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ON THE ACID DIGESTION METHOD FOR THE DETERMINATION
OF CHROMIC OXIDE AS AN INDEX SUBSTANCE IN THE
STUDY OF DIGESTIBILITY OF FISH FEED*

Atsushi FURURKAWA®* and Hiroko TSUKAHARA®®¥

Numerous aspects of the wet acidic digestion procedure for the assay of chromic acid in
a small amount of feed and excreta were examined to study the digestibility of feed by marine
fishes; these examined were the spectral absorption curves of solutions prepared by the wet
acid digestion of chromic oxide (Fig. 1), the stability of chromic acid solution obtained (Tables
1, 2), the effects of the amount of perchloric acid added (Table 2) and the wavelength to pre-
pare the concentration-optical density curve (Fig. 2).

The results of the present work showed that the following procedures were adequate for
the study of digestibility. Weigh 50~100 mg sample containing 1~3 mg chromic oxide, wrap
in a piece of filter paper and transfer to a dry 100 m{ Kjeldahl flask. Add 5ml of concentrated
nitric acid in such a manner that it will wash down the particles adhered on the inside of
the flask and allow to stand for a short period. Heat flask over a micro-electric heater which
has the holes in the asbestos bhoard covered so as to allow more heat to come in contact with
the flasks. Allow the sample to digest until white precipitate is obtained (for about 20 mi-
nutes). When black particles adhere to the neck or side of the flask, wash them down by
turning the flask 180°. Turn off the heater, cool the flask and 3mi perchloric acid to the
digestion mixture and then reheat until green colour changes to yellow, orange or red. The
reversal change in colour frequently occurs if the flasks are cooled just after the change in
colour from green to yellow, because of the insufficient oxidation of the content. Therefore,
the extension of digestion for 10 minutes is necessary after the colour change. Cool slightly
and add about 50 m! distilled water. Cool to room temperature and make up to 100m} in a
volumetric flask with distilled water. Allow to stand for a few minutes to precipitate inor-
ganic material. Transfer solution gently from the volumetric flask to a colorimetric tube,
and read optical density at 350 my against distilled water. The standard curve obtained by
the wet acid digestion technique is expressed by the following equation; Y = 0.2089 X40.0032,
where Y is the optical density at 350 my, and X is the chromic oxide content of the sample
(mg/100 mi).
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Fig. 1. Absorption spectra of solutions by the wet acid fiix J. CZARNOCKI BV Db 4
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Table 1. Stability of prepared solutions.

- Optical density
_ Sample™ .
Content Cry03 only Cry0;3+Diet
_of Cry0s (mg/100 mi) (mg/100 mi)
Time kept 1.3 2.1 1.3 2.3 3.4
0 0.128 0.266 0.445 0.611 0.096 0.280 0.488 0.678
1 day 0.145 0.275 0.465 0.633 0.120 0.301 0.485 0.678
2 days 0.124 0.246 0.445 0.610 0.096 0.275 0.480 0.678
Table 2. Effect of the volume of perchloric acid on the stability of
prepared solution.
Time kept Optical density
) Soon after 1 day after
P.C. A, (m]) 3 4 5 3 4 5
1 0.236 0.215 0.215 0.240 0.215 0.215
2 0.229 0.222 0.215 0.229 0.222 0.215
3 0.194 0.215 0.229 0.197 0.211 0.233
Mean 0.2197 0.2173 0.2197 0.2220 0.2160 0.2210
The results of analyses of variance
$s df ms
Added P.C. A. (C) 0.000063 2 0.0000315
Day (D) 0.000003 -1 0.000003
CxD 0.000010 0.000005
CD 0.000076 5 0.0000152
E 0.002457 12 0.000205
Total 0.002533 17

Cr:0; ©&0B4 Cr:0; OREFKERMIIEEECIL 1P ACECEY LD TEEAR LTIV 3
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BEBEE Uit WP UTh B EETARE S U 24 BB TRLELWTh 55,
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Fig. 2. Regression of chromic oxide concentration. - R
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Table 3. The recovery of chromic ik 1mg ¢hHs,
oxide from excreta. _ BBRAERE Table 2 R, FRohbicbe
Crs0, added Recoverics 3 GBI ORERL AR Lo W S A SBSRINE B
to excreta | —— ————————  (@ml »nH 5mi D) DERL L HWNHEROEITILLR
mg/100 m] mg % . e . N =
- ¥, 24 WSROI £ h B hoEinENMcEash
1.91 1.87 93 Fednote,
1.95 1.95 100 L 05 5 B A PE B 3513 2 M8 SEIE DU IR &
2.05 2.01 96 F O E e b, RIEES LONIBROFEE S 3
2.44 2.44 100

ml DI LE X B,

BB  CnOs Ml X0 = 41 FEPIRA Lol
: D 0.5~4.5mg OFBHPH TR ITEC Lich A LI
Sepga sk kiR Fig. 2 Wi Uiz, LAMBERT-BEER OVEHIZSEA Sk, WUEOHIRIFZ D ER FREL
. B EEERD bR 2T,

BEZE  ~ A4 ORI CrOs #BALAHEC L VBLhGiEOERRY Table 3
DL BTHON THEH B %bOnich RAGDTHLHEELTIWVTHS D,

3.56 3.48 98
3.61 3.57 98

= #

O DB LRI B\ CIREE & LTV bR AL, = — 4 ORARPAIHLITIC X 5 ERkic
DT, G ET OWRE N2, PBRE 50~100 mg i X 5 WK EREO S 5 X WIEEL .
TUEE TP DY IR D X 5 TH B,

506} 50~100 mg (EA4pkdE) (B{ks w — & 1~3mg &&4T) % 100m] 7 Kjeldahl 7 5 2 2 icfF L
5mi oEE (I 1.42) ®inz, 20 SRmewmbd 5, kGt Sml OBERRE (70%) L
ML, BRI EES VELPRCREKAZET S oML, SIHAEBE 10 Skt 2. Bs
WK T 100ml CEA L, JlE 350 mp CHREKE OB EELIEL, ROWRERL DRI =



506

— LADEFEERD D,
Y = 0.2089 X +0.0032

fE L Y e, X gk s v — 20 mg/l00ml TtHB,
x ik
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