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Effective Components of Commercial Enzyme Food Products and Their
HACCP Scheme

Eun-Joo Lee and Cherl-Ho Lee
Graduate School of Biotechnology, Korea University

The effectiveness and safety of Enzyme Food, a group of dietary supplements designated by Korean Food Law,
were evaluated and the possibility of HACCP (Hazard Analysis Critical Control Point) application was investi-
gated. Chemical composition, enzyme activities and the degree of bacterial contamination in 12 samples of dif-
ferent brands sold in Korean market were measured. The chemical composition of the selected products varied
and inconsistent to those claimed in the label description. It is known that effectiveness of Enzyme Food depends
on enzyme activity, but enzyme activities of o-amylase varied from 1,793 pg/min-g to 159 pg/min-g and those
of B-amylase ranged from 171 pg/min - g to 11 pg/min - g. The protease activities varied from 27.57 pg/min - g
to 0.18 pg/min-g. In coli-form bacterial test, positive reactions were appeared in the 50 % of the samples. Num-
bers of bacteria ranged from 1.3 X 10° to 1.2 X 10°. Five CCPs were identified; heating, inoculation, cultivation,
drying and granulation. Consideration of HACCP system indicated that the pretreatment of raw material, check-
ing of bacterial contamination and stability of enzyme activity during fermentation process were important fac-

tors for the quality of Enzyme Foods.
Key words : enzyme foods, enzyme activity, HACCP
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tiong ol 2087 LA F 660 nmolN FRHES 574

Sl FAGAE W F AR g, £ AAHE tyrosineS g
Z NS protease FAEE YERNU S tyrosine FHEFe
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Table 1. Comparison of chemical compositions of enzyme foods labeled on the package with the analytical data obtained in the

laboratory

Type of enzyme food Moisture Carbohydrate Protein Fat Ash

(Company) (%) (%) (%) (%) (%)

Cereals enzyme food Labeling 11.0 76.8 72 2.5 1.2
(A com.) Experiment 4.5 633 154 9.0 7.8
Cereals enzyme food Labeling NDV 52.6 19.3 18.0 ND
(B com) Experiment 2.1 54.3 19.4 16.4 7.8
Cereals enzyme food Labeling ND ND ND ND ND
(Ccom.) Experiment 4.6 57.0 18.3 13.5 6.7
Cereals enzyme food (I) Labeling ND ND ND ND ND
(D com.) Experiment 25 69.2 14.1 8.7 5.6
Cereals enzyme food (II) Labeling ND ND ND ND ND
(D com.) Experiment 15 69.0 149 8.8 59
Embryo enzyme food Labeling ND 51.0 18.0 5.0 ND
(E com.) Experiment 7.0 59.9 19.6 7.1 6.4
Fruit & vegetables enzyme food Labeling ND 61.0 17.0 50 ND
(F com.) Expetiment 6.9 524 26.5 2.1 12.1
Other enzyme food Labeling ND 62.0 10.0 1.0 ND
(G com.) Experiment 6.5 58.7 12.6 3.8 185
Other enzyme food Labeling ND 58.0 ND ND ND
(H com.) Experiment 52 69.7 19.1 0.1 59
Other enzyme food Labeling ND 65.0 17.0 4.0 ND
(Icom.) Experiment 4.8 67.6 17.8 4.6 53
Other enzyme food Labeling ND 72.0 11.8 2.0 ND
(F com.) Experiment 33 69.5 13.0 0.7 134
Other enzyme food Labeling ND 61.0 17.0 3.0 ND
(J com.) Experiment 25 66.8 14.7 1.2 14.8
UND: Not described on the label
54¢/100 g 2.2 Qlsle] Elel AErr} zure] dhake] W WIHH, FAAFE9] g-amylase®] AL kojiolX o-amylase
= 0% eyt E424Fe IR 53~185%% 1} 2ol HaAE Hole Wi 29419 4908 pg/min - gR T}

2 (28.8 g/100 )& T4

Bhom JHEANE £ we 7]
@ ke FARE AHgStel BE GASh AL AEe 3
2ol B4 e,

VS AN TUAuG HeAFS gy F o

A Aol we}
= Aol e, g

., B-amylaseﬂ- protease®] -8 &3 A= Table 2
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Al ZAAIES] a-amylase®] 4L 159~1793 ug/min -+ g
2yt 72t AFEE ko] Aolzt 11w o)) & Hols
veilon Vet B dAlF ZhEo] By AEn
=< o-amylase®] BAEE YEAT 4h2F9 o
amylase®] 492 AFAZA ARHE kojiole] A 1)

1/3~1/30 295 & 5 AU,

2) B-amylase B4 =4

Al EA4AFS] Bamylase®] /42 11~171 pg/min - g
FEow st A HEFTAGANN 4 E g
B-amylasex A= YA BRI AE A ERG wpe}
ol 7t AFEE ke Aozt 158} ol F Ao yEhy
A FEe] 71EA7) wiEolor & Zo g AZH L A
9] kojidlA B-amylase®/gd o] HIAE ol v 2de]
%k 175 pg/min - g3} AlE F B-amylased] Aol 7MF £
AFFHe el Aele AR Ao® vERgT,

3) Protease 84 =%

Al GAAZF9] protease®] L 0.18~27.57 ug/min -+ g
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4ol 7P 2 AFHA el Abole AR RS R E
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Table 2. Result of g-amylase, B-amylase and protease activities of enzyme foods on the market

Type of enzyme food (Company) o-amylase (Lg/min * g)

B-amylase (ug/min - g) Protease (pg/min * g)

Cereals enzyme food (A) 339 (£ 24) 171 (£ 8.9) 0.56 (£0.09)
Cereals enzyme food (B) 1410 (= 8.0) 39(+£ 1.7) 0.24 (£0.08)
Cereals enzyme food (C) 821 (£ 6.3) 40(x 0.3) 2144 (£1.18)
Cereals enzyme food (I) (D) 139 (£ 2.3) 136 (£12.8) 23.26 (£ 1.76)
Cereals enzyme food (I) (D) 451 (£ 4.9) 108 (£13.2) 27.57 (+£2.03)
Embryo enzyme food (E) 1455 (% 9.2) 32(x 25) 7.68(1£1.32)
Fruit & vegetables enzyme food (F) 1630 (x 9.7) 11(x 1.9 0.41 (£0.09)
Other enzyme food (G) 1563 (£ 7.3) 109 (£ 5.8) 1.55 (£043)
Other enzyme food (H) 1793 (= 9.2) 29 (£ 0.5) 2.68 (+0.19)
Other enzyme food (I) 1593 (£ 12.8) 11(£ 04 0.41 (£0.09)
Other enzyme food (F) 1430 (= 9.1) 21(£ 14 0.18 (=0.05)
Other enzyme food (J) 1611 (x 7.7) 40(L 5.5) 0.26 (£0.07)
oM HHE AolM uehd Hiol Zo] B F o] AFAgos thA] ERlFo o sht 73 A8l
S fEAS vE MERAE Fo A8 BEE AUE S g ot AN tsl RaFe) 3R
o] 23l&E5o) £4L == Aojlgly FuHAE= g xﬂ Bgo) o3 Zlow AZFAH F aflatoxin®] P A0
Alth 82849 Aot & A2 Yept @AY amylase  Zr A4 A% 2 shgol WLPS ¢ & °’91E}
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AT
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AETAY eyl wet AT T W
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]
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29 2 olBEY 7FeAC] URTh A= e
A A Y89 AFH A 717 v
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Table 3. Results of coli-form bacterial test, total microbial
counts and aflatoxin B1 test of enzyme foods on the market

Coli-form _ 0@ .
Type of enzyme food (Company)  bacterial microbial Aflatoxin
tost numbers B,
(CFU/g)

Cereals enzyme food (A) +  L1IX10° -
Cereals enzyme food (B) - 9.0X10° +
Cereals enzyme food (C) - 12X10° -
Cereals enzyme food (I) (D) +  20X10° +
Cereals enzyme food (II) (D) +  12x108 -
Embryo enzyme food (E) - 13X10° -
Fruit & vegetables enzyme food (F) - 74X10 -
Other enzyme food (G) - 27X10° -
Other enzyme food (H) + 5.5X10° -
Other enzyme food (I) - 1.1Xx10° -
Other enzyme food (F) +  80X10° +
Other enzyme food (J) +  39Xx10° -
Y4 positive

2_: negative
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Main materials Submaterials Packing Azsd 21 2 BYRA Tl o 71 F= A,
I I materials 0 22 % 3leEg HE i) dEAoR AHegd &
| ee [ me | & glom 7 SA0 349 BAAN bek el 7}
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Storage i ( Storage
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B AT A% ARRRNE F 4]

(Aspergillus oryzae)

(Temp.: 28-35T, Time: 24-/50 hr.
Humidity: 80+5%)
(Temp.: 25-60TC, Time: 3 -{12 hr.
Moisture content: under 8- |10 %)

(30-40 min., using blender}
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S Qe 2 AFFYl YoM, HEH oF el B
2 §ANY & sl WA ge SEdA s o
$2REe S4E EUS Rsokh] GEol Az of
3 YL & & Ak

_I

] 01*’ T UES = JeS 5

es
AT ek Bedze AAP) Yree FAA
FAs RUEY AAE FESIG #7E oA =
ANGlE G 2ol ﬂaﬂ%ow wolste o o)
A E7H) APRATL PsES S,
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