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Optimization of Enzymatic Hydrolysis for the Production of Antitoxic
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Abstract Bovine hepatic extract is recognized as possessing detoxifying activity against various liver diseases. In order
to develop a process for its mass production, various enzymatic hydrolysis conditions were tested, and bovine hepatic
extracts were prepared. These extracts were then examined for composition, microorganism levels, and vitamin B,, content.
Among the enzymes tested, papain was salected based on yields for dry residue and amino nitrogen. The other enzymes
tested included bromelain, ficin, pancreatin, and protease NP. The optimal hydrolysis conditions were established a 65°C
for 24 hr, with an addition of 1%(w/w) papain to the beef liver. The prepared spray-dried bovine hepatic extract showed
an 11% recovery yield on a raw beef liver bass, with 95% dry residue and 11.8% tota nitrogen content. Microorganisms
were not detected in the dried extract, and its vitamin B,, content was 4.1 ug/g. In summary, the conditions established in
this study could be applied for the high yield mass production of bovine hepatic extract.
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Table 1. Enzymes and optimal pH used for the preparation of
bovine hepatic extracts’

Source Enzyme pH
Botanica protease Bromelain 45
Papain 6.2

Ficin 7.0

Animal protease Pancrestin 75
Microbia protease Protease NP fungal 7.0
Protease NP bacteria 7.0

YBeef liver was hydrolyzed with 1%(w/w) of each enzyme at 65°C for
24 hr.
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Fig. 1. Total amount of dry residue and amino nitrogen of
bovine hepatic extracts. Ten grams of bovine liver were digested
by 1%(w/w) of enzymes. Brm, bromeain; Pp-com, papain
(commercial); Pp-Sig, papain(Sigma); Fc, ficin; Pan, pancreatin; Pr-
F, protease NP (funga); Pr-B, protease NP(bacterial).
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Table 2. The effect of papain concentration on theyield of bovine
hepatic extracts

Papain added (%6) Dry residue (%) Amino nitrogen (%)
0.05 7.67+0.23Y 1.96+0.66
01 8.34+0.06 2.03t0.03
02 8.78+0.13 2.11+0.52
05 9.38+£0.28 2.21+0.01
10 10.28+0.59 2.27+0.92
20 11.47+0.19 2.35£0.76
YMean of interassay(n=3)+SD.
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Fig. 2. Time-course of dry residue, amino nitrogen, and pH in
bovine hepatic extracts hydrolyzed with papain for 24 hr.
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Fig. 3. SDSPAGE patterns of bovine hepatic extracts
hydrolyzed with papain at various reaction times. Lanes were 1,
molecular weight marker; 2, 0 hr; 3, 6 hr; 4, 12 hr; 5, 24 hr; 6, ultra-
filtration remnant; 7, ultrafiltration permeste; 8, commercial product.
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Fig. 4. Theeffect of pH (A) and temperature (B) on theyield of bovine hepatic extracts hydrolyzed with papain.



el o5 &

Table 3. Proximate composition, microorganism analysis and
vitamin B,, content of in-house bovine hepatic extract prepared
from 1 kg of beef liver

In-house Commercia  Standard

product product?  guideling?
Dry residue (%) 95 95 >95
Ash (%) 38 51 <30
Totd nitrogen (%) 11.8 11 11.8-14.4
Amino nitrogen (%) 3.6 35 6-7.5
pH 51 51 56
E. coli (CFU/Qg) N.DJ N.D. N.D.
S aureus (CFU/g) N.D. N.D. N.D.
Salmonella (CFU/qg) N.D. N.D. N.D.
Mold & yeast (CFU/Q) N.D. N.D. <100
Vitamin B, (Lg/g) 41 13.7 10

YCommercial product is offered by HanSeo Pham. Co. Ltd.
AStandard guideline is referred to the Korean pharmacopeia.
9N.D., not detected.
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