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A TRIAL TO IMPROVE A NIACIN TEST PAPER*

Naomi TAMURA, Yoshimoto SANO, Tatsuji OGAWA
and Kazuru SAITO

(Received for publication July 12, 1973)

Several modified methods of the niacin test have been made with a reagent-
impregnated paper strip. As it was thought that various methods have to be improved
in their stability, sensitivity and feasibility, the authors prepared a new niacin test
paper and compared with the routine niacin test.

I) Method to prepare the test paper

Following reagents were used; 50% acqueous chloramine T, 60% KSCN in 8% citric
acid and 10% para-aminosalicylic acid (PAS) in 95% ethanol. Filter paper was cut into
50mm by 3mm strips. Acryl sheet was cut into the same size. One set of our test
paper needs two paper strips and one acryl sheet. Using a capillary pipette, one drop
of 60% KSCN in 8% citric acid and 3 drops of 50% acqueous chloramin T were
added to the strip (a). Two reagents were not allowed to diffuse into one another on
the paper strip. One drop of 10% PAS in 95% ethanol was added to the strip (b).
Acryl sheet was placed between the two paper strips. Strip (b) is the front and strip
(a) is the back of the test paper. They are covered with the vinyl sheets. The front
of the cover is colorless transparent vinyl, and the back is the white one. The vinyl
cover was sealed except its foot (Fig. 2). This test paper is kept in a brown,
transparent plastic bottle with silicagel and left at room temperature.

II) Method of experiments

1.5ml of sterile distilled water was added into the 1% Ogawa’s egg media with well
grown colony, and laid down on the slope for 5 minites to gain the extract. 0.2ml of
the extract was divided into a test tube for the routine niacin test. The test paper
‘was placed in a tube of 1% Ogawa’s egg media for 15 minites. The foot of the test
paper is set in the extract. The development of a orange color at the part of the PAS

§

is positive, and the absence of this color is negative. (Fig. 1)

III) Results

1) The test paper method and the routine niacin test showed nearly the same results,
and the test paper presented positive reaction to 2mg/m!/ niacin. (Table 1)

* From Kariwa-gun General Hospital, Kashiwazaki City, Niigata Prefecture 945 Japan.
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2) The both methods presented nearly equal reactions in 158 strains isolated from
sputa of pulmonary tuberculous patients. (Table 2)

3) The effect of the quantity of the sterile distilled water added into 1% Ogawa’s
egg media to gain the niacin extract was examined with 11 strains isolated from sputa of

pulmonary tuberculous patients. 102mg of each strain was inoculated and cultured.
The less the quantity of the water, the stronger the reaction. (Table 3)
In conclusion, the merits of our test paper were summarized as follows;

(a) There is no fear of gas poisoning.

(b) This method does not need a procedure to divide the extract containing

numerous bacilli.
(c) A paper is easily preserved.
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Principle of Chemical Reactions Occuring in the Formation of Orange Color
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Fig. 2.

50 % agueous
chloramine T

60 % KSCN
in 8% citric acid

-~ 50 mm—
NN .

D=1

3

(b)

Acryl
sheet

—

®

H\NCHETADERET D1, M7 290y — &RIT
e, T oL, EMCEAEYH, EfcrEao
E=—y— 5T, BRETTHMUNEE TS, &
CIIEDOBITRF T 3 7 F V) FABOWHF I T W5
FTHHBND, WH(b)NEMZL B L 5T B,

2) o FER X UHE

PHTERED &  FE LT 5 1% /NI o3 BE
K 1.5ml Zhz, 545G A CEE T
HERED, FERC LB 1 AFoMEL, Hilh
W 0.2ml B UTIRENECH G %o +o s o
o T3 1% DR AR AT 5 &
R L TRARIEMThbh b, TinbhbbEETik-s o
T 7Y FABDEGOF VYDA e, BT

B Lo SheiBilis LIFs 10T 2, ek
15T, RBHERL 15 S THE L,
3 0R B oK K
ETFAT Y VR CTHERIR(ED, AR LR

HEEREW Ui, FLIWRT X 9, WmERIEE—57
BEA AR Lo ¥l Z OMBRAE T 2 meg/ml ¥C
(+)VC‘4?) 5o

2) BB OV X D S LI HIRE 158 ik T,
AR LI ENE R i Ui, A0 ITEHDMIID
ELOERREbRICH, K2IRTTELBkEBED
HR 205 MTIiE—8 Lics

3)  WIC 1% MR OFRERE Nz B 285
7o DWEREK DRI L OT, BODOMICENHDH

Table 1. Examinatirn of the Test Paper
Concentration of niacin{mcg)
10.0{5.0]2.5[{2.0{1.0|Control
Test paper method + 1+ + ]+ = -
Routine miacin test -+ F ] =

Routine niac:n tes. Lee. paper

Loweep orange

--Orange
---Slightly orange

AR

AWV RITE e Not present orange color
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Schematic Structure of the Niacin Test Paper
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Table 2. The Results Obtained with Our Niacin

Test Paper was Compared with that
Cbtained by Routine Niacin Test

Test paper method
- + + + Total
R - 45 1 0 0 46
@3 * 2 0 1 0 3
EETE 0 1 21 | 18 40
S o )
o=t E + 0 0 18 bal 69
Total 47 2 40 69 158
i) The number in this table shows the number of used
straines.
ii) Routine niacin test..........- Test paper
feDeep PinKeeeeeerererrennnnnnnas Deep orange
+-.Pi
+ Slightly orange
— e WhILE e Not present orange color
Table 3. The Influence of the Quantity of the

Sterile Distilled Water Added into 1% Ogawa’s
Egg Media to Gain the Niacin Extract

Routine Test paper method
niacin | The quantity of the distilled water{mi;
test 15 | 1.0 | 05 | 0.3

A 5 2 3 3 5

+ 3 5 3 3 2

+ 2 2 1 2 0

- 1 2 4 3 4

i) The number in this table shows the numbzr of used
strains.
ii) The strains were prepared by quantitative culture.
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Table 4. The {nﬂuence of the Preservation Perind
Preservation | Number of Strains showed positive reaction
. examined Method
period(Month) strains + 4 Total
0 2 Test paper method 4 11 15
Routine niacin test 2 13 15
05 24 Test paper method 5 15 20
Routine niacin test 2 18 20
1 5 Test paper method 28 17 45
Routine niacin test 7 38 45
15 151 Test paper method 44 55 99
Routine niacin test 46 53 99
) 54 Test paper method 14 27 41
Routine niacin test 12 29 41
3 o1 Test paper method 11 9 20
Routine niacin test 1 20 21
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