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Changes in Preharvest Quality of Strawberry
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Abstract: Studies on changes in physico-chemical proberties of ‘strawberry fruits cv. No.50 and No.70 were
conducted. Strawberry fruits were analysed at nine developmental stages started from 10, 13, 16, 19, 22, 25, 28, 31, 34
days afler full bloom. The results showed that most of No.50 fruits had necked long conic shape and most of No.70 fruit
had conic shape. Skin colour of cv. No.50 and No.70 changed from greenish white to pink and then red while pulp colour

changed from white to pink and then red. Seed colour changed from greenish yellow to pink and then red . Seed position

‘was higher than skin in the early stages after full bloom seed then sunk into fruit skin. The trend of total solble solids

reducing sugar and total sugar of No. 50 and No.70 fruit did not changed in the early stages but increased in the later
stages of growth and development. Titratable acidity of both varieties increased until 19 days after full bloom and then did
not change until 34 days after full bloom. Sucrose content of No.50 increased until 25 days after full bloom. Sucrose
content in cv. No.70 was not different during growth and development. Vitamin C content and anthocyanin of both

varieties increased at 28 days after full bloom. The firmness of both varieties decreased during growth and development.
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Table 1 Physico-chemical quality of strawberry fruits cv. No.50.

ays after  Firmness Total soluble Titratable Vitamin C Anthocyanin Reducing  Sucrose Total sugar
ull bloom (N/mml) solids (%)  acid (%) (mg/100g) (mg/100g) sugar (g/100g) (g/100g)
(g/100g)
10 - 5.45e 0.26ef 46.17e 1.22¢ - - -
13 - 5.77d 0.30bc 48.01de 1.15¢ - . - -
16 - 5.83d 0.33ab  49.72cd 1.29¢ 3.76e 0.73cd 4.49%¢
19 - 5.84d 0.35a 50.57cd 1.89¢ 4.05¢ 0.96b 5.01de
22 - 5.84d 0.31be 51.44cd 1.26¢ 4.24e 1.22a 5.47d
25 0.46a 6.03¢c 0.29¢d 52.78¢ 1.75¢ 6.40d 1.25a 7.65¢
28 0.43a 6.04c 0.27de 50.52¢d 2.87c 7.67¢ 1.15ab 8.82b
31 0.11b 7.13b 0.25ef 61.07b 41.14b 8.91b 0.94b 9.86a
34 0.01¢ 9,27a 0.23f 66.48a 45.87a 9.48a 0.69d 10.17a
LSD, 0.06 0.13 0.03 345 3.89 0.55 0.21 - 0.54
C.V.(%) 12.61 1.17 1.99 3.79 20.78 4.93 12.29 4.17

Means in column with different superscripts differ significantly at P < 0.05

Table 2 Physico-chemical quality of strawberry fruits cv. No.70.

Days after Firmness Total soluble Titratable Vitamin C  Anthocyanin Reducing  Sucrose Total sugar

full bloom (N."mml) solids (%) acid (%) (mg/100g) (mg/100g) sugar (g/100g) (g/l(][]g)

(g/100g)
10 - 5.84d 0.17c 26.64g 1.76d - - -
’13 - - 5.83d 0.22ab 34.791 1.80d - - -
16 - 6.02d 0.23ab 43.06e 1.93d 4.07¢ 0.85 4.93d
19 - 5.93d 0.27a 50.85d 2.35¢d 4.47cd 1.02 5.49¢d
22 - 6.13d 0.25a 51.06d 2.67cd 4.97¢ 1.34 6.31c
25 0.48a 7.48¢ 0.26a 58.11¢ 4.19¢ 7.20b 1.30 8.51b
28 0.37b 8.97b 0.26a 59.61¢ 3.60cd 7.85b 1.09 9.06b
31 0.04¢ 9.97a 0.24a 65.64b 13.28b 9.49a 1.07 10.56a
34 0c 9.95a 0.19bc 67.88a 27.40a 9.83a 0.88 10.71a
LSD, . 0.07 0.68 0.04 2.19 2.18 0.91 ns 1.08
C.V.(%) 19.12 5.37 3.09 2.50 19.38 7.56 ns 4.82

Means in column with different superscripts differ significantly at P < 0.05

214



AIATINBAT 18(3): 210 - 218 (2545)

A o o a Yy
ARTBIDIHUTHIZIMUTONTAT lounsn 14T
= A 3 o o e A o) @ a
USinauwvauaunszisiun 19 Fuihiuni
o H P < d
USinmnsai lewnsn ldgangafe 0.27 ilesu
¥ ' v
waanniunsan lawsn 1aisuanai @319

=

.

il
2) ﬂimmmnwﬂuwaﬁmammwuﬁwswiw—
s 50 SSnauRtutuaue R 16 ndwniiy
Unaimiindasioudeduiui 28 deunlsina
Seniudmuau TaoluSud 31 uaz 34 U5
’mmwmmu 6107 unz 6648 WNJ/100 1.
dminaa awddy (ms'lm 1) dalSum
FeiudvewaaasoeTRugNIE I 70 §
Binaniuivossdeiios TaoSuaSmiiug
LAUIN26.64 1N/100 naviTnae Tudud 10
suihs 67.88 wn/100 nalwinas lusuit 34
@517 2) PSnaueuTs laeiiuveswanase-
WEIHLT Wes 1M 50 Asfioudeud 28 nis
nnthuSinauenTs o duiuiuediad
@anit 1) ludnvesadasemeiiuinee-
1m0 Sinsen s lseiui S e
Fudhudt 10 oudeud 22 wdwnthilSine
wouTs lsoniuiuaudnton auﬁﬁuﬁ 28 @0
mﬂﬁmmuauTﬁ"lvﬁﬂwumwumwﬂmﬁ’mm
°lmuw 31 waziuii 34 (rmimn) YSinanhana
SAFeana  oRseeIRLEWIE NI S0
A lusy BUZIISN R nE TR 25 Taw
ﬂsmmmmmmmwﬁaﬁﬂ AU 9. 48 1./100 .
umuﬂﬁﬂ Fonulufuil 34 @m9di 1) muwa
ﬁmamaiwquswswmu 70 ‘w'umﬂsmmm
mmm«mﬂm 1uimm1nuw 16 wmquw 22
wmmﬂuu1|smmmmmmmmmuﬂmam
iesaunsieiui 34 wuﬂsmmmmmmm
FagA NN 9.83 1./100 N u"munﬁﬂ (m‘mvn 2)

215

ﬂnmummacﬂﬂiﬁmmwaﬂmammwuﬁm~ -
I S0 ANTY wudeiuR 22 ‘Haamﬂuu
ﬂammmmnmiﬂmmm sunsERafufl 34
ﬂﬁmmmmamiﬂmaﬂmmaa 0.69 ﬂ‘i‘}Ja’lOO
ﬂiilm‘lfmﬂﬁﬂ (m‘m‘n 1) muﬂimmmmﬁ
miﬂsﬂmawaﬁmammwuﬁm 51BN 70 "lam
mwucnﬂmNmmﬂﬂﬂkmm’mswa Huifen
maf] (m‘mw 2) ﬂimmmmmam}mwaﬁma—
[WESWUTNIZT 1B 50 "lmu‘n 16 ﬂuﬂmuﬂ 2
TlSianedi wmmnuuﬂsmmmmmmmu
ﬁa%{u ﬂumau‘ﬂ 34 nﬂsmmmmmau rmfm
10.17 1./100 . umunaﬂ (mmw 1 Yo
mmmmmwaﬂmammwuﬁws AN 70 u
1I5mmm°n ﬂum'su‘n 22 ﬁmmﬂuuf sah
maﬂmwmu ihi 10.71 0/ 100 nafwiinas T
Suit 34 FuThulSunaiigefin (1919 2)

2. Guifufinvidanenunuidai 15 Tu
AMINULiD

fmmLﬁmﬁymawaﬁmama?ﬁuﬁwsx-
S 50 HmInnh 1.00 Alansy sufieTud
2 anumiwiiovewanaseeiisuialdly
$uit 25 TAuvy 046 e, Fadou
amnithiieimanauiiy 043 011 uaz 001
fastwas.am. Tiui 28 Sud 31 uazSuii 34 am
ﬁwﬁu (mmﬁ 1) dunTIRL e Yo HaTATe-
maiwuﬁwswmmm 70 Feaunsotam1aly
Suit 25 ‘wmﬂﬂﬂmumnmwﬂu ummmu 0.48
HIRU/AT. . 14mmﬂuummuumu@aﬂmsﬂu
037 Uz 0.04 mmu/ﬁs.uu. Tuduit 28 meuyw
31 Ay ndwImu ISR 34 Anuninile
fAiiy 0 sy, (s e 2)



J215aHAMINANDY

é Y4 P=1 ]

HATATOILBTWUEWIZT15NIM 50 Hig1/51e
HUUNTINTIEILABNINAGA dIugU DY
A = ~ Y A a
uq wulutsnanlndifesny uazlunwaanse-
maﬁwuﬁwiuswmu 70 WUUINUUNTINT I
mﬂ‘ﬂ’dﬂ aﬂaiwummwuumﬂnm 50 losidud
c]f:luﬂm'maﬁmmmmwqussawmu 70 3131
1] T D' A a =1
Tunoud Al NAYD FIveandetuAuAe
(2544) WINTIHATATOLBTHUENSET I
50 Fdung gAY meqﬂmtjqqm
sUSununseeadine uawwaﬁmamﬂiwuq
WIEIWNIU 70 ugﬂm;mumqnmnﬁmmm
AROANA

- a’;’ @  des d‘

HatR BBl VN aeINu N Ilauunilaq
YDITAR Tﬂmmmﬂﬁmnauwm alaouiug duns
muﬂmﬂnuuuﬂaamuﬂ‘umwaﬁmﬂmﬂsm
HOIWUT Sunndumnlaoudiuduas uazms

A - g A a0 A =
Waswlasdvoauaasunndmansemae) 1l
ﬂ = A = d‘: 9 o
Wuduae senmsuasuatiaeandasiniunig
- a 4 & 4
YSinaweuTs lsgriufimivay Flumianss
& a a A ja P S
Hsaeu Is ladullUsamuiundaan

N ) v 9y 0
Tuh 28 Faludun 28 M7 il uazfhuda Su
4 4 Y @
Usngdsuyau HIAOAATDITY Montero.er al
(1996) ﬁwnmmaﬁﬁsamaswuﬁ Chandler 3
ﬂsmmuauIﬁ"lmmuumwﬂm LYTNAILILAY
mign uazidSinagegaluiui 35 Fuanaa
W Avigdori-Avidov (1986) LI¢ Manning (1993)
U N UENsEnIg 28 89 35 Jundanay
AN MMaTuTuAT 1z ou 15 Tyeniunyousy
o =y o y H
NMIAAWAIDINND 13HAT IoHATRTBINE581Y
J @ o o HEN
Wy Imsdansizvueu 1 leaiuniamn
J ] 4 ] o4 @ e
U ANULLUUITIDYDINAAARIDEIT AT TS U

216

< oy I
msnlfsunasgunmluanseweineunisinuine

31 wazlufud 34 msanasvBIRIITI A
fuvinmsaldounlasueamisilsznoumadi
maAuduaulsy ﬂawﬁmmmwuawaﬂﬂﬂ
au'lumumwmmmﬂammam e
yad Ivaafy a3Yse namwmuweﬂuwm
mfaa11mwﬁ”luﬂnaalugﬂmaﬂﬂﬂmmﬂmma
azanonir 18 umuawa'luqﬂ'iﬂﬂmwmunﬂ
ﬁmunmmﬂumsﬂmumeﬂmmﬂmﬂmavmﬂm
19 msalAsunlaweamadun ¥ tamaniua
diaeda demalMiwadgydennueusnly
mameaai vnlwaiiuas (o, 2540)
VSinaweaniafiazaioin ldvesaase-
wesRuf Nz I 50 Laz 70 TuSanedi i
$uf 10 W e 16 nazudannSudi 25 S
ﬂaaﬁaﬁawa1ﬂ1§1"[ﬁzﬁﬁvu FnlSiaveandd
ﬁwa’lﬂm"lﬂmu'lmmﬂuﬁ’;uﬂs ZNOUHAN (ﬂuﬂ
naziiben, 2535) muuﬂsmmmm;wwawmam
183 saoandosiulnanima aeandesfy
Spayd and Morris (1981) U Tuwaﬁﬂia—
mmwuﬁ Cardinal 182 WiE A- 5344 Bl
mﬂmuﬂsmmmamwwaumum"lﬂ wazdSua
mmanmwuﬂuu “lufrmﬂmmwuﬁ Chandler
wuhSinanhmasaad nﬂsmmmmunau q
ﬂuﬂizmuﬂsmmmqﬂ‘lmuw 35 L!‘Lﬁl'lﬂliuﬂﬂ
maﬂm%muu'ﬂimmummsmcraﬂaa st
1Jsmmummsmmwnawuumwaiwwﬁﬁmsa
mmmmmmmw (Montero er al., 1996)
Formey and Breen (1986) 5161 lunaanse-
ma‘%‘ﬁﬂ?mmﬁlmmnﬂmﬁ“!uisz'fw‘iflwﬁaa
STHIN 18 §a 25 TUNAINIHAVUBINDN LAY
Winadisiuluszeznfoud  uaziSusana
”lwﬁawaqmﬁyﬁ wazdanuinhmaglasa i
Qngediudn  duey Twwaad udgnlalas lada
luseatunoumsqady sufunagnisins



TN UNEAT 18(3); 210 — 218 (2545)

ﬁwﬁmmummﬂqiﬂﬁuawmmaﬂ‘iﬂTmﬂmﬂ
mm’lmacﬂﬂiﬁ

ﬂsuwmnsm'l"lmmﬂ"lmuwaamama%;ﬁa
ﬂmwug uﬂsmmmmuﬁluiwmuaw 10 914
S 19 ndenunmnsailaman 180
WSinansiinazanasluSud 34 Spayd and Morris
(1981) SerSnaunsaiinaiut g
Q?mmmﬂﬁqﬂﬂlwﬁw mature green LLAZDARITY
ﬂuﬁauqﬂﬁwmmﬂssmumiqﬂ MIAAAIVDY
USnansalusendnmagmin. erwilesnin
Usinansagnih TddTumsniels (s, 2540)

msLﬂaﬂuuﬂmﬂimiuqmuwwmﬁma-
maswuﬁwswswmu 50 uaz 70 Wy wuh
Uhnadaiiudnai "Lu‘:w'ijuﬁ 10 9udeSuii
28 wﬁmaﬂmmﬁuﬁ A INUYS I Inaud
1Y Montero et af (1996) S0 sz oems
iannvesraaasoes S admiudiiun
fu Lmzﬂ?mmﬂwaﬂaqsﬁawaﬁman Beatriz et al
(2002) iw_mmaﬂuWaﬂmamﬂmﬂimmnsﬂ
uaaﬂmuﬂa'mmmmmnsmmnmwmms
Wannsudszovuddud - FaiSamandiall
Tundeziug

ajlwanminanes

lwaﬁmmuﬂsmﬁaawuq uﬂmﬂauu
mJaaﬂmmwmqmﬂmwmemamn mumu‘n
10 9uaTud 31 ndseentUELA wmmnuu"lau
- 4
gmsulasulag

2. HATATDIUD

SWURWTZS MY 50 mu

3
o o

1N 28 ﬁﬁﬂﬂ'ﬁ)ﬂﬂ"mm]dﬂ
HagkHn ﬁﬁﬁ'ﬂlllﬁ]iﬂﬂ‘[j‘ﬂﬁzi?‘]iﬂ']u 70 Lill'l]i'lﬂg
=] ::G: s dl. r =1 {
g 25 naamenunudun

s ing i Aty

217

3mnﬁmﬁuwmNaﬁmama‘ﬁ;ﬁmmﬁuﬁ
naeR 28 ud lsifuSud 31 udsmenunudiui

4.fenssuvosou laliond o Tndnwang
Timﬁ"Lmﬂmmﬂumwmumi ANVOIHAAATD
mmmﬁaawuﬁ

1PNA1591904

W MWy, 2541, aiIneuavnalulaindams
Aufunuazeald fuiadedt 2 dwindu
WHTINNAUNATAIART, NTUNW. 396 1.

wseRdy ARaniouaA. 2543, amselLed : WaATHgNY
v, duiniuunidnadansaseans,
AFANHA. 158 U,

atft yuoiResR. 2540, aisInemdsmmfuinesity
AU, MIATIRBAIU AUIABATAIEAT
yrTIneTaees I, wealui. 222 .

ity YaoesAuazisen Saunhuui. 2535 n1syfia
nimsRuReinuamsald. fuiadd 3.
dninfuntTemoua Insg, njamma. 1421,

nealni uwmdlyle. 2541, uammenionmuazied
wiinsiiudvesansewel. Snoiinug
IneaasumITudn 71913 NYaIU
unTimenaedes Inal, Geoalval 113w,

Usg iR fujauen. 2533, mawieudaseeifieama
et szme. misdoRuANaNns 6 (1) : 29-31.

anvan gouzlnsmud ez 80 Seunhuui 2533,
NANMFART M. Ml inuenans

wazmaluladnisemis AmsnuasAaas
unIngdodsealnl, Foea v, 270 w.

aufia lonse. 2544, AMAMHANATHAVBILANABNT
Wann@veamsaweindinsiufn. ne
HWuS Smemaasumitudin a3y

AU AN IS use v, moa vy, 88 .



cuva i, 2528. AT meuazma Ty TaEndmi
| Fednuozwall. mednftveau ausnuns
UMTININAUABATINTRT, ATINW 4. 3641,

Avigdori-Avidov, H. 1986. Strawberry. P. 419-448. In
Monelise, S.P. (ed.). Handbook of Fruit Set and
Development. CRC Press, Inc. Boca Raton,
Florida.

Beatriz R.C., J.R.O. Nascimento, M.I. Genovese and F.M.
Lajolo. 2002. Influence of Cultivar on Quality
Parameters and Chemical Composition of
Strawberry Fruits Grown in Brazil. ). Agric.
Food Chem. 50 : 2581-2586.

Fomney, C.F. and P j. Breen. 1986. Sugar content and uptake
in strawberry fruit. J.Amer.Soc.Hort.Sci. 111 (2) :
241-247.

Greenfield, H., G.1. Hutchison, J. Arcot and R.B.H. Wilis.
1993. Laboratory Instruction Manual for Food
Composition Studies. Department of Food
Science and Technology, University of New

South Wales. 54 p.

Manning, K. 1993. Soft Fruit. p. 347-384. In Seymour,
G.B., 1E. Yalor and G.A. Tucker.(eds.)
Biochemistry of Fruits Ripening.
Chapman&Hall, London.

Montero, M.T.,, M.E. Moll'a, M.R. Esteban and J.F.
Lo’pez-Andr’eu. 1996. Quality attributes of
strawberry during ripening. Scientia Hort. 65 :
239-250

Ranganna, S. 1977. Manual of Analysis of Fruit and
Vegetable Products. Tats McGraw-Hill
Publishing Company Limited, New Delhi. 634 p.

Ruck, J.A. 1956. Chemical Methods for Analysis of Fruit
and Vegetable Product. Research Station
Summeriand, British Columbia. 25 p.

Spayd, S.E. and J.R. Morris, 1981. Physical and chemical
characteristicsof puree from one-over harvested
strawberries. J. Am. Soc. Hortic. Sci. 106 : 101-
105.

218



