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Magnetic Resonance Imaging of Red Ginsengs
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TAOKE)E A7 A8 A BHoZ AxY FAHE)S T8 o] 14%0)3t =2
7bEste] @ik durd oz FA AzE A4 64T F4AE ALEsy, TN
Z el B4 Az 78S FHE o 13 QAAZRFY Ao uid 280089 F4e
7bEete B4 AFoz s ok F4e d¥e FAO wE HA(KE), AMGE),
FAHR2E) 37}74 TELE Uil Asd, o)zt A4t 57 Ade 7Fe vy B
R G AFE Be AR EF 29 Ndx, Ad By, FREVFE JFo
2 3= 9»1‘4

AF7HA FA4te] Ade AESH Q"o 9
B7tol] QlojA #Ee] PP L
HE B3 #Ese
A A} =E 74’\P%3_° FHAA X%
A J1ES ANE F de

A7t 3*"“*1 FLog BEAAA T (ALY dAReF 2
= ol A3 T & Yt} AF7HA FAY R FH0 #F A7
FALH A E ]ﬁ(scanmng electron microscope)& ©|-&3td A =3
TZEE Bla AF Fen, F(1998) 52 FTAre £AYE L YR 2z
371 93t Z}7]1U§ # % (nuclear magnetic resonance spectrometer, NMR)% 01%5}
™, °](2001) T2 ¥4t NMR SA4AA4 &4+ &8 A9 2 34 5 Z}o]
TEst 1z st

oA B =gdAE HZ B9 E32
(Magnetic Resonance Imaging, ]3} MR 94) 71% Ao UiE 2 Hotol H&e B
*Th EF, FAH Zo] FE FFol e 1A A AEL ui$ wE ol Az
(relaxation time)& ZAl Ho] M2 F4718e £do] A=5 t}.(Cornillon et al.,
1995). o)gjst B4 71¥F <9 3 single-point imaging(SPI, Alexon et al, 1995)& &
o] F4 T 32k 94ES vBNH oz FE5sa] A Adw gan wmsle o
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2. A5 9 %y

7t &4 As

A7) % IS F5317] f8 AR 4 AlEE 39e] FHlEo Y. A EE Ho x
A FAM Azt T4 Ad HE7tl o siA Hdib(heaven grade) 183 %4H(good
grade) 289 F4E AMSSIATh e BS E =& Aol wel ) F(cavity inside)it
7 WM (white part inside)4t& AF&&t4c).

AFH
Bruker MRI System 1. MRI 73|
B Ao University of
300 MHz super conducting
magnet California, Davis¥] NMR

Actively-shielded
RF Coils: microimaging coll

Facilitydld B#3x2 9= 7 T
A= A7l &9 F4 AN=H

coil (superconducting MRI system,
i o3k MRDE Argaisith ]
THIYS 47 A AR =
g 2] 7 o] 35 mm¢!
microimaging§ ZY< A4
Kok (Fig. 1 &3)

Fig. 1 Horizontal bore superconducting MRI system

and RF microimaging coil

329 4 850 AlgE "2 E & single-point imaging pulse sequenceE

ol &3t on, 4 HH(Field of View, FOV)E 40 X 40 x 80 mmZ 3%ith. dlolg
IRJE & 128 X 128 X 32 voxel(volume element)Z, 4ol Zo] B&g 7|Fo=
44 F 7 (slice thickness)& 0.25mmet & 4 Ut

2. AR z2a9

MRIZFE E5FHolx A MRI consoled] A&FE dolgEx PCE £74A high level
programing 1°1¢1 MATLAB (version 6.1 for Windows, Mathworksiit)& ©] &3l 24
stA T}

3. 2% % n3F
7t &4 2A 99 943 MR 98339 v

Fig. 2, Fig. 3 R Fig. 4= MR ¥4< 8537 98 A&l F4te 99, dddy
dA 9F R MR B4 #ad w2 FHeloh 974 MR 442 AA 93l distod
AR Z AR g F8& d5387] Aste Fulo] M2 whAso S Wit 247
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S A HFdsle AA 94 CCD camera® 293 Ay 2 Ry sidss MR 94
€ WA =& Aolvh. A4 Al d¥ I4HF MR F3dA 43 4+ AR FXE
T HF F2dAE 2F o] XUsA Ratden, s F2 UHZTE JErt 34E
< ¢ T U

Fig. 2& A4e 9¥ JFo=2A4 A HFE FF FAE o]Fo4AE (b) 2 (OF29 U
T 2 R Ja AAS 328 F AJT o)l MR FAdAE BKo] (a) B (b)
dHo G E FEAA 279 FARN 2L A7l MR 2358 2AstY =71 ¢
AgS & 5 Ao

Fig. 3& W&o &A= d4te 9 Ao 2N ()F &9 A @ 943 MR 94
A WFo] EAFTES LAY & YA 3, (OF 29 MR I3 oM Wzez 3
dEe FE9 AN w7 AL 24 AoldEs #FE F Aded olHd dAExEY A
ol &7 2 Aoz Algdd

Fig. 4= W#o] &gt 4d4te 9¥ F422A (a),b) R (009 MR 94

wwe %
ARRAN Aze] A7 oFstel BE Mt JdE BEo]l oz FRHN Ax v
AAE ZHo] AYsx FES BIY + APk WA ¥= WIPER 2Y /12 5
F A AAIAE dF FRo2A AA BE GPAME BEo] FARe Aol g
2Ro waA HEE RS L 5 ATk F, /12 A4 BEQ Lo TRo2A AL 2
Wit @ A, ol WY FuE Pz BASIE FA AL A4l
o 9eld] MR 94€ o188 A5olt, MR 439 24 AUEse] Ay £
of Wes ge o4zHe FEAE U YoM oldHoltn & £ e Aotk =, F4
AFA A4 A ¥ AZ U JHE BBY 5 AL AT e Aol

Normal
red ginseng

H
i Cross cut images |

b
Normal part <[
| Inversed

| MR images

@ ®) () [(C)]

Fig. 2 Comparison of cross cut images and MR images of

heaven grade red ginseng
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Good grade - cavity inside

Red ginseng
with cavities
inside

Cavity patt inside =<=__]

Inversed
MR images

(@ ®) ©) ()

Fig. 3 Comparison of cross cut images and MR images of
good grade red ginseng with cavity inside

Good grade - cavity inside

Red ginseng
with cavities
Inside

Cross cut images |

Cavity parnt inside ==—_{

Inversed
MR images

(@ (b) © @

Fig. 4 Comparison of cross cut images and MR images of
good grade red ginseng with white part inside

4. T4 MR 94 did 94 v= 2=

Fig. 5, Fig. 6 @ Fig. 7¢ 239 £49 MR 949 st T4 FARE JUE x
3% yHo & #ANE I4F =
Zelth. Fighe A4 Fig. 65 W¥el £33 44, Fig. 72 o] 39 dgosM 7
ol #Z9 MR 942 128 X 128 x 32 34 (pixels)d] ©lolg EQAER FEF oA
on FHul FAF ¥e RRo] 9 Fitel MR Aot EF Zze adAM 5
B yFol e xzte 1D profilee]™ &2 xZFol Wi ygtel 1D profiled EHT A

a (one dimensional profile, ©}3} 1D profile)2 YE

bt
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olt}. 1D profile?] I ZToM y=o G4 FEL L 04 1Artele gz TFE3S
(normalization)® Zolth ZF yZol oA HEq 02 MR F7de doAA ofF# Al
|

A
Uer gE FELZA Role FAdAE Sz yeived, AUz 12 MR A&7t
M gL FEo2A AZ ZTFE WA AYGAE & F Utk F FAAl oA
z32o AUl w31 A 23U Aede 449 xF % y=9 1D profiled gto] 14

Fig. 55 H4to] 3 1D profiles E43 Holtd Hide MR 94 F4AF

=2

profile®] 7o ZAo] Aoz A™ste FF vEo WHIs duds 3FL + 9
i SRS

Z3l=d F23 2 X}E"J]- 2 # A& Aoltt.

& 1D profiled] A R Xo] WFol ESAste F 2ol Fkol 79 ooﬂ 24 ¢ F

ES
ot ®3 Figb5e H4tel &v+d 1D profiled @2 WEe] EAste d4e] A9dde 29
Zo et W3 FEAM 543 sEFdS B2 F U,

Fig. 7 Wwo] &aats %4atel 1D profile2 A, H4we] MR 94-e Udoz Bug
% 5lt 9abelm Aswe] MR G4 T EANE Aoz BEY F Ax Iolt
= ol ulste} won), 9By FH A

uo] EAstE RRoN A4 vEE AR
3}

Pt
At Hl&te] 1D profile A7} B AEe #2E 5 dATh
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ot Cantirics (58" i vu'n 3%
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Fig. 5 2D images and their selected 1D profiles of heaven

grade red ginseng
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Good grade - cavity Inside
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Fig. 6 2D images and their selected 1D profiles of good grade
red ginseng with cavity inside

Good grade

X profile
¥=79

Y orofile
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X orofile
v=76

Y piofile
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Fig. 7 2D images and their selected 1D profiles of good grade

red ginseng with white part inside

4. 8 X 4E
MRI Al =@ olgdte] F4e] MR 942 ISsto Wy F2 #7t /b4
° 1

MR G4%4& vu HES £ 23 vadxyoezn 34
H E4 Hrle goM F23 #EAI 8 Ao E A}
| i3l 1D profileS AA3le 2
21 WFolu el Rol FHo] &0

—}:‘L—"l T LSS gl "%
F2 37t QoA wmH geoldtA APE 4 1= 1D profiled A
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