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E 1. A 7 APl BhEHE 2L

Enzyme Food Purpose or action
Amylase Baked goods Increase sugar content for yeast fermentation
Brewing Conversion of starch to maltose for fer-
mentation
Cereals Conversion of starch to dextrins, sugar.

Increase water absorption. Manufacture
of pepper paste.

Fruit juices Remove starches to increase sparkling
properties.
Syrups and Conversion of starches to low molecular
sugars weight dextrins {corn syrup).
Cellulase Brewing Hydrolysis of complex carbohydrate cell walls.
Coffee Hydrolysis of cellulose during drying of beans.
Fruits Removal of graininess of pears, peeling of

apricots, tomatoes,

Lactase Ice cream Prevent crystallization of lactose which
results in grainy, sandy texture.

Feeds Conversion of lactose to galactose and
glucose,
Milk Stabilization of milk proteins in frozen

milk by removal of lactose.
Tannase Brewing Removal of polyphenolic compounds.

Naringinase Citrus Debittering citrus pectin, juice by
hydrolysis of the glucoside, naringin,

Pectic enzymes
- useful Fruits Softening

Fruit juices Improve yield of press juices, prevent
cloudiness, improve concentration
processes,
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Olives Extraction of oil.
Wines Clarification,
- deterio-
rative Citrus juice Destruction and separation of pectic
substances of juices,
Fruits Excessive softening action.
Proteases
- useful Baked goods Softening action in doughs. Cut mixing
time, increase extensibility of doughs.
Brewing Aid in filtration and clarification, chill-
proofing,.
Cereals Manufacture of miso and soysauce,
Cheese Casein coagulation, Characteristic
flavors during aging.
Feeds Use in treatment of waste products for
conversion to feeds.
Meats and fish Tenderization.
Wines Clarification.
- deterio-
rative Eggs Shelf life of fresh and dried whole eggs.
Crab, lobster Overtenderization if not inactivated
rapidly.
Lipase
- useful Cheese Aging, ripening and general flavor
characteristics.
Oils Conversion of lipids to glycerol and
fatty acids,
- deterijo-
rative Milk and Hydrolytic rancidity,

dairy products

Oils Hydrolytic rancidity,



Phosphatases

Peroxidases
- useful

- deterio-
rative

Catalase

Glucose
oxidase

Polyphenol
oxidase
- useful

- deterio-
rative

Lipoxygenase

Ascorbic acid
oxidase

Thiaminase

Milk

Vegetables

Glucose deter-

minations

Vegetables
Milk

Variety of
products

Variety of
products

Glucose
determination

Tea, coffee,
tobacco

Fruits,
vegetables

Vegetables

Vegetables,
fruits

Meats, fish

Detection of effectiveness of
pasteurization.
Detection of effectiveness of blanching,

In combination with glucose oxidase.

Off-flavors.
Destruction of Hz02 in cold pasteurization.

To remove glucose and/or oxygen to prevent
browning and/or oxidation,

Removal of oxygen and/or glucose from
products.

Specific determination of glucose.

Development of browning during ripening,
fermentation and/or aging process.

Browning, off-flavor development, loss
of vitamins,

Destruction of essential fatty acids and
vitamin A, development of off-flavors,

Destruction of vitamin C (ascorbic acid).

Destruction of thiamine.

Whitaker, J.R. (1)
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4t SAES ol AAHEA 28] Aslo] Aol N7 RE 3hgol
Holstn] FAIBo] AFFOlE AEst] NEANF IFolm FS ulyT) BEe
Ze dAE R Ao AtaFFo] RE3A HW glycolytic enzymeo] 2§35}
glycogend glucose® w3]5}3L tir] lactic acidES AAHEHA Bm pHry} yolzch.
ojo]A proteolytic enzymeo] 2h-g3lo] ZA 2| A¥I} dojuiA Hm I} HAT}
Ao 283l EAE Holxe|A Hrl FERFojM e Hel U] <Al
B42) ol BN BEEES) WHAEA BEo] Ealzel oz wsim
chlorophyll®] z}z]7} ulgrzlslzr] Esl2® o]o l‘:ﬂfﬂ: t]g2o] nm}siglojof 3t}
A5 BUEAY AHEo] o8) Aol Wol URH IEFoIME A Tuldpe
Msl7h 2Ty mebd lsh 2 HEE ol 8IAL WA gstoia Hael

54& olalsln ool nAle ¥ AW Holo} itk AFe| ZhE3} A FolA

Fao] LS 2AY £ oE iR wWHeRE Jtd YEolzt ¥ 4 sle=d
71EE AAE $HE] BT e Wl sloiMe Taw IEA] X
CiRt G40 MREEEE A7) HelE ol &7t Zlojrh

oldollMel o] AEE MATH= dele AEUel Exlishs Bl 28-S st
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2. HF AR Ve 5 (3)

a4 ¥bg
2% By 843 & As A AN
AEpsy &
1z B, AXE, +
o +
2= 3%, 54 + +
A} +
=" =kl +
s +
AbE7), pHzA + +
d4aE *
Bobk]')\‘j}—/‘]' +
273w 3} AMitsss, XF +
AR F +

(1) =22 uidigzt =8

ma7} Aely] WBe] Uehte B4 B3] AEe) zal W 7123 A BA

Tt AEE JME3 B4t EEEAEIEC LS BRA HEg o] B4
o]-8% &= A]F2| blanching, 84F 2o0|& protease, Aol A}RE

o -amylaseZ-olt},



A, AlE 9] bianching

A58 AFNAL WEstel A Asl7] 93 A 2|2 blanchingS 3HAl =4
AEZo] EAsHs HAS BEAHIAA AYF TR o3t FH WHIE
0

[=]

2)5l7] 9% Zolth. AME FHol d¥E F= HLEE  lipoxygenase,

:
)
P

phospholipase, 1lipase, polyphenol oxidase, peroxidase, polygalacturonase,
chlorophyllase, ascorbic  oxidaseSQlt] A 2ojA JIEtREA  BAE
8434 "l AEE blanching & wols Jhdol &g dtH W=
Hagto sy FaE HUE miFrFel Pk umhepy &z dEBAEE
kinetics@t Al&Ze] 7}ed¥3} kinetics® H|3}3l blanching T3-S 2|3 33}
AUl 0 F blanchingd =& ThE3}= vhH O F peroxidased71E &

10 A= vitamin By ¥ C2] ¥} ZM3} peroxidase?] inactivation curveE B]LLE
Zoltt (2, 4). '

AE Eo] A|ZXE 1000ColA] 100 }g3PH peroxidase activity?} 3]
gzl o] wf Vit. Ce 20%olifo]l wrEd Vit B2 18% F=7} II|Hch
2L} 900Cel| A oF 250 tjx]7]|E dH= A9 Vit, C= o 40%, Vit, Bj& 25% F=
stgch  ojidolAe}l o] H4 peroxidased] @tF/gol thyt 7]2HQ kinetic
A2 E o] &3H AEY dA7] FFE HAMNY 4 olvh T 22 dFs

i

N

gz‘s I:]—_ ol

o
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peroxidase® indicator enzyme® Z ApR3H= Zlo] HAGs|ti= AL A4
oltt (5). Peroxidasel Ljd/do] obF st AEAl uo] Existe HE2
Aslo] Tt Hat HriHo2 do o3ith.  whelrd 7|El Zae
inactivation A]J]3 peroxidase %7l= 2ZZ ol AUx XNejrt oj4Holz}
Arog QTZoA= 2 - 6% cauli floweroA 3 - 8%2] peroxidaseZ} ‘ol
)

AolE Frhs Zlo] EuE Tt (5).
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E3|E|2 WrlRo] E23lE= B-amylased] 2J3] maltoseZ} B AR
o|&3lo] AMAMF] AMIIN Hgare] vRIAE YAt o] o) o -amylasex
At Azl UddE 7ok st udgel U Z3tE 271 HelAM7IA]
oA  2Fg3te] mre] ®lAXIE vwlrRlREE HY¥t 2ZofA  inactivation
gojolgitt (6). tThHE E 3oHE FHol W weeloloA Fel¥t a-amylaseE:
AHERE uf we] EAE BlIslEI E 4olAE a-amylased] UALES RARY

Zlolrt.

o]

rlr
r o

# 3. o-amylased] FF 527t e Fdol njAls 4%

o -amylase o -amylase wk 2 Alo| A4 7}

2

© O

= - (ul) WAEZ]
control 0 i 2,450 B 80 L3
wlo} amylase 0.2 2,750 95 1.9
0.8 3,000 90 3.1
1.6 2,860 85 3.7
I to] amylase 0.8 2,300 85 2.1
1.6 2,950 80 1.9
A4 amylase 0.01 2,600 90 2.8
0.05 2,600 80 5.7

0.2 2,640 60 10.6
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H 4. IR a-amylase?] gA vz

o] AED (x)

2% (°oC) o] amylase o} amylase AT amylase
30 100 100 100
60 100 100 100
65 100 100 100
70 52 . 100 100
75 3 58 100
80 1 25 92
85 1 58
90 22
95 8

E 3ofAlet o] Hol amylaseE AHEHE uf o] £Ho] T Au|H s

Ao} amylase2] @3 THole} M amylased] £t FEBA HT3

Holx olth

Papaind A-FAZ dg| Ro|s Fioltl, FYolr|o}l fdFuo] &-Fo papayadl S
Q.2

24 Zelstglem #ZolAoF papaino] AFAEE A HE Ykor 53

Hr
2
lo
Mo H

o

8
2
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vddo]l o3 oA =9lct (7). Proteolytic enzymedollA HARgt 28 =
bromelain® 68°C F-ZollA] inactivationo] EU} papain® 88°C ZLAjoAE AL
st Qleh, 53] ZElojul AlelME AR B 60 - 700CoA 2=E
fAFHed REsHs 5oLt stean table $lo B EQol bromelaind TiHE
B34 3l5]o] papainoll ¢]3le] overtenderizationo] © 27} ¢lo] £tlh uwlziA
steakql 7Z-9-= papain, roast@l Z 9ol bromelain} papaing Z3slo] A}&L3le

Zlo] uigAsict (& 5).

HF 5 2]317]2] tenderness

___Tenderness
Cut Enzyme level Control  Test
Steaks
Rib eye papain 6.8 9.0
Strip loin papain 6.3 8.9
Sirloin butt papain 6.4 9.2
Roasts
Inside bromelain-papain 6.4 8.1
Knuckle bromelain-papain 6.2 8.1
Outside bromelain-papain 6.3 7.8
(2) Fof &gt 2 Azt A
A2 Qo] 9l uiFet 2 AEL A T8E Held 2] 3

FalEHA] AtEx
polygalacturonase (PG)7} ¢l=ti PGS] 2L &

=] PE

LIElATE  o]of] #odl= AAZ = pectin esterase (PE)2}
LB A BElo)
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Zh0] 23} cross-linkageE B/33HA 3to] FH 2A 9] AE WAY 4 ot} (8).
Szl de 2008 ©E Wl EAE ES oo ¥& thd 4Fel Heled
Q0] 257} 50 - 60CE Hw PE7} A 3lE #Ele] carboxyl groupE
w=2A7]3 Ca2tol3} Aste] shayt ¥agdHch 23 12 75°C Hl¥ F 20 1E
B uf 20](1.6kg)d] UF =& FHY ZRolh

Temperature(“C)
=
]

R TR E TR RN |
20— TR - Ty BT

Time(min)

3% 1. 71EA] 0] UiRe] 2x Wi

185 W 258 Azstale wi Qo] uFe] PE W PCY IUE HY7H= PG 0%, PE=
247t 34% B 6% olgth.  2olx] o] Ezhd= PELl PG =2} NaCl I CaClz
Lo wlel T40) o] oustA FaE Ut (28 2, 3 U 4). PE=
0.2M NaCloll Al Zcje] ¥4 Holu} PGE 0.2M NaClollq #/d& glofwgich. &4
CaCly ExAlolli= 0.02M0ll4 PEX= Zthe] & 7HXU Pos #3E gloluiRich
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e (hinese cabbage
v  Radish
=&  (ucumber
1 —l 1 1 1
30 40 50 60 70 80
Tempi(°C)
Fig2 Effect of temperature on

PolyGalac turonase (PG).
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Chinese cabbage
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!
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Figd Effect of NaCl on Poly-

Gatacturonase (PG},
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Figdp Effect of Call, on Polygalactyronase.
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oletgo] NaCl H CaClz®] w2t WP/ Xlol& o] &3t PG 282 oxsin
PE= F3AA Lol & AzYchd A3E WY + A& Zolth

2271218 ARE T|R2 o] 20]&F @AY F L0AE @I ML F
= WHE Av okt (2¥ 5).

3¢

12 NaCl 12% e-o Control

— o0 10 min

.'-E Ll -0 18 min

~ 1.0R o0 25min
0.9 o0 18min, CaCl,

0.8 4L0mM

0.7
0.6

05
0.4 F

1 1 ] | 1 | ] ] 1 | | |
0 2 4 6 810 121416182022 2%
Storage time(day)

Crispness(Kg

3% 5. &4 7zl mE 2olxe A=

p



Temperature (C)
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QAeI5k e controlo] ulstel MUY UPTFH Qoo =7t wgon
CaCl2 & §7}§H° mols AE7 7Y woeE U 4 Ak

U Vol E=ALS BE BE H9E 7ol 75CelM 2582 dHely Azt
SUT EHE J 4 ok PES 2T (2 6).

20] o} 3.5 keoll TiSlod BEE 4 18 Fol 1087 B2 ¥ olF whehix th

T .
©Z o] 75C L oA 2622t el 2z

o

miuf“

B £FE 418 Fol 20AE
FUY S UehIGeHE)
80
e 75°C 25 min.
ok /xﬂx,,(——x—gz%D—D—G\Cl 1e+ag
3¢+ 3¢
60
100C
50
40 50°C
30 Headng at 75°C for 25min.
{ 00 Pouring boiling brine 4 £ after soaking in boiling water 42 for 10 min.
O—C Pouring boiling brine 3¢ after soaking in boiling water 3¢ for 10 min.
20 &—A Pouring boiling brine.
—— Pouring brine (50°C)
{ 1
0 i0 20 30
Time (min,)

a3 6. 7t AHelof i ol uiF &% W3}
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(3) HEAE o] &%

03 AFAE A

= B3R
&3 %U}—E C}E*«l che
PO MduY Hrit Hedde
]l 88 -amylase, glucoamylase 3! glucose isomeraseS

VRS glem R 6ol AEY "ol HEAE

= GZIELERE F&FHo U2 ““0} 24E o83l HAF

SEAA

Tt ol AE o] 83t

7¥8tAl "k ek

A8 Az ol

< G B T
DP 4 32.5 1.6
bP 3 8.6 0.8
Maltose 49.5 1.9
Glucose 7.5 88.9
Fructose 1.84 6.7

B, % 2 a3 Aze| ELT) o]8HI 9=

Bl Eapste

S/ FulE WA ek

ct H“ zl

25l3te] ofmjAl,
o] amylaseo] 2Jsf Yzt

Z2E& A o8 Apdojth
HA 39R|oll= Aspergillus7} £H|3F 7}=3} protease,
gestE, APYE

R DIE EX e

amylase, |ipase%

He| =7}
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. fé | {_ Malt + amylolytic
'ea-bag —% enzymes

cooked (] 3
rice 09 o 0 o%0

72 7. Tea-bagd o]&3t A3 A=,

Conventional method Enzyme method
i) ——
y v
Iﬁ;lking and Iixtmctioﬂ l Extraction—l in tea-bag
(30~10°C, 3~1 hr) (30~10°C, 1~2hr)

l l Enzyme addition
* a-amylase 0.1 %

(5°C, overnight) ¢ glucoamylase 0.15%
i

® glucoseisomerase 0.2 %
Supernatant
|— —

L\‘zu\'hariﬁcatio—nl [iaddharification
mu~7u;c, 3~4 hr) {60~70°C, 2~3h hr)
{

Cooling

(—I.-

Shikhae

08l 8. BAE o] &% Al Az FH.

i)
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CH glucoamylaseoll ojsf welxjo] ©lE WA Hrl. AAF wWiHole il
Ex3h= protease’t FAYEL Tk HAL] o 2 opmwityt HEI=TL
g go] SolE ZA Ak

3 AEY 24d W A

2250 AZYA DS ol8T WHUBY PHoE el Bao] P
ZATAAS AZY 4 oA St (10). W wixol s ANHE AUE
HaE 80% ol4do] TieRaliaolm Aol thpRol AEe] Tiolth AUE

E

¥

F2 gz, A, Meg MA, AR AEFE 2 2RI
849 BlFol I kR A7loE o] wok] 4 ¥
b < MEL B4 &8 W M2 =29
7HestAl st mael HHIE MEA, udd, FHF pisE HERIIs FAlol
T HatAE W& Zolth oE &YW A o] o3 a4 ddE
ZA3le] FUEE amylased] AZ, FFH pHrt 442 amylaseE AH2E Zlo|ri
thE M7lolle AZRAE 2 7168 AEol 78 ZoE AAEE vl ol2¥ AES
Hzol| o|8EE H4VF ud Zojn AHE AlE Aafe} HHH FAAE|
MdElo] AREE Thald Axf, ghpSE 4z (11), oiAAY &2, 4 Zojg5e
Hzof o8 Zog HYHc]

Seltiele] AF AEL Wi HFE AA AR Fo] wWoll AR uA
a0 A7t HESHR] Estgdch  wetd ok Ml7lele 24AE ¥ FEAES
Mol &8ss |7t BusiA Zolth B3] A A, 1Y Az
FAE o]8¥ bioreactorolld wHZ|Zo] thEF ABitsheE WHol JUE Hwoln
BaFe A7) BE ] Y, #E o83 2L AFEESe] tigstA pdd
Zolm FAE 0|43 o] A FUYH Ao svidct
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