation method(raw)
a-f : Means Duncan’s multiple range test for brining
days(column)
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AFTF vjnstd SV w1 £9 A
43Ul & AF 2l vE =2 g Zoy,
g717k0] Aol wet HdEdEe] Frbe A
S8 og ¥hEE 9 ThP<0.05).

20lAY EXESY F, Z7]d Bole HE
(stem end)el]l QlojA HUHE G 2(Table 6) S47]
7+ Afol wEl geo] 31186gHTE BT =71El4
o £9l@FsME M vE FAE B o
2 AESY F9FA Aol AU ¥z AVE
I o ZFhEE 4770 JIFHEA HA F
7hstbrt &4 30de] HW A F oAl &4
40d0o] HH F7het #& R a8y &4 AL
9 AY Aoz Friete FolE UEUH
ohE A¥EFH 28 £4 3099 117629z 7HF
E2 #&e EHTHP<0.05).

S o

20X R F Fo] Eolds F-E(blossom
end) 7 Ex]RE(stem end)9] Hu) A2 AHAWF

o2 %4 3090 HW fhde £AE U=
d ol= pHe} A= SH A9 Zo| 3044 v
9 5o 95 2o)A9 zFo] EHAE AF
o) A E o] o Plez AzdErt
Avid o g HYAdE L &4 304440 FaEH
e ot @59 ARG gARALH ol
F FAL =FEGE RSl pectinesterase £
polygalacturonase®] A= 2t7} 33 23E 7]FH o
2 3718 ¥ gadyl MEez Yehid ¢4 3
7b9]l A i AEEH 28 §4 309 o]%4
E A& FEE fAsk=Y ole €49 I+
AEo] Zgeld mAEY EAHS AfFozn ¥
RN EAES B0 ol AR Yz
Eg 54717 F AdADHEY Fte A/4ad

Table 6. Changes in texture characteristics of Stem end
of Ojji during fermentaion

Fermentation treatments

time (days)  conirol sancho onion  pine leaves
0 31186° “3118.6° "31186° "3118.6°
3 A10747.3°  8268.0° “"9421.0° *°10430.0°
5 #9974.8° *10068.6° "9305.5"° *10137.5"
10 %9760.8"° "10129.6™ "10248.8"° “11224.7"
20 298733 *10814.0° "9570.4%° “11197.0°
30 Y9764.7°  0493.4™ “8618.7° “11762.9°
40 A8955.4° *10189.6" “10790.7° "11106.6"
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Table 7. Sensory evaluation data of Ojji during
fermentaion

Sensory  Fermentation Heatments "
evaluation time (days) Control Sancho Onion Pine
leaves
3 48.14° "8.86" 7935 “8.59"
5 A727° “8.85° 873 873
Ordor 10 2929" 4821 859" "9.00°
20 A8.87°° 7.34™ Ag43" ~¥g39°
30 ¥725" “6.61° 892" "°8.04°
3 27" 4159 1180 "645°
5 %6.74° 803" "7.64° "8.13°
Taste 10 830" “8.67° “822° “~791°
20 Y754 P765 U796 #8.86"
30 “6.82°  “6.06° "9.62" Y8.09"
3 “8.29° *1027° "8.62° **10.11°
5 %9.16° “8.85° %021 “8.89"
Cispness 10 A9 51* P8.58° *1049° “8.05°
20 Y6.92™ Y765° %063 954
30 Y6.32° “8.66° %974 "956"
Oerall : 8'03; ;8'288:0 ;7 '57: :7'54:
acocpt- 5 A7.42 A8.13a A7.98D A8.96B
ability 10 58.24” 8.84° "8.06° “8.55
20 7.28° U761 "Y8.14° 926"
30 “6.33" “6.68° 991" 891"

Means with the same letter are not significantly different
(P<0.05)
A-D : Means Duncan’s multiple range test for different
preparation method(raw)
a-f : Means Duncan’s multiple range test for brining
days(column)
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Means with the same letter are not significantly different
(P<0.05)
A-C : Means Duncan’s multiple range test for different
preparation method(raw)
a-f : Means Duncan’s multiple range test for brining
days(column)
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