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| ABSTRACT

The colorimetric assay procedure of Prescott and Jones [(1969) Ana]
Biochem. 32, 408- 4197 has been mod1f1ed to make the standard curve more -
'}cons1stent1y 11near Improved resu]ts are obta1ned ‘when the assay. tubes
- are exposed to yellew light at an intensity of 45-50 footcandles (480~ 540 1ux)
during color development. Somewhat longer 1ncubat1on t1mes ere required for

color development with yellow light.



Severa] years ago Prescott and Jones (1) descr1bed a sens1t1ve and con-_
ven1ent procedure for the co]or1metr1c analys1s of ure1do compounds such as
| carbamy1 aspartate, citrulline, and urea. More recently, Savage et al. (2)
e]1m1nated 2- mercaptoethano] 1nterference with the assay by treat1ng react1on
m1xtures with N- ethy]ma1e1m1de before the addition of the co]or reagent thus
: mak1ng the methodemore suitable for enzyme studies. Under some circumstances,
however, we haVe noted that standard curves of absorbance vs.rthe concentra- |
tion of ureido'compounds are non]ineer. We have found that the‘quality and
quantity,of 1ight used during color development can affect the linearity of
the standard curve. We describe simple modifications of the assay procedure
}which correct this difficulty and which further increase the'potential utility

- of the assay.

METHODS

Tne basic- assay conditxons and procedures nave not been altered rad1ca11y.
'The or1g1na1 reagent concentrations have been reduced s]1ght1y in order to save
chem1cals » , B | : ; _
(1) Antipyrine /H2504 reagent: 4 g/z,antfpyrinei(I,S-dimethyl-2-pheny1-3a'

pyrazolone) in 40% (v/v) sulfuric acid. B R
(2) Oxime reagent: 0.5¢ diacety1monoxime_in 100 mi of 5% (v/v) acetic acid.
Thercolor reagent emp]oyed in the assay still consists of two parts.antipyrine/
H2$04 reagent and one part oxime reagent. ! |

The most important modification involves the nature of the light source
used during color development. A]though regular fluorescent illumination may
sometimes be employed successfu]]y, best results will usually be ohtained if
yellow 11ght of relatively low 1nten51ty is used’ 1nstead The Tight source:”

cons1sts of two 15 to 40 watt cool white fluorescent bulbs. The lamps are
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covered w1th a single layer of ye]]ow ce]]ophane SO that the assay tubes are
exposed only to ye]]ow 1ight. The lamps must be pos1t1oned above the 60 C

water bath so that the assay tubes are exposed to 11ght of an 1ntens1ty of

- 45-50 footcandles (480-540 1ux).

The utilization of a modified 1ight sourcé“neeessitates slight altera- °

tions tn the incubation time required for color~development. The following_

““incubation times have been used with the method I procedure described by

_'Prescott ahd Jones (1969): 90 min. for citrulline, 120 min. for carbamyl

aspartate, and 180 min. for urea.

RESULTS AND DISCUSSION

,Usihg the,above_modiftcatiohs of'methodbl, 1inearjstandard curves are
obtained with only slightly less sensitivity. The 1.0 cm;absorbahoe vaiués.
at 466 nm per 0.10 umole in the.standard-l 0 m1 sahp]e vo]uhe as read'on a o
Bausch and Lomb Spectron1c 70 are 0.31 un1ts (carbamy1 aspartate) 1.06 units
(citrulline), and 0.94 units (urea) Color development with ye]1ow light has
also been emp]oyed successfu]]y in method II (dark 1ncubat1on before exposure
to ye]]ow light). | |

With the incorporation of these ehanges the co1orimetricrassay'is quite
sensitive,. reproduc1ble, and simple to carry out. We have emp1oyed both 15

watt bulbs (General E]ectr1c F1578-CW) and 40 watt bulbs (Ph1]11ps F40T/Cw)

- with equivalent results. The source of the yellow cellophane also does not seem

to alter the results signifieant]y; although all types'we tried did effective]y
block wavelengths shorter than 450 nm. It is important to both‘expose_the
tubes to the light for an adequate 1ehgth of time and not use'yellow light -

of too great an intensity. Standard curves‘wfll'become non]inear'if the

1ight intensity reaches 65 footcandles (700 Tux).

.
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