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8 oF 1 B Aol thaH] AR AR, ol @Yo FFo] whE 484 e BF F Bl,
B2 9 L}Olowé WAl gk Aol g Hluwely, AEARRS J|2AwE &8 }ﬂ\} staltt. &5
wh2 Abte] Hlebdl Bl gHES 0.063-0.208 mg/100g, HIEM B2 -2 0.006-0.031 mg/100g] H$1¢]
#Fog HEFUOU, Holobile HERR gttt 5 w2 E5oto] Hgtl Bl dhE2 0.014-0.276
mg/lOOg HI e B2 g2 0.019—0.042 mg/100g, LtolobAl gheke 0.298-1.096 mg/100g 9] 7t

2 HAEEQt E3 wE ©r])e Hehl Bl RS 0.112-0.394 mg/100g, HIEF B2 FrEe
0.001-0.027 mg/lOOg, o] w e 0.388-0.809 mg/100g M $1e] ztoz AZH Yt wabA A,
Bpof, ©7] 5o o] JPAR B4 dojeuola LEA] FF A 1T "Wart oty wuy
th. o]9t BlEo] Tde] EAY], Ay, A1 acle] whE ztolrt gle Ao R PoEw o ot
2 F7HEQ 37t gast

FAo] : AR, Bgof, 7 H]EE] Bl, B2, Lfo]op

Abstract : This study analyzes the content of niacin, Bl, and B2, which are among the
water—soluble vitamin B group, in cultivars of the commonly consumed agricultural products of
apples, peaches, nectarines and strawberries to compare content differences and to use results as base
material for the Korean Food Composition Table. While the vitamin Bl content of apples according
to different cultivars was found to be within the ranges of 0.063-0.208 mg/100g, and the content of
vitamin B2 was found to be within the value ranges of 0.006-0.031 mg/100g, no niacin was found.
The vitamin Bl content of peaches and nectarines according to different cultivars was found to be
within the value ranges of 0.014-0.276 mg/100g, the content of vitamin B2 was found to be within
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the value ranges of 0.019-0.042 mg/100g, and niacin content was found to be within the value ranges

of 0.298-1.096 mg/100g. The vitamin Bl content of strawberries according to cultivars was found to
be within the value ranges of 0.112-0.394 mg/100g, the content of vitamin B2 was found to within

the value ranges of 0.001-0.027 mg/100g, and niacin content was found to be within the value ranges

of 0.388-0.809 mg/100g. Therefore, when nutrient composition analysis databases for the fruits of

apples, peaches, and strawberries are constructed, cultivar factors must be put into consideration. In
addition, differences can be found according to fruit harvest times, cultivation methods, and
environmental factors, so related additional is needed.

Keywords = apple, peach, nectarine, strawberry, vitamin Bl, B2, niacin
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A gEle) ARgEoIgtH2]. ESE FHole
AutE 7R R, 9hEg thololE mR SR A
9 5 1 &8 Boprt At "ol wheH3] 4
EAHERS] A& Aat 9 goly EATE s}
< dash FHAoh AEAEZAA HE
Bl, B2 ¥ yolopal g A8 MATWEE
5 HuoH2]. AF F 484 ¥ Bl B2 ¥
LjoJobal gafo Wt AxE F2F F A4,
I5 F 7S], AR S wlel, 37 59
AE 9 BAE diste] HiH HF 9lon,
Lol Fd 2 A SAleof E HEH BI,
B2 9 uolopil gk EAF AF8]7F Qlth
487 HIgtyl 5 B9l Bl(thiamine)2 4]
5 diAtgollA "4zola, AE7|S W3S ¢
gt oA A H AFRE Age] TolshH 9],
H|EHY] B2(riboflavin)= olUZ] 874, EHELS)
Ltolobil Mgk, FHAS oY 1EY g, 4
ZF EA, A857 9 Aol st AFEe F
Slofl @b o|tH10]. $HH LoJotile] ¢ =Hap
J2H(pellagra) Aol o 2 220 &Aool

)

o, Tz ATL Y AA AT Ssn
FHNLHEL FaAPE 59 @it ka2
1D eIl 12]. velobe] AP Aok
o, WAL WA, 9% 2W U £F 52
S R0 FeiA glon], o2 @Re] &
anlabgo] AFS Pul @ HF A el A
2o wet Ade] G F & Uk A7 S8
A wleke] e I Wk Fasdy ¥ 4

lct.
Selvet 20189 T arele 4% 4,0309]
oz AA FAYNY FAN 9%E A5
Qe T AR At Aot B)Fol
5%z A A, Bgok 16%2 B HFS
AR, AR ©I] AATFS 209HE A=
ofm] AHAAE 2% Frlsn e FAlolet
[13). olefat Abh, Eol, @7k AJx} B o}
Yot /HgozE B8] Gold HirRoldt. 3
YA BF 55 9T Bu At EF
2 134%, B0l 232%F, ©7] 108%F 5o=& ot
o ol SEHold glon 1% Uil
of Al ATl Q. oleldt FAE
PHREL A 51419 A7olHe} 2ol
o= ot WA v} E3] 584 Hlet
1ol Aol 9 Aoz W,
wetd, B Aol chan] SAkEel Ab,
Hpol, @] FFO| W2 Aolg vlmstadt %
NEFNEYRE] SAHA %S FEES F
Fste] HletEl Bl, B2 @ tolopile R4t
NEQRES] F7HHQ JzARz BEsa
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2, H2

21 MEE

2 ARde] AR BAHES AR 4ZF (R,
PIVE, ofgly, B R), Hohs FEREH "ol
Q= Eok(peach) 5ZFFF "ol gl Esof
(nectarin) 3FF(HE, Wy, getx|op), @7+
1EE(SA, B3], AR, A7 S 4, He
2EDS 7 A9 F7ledS Sote] aAst
Aot FHE AEe 2d 9 7 B9E Al
Aste] FEEM SHRTE olEsle] #AHo=w
AFstEe. Alme 712 2 AZ2E lom ©Jst=
AAE 5 HFHLE o]gste] F5YFHAS
™, #&7](Robot coupe Blixer 6, Jackson, MS,
USA)R Almo] 22 ZFko] what 1HoA 387t
npafstaint. o9 ZF Alme Adtste] 24 A7t
2] =70Cell 27gste] Ayl AHgstirt. Hlg
9 Bl, B2 B yolopil EAo AMEH ZFAIOF
hydrochloride,
diphosphate(FAD),
—phosphate(FMN), riboflavin, nicotinic acid
and  nicotinamide]®] 7  Sigma-—Aldrich
Co.(St. Louis, MO, USA)ZHE Fsto] A&

riboflavin—-5’
riboflavin—5’

[thiamine
—adenosyl

2.2.1. HIEl Bl 9 yolopile] & 9 XA
HlE Bl % uolopile] EZHHLE Kim 5
OF

2gol 5mM sodium 1-hexanesulfonate -84
25mL #Hrlste] 40C =79 xS F27]

AR, Bgof, 7] FFol whE B Bl, B2 9 Yool R Hlw 3

(5510E- dth, Branson Inc., Danbury, USA)Z
303 FEoh, o] FEHS 303 dHEY
(4000rpm,  1236MGR,  Gyrozen,
Korea)et & A5HS F5to] 0.45 un
syringe filter(Chromdisc, Hwaseong, Korea)Z
o] 7}51o] high performance liquid
chromatography/ UV detector(HPLC/UV)9] &
HA R AFgehAr

Daejeon,
gl g

2.2.2. HeHYl Bl 9 uolopile] 77|84 =4

At Bzof g7]9] H|gtql Bl 9 ool le]
HAMol+=  Shimadzu  Prominence = HPLC
(Shimadzu co., Tokyo, Japan)Z AM&3lH1, &
g ZHLe Hypersil Gold(250 mmx4.6 mm,
5 pm)g ol ZHEEE 40T, HEn
A2 270 nm=z AAste] 245G o5 &
W= 1 L 7]&C2 acetic acid 100 mLe}
02 mL7F A7FE 5 mM
sodiuml-haxanesulfonateE FHFSo] =9 A%
jet 60% HEtEe] 5 BEUE AP+l
(linear gradient elution)2 4513 oH, olF4
o] AL 08: 90% AW, 208: 10% A&,
258 10%, A€M, 25.1%: 90% AL, 33&:
90% A2 2FEs91, BT % 0.8 mLE
A& A THTable 1).

triethylamine

2.2.3. H]EH B29o] & 9 AXg

Hlelal B2o] FEWHEL Kim S([8]%
Aol Hlety BEAW 1223H[15]9] HHS 24
sl gttt = #AskH AR oF 2g0 &
T4 20mLE HrkeE & 80° Co] 2AHA 30
B2 3% FE5H9H. 292 3087 AR

2](4,000 rpm, 1236 MGR,

o >
it

Gyrozen, Daejeon,

Table 1. HPLC operating conditions for vitamin Bl and niacin analysis

Items Conditions
Instrument Shimadzu Prominence HPLC
Column Hypersil Gold(250*4.6 mm, 5 un)
Detector UV 270nm

(A)5SmM Sodium 1-Hexanesulfonate/water

Mobile phase

Flow rate
Injection volumn 20 wl
Column temperature 40 C

(B)5mM Sodium 1-Hexanesulfonate/60% methanol
0.8 m¢/min
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Korea)stx, 0.45 ym 808 syringe filter
(Chromdisc, Hwaseong, Korea)& ©]&3to] 4
ARG A}t & HPLC &40 AHgsH4T

2.2.4. HEMHl B29] 77|24 =A

HEtdl B2 EA4of= Shimadzu Prominence
HPLC(Shimadzu co., Tokyo, Japan)& AF&5t%
3, B48 ZEL SCINChrom C18G(250
mmXx4.6 mm, 5 pgm)& o-gsIIT, AHL:
£ 40° C, A&7+ FYAEVE 2P o
715+ (excitation) 445 nm, WZEIH(emission)
530 nmZ AAst] EASIATE oA S
75:25(v/v) H]-&2] 10mM NaH,PO,(pH 5.5) ¥
HetE e o]8st 29 #5 08 mLE 5
fuf-828] (isocratic elution) ZZANA AL AA]
5} tH(Table 2).

=

2.3. SAIXMz|
BE deldt 33 w2 =ysigon,
mean+SDZ TJATt T3 dojx AnE &

A2 T3 (Statistical Analysis System; version
9.2, SAS Institute, Cary, NC, USA)& o]&5}o]
Azte] W] g E4E EAsigen], 7 A
dqzre]  Wadole] g ol ARL
Duncan's multiple range testS ©]-&3}o] p<0.05
SEY W RO Aol Gk A0 S,

3.1, Atat E50 w2 HIEH B1
opal 2tk Hjw

A3} EEo] w2 HE BL, B2 % Upolopdl

Journal of the Korean Applied Science and Technology

o gEEwe Husty] st WM, 27,
52
=

O}ﬂé e &l diste] vl ZAskalch
Foll w2 Bl % yolopild] o Hlw Ak
Table 3t Zow, HEY  Blo wF2

0.063-0.208 mg/100ge] H9I2 Exo] me 2}
ol Hyrth 1 F ¥& ¥ ofgevt oA
B 7P & &S UEUglen, 2otE A
7o Loz e i}O]E B AtHX0.05). ¥HH,
BE Al ZEZAE £ vololklo] vHAER

olsto] MESHHo 7 Q}HO 7Y JHl= x84
FEfel pyridine nucleotide ™ UpoJopAle] LA
7

A

9429l nicotinic acid ¥ niacin amide FA
Z57] gt FEXTA AVIRFAERAAER
7\ﬂ97H Jut(16]ell <Jstd AHEE AAT ofed

Ezo| A ulehal BLL 0.033 mg/100g°] %‘%%k
= BIIstglon), & A AHEH A= F
oA o w2 TFFE Uete Ao=R 5—.]"?15493«
o} ole} Zo| Atate] EF Tt ol Aol E
Sl17]ellA Bt vpel o] Atk FFo] w
£ 2ol Holw, T3 T2 FFolz} strjate
AefA|Hof| whE F=Fo] Zolrt okl Halshy
o},

Atk EFof thoto] HERY B29] F S o
Q15}112 FAD(flavin  mononucleotide), FMN
(flavin adenine dinucleotide) & 2]RZz}ylo|
st 24& ZPotgl e 1 ZAil= Table 4
o} ZAt} olF9 F HIEHY B2 =2 0.006-
0.031 mg/100g2] WS Ho] &5 Tt FolF
}1l ztolE RIskGITt. FAD, FMN % 2x St
qlo]l g2 2+ 0.001-0.004  mg/100g,
0.001-0.007 mg/100g % 0.003-0.021 mg/
100ge] w919 A3 Ustigitt. 27159 &
ZFo] BE Hetql B29] 3=FollA 7P =9reH

Table 2. HPLC operating conditions for vitamin B2 analysis

Items Conditions
Instrument Shimadzu Prominence HPLC
Column SCINChrom C18G(250*4.6 mm, 5 im)
Detector fluorescence detector(excitation : 445nm, emission : 530nm)
Mobile phase (A)10mM NaH,PO4 &H(pH 5.5) : (B)IMeOH = 75 : 25
Flow rate 0.8 m¢/min
Injection volumn 20 W
Column temperature 40 C
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Table 3. Contents of vitamin Bl and niacin in various apple cultivars

Cultivars Vitamin B1 Nicotinic acid Niacin amide Niacin?
(mg/100g) (mg/100g) (mg/100g) (mg/100g)
Summer King  0.063+0.001 ND? ND ND
Apple Tsugaru 0.105+0.011° ND ND ND
Arisoo 0.201+0.013* ND ND ND
Hongro 0.208+0.008* ND ND ND

All results are expressed as mean+SD for three replicates.

YNiacin: sum of nicotinic acid and niacin amie

YDifferent superscripts in the same column are significantly different at p<0.05 by Duncan’s
multiple range test.

ND : not detected

Table 4. Contents of vitamin B2 in various apple cultivars

FAD FMN Riboflavin Vitamin B2
(mg/100g) (mg/100g) (mg/100g) (mg/100g)

Summer King  0.001+0.000%  0.002+0.000°  0.006+0.001>  0.00940.001°
Tsugaru 0.00440.000°  0.007+£0.000*  0.021£0.000*  0.0310.000"
Arisoo 0.002+0.000°  0.007+0.000*  0.003+0.000¢  0.01140.000°
Hongro 0.001+0.000°  0.001+0.000°  0.005+0.001°¢  0.006+0.001¢

All results are expressed as mean£SD for three replicates.

DVitamin B2; sum of FAD, FMN and riboflavin

YDifferent superscripts in the same column are significantly different at p<0.05 by Duncan’s
multiple range test.

Cultivars

Apple

Sol e e pielindel Skl me/lnge] gow §8F Hbol EFE wrh

E

Zlefdetal RAE[18] =REee] A9 foHoR w2 dFs UEATHUX0.05). &
0.021+0.000 mg/100g.2 T2 FFERT §  BF Hpol T IFF nF2 A7 0269 ¥
Ao Ho FgHFL AW Aoz ULt 0.216 mg/100g.2 ©h2 FFHEct oz
w2 WS HoAFA, v nsy, e
3.2. 580 E50| W HIELL B1, HIEH 2 9 BFES| EES 0046 mg/100g ©15t]
B2 ! Ltojotal B2 Hlm SFE el 25otel & volobale]
Heoke A tges AACA 7P gol 23 0.298-1.096 mg/100g2] HelE FFol w
AR glow], tefet FFo] AAEL Y= & Aols HEligith(Table 3). RRF] E5ot
ThdoltH19) o2t Egots AR mHe] dol  oF fRFo] F92 HEW Bl &l =4 v
S FRF Egolpeach) &FFQ v 3%, Wow, IF Az FFo] fofHoR S

ey, o, sl dSmet Hd mRe] "ol W2 @ g HoFolrh
%i% FRE Egoknectarin) FFQ HE, Kz ety B2gEFo = FAD, FMN ¥ 2|% Sk
#l 5L gtepxjotel] wisted HlERR BI, tpolobdle] o FAEIH= Table 60 eI F HlER

(0]

@S Aol wmet FsHE Table S5t A B2°] GRS 0.019-0.042 mg/100g%] W1l

% djehgl Blel 9L 0.014-0276 mg/l00g & HolFglon], wlekyl Blxf uolopale] e
o MR BFo] WE Aolg Hyom, BRE o] HHoR W AFE EFS 0042 mg/l
Bolol A%, Hxe @ stekAo} 0.215-0.259  00mgOE Bote] EEo|M foHoR Lo
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Table 5. Contents of vitamin Bl and niacin in various peach and nectarine cultivars

Cultivars Vintamin B1 Nicotinic acid Niacin amide Niacin"
(mg/100g) (mg/100g) (mg/100g) (mg/100g)

Mihwang 0.216+0.001%  0.347+0.006 0.307£0.007°  0.654+0.003
Geumhwang 0.269+0.002°  0.421£0.008®  0.350+0.001¢  0.772+0.008"

Peach  Jangtakbaekbong  0.04640.008° 0.197+0.171¢ 0.425+0.010° 0.621+0.181¢
Mibaek 0.014+0.001 0.174£0.030° 0.19240.007* 0.365+0.037
Cheonjungdo 0.041+0.003¢ 0.15540.001° 0.143+0.006° 0.298+0.007¢
Cheonhong 0.259+0.002°  0.443+0.020"  0.363+0.010°  0.806+0.030°

Nectarine Sunfre 0.276+0.001° 0.518+0.006" 0.578+0.010° 1.096+0.017°
Fantasia 0.215+0.001¢  0.377+0.023>  0.398+0.026°  0.775+0.050"

All results are expressed as mean=SD for three replicates.

DNiacin; sum of nicotinic acid and niacin amie

YDifferent superscripts in the same column are significantly different at p<0.05 by Duncan’s

multiple range test.

Table 6. Contents of vitamin B2

in various peach and nectarine cultivars

Cultivars FAD FMN Riboflavin Vitamin B2"
(mg/100g) (mg/100g) (mg/100g) (mg/100g)

Mihwang 0.005+0.0002  0.004+0.000°  0.012+0.001°¢  0.021+0.001¢
Geumhwang 0.001£0.000%  0.005+£0.000°  0.012+0.001°  0.019%0.000'

Peach  Jangtakbaekbong ~ 0.001£0.000%  0.004+0.000°  0.014+0.000°  0.020%0.000
Mibaek 0.002+0.000¢  0.005+0.000¢  0.012+0.001°  0.019+0.001'
Cheonjungdo 0.006+0.000*  0.008+0.000°  0.027+0.001*  0.042+0.000°
Cheonhong 0.003+0.000°  0.006+0.000°  0.015+0.000°  0.024+0.000°

Nectarine Sunfre 0.001+0.000°  0.004+0.0006  0.023+£0.001>  0.028+0.001°
Fantasia 0.003+0.000°  0.009+0.000°  0.008+0.001°  0.02040.000

All results are expressed as mean=SD for three replicates.

DVitamin B2; sum of FAD, FMN and riboflavin

YDifferent superscripts in the same column are significantly different at p<0.05 by Duncan’s

multiple range test.

ez HEHUY  HEESHY FFES
0.008-0.027 mg/100g®] W$Z FAD(0.001-
0.006 mg/100g) 2 FMN(0.004-0.009 mg/
100g) Hot F WERIB29] dhgel w2 IF=
21_ ’]EE 9—]—0]1:.,] E]- 51_/\01__1 _ﬁz z X{H]-
;G o7 Rudg E=o] HEH Bl, B2 \:!1 1,]-0]0}
/1\_]___,] o]—EkO] =0 7—]0 9}0]0]—05‘1:]'
WIBEAFALENCN PrFo Bso]
o Hel Bl 9 B2 #EF2 A7 0.028

=}

mg/100g, 0.010 mg/100g7} E/|Eglon, =

*‘@Oﬂ/ﬂ«]

gk, i,

MY Bl % B2: fARR ARE

LFo]oFA1(0.300 mg/100g)¢] &k

% oF 0.02 mg/100g= 274

oz 74171—0] 1;%‘9‘):1:]- _H_E}_
0.030 mg/100g2] Zkell
2 23H0.269 mg/100g)2 &

B1&

(0.216 mg/100g)

SteFR T AuhA
B 450to] H]ehyl
o B e

53] =& gk Hol uhy AeuiE pjul o
HAFE9 FFo| 0.046 mg/100g Oloh% u7]§4
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AvEch S e UErgch b, vl
B29] 7% 0.01 mg/100g0 = &2 o=Fg Vet
i

3.3. €7] &0 mME HIEHY B1, HIEIRI B2
2 Lio|ojAl B H|w

7] 5] & HER Bl 9 volopile] §F
g2 Hlusk] 9fste] S4, A3, AR, 4,
et 9 g A FFo diste] Hlw BAS 2
J= Table 71 2ot & HER Blof 3=k
0.112-0.394 mg/100ge] 92 Exo] me i}
olf HYTh &g ¥ MUY FF2 0394 ¥
0.389 mg/100g°] Zo= 7Fd %2 ke Lpe
WARRE, ARREHl BEoAe AEEA guth
19k 0.388-0.809 mg/100g9] W] e =
Q1 Yolopilel g2 H|ErY Blo] AEEA] &
2 ARY EFOA =2 FEFE Hilow,
0.605 mg/100g= FojHom =2 FFE HI
nicotinic acid7t Holopile] dtafo] FgFo] =5

siolstalrt. 24 (0.788 mg/1009)0] BE F
AFRH| Y] E5T AR fojFor =2
S UJERH AT, Nicotinic  acid®} niacin
amidex= 0.404 mg/100g 2 0.384 mg/100g9]
dFo R vt HER o|opile] dleke] Rk
= T3k

7)ol HepT B2 &2 0.001-0.027 mg/100g

MR 7 A= Table 83} Zt} ololAl

9
o] o] M wUE ARxTEl 2 49 52

ol ol o

AR, Bgof, ®7] FFol whE HIE Bl, B2 9 Yool & Hlw 7

HlepEl B2olME  0.027 mg/l100g = 0.020
mg/100ge] IFo= TE FEFHT {Fo¥o=
=7 A&5gct FAD, FMN 9 B ZeH] 9]
gare 747 0.000-0.005 mg/100g, 0.001-
0.007 mg/100g ¥ 0.000-0.018 mg/100g®]

so] F3e vehfglon, Aoz e
2 Ad 9g} WL EFeIH EMNe| 3%
w7 gksteF. Giampieri 5[20]ef oltet @] vl

Etl B, B2 ¥ uolopdl eRF2 47k 0.024
mg/100g, 0.022 mg/100g ¥ 0.386 mg/100gS
PRl glov], £ A7ds wek Bl @
ojoprle AFEH FFo HIEHIBlE ALt HE
FEMA 2 FFS Ad Aoz A

4. A E

2 At Abt ol 2719 EFl
484 "y B F Bl B2 ¥
AMsto] 3 2polE Hlwstal, AFAR
Am2A &St shelch. B o] FFol
HIERY] Bl, B2 ¥ wolopile] ghgks A
AR Ax, FFol wE ARl HE B
ke 0.063-0.208 mg/100g, HIEM B2
2 0.006-0.031 mg/100g®] o] Zrog
Hg o), oot AEEZA] gith FF
w2 Epoto] Hlggl Bl g 0.014-0.276

o B

Bl
o
N
v off 1o fu rob Bz rlu

= o &

o ook

mg/100g, HIEFY B2 &2 0.019-0.042
Table 7. Contents of vitamin Bl and niacin in various strawberry cultivars
Cultivars Vitamin Bl Nicotinic acid  Niacin amide Niacin"
(mg/100g) (mg/100g) (mg/100g) (mg/100g)
Kuemsil 0.216+0.0022  0.404+0.006"  0.384+0.018"  0.788+0.021°
Janghee 0.220+£0.003°  0.348+0.006°  0.344+0.018  0.692+0.021°
Charlotte ND?¥* 0.605+0.003*  0.203+£0.002°  0.809+0.005°
Strawberry Seolhyang 0.38940.002°  0.126%£0.003°  0.459+0.001*  0.585%0.003¢
Jukhyang 0.159+0.000°  0.084+0.000°  0.305+0.002¢  0.388+0.002°
Ssanta 0.394+0.006*  0.114+0.001°  0.297+0.003¢  0.410+0.003°
Berrystar 0.112+0.004¢  0.217+0.002¢  0.219+0.004°  0.435+0.006°

All results are expressed as mean=SD for three replicates.

DNiacin: sum of nicotinic acid and niacin amie

IDifferent superscripts in the same column are significantly different at p<0.05 by Duncan’s

multiple range test.
YND: not detected
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Table 8. Contents of vitamin B2 in various strawberry cultivars

Cultivars FAD FMN Riboflavin Vitamin B2V
(mg/100g) (mg/100g) (mg/100g) (mg/100g)

Kuemsil 0.005+0.000  0.007+0.000°  0.008+0.000°  0.020+0.000%"

Janghee 0.004£0.000°  0.006+0.000°  0.007+0.000¢  0.01740.000"

Charlotte 0.002+0.000°  0.003%£0.000°  0.018+0.001*  0.027+0.009*

Strawberry Seolhyang 0.001£0.000¢ = 0.001£0.001°  0.001£0.001°
Jukhyang 0.003+0.000°  0.001£0.000¢  0.010+0.001®>  0.013+0.005¢

Ssanta 0.000£0.000°  0.001£0.001¢  0.000+0.001°  0.001+0.001

Berrystar 0.000£0.000% = 0.001+0.000%  0.001+0.001¢

All results are expressed as mean+SD for three replicates.
UDifferent superscripts in the same column are significantly different at p<0.05 by Duncan’s

multiple range test.
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