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Study on radiation dose based on chrominance
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[ABSTRACT] Objective: To set up a new measurement method for radiation absorbed dose by using chrominance technology.
Methods: The changes of trichromatic values were measured using color analysis technique after different concentrations of
alphaurine A aqueous solutions (500 mg/L,250 mg/L, and 150 mg/L.) were irradiated with 1. 5-13. 5 kGy doses of y-rays at
room temperature. Immediately after irradiation, the trichromatic color testing device was used to determine the trichromatic
color changes of the samples for further statistical processing,analysis,and mapping. Repeated measurements were obtained with
the test samples. The samples was stored at room temperature of summer for two weeks and the above protocol was repeated.
Paired t-test was used for statistical analysis. Results: The trichromatic red-green-blue color underwent evident changes with the
changes of reagent concentrations and absorbed doses. There was a gradual increment of absorption value (80-360) of the red
color with the increment of absorbed dose in 500 mg/L group; meanwhile, there was a decrement of absorption value(580-250)
of blue color with the increment of absorbed dose, which showed that the changing trend of the red color and blue color was on
contrary. Compared with the red and blue, the absorption value of green color underwent a slighter change(270-320) with the
increment of absorbed doses. Despite a similar color change trend in all the experimental groups,the solution concentration and
the radiation dose were the main factor for ideal trichromatic data. The change of color in the solution of lower concentration was
greater within a smaller range of absorption dose. Temperature had little influence on the measuring results after the irradiated
samples were kept for two weeks at the room temperature in the summer(P>>0. 05). Conclusion; Ionizing radiation-induced color
change combined with chrominance technique may provide a new convenient method for studying radiation absorbed dose.
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Fig 1 Structure of alphaurine A

1.2 %BEE  FEIEETR,H FER KR E K
ZAR IR AL PR B 5. 55 X 10" Bq, 30245 1R 5T, B8 5
T EF R 20 Gy/min,

1.3 SBFH% RS, H T KPR
WA FE &R E T A, H Millipore 74§ Bc #1 500
250 F1 150 mg/L /A [m] & BE A K B, 25 L 5 ml &
F 10 ml R &0 WORF B0 8 b & ML R R R 3E AT
1.5~13.5 kGy AR IS 5 11 y ST 2R BRS¢ B
Jei B Z e ] = 3k e f AR L I i SR R AR R
a0 (AR b AT G A B AT
LI T AT R B A M, W 4E alphaurine A
S G R b 37 TR R RN IS R AR Ak B L 7E B ZE R R 4R
P CH R BAG BT  FREGIR B 25 ~35°CH #2732 JA
JREE Fib e,

1.4 %it$4m®  RHSAS 9. 1. 38 kAT EXT ¢

2 & R

Bl 2A W78 500 mg/L B SC0 45 5, #E 50
G 791 2t 7 T A o R SR R0 0 L 16 (RO 8 (R
BTG B (R R R OGRSk
(G 5 B (BT 32 R SF 50) 0 L PN 9 28 A S B I 5 3 £
(B) 5 BEAE 20 T 1, 5200 B A a3 asth . B4R
5 #E: R=94. 57 +19. 95 dose, F=978. 55, P<C
0.000 1, H%E ZHE R* = 0. 991 9, i % H| % R %L
R:5=0.990 9;G=355. 87 +5. 16 dose, F=48. 75,
P<20.000 1, A2 RZ% R*=0. 859 0., WA & R
R’ = 0. 841 4; B=572. 12 — 25. 13 dose, F =
1 031.78,P<C0.000 1,¥& 2% R*=0. 992 3,44
FIE ZE R =0.991 3,

Kl 2B 7R 250 mg/L WA SCH 45 . Bl R G
FR B I, RS (R T B A0, E 7 B SR R A R i v
T 6 kGy Ja . R ¥ KA K VF4;G mE
{EARfE AN BH 5 B 3 5 (L B R S 550 o 28 T T B L (AR
MR ) B T 6 kGy LG B PSR, 3
MK, ELZR R 5 BE . R=144. 53+ 21. 18 dose,
A, F=37. 88, P=0. 000 3, HE &Z % R* =
0.825 6, HFEHIERE RIy=0. 803 8, F5 & h £k Inl
HAERE:G= exp(6.01+0.000 9 dose), o] I £ #Y ,
F=228 06.4,P<C0.000 1, 8 ihZkmaF#.B=
exp(6.22—0.072 9 dose) [FIIHMRL, F=452, 45,
P<C0.000 1,

Kl 2C .78 150 mg/L W S g 45 5% . Bl B
W AT 1) 2 85 o R 5 B {1 326 YT 18 0 . L A R SR R A )
HE T 3 kGy LUE R Y KA 358 KF 5 G o
FEAEASACAN I Wk 5 B 3 B (20 7 o, 2 7 S g
WA R T 3 kGy LUJE T B 348 2 352 3 K728
fb. $EECHh & 3 5 2. R = exp (5. 57 + 0. 03
dose) , FIAFLAY . F=110. 86, P<C0. 000 1, #& %l
A B R :G=exp(6. 04—0. 003 dose) [[]JFEAY .
F=14 351.6,P<C0.000 1, &0 mla 5 #2 . B=
exp(5.90—0. 039 dose) , FIHBIR . F=127. 20, P<<
0.000 1,

W E 3R ok Sk Bl 250 mg/ L R MR
VRO S A i R R TR PR B (R B B P
BIE 30°CHRUE 2 . PRI U B
AL (E 2D), ¥ 250 mg/L E R =L @ 2
G R.G.B B B XS ¢ K236 48 it o b, 1915
th P>0. 05, %A Geit2E 2 57, WA B R SOR A7



FoWL R TGRSR SR AT

« 1067 -

2 JAI X S H 25 R B W R

T

- F A
. -
') . .
R
il 3 —
E k. R 5
E o -
= ad| J_'\-- = = - -
P e,
B wa =
A T
] —
o
1] e
L]
] 1 &l T O T e
Hodatiodi dises 1000y
Tl -
- [E]
i ]
s -
. sail | I j—4 - & - L4 & -
E = i 4 —F—F +
|- will 'S
E - :
= -l o L ¥ L w ]
r L3
2011 3
5]
il
1 i L] o 1 i1
Rindiainsn dires 1 FL1y
il i
& | I
Sl =
= SR ] L - T 4 T - o 1 T
g s " 7 s . - + - i
= E
E Wi ;"'
= & ¥ ¥ . ¥ w . +
- k]
i p
il
15 i i T (L1] il
Hidudicti daiw J
Ll - i1
1] =1 L
. g E - - .
i oyt +—3 4 —
-1 ! I ¥ — i 1
- L -
5 N R,
= K/ .t
La ¥ F—f—————d
" [ &
»
1L r-"-"
I ih L3 i T ug gy 120 133
Hii i doss Wiy

2 BMHMEABRKLSE (RGB)BEE
TUECCoy HEFEXR
Fig 2 Three color (red,green,and blue)
chrominance changes with different absorbed doses of * Co y-rays
in aqueous solutions of alphaurine A
A:500 mg/L alphaurine A; B:250 mg/L alphaurine A; C:150 mg/L
alphaurine A; D:250 mg/L alphaurine A determined at once and two

weeks later after irradiation. n=6,7=+s
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