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——Abstract

COLORIMETRIC ANALYSIS OF EXTRACTED HUMAN TEETH
AND FIVE SHADE GUIDES

In-Nam Hwang, D.D.S., M.S.D., Won-Man Oh, D.D.S., Ph.D.
Department of Conservative Dentistry, College of Dentistry,
Chonnam National University

The tristimulus values of 180 extracted maxillary and mandibular anterior teeth were
measured by colorimeter. And it were colnverted to Munsell color order system(Hue, Value,
Chroma) and CIE L*a*b* color coordinates.

The commonly used Vita, and Bioform shade guides, 2 composite resin shade guides(Pri-
sma APH and Z-100), and a glass-ionomer shade guide(Fuji II) were compared with these
teeth.

At the middle facial surface, color distributions of teeth were Hue(0.56YR to 9.77Y),
Value(2.46 to 7.9), and Chroma(0.14 to 2.02). And the aberaged values and standard devia-
tions for L*a*b* were 63.18+ 10.44, 1.11+ 1.66, and 5.79+ 2.36.

The shade guide did not match well with the color space of the human teeth. Especially,
the lacks of the Yellow-red Hues and higher values were prominent.

Compare with other measurements, the Hues of the teeth measured in this study were
broadly distributed (most of ranges in Y and YR were included), while the Value and chroma
were shown to the lower.
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BAFHOZ 4, £33k 7IAA Wyl o8
z|ote] A} W7t AFH oz 71&E R
ot 19739 Sproull”, 19751 Lemire$} Burk
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Table 1. Products, shades and manufacturers of tested shade guides.

Product Shades Manufacturer
Vita Lumin Vacuum Shade Guide A1 A2 A3 A35 A4 Bl  Vita Zahnfabrik, H. Rauter
B2 B3 B4 C1 C2 C3 C4 GmbH & Co.

D2 D3
Trubyte Bioform Color Ordered
Shade guide

D4

B51 B52 B53 B54 B55
B56 B59 B62 B64 B65

Dentsply International Inc.

B66 B67 B68 B69
B70 .B77 B80 B81 B91
B92 B93 B94 B95 B96

Z-100

A2 A3 A35 A4 B2 B3

3M Dental Co.

C2 D3 CG Cy

Prisma APH
Fuji II Glass Ionomer Cement

XL L LG U YL DG DT Dentsply International Inc.
21 22 23 26

GC Co.
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&3] CIE L* a* b* 73 Munsell 21=719]
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5%9] shade guidex 77} 3set®] shade
guide® FHIs 2 Ayuic) 334 FA5to
BAE 7oA 3 FUF AE2 shade
guidezt?] €IE L* a* b*E v]a Hr}stch
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1. Xlole|

180709} XolE F 175709 X ote] HV/C9}
L*a*b*e] %2 Table 29} File. 1, 2, 3 &1
4.9 7154 uvtel 2o, Yuix 5709 xofe]
A EE= YA Xole}t ZA tHE G(green)
Ag-g Bl 370 9] skt A X9k RP(red purple)

Table 2. X|o}e] HV/C9} L*a*b*e] gk, Aozt Hazk
Hue Value Chroma L* a* b*
ot 0.24Y 6.17 0.94 63.18 111 5.79
Ak 9.77Y 7.9 2.02 80.33 6.25 12.39
gk 0.56YR 2.46 0.14 25.23 ~2.22 0.98
SD 1.03 0.42 10.44 1.66 2.36

S.D  Standard deviation.
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VEre 246004 7.971%) BEFom 47944

7.18 Ateloll 140(80%) 709 Xo}7} B-ERT.

C#E2 0.1490A 2.0271A]2] EXE B o 80
% (14071) 2] Xjo}7} 0.3890 A1 1.487}A]2] W
ol X3

Z)o}e] L*3k-2 80.33%0 A 25.237121 ) 94
FE3H 2 Xole] 80% 7} 4942904 73.36
Atele] k& JERAT) a*e] g 222904
6.25 Alojoll B-¥3slgon] 80% 7t —0.81014]
345 Atelo] & Bt b*ol gk 12,3994
0.98 Atololl X or 80% 7t 2.7691 A1 9.22
Atole} Frg B ATh a*b*9) S EAE) By
19 Xo}= Yellow 2824394 Orange 4+
B9l £XFS &+ o

2. Shade guide2| AHAF BF

Vita shade guide®} Bioform shade guide 2]
HV/CS9} L*a*b*9] 3t Table 35} 49, 353§
£3} 9122 Prisma APH®} Z-1009] HV/CS}
L*a*b*9] gk-& Table 59 69, 218]3L Fuji 1I
282 ofo] 2k AIRIE 9] HV/CS} L*a*b*<]
&S table 79 712€ wio} 2t} 559 shade

guide AA ¢ MEX ¥|WE Fig 5, 6, Le]1
79 el el Qi

Vita shade guide®] H#}-& 0.28Y°1A 8.48Y
Atolel £33 ¥HH Bioform shade guide: 1.
09Y°l A 8.94Y7}A|9] MEXE R Ve
Vita shade guidex= 44794 4.99 Alo]o) &
*3} 3L Bioform shade guide:= 4.8091 4 6.60
Atolel] X3}, CaE-2 Vita shade guidex
0.37°1A4] 228 Ajolof EFEH WA Bioform
shade guide= 0.20914 1.76 Atolol] EEX )

B3 B3 Prisma APHSF Z-100,
Pl Fuji I S8l ojojexr] AWEQ)
shade guideE2] MEXE B HZL-S Prisma
APH= 5.26Y9A 9.72YR, Z-100-2 7.76Y°ll A
9.21YR, 18| Fuji II GICE 0.74Y)A 2.78
YR Aol R3] 0n, VS Prisma APHE
6.619 4] 557, Z-1002 52594 4.26, 18]
Fuji II GICE 6.54¢14] 5.73 Ato]d] EEFc},
1] 3 CE-2 Prisma APHE 2.9991 4 0.79, Z-
100-& 1.804141 0.35, 18] i Fuji IT GICE 3.44
oAl 140 Atelo] EEFT)

Table 3. Vita shade guide®] HV/C®} L*a*b* Y3k

Shade Hue Value Chroma L* a* b*
Al 0.28Y 4.84 0.57 49.88 0.80 3.68
A2 3.36Y 4.93 0.95 50.89 0.05 6.64
A3 4.19Y 4.98 111 51.36 —-0.37 7.92

A35 1.19Y 4.73 1.65 48.80 1.66 10.98
Ad 3.75Y 4.95 2.28 51.08 0.06 15.83
B1 5.85Y 4.91 0.37 50.70 —0.38 2.75
B2 3.89Y 4.99 0.88 51.48 —0.20 6.22
B3 3.92Y 4.64 1.58 47.82 —0.22 1119
B4 5.29Y 4.74 1.55 48.88 —1.16 11.21
C1 3.37Y 4.74 0.56 48.90 0.04 4.00
C2 7.40Y 4.67 1.00 48.22 —141 7.28
C3 3.74Y 4.63 1.05 47.74 —0.06 7.43
C4 2.67Y 4.56 1.83 47.07 0.80 12.75
D2 1.69Y 4,94 0.69 50.92 0.56 4.66
D3 443Y 447 0.72 46.12 —0.26 5.20
D4 8.48Y 4.80 1.06 49.52 —1.89 7.66
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Table 4. Bioform shade guide®] HV/C®} L*a*b* 3k

Shade Hue Value Chroma L* a* b*
B51 1.09Y 6.26 0.67 64.31 0.46 4.60
B52 3.78Y 545 0.50 56.20 —0.15 3.63
B53 1.83Y 5.56 0.65 57.30 0.37 452
B54 7.13Y 535 0.78 55.11 —1.16 5.76
B55 6.71Y 548 1.14 56.45 1.53 8.50
B56 6.27Y 5.26 0.91 54.23 —1.08 6.68
B59 3.09Y 6.60 0.99 67.63 —0.25 7.29
B62 7.99Y 5.72 0.94 58.87 —1.69 7.07
B63 3.44Y 5.25 0.56 54.09 —0.07 4.01
B65 5.58Y 5.56 1.07 57.29 —1.08 7.97
B66 2.59Y 5.98 1.25 61.52 0.13 8.99
B67 2.87Y 5.10 0.74 52.56 0.19 511
B69 8.94Y 5.23 0.92 53.92 —1.87 6.73
B77 3.68Y 5.10 1.28 52.58 -0.15 9.08
B81 1.70Y 4.80 1.13 49.54 0.89 7.60
B83 8.30Y 5.02 1.22 51.74 —2.09 8.84
B84 5.64Y 5.23 1.51 53.97 ~1.44 11.06
B85 5.23Y 4.97 1.76 51.23 —1.34 12.70
B91 7.10Y 5.08 0.20 52.35 —0.32 1.49
B92 5.94Y 5.40 0.59 55.63 —0.70 443
B93 2.12Y 5.38 0.96 55.42 0.49 6.62
B94 3.54Y 540 0.98 55.63 -0.16 7.02
B95 3.01Y 5.21 1.11 53.70 0.18 7.76
B96 1.18Y 4.89 1.15 50.48 1.15 7.60

Table 5. Prisma APH shade guide®] HV/C$} L*a*b* Hir 4k
Shade Hue Value Chroma L* a* b*

XL 5.26Y 5.99 0.79 61.61 —0.87 5.93

L 1.34Y 6.61 1.173 67.71 0.64 8.12
LG 2.20Y 5.95 1.39 61.17 0.41 9.80

U 2.62Y 5.62 1.49 -~ 57.91 0.30 10.50
YL 342Y 5.57 140 57.38 —0.20 10.06
DG 1.64Y 5.65 1.73 58.15 1.07 11.88
DY 9.72YR 5.58 2.99 57.50 4.29 18.71
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Table 6. Z-100 shade guide®] HV/C$} L*a*b* HT 3k

Shade Hue Value Chroma L* a* b*
A2 7.76Y 5.09 0.53 52.53 —0.88 3.88
A3 2.03Y 5.03 0.74 51.85 —0.48 499

A35 - 4.07Y 5.09 113 52.49 —0.57 8.01
A4 3.92Y 4.64 133 47.84 —0.19 941
B2 4.16Y 5.05 0.35 52.05 —0.15 2.54
B3 461Y 5.25 1.37 54.07 —0.80 9.89
C2 5.02Y 5.05 0.95 52.04 —0.66 6.87
D3 9.21YR 5.15 0.88 54.08 149 5.33
CG 2.95Y 4.49 142 46.36 0.44 9.95
CY 3.74Y 4.26 1.80 43.94 0.55 12.80
Table 7. Fuji II Glass jonomer cement shade guide®] HV/C} L*a*b* 3k

Shade Hue Value Chroma L* a* b*
21 2.78YR 6.54 1.59 67.07 4.69 6.30
22 0.74F 6.20 1.40 63.63 1.25 9.45
23 8.80YR 5.73 2.30 58.96 396 13.88
26 441YR 6.54 3.44 64.70 9.95 16.52

: Red

: Yellow

: Green

: Blue

: Purple
Vita |
APH
Z-100
Fuji-GIC
Bioform

Fig. 5 5% shade guide®} Hue®} Chroma®] gtk
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