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Summary

This study was conducted by various 1lihgt break treatments using
physiological characteristics, photoperiodism, to know possibility of year
round culture of strawberry, the status of growth and development, comparison
of component in vivo because demand of strawberry fruit is getting increase
all the year round.

In addition, as acting quantitative analysis of ellagic acid which is
getting a target of concern recently and verifying medically, it was to fix
recognition “strawberry fruit as a healthy food” and to contribute increase of
income in farm house. Results were summerized as follows:

In the growth status of petiole length, leaf number, light break plots were
bigger than that of control and showed getting bigger as time goes by.

In the harvest time, light break plots were earlier than that of control and
the more the time of light break was the earlier the effect was.

. Fruit numbers a plant were the most in light break plot for three hours of cv,
Yeobong. But, there weren’'t significant between 2 and 3 hour light break plot.
There was also same trend in mean fruit weight.

. Sugar and acid contents of cv. Yeobong were higher than those of cv., Chodong
and in both of two cultivars the more the time of light break was the higher

the sugar and acid contents were. But Brix wasn't significant in cv. Chodong,



5. Fructose and glucose contents were high but sucrose was a little and as time
goes by titratable sugar contents were more and more increase in both of two
cultivars.

6.Citric acid contents was the highest and in order of fumaric acid, tartaric
acid.

7. Ascorbic acid contents was the highest in 3 hour light break plot of cv.
Yeobong and was the least in control plot of cv. Chodong.

8. Ellagic acid contents in leaf was 4 time as much as that of fruit and that of
free form was 2 time as much as that of conjugation form. As increase the
elapsed time, ellagic acid contents was more increase remarkably in cv.
Chodong but weren’t significant among treatments except control in cv,

Yeobong.
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B RS TEEHL7 W2 fkERo] gol BMRRol 2% KA M| UASIA W
L5 WA Tk AHEstEa, 19924 128 8H ¥ 19934 67 308 712
MABE: REASE fe) BEolr XK stach

Table 1. Comparison of main characteristics of two cultivars
cv. Chodong and cv. Yeobong.

Cultivar Plant Fruit Pericarp Fruit Chilling Cropping
vigor shape color size requirement type
hour)
Chodong Middle Conical Dark red Big 50 Forcing culture

Yeobong Strong Conical Scarlet Big 50-100 Forcing culture

2. XK RE 3 HERR

19924 78 158%E 19924 97 3087 700m AMitiols WEH WEL Tk
& 108 189 FWstd 712 65cm, AME 23cm2] EAE fE&o] 264 EM3lA
BT &2ch. BEZS A 10CE KAt BM7|L & NOs-N:5.0, P:1.5,
K:3.0, Ca:2.0, Mg:1.0 ml/12} Fe:3, B:0.5, Mn:0.5, Zn:0.05, Cu:0.02, Mo:0.01
oo 2 BRE MWL Bt £F & FAA AL

X MEY 128 88 ¥E 93% 38 31H71A MWl FMAAM 1.5z wold
100w WS M7E 1704 vigol ABkel Scn T AE|2&EL o] &3to MEM
& A%k, WEE 1500Lux® 3ol bz ORFYE] 1 RyM, 2 BMD 3 3 KM X



sl HRE(ARARE)} Leestdeor HREER: RME 3U8o= 3
o EX 48%& Rmsiach

£WMAES ERRE ER EE EEE ANERE JELRo| M3l EM ® 2
A 4oz MAESIA BATENI TERE 5-6719] g EAFIL Unxie Kk
stdch AW 80% oY MEH A& MMt H#BR MR L 6g o3t R
& W Uox§ BRKECR stdon REHE 2, 7] 9 MEJL Yria vt
He ZAnkd Zel vid 100g8] RoMFATizt SHRBE AT

3. R PH

1) MK % REK

7}. MK - MENE L Hand Refractometer(E Model H27, Brix 0~ 32%, Japan)
& AHgStgch. BX 100s& WIHEE HEL 2 ¥ 3,000rmo 2 15% 5¢ BOS
MY ok AEstact

. MR MENES NaOH WEEDE ol83tach A 100s& WIHBE HK
= ¥ 3,000rpmo 2 158 T BOSEY THE 2 & 10 nl& 3} phenol-
phthalein ¥ 64&& o= 2|3 0.1N NaOHZ WM #FIRfo| Ueld dg &
RO 2 3lo] BIESE 0.1N NaOHE A4ls Faitato g ®iRstgct.

2) Soluble sugar ¥ organic acid

X 100g& MBS g 2 ¥ 3,00rpelE 158 5¢ BOLEY o B
W& MWslod Table 28} e ZolA HPLCE ¥4 RAct ™
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Table 2. Analysis conditions of soluble sugars and organic acids
in strawberry by HPLC.

Soluble sugar Organic acid
Mobile phase 80% acetonitrile 0.2M KHzPO; (PH 2.0)
Column NH column Cis Radial-Pak column
Detector Rl detector UV detector 214nm
Flow rate lal/min 1al/min

3) Ascorbic acid

Ascorbic acid?] ERL Hydrazine H@¥®'& FAEsIaclh £MBB 5gol 5%
metaphosphoric acid §%& Mste] EHEY ¥ 1002 EHY ch 3,000rppE
158 St MO MstAct.  mHHY BBBE 20l & W3t 2,6-dichlorophenolind-
ophenol (DCP) ¥ 1ml8} thioureametaphosphoric acid €9 2ml 2|3 2,4-dinit-
rophenyl hydrazine(DPN) ¥ 1nl& &AM ThE MY Tt 37T water batho] 3 B¥
Mt Bttt 2 % dz4olA 85x A Sml & Zlsta A T thE 0%
5 Zilol Fchst #& 520nmoll A Spectrophotometer& ©]-§3to] RIESE MWXE
¥ o &S EHNsbCH

4) Ellagic acid

HREE RISl AWMERAD # LGArpLiE EELGYE ESRRN 128 24
flaskoll Ex2jA 80% o}d= 100mlE M3t 4 BEREEQ ZtspA A M3t o] =t
A& 3H HESte] MHPE T Rl RBlch  HiH#Pol Sle otHEE rotary-
evaporator2 $A3] W3 BuU Wt WS 484 HhiHw(20ml)E  50ml
volumetric flaskel &7]3 HPLC & methanol® 2fgic},

@olzl EE MWK Cis Sep-pakZ} 0.50 im menbrane filterZ MY ¥ HPLCE F

_11_



B3l conjugate form ellagec acid ¥k EE3IZT}L. free form ellagic acide
BB 2mloll 4N trifluoroacetic acid (TFAA) 2ml§ M3} 100T dry ovenoll A
2 BEMY 5o Mol AL ¥ ¥l 5 BERA ol £#78tATh.? standard curve:
Fig. 13} &t}

3.12

(1)Ellagic acid

Z4M

Fig. 1 .An elution profile of ellagic acid standards
through sep-pak Cis colusn on HPLC.

_12_
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Fig. 2,32 XWRE#E BHE XK $2 £¥% REE Uehdzidy HREo]
HAA XN REES B R £FS REEA Ao AE o w719
WERES KENHW, KETE EER AAY oo o Al MK $02 XK
® A EWE, KR YUY #E o] BT MkUths #&el Tol & kol
AT XhWRE ¢ Atk MA $22 £WREBI REFTZ A=A}

FchW MEMOI: 0Bfol M 3 BSM SQtel MEJL JHY RiFslel MERMO] U4
8 MWl Wr)e) KhW REHELE 1880l 21BERT} 228¥0l A 1B Alo|7}t &
ol RIF st MMMl A48 RAHKE/ 2A Uiy MEEHoE AAY
RBolA 55 MRl Halo 152 MKr F38 &% B AEE R
Y WS WM KN REJ 710 £AWE READ kX RBRRE I S9N
s otk H3) ¥ER(Fig. 2)9) HERME HRELE 45 712 g0y LAS
Bolth 1 ¥ FAY LAS HQ ¥hd 2 WM 3 B REE AL U vEE
SN A

RS friko) NBELS 28 Difgo] REY AL 2 uilol, XN RE
L 128 HE REY AL 2acth &' #4Y vlo] J31A 10A 108 HE
BES §712, 238kolA 288712 3 BMSQ XHNBEE HSul, HEEE 11
A%, XHWES 1289 712 B BRE Roltt I # AT stdou %
HEol &= BER&S Uehia] gokch

EY XMl SloJME(Fig. 3) WAL HBESH XHNEMS 2jol7} Vel &
KHWERAE 2 xol& Rolx| gton] XS & MEM 2lold ngou ¥
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Changes in the petiole length of cv. Chodong and

cv. Yeobong after light break treatment.
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2. AR K

Table 3.2 A4 ¥o ©7|9 MREEL VebdALd WEAAZ ¢ Kl Bmili=
SRE7L 1A 218 oldd whdo 0 RyollA 1 REM) X MEEE 1A 118 |3
2, 3 BM XHNES 1A S5HE HEERC 166 3% Witk kMAZSE
FRE7} 38 138 olgl¥ wWigo] 3 B¥M) X+NES 28 68 E il WA wWil:
o, €] MY ulo] 231 108 108 HE BEE @713, 23 ByolA 2 Bt
2] 3 BMEY XHWREE 3to &l I8 MsAis 1A 308 S MRE Wt 7
Aol walriy MY 23} vy HAE Uehidch. KR RRidkN %A
2% 3 BN XhNF REE 2380 = MME Hdle] 74ge] MKE RAFUL F
BRR FA oHE 11g02 HWE H3lq 2P = MG BTt &k
AT 3 BEM YRl RBELS 247g0 T MEEo) il 66gd] MUKE Uehdalch
a3 Fi B FAANE 2.2¢9] AME B FAck. 2u F AR I3 F
#H FZX FA M HEiol ABHA dtel
W7o M R¥olA MW WBICE AAY KMol vjr] 5E2 MMM it
stol 158 FAM7L 140%0) MKE Uiz REE A Sk HAchs #59
= MK A= vy FmEE Rgon 3 BN XN MBI ko] WEol
Hoto] KR Kk 9 T RRMTAL 2.6g M & Hol £PAME Kkiko] $
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Table 3. Effect of light break treatment on yield of the strawberry,

Cultivars Treatment First harvest Fruit wei?xt Mean fruit
date {g/plant Veight(g)

lhr Jan, 11 180 b* 9.8 a

Chodong 2hr Jan. 8 226 a 10.7 a
3hr Jan, 5 238 a 11.0 a

control Jan. 21 164 b 9.0 a

1hr Feb. 14 200 b 11,0 a

Yeobong 2hr Feb. 9 234 a 12.0 a
3hr Feb. 6 247 a 12.6 a

control Mar, 13 181 b 10.4 a

z) Mean separation in columns by Duncan’s multiple range test at the 5% level.

3. B2 o

1) BEE 3 BREE

Table 4. ¥+ BME w2 M L MAEkE UehdZos RMol #ACl B
Eashio] 44-8° Brix7l ®olxle Z¥& RO fed2 ABHA Ut W
ZollA 3 BER) P RBEE =" Brix 7.42} B 0.58%E LIEI} HWES]| ° Brix 7.0
o} B 0.5%¥r} ®A UElklich

TS 3 BA) REELS" Brix 8.4, M4k 0.70x2 Jeh} JXhWRMol 2
48 M2 mako) 2F Midt= HHE 2yt 7 REMAL ke MEkol
yoton] Make A9 FRAM 25 REM HEio] JF=c

W2 Hgrol olshH AR BRS3 A o] FEU HEE MAEE
M Azciz e ©rY MEREE XERX WA} oo wE R{EMX
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oz X RRol MLEATP'D fom = WA Mfo] ot 2o ¥
EiAol EME NSl XKL S EolM Mako] vy MEES RMYUM
ol ERUL UoEoA oo 1 ¥ I3 W sttt stdedl, & MRl
AT NhNRE BeRio] Zolol el XUl Woldln Madkeo] MEUAoH B
&) BPEolA F¥oldrt

Table 4. Effect of light break treatment on sugar and acid contents of the

strawberry.
Crltivars Treatment Sugar content Titratable acid Brix / Acid
Brix ) (% citric acid) ratio

1hr 7.2 a 0.53 b* 13.6 a

Chodong 2hr 7.2 a 0.55 b 13.1 a
3hr 7.4 a 0.58 a 12.8 a

control 7.0 a 0.50 ¢ 14.0 a

1hr 7.4 b 0.64 b 11.6 b
Yecbong 2hr 7.6 b 0.67 ab 11.3 be
3hr 8.4 a 0.70 a 11.2 ¢

control 7.4 b 0.59 ¢ 12.5 a

z) Mean separation in columns by Duncan’s multiple range test at the 5% level.

2) Soluble sugar ¥ organic acid

Fig. 4= XNl ws FMI soluble sugar &k UEehdRAdd g4
24 NEEOM RN, WEM R 4&ko| 0.65 0.58, 0.46%d] ik3led 3 &
W RMEEME 0.92, 0.81, 0.86%x2 %ot XKAUZ = HME” 0.72, 0.63,
0.51%Qlt] J3lol 3 B¥M) MEES 0.95 0.89, 0.81%2 F BM 25T X+W RE
BEMio] Y4& Minstgch  Reyes” 7t MY ©718] soluble sugar 42 R
BRgol wel deixled MM duizt AUA BtE Al ¢33 mALME =
3 ORM, WM, M Ak YU RK3tE&ul 1.97, 1.75, 0.54xeta A
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B2 ZB¥golgdcth

THE mekS WA kg T AN 33 BRI RNz WER kol wA
Uttt FERTRCl EES uAl vebudch  mEMol: 3 B bl o2 K
aRkolM 2 #2E B Fdou & ¢ ZFF 3 B REUVS HEM H)
Rl afto] wolrh A FAL AW AERS M} vido] mlasdd &
Eo] gliul dFE BMRE dF:= HRE 53 K @ REE EXUcia 4
ch.®

Fig. 5& X+ BMES W43 XM organic acid k& Uehd Zldd] §
49 A9 WME|A citric acid, tartaric acid, fumaric acid?] &#ko] 0.51,
0.14, 0.18%1ull }3to] 3 B¥R) YN MEBEA M= 0.67, 0.30, 0.46%= w3
kS HMEZL 0.55, 0.19, 0.22%d] Hslo] 3 B XN BEES 0.70,
0.35, 0.51%% &2 42 & Uehlo], RERMCl 2 +8 F7'd MAks W3}
t A& 29t

3) Ascorbic acid

Fig. 62 YWl HEo| w2 SMI ascorbic aciditalg Ltebd 2, ascor-
bic acid 4&kS WAUZAS NMEIA L£MWE 100z 62mgelUl TMVZFE 3
BER) XhWEolME 85mgololth. MMk &7V #ifrol W FEY ARE e
A 4&& MMAZACTIL st & RROIA 3 M RES B £2E HAA
S MBS AY KE FZHE7 w7 dRoE BHEch kAN REEMO A4
& ascorbic acid Yato] Mmsts @A BRALd XAXRME AN B wS
® 1708 wHsHA vellc Ao 80xE &olEI, EnlE, ¥, 13$E Y
of ¥ & 2197 80x& FoJEtriz stgrl. 23 BEA REMToIM REY
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Soluble sugar content(%)
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Control 1hr 2 hr 3 hr
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Fig. 4. Effect of light break treatment on soluble suger
contents of cv. Chodong and cv. Yeobong.



Organic acid content(%)

0.7
‘Chodong’

0.6
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0.4-

0.3
|
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|

[

+ HEB Citric acid  "..: Tartaric acid
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Control 1 hr
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\

Bl Citric acid (X Tartaric acid __]Fumaric acid N
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Fig. 5. Effect of light break treatment on organic acid
contents of cv. Chodong and cv. Yeobong.
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Ascorbic acid content(mg/g,F.¥)

100

‘Chodong’ ‘Yeobong’
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Light break treatment

Fig. 6. Effect of light break treatment on ascorbic acid

contents of cv.Chodong and cv. Yeobong.
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R vlEpc A& Fold MY 2o ¥ AU ol HA] YErin WEHA
Ed & X Z9 AR £E5T AL BERAM RENOU XHNRE =
A wlelRl co] Mol o] HE ®WXS AAE HRAY Fel 40, do
2 XhWRE RHiet KM, el XEol I PUL WMWe] olFoiFor AL
2 HZ44r.

4) Ellagic acid

Fig. 7,82 ¥+ W ME B§io] o} S/MI ellagic acid 4L UEPAZUY
HEECT YoiA WA uletom conjugate form ellagic acid kS MM M By
Mol BAIRC] AolME ¥ HEEL RAFc

HEM REXAY ellagic acid SEolME X+PWRE RMo] Z4H/ ellagic
acid@fko]l F7Pste ZA¥eldon ¥ BM 23] 3 BN REEI HRE M3t
#2018 W & B Fqch  Snith™o] 239 ellagic acid: ellacita-
nnin?] M ELX glucoseZl KAH HBEBE &2 iz dlgied, 3 RMBEESY
4a&o] w222 glucosed o] WA MWKl ATt AAZTE WEI=E
Qo] #Bfz7t dvle] AkECH ¥ 4] FE worh  EMH ellagic aciddR2 &
HRol 2 xjol7t gldloy, MERMAZE 3 B XFHE MUl HREA
ujsle] 1 ko] Mmste RE FEEo] A =l  ellagic acid@ikol ¥4
Bl kol o Y222 SM Hiol tlEZies Ao dos o wWe KM
& Y3l ellagic acidflto] W2 REA HAY X+ RME F33loF YR
E 49t

R - MENE] ellagic acid FWE free form ellagic acid7} conjugate form

ellagic acide] Jt3lo] 28iAES] B AEE R Fged, £'99 #go o
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g, 7)ol conjugate form ellagic acid7} free formoll M8tel 2uf Ll L] w2
akE& Rdrke #f0h= HRKEE AU, ellagic acide ellagitannin®|
B EL= glucose?l KEE HBBE MM FL3=Y conjugate form2] ellagic
acido] Trifluoroacetic acid(TFAA)& MBS} free forme] ellagic acidZ WY
THe Deniel #$%9] #igroh= & —H S FYolrt

Mass $'0'2 36 M) 7] ol ellagic acid A& E&k sl M A
o, kBRY R@olAEs FEF 1gh 1.32~8.43g2 8 T3y 3, 36ogo] 3l MFol
M 1.37~20. 730 08 F¥5 7.24ngo| 220, MR RAoIA= 0.43~4.64ng0
2 Ty 1.55mg0|%0 2 MFolrME 1.37~21.65mg2.2 3 8. 46mgo] 2Tt sttt
EY QoAM= 8.08~32.30mg 0T Fi5 14.7Imgel gt 3t X KRN = £
R MFE BENAM 2HT KR 0.72~2.04ngoj 2l oH & 7,54~9, 38mgo]
2dct.
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M con]. form \Chodongr

EZ2 Free form

control ihr 2hr

10
Bl Conj. torm ‘Yeobong'
Free form

Ellagic acid content(mg/g,D_.W)

2

2hr 3hr

Control

Light break treatment

Fig. 7. Effect of light break treatment on ellagic acid
contents of cv. Chodong and cv. Yeobong leaf.
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Fig. 8. Effect of light break treatment on ellagic acid
contents of cv. Chodong and cv. Yeobong fruit.
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& PR BE 2710 MEJ A BAGl A%HA =l XREE HAT
2tz o} XN BEE KTUHoEN £FRE U BN RoA4EL LK AF
2ol TS el olge BENOT BHEHCl glon el ¥ uy
o] Ha gt HMWRQ ellagic acidd ERIHI E7& RRARSE BR
EX AU BE REARY KAMK 7A%E BRCE BiTsded I BR
& Bshd o3 g
. ERE, EN S 4% REoA XHNREBEE/ NRERC RIFNASH RER
Mo] ZAojd & FolAl:= RS Hilrh
. I BAReIE bl BEEC HEE 2o} wstn, Mol A4S HRE LA 3
et
. BE ORBE ke 3 R OERNECAN M usten £ &M 33 2 R 3
BN XRREMoE Aol7l YU FHRRX T HEHES AWEA Wt
=2
. B MEE Hshd WAl Hdte] ko] M2t B kel wolon T RK I
5] MERMC] 245 M- Mmakol Mmsidoy WS MEMC MES] 2lo|s}
glalct.

. Soluble sugar&i-> MTMQ RM WMol Woton JERTM MM Ax
mERMC] ZolH 45 Mmsach
. Organic acid& & S - MEMo| VA ¢lol citric acid@fke] v]2y gYston

fumaric acid, tartaric acid NAo]gltl.
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7. Ascorbic acid &2 ke 3 RIMMEA 71 wWoten PEA F= HRE
oM 713 A2 MEE 2ach

8. YMWR Ellagic acid@ ik 2Halel Hslo] dlo] # 4ul7l wston] WMol e
Foll sl ® 2ui7l & REMAE WA= BRI Ao ko=
f-2l’dol gidch
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A Redd ApEYYch

£ A3 NUARE& ARl FA AFA &=L UFH 4ZEA 2
AlEgie, £ 47 $%3F U2 28 T4 AFqya sy Yawye A
qd, Z2Ed, ZBAEA AFdUYa FFAUE AG8] SHXEA A=Y of
&8 AR L, LJAYPeAE e FL Azt AFUrh
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