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AOAC Of fi cial Method 991.42

In sol u ble Di etary Fi ber
in Foods and Food Prod ucts

En zy matic–Gravimetric Method, Phos phate Buffer

First Ac tion 1991

Fi nal Ac tion 1994

(Ap pli ca ble to de ter mi na tion of in sol u ble di etary fi ber in
veg e ta bles, fruits, and ce real grains.)

See Ta ble 991.42 for the re sults of the interlaboratory study
supporting ac cep tance of the method.

A. Prin ci ple

Du pli cate test por tions of dried foods, fat-extracted if they con tain 
>10% fat,  are gelatinized with Termamyl (heat-stable
al pha-amylase) and then en zy mat i cally di gested with pro te ase and
amyloglucosidase to re move pro tein and starch. Sol u ble di etary
fi ber is re moved by fil ter ing and wash ing res i due with wa ter.
Re maining res i due, in sol u ble di etary fi ber (IDF), is washed with
95% eth a nol and ac e tone, dried, and weighed. One du pli cate is
an a lyzed for pro tein, and the other is in cin er ated at 525°C to
de ter mine ash. IDF is weight of res i due less weight of pro tein and
ash.

B. Ap pa ra tus

See 985.29B (see 45.4.07).

C. Re agents

See 985.29C (see 45.4.07).  [Note: Re agent (e), α-am y lase, is
avail able from a num ber of sources.]

(a) 85% Methanol.—Place 150 mL H2O into 1 L vol u met ric flask 
and di lute to vol ume with meth a nol.

D. En zyme Pu rity

See 985.29D (see 45.4.07).

E. Prep a ra tion of Test Sample

An a lyze dry foods with out pre treat ment when ever pos si ble.  Mill

dry products to 0.3–0.5 mm mesh. Ho mog e nize and freeze-dry wet

foods be fore mill ing. If high fat con tent (>10%) pre vents proper

mill ing, defat with pe tro leum ether (3 times with 25 mL por tions/g

test portion) be fore mill ing. De ter mine re sid ual mois ture in milled

foods by dry ing over night in 70°C vac uum oven, or 5 h in 105°C air

oven. Re cord weight loss due to fat and/or wa ter, and make

ap pro pri ate cor rec tion to fi nal per cent to tal di etary fi ber. (Note: For

foods high in sug ars that can not be dried by lyophilization, ex tract 3

times each with 10 vol umes of 85% meth a nol to re move sug ars,

which may in ter fere in the de ter mi na tion.)

F. De ter mi na tion

Run blank with test por tions to mea sure any con tri bu tion from
re agents to res i due.

Weigh du pli cate 1 g test por tions, ac cu rate to 0.1 mg, into 400 mL

tall-form beak ers. Du pli cate test por tion weights should not dif fer

>20 mg. Add 50 mL phos phate buffer to each beaker.  Check pH and

ad just to pH 6.0 ± 0.2, by add ing 0.275M NaOH or 0.325M HCl.

Add 0.1 mL al pha-amylase to each beaker. Cover beak ers with Al

foil and place in boil ing wa ter bath. Shake beak ers gently at 5 min
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Ta ble 991.42. Interlaboratory study results for in sol u ble di etary fi ber in foods and food prod ucts, enzymatic–gravimetric method,
phos phate buffer

Food/food product No. labs IDF, av er age % sr sR RSDr, % RSDR, % HorRat

Beans, but ter 10 17.36 0.41 1.96 2.34 11.31 4.35

Beans, French 10 25.64 0.83 1.51 3.23  5.87 2.39

Beans, kid ney 13 16.33 0.74 1.04 4.53  6.39 2.43

Brussels sprouts 15 30.23 0.69 2.39 2.27  7.89 3.30

Cab bage  9 21.60 0.86 1.68 4.00  7.79 3.10

Car rots 12 32.29 1.74 3.68 5.38 11.39 4.81

Chick peas 12 16.69 1.73 2.80 10.38 16.80 6.42

Okra 14 24.15 1.55 3.28 6.43 13.57 5.48

On ions 12 13.32 0.87 1.57 6.51 11.79 4.36

Pars ley 12 34.39 1.22 4.69 3.56 13.64 5.81

Tur nips 12 21.38 1.41 3.55 6.60 16.61 6.59

Ap ples  4 55.57 0.51 2.53 0.92  4.55 2.08

Apri cots  5 44.92 0.39 3.69 0.86  8.22 3.65

Figs, Calimyrna  5 43.07 2.41 7.92 5.59 18.40 8.11

Figs, Mis sion  6 33.61 0.93 4.06 2.76 12.09 5.13

Peaches  6 39.53 0.86 2.44 2.17  6.16 2.68

Prunes  6 46.18 2.82 8.98 6.11 19.44 8.66

Rai sins  8 49.18 2.71 9.49 5.51 19.30 8.68

Bar ley 12  4.30 0.43 0.62 9.92 14.33 4.47

Rye flour 15 11.81 0.58 1.02 4.87  8.62 3.13

Soy bran 13 65.24 0.91 2.40 1.40  3.68 1.73

Wheat germ  9 15.67 0.71 0.96 4.54  6.13 2.32
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in ter vals through out in cu ba tion. When ther mom e ter in di cates

beaker con tents have reached 100°C, con tinue in cu ba tion 15 min.

To tal of 30 min in bath is usu ally suf fi cient. Cool so lu tions to room

tem per a ture. Ad just to pH 7.5 ± 0.1 by add ing ca 10 mL NaOH

so lu tion.

Add 5 mg pro te ase to each so lu tion. Pro te ase sticks to spat ula, so it

may be pref er a ble to pre pare en zyme so lu tion (50 mg in 1 mL

phos phate buffer) just be fore use, and pipet 0.1 mL to each test mixture.

Cover beak ers with Al foil.  In cu bate 30 min at 60°C with con tin u ous 

ag i ta tion. Cool. Check pH and ad just to pH 4.0–4.6 with ca 10 mL HCl

so lu tion. Add 0.3 mL amyloglucosidase, cover with Al foil, and

in cu bate 30 min at 60°C with con tin u ous ag i ta tion.

Weigh cru ci ble con tain ing Celite to near est 0.1 mg, then wet and

re dis trib ute bed of Celite in cru ci ble us ing stream of wa ter from wash

bot tle. Ap ply suc tion to draw Celite onto fritted glass as even mat.

Ap ply en zyme-digested mix ture from beaker to cru ci ble, fil ter ing into

suc tion flask. Wash res i due 2 times with 10 mL wa ter (re mov ing

sol u ble di etary fi ber), 2 times with 10 mL 95% eth a nol, and 2 times

with 10 mL ac e tone. Break sur face film that de vel ops af ter ad di tion of

digest to Celite with spat ula, to im prove fil tra tion. Care ful in ter mit tent

suc tion through out fil tra tion and back-bubbling with air, if avail able,

will speed up filtrations.  Nor mal suc tion can be ap plied at wash ing.

Dry cru ci ble con tain ing res i due over night in 70°C vac uum oven or
5 h in 105°C air oven. Cool in des ic ca tor and weigh to near est 0.1 mg.
Sub tract cru ci ble and Celite weights to de ter mine res i due weight. 

Using one of du pli cates, scrape residue, Celite, and fi ber mat onto
fil ter pa per which can be folded shut, and an a lyze for pro tein by 960.52
(see 12.1.07). Use N × 6.25 as con ver sion fac tor.

In cin er ate sec ond of du pli cates 5 h at 525°C. Cool in des ic ca tor and
weigh to near est 0.1 mg. Sub tract cru ci ble and Celite weight to
de ter mine ash.

G. Cal cu la tions

See 985.29G (see 45.4.07), cal cu lat ing IDF as de scribed for TDF.

Ref er ence: J. AOAC Int. 75, 360(1992).

Re vised: June 2000
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