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The Study on Amylolytic Enzyme and Protease Activities of Kimchi

Young-Sook Hahn, Ji-young Oh and Joo-Eun Song'*
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'Department of Hotel Culinary Arts, Dong-U College

The amlyolytic enzymes (o-amlyase, B-amlyase, glucoamlyase) and protease activities were studied during Kimchi
fermentation. The optimum pH of Kimchi was 4.1 within 2 days at 20°C. The optimum acidity calculated as
lactic acid was 0.44% within 2 days at 20°C. On the first day of fermentation, o-amlyase activity was reduced
from 0.49 unit/mg protein to 0.20 unit/mg protein but increased in the later stage of fermentation. In case of B-
amlyase, glucoamlyase and protease showed the highest activity of 505.73, 13.43 and 1.72 unit/mg protein at the
2nd day of fermentation at 20°C. In the sensory evaluation of Kimchi were estimated taste, color, texture and
overall acceptability. Overall acceptability of kimchi showed the highest score value on the 2nd day of

fermentation, respectively.
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E AxF 5 13 A¥ 2320 300 g¥ polypropylene bag®l
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pHe} AT =3

A 50 g& EFE F FTYUA(EM-680W, T4, Korea)=
i sle] 4759 AZRZ A3 AX AL AEE ARSI
A g9 ¢] pHE pH meter(Mettler, Toledo 3452 5743193,
e AlEY 10mLE FH3HA pHIF 8390 =2 wi7iA|
0.1 N NaOHZ 733}, o] wje] NaOH 4H|ZHE lactic
acid(%)2 A+3lo} AAEIATH
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B-Amylase &4 &4
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sted 50°ClA 1087 9He-AIZ] F, vk 02mLE 3|
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A F EA] Y& o] HtgHe| FF 32mlE A
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Glucoamylase &M =X
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Fig. 1. Changes in pH and acidity of Kimchi during

fermentation.
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Fig. 2. Changes in o-amlyase activity of Kimchi during
fermentation.
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ZHE e ade s

e 4 A c-amylase 40 & olf=, JuAE
N E4d FZ buffere] pHE 4.0, 50, 6022 FH 3o
g4 5492 9 pH 60004 A AL B, A7}
SAEEAM pHZF A FHE O] g-amylase BAdo] Srobgow b
B2 o|FE AR FAd BE Z4EY SUIE Ay
AT} B-amylase®] 739 on] AFGA|A] pH7} 4091 H¢ &
ae Ao 24& Bed, § AXe ¢E #A F p-
amylase®| €42 WE 0UA 176.77 unit/mg protein®) 32,
pH 4.1& BYY ©& 294 505.73 unit/mg protein® = P-
amylase”} Ht) 24& veRlie] 2219 44 27191 pH 4.0
FZo] o] mAo] B4 WA ¢ & UMY o) F F- A
27} SAHEEA AR EAde] ZaEe] BE 6UA 293.69
unit/mg protein® 2 SrobH ).
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Fig. 3. Changes in B-amlyase activity of Kimchi during
fermentation.
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Fig. 4. Changes in glucoamlyase activity of Kimchi during
fermentation.

Glucoamylase &4

Glucoamylase= Ao &3t a-14 2, o-1,6 2,
EE o013 A% 52 /Eslicte] InwE 44de aa
2 7 A9 glucoamylase /32 TE 0¥4] 8.93 unit/mg
protein®| B2t - AR e) HA 247170 BE 29U 1343
unit/mg protein® 2 Ho] &4 Bl F ThAaEo] WE 6Y
A 6.22 unitymg proteing LFEMSITHFig. 4).
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Fig. 5. Changes in protease activity of Kimchi during
fermentation.

Protease &4
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protease?] A2 glucoamlyase B33 FARE Ao =
& 0¥A| 1.33 unimg protein®]F, WE 29U 1.72 unit/mg
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ZHo] B7 644 1.0unit/mg proteins YERo] FA] 7|
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Table 1. Sensory evaluation of Kimchi during fermentation
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4022 a0, 1, 244 X} FoAHA zolE BEATh
wE 9g odA ZAXE 152 TE 1, 298 AR GA
FolZ¢l zpolE Kol Agte] 7B WA HIIHIUTE A
AL A &4 A7 HE 294 412 P $5Ea
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HolHE BE 294 A7t 382 M S48 73
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A e ALFE S HlE] amlyase Tl €
E2 Aot} B AdA F HAXE Axske] €
sz ARIEES] 8§49 o, B-amylase, glucoamylase
9} protease®] 48 =43 A HE JEdE 848 F o
amylaser AX] AZ ¥ 049 unitmg protein® 2 Htj &
4e Hel ¥ ZAFEt 2E 249 o]F- FAo] S
t}. Wb, B-amylase, glucoamylase, protetease™ 27 pH
4.1, A= 044%E HQ F AL A4V 2E 294
Z}2} 505.73, 13.43, 1.72 unitymg protein®. 2 FHUEAJS B
Aok T AR wE d4E AT HrlHE A ZA &
Aol HE vehiY wa 29K ANkAQl 7137} 7
=4 vtk X9 4 A7de AR RS aa
o} @A shpRs) Gt @Us] gl werstEd ©
o] yhpREe] fElgs oprmAkE AAsHHA A
o % AEHe AoE gAZ

A2l 2
B A7 200085 ARSI ol HE At shex

F3A) An) Aol s FAE AT Aol ole] 7
AEgU,

sample Fermentation time (days)
characteristics 0 1 2 3 6
Taste saltness 35 3.1 33 2.8 3.0
sour 1.5¢ 2.3 3.0 4.2° 4.0
Aroma well ripen 1.7 2.8 3.0 33 35
Color color 3.3® 2.8%® 4.1° 23 3.4®
Texture firmness 35 32 28 2.1 32
Overall acceptability 2.6 24 38 27 34

“dsample in a row followed by the same letter are not significantly different according to Dunncan’s multiple range test (p<0.05).
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