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1. Background

Sasang Constitutional Medicine divides mankind into Taeyangin (K& A). Taeumin (KEEAN),
Soyangin(“VBg A\) and Soeumin(/L& A\) according to appearance, moral nature and characteristic of
constitutional symptoms, and it is a medical science to study about different treatment for each
constitution. In Sasang Constitutional Medicine, diagnosis of constitution was so important that we had
the necessity of studying constitutional diagnostic method which had presented wholly and intuitively
in Dongyi Soose Bowon (L ESEEH{FIT) with objective and analytic thinking. There were several
attempts to classify Sasang Constitutional Types through morphological investigation of each parts of
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body. The one of them was to use measuring the body. In this study, we purposed to make clear
whether the analysis of fingerprints and palm prints, one of the physical anthropologic methods would
be helpful to classify Sasang Constitution.

2. Method

After practicing Questionnaire | and QSCC(Questionnaire of Sasang Constitution) | from 347
healthy Korean adults(242 males and 106 females), we analyzed fingerprints and palm prints of 208
people(142 males and 66 females) who were classified same constitution from two questionnaires. We
analyzed the types of fingerprints according to the number of triradius and counted the number of
dermal ridges from fingerprint center to triradius. We found triradius in the lower part of each finger
and analyzed the courses of dermal ridges and counted the number of dermal ridges between each
triradius. We measured angle atd, and then researched relationship between fingerprints, palm prints
and Sasang Constitution.

3. Result and Conclusion :

The results of Sasang Constitution analysis of 208 Korean adults showed 76 Taeumin(36.5%), 81
Soeumin (39.0%) and 51 Soyangin(24.5%).The analytic results of fingerprints and palm prints are as
follows : The types of fingerprints were helpful to sort Taeumin and the types of palm prints were
helpful to sort Soyangin and Soeumin especially. In addition, the number of dermal ridges in fingerprints
and palm prints were helpful to sort Soyangin. Fingerprints and palm prints have characteristic in each
constitutions, so the investigation of fingerprints and palm prints seems to helpful to classify Sasang
Constitution. We are planning to report fingerprints and palm prints of more subjects.

Key words : Sasang Constitution, Fingerprint, Palm print, Dermal ridge, Angle at

¥ %

1 Q77 :

AVSAZ G MY A wf¢ Fo3c AR Holn A2 AN FAFARYLY A
@S ABs & et Aok o8 Al AA 7 2o FAHAA ATE Filo AMIAA £YS
ZERiWE AlE7t ol Rl 1 glen], 1 F9 shbe A AZ P& olgdte Aolt & dFdMEe
ARAFE A7 Y 39 A AEH SultRe) £4 ol ARAR £¥2 heidle d Aot &
+ HeA Wiz s



— DORRR SR B SuichRel BiBnicl M3 MR —

2. k|

%‘é' Aol gl FIAE 4T (FA 2417, 4 106%) A HEA [ B3} QSCCIIE A8 F
7HA BgellM 2 Adz2 JAdd 2087 (4 142"-8, oAz 66%) 9 AEH St S A3 EHEA
o Auabgel s aet A /EE THGAR, AL TN FRAPNA AHE TN e
HFede £ AAd. Z &1 FF e SutdEe daAddA dojve Aredd FHsd
suehee) $82 2Asn, SuiHEY Amay Alolol e 104 thie Hysde £8 AR
o 23 SutgEe Audtyel olF€ atdd®E 3 F AV F3R B-AYE ANET.

3. 4743 2 2

20899) AMIAA F8E BS 76%(36.5%), £ 817 (39.0%), 2% 51% (24.5%) I, A
23 ¢ulghRe) B4 ot 02 2P0 ARY §3E 92UE slehle W £80] 9w, S
29 #3& B89, 299, 2298 BF JldE ¥ ¢ AUk

|

58 &HlgE £3L 2R &
FAE 7R d & =80l AU =P A g3} SutdEy gislre 29UE Jleide W =&
Ao AEH SuldE2 AMAA f¥vid SYAA BPo] Jeng AMAE fI3& vleide W =
Fol B d A0 JdHy, FF & d7ze v Be ARE dUoE AT SugE aa &8
@A BFd] g ofFort,

FAG APEAA, /¥, AE, SHHE, AFSAT, atdd=
[. % = 3 3o F55 AT B2 AR =3 9 AR

gol 2ol Wi $98 A4o| Yase 35 3

AAAS S R WA} 10003 TRERE %2 W) Atk med o8 FReb] A¢ xo
RIS Aedted Ad 44 BY, BHEY, & A BF AS b, olel 27 9,
A, £8U02 eI, 2 f8e AAA, 34 o YA 5YE o8 PPD, WEZA Py
A, ARAA B4% AWl WY A2 D PPY 19, AQ PP, AW P9 Sol Yok, o
2 ¥R R0l AARLSINE AY 48 AOIE A1E9 BFHY ot Adeld Yol
Adte) Gohfe Al w3 ad, oAREts  ASE AWV MOS AAL §3 BF
5ARg - MRASEROIA A 839 712E st AEEA O-ring WEP2, WLYASHH
AF, Ot B 5 ANGED. B9 494 I 90, SAANE BAYN, Ad4 DR T
02 WSS RS, 449 1202 KUY, EAVE ol8% unM, 22 24 2y
A8} 02, B9 1202 4949 BEES P S0l 1% 478 Yok a2y ol Y
§eAQ WEAES ANSD AR, o AFd m & Az Agelstel el $EsA ¥AY, A
g AP YIS 24eln BN PSS A BRI Aol oz, WANLH, BAE



— Alatelgts]x] X10A M1E 1998 —

AA EHetx, AAH v|go] Wol S/t FY
RS 7R Uk mebA olg e dHE IH
AN APYE FRE F e A2 AMIAE
Aol digt 4371 6% B34 HAYc

A& &7teuigte] Zojg e HRFAol
BojA o] R0l Fxo|t), £ulde] HRFMoz
o]folx F2E &LutdFolgtn 3w, X EH &
wtE-g FolA I ¥E(dermatographics)©l&it
9, A2 ulgdEe I AL Al
tt2n A HyA] gemg S APt b
o] 2530, 7 W] HAJAFYEY 54
31 FAYE AgEe doT o] FHPN o]
S} %ol HFEL o877t 27] el 1 4Z
ME ARHo2 FMshe Wio] o7 A= )
BHAR 2 Yol wet gL IEFS ggeg
AHE vh QIepedD ey A §3) Eug RS AV
A ¥l uhe} AR vhe Qi

€ d7edAMe QS Adste W 8T 99
g AYe A& Lot o &l AMIAA S
k]
< #3317 gt ol& Y8l FFANRGE i
o2 AMAAE §¥S Y3, 4 AP §8ol
A A &3 ot A By, A% ¢ &
7t w2t oA dexlE A

I. FFRF*

1. TR SN HIE
1) PR $7, APCHA

1997 8Y¥FE 19979 129714 SEE AW
T 7HAl @& FIAE 347 (47 2427, 4%
105%) & ez AZAES sl Ao 2

dete o =8¢ F1 AAY N Fe FAA

Aol AufsiAY 25¢ A4S A 2083 (
2 1427, 947 66%) & A7UIAE AF A

2) AtHE el Tk

B3 34799 WAAAA WA HEA [
QSCC IE 33 12 AF & A3t 1=
ARG € 3478& ddes QSCCIE &83t
o 22 AAAEL A

AgA & nws F(1985, 198789, $U4
(1993)199) Wyo) uiel £ AFsgn, #4
o WYE A AFF=T AR @n o
o) 5(1995) 9] o3 AFH=st APE BEA L
ol &g MARENYS w2t M3 QSCCIL
Az §(1993) 109 B3-S AHEEt] EAIAL
U AM) AAREE Sske A2 AHSERA]
%3kt QSCCle ANz 5(1996)9, ANz &
(1996) 9ol oJ3 etgstzt AP el Fito
AAlstgen 249 WP AFEeE A 3
32 Sode AAolA AL AMIALEFHAL 22
aY3E ol 8std EFHSIAU

AAe Ao FHEE Eol7] Astqd A9
7380l fuistAY R5F LS Adstn AE
A 13 QSCC 119 237t 27 vdee At &
dtod AV A S &% JAdetn R3S

2. LSO MHY My
JEEEERTE

AAA §30) BRY 20899 IF &9 A2
suigee ARsn 2ARAT AeH &
22 M43 Astel DA A R &

HXEZ ARel AoM BT ZYHE ol
o 584 928 &t L dvigd 2%
24 theol BAL8 Folol AT ¥% & 3

04

o



— ORWK WD fE Sotchye] Mbneol B8 WX -

I

LW

-

}
@ @

L-(R) W

Fig. 1 Classification of the fingerprint types based on the number of triradius. A : Arch type
with no triradius, L :Loop type with one triradius (U:Ulnar loop type, R:Radial loop

type), W : Whorl type with two triradii,

€ gAY Ags 2F AU, &F g9 de
AE7A B7) fg &rtge 92 E2UA
Hch SHgES HE doe &7tEE AUA
A EYAY 2ox] g HAY JHE At
£ 3o Foldl B3 Aes SupeEe] UM
€ "ed 2o] FA3H '

229 FAAM AR AME aAE o
A3 thie AR5 £& A s¥sd
& 4 gde A& A e AFeig &
2 e JFeH e AA Ao 2L 4
2ol §l7] Hgd sFedss glen, 28
EolgdMe AZY FAHAM | HaAPE 71E
o2 AregdrE AR Fig. 2).

A7, WA, R e RN Ay
d, ¢, bE 2 th5ol Ztzte FaAeM dof
Ue 3754 D, C, BE 33t 3= 29 4
AE =242 Jehld. SvtgddAd 4XE 727
t A o5% 2d. &g A% AR §
% FEo] 3ola AF FFo] 5|5 1 Alo]7} 49]
o A7), R, FheElETbEe] 242 6, 8, 10°]
o, A7E7 R A& Aot 7, WAET}
g3} 7REHEM Alolz} 9, FHeElEs R A

‘N

(Fig. 2) Straight line between fingerprint
center and triradius for counting
finger ridges. The dermal ridges of
fingerprint center or triradius are
not included in finger ridge
counting. In the case of whorl type,
triradius farther from fingerprint
center is used,
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(Fig. 3> Courses D, C, and B on the palm
print. Numbers 3 to 13 provide
landmarks for representing the
terminal points of D, C, and B. In
this case, D-C-B is 11-9-7.

Fig. 4 Triradii (& b, ¢, d and t) on the
palm print and angle atd.
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(Table 1) The Distribution of Sex

Sasang Constitution

Tae Eum| So-Yang | So-Eum Total (%)

Male | 59(28.3) | 35(16.8) | 48(23.1) | 142(68.2)
Female | 17(8.2) | 33(15.9) | 16(7.7) | 66(31.8)
Total | 76(36.5) | 51(24.5) | 81(39.0) | 208(100)
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(Table 2> The Distribution of Age

Sasang Constitution

So-Yang | So-Eum
47(22.6) | 78(37.5) |195(93,7)
3(1.5 | 3(L5 |12(31.8)

T\ %
Tae-Eum otal (%)

70(33.6)
6(2.9)
- 000.0)

20-29
30-39
40 >

(
1(0.5) | 0(0.0) | 1(0.5
(

Total | 76(36.5) | 51(24.5) | 81(39.0) | 208(100)
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(Table 3 Incidences of the arch, radial loop, ulnar loop, whorl types of Tae-Eum, So-Yang,
and So-Eum fingerprints according to sex and side of hand

Total Sex Side of hand
Male Female Right Left
Tae-Eum 2.5% (18)| 1.4% (8] 6.3% (10| 1.9% (D| 3.0% (11)
Arch type So-Yang 27% (3| 1.5% )| 57% ©®| 3.3% 8| 2.1% 5
So-Eum 2.5% (19| 28% (13| 2.0% | 2.3% (9| 2.6% (10
Tae-Eum 21% (5| 26% (15| 00% O 25% (9] 1.6% (6
Radial loop type So-Yang 23% Q| 20% (M} 29% @W| 1.6% @| 29% O
So-Eum 23% (8)| 21% (10} 26% ®| 26% (10| 1.8% (7
Tae-Eum | 43.2% (315) | 43.8% (250) | 40.9% (65)| 40.2% (145) | 46.1% (170)
Ulnar loop type So-Yang | 39.3% (190) | 41.0% (141) | 35.0% (49)| 37.7% (92)| 40.8% (98)
So-Eum 40.4% (313) | 40.6% (189) | 40.1% (124) | 40.2% (156) | 35.6% (137)
Tae-Eum | 52.3% (382) | 52.2% (298) | 52.8% (84) | 55.4% (200) | 49.3% (182)
Whorl type So-Yang | 55.8% (270) | 55.5% (191) | 56.4% (79)| 57.4% (140) | 54.2% (130)
So-Eum 54.8% (425) | 54.5% (254) | 55.3% (171) | 54.9% (213) | 54.8% (212)
Tae-Eum |100.0% (730) | 100.0% (571) [100.0% (159) | 100.0% (361) | 100.0% (369)
Total So-Yang |100.0% (484) |100.0% (344) { 100.0% (140) | 100. 0% (244) | 100.0% (240)
So-Eum [ 100.0% (775) [ 100. 0% (466) [ 100.0% (309) | 100.0% (388) | 100.0% (387)
(Cases)
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(Table 4) Incidences of the arch, radial loop, ulnar loop, whorl types of the first, second,
third, fourth, fifth fingerprints of Tae-Eum, So-Yang, and So-Eum

First Second Third Fourth  |Fifth fingerprint
Tae-Eum 1.4% @} 53% ®| 1.3% @] 20% @ 21% @3
Arch type So-Yang | 32% (| 7.1% (| 3.0% Q)| 00% 0] 00% (0
So-Eum 0.6% )| 4.3% M| 3.2% G| 3.2% G| 07% Q)
Tae-Eum 0.0% O 87% (13| 07% M| 07% Q)| 0.0% (0
Radial loop type So-Yang 0.0% (O] 91% O 1.0% @} 00% ©] 11% ()
So-Eum 1.3% @ 80% (13| 1.3% Q| 06% (1)| 00% (O
Tae-Eum 35.2% (50)| 34.0% (51)| 56.4% (84)] 29.1% (43)| 61.7% (87)
Ulnar loop type So-Yang | 30.9% (29)| 33.3% (33)| 53.0% (563)| 27.8% (27)| 51.1% (48
So-Eum 26.9% (42)| 33.5% (563)| 52.5% (83)| 25.8% (40)| 64.2% (95)
Tae-Eum | 63.4% (90) | 52.0% (718)| 41.6% (62)| 68.2% (101} | 36.2% (51)
Whorl type So-Yang 60.0% (62)| 50.5% (50)| 43.0% 3)| 72.2% (70)| 42.9% 45)
So-Eum 71.2% (111) | 53.8% (85)| 43.0% (68)| 70.3% (109)| 35.1% (52)
Tae-Eum |100.0% (142) [ 100.0% (150) | 100.0% (149) | 100.0% (148) | 100.0% (141)
Total So-Yang [100.0% (94) |100.0% (99) | 100.0% (100) [100.0% (97) [100.0% (94)
So-Eum | 100.0% (156) | 100.0% (158) | 100.0% (158) [ 100.0% (155) [ 100.0% (148)
(Cases)
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(Table 5 Finger ridge counts of the first, second third, fourth, fifth fingerprints, sex and side
of hand of Tae-Eum, So-Yang, and So-Eum

Sex Side of hand
Fingerprint Male Female Right Left

Cases | Mean*SD | Cases | Mean*SD | Cases | Mean*SD | MeantSD

Tae-Eum 64 18.2+6.3 22 15.016.4 27 17.4+6.4 17.3+7.2

First So-Yang 45 18.415.8 14 14.1+8.4 17 18.6+5.6 16.6+7.2

So-Eum 40 19.216.8 36 14.615.4 23 18.617.6 17.8+6.0

Tae-Eum 87 11.1£5,5 23 9.616.6 44 10.3+5.4 11.5+5.6

Second So-Yang 43 10.3%5.7 19 8.5+6.6 25 9.0+5,7 11.3+6.2

So-Eum 62 10.9+5.7 34 10.615.0 36 10.1+5.3 11.2+4.3

Tae-Eum 81 12.0+4.7 16 12.314.9 37 10.8+4.6 11.4+5.0

Third So-Yang 46 13.0+4.7 22 9.5+4.5 27 10.4+4.8 12,1147

So-Eum 61 11.8+4.9 35 12,345.2 33 11.2+4.3 11.3+5.0

Tae-Eum 50 13.5+4.5 14 10.3%6.3 22 12.615.2 12.3+4.6

Fourth So-Yang 23 13.4+4.7 10 13.5+1.8 8 12.014.1 12.1+4.8

So-Eum 36 12.7£5.6 21 12.5+4.7 12 11.5+4.7 11.3+6.3

Tae-Eum 52 12.214.0 9 10.047.2 16 10.9+3.0 12.8+4.1

Fifth So-Yang 26 11.5+4.3 9 10.6+4.2 11 10.0+3.6 11.2+4.3

So-Eum 34 11.7+4.6 21 10.8+3.5 14 10.914.5 10.4+4.5
E7lge) HEsa4t Aglen, 299 R
i AR JHederigel A¥sHS47 AL A7)
» &7t BRIt BT 29 eEFLE
5 BTt A& AReAE7} Bk sHeuErtee)
0] o Jusdss) Agen, 499 9%e ARz o

© fingerprin

first “second - third  fourth ~ fifth

Fig. 5 Finger ridge counts of the first,
second, third, fourth, fi
fingerprints of Tae-Eum, So-Yang,

and So-Eum

fth

A&7t gR szt AYdn k&t
HEFASF7E Bt 28Ue 9 Ee 9
et shEd &zt WRlEvtEL A7) Erlete
AR5AS 2ot &} go] AL, 2%
A dzke sheu&EriET wix)&rtete) gREA
F7t Aoy, &8 AAe AR speHEsd
g3 x| &tk HREAFIE Bt A8

¢l

>

ocgze slgusriEE A7lEvEe Brsds

— 89

7 uskes, £89 9Ee ARz sledesta
3} 77kl 935847} A9Uh(Table 5).
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(Table 6) Total triradius counts of the
fingerprints of Tae-Eum, So-Yang,
and So-Eum according to sex

Sex
Total Male Female
Tae-Eum |[15.3%3.4 (56)|15.4£3.2 (44) | 14.8+4.2 (12)
So-Yang [15.9+3.3 (37){15.6+3.6 (27)|16.7£2.3 (10)
So-Eum  |15.623.5 (59)|15.4+3.8 (34){15.7+3.1 (25

Mean+SD (Cases)
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Tae-Eum  38.9% Tae-Eum
So-Yang 51.0% So-Yang
So-Eum 33.6% So-Eum

22.9%

16.7%
28.9%
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Tae-Eum 9.7%
So-Yang 6.3%
So-Eum 10.1%

9.0-5 ¢ IR XN Y 0.9.5 7
Tae-Eum 6.3% Tae-Eum 5.6% Tae-Eum 6.3%
So-Yang 5.2% So-Yang  10.4% So-Yang 1.0%

So-Eum 4.1% So-Eum

3.4% So-Eum 5.4%

Fig. 6) Incidences of common D-C-B types in the palm prints of Tae-Eum, So-Yang, and So-Eum
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(Table 7) Incidences of D-C-B types in the palm prints of Tae-Eum, So-Yang, and So-Eum

according sex and side of hand

Sex Side of hand
Male Female Right Left
Tae-Eum 33.9% (38) 56.3% (18 29,0% (20 48.0% (36)
7-5-5- So-Yang 50.0% (34) 53.6% (15) 32.6% (15) 68.0% (34)
So-Eum 30.4% (28 38.6% (22 25.0% (18 41.6% (32
Tae-Eum 22.3% (25 25.0% (8 33.3% (23 13.3% (10
9-7-5 So-Yang 17.6% (12) 14.3%  (4). 28.3% (13 6.0% (3
So-Eum 29.3% (27) 28.1% (16) 33.3% (24) 24.7% (19)
Tae-Eum 1.6% (13 31% (1) 18.8% (13 1.3% (1)
11-9-7 So-Yang 7.4% (5 3.6% (1 87% (4 4.0% (2
So-Eum 9.8% (9 10.5%  (6) 13.9% (10) 6.5% (5
Tae-Eum 8.0% (9 0.0% (0 2.9% (2 9.3% (1
9-0-5 So-Yang 4.4% 3 7.1% (2 6.5% (3 4.0% (2
So-Eum 3.3 (3 7.0% (@) 2.8% (2 6.5% (5
Tae-Eum 7.1% (8 0.0% (0 29% (2 8.0% (6
11-7-7 So-Yang 11.8% (8 7.1% (2 10.9% (5 10.0% (5
So-Eum 33% (3 3.5% (2 2.8% (2 39% (3
Tae-Eum 6.3% (1) 6.3% (2 58% (4 6.7% (5
9-9-5 So-Yang 1.5% (1) 0.0% (0 2.2% (1) 0.0% (0
So-Eum 6.5% (6) 3.5% (2 6.9% (5 39% (3
Tae-Eum 10.8% (12 9.3% 1.3% (5 13.4% (10
others So-Yang 1.3% (5 14.3% (@) 10.8% () 8.0% (4
So-Eum 17.4% (16) 8.8% (5 15.3% (11 12.9% (10
Tae-Eum 100.0% (112) 100.0% (32 100.0% (69) 100.0% (75)
Total So-Yang 100.0%  (68) 100.0% (28) 100.0% (46) 100.0%  (50)
So-Eum 100.0% (92) 100.0% (57) 100.0% (72 100.0% (77
{Cases)
Zt AMGAE f8ol el D-C-B #389 ¥zE S dFe ARZ 11-9-7°] AUk, 2¥ULe @
U Ee 292 Urod ¥lmd AnE 083 o £x 396 dANE 9-0-59 HE Aozt o

2o, ggde 3y T A$o wdMe 7-5-5
2 11-9-79) Q1= Aoz} tp3} o] F3is e},
H3d dzbe 7-5-57F A3 11-9-T0] w@%e
o, 829 Az AR 7-5-57F Bk 11-9-7
o] AUt B3 LE%L 11-9-70] Wk:,

&3t go) THAYT. 29 ke 9-0-57 ¥
tn, 29U LEBE 9-0-57 Batew, 29
a%e ARz 9-0-57 AUk 2398 Yy =
£ 390 gRiE WS Aol7h e el T
st 289 @AE 9-0-57 AUR 9-9-57
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gstony, A5 odAxke 11-9-7#% 9-0-57 8%k
I 9-9-57F At £89 2&8%L 9-0-57}
A 9-9-57F wReH, 25U E%E 11-9-7%
9-0-57} @skth(Table 7).

Zt AP fgol whe} EutgtRe) mR 54
o} atdZ=& vimd Azxe 23 2Ud.
AL YA} £ HlEl EuigtE DR F
F9 atdd=el Ateol7t T3 it A%
303 Aglel vl a-b¥ -5} b-cH
25AF7t 8% c-d R4 atdd=t H
Aok, 2290e #2303 2ol vt L
2 5559 atdd =9 zlo|7t F3iskA] st
tH(Fig. 7).

Zt APEAA f3 ol whep EutgEe] mReds
9} atdd=E 9y Te FLE YoM vag
e g3 2tk B 3y £ 4o
weti e Aol7h theF ol FREAT. =HE

fo rx do

(Table 8> Paimar ridge counts (a-b, b-c, ¢-d)
according to sex and side of hand

1998 —

WTacfu
.08o0-Yang
© BSo-Eum

GERERBER

angle ud

cd .

(Fig. 7> Palmar ridge counts (a-b, b-c, c-d)
and angle atd of Tae-Eum, So-Yang,
and So-Eum according to sex and
side of hand

SR a-b P47t A3, BHEY ARE a-
b5 U4 atdd st Beton, Hed 9%e
abu 547 AT, 2le o] weby
ket 2ol Aol7k GEH, 2% ARAIA a-
bR ST ALk £39€ W EE H3e]

el =l S

and angle atd of Tae-Eum, So-Yang, and So-Eum

Sex Side of hand
Male Female Right Left

Cases | Mean*SD | Cases | Mean*SD | Cases | Mean+*SD | MeanxSD

Tae-Eum 106 36.3+5.5 29 35.0+5.2 62 36.8+6.0 34.915.2

a-b So-Yang 60 37.5+5.6 24 34.014.2 37 37.2+6.7 36.0+4.5
So-Eum 88 36.4%5.2 49 35.014.6 60 36.5+4.5 35.3+5.1

Tae-Eum 94 25.016.1 29 24.316.0 56 25.615.7 24.516.3

b-c So-Yang 55 27.0+5.7 25 25.314.7 33 28.3+5.4 25.5+4.4
So-Eum 78 26.1%5.1 47 25.614.8 53 26.5+5.3 25,6+4.9

Tae-Eum 89 33.8+7.4 30 34.7£5.3 51 34.4+6.7 33.2+7.2

cd So-Yang 52 31.816.6 20 30.3+5.4 28 30.5+6.4 31.9+5.2
So-Eum 73 32.9+7.2 44 31.8+7.8 46 33.5%+7.0 32.1x7.0

Tae-Eum 99 41,8+5.2 31 46.0%5.7 57 42.8+5.3 42.7+6.1

angle atd* | So-Yang 63 41.1+4.9 25 43.613.6 42 4]1.8+4.2 41.8%5.1
So-Eum 82 41,9+5,0 57 42,7+3.8 61 41.3+3.5 42.5+4.7

Unit of angle atd#: Degree
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et e Aolzh o3 ol TR 23
d2e a-byF5Adsvt AU, 23 dAe
a-bI F- 5 b-cAFeAF7E B atdd=st

Ao 23 2EFL a-byF5AHFI AU,
259 9% b-cH 5447t B3tk (Table 8).
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3 A f80l BE AEH LR £
Ag B3 test g Hgde g &
J_q

4, Age) APEaS, euhaEe 430 54
gt Age) $AL Anud, Hede 2q)
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o] Agen, Wi EE H3o mNE ¥EH
wEpelge) WE Aox etk Be Wit
£ 990 AU =ZYo] Bgtod], §ed
Axe AP ¥¥ol BRT w=Zuelso] A
o Hg eeZe B¥o] AYD xEnYel
Bgtonl, B8 9% AR $Ho Ykn =
23290 HUcH(Table 3. E¢ BAL 2%
Azt 230 vlstel ALY AZne Yol

o] SHHo|%IcH(Table 4). A28l n¥%
A5RR, Bede A9 280 ¥
stel A7l&sietel HREU4E wked (Fig
5), B Axel Feole ArEviete) e
447 Aglen, G b 9o Hepa A
7h, A, ArEsteel SiRsAs Aol
S Ao Bed WAk gLk ArsA
£7h Aln WALsNel HRsHsst Baren,
92 dxke ARZ IALIRY ARSHFTH
wskn wAEstee) H¥sA4s A9 He
28%e gAeskRe NYEFA4TL A, e
A ABE AR JAEAFY NP 5U57E B
oH(Table 5). <¥ietee] #8< 4nRw, 3
& 293 2899 ¥ 9-0-57 Bskew
(Fig. 6), B2 Ao Bee 28X} 7o
£ 9-0-57 Aglem, Wi E& A9 gAE
7-5-59 11-9-79) W% Aol= AT B ¢
Ae 7-5-57 AR 11-9-70] Bten, el
Axe ARZ 7-557 B2 11-9-70] Ak o
29l 92%e 11-9-70] Bz, HeQ 9=L 7

T2 11-9-7°] AAH(Table 7).
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i EE 90 tebd 9AEAE, hedest
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ARZ et YA Agla A
srldel Wpsast BT 499 eeme
A&7k AL SASTE BT FHeuiElete)
Ap5i47t Agen, 299 9B AR
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2354947 Bslth(Table 5. &vidge] §3
& Avpw, 299 B8AT £899 el
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7h Aglon (Fig. 6), 3 Bt #%0 meye
9-0-59) HE Aol AAT. 299 e 9-0-
57 mstesl, 49 e8%E 9-0-57 B3,
29 9% AR 9-0-57h AUH(Table 7).
solgRel JRSASY addEE ATuY, 2
L AT 28900 Hlste] abyRSHS
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7 Aded (Fig. 7), 292 Azt F3oE a-
b} %5447 A9ick(Table 8).
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oo} ¥lsle} xZ7ado] Bkor (Table 3), A
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