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Changes in the Contents of Total Vitamin C and Reducing Sugars of
Starchy Pastes Added Kimchi during Fermentation
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Abstract

This study was conducted to determine the changes in the contents of vitamin C and reducing sugars of
wheat flour and glutinous rice pastes added Kimchi during fermentation. Kimchi was fermented at 10°C for 14
days. Sensory evaluation of various Kimchi samples were also conducted. During fermentation, pH decreased
in the order of wheat flour paste added Kimchi (WHFP-Kimchi), glutinous rice paste added Kimchi (GLRP-
Kimchi) and control. Total acidity increased in the same order. The contents of total vitamin C of all Kimchi
samples decreased. Total reducing sugar contents of Kimchi juices from various samples decreased in the ord-
er of WHFP-Kimchi, GLRP-Kimchi and control. In sensory evaluation, the red color of Kimchi juice de-
creased in the order of control>WHFP-Kimchi>GLRP-Kimchi. Off flavor decreased control>WHFP-Kimchi>
GLRP-Kimchi. Firmness decreased control>GLRP-Kimchi>WHFP-Kimchi. Sour tate decreased WHFP-Kimchi>
Control>GLRP-Kimchi. But there were no significant defference in crispiness, ans salty taste. Overall pref-

erence decreased GLRP-Kimchi>control>WHFP-Kimchi.
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Table 1. Ingredient ratios of various Kimchi

glucose, fructose, galactose, mannose, xylose2] 57}

Wheat  Glutinous E AHg-stolvt
N . flour paste rice paste
Kimchies Ingredients  Control addd added L
Kimchi  Kimchi 5. 2sEM
Salted Korean cabbage 100 100 100 A9 4 F pH 4.0-4.5 Apole] HA 572 At
Green Onion 2 2 2 s suAel A2 ARz stelch B49] 271471
Galic 2 2 2 -
Ginger 1 1 1 o] WlEe] F2 By A58 3% P43 3mL A
Red pepper powder 2 2 2 o) PHFEE 1 B AFejopste Apahe o
Salted anchovy juice 5 5 5 s 10w 3 = ) ==zl A
Glutinous Rice paste 0 0 2.5 st 106l AAstoict. A9l R 2t At
Wheat Flour paste 0 2.5 0 2] 218 4r)o) TAFow A Al 85 gtnr] A gl
b 7M  JES Adesh A%e YA AFstleh
14907 AAsEA AAso) we Avel ALSstel W/FSA e RE A, FEUff favor), A%, A,
o} AAEZ 9 Wy RE v E-L o] BV ulS A A&l X5 % (overall acceptability)} &A% 323
wzeto] 247 40 g% 20 mLe] T eEe] SN F  7+& Folur] $l8) ATA (hardness)FH obatolsi
A3l ol dA S oPd 53} o] Artstalct 2] & (crispinessy2 5%t =& o]gsle] SRl
t}. A2 dE2TS 3HoE o] EFEAREG
2. pHY M5 9§ eksteF=1, EEABUCE OB oo =24,
7 73)9) FEE& Whaman No2 ofmhxleli] ozt EEA RS Ro¥=3d, EEAmwch Zaich=ed,

slo] P2 ofd] 10mLE A]RHSE 3l pHE pH
meter(EXTECH Model 671)Z =A3lgx At+= 0.
IN NaOHE&H o2 A 3le] pH 8.30] & wfj7}x]9]
NaOH £ 4] mL2 Aojsig]on ol71-& ZAM
o2 ghitshel FAUHLE TA AL

3. & Vitamin C g2kQ| &3

A 24 5g8 A& F 5% m-H3PO4E) 0 2 =
3o 2,4-dinitrophenyl hydrazin B 4¥Wo 2 ZX] ?5]»
9o F3 vitamin C& L-ascorbic acid(Sigma.Co)S

Agstsdel.

4. SRl Hat

7) =] 98¢~ Whatman No.2 ¢ A| & oj3}str 1 &
200 uLE # s HPLCFQE A zHo 2 3}o] Table
29} 22 702 B o] W FFFLEE

Table 2. HPLC Condition (Waters PicoTag System)

Column Carbohydrate analysis column

3.9% 300 mm

Column oven tempt. 35°C
HPLC pump Water 510
HPLC injector Water 712 WISP
Detector Water 410 Refractometer

(SENS 64, U325 35°C)
Solvent 80% CH,CN, 20% dH,O
Flow rate 2.0 mL/min
Run time 15 min

Injection volume Standard 20 pL

Samples 5 pl
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Fig. 1. Chnages in pH of various Kimchi samples during
fermentation at 10°C. —m—Control Kimchi, - ®--
WHFP: wheat flour paste added Kimchi, ---A----GLRP:
glutinous rice paste added Kimchi.
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Fig. 2. Changes in total acidity of various Kimchi sam-
ples during fermentation at 10°C. —=—Control Kimchi,

® ----WHFP: wheat flour paste added Kimchi, ---A----
GLRP: glutinous rice paste added Kimchi.
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Fig. 3. Changes in total vitamin C contents of various
Kimchi samples during fermentation at 10°C. —m—-
Control Kimchi, --- @ ----WHFP: wheat flour paste add-
ed Kimchi, ---A----GLRP: glutinous rice paste added
Kimchi.
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Fig. 4. Changes in total sugars contents of various
Kimchi samples during fermentation at 10°C. —m—-
Control Kimchi, ---®----WHFP: wheat flour paste add-
ed Kimchi, ---A----GLRP: glutinous rice paste added
Kimchi.

7V AEaeldt A]ulRE wE AHe] feug
HPLCZ #2418} A7} glucose?} fructoser} €4 14<d
R7A] A& o2 7h4stdon] o] damide
amylase 5 B Z3} E4F-Eo] LFAH YA ol A3}y
o] A7 RE F7]ol 0|27 |7HA] 24317 it
2 Atz 9ot 3 592 2arl 2894 man-
nose, glucose, galactose 5~ 7}431} mannitol<-
BZx7)o) AAE N TE Tulr)e) ArEctky 318
Z27)A2] whakere] zhan 2 alA) ohkero
50% ©]%-& AA| sk glucose®] Zha wWEe|n] o]
g o] 7ot g4 f7]4F mannitol, o]AbEERA
dextran Fo] AAHchar gt

A %7| 2 Pl HE 5U(pH 4.0-4.5) A A5
o) B2 EX-S uweh A3k Table 49} 7tch.

Table. 3. Changes in reducing sugars of various Kimchi juices during fermentation at 10°C.

unit: mg/mL
Samples Control WHFP GLRP

Fermentation

period (days) fructose glucose fructose glucose fructose glucose
0 8.87 26.23 8.11 21.28 8.12 21.13
1 7.04 20.30 6.87 16.02 6.78 17.42
2 7.18 13.23 7.08 13.28 717 12.50
3 7.98 12.40 6.93 13.07 7.50 10.63
5 5.45 9.96 4.87 9.34 3.20 11.80
7 1.58 11.67 1.13 12.18 0.98 12.32
9 0.54 11.95 0.40 12.46 0.35 13.42
11 0.66 12.27 024 10.89 0.36 12.48
14 0.29 9.66 0.00 8.38 0.00 8.87

Control: Control Kimchi, WHFP: wheat flour paste added Kimchi, GLRP: glutinous rice paste added Kimchi.
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Table 4. Sensory score* of various Kimchi samples after S5th days of fermentation at 10°C

sensory

attributes Color Off flavor Hardness Crispiness Sourness Saltyness Overal'l .
accepta-bility
samples
Control 3.0 3.0° 3.0 3.0 3.0" 3.0 3.0°
WHFP 2.7 2.7 2.5 3.0 3.5 32 2.8
GLRP 1.5° 2.0° 2.8 2.9 2.7 3.2 34"

*Means of 3 replications.

a,b: Means with the same letter within columns are not significantly different(P<0.05), Concrol: Control Kimchi, WHFP: wheat

flour paste added Kimchi, GLRP: glutinous rice paste added Kimchi.
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