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Application of Enzymatic Analysis with Pepsin and Pancreatin

for the Determination of Dietary Fiber in Mushrooms

HIROKO ARAKI

A modified pepsin/pancreatin method was applied for the determination of dietary fibers in

cultivated type mushroom.

The results of histochemical examinations indicate that the hypha, basidium and basidiospore

cell walls of the sample mushroom contained chitin but no cellulose, lignin nor starch. A small

amount of insoluble pectin was observed in the hymeiuym. These cell wall components showed

no change after the pepsin/ pancreatin treatment. On the other hand, protein reactions of

protoplasm of various cells completely disappeared after the pepsin/ pancreatin digestion,

except a few sclerenchyma and basophilic hyphae.

The obtained data by this pepsin/pancreatin method were compared with those by AOAC

method in an analytical test. The total dietary fiber (TDF) values obtained by the

pepsin /pancreatin method were constantly higher than those by AOAC method.
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Dried sample
(500~1000mg)

Pepsin digestion*
(with 0.1% pepsin (1:10000) in 100ml 0.1N HCI at 40C for 24h

Neutralization
(with AN NaOH and 50ml phosphate buffer solution to pH6.8)

Pancreatin digestion™®
(add 100mg pancreatin and 300mg sodiumdodecylsulfate, at 40°C, for 4h)

Filtration
(acidified to pH4~5 with 4N HCI, and through a tared 2G4 grass filter crucible provided 15mm

thick rayer sand)

|

Residue

Dry and weigh

Ignite at 550C
Reweigh

IDF =residue —ash

|

Filtrate

Add 4volumes
ethanol

Centrifugation

| |

Precipitate Supernate

Dry and weigh

SDF =dry preciptate—blank

TDF =IDF 4 SDF

Fig. 1 Scheme of pepsin/pancreatin digestion procedure

% ! Ttreatment was conducted by shaking extraction (100 stroke/min.)
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Table 1

Histochemical test for efficiency of the proposed method

(pepsin-pancreatin digestionprocedure)

Histochemical staining

Sample

and DNFB method Chlor-zinc-iodine PAS reaction Ruthenium Phloroglucin-

treat- for protein method for for chitin red staining  HCI reaction

ment of cellulose for pectin for lignin

section A\ P w P w P W P W P

L .edodes

mushroom US — +# — — H — 4+ — — —
TS - — — — # — + - - -

L. simeji

mushuroom US — +#+ — — H — + — - —
TS - — — — 1 — + — - —

P. nameco

mushroom US — H~H#* — - H# — + — - -
TS — —~4X* - — H# — + - — —

A. bisporus

mushuroom US — H#~# — — 1# — + — — -
TS — —~+ — — H# - + — - -

G. frondosa

mushuroom US — + — — 1 - + — — -
TS — — — - H - + — - —

—~1i: density of staning W : cellwalls (hyphase, basidia, basidiospores)

US : untreated section P : protoplasma

TS : treated (enzyme digestion) section
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Fig.2. Transection of L.edodes mushroom hat, Fig.3. Serial section of Fig.2, following pepsin

shows protein distribution. /pancreatin digestion (procedure simil-

(Dinitrofluorobenzen method.) ar to that in Fig.1) shows the protein
Protein reaction was detcted in hypha reaction of phae completely disappea-
protoplasm. red.

Fig.4. Trénsection of A.bisporus vmushroo‘m LFig.5. Transection of G.frondosa mushroom,
hat, following pepsin/pancreatin, shows shows localization of chtin.
remaining protein reaction a few Intence reaction is evident in the cell
basophilic and sclenchyma hyphae. wall of hyphae and basidospores (PA
(Dinitrofluorobenzene method.) Srection).

i

a: After pectinase digestion b: Untreated cntrol
Fig.6. Transection of L.edodes mushroom hat, stined with ruthenum red, showing distribution

of pectic material in hymenum tissues.
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Fig.7 Mcous materials of L.namko mush-

room (ruthenum red staining).

@) Fvrvoinsh:
BEMYOMRBRCAShD LT v v
BOFIEE (bW HHT vV HEDT) 1k
IR DK D b IR ol 2L
7V a—r v RISEEOFEN VA 2 rinE
THRDOLNT VBB KPR OF TR H
TEIsh -1z,
G) Vr=vORE
7uawr sy —HCIRGMNET X TCEME T
B HEEHEYMEREC AN B HED ) 7 =
VRFELREWEEZORS, BRWEL L

TOARY 7 = 7 — NMVEIZRWEHED 4170
D TRICRFEIITeblsh - 12,
6) Bt s = HHEH
FA=ZVRBROPIMAD VTN LB AL
72—t < o v a2 — ADEDED
HWEDCED IR F 2 afiBHEH T
BT,

sk, 7 A I FBEWIIPASRO LT =% A
Vy FIZHEGHIBECRE#H DM %, PAS
RNT =T ALy FlECRIG L WEER
HEY cEDbh Tz, (Fig. 7)
iEs/ 2 HIEWEYCRET 5 HFEH
(=X FOOHE) DFEETHY, W
S, BERE, BT L ORMIBEER S b RSy
ERFELL R Y, ERBICHRBAT 25
FFVTHY, SFEYMIGEED XRS5 D €
nr— ADHFLEE—EO 7~ TR SR,
¥/ a FHOMBEED R HME Chibrillar) B4 1%
R —RATRELFFVTHD, bR~
FY 2 ARDIET VI VI E DS S A
VTHEREIN, ThHigiE (inclusive) X
NIRRT, At FEOEORELEL DR
T3,

2. BEMHMDOIHRBRICONT

RS —RY VT FUHLETEED
AL D B EHE D 73 BT S Fid Table 2 D@ b

Table 2 Results of determination of total dietary fiber by the Pepsin-pancreatin digestion

procedure and AOAC method

Pepsin-pancreatin digestion

AOAC method (Prosky et al. 1984)

procedure (Proposed method)

Sample
Residue SDF  IDF TDF Residue-N Residue TDF Resudue-N
%) % O (%) %/total-N (%> (%) %/total-N
L. edodes mushroom 43.39 4.90 43.23 48.13+0.28% 14.54 58.18 44.85:0.22% 45.23
L. simeji mashroom 20.73 9.64 20.47 30.11#1.37 8.27 42.68 28.19+0.77 38.85
P. nameco mushroom 37.42 9.40 37.00 46.40+0.02 17.54 56.56 41.18+0.88 51.98
A. bisporus mushroom  21.79 9.47 21.41 30.88%0.37 17.16 48.46 29.00£1.29 45.80
G. frondosa mushroom 31.85 6.28 31.47 37.75*0.09 10.34 51.02 35.58+1.42 37.42
SDF: Soluble dietary fiber 3¢: SD

IDF: Insoluble dietary fiber

TDEF: Total dietary fiber
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