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Development of Real-time Screening System for Superior Melon Seeds
Using Optical Coherence Tomography
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Abstract

We developed a real-time screening system using optical coherence tomography (OCT) to distinguish the fruitful melon seeds
efficiently. Cross-section images of melon seeds infected with Cucumber green mottle mosaic virus (CGMMV) showed an additional
layer that did not appear in normal seeds. Additional layer appeared under 100~300 m from the surface of the seed. OCT can visualize
the micro-structural and morphological changes of the internal seed structure. Real-time OCT seed screening system provided the real-
time, non-destructive, cross-section image and quantitative information such as A-scan analysis of selected region in the cross-section

image. We can distinguish the viral infection seeds while monitoring the averaged A-scan analysis graph in real-time by considering the
second peak value of the graph which refers to the layer that occurred owing to the virus. Real-time OCT seed screening system could

assist to distinguish the disease caused by CGMMV.
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Fig. 1. Schematic of TD-OCT.
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Fig. 2. Flow chart of real time A-scan analysis system.

J. Sensor Sci. & Tech. Vol. 22, No. 4, 2013

20 o]u|x|Are] BAEII1A} 3% H o= 233}
o] H4t3hE A-scan 1S A 5}
OCT ©]m| A2} A-scan I Z= Jpgg} bmp & 4]
S, 2k2ke] 9 Blolel txt BA9] T}l A 4
o,

ol

_\ﬁ

Ll
2.3 Materials

HAFo) AR A- o] 249 COMMVZY 29 E44= o
FAOA B 242 AMEEId o, o]= RT-PCRE 7% 0]

A-scan ©4% F3 AHE 29 FA= total RNA & &
RT-PCRZ CGMMVHY 55 A3t total RNA= 1
MO FAE tHFLE tri reagents of-§sto] F&51glom, i
& AzAre] Aol et £3)|9ltt, RT-PCRE RT/PCR
premix kit(Bioneer, Korea)Z +33}90™  £219] total RNA
o} CGMM-C60/CGMM-N30 primerE 27} 0.5 4 (10 pM/ )
A 931 RNase free water2 total volumes 20 A= 2743}
t}, RT-PCR AL 42 ColA 60827 cDNAE $H4d8taL, 94°Coll
A 52 7k A3kt cDNAY 53 HJS & 94°CollA 45 =, 55°
CA 1 T2 ColA 1 & 3022 35 8] FZAF oY F7F2 72°C
oAl 583t vhg-sklch Bhe-E kil *J‘é‘t 1% agarose gelollA
A71%% 3 ethidium bromideZ o|-8-5to] G} UV lightol
A HE F5E gelskl

Fig. 3& S5 1S Slaf s ARgAL QI H|o| 2ol
Fig. 39] ©99< TD-OCT ¥ A-scan 25-& Yot A|AH 27
AR FRos ZH A7 o A7) Zo], RSOD 49 17|, A&
2 &5 9 Ht3hE A-scans 9 AR GES gt 2ejn
OCT ©Jw] 2|9} A-scan 12L& Aol g 24T 4= Qlr}, 53]
Bt sk A-scan I ZE A7) Asf 2+ AAH HlolH gk F HH
Y] Qe 2o A +y, —yE AF Y5t % ok 2 ]“}34 A-
scan Glo|E1E Htet 4= ), Fig. 39 @992 OCT 22+
Holu]zjo|m ojm| x| Fe] AA| He A< -H?_} A A %
= St} Fig. 39 @2 F7H4 <l Hlojg] PG 2= OCT o|n]
A€} A-scan 12| AFAHRE AAT 4= QlT} Fig. 39 @Y%
A9 9% T L= AT F7H A5 HAITE LERT, o
TJeze YAl5e] AHE HeHHilbert transform) AlZA e o]
Loy HloJEE Hojzrh HEAQ BeHe A-scan L= Fig,

—264-



Development of Real-time Screening System for Superior Melon Seeds Using Optical Coherence Tomography 1271

OCT Image

liGalvo | setup | sémpél Record A-scan Setup |

+y from Max pixel A-scan
=
—y!' from Max pixel
CET
OCTimagewcord?  Acscantecon a2
@ '@

\{Directory in which to save data 2
ficw

File Name 2

Directory in which to save A-scandata  A-scan Name | (oo %
= T
= — ASGan analysis ELAN. B

Fig. 3. Interface of real time screening system for superior melon
seeds. @ Set-up part of system, 2 OCT 2 dimension
image, (3 Data store set part, @ Raw data graph, and & A-
scan analysis graph.

39 B¢} 2t} o A-scan T1EjZ9] X2
W Y&

S| dolE vt
© A3 B AEA71(0~1, dB)E Lehdth

3.2 OCT &30I0|x]|

Fig, 4= S5 8% $4H9] OCT 2 2k wolu]z]oleh,
OCT oJu|A&= Zo] 400 pm, 3 WaF 2 mm=Z A% 7S Ho
L, ojul A& A7) flaf ¢k 0.7 57} Eat:h- o )

OCT o]u]A] Afo|A 7t](seed coat), E¥Haleurone) U Wi
(endosperm) §o& % 4= glow vpojzi Ao AT FA=
A= E 100~300 m off o] Wi WakE E2lskgltt, o]« Hf
olgiAof THH T4 W Fejetd WS KLl OCT ofv]
A& ol gdte] SFFAE Alshs A& Ao 1L kAT A

N

>
tlo

o] A-scan E|ZE H]1 HAMale] 2] A zjo]2 ATAS 2]
FEEA RS YA

Seed coat

“Aleurone

Endosperm

Endosperm

500 um

500 um

Fig. 4. OCT 2D Image comparison of normal and abnormal superior
melon seed. D Normal seed and (2) Abnormal seed.

—265-

3.3 A-scan 24

Fig. b= 52} vlo]g|A ZHEAE vlagh A-scan +4]
Tejolct, OCT ofm|A[/gollA violeA e FA= SFEAket

+ T=2A Ty o] o st E1 S 01%3}04 A-
scans &3 T4 & Zold F 1k
H A AEL 0] 83} A—gcan _‘t_;
%HZEHJ ol 2 74ef =2
TAY] 7, TajollA Z 7H
SAF ol WA Sk 2
A AR RS g 5
ol ©F 100~300 pmeolH, %LEPH A-scan Olﬂlxl‘j‘ A7] fI5h
OCT 2 2 o|n|A & @& o]F 0.3 27} £8HT} & A[AES
ol gato] AAIZFeR FA 5] Zlold e WskE Jefxw 1}

OPb‘L 2> oh;}

Table 1 9] S84 ZrEALR] T 7708 24
Zhole, AEAZ e, A2HO] APSES TR TAON 54
& ol

l l
= 00 — datal _ 08 \ — datal
= ) Seed coat layer — data? E Seed coat layer — dglg?
E 08 — datal =08 — datad
.;;: o —— daad é 07 —dgiat
3 05 206
X a
_';-’ 05 LY
Z 04 2 04
03 03
Secoad layer
02 02 /
0.l 0l
0 3 1 0 L L - I
0 250 500 750 0 250 500 750
Depth(um) Depth(um)
1 1

= B B

= Seed coat layer = pgll Seedcoatlayer
x 2

k- Fort

z B

= £ [oX 7]

3 308

£ g 04

- £

g E

508 508 Secoad layer
Zoz

250 500 750 0 250 500 750
Depth(um) Depth(um)

Fig. 5. Real time A-scan comparison of normal and abnormal
superior melon seed. D Normal seed: 4 samples, 2
Abnormal seed: 4 samples, (3 Averaged graph of a normal
seed’s 300 A-scans, and @ Averaged graph of a abnormal
seed’s 300 A-scans.

J. Sensor Sci. & Tech. Vol. 22, No. 4, 2013



[28] Seunghoon Han - Changho Lee - Seung-Yeol Lee - Hee-Young Jung - Jeehyun Kim

Table 1. Operation time of system
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