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Effect of Glutinous Rice Paste on the Fermentation of Puchukimchi

Myung-Sook Jang and Moon-Ok Park
Department of Food Science and Nutrition, Dankook University

Abstract

The effect of glutinous rice paste on the physicochemical, microbiological, and sensory characteristics of
Puchukimchi during fermentation was investigated. Puchukimchi is a kind of korean kimchi made with Leek
(Allium odorum L.). Puchukimchi made with various concentrations (0.0, 0.5, 1.0, 2.0, 3.0%) of glutinous rice
paste were fermentated at 10°C up to 45 days. As a fermentation progressed, pH decreased in all of the
treatments, while total acidity increased. By increasing the concentrtion of glutinous rice paste added, an
increase of total acidity was noted from Puchukimchi. The reducing sugar content in most samples was
decreased during fermentation, however, 1.0% treatment showed a relatively slow decrease. The total vitamin
C content increased sharply at the 2nd-day of fermentation and then, gradually decreased especially from the
8th-day following a sigmoidal changing pattern. The total vitamin C content was the highest in Puchukimchi
made with 1.0% glutinous rice paste. The counts of lactic acid bacteria increased remarkably and then
decreased gradually after optimum ripening period, ie., the palatable period of Puchukimchi during fermentation.
Overall, Puchukimchi added with 1.0% glutinous rice paste showed the highest score in acceptability during

fermentation
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Table 1. Recipe of Puchuckimchi for the experiment

Ingredients Weight (g)  Ratio (%, w/w)
Leek 1000 100
Salted anchovy 130 13
Red pepper powder 54 5.4
Garlic 40 4
Ginger 16 1.6

Glutinous rice paste
Glutinous rice flour”
Water 100 10

Y Varied with experimental treatments; 0.0, 0.5, 1.0, 2.0 and
3.0% to the Leek weight.
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Fig. 1. Changes in pH of Puchukimchi added with
various concentrations of glutinous rice paste during
fermentation.
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Fig. 2. Changes in total acidity of Puchukimchi added
with various concentrations of glutinous rice paste
during fermentation.

-423-

1393} 18 Alolol] BE Az FAtert 2A &
7Vl e, 53] 2.0% X2l 7B 2 S0HE B
o} B ESA 356l ZE AT F4keo) 0.78%~
0.84%% Ztzb AzhS o] Hd daAteE 2
Ak o] F 7} FpasiH Tyl HEASA 450l 3
L Zog rpA] Zrlelgdnh aSA HubHeg v
H abE s 2r)dA] PiiAe g Fx)
XE4E HESA ] we] A= FAES} F9k
a, dESA Br)dE 238 EES AURIA 4
2 A=t s e AR Jehiiglel e,
FEEe] Hrls HASA 2o I EL dfde
2 o] MaSAg 2A3hs A oE A7) wjF
Rz A 7)o Ak 2427} 0.6~0.8%2H= w3t
A9, o] =22] ¥ 79} 0.7~0.8%=H= o] 9 AP A5}
9} ge], $57A e LESA Do) o9} Hls
g FAEE vehile] ozt o2 AHE 2 35
HAlE 04~0.6%2 FAt=7) Agsleizl A=)
o] 7L olo} A AT B of x| GFA| ARE-s}
= AsU e 5SS F HAY $5701 2=
f714ke] A ) vh2r] gEo g A7),

2, #@le st

FE7)e) wtasA] 3 Sind ko] wisle= Fig. 3
3} ) RE27A GERr)e] FAdFEEke Ayl
AEE Fob FE4E B o vehygrl
a5Ado] M nja} mE ] FA e
o] HAZ Zhasdld=dl, 53] WasA 2dd =A
Zasldor BE ATE 1.0% A7) AA 2E

30

Reducing sugar(img/g, as glucose)

0 10 20 30 40 50
Fermentation period(days)

Fig. 3. Changes in reducing sugar content of
Puchukimchi added with various concentrations of
glutinous rice paste during fermentation.
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Fig. 4. Changes in total vitamin C content of Puchu-
kimchi added with various concentrations of glutinous
rice paste during fermentation.
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Fig. 5. Changes in total cell counts of Puchukimchi
added with various concentrations of glutinous rice
paste during fermentation.

_424_



FEA e HaSA | EFe] VA dF 113

o= 1.0% A+, HESA Dyl 3.0% =277}
B A4S 2o EEL AR 242 0.0% A
g 7oll Hls] B2 FFE vielyot. pHe} 24131k
2] Ao} vlRArx 2 FAEEFL RE371 R A 0| Y B
9] ofFo R 2o WMISAE 5, 2FFY Z7}
5 71 & Aog A

() AT

FF3A 2 A F RAikEee] Wl Fig 6
7 . itk 49 Wildstel oharlx)
2 HASA 26 AelTER ke Aol 9l
A, A2 vldt AAFSE Bk HasA 24
o] BE Aale] gt $7F 248k, 1 o]
Tl AR Ul Ael82 A 718}
£ A7l 234 Fo)7) gl 3.0% T2 A%
2E A5 WESA 5Uo4 84, 13de) A3
A F7kstech asA 13Y o] FRE e waES
A 40471 BE X7 Habwert A9 §AlH
Q3L aSA] 45U Izt sl wESA A
AM o2 vl IREL AHreE BT RAFSI)
0.0% H=]Fel vlsl] B2 7S 4 5 Uz, FE
o] W]AES] FFUoR 2o AT ©&S F
AL® AZEG b, dasA 2038 F7)
7R FE7 g5 F7le) g g A AL
1.0% A3z, $asAddr)de 7Pt e 24

10

-
T

3 u
w 8
2
= /
2 ’ —A— 0%
g =-0.5%
é‘) -2 1%
6 - 2%
% 3%
5
0 10 20 30 40 50

Fermentation period(days)

Fig. 6. Changes in lactic acid bacteria cell number of
Puchukimchi added with various concentrations of
glutinous rice paste during fermentation.
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Table 2. Sensory evaluation scores of Puchukimchi added with glutinous rice paste

e

Sensory

Concentration of glutinous rice paste added (%)*

characteristics ~ D°° 0.0 0.5 1.0 2.0 3.0
0 43+17 47+14 44+13 47+18 54+1.0
2 50+12 47+14 51414 51415 49415
5 55406 58405 50+2.0 53405 55+1.7
8 52412 53+12 55411 48+13 52410
Appearance 18 47+1.0 42417 40+13 4.0+1.4 42+13
25 42+15 3.6+0.6 44511 3.8+2.2 3.0+16
30 40414 43+1.0 3.84+1.0 53415 3.8+1.0
35 41412 40+14 39417 31407 34410
40 35+1.1 32412 33410 28408 3.0+13
45 2.840.5 2.840.5 2.8+1.1 2.0+1.0 2.8+13
0 44+11 46+08 40+ 14 47409 47410
2 50+1.0 51+12 53411 53+1.0 56+1.1
5 55406 58405 6.0+0.8 55+1.0 53+1.0
8 5.640.6 5.440.9 58+1.1 56+1.1 52408
Smell 18 47410 48+15 43416 43+15 45416
25 40410 38408 42418 44415 38418
30 40408 35+1.0 35410 3540.6 35+1.0
35 44+13 4.1+15 40+12 31412 37+1.1
40 42410 35411 35411 2.0+0.6 33405
45 34411 28+1.1 32408 22+13 3.0+0.7
0 36411 36+19 37416 33121 3.0+13
2 43408 41409+ 3.740.8 47+1.0° 49412
5 53405 5540.6 5.340.5% 45+1.00 55+0.7
8 43412 42408 48408 47412 50409
Salty taste 18 40409 5.0+0.9 45414 40415 40+1.1
25 40+1.4 36+1.1 44420 44+18 32+1.1
30 47+13 4.0+0.8 43£1.0 35410 38+13
35 40+18 36413 44417 3.6+08 34417
40 38+1.0 58413 33£1.0° 23415 2.8+1.2+
45 3.4420 20+14 3.0+1.4 32408 3.0+1.0
0 40106 41+07 401038 43408 43108
2 43408 43405 3.640.8 46408 43410
5 45410 45410 55407 48+13 48+0.5
8 42408 4.0+0.6 434050 45+0.8 5.040.9
18 42+13 47414 45412 3.8+13 40+14
Sour taste 25 44+15 3.6+13 48+16 3.8+1.9 3.842.0
30 40412 3340.5 3.040.1 3.5+0.6° 28405
35 41414 3.6+1.4 34+1.4 2.940.9 37+1.4
40 37414 3.0+13 3.8+ 1.0¢ 22425 33+1.0°
45 32419 18408 24411 28+13 26+1.1
0 39+15 37+15 37420 37420 4.0+2.0
2 42408 44+13 41415 46+1.0 44+10
5 50+1.4 40+14 55406 50+1.4 45+17
8 47408 47+05 52408 50409 50416
Good taste 18 40411 48408 47415 42416 42415
25 35413 3.0+12 43+17 33422 28415
30 3.840.5 35410 3.840.5 3.8+1.0 33405
35 37420 3.6+1.1 40+16 264038 31418
40 35411 3.0+0.9 37408 20+ 1.1 33408
45 34415 1.8+08 30416 26+1.1 30+1.0
=z Taslx) A 143 A 4 5(1998) - 426-



Table 2. Continued

A BESR PRF] S IY 115

Sensory

Concentration of glutinous rice paste added (%)*

characteristics Days 0.0 05 1.0 2.0 3.0
0 39419 21123 44119 41£19 44117
2 40408 40+12 5.0+13 49412 43411
5 48405 40408 55+0.6 4805 43505
8 43405 45408 47410 43£1.0 5.0+1.6
18 33408 42415 42416 38+15 40418
Good taste 25 40+14 40£16 40+18 40+2.5 33422
30 38415 43417 45+13 38413 43421
35 36417 38420 39+19 31420 37417
40 33410 3.0+16 35+16 30+2.2 3.0+1.6
45 32416 28427 32419 36424 38421
0 37114 34L16 39419 40116 44113
2 50+1.2 47415 61+12 53+14 54413
5 5.5+0.6 5.5£1.0 58405 58+0.5 53+1.0
8 48415 52+08 55+1.6 52413 52410
Toxtue 18 37414 42408 40409 38413 32408
25 35417 23413 38+21 23+19 23+15
30 35406 33405 35406 33405 30408
35 34408 3.311.0 3.7+1.0 36+1.1 31+14
40 26409 2.8+0.5 30+1.0 24409 32+13
45 28+13 18408 26409 22413 24+11
0 34211 34220 34117 36110 50112
2 43+11 46416 49414 5.0+1.0 53+1.1
5 50414 5.0+08 63+0.5 53405 45410
8 52408 5.0+0.9 53+15 52415 5.5+14
Overall 18 40+10 52+13 47415 43119 40+1.7
acceptability 25 38+08 3.6+1.5 44+18 32418 34409
30 38+1.0 38405 3.0+08 33410 30408
35 40+1.6 39+12 37418 27410 31414
40 35414 30418 33108 1.5+0.6° 3.0+0.9
45 30416 14409 30412 22413 28408

*Means without letters are not significantly different at 5% level by ANOVA test.

YMeans intensity of good taste.

**Means with the same letters in a row are not significantly different at 5% level by Duncan's multiple range test.

ok dhESAddE R A2l alo)olA

d iPol(p<0 05y Hol#] gk}, wlad &

25§l

p}

2] A4 F8) P2 HetE 1.0% ATz, 3

254 J]Sﬂr Z7lol AN T2
= 0.5%%} 3.0% Ae]T-dct.
Algte d s x7de Tyt
T2.0%%} 3.0%p) th& AT vls) 2
vy}l wrEEAde] = %EEIWV‘] g L]
whotar, HESA gy
& Hr7HE
BE2A e 2AET} 0.4~

1.0% A=77F 2 M55

304 ol Fell= 0.0% 1131%’-7}

wighe), @ Yo Az ¥

stellA] F

97t e A2l T

=& A
H5E
Z7lle

0.6% =) 71 sto] Fgkeel, WE &4 30 o]
ol 0.0% Ae]7-¢] 2=} vl dghon, 30

-427-

d& o Al A7 BF 0.6% olieldE
o, 0.0%2 77t 0.54%2 et Alstolla] &8 A
5 e o Az A Ayl vAdE
o) wraSAd g v|H AREL Tt & A
g FellMe HaSA 7] BE i AnE 7
A I AR A=

7 ske] 7l?ﬁt— H-Jﬁéw %719 0ol 3.0%

2|37t 74 =
2.0% A=&77}

44 59U ol FF

& AL gl H&:@wﬂ 29l
4.&-1 7Vt ES A4S gk,
B a5 40%17/}7q% A9 g

o] 1.0% A2)77} vlad w2 ZHAnty] rjas 4
5 wigit) whESA %_}71 9] 45%011: 0.0% A=}
7F o8 Al vlE] B8 H4E gkl A A 3

gz HealA Al 14 A 4 5(1998)



116 : s - wes

FHA7|17t Eol p<0.05 Fol f-o{Ael AolE B
Ql AL wESA 4042 Ve, YeR) sy
o Foke F9A4l AolE viehlA] dgirl. HEF
AL Az} ZFRE9 Hrb) BRI A A5k v
F 5o 3A JF§L v)He Ao A%

AT Zre AR T e F7h ghhe] o2
Az T3 A0S Holx| gl wESA
04 FE] wEHA 40U7Hx] 1.0% A7) M &=
L AEE Ry, HESA 45Y= 3.0% M)
=7 Jeplich M2 F Felis 1.0% A2t 37t
A7 VR 2 738 Ax 2 Jehgt). 7Hggte] v)
oA Aubd oz Herl 99 1.0% A9}
713 & #Axg W Ayt dxse AHGE B
Ak AAA S HESA Felolls HasAy 59we]
255 p<0.05014] Aol S Hdrh. wiaba], A=
< 713 7B A = Al 1.0% F7rt 85
A2 FEE A7 7= A s A
3 Ao s A7)

gaxe wasAd 0ddle 3.0% ATt 7
=L ASE ugky, HESA 2d HE 3597A=
1.0% |77}t ok ]l vlal & HpF Wik
o}, WA %A 4580l 0.0% AT A= F 7
£& AHHE uighc) MESA Fe p<0.05 $EAA
BE §o)xel Aol & viepfiA] ko). daxrE A
A BESAZE St 24 H2HE AL 1.0% A=
ek

Aubd el 7)1z ws wrasA 0U3) 29 6lE 3.0% X
2)7-¢] At g A2l vis sk, HESA
59 BE 254974 1.0% =27 Her) ol 2
7135 Y72 i) HhEsA 309 o] YE LA
%A 45U E 0.0% AT 715Ert $A F7t
Hock A5 BEAA AN HdEe] Hre
Aol kS vlHA WESA 2r)de AHDE
Algre] wha] AR 3.0% ATE Ao, @
& F7)eEe 1.0% A7 2 F7HE Wk
wraSA] Arlele o5l8 ARES ¥R 42 0.0%
)7} L Ak el 7155 45 el

S AANARE FHE B o PR St
FEoA 1.0% 2|77}t vl 2Y £ Heg el F
A Hrr=E k. webd, 5218 Ao A3t
ARE e 1.0%7} upA stele} 4.

V.2 &
E dFeMe ¥5XE S | A PEE

g2z BeteA A 147 A 4 5(199)

x5 2 3] 918 Ao E 00,05, 1.0,20,3.0% $X
o FREE Jlsl REAAE Fa, @2 FA
10°CellA] 454 Fot MESAAI7A] o] HFH, ]
REH 9 WA SHE ol ugken) Fohs o
&3} 7k pHSE 2APEE WESA 279 0~54] o)
Aol A2 77kel] 2 W37} gt dasade] Al
o ma} pHEe Zastgor F4xs 718
S FEEY Fut EL5E oleld W} =)
Uebd® wESA 2r)el 359 o] e 0.0% X
Tt 238 & FAEE Jehlsch 299
& BE AT zrastged S35 1.0% AT
7} MASAE S AL Fog dushl
stdch. 3.0% ATt AV B $UG FFL 89
o} & wlelEl C gheke dasA 2ol 2 bt
Arhrh ehAl Z74E ok 89 ol Al zhasisiedl
ubrlollie 1.0% el 7] steko] 7l Wk} 74
£ RS Al wet sl ed AEE]
AL PR HaSAS =9 TESE W]
359 o] Fe) = 3.0% ATt M TL FAE v
et ESA 7)7HEe TEE PAFSe] 27
2 ol @A vebd AL 1.0% ATt T5H
EXoAe Ak ez 1.0% A7t 7 £ A
45 ol B35 o2 woll= 1.0% =] A%
E-2 Hrlshs Ao vpRA g Ao Azt

ZAe 2

o] Q7= whlstE 3t ATule Ades o
o5

i)

128

1. aredopeta): “garal okl 63 MBS
(1995).

2. AR Ao oo AR % A
A%, A A7), 2, 5 (1993).

3. AFAVABRTA: VBT ALZBA,
p. 508 (1990).

4. FFRAPA. "2t . Aba|telr] £ S RAL, p. 838
(1995).

5. o] %v]: 2] et A4 1A A9 78 o] 5]
] 7AW 10033 7\d+=3, p. 325 (1990).

6. %414: "@2] $Agof". LAY, p. 159 (1991).

7. 947k ARE R ASH B} & felobelngl,
Zulen C @ SH1Y Ascorbic acid®] gl
w12 oJ 3k GEze] 8%, 10, 225 (1994).

8. AvlL, o] s F, Sk A$A B ARE A A

-428-



10.

11.

12.
13.

14.

15.

16.

17.

18.

FEA ] MESA ] FEFe) PINE %

A 2E F AR ALHGE Gl e 9% B
FA4RE3}etE ), 9, 125 (1994).

AT AR ®E AT AW

(1994).

Nagatsu, A., Tenmaru, K., Matsuura, H., Murakami,
N., Kobayashi, T., Okuyama, H., and Sakakibara, J.:
Novel antioxidants from roastedperilla seed. Chem.
Pharm. Bull., 43, 887 (1995).

Bk 2}, 942} Na-acetate % Na-malates} K-sorbate
7} 712 WE F pH, 4k 2 Abele) vl E 13}, ¢
=] E5138}3] %), 20, 40 (1988).

Miller, G.L.: Analytical chem. 31, pp. 426-428 (1959).
AEE, A7 MFEA. A ZQTFAL, pp. 250-254
(1989).

oA, wpeksr, FAZ, AF3: FE iR
Azgt AdilEe] g 5 54 wat gl Eatat
3]#], 26, 239 (1994).

AL, A%, G, oldE: WA B 2
8", As3E2A}, pp. 210-217 (1993).

FTA, oz, 2214, A A: "SASE 0|43 £
A2 EA ASolzhEnl, pp. 61-84 (1989).

e, wogde), A5} FRIF Qx]o) WA vjEl
W CE A Ee vx e . =g o fA AR,
18, 369 (1985).

ol¥ S, o]AE, 2k FEE Y AA AL A
AME & F frEjolrlinal, & vlelEl ¢ 2 #2493

-429-

20.

21.

22.

23.

24.

25.

26.

27.

117

Ascorbic acid ZaF# 3lell vl = g3} =33t
)7, 10, 225 (1984).

e, Aesh: AR LA MAE 2% 2 AYEE

o) sk YA EIEIA, 16, 443 (1984).

o] 4, Y, SR A LA Fo] HAte] A
Al Wizt 9 Ee) Gt E4. Kor. J. Appl. Mi-
crobiol. Biotechnol, 20, 102 (1992).

ol i, AsTh A SA4d FiXE 2% o3k
o oAl eketa] 7], 11, 63 (1982).

S A, A F 03, ges: dudAge) 9%
TR 2] AspkR]. QA=A EH 3], 17, 447 (1985).
A4, A, AFE: AAHE B3 AT A
12) $A] %4 o) gleixe) JEEe. s
H, 4, 35 (1959).

olwul: BEVEZIX ) MESA o AT} AT
F5o} wlAE o dRAGL AR
(1996).

AET, olE, ol FRAAN kel B4,
AR Fdd 74w, A 18%, 73 (1984).
A5, 297), A7k oS Adg Feko] A
wae) vX= g dodofAlasln], 23, 73
(1994).

Z 9, old: AT 250} AAwad) nAE
B ). FFFE|He3) A, 7, 15 (1991).

(19984 99 259)

F=ze]ehsx] A 143 =] 4 5(1998)



