Advances in Clinical Medicine IfiRE2£3EFE, 2025, 15(10), 2586-2598 Hans X0
Published Online October 2025 in Hans. https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2025.15103048

ETRGBH B RER T E KRB EEREL
IDAER AR S IEE A EREHERNX RIS

ET, EHB, HRE, £ =
REETT PR 20 AR B TR BE B v AL A, R

h

Weks H . 2025489 H27H; FHHM: 2025410721 H; KA H#H: 2025421028 H

wm B

HE: ZETRGBHIEMEAEG RSB LIER ABES IEH ABEERIMERX A Fik: BN
2020 E RETMHEARRES S RETR LR ENLEXBERER, mRSIKEEERE O IR AR
20951, IEHAF2036, REHEE. FR. P, FR. £FL. AELHNERY XFHESH,
KARGBHIEHEE, WBRERER. £R: WHMABRTASAEREE, BEMMLHARX S B
EEESHITE, BORARESE. 9. 5E. EA5KBXBHRGB-REZETIEH AR, &5,
FE. HREXHMRGB-G. RGB-BEZ /T IEH A#, BAEESH, £F. 8. £, 4.
EHREXIRHE B.RGB-R. RGB-G. RGB-BEMIARE LR ABER T IEHE AR #HBEHS T, A8 E4H:
2%, 58, . 4. FREEAEERGBSHFLEER(P<0.058P<0.01), {LEFXEBLER,
BHAMFETH: 5. FF. &8, FE. FF6. BRAXBK EERGBSEHNHFLES T ¥EER: K
HEREFTEE. P 4. HRIRGB-REERRGB-G, TR AFSEIMETIER NEE, 1.
FEXBEER, RAFECRAEEE. 9. EHFRGB-RIETIEE A#, HFARGB-B. HRRGB-
G/BETIE® ANB, LB FTA 18 E RGBS EII LA EER: K & EFIFETRGB-G/BEHE,
RORABEEE . FH. HL. HRIORGB-G/BER T IEH AR, THERRGB-G/BERIKEE . 4ib:
BEHMHRERERBLRESN. XOEREEBENEGRE, BrEAHKENRGBSEA R LIRIZNET 7]
ABRIKERNE, RAOEFMABNEZSHERESER, REASHEPXAIBERHRE; RE
ERORABESE. &5, FE. BRFRGB-G/BEFTIEH AR, REERRGB-G/BERREE, 5
REEE B BPEIHREHRRFES, RERNHBENEDRED .

XA
TEARBIKEFEREAL IR DIER, RAR, TRRME, HERFUMNL

SEIERE

XESIF: Ealy, EHBE, wEEel, a5 2T RGB HUR BRI RSNk R AL PR O I B S IR ABER &
BRAE T A FE ). PRI 2234 2, 2025, 15(10): 2586-2598. DOI: 10.12677/acm.2025.15103048


https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2025.15103048
https://doi.org/10.12677/acm.2025.15103048
https://www.hanspub.org/

FERA &

A Comparative Study on the Tongue Image
Characteristics of Patients with Coronary

Atherosclerotic Heart Disease and Normal
Individuals Based on the RGB Color Model

Keyi Wang", Yulin Wang, Lujian Jiang, Qiong Xu

Department of Gastroenterology, Tianjin Academy of Traditional Chinese Medicine Affiliated Hospital, Tianjin

Received: September 27, 2025; accepted: October 21, 2025; published: October 28, 2025

Abstract

Objective: To explore the differences in tongue image characteristics between patients with cor-
onary atherosclerotic heart disease and normal individuals based on the RGB color model. Methods:
Tongue images of community residents participating in the coronary heart disease screening in
Nankai District, Tianjin in 2020 were collected. There were 209 patients with coronary atheroscle-
rotic heart disease and 203 normal individuals. Six parameters of tongue image regions including
the whole tongue, tip of the tongue, middle of the tongue, root of the tongue, left side of the tongue,
and right side of the tongue were collected. Using the RGB color model, the differences in tongue
images were compared. Results: There were significant differences in the distribution of tongue
color between the two groups. There was no obvious distinction in the distribution of coating color.
When comparing the overall tongue color parameters, the RGB-R values of the key areas such as the
whole tongue, middle of the tongue, left side of the tongue, and right side of the tongue in the coro-
nary heart disease group were lower than those in the normal group. The RGB-G and RGB-B values
of the areas such as the whole tongue, left side of the tongue, tip of the tongue, etc. were higher in
the coronary heart disease group than in the normal group. When comparing the overall coating
color parameters, the RGB-R, RGB-G, and RGB-B values of the areas such as the whole tongue, root
of the tongue, left side of the tongue, right side of the tongue, and tip of the tongue in the coronary
heart disease group were higher than those in the normal group. According to subgroup analysis,
for the white coating subgroup: there were differences in the RGB parameters of tongue coating in
the areas of the whole tongue, root of the tongue, left side of the tongue, right side of the tongue, and
tip of the tongue (P < 0.05 or P < 0.01), while there was no difference in the middle area. For the
yellow-white mixed coating subgroup: there were statistical differences in the RGB parameters of
tongue coating in the areas of the whole tongue, middle of the tongue, root of the tongue, left side of
the tongue, right side of the tongue, and tip of the tongue; for the pale tongue subgroup: there were
statistical differences in the RGB parameters of tongue coating in the areas of the whole tongue, root
of the tongue, left side of the tongue, right side of the tongue, and tip of the tongue. For the pale red
tongue subgroup: the RGB-R, RGB-G, and RGB-B values of the tongue coating in the areas of the
whole tongue, middle of the tongue, left side of the tongue, right side of the tongue, and tip of the
tongue in the coronary heart disease group were lower than those in the normal group, while there
was no difference in the tongue root and left side areas. For the pale red tongue, the RGB-G/B values
of the tongue coating in the areas of the whole tongue, middle of the tongue, left side of the tongue,
and tip of the tongue in the coronary heart disease group were lower than those in the normal group,
while the RGB-G/B value of the tip of the tongue was significantly higher than that in the normal
group. For the red tongue, all 18 RGB parameters of the tongue color were not statistically different.
For the pale purple tongue, the differences were only in the RGB-G/B channel. The RGB-G/B values
of the whole tongue, middle of the tongue, left side of the tongue, and tip of the tongue in the

DOI: 10.12677/acm.2025.15103048 2587 Il A 2= 27 ik


https://doi.org/10.12677/acm.2025.15103048

EIEVEE

coronary heart disease group were higher than those in the normal group, especially the RGB-G/B
value of the tip of the tongue was extremely significant. Conclusion: The yellow-white mixed coating
is the type of coating with the most comprehensive differences and the strongest distinction. This
suggests that the RGB parameters of the yellow-white mixed coating may have high clinical value in
the diagnosis of coronary heart disease. The pale red tongue has the widest coverage of tongue im-
age parameter differences and is the type with the greatest distinction in tongue color parameters.
The RGB-G/B values of the entire tongue, the middle part of the tongue, the left part of the tongue,
and the tip of the tongue in the population with mild purple tongue and coronary heart disease were
higher than those of the normal population. Especially, the difference in RGB-G/B values at the tip
of the tongue was extremely significant, which is in line with the traditional Chinese medicine diag-
nosis of “stagnation of blood stasis” for the pale purple tongue color, and is a potential biomarker
for this group of people.
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254. ERBY
KA RGB B HEAT 0 IR H S 28, S EOEE. HR. &P B, &b, A&
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2.6. GtFERZE

SKFH SPSS27.0 ittt Bedi #4770 1. K Kolmogorov-Smirnov W4T IEAPE M, AFK4IE
AT E ORI LR AL B (DU A2 50[M (P25, P75)1%K s, 411 ELEBCK Al Mann-Whitney U #2368, 50
BB FE%)Rmn, WERHRTRR. P<0.05 NERE ST EE L.

3. &R
3.1. FRE—RABEEE
1EH NHE 203 191, 500095 NBE 209 6, 00055 AFEAERS A 62.00 (58.00~66.50), 1EH AFEHER N 63.00
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(59.00~67.00), Z {E~N-0.171, P=0.864, KT 0.05, VMM ER L LEEZES, AnMRL, &
IR ZH B E 102 1511(48.80%) 1 107 H11(51.20%), 12 55 E 106 151(52.21%) &P 97 #1(47.79%), x*
5 0.480, P {H v 0.488, KT 0.05, ULEAWZLEMR A B EZE . 25 1, e O 2 A g Redl
AR PR BRI AT L, W 1.

Table 1. Comparison of basic information

=1 BEAREREER

Fe2k TRl IR 4L (n = 209) {8 22 (n = 203) PVA ) P1E
G 62.00 (58.00~66.50) 63.00 (59.00~67.00) —0.171 0.864
P51 0.480 0.488

5 102 (48.80) 106 (52.21)
% 107 (51.20) 97 (47.79)

TECIRALE AR 23 N(11%) RLE 113 N (54.07%) 2123 N(11%). BE40 6 N(2.87%) K%k 44 N\
(21.05%). 28015 0 AN(0%); f@RRALE O kE 31 A(15.27%) IR 141 N(69.46%) 4L 15 N(7.39%) W54
6 N(2.96%). 549 N(4.43%). 55 1 N(0.49%). x>1H A 29.988, P=0.001, $&7%7a 0ok 2H 51 fEAL &
B REZER . HACRE, wOMAERAE G 54.07%, (@RAHARLE G 69.46%; w.OiA %R
B 21.05%, @REALREE St 4.43%, AR O AR E 5 LR TR AL, TR Tt T
FRE4H .

O TEE 3 N(1.44%) A E 72 N(34.45%) 3 MG 134 N(64.11%); R E 1 AN(0.49%).
HE 62 N(30.54%). # HAHIE 140 A(68.97%). x*{H N 1.791, P=0.408, P>0.05, i}t 7eCo0 2 5 i B
HIEE B L RRES 2R, W& 2.

Table 2. Comparison of tongue image data

2. AREREEER

FEL TR TEOFRAM=209) RN =203) /7 18 P1H
i 29.988 0.001
% 23 (11.00) 31(15.27)
RE 113 (54.07) 141 (69.46)
a 23 (11.00) 15 (7.39)
&2 6 (2.87) 6 (2.96)
RE 44 (21.05) 9 (4.43)
i 0 (0.00) 1 (0.49)
& 1.791 0.408
mE 3 (1.44) 1 (0.49)
HE 72 (34.45) 62 (30.54)
BT AH e 134 (64.11) 140 (68.97)

3.2. MEAFREHELE
X ek s NBE S 1B ANBEE ST .. SR ER, wOWA S EREAT EOREZ X RGB
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S LG ES, W - 26 RGB-R. 8 - &7 RGB-B. & - FF RGB-R. Hft - Hi
RGB ) R\ G. B, &4 -4 RGB-R VL H® - HR RGB 1) G B 524, .04 5@ RAMLL,
REZHE, G. BHEZH; HEM - &% RGB-G. Hf - &+ RGB-G. RGB-B, &4 - G RGB-
R. RGB-G. RGB-B, &ff - &4 RGB-G. RGB-B %4, WAILKLS %R, BEKINE, w00
P 5 FEAEE M2 A X RGB S5 FAEAR, (HEEEJERELOHE S EXEE, Wk 3.

Table 3. Comparison of tongue color parameters between the two groups

=3 MAFTESHLR

S & CIF 2 (n = 209) {EFE4H (n = 203) z P
T - 4% RGB-R 151.330 (143.4, 158.4) 154.010 (147.2, 161.5) -3.072 0.002**
& - 4% RGB-G 98.900 (91.8, 107.3) 97.860 (91.6, 104.4) -1.572 0.116
Tt - 475 RGB-B 98.030 (92.5, 104.3) 95.860 (90.9, 102.6) —2.465 0.014*
W - ' RGB-R 168.370 (159.7, 177.1) 173.410 (165.9, 179.8) -3.933 0.000™
H - ¥ RGB-G 116.120 (106.4, 127.4) 116.740 (107.3, 124.8) -0.190 0.849
&t - &1 RGB-B 114.680 (105.4, 122.3) 114.670 (108.5, 122.4) -0.103 0.918
& - 518 RGB-R 124.950 (113.1, 137.2) 127.520 (116.4, 139.8) -1.630 0.103
H - iR RGB-G 87.970 (77.2, 98.6) 85.910 (76.8, 95.0) -0.979 0.328
W - 5 RGB-B 83.450 (75.4, 93.0) 82.960 (75.2, 91.4) —0.877 0.381
& - H 4 RGB-R 149.600 (141.4, 156.4) 152.340 (144.3, 160.2) -2.255 0.024°
T - %/ RGB-G 96.300 (88.7, 104.3) 94.270 (87.0, 100.7) -2.152 0.031"
& fh - &/ RGB-B 95.520 (89.5, 103.0) 91.820 (86.9, 98.6) -3.708 0.000**
& - H4 RGB-R 148.810 (140.0, 155.0) 152.400 (145.1, 159.8) —4.031 0.000"*
W - 4 RGB-G 95.900 (89.0, 103.5) 95.830 (88.8, 102.0) -0.759 0.448
&4 - 47 RGB-B 95.120 (89.0, 103.0) 93.640 (88.8, 99.9) -1.575 0.115
Hh - R RGB-R 169.270 (163.0, 176.2) 168.920 (161.3, 177.0) —0.101 0.920
W - 59 RGB-G 105.490 (98.9, 114.0) 101.430 (93.2, 110.3) -4.036 0.000™
T - 22 RGB-B 108.190 (102.7, 114.6) 102.770 (96.6, 108.6) -5.975 0.000™

H: "P<0.05, "P<0.01,

X ek g NE S IR ANBEE & S 80T T, O ABES IEW ABE SR S aE . . &
. HA. Hh. HR RGB-R. RGB-G. RGB-B &% I, ZHUIFERES I FEES . Ho, wd0id
%X IE E ) RGB-R. RGB-G. RGB-B ¥ T4, (& & - &4 RGB-R 2%, M4ltbE gt
FER. Li b, EORASERHANEE RGB SRV EAE, Wk 4.

Table 4. Comparison of tongue coating parameters between the two groups

4. METESHLR

S 0 4 (n = 380) 2 (n = 334) z P
HH - &% RGB-R 72.550 (55.8, 95.8) 58.510 (34.8, 89.4) -4.395 0.000"
HH - &7 RGB-G 49.030 (38.1, 65.8) 38.740 (23.0, 60.1) —-4.715 0.000"
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& - 475 RGB-B

% - &+ RGB-R
HH - & RGB-G
T - I RGB-B

% - 518 RGB-R
T H - T RGB-G
H & - &l RGB-B

& - &£ RGB-R
HE - &/ RGB-G
& - %/ RGB-B

# - &4 RGB-R
HHE - &4 RGB-G

& - &4 RGB-B
& E - HR RGB-R
TH - TR RGB-G
HE - %4 RGB-B

47.890 (37.8, 62.9)
84.930 (61.6, 123.2)
58.890 (42.2, 84.4)
59.470 (41.4, 86.8)
80.490 (59.6, 110.0)
56.110 (42.1,79.2)
55.180 (42.6, 71.5)
64.070 (46.6, 91.4)
43.270 (29.9, 61.8)
43.200 (30.8, 61.3)
68.420 (49.9, 93.6)
45.540 (31.3, 62.5)
45.450 (32.7, 63.3)
71.290 (36.2, 112.2)
47.950 (23.7, 67.5)
49.060 (24.4, 72.4)

37.980 (22.6, 57.3)
74.200 (40.6, 127.0)
51.500 (28.1, 86.8)
51.470 (28.4, 88.8)
69.370 (40.0, 106.2)
44310 (27.3, 74.0)
45.750 (27.2, 68.3)
48.390 (24.4, 80.1)
32.460 (15.8, 52.3)
31.950 (16.2, 50.8)
53.120 (27.2, 81.7)
35.360 (17.9, 54.5)
34.730 (18.2, 52.9)
43.940 (24.8, 88.3)
28.170 (16.6, 52.5)
28.250 (16.2, 55.5)

—5.025
—1.859
—2.258
—2.188
—2.940
—3.486
—3.680
—4.225
—4.498
—4.881
—4.486
—4.801
—5.107
—4.573
—4.844
—4.938

0.000™
0.063
0.024"
0.029"
0.003"*
0.000"
0.000"
0.000™
0.000™
0.000"
0.000™
0.000""
0.000""
0.000"
0.000"
0.000™

H: "P<0.05, "P<0.01,

3.3. FEIBETRAR LS

SR ABEAE A =72) 5 EH ABA S 4 = 62 & 6 RGB ZHURITLLEL, 4R ER: BE
XIS - RGB-R. &4 - {5 RGB-G. & - FH RGB-B E4iT #2740, &, HR.
i A ERXIENEE RGB ZHUIMFAAE R E S22 Hid O A & 4H % 2 57 XK RGB-R.

RGB-G. RGB-B H¥)mTHER A &M, K& - 592 RGB-G &M - 542 RGB-B ZRENEZE, W
YK 2208 7 335 25.110 (58.060~32.950). 27.265 (61.345~34.080), W% 5.

Table 5. Comparison among different white tongue coating groups

5. ABHEER

ZH LI EE (n =72) BFEAE N =62) VA P

W& - 475 RGB-R 71.510 (53.0, 89.8) 50.590 (29.8, 82.9) -2.874 0.004**
HH - &% RGB-G 45.670 (32.8, 57.2) 33.470 (19.3, 52.9) -3.128 0.002"*
& - &% RGB-B 47.225 (35.6, 61.4) 34.135 (20.3, 56.6) -3.106 0.002""

# - &+ RGB-R 85.105 (59.2, 134.6) 92.550 (47.5, 131.1) -0.297 0.767
& & - &+ RGB-G 56.205 (39.9, 84.1) 58.410 (31.1, 82.9) —0.437 0.662
%% - &+ RGB-B 59.665 (41.6, 91.3) 62.055 (32.7, 89.3) —0.580 0.562
& - il RGB-R 63.180 (44.9, 82.2) 45.455 (29.1, 69.4) -2.896 0.004**
& - 1R RGB-G 42.705 (31.9, 56.9) 30.685 (20.0, 44.7) -3.414 0.001**
W HE - 518 RGB-B 45.280 (33.0, 61.7) 31.545 (20.6, 47.2) -3.347 0.001**
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& - %/ RGB-R
& - %/ RGB-G
& - &/ RGB-B
HE - 54 RGB-R
HE - &4 RGB-G
HHE - &4 RGB-B
HE - TR RGB-R
HH - 7R RGB-G
HE - %R RGB-B

55.730 (37.8, 89.9)
38.475 (24.2, 55.4)
39.925 (24.4, 60.5)
65.355 (41.5, 87.5)
41.930 (26.9, 58.7)
43.560 (28.0, 62.1)
93.965 (49.1, 126.5)
58.060 (33.2, 76.3)
61.345 (34.4, 84.5)

33.430 (19.7, 71.5)
21.680 (12.7, 45.0)
21.645 (13.0, 46.8)
52.515 (24.0, 80.7)
32.925 (15.5, 49.9)
35.155 (15.8, 53.7)
52.495 (29.2, 90.7)
32.950 (18.3, 53.8)
34.080 (17.7, 56.6)

—2.767
—3.115
—3.090
—2.686
—2.963
—2.932
—3.802
—3.945
—3.909

0.006™*
0.002™
0.002™
0.007"
0.003™
0.003"
0.000™
0.000™
0.000™*

E: "P<0.05, "P<0.01,

Whitney fi45, Z53UE7R: Frf XIS & RGB ZHIIFAESIHF7

X ek O s NBESE FARFE S H(n = 134) 5 1EH A AMH & 4H(n = 140)FEH & RGB 3317 Mann-

s, Hd, & - 54 RGB-B %

SR, O AU S I ABEZE{EIA 10.830; HE o AR SRS 4T E X IR RGB-R.
RGB-G. RGB-B {H¥iE T 1Ew# NS A ELL, WE 6.

Table 6. Comparison among the yellow and white mixed coating groups

* 6. REMEREHEEIELE

2 st L B I AHTRI(n = 134) fet FE# S AH ] (n = 140) 78 P
& - 455 RGB-R 72.570 (56.0, 98.3) 60.590 (36.9, 92.3) —3.347 0.001™
&t - 475 RGB-G 50.285 (38.3, 68.3) 40.755 (24.8, 62.9) -3.624 0.000™
& - 475 RGB-B 47.765 (37.9, 63.1) 40.000 (24.4, 58.6) -3.924 0.000™
&1 - 9 RGB-R 83.115 (61.7, 117.8) 71.435(39.5, 121.8) -2.044 0.041*
&1 - 1 RGB-G 60.595 (42.8, 83.4) 48.615 (24.3,90.7) -2.311 0.021*
&1t - & RGB-B 58.845 (41.1, 81.3) 46.245 (25.6, 86.1) -2.239 0.025"
&1 - 5 RGB-R 96.140 (65.6, 120.5) 90.175 (51.6, 112.0) -2.061 0.039°
&t - 5 RGB-G 69.265 (46.4, 87.1) 63.435 (34.9, 81.8) -2.576 0.010™
&t - 51 RGB-B 61.670 (45.0, 78.5) 58.175 (33.4,73.9) -2.635 0.008"
& - 5/ RGB-R 64.880 (49.1, 92.8) 49.805 (30.8, 88.9) -3.271 0.001™
&t - % RGB-G 45.795 (34.4, 62.9) 34.135(20.7, 61.1) -3.520 0.000™
%10 - %/ RGB-B 44.350 (33.8, 61.1) 32.765 (20.9, 56.9) -3.846 0.000™
&1 - 74 RGB-R 69.700 (50.6, 94.1) 53.275 (30.7, 81.7) -3.653 0.000™
&1 - 4 RGB-G 45.685 (34.5, 64.3) 36.480 (19.7, 55.3) -3.865 0.000™
&1t - 54 RGB-B 45.520 (35.1, 63.1) 34.690 (19.4, 51.3) -4.217 0.000™
& - HR RGB-R 64.955 (32.7, 97.5) 42.665 (24.6, 76.0) -2.936 0.003™
&1t - 5% RGB-G 43.910 (21.9, 62.7) 26.915 (16.2, 51.3) -3.132 0.002"
&1 - %9 RGB-B 43.300 (22.5, 63.9) 27.250 (16.0, 52.2) -3.223 0.001™
¥E: "P<0.05, "P<0.01,
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3.4. FRIEE TREHB LR

X6} e LI V% T L (n = 136) 548 FEVR 5 (2 (n = 31)[5E £ RGB 2 51T Mann-Whitney K46, 4558
B8R U5 NMEFIX RGB ZHAAESR I F R, 2HIAEH - 2% RGB-R. Ffi - & RGB-R. FHh
- 54 RGB-R. & - 54 RGB-R. &ff - 54 RGB-G, Lok & B4liX 5 NMSEEBUEIK T
fRRERE A KR BASHAEREXE. §ASX S B LG FER, &S - HR RGB-R
REFEAHENSH, Wk 7.

Table 7. Comparison among groups of pale tongue

F 7. KEEBEEE

2H FECIREK (n = 136) R (n = 31) Z 1 P
o - 4% RGB-R 151.600 (142.1, 158.7) 154.640 (149.8, 163.2) -2.062 0.039"
& - 41 RGB-G 97.545 (91.2, 105.7) 101.270 (96.1, 107.8) -1.410 0.159
o4 - 475 RGB-B 97.585 (92.1, 103.1) 95.320 (92.8, 104.4) -0.274 0.784
W - ' RGB-R 169.295 (159.8, 177.4) 173.210 (169.2, 183.4) -2.130 0.033"
i - FH RGB-G 115.400 (104.5, 126.7) 121.000 (110.1, 129.2) -1.399 0.162
&t - &1 RGB-B 114.455 (104.4, 121.7) 116.180 (106.5, 122.4) —0.566 0.571
& - 518 RGB-R 123.815(111.8, 137.4) 122.470 (115.3, 133.8) -0.093 0.926
Tt - HH RGB-G 86.195 (75.4,97.7) 80.770 (76.0, 90.5) -0.924 0.355
Wt - EHR RGB-B 81.945 (74.1,92.3) 77.940 (72.5, 87.4) -1.136 0.256
& - H 4 RGB-R 150.205 (140.8, 157.3) 153.350 (146.7, 160.9) -1.912 0.056
& - I /£ RGB-G 94.420 (87.0, 103.2) 99.980 (91.0, 104.6) -1.550 0.121
&4 - 4 RGB-B 94.815 (88.0, 102.3) 94.800 (89.5, 100.5) -0.307 0.759
&t - 54 RGB-R 148.715 (138.8, 154.8) 152.530 (149.1, 158.6) —2.846 0.004*
i - %4 RGB-G 94.555 (88.7, 101.8) 98.260 (91.7, 104.6) -1.708 0.088
8 - 54 RGB-B 94.070 (88.5, 101.0) 92.440 (89.9, 101.5) —0.198 0.843
W - 49 RGB-R 169.095 (163.5, 175.9) 174.780 (165.4, 179.2) —-2.037 0.042"
H - 22 RGB-G 105.200 (99.0, 113.3) 110.440 (103.7, 118.6) -2.000 0.045"
W - 54 RGB-B 107.800 (102.7, 113.1) 107.170 (101.5, 116.2) -0.500 0.617

F: "P<0.05, "P<0.01,

X 76k Ca i NEIR 21 (n = 113) 5 158 ABER 4% (n = 14105 2 RGB 24317 Mann-Whitney 155,
SR EoR: 3L 8 ANE M RGB ZHUFESTH Y 2 R, Hih & - Fh RGB-R MIE (4 - H42 RGB-B £ 7
AR O ARSI S G - 275 RGB-R. & - H RGB-R. &1 - H4 RGB-R HHK T IE
WAEE, & - 5/ RGB-B. &t - {542 RGB-G. H - H42 RGB-B HE A T IEH AFE: KR 10402
BnER X, H92 RGB-R &) L4t %2R, L% S.
X RO ABELL T (n = 23)5 IEH ABELLE (n = 15)80E & RGB 43T Mann-Whitney 236, 455
SR A 18 AME 1 RGB ZE LS E 7P > 0.110), HAE - 5 RGB-G (P = 0.940)/& % 5%
A RRSH, H6 - HHEME G - 54 RGB-B & i3 2 S E AR IAFR IS H: WAHA & XIRK
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RGB-R. RGB-G. RGB-B #ff I B A /Mg, HHREBIGEHHEZ R, R S XL
ZRIEORM, &9,

Table 8. Comparison among the pale red tongue groups

= 8. RO FABELR

SRR A (n = 113) TERREIR AL (n = 141) Z 4 P

Tt - 4% RGB-R 151.870 (145.0, 159.0) 155.690 (148.1, 162.0) 2472 0.013*
& th - 4% RGB-G 97.960 (91.0, 105.5) 97.180 (91.6, 104.5) -0.527 0.598
Wi - 7% RGB-B 98.240 (93.4, 103.4) 96.210 (91.3, 102.6) -1.786 0.074
W - 5 RGB-R 169.330 (161.0, 176.2) 174.350 (166.7, 180.0) -3.592 0.000""
i, - % RGB-G 113.880 (104.6, 123.6) 115.980 (106.2, 124.8) -0.803 0.422
- & RGB-B 114.750 (105.4, 121.2) 114.670 (109.0, 122.5) —0.400 0.689
H0 - HH RGB-R 127.430 (117.0, 138.2) 130.010 (117.9, 142.6) -1.427 0.153
T - 1 RGB-G 88.430 (78.3, 98.0) 87.440 (77.4, 96.8) -0.373 0.709
T - 5 RGB-B 86.010 (77.9, 93.9) 84.950 (76.3, 92.3) -0.939 0.348
&8 - %A RGB-R 149.900 (140.9, 157.8) 153.160 (144.7, 161.1) -1.816 0.069
W - %/ RGB-G 94.240 (88.0, 101.6) 93.520 (87.1, 100.8) -1.089 0.276
Tt - 5/ RGB-B 95.820 (89.8, 102.6) 92.310 (87.0, 98.6) -2.763 0.006"
T - 47 RGB-R 149.320 (140.8, 155.6) 153.900 (146.5, 160.5) -3.392 0.001"*
W - 4 RGB-G 95.060 (88.7, 100.9) 95.830 (88.5, 102.6) -0.249 0.803
&t - %4 RGB-B 94.550 (89.8, 101.1) 94.990 (88.9, 100.1) -0.739 0.460
Hfh - R RGB-R 170.160 (163.5, 176.5) 168.990 (161.3, 177.2) -0.620 0.536
W - R RGB-G 103.690 (98.4, 111.9) 99.590 (92.6, 109.4) -3.281 0.001*"
1 - 522 RGB-B 107.340 (103.5, 112.3) 102.750 (96.0, 108.0) -4.985 0.000**

¥#E: "P<0.05, "P<0.01.

Table 9. Comparison among red tongue groups

F 9. LEMEBELER

¥ FEORAL (n = 23) {BREH L (n = 15) 718 P
W - 47 RGB-R 145.440 (137.3, 153.9) 147.430 (141.6, 154.8) -1.090 0.276
0 - 47 RGB-G 96.790 (82.3, 106.3) 90.310 (81.2, 103.4) -0.642 0.521
Hif - 4% RGB-B 93.870 (87.1, 97.3) 88.620 (83.3, 94.3) -1.090 0.276
& - & H RGB-R 161.220 (153.2, 174.7) 170.520 (158.4, 176.5) -1.150 0.250
1 - & RGB-G 109.920 (97.6, 127.5) 118.510 (99.9, 123.0) -0.075 0.940
Fi 4 - 1 RGB-B 107.820 (96.5, 113.5) 106.900 (100.7, 116.7) —0.642 0.521
w1 - HH RGB-R 115.540 (107.0, 122.4) 121.710 (111.1, 134.5) -1.568 0.117
1 - Hi RGB-G 81.150 (70.8, 88.0) 79.750 (74.8, 92.3) -0.732 0.464
- TR RGB-B 75.050 (65.3, 78.3) 77.510 (67.7, 86.1) —0.851 0.395
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& - /£ RGB-R 147.000 (132.1, 155.7) 145.930 (138.3, 152.9) -0.552 0.581
& - &/ RGB-G 94.010 (82.5, 103.7) 88.470 (80.3, 99.1) -0.791 0.429
W - %/ RGB-B 91.620 (85.9, 95.3) 84.630 (79.5, 91.8) -1.209 0.226
Tt - 545 RGB-R 146.630 (135.5, 153.7) 144.310 (139.7, 150.8) -0.493 0.622
W - 54 RGB-G 92.990 (80.0, 108.9) 88.830 (79.2, 98.4) -0.612 0.540
&t - I 4 RGB-B 91.590 (84.5, 96.8) 86.250 (81.2, 95.3) -1.329 0.184
1 - H2R RGB-R 166.240 (157.7, 172.5) 164.980 (159.2, 173.0) -0.105 0.917
- HR RGB-G 103.380 (86.2, 113.5) 95.250 (90.6, 110.5) -1.120 0.263
Tt - %42 RGB-B 103.580 (98.2, 112.4) 97.510 (93.6, 101.0) -1.598 0.110

SO0 AT 00 (n = 44) 5 IEH ABER 2 E (n = 9)HIE 4 RGB 233147 Mann-Whitney 1656, 45
RiER: 3L 6 NMEM RGB A ES ¥R, HHH - 5L RGB-G FHH - 42 RGB-B % H
B HORIREE NS E - 2% RGB-G. - HH RGB-G. i - & /£ RGB-G. & - %/ RGB-
B. & - 5R RGB-G. &ff - 54 RGB-B H L& T IEH AR HAR 2 AMSHWEREXE. &
RGB-R #) L4t R, & - &% RGB-R (P=0.850)2 % AW RS, W& 10.

Table 10. Comparison among the pale purple tongue groups

= 10. REFHEBELE

ZH TEORALIR E (n = 44) HEHEER=9) Z 14 P
W - 47 RGB-R 148.205 (143.3, 157.8) 147.990 (140.0, 156.4) —0.663 0.507
T - 4% RGB-G 103.215 (96.2, 110.7) 98.000 (87.5, 101.0) -2.298 0.022"
1 - 27 RGB-B 101.610 (95.5, 109.4) 97.500 (90.7, 104.2) -1.635 0.102
& - &% RGB-R 168.030 (160.9, 178.1) 163.970 (163.1, 174.5) -0.190 0.850
&t - & RGB-G 124.345 (113.8, 132.7) 115.380 (108.3, 120.3) -2.014 0.044"
& - 5+ RGB-B 118.785 (111.4, 129.1) 116.240 (111.1, 125.9) -0.592 0.554
W - 5 RGB-R 127.670 (112.4, 141.7) 125.640 (115.1, 134.0) -0.308 0.758
0 - Hi RGB-G 93.370 (81.1, 105.7) 85.980 (82.8, 97.3) —0.746 0.456
T - TR RGB-B 85.570 (77.6, 99.2) 84.610 (78.6, 94.2) —0.284 0.776
Tt - 5/ RGB-R 146.980 (141.9, 155.7) 144.280 (135.2, 153.1) -0.829 0.407
i - 5/ RGB-G 101.370 (92.5, 108.6) 94.000 (81.8, 97.2) -2.250 0.024"
Tt - 5/ RGB-B 100.340 (93.2, 108.0) 92.040 (85.3, 100.5) -2.037 0.042"
1 - B4 RGB-R 147.155 (139.3, 154.9) 144.280 (135.5, 154.2) -0.355 0.722
W - 54 RGB-G 99.350 (92.9, 109.2) 95.410 (84.5, 98.8) -1.777 0.076
W - 4 RGB-B 99.770 (90.0, 107.8) 95.540 (88.0, 101.9) -1.374 0.169
1 - H22 RGB-R 166.725 (158.2, 174.1) 160.700 (154.0, 169.7) -1.137 0.256
& - 5% RGB-G 112.090 (101.1, 115.7) 96.210 (89.2, 99.9) -3.719 0.000**
Tt - 54 RGB-B 112.025 (103.2, 119.1) 101.570 (95.2, 104.9) -3.080 0.002**
¥E: "P<0.05, "P<0.01,
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4. HRLiL
4.1. BIES 4T

AP 53 X6 e O N (209 )5 TE 8 N EE(203 ) ) (5 & 43 A )i % RGB S8R 505 4
B, GEAFREEEE. BEAMEKE) SAREERE 6., RAGH, 6, REGE)LAHR5ER
b, MRS (1) PARE A MEREE, BOMEHEX S NS REERIERE, P
HE O AAFEN T E Z R w09 NER A5 (5 Th(54.07%) & 2K T 155 ATE(69.46%), 1REE S L
(21.05%) % & i T 1EH AFE(4.43%), ik 585 T e 2 e O (8 B C BURURHIE 2 —; T4 & By
LG FER, R ABSIESABMES. OF. WOMEMEE SR, SIS arr 0 5 i
FENBERIRIL X Al A E AR (2) &% RGB S8 %W, NELEWACH T % O
BAREOSH: HOR AL OH G BEUER N, S aHasBHER K, W4HBAE G RGB 23
SRR, GO ABEE AT HH L H A SO S OCE X RGB-R 2L T IEH AR, &, &4,
FAREE XM RGB-G RGB-B H % i T IEH AR, ZOUEIIE 7 ieh O NS (i . 1] e AEBE R G4
fE, HAEE “OBRY WG, @ BAEGOSH: wom ABES EW AR E & RGB 34
FHEREZES, BET RGB-R(P=0.063)41, &, R & &4 HREXIENE B RGB-R. RGB-
G. RGB-B A O NBE e T IR 8 AHE, RS ARE S BELL, &, B isiEmEgaE L
Er TR, NS AR MR E KT

4.2. WS

() AFEECTH: dmTFEERFERD, FrURSHAHE ST . AETH: 25, Fil.
e WA ERKIRE S RGB ZHUF(EZE (P <0.05 5L P<0.01), SUEHXIETEER, ZREGE
B BAMMFEETA: 4%, Hh. HIR. 5. A FR 6 MXIEKEE RGB SHIIFES
ZEg, TARMXEGISL, Hiaom AR A S8ES & TIEW AR, RERESGRS. X7 RN
KA, POREAMKE NS S RGB S4UE LI 12 nl G 5= I RN

) AREETA: REEZEFEP TS, FP. 4. HRRGB-R & HR RGB-G, o0 N
SHINETIEH AR, SR, SEXEIEES, SWRREEERXEMA GRS HRGEE; RAE
ZRE WA, EOmAREAE. & 541 RGB-R LT IEH A#, &/ RGB-B. %42 RGB-G/B
mTIEWAR, ZRESERT, 2EASEPXARKIHEE; 25WITE 18 M5 RGB 8L
Guit R R ZFAF/ET RGB-G/B #id, d i ABEAE . &, w51 RGB-G/B A
AT IEWE AR, UHAEI RGB-G/B Z 53, SREHE B MPEIHEMAS, %R ANHE
TEM A Whr E4
5. Wig

AWtFUE e S e B A, W T O R R ORHE: HELDUREE SR A, i
ik N FEBRAE, & & DAXBREOERETmARARN, BARE O, HOTHNZESSHT -G
W5 PP SRR . X B RIIAMEE T SIS O 2 W R AR, o8 J5 22T
RIEETEH R RGB ZHN ORI W THBE 78R 5Ll RN A AR — g R BRI, B2t
KRB, JEEA TR R SRR SR, iEH AR A& GO LA 5 2 (1 3o
fith, $EFEERAORERYE; HIR, AWEFAGE T RGB Fi AT T 7T, (HIEH 2 Fl 0 s At 157 ]
TEREUAAH T, EARAEE R RNEHRE LM BEGERERmTEE— P, &E, &
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