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Abstract
This study was undertaken to examine the applicability of domestic enzymes in the quantitative deter-

mination of dietary fibers according to the official enzymatic-gravimetric method of AOAC and to apply it

to 4 kinds of fruits (apple, pear, peach and persimmon) and 4 kinds of vegetables (Korean radish, lettuce,

Korean cabbage and cabbage Kimchi). With domestic enzymes, an optimum condition was selected to use

1/10 units of enzyme activity and to extent the reaction time two-fold as compared with the recommended

method, in the case of fruits and vegetables. On a dry matter basis, fiber contents of fruits were in the range
of 9.4—28.8% total dietary fiber, 1.8—7.8% non-cellulosic polysaccharides, 3.7—5.8% cellulose and 1.3—21.3%
lignin. Fiber contents of vegetables were 26.0-35.7% total dietary fiber, 11.3—14.4% non-cellulosic polysac-

charides, 12.3—19.7% cellulose and 1.4—7.4% lignin. On a dry matter basis, crude fiber contents were 3.5—6.7%

in fruits and 9.1—13.8% in vegetables. Therefore, crude fiber contents of fruits and vegetables accounted

for only 12—50% of total dietary fibers.

A =

Alo] 4 4 (dietary fiber)d F 842
9] Burkitt?e] 2]aled o} a7}
0] 9]

19709«

Abe AP Sl
AR Fel Al AMRERT Ao Wy go)
g gt dFAAs gREHEA AFEdd, 2
B2 Ao sl diabetes,
heart disease, diverticular disease, colon cancer %
2 o2 AWFo] Aol AHEAG Vo] v
Aoz dedAA sgct @

=
.?.
s
ES

hypercholesterolemia,

rlo

Hol44 Southgate $We Helo] e “U2
9 astdAAH BulRE Rod el £39x @i
g4 SR ligning $AA"2 g€ ol

2857 de

polysaccharide!

g2+ cellulose®t non—cellulosic
hemicellulose, pectin®, gum?,
mucilage 59 Azt € 5 sidh, dfo #4449
Woeg 2o Falxl 24 (crude fiber)w2 9
] Akl o2 Schaller'®el o3t b3} otel
9 MAFHE celluloses 50~90%. hemicelluloses
20%. lignine 10~40% o] Aegxle] Aol {9 3
FE dAdsted Azl e & Mg sk
Van Soest®ol] 2|2 Al<}%l neutral detergent fiber

317

o

(NDF)wr¥ 2 F4 o)A sodium lauryl sulfate®

A
Bt wlog 5

Lo

lignin
ekl Hey W

cellulose, henuiicellulose,

oE

water —insoluble& 4o} 45 ¢
mucilage, 4%
lulose %9 water—soluble®t A¥E0°] #4344 F
ke A @3S AYa gl E£F Marlett
Yol & AFEY AS AL Sezrt @
A2 AR AP AFA
©d& A A3Ach Robertson
Heckman %%, Schaller™ %<& NDF #hye
Adel 29dsle ddE BHAFY) g amylases
o] AelstE enzymatic NDF procedure A b3t
o, 1 Schaller'? ¢}
tion of Cereal Chemists®V8] 3% #hyjo= 19834
o Heso] FTHFAZTANA ey AEHIZ gl
3¢ W% water—soluble® Ao]A 9
el
& Van Soest'?+ acid detergent fiber (ADF)ut
W& sRasted acid—insolubledt cellulose®t
ligninel #A A& A2y & A AL Ao
@+ lignin¥d 2 AT 224 cellulose

¢ ligning Zz A Fd 4 3lA sle] Association of

ol 2l gt pectin®, gum?, hemicel-

=

53 u 2 American Associa-

o]
A E-E o}
Arrel &A= gbd e AYar 9l

H
ol

Akl =)



318 ZERW - FERA

Official Analytical Chemists(AOAC)sl A final
action®.2 FUR Aol Adfe Ard Aoz A
9 =i},

Hellendoorn %,"® Schweizer %, Furda"® %<&
AR 5@ A3} FUAsA 57 dsted BaA
£ A sE enzymatic—gravimetrict & A sty
o}, zey o] ¥ W E-L Dovell 5990] 243 v}
o} ol Ayuidioel Bygstm Aol WF L8HE
D4 xJA "Hd, 1322 w29 Food & Drug
Administration®i A€ Heldf2l Al diste
Prosky &¢™®ol Al #Fd7+& A2 A} enzymatic—
gravimetric W& MNAY ¥4 udo] AQACHA
first actionWhyl 22 1985d A=A},

Y FUdide Aol fe AFE AT Ax
obd A=A Ry Aok, W7l FHAAE A
B} OEAAZ AArEA gx glen oI wig Hi
AE oA EAdol T Aol Fo 4y
o] Bz e HdEE xUA € Aol

welq B AFdMe fF4AA g AoldFe
oy g AdAsty] fAsty S TPAH S »
#4 ZA2AE AOAC A F 9% enzymatic--
gravimetric o ALAlA RBopon A" A
utel Alejdfeo] $8 Fda $rHA HY-HA2F
Mol AR ¥ AU, ol 1 HHE Husl
< wiolt},

ME Y

HEM=
E Agd ALT AlEE Ad 453F (A1, s, =

Fob, et A 4FF(FF, &, MF, wFE
ozt Fdel FFE AbF(etee), w(x5F), F
Fot(Mx), H(AADelden, WA= F4AFTH
Alge] AFeozrd 8T (%S W3 79, FF 9,
Alq 2, oy 2, AA 2, 1FIFE 50l ol F A
BEe AEAAR P Edfstg g Felshah,

AxAde dBgAFAA A AdHE 3T
Al &4 A A 2 bacterial a —amylase(Bacillus
subtilis), bacterial protease (Bacillus subtilis),
fungal amyloglucosidase(Aspergillus usamii) & Ar&

sl

MBS Hxel

Agel AM AHES Table 16149 2ok, Algd
o 2heHE Falstel AAG AUeH FAT AU
W ouANFAE AASL HAEAT FAL A A

SR

Table 1. Preparation of fruitg & vegetables for

analysis

Fruits & Edible portion Moisture Lipid
vegetables as purchased (%) (%) (%)
Apple 81 85.9 0.06
Pear 80 88.1 0.09
Peach 83 89.3 0.03
Persimmon 84 84.4 0.09
Korean radish 92 95.0 0.07
Lettuce 91 94.2 0.44
Korean cabbage 75 96.5 0.15
Cabbage kimchi 97 90.5 0.38
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Table 2. Comparison of commercial enzymes with recommended enzymes by AOAC

Supplier Ens Microbial Enzyme
of enzymes nzyme source activity
Recomnended Novo a-Amylase Bacillus Subiilis 120,000

Laboratory Inc.

units/g solid

Sigma Bacillus subtilis 7.000-15,000
Chemical Co. Protease units/g solid
Sigma Amylogluco sidase Aspergillus orvaze 1,200-3,000
Chemical Co. units/ml
Testead Domestic a-Amylase Bacillus sublilis 12,000
Company units/g solid
Domestic ] Bacillus subtilis 136
Company Protease units/g solid
Domestic Amylogluco sidase Aspergillus usamii 8,800
company units/g solid
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Table 3. Establishment of conditions for the enzyme quantity and reaction time in the determination of total

dietary fribr

Total dietary fiber (%) of dry matter edible portion

Fod . Rect}on Tested enzyme activity as compared with the recommended
sample time (min.) 1o e 7
Appl 1 x(30) 10.66¢ 10.27 8.75
ppie 2x(60) 9.40 10.18 8.39
Korean 1x(30) 25.44 26.27 26.03
radish 2 x(60) 24.89 26.12 26.61
. . 1x(30) 31.55 31.37 30.81
Kimchi 2x(60) 31.21 30.40 29.86

= Each total dietary fiber content of the same food samples is not significantly different at « =0.05 level in regard to

the enzyme activity and reaction time tested.

Table 4. Dietary fiber content in various fruits & vegetables

(% of dry matter edible portion)

Fruits & T.otal Acid Non-cellulosic Cellulose Lignin
dietary detergent .

vegetables fiber fiber polysaccharides

Apple 9.40+0.11 5.31+0.28 4.09+0.19 4.03+0.31 1.29+0.25
Pear 13.38+0.44 8.05+0.52 5.14+0.94 5.52+0.54 2.53+0.26
Peach 16.40+0.54 8.59+0.17 7.82+0.70 3.65+0.07 4.93+0.24
Persimmon 28.84+0.25 27.07+1.41 1.77+1.60 5.76£0.48 21.31+1.07
Korean radish 25.97+0.96 13.70+£0.35 12.28.+0.93 12.26 +0.22 1.44+0.20
Lettuce 32.84+0.54 18.82+0.83 14.02 +1.35 12.85+0.65 5.97+0.18
Korean cabbage 35.67+0.27 21.24+£0.19 14.43+0.39 19.71+£0.33 1.53+0.29
Kimchi 31.21+0.57 19.8240.42 12.40+1.34 12.39+0.31 7.43+0.61

* Mean value of three determinations + standard deviation
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Table 5. Dietary fiber content in various fruits & vegetables

(% of fresh matter edible portion)®

Fruits & Total Acid N lulosi
ruits : on-cellulosic
dietary detergent Cellulose Lignin Water

vegetables fiber fiber polysacchardes
Apple 1.3240.02 0.75+£0.04 0.58+0.03 0.57+0.04 0.184+0.04 85.9
Pear 1.56+0.05 0.95+0.06 0.61+0.11 0.65+0.06 0.30+0.03 88.1
Peach 1.75+0.06 0.92+0.02 0.84 + 0.07 0.39+0.01 0.53+£0.03 89.3
Persimmon 4.47 +0.04 4.20+0.22 0.27+0.25 0.89+0.07 3.30+0.17 84.4
Korean radish 1.27+0.05 0.67+0.02 0.60+0.05 0.60+0.01 0.70+0.01 95.0
Lettuce 1.74 +£0.03 1.00+0.04 0.74 +0.07 0.68+0.03 0.32+0.01 94.2
Korean cabbage 1.18+0.01 0.70+0.01 0.48+0.01 0.65+0.01 0.05+0.01 96.5
Kimchi 2.87+0.05 1.824+0.04 1.14+0.12 1.14+0.03 0.68+0.06 90.5

= Mean value of three determinations + standard dewiation

Table 6. Comparison of crude fiber content and dietary fiber content of fruits & vegetables
Fruits & % of dry matter edible portion®
vegetables

Crude fiber Dietary fiber A/Bx 100
(A) (B)

Apple 3.52+0.10 9.40+0.11 375
Pear 6.68+0.17 13.18+0.44 50.8
Peach 3.75+0.31 16.40 +0.54 22.9
Persimmon 3.50+0.46 28.84+0.25 12.1
Korean radisn 9.22+0.10 25.97+0.96 35.3
Lettuce 9.324+0.03 32.84+0.54 28.4
Korean cabbage 13.80+0.17 35.67+0.27 38.8
Kimchi 9.10+0.45 31.21+0.57 29.2

< Mean value of three determinations + standard deviation
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