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A Study on the Distribution of Tongue Colors and the Correlation
of Tongue Colors with the Clinical Laboratory Parameters
Je-min Yim, Woo-jin Nam, Yong-jae Yun, Sang-min Lee, You-gyung Kang, Won-il Kim
Dept. of Internal Medicine, College of Oriental Medicine

ABSTRACT

Objectives : The aim of this study was to evaluate the distribution of tongue color and the correlation of the tongue colors
with clinical laboratory parameters.

Methods : Statistical analysis on the frequency of each tongue color and the results of the clinical laboratory parameters
in each tongue color group.

Results : Tongue colors that appeared most frequently were 702c, 695c¢, 493c, 694c, 701c, 500c, 7432c, 7431c, 7634c, 7419¢ in
that order. Following them, 494c and 507c were rarer colors, and 501c, 673c, 687c, 693c, 69%c, 703c, 7418c were equally rarest
colors. Among each tongue color group, a significant difference was found in the result of complete blood cell count (CBC).
The level of red blood cell (RBC) of 7432c group was significantly higher than that of the other groups except 694c group.
The level of hemoglobin (Hb), hematocrit (Het) of 7432c group were significantly higher than those of all the other groups.
The level of RBC of 7431c group was lowest and significantly different from 694c, 7432c group. In results of the other tests
were not significantly different. However the level of total cholesterol was higher in 69c, 694c, 500c group, and the level of
triglyceride was higher in 500c, 7431c, 694c group. Those four colors have a low chroma and 7431c, 695¢ take blue violet color.

Conclusions : The tongue color is distributed throughout following colors by order of frequency: 702c, 69%c, 493c, 694c, 701c,
500c, 7432c, 7431c, 7634c, 7419¢c, 708c, 494c, 507c, 501c, 673c, 687c, 693c, 6%c, 703c, 7418c. Some parameters of CBC has a
significant correlation with some tongue colors. Other results including lipid profile, renal function test, and liver function test
had no significant difference according to tongue color. However, the colors which have low chroma or take blue violet color
tented to be higher in the levels of total cholesterol and triglyceride.

Key words - tongue color, tongue diagnosis, standardized color chart, clinical laboratory parameter, complete blood cell count
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Fig. 1. The Color Bridge® Coated” used to perceive
color of the tongues.
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Fig. 2. One of the pictures used to compare color
of tongue with the color chip.
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Table 1. General Characters of the Subjects.
(N=360)
Variables Male Female Total
Number 141 (39.17%) 219 (60.83%) 360 (100%)
Age
(MSD) 558811543 61.03£14.70 59.01+15.18
M : Mean, SD : Standard deviation

=1 —

AT A=Y ANES G 23 493c, 494c,
500c, 501c, 507c, 673c, 687c, 693c, 694c, 69c, 696¢,
701c, 702c, 703c, 708c, 7418¢c, 7419¢c, 7431c, 7432c,
634cE F 20F7 Aol #FHJH #EH
mu uJ 7_]. A]M]—Q] RGB, CMYK 2%315'-%]0” W]'TE:
A2 A%, MEE Table 294 2t
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Table 2. Colors Perceived and Analysis of the Colors.

Variables Color R RgB B C MCMYKY K Chroma Brightness
493cx [ 20 134 153 2 57 17 3 132 166
494c 233 162 178 0 47 10 0 148 185
500c I 133 143 6 50 21 14 87 155
501c 218 165 173 1 39 11 5 100 180
507c 213 146 170 4 51 7 6 106 168
673c 217 134 186 9 55 0 0 125 165
687c 1 132 163 10 55 2 10 74 151
693c 215 163 171 3 39 9 6 oY 177
694cx P 195 132 14 5 50 14 13 &4 14
695cx [ 180 107 122 8 60 21 24 78 135
696¢ 2 72 86 17 82 42 40 & 105
T01cx 230 134 153 0 58 13 0 157 171
702« [ 210 o1 115 4 78 30 2 136 141
703c [ IR 58 75 6 91 53 16 124 113
708¢ 248 14 165 0 53 17 0 211 184
7418 M 205 84 91 8 83 5 5 131 136
7419c [ 176 74 90 9 76 40 26 97 117
7431 [ 201 128 158 4 54 4 7 % 14
7432« [ 181 ) 128 8 73 9 15 90 128
7634c P 193 103 132 15 63 23 0 100 139

* . Color used in compare with results of clinical laboratory tests practically on this study.
R : Red, G : Green, B : Blue, C : Cyan, M : Magenta, Y : Yellow, B : Black
3. MA| CHARIS| MAH HIE 673c, 687c, 693c, 6%c, 703c, 7418c7} B5F 27} 19

Z17}e) o] R A MIEE Table 3 (0.28%) 0. Yehyh
B 2 ¥EE A4 3 Uk P we e

T02c2 T9%(21.94%)013 o, tH5 0.2 6957} 541 4. 2} MMFO| T ofF

(15.00%), 4937} 43%(12.94%), 694c7} 42+ (11.67%), TEE Ao mE gdRsy Hd A"
701c7} 359(9.72%), 500c7} 33 (9.17%), 7432¢7} Table 33 2t}

2474 (6.67%), 7431(;7} 217 (5.83%), 7634c7} 9+ olE T 4%@% W] oke o] EdE 9
(250%), 7419c7} 6% (1.67%) +o2 YEhtar, o o] Hlﬂ*li Hoz #HAS dn, 7+ 7] <
olA 494c, 507c7t 42+ 2%(056%), 2L H0lc, Hole feofgt Aol7t gtk
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Table 3. The Number and the Rate of Each Group.
(N=360)

Number Average

Variables Rate Age
Male Female Total (%)  (M£SD)
493¢ 17 20 43 1294 57.770£1561
49%4¢ 1 1 2 056 51.00£19.80

500c 7 26 33 917 61001816
0lc 0 1 1 028 77.00
o07c 1 1 2 056 61.50+9.19
673c 1 0 1 028 63.00
687c 1 0 1 028 31.00
693 1 0 1 028 70.00
6%c 12 30 42 11.67 60.74£13.05

69¢ 18 36 54 1500 60.72£12.47
696¢ 1 0 1 028 58.00
T01c 3 27 35 972 5874+1653
702c 33 46 79 21.94 5846+16.22
703c 1 0 1 0.28 27.00
708¢c 1 2 3 083 45331701
7418¢c 0 1 1 0.28 51.00
7419¢ 3 3 1.67 54831547
7431c 10 11 21 583 59621584
7432¢ 19 5 24 667 5871x15.27
7634c 6 3 9 250 5756+831
D 805
Total 141 219 360 100 59.01+15.18
M : Mean, SD : Standard deviation

o
2
J
>
:
l
J

7 7o BE 4, BT 9%, IudAga Ay
+ Table 49} Zt}.
7t Fo] EE SE 493cio] 38, S00cEol 27

7, 6Hco] 3/H, 6%co] 519, T0lcrto] 314,
702co] 697, 7431cto] 211, 7432c7o] 207 0.2
% 2029 ]tk

Zb o] Bt Aro] 493cw2 5847+14.894, 500c
T2 59.70+16.884, 694c2 60.20+14.014], 695c*

A8 - G - 2EH - 0/4E - Z7E - HEY

& 61.02+12.73A, 701cT2 59.65+15.894, 702c7-S
58.90+16.124, 7431ci-& 59.62+15.844, 743272
6020156441 2, 2 T 7Holl F913F 2po]7} gtk

AT AY HF <O 2E 7432%70] 462+051
10°7haDE 7P Eskar, o]o1A 694cTo] 4.37+049
(10°70/uD), 702ci0] 4.27+054(10°70/uD), 695¢T-©]
4.26:054(10°7/ul), 500c-0] 4.25:0.44(10°70/41), 493c
o] 420£057(10°70/uD), 701ci-o] 4.1120.44(10°7)
ADE JERFOm 7431cTo] 4.02+0.66(10°0/u) =
71 vokt

AZEA A} 7ARcTA HETY Hio] 7}
A =7 Ve, o]E 6%4ct, T43let B fo
gk zpol7h lgloy UmA] FHE ot 2kl 7t
AAUTE 6% HE T Hito] M3lcT Bt
T E=Roy UHA ks §98 2olrt
AUTE 743leE AT Hato] M BHA
Byl o] 694ci, 7432c7 3 #-93F Aol 7t gl
ATHp=.014).

AEaEHY A, Bt TOET 743270
14.22+1.70(g/d)Z 7P =431, ©]oA 6%4cto]
13.18+1.76(g/dl), 702c30] 12.98+1.60(g/dl), 695cT
o] 12.87+1.68(g/dl), 493co] 12.67+1.66(g/dl), 500¢
o] 12.60+1.55(g/dl), 7431cito] 12.48+2.16(g/dl)
o2 Yehgon, 70leol 12.25+1.65(g/d)E 713

AVERA Az} 7432 M SRR He] H
ol UHA BE Fo vl& fofsiA A el
WoHp=.005).

sulEAZY Ay, Wi F£OEe 74320
41.87+4.63(%) 2 717 =%, ©]o1A] 6%cato] 39.12
+4.11(%), 695c-o] 38.76:4.74(%), 702c-] 38.76
£4.27(%), 500c-o] 37.95+4.17(%), 493c-o] 37.77
+520(%), 7431cto] 37.27+6.26(%) 0.2 VFEFHO.
™ 70lco] 3697+4.48(%)2 7H3 w3ttt

AZEA AR 7432cTANA T FntERE Y o
ol ymA B o Hg oA A UE
WTHp=.017).
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Table 4. Comparison of Number, Age, RBC, Hb, Hct Among Each Group. (N=292)

Variables Color  Number Aﬁi S(%r) RB;:/[SSOS/UD H&gﬁ” Iﬁ; é?
493¢ 33 58.47+14.89 420057 12.67+1.66" 37.77+5.20°
500¢ e 27 59.70+16.88 4.25+0.44 12.60+1.55" 37.95+4.17
694c e 35 60.20+14.01 4.37+0.49" 13.18+1.76" 39.12+4.11%
695¢ e 51 61.02+12.73 426054 12.87+1.68 3R.76+4.74°
701c 31 59.65+15.89 4114044 12.25+1.65" 36.97+4.48°
702¢ e 69 58.90+16.12 427054 12.98+1.60° 38.76+4.27
7431 [ 21 59.62+15.84 4.02+0.66" 12.48+2.16" 37.27+6.26"
432 1N 20 60.20+15.64 462+051° 14.22+1.70 41874468

Average 59.67+15.00 426054 12.88+1.73 38.52+4.75

F 127 2569 2939 2502
D 9% 014 005 017

RBC : Red blood cell, Hb : Hemoglobin, Het : Hematocrit
M : Mean, SD : Standard deviation
a, b, ¢ : Result of Duncan’'s multiple comparison test(Different alphabet means significant differences among the groups).

RBC

6.00—

5 00—

4. 00—

0264

3.00-1 o291

o102

T T T T T T T
500 Go4 GO5 701 702

Color

T
402

Fig. 3. Comparison of red blood cell.
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1 It means significant differences with the average
groups.
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* ! It means significant differences with the average

groups.
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A tdAF 3608 T BSALAA A7) Q)
< AMES A9t B8 47 10 oAl FukS
o= she, 266W 9 ARE BAsA

Zb 79 28§, B 9%, @A A%
£ Table 59} 7t}

Zy o] ®E 4= 493c7o] 339, B500cto] 25

W, 6%cTo] 319, 69%cto] 489, T0lcto] 27,
T02c-0] 647, 7431co] 199, 7432cF0] 19802
% 2667 ot}

ZF 7o) Bt Ao] 493cS 57.29+15.244), 500c

w

o/ a] - LF2A .

YR - 2EM - 0/MT - 2R - ZEY

T8 59.70+16.884], 694c-S 60.06+13.844], 6%cT
2 61.02+12.734), 701c-& 59.65+15.894), 702c 7S
59.20+16.144), 7431ci-& 59.62+15.844, 743272
60.20£1564M1 2, 7k 7 bl f+oJgk zho) 7k ¢l

FE2H2HEY A, BT FoLZE 69%5cTe]
201.27+39.82(mg/dNZ 7F #%3, ©]ofA] 6%4catol
191.16+49.67(mg/dl), 500cT-o] 188.72+40.42(mg/dD),
T01cio] 185.37+42.44(mg/dD), 7431cto] 180.11+3854
(mg/dl), 493cito] 178.94+45.72(mg/dl), 702c©]
175.25+40.13(mg/d) 0.2 JJERSEO ™, 7432c-0] 17447
+4699(mg/d)E 77 $ror} 93k 2jol= ¢l
At

EfzgAMgolsy Ay Hd £o2E T43lce
7ol 154.79+145.09(mg/d)E 7} Egkar, o]o]A]
695c-0] 136.46+80.63(mg/dl), 701co] 124.89+116.10
(mg/dl), 493co] 12345+60.64(mg/dl), 6%4cito]
121.1682.80(mg/dl), 500co] 117.88+62.33(mg/dD),
7432c7-0] 106.95+56.26(mg/d) 2.2 UERto ™, 702
0] 103.89£5871(mg/d) & 714 wkot fo)3k
Aol AiTh

TLUEZY2HEY AT, B £oZE 500
o] 4524+907(mg/dDE 7} =9k, o]ojA] 7431cd
o] 4453+1532(mg/dl), 694co] 44.32+11.79(mg/dD),
493cTo] 44.27+11.30(mg/dl), 7432c-] 43.11+869
(mg/dl), 701cio] 4304921 (mg/dl), 7020 4153
+040(mg/dl) 2.2 VRO, 695co] 41.23+7.42
(mg/dDZE 7FE E%o fod zfol= It
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Table 5. Comparison of Number, Age, T-Cho, TG, HDL-C Among Each Group. (N=266)
Age (yr) T-Cho (mg/d) TG (mg/d)  HDL-C (mg/dl)

Variables  Color  Number

M:SD M:SD M:£SD M:SD
493¢ 33 57.03+14.75 17894+45.72 123.45+60.64 44.27+11.30
50c B % 60.00£17.33 183.72:40.42 117.8362.33 45244907
694c I 31 60.10£14.02 191.16+49.67 121.16+82.80 44.32+11.79
695c I &8 61.06+13.05 201.27+39.82 136.46+89.63 41.23+7.42
701c 27 60.37+15.45 185374244 124.89£116.10 43.0449.21
2 B s 58.56+16.46 175.2540.13 103.8958.71 41534940
43c B 19 57.80+15.24 180.11+3854 154.79+145.09 4453+15.32
432 19 58531567 174474699 106.95£55.26 43114869

Average 59.27+15.10 184.84+43.15 12151£83.60 42.97+10.04

F 286 1.891 1.158 797
D 959 084 520 648

T-Cho : Total cholesterol, TG : Triglyceride, HDL-C : High density lipoprotein-cholesterol
M : Mean, SD : Standard deviation
a, b, ¢ : Result of Duncan’s multiple comparison test(Different alphabet means significant differences among the groups).
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Fig. 6. Comparison of total cholesterol. Fig. 7. Comparison of triglyceride.
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Fig. 8. Comparison of high density lipoprotein—

cholesterol.
7. MM MT|SZHAL
A gFA; 360 = 171%71: }

o/ a] - LF2A .

LI2X /T// O/A,la/ . glﬁ.g,:/ . é/r_o‘-/.%/

694cio] 36™, 6%c-o] 519, T0lcito] 311, 702c-o]
699, 7431citol] 21, 7432co] 0% O.2 F 203 o]tk

Zb 3o] B Agdo] 493cT-E 57.20+15.244, 500c
T8 59.70+16.8841, 694 60.06+13.844, 6%5c
& 61.0212.73A, 701c2 59.65+15.894, 702c7-S
59.20+16.144, 7431&—3— 59.62+15.84A, 7432c-&
602015644 2, 7} o 7ol fr&Jgk Zhol7k ATk

ﬁzoaé&% 7;;‘% Hit ¢ 2+ 7431t
1871£1296(mg/d) 2.2 7174 ¥k, oo™ 69%5c
o] 14.82+5.13(mg/dl), 702c-0] 14.79+5.71(mg/d)),
694c0] 14.61+349(mg/dl), 500c+0] 14.33+4.71(mg/dD),
701cito] 14.00+4.40(mg/dl), 7432c70] 13.80+3.68
(mg/d)Z2 Yehdon 493cio] 13.24+4.60(mg/d])
o2 7HE wRoy s pol= At

Sgolede] AL HF L£ozE U3lcTo]
1.56+2.35(mg/dDE 713 E9kar, o]olA 7020
1.26+2.23(mg/dD), 695¢ci-o] 0.92+0.28(mg/dl), 701c
0] 092+0.23(mg/dl), 7432c7°] 0.920.13(mg/dD),
493co] 0.86+0.19(mg/dl), 6%4ci-o] 0.86+0.19(mg/dl)
2 Jehgon, 500co] 0.83+0.18(mg/d)E 7+
siokou} foJgk Aol ISiTh

Table 6. Comparison of Number, Age, BUN, Crea Among Each Group. (N=293)

Variables  Color =~ Number Al\g/[eis(%r) BUIE/P_F(ISHE/dD Cre;/{irgg/dl)
493c 38 57.29+15.24 13.24+4.60 0.86+0.19
500c 27 59.70£16.88 14.33£4.71 0.83+0.18
694c 36 60.06+13.34 14.61+3.49 0.86+0.19
695¢ e 51 61.02£12.73 14.82£5.13 0.92+0.28
01c 31 59.65+15.89 14.00+£4.40 0.92+0.23
702c e 69 59.20+16.14 14.79+5.71 1.26%£2.23
7431c 21 59.62+15.84 18.71£12.96 1.56£2.35
7432¢ I 20 60.20£15.64 13.80+3.68 092£0.13

Average 59.57+15.05 14.66+5.85 1.02£1.27

F 205 1.949 1.273
D 94 643 301
BUN : Blood urea nitrogen, Crea : Creatinine

M : Mean, SD : Standard deviation

a, b, ¢ : Result of Duncan’s multiple comparison test(Different alphabet means significant differences among the groups).
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Table 72} 2t}

7y 9 FE FE 493co] 389, 500cTol 27
. 6%cTol 359, 695cto] 519, 70lcito] 317
T02c-0] 689, 7431c0] 219, 7432c7+0] 0B o2
Z 2919 o]t}.

Zb o] Hi Aol 493ce 5847+14.89A),
500c-2 59.70+16.8841, 694c-2 60.20+14.014], 6%
T2 61.02£12.734, 701c7-2 59.65+15.894, 702
© 50,07+16.18A, 7431cT-S 59.62+15.844], 7432cT
2 60.20£15.644 2, 7t 7 Froll f-2]ek zo)7} §
At

ASTY] #%, Hto] B2 TAHUZ 7431co]
24.67£16.26(U/), 702ci0] 24.13+1340(U/1), 493c
0] 24.00£10.11(U/), 6%4co]  23.83£9.66(U/N),
69crto] 23.22+9.25(UAN), 500cTo] 22.15+859(UN),
701cito] 2058+5.09(U/ME VER O™, 7432c7-0]
20.36:341(UNE 718 @ko Fo3t Afol=
AT

ALTS 7%, o] & MUZ 694cT]
25.00£15.11(UA), 702ci-0] 23.46+16.24(U/1), 493c
o] 22.79£13.69(U/), 695c-o] 21.35+1257(U/),
7431c-o] 21.00£1359(UN), 7432c-0] 20.25+9.18
(UA), 500co] 19.19+6.86(UN)E Y™ 701c
o] 1658+833(U/M2og 7Fd Yo}t §ojst
Zpol= ATt
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Table 7. Comparison of Number, Age, AST, ALT Among Each Group. (N=291)

Variables  Color =~ Number Af/[eis(s{)r) A?\/[’Fis(g/l) A]i/ITi é[é/l)
93 38 58.47+14.89 24001011 22.79+13.69
500¢ e 27 59.70+16.33 22154859 19.19+6.86
694c e 35 60.20£14.01 23.839.66 25.00£15.11
695¢ e 51 61.02+12.73 23.2249.25 21351257
701c 31 59.65+15.89 20.58+5.09 1658£8.33
702 ] 68 59.07+16.18 24.13+13.40 23.46+16.24
43c 21 59.62+15.84 24.67+16.26 21.00£13.59
7432 20 60.20+15.64 20.35+341 20.259.18

Average 59.71£15.01 23131051 21.66+13.20

F 116 702 1.387
D 997 934 349

AST : Aspartate transaminase, ALT : Alanine transaminase
M : Mean, SD : Standard deviation

a, b, ¢ : Result of Duncan’'s multiple comparison test(Different alphabet means significant differences among the groups).
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