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Preparation of Semi-Solid Apple-Based Baby Food

Kyung Hee Sohn, Mi Ran Kim!, Sung Kyoung Yim*,
Hyun Kyung Park and Ok Jin Park®
Department of Food & Nutrition, Yonsei University
'Korea Food Research Institute, *Samsung Everland Culinary Acadenty

To develop commercial semi-solid apple baby food, the physicochemical characteristics of apple puree in relation
to different preparing methods and the effect of the addition methods of ascorbic acid on browning reaction
were investigated. The preparing methods were classified into 3 groups by initial heating treatment: no heating
(A), steaming at 120°C (B), and blanching at 100°C (C). The viscosity of tested apple puree was 2,600~5,856 cp,
and contents of anhydrogalaturonic acid (AGA) and neutral sugar ranged 4.15~11.92 mg% and 6.18~10.65 mg%,
respectively. Among free sugars tested, level of fructose was the highest (5.43~8.87%), followed by glucose
(2.11~4.23%), sucrose (1.64~2.94%), in that order. Since small amounts of ascorbic acid were detected (1.54~1.83
mg%), it seemed to be lost by heating process in preparing of apple puree. For apple puree A, its lightness was
lower and redness was higher than those of apple puree B and C. Its degree of browning of apple puree was
so high that sodium ascorbic acid was added as a antibrowning agent. Puree had low sensory score and nutrient
quality. The adding methods of ascorbic acid were classified into 4 groups by adding time: dipping, blending (2),
heating (3), and blending + heating (4). Considering color and preference evaluation, preparing method B and
adding method 2 showed the highest inhibitory activity on apple puree browning and desirable color for retort
baby food. After retort sterilization, the viscosity of apple baby food was decreased from 3,477 cp to 2,294 cp,
thiamin was destroyed completely, and the contents of riboflavin and ascorbic acid were decreased 41% and
21%, respectively. However, contents of free sugar and free amino acid and sensory parameter were not
influenced by retort sterilization. In overall, the preparing method B-adding method 2 was a good processing

condition for the retort apple baby food.

Key words: apple puree, semi-solid baby food, browning, retort sterilization, sensory quality
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S Ao BlA Hojop dh= EAFHo YT, wekA ok
FF A4 ALY olfA e} ke w9 AlFE FAolT).

olf-Aol ek LnjxlEe] olfAHE ¥ o]fRE:A s
S A% 2 EERAN] Yig I7E BE 2n|REe] vk
F oA tE a7 =t v Ekom Wiy o9
AsZe 4 485 PP,

£ d7e U FFE0 B2 AHE 083 wuy
4 AZRE FHOZ Yt 200085 F4E A
ojahd Abzte]l M= A WAL 29,063 haol™, AR
4,889,960 Eo|t}®, AlZ= Vitamin €9 $Hgko] =1, 4]
ARE TR 3o FY2HES FE wiEAve &
ol 3L, wiHE 48EA 8 FH, EFY o] ol U
EFY &S o3k & Fe 5 o 994, A9y
EHE VKA e Ao gEA JYge. EE, o] 0]
Aol st Atatel] o] U= phenolic acids?} fla-
vonoidst st Aoz 21F Bk ol Heol 7kx3
el ISR e B2RAT)E B3t Sl Ao B
IEA

a8y Al 3-S5 iRl 5 9] 9l polyphenol 3
HEEF polyphenol oxidaseZ ¢13] 713 F ZhHol Uojut
o] vk Abe] ZhAEARe Al B, £,
e Fol wet zolvt e 993 7N E "ojmd
oflzt 21F0] A B4 F& WA o]f49 Az
FEORA 7HXE ASAIZITH®, oj#idk Alzte] 7S WA
P 98 d72 9FT AL ARRSAUCD dejofali)
A7IFHW Fo2 IPEEL AASE ¥ Tol deu
AHHor HEE] AsME olF vEFE HEo] B 4
Aol

B d7e AFE ol83te Ny o)f-4e Al 7eA
S GolRR she Alg Al FHE thdd AlzzAdd
e A= of3etE 9 #AFH EAS AR Al
olf2¢] HA AL LolHEsith
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AfEelel ME Y M=

el AzE Alde 199834 AE 94 TFEAER)S
TUst W BASHAM ALSSIATE AE A s 4%
#3ate] H7H RS AAR F 5mm FAR slice AT
At 200 gol 7H88 blenderMC-122, AR 30%7F 2A
WA Z¥E A), Convotherm(Geprutte Qualilat, Germany)S
ARE-Ete] 120°ColA 5E7F g ated ARz B), 1
7 3 & ol AAIZEPE ©) 10 mesh Ao W& & 7
dsted HFTFAE 180g0] HEE stof AHFEE A=z}
At

i

At2tEe||e| ascorbic acid H7iet W A=A
AedA A T2 FH71E 22 AlFAFY 2IAPEe A
Elgl thE- sodium ascorbic acid® H7}sle] A& A=
gk & AFEkTh 0.05% sodium ascorbic acid(w/w) 8-24¢]
AHRE 108 9t AR 3 FYE Azt EEME
H 1), blending@ w] Absdoll 0.05% sodium ascorbic acid(w/

wE Frishke WHEI7PEE 2), AEE 7FEE W 0.05%
sodium ascorbic acid(w/w)E H7}sl= WHE 7MY 3),
blending, 7}E8E ] Z}z} 0.025% sodium ascorbic acid(w/w)
£ Arlete WHEVPERH 422 AR E AEsTh
AzE AlFFIES Retort Food Autoclave(SR-240, Tomy
Seiko Co., Japan)E ©|-8-3}¢] steaming modeZ 121°Co|A]
1087 A3t

Mzl o|RESAC HE2E MY

At Fd A2 2 sodium ascorbic acid A 7PPHO] )
2 HA3IE AN B2 HFE U A AxEs
AAEAT o|& Aol R EHEA o AZHOE A g s,
HESE A8 FEHEF 100ml, 0] 91.5mm, 27
047 mm)el] 78 90ge FHF UL JF TR €], 2
B3t

AR o] fFHFAE ALY AF(pH 4.5~6.0)0|EE HES
E g9 AZVIBES Clostridium botulinum© 2 33
AE A5 AFEEL 9.9%m=4F 7|FLE Fgon,
121°CollA ddA Fdei7iA tan7ie=d 288 7HE
A ZHEF , ) oo Aol ofste] AR s+,

Fy=D; logN/N=m D,

CL botulinum®] D, (min)}Z 0.1~0.3°|2E F, 32 08%
ARG, At 27|25 E 25°C, come-up timeS 102S
2 g2 FEZE@Piot Rotor YRG-900, STOCK, Ger-
many)S ARS-3te] Asvh 25 W3k} Fibg S4317]
A8t cap FUl AAME AZEY YEZE HAE 72
o] S A3 3L, F -calculator(Ellab, CTF 9008)
g d4ste SA3gth FrT 089 o2 AlZH 14%9]
1=

32 1

olstet A s &Y

A FEAFE FUAEHE o&5H L, pHOE 7
% 7}7} pH meter(Orion 420A, Orion Research Inc.,
USA)®} hand refractometer(ATAGO, Japan)E ARE-3lo] 24
B3t

ZHX: Viscometer(Model RVDVII, Brookfield Eng Labs
Inc, USA)E o]&3ta] 25°ColA 187+ w¥ke & spindle
No. 55 o|&3ld £5 = 50pmeE I3 & 233t

e, F42e R 25 382 m-hydroxydiphenyl B 92
2 ESA4S9, i53% galacturonic acid(Sigma Co.,
USA)E o83t A&3isitt. 49 %2 Phenol-sulphuric
acid o2 ZAIHAL, EFTAL glucose(Sigma Co.,
USAYE o] &3t

A0 EM 2 $2F: JASCOMS] HPES wig sl
A3kt AsREl 9F 10 g2 100 mL mass flaske] ¥
FrE A4 3 s ol 10,000XgE 1087t
AR T 2 AENS 045 um membrane filter2 A
A B4 ANEE AHEAT F8AY e §%2 HPLC
(Waters 2690, USA)E <83t 43193, columne sym-
metry C3.9X150mm), mobile phasex= 5mM hexane
sulfonate : methanol(7 : 3, v/v), flow 0.7 mL/min,
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Table 1. Chemical characteristics of apple puree prepared by
different methods

R Az 45

Table 3. Hunter’s color values of apple puree prepared by
different methods

Preparing Moisture oTans Preparing

method (%) pH Brix method L a b
No heating 83.46+0.03° 4.36+0.01° 15.73£0.06° No heating 40.01+0.98" +0.74+0.14* +7.37+0.46
Steaming 81.78+0.13° 4.32+0.05" 16.83+0.06 Steaming 43.67+0.19° -1.97+0.10° +6.97+0.28
Blanching 88.23+0.09° 4.50+0.03° 10.47+0.06° Blanching 45.54+0.62° -3.37+0.15° +8.16+0.38

Values are meantstandard deviation(n=3)
Means with different superscripts in a column are significantly
different at p<0.05 by Duncan's multiple range test

Table 2. Viscosity, pectin and neutral sugar contents in apple
puree prepared by different methods

Preparing Neutral sugar

method Viscosity (cp)  AGA (mg%) (mg%)
No heating 3053+192° 11.92+0.01° 9.64+£0.47"
Steaming 5856x104° 7.3220.11° 10.65+0.19°
Blanching 2600382 4.15+0.69° 6.18+0.84°

Values are meantstandard deviation(n=3)

Means with different superscripts in a column are significantly
different at p<0.05 by Duncan's multiple range test

AGA: anhydrogalacturonic acid

detector= Waters 996 photodiode array(254 nm)yE AH&-3}5
o}, ¥FEAL riboflavin, ascorbic acid(Sigma Co., USAYE
AREBlATE 2l $HE> HPLC(Waters 600E, USAYE ©]
&ste]  EAEA I, Sugar-pak(6.5 X 300 mm,
Waters, USA), mobile phases= Water(HPLC grade), flow
rate2> 0.6 mL/min, detector= differential
(Waters 410, RI, USAYE AME-3Iith BEEHS
fructose, galactose, sucrose, maltose(Sigma Co.,
3549

Relotalad A Se A3l 7 SRS o
st} SomLE A8 F 60°CIM 3027 AT FED
0.2 um syringe filter® ©J35ted A|E &2 /\}30}‘}11‘4- o}m]
Ab 22171 (Biochrom 20 Amino Acid Analyser)E ©]-8-5}¢]
AN, BF EF2 25molL ol AtE
Co., USA)E AR&-313]tt.

A Az AR A XA (CR-210, Minolta Co.,
Japan)Z 2743l Hunter’s color value?] L(lightness), a(red-
ness), b(vellowness)ZEe. 2 WERNUTE AE 7S [(L-LY +
(a—aY+b-byY]%2 AEHUT, TR L=9723, a=-1.02,
b=2169 & 7 WS o] &&3ith

St A FFYH ety 3 A4
PHoz A IHEdeds dA7Z FEAZ T ALA

B AREA (Quantitative Descriptive Analysisye A A18FA . o,

column<

refractometer
glucose,
USAE A}

e it

gl (Sigma

4, 4, FEEY As=E #rreith
2% o og
ArztRaiel M=

WOl mE olsfety W s 54
AT AZel We S8 9, pHot BEE Table
19 2T AEE e Almwyel we S gue 7z

fl

Values are meantstandard deviation (n=3)
Means with different superscripts in a column are significantly
different at p<0.05 by Duncan’s multiple range test

(mg%4

10 CINo heating
Steaming
B Blanching

8.87

Glucose ructose

Fig. 1. Free sugar contents in apple puree prepared by different
methods

Sucrose

83.46%, 81.78%, 88.23%% 21491 AolE HHTE

o Aol elehy A ATHFA ) FRIFE 86.42%

2 Arfake] fEshakel 80.36%E T w8kt pHE 4.32~4.50

2 Az Wyel w2 Aolg mold gtk FEE Az

2 B(16.83°Brix)ol A 7 B9 W C(10.47°Brix)°l| 4]

P wspetl, o) SEEEs ANt A%e ndnh 4
J

] =(19)

AMT 1
ZHPd CE blanchingshs gl z[:%)\

Aol WAL

7}7] g Bo] Aoz gyl e Aoz AztHr)
NHFEe HE, PARGREA $HT $FE Table
29}h 2t /‘}TH%%H HAre Azud Brl 5,856 cplE ®
Sta, AZH C7F 2600 cp 7PE WSiTh FEAEEE
e AZE ANA P wsker, 24T fRe Az
W B7F 7FY Ekout O*/Pﬂo] Zpol= St Helg F
s7gEEN0 7 o2y FFAT vk FA4 Iﬂ-‘é o] =
Askz FH2 :rL"éE]—‘EEﬂ@O), Ao 2= 3}ata] o] AA

(chemical heterogeneity)? =L7](bulkiness)®] T3] ——T"é% Zk
=0 Abrdlel Axe Al ol fREFA ] Eun 54
F3S mHE Fo A2 FE 9 g e Uy
o) v}, e B A¥ Aol A=rt P =
A ZH B94 FEEFS 7P WA THE ] o
EA o} d@H ZAFAE HolR] AUt

A9 ]—w—o Aol W2 ascorbic acid IS A, B, C
o)A Zk7h 1.83, 1.82, 1.54 mg%ith. AAKdl < 4~6 mg%2]
ascorbic acid7} TFHo Jot@® de okgk AdAe 7H4]
Fgory ‘rTi‘ﬂxﬂ ,,}z%oﬂ/q N-\:Lako] y}J,]Q 740; A3
zreich Al#4:9] ascorbic acid TS A fi Tl 5ol A
FAME 237 mgh2 AR ‘;%ﬂl ATk Az
W R B oagcorbic acid Tl xﬂ&%@ C7t 7 S
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Table 4. Sensory evaluation of apple puree prepared by different methods

Sensory attributes No heating Steaming Blanching F-value
Sweetness 38.00+ 9.80° 21.13x 9.23 7.07+ 8.77° 16.72%*%

Taste Sourness 11.07+ 5.14 17.47+13.42 13.47+12.61 0.5188
a Apple taste 30.13210.93* 2573+ 6.29° 8.67+11.40° 8.01+*
Preference 32.27+13.53* 27.60+ 7.31* 7.13+ 630 11.65%**

Crunchness 16.87+12.04° 38.20+ 5.53° 24.33+17.60° 4.35%

Rhelogy Toughness 12.93+15.15 25.00+ 842 26.31+16.21 17458
Preference 36.67+ 9.84 28.67+ 4.50 27.07+14.23 1.49%8
Browning 40.53+13.83 12.33x 9.57° 3.27+14.69° 22.31%%%

Color Shineness 21.73+13.85 25.53x14.73 18.87+18.43 0.27%8
Preference 13.53+20.09 36.72+ 7.64 26.07+18.15 2,665

Overall preference 25.93+18.96 29.07+ 9.48 10.48+10.39 2.75%8

Values are meantstandard deviation(n=12)

Means with different superscripts in a row are significantly different at p<0.05 by Duncan's multiple range test

*: p<0.05 **: p<0.01 ***:p<0.001 N.S: Not significant

e = o] 4849 ascorbic acid’} blanching #73
A 2YFE EE2HI] Hwl Aoz AzhE

589, glucose, fructose, sucrose®] FHako] AlZHPH B
NA 13.69, 4.23, 8.87, 2.94%= EA UEG AW C
oA 9.67, 2.11, 543, 1.64%=E 7V4 A WE}%{'Q'(FIg 1).
AEFESY 589 92 fructoseZ} 7HE BT o2
glucose, sucroses=°]%1.2.™, galactose®} maltose= =-$- A%
AEHAT. & @9 Aol ozt Az FHET &
o 13.80%°]H, fructose’} 6.90%E 7}4 =3 sucrose
4.10%, glucose 2.60%%) <08 o] e HoZ HI
stglom, v SO Al F5A(27.76°Brix)el] et A Ed
M A 27] 25T 2633%, fructose”}t 13.33%, glu-
cose’} 9.35%, sucrose= 4.76~5.08%Att A|ZHE B A
5 A e @I 27t gl Aoz yehd A
ZAA A EAHF od £4e] A9 gle Aoz HIth
v A2 CoA AFoR flEg T ¥ A
< blanchingdl= #8olA 84 FEge] =BFE &5
H7 g7l Aeg AzbEY ol otk dAdAdo] 3l
= Zo=w Ha

Az A= LgE 4001, agt +0.74, b3t +1.37%, thE
HhHol Hlg] WE Lgte] Wil AME aglo] w1 &jfde
2& Zo] ®eol 1E v Wy BS Ce Lyt agtol
S o]l Aol dojubA] dTh(Table 3). olE T ztol=
gxgje] 28 polyphenol oxidase?] E-&A3} F-Fo 23k
AFfZ WH A= AREFAY AR 2709 7FEAE gle] wl
2 blendingdls HANAM &Ahe} 71Ae FE Lo o)
Zio] dofyt Ao|tt. w4k Alte] #-2-Ast polyphenol
oxidase®/doll T3 Aol o3P Ehe F4L ARy
oA dgkor 8o §4A8AL LHEUE a3ty 3
Ho| JATH®.

Az A FEle] st "z A 2 AAH HEwd &
g s AN A3E Table 40 ehlic). whukak Algh 3
o vk 3 AdA =Sk W CollA 7 WAl e
AT gro]] el A Hel AarE Wi AdAM 7P 9408t

Sck AFE W ANM 7PE RESNZ Y BAME AL

& afe] optAEE ARE 7P 2 RAES Ao W
¥ ColME AR F AfAel EE =] Eu H7HER
o e Wy AdA TP AsAl JYHJE B B
CAME A dofuA] e Aoz B7EAT. A3 A
2l Mame Azdy BAA 7P B4 HrEAT 3
o, A 2 g v AR AZ=TE W ColM Th
@A #H71E AL blanching AN FEA FEHES
H2e o] SRS &4 de] At B 9%
PIHE Aes Azdn

Ascorbic acid 7Dt AR U2 AlnFae] M=
el U MSE ZA

HeH et FGah FHFA S AAE 4 Wl A
9} BE Adsle] ZHAAAS} FUHFAZA sodium ascor-
bic acidZ B715}1t}. Ascorbic acidE quinone E2-8 £
9] polyphenol BHEE SUNA HAF ZWE A=
F7F 7] W] Aaet FAF] A AHAAAR
gda] ARL-Ha3 9ok Ascorbic acide] F7PH I Aol u)
B ApHree Mot M3 sz A3E Table 59
69 AA AT

B A2 AR AFRA] sodium ascorbic acid E71 2

3 UnkdoZ 132 F7/I8IAL aghe ZAstH(Table 5).
£3] blending® W sodium ascorbic acidE #H7Fshs w It
78 u Hriske WyolA oludh M=o Walyt F3ist

4
ot W B2 Al#sEd) A ZA] sodium ascorbic acid®]
Fe Lgele 2 9% vRA o aphe o g4
slgom A iy wE §o4 Aole fle AR U
Bttt Alabrdle] A Fole Ao g 13k 7HAE
3, aghd TUISIeH, bk AAsldith ABE 2.82~5.09
2, A AU ARYRs BY ARV diAldeR A
7o 2 Yepsth Hope®™9| Alat B2@ Ao et 4ba
E ng AANRA $31 F2ES AXIWE A L7
10~20%¢ Sgshz At A Hus Auddel 2
Al Z7FsA R ascorbic acidE 300 mgS F7ISIAS W A
370 gol e Atae o] thEF A At#e] Z
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Table 5. Changes in Hunter’s color values of apple puree with the treatment of ascorbic acid before and after sterilization
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Adding method of

ascorbic acid Sterilization L a b AE
No heating 40.01+£0.97 +0.74+0.14° +7.37+0.45>
before 43,70+0.38° —2.07+0.07" +6.96+0.36% -
Dipping after 40.87+0.24 —0.59+0.12% +6.37+0.05%% 3.26+0.35
T-value 10.60%** —36.32%%:* 29388
before 46.00+1.16° -3.48+0.17" +7.820.70™ -
Blending(B) after 41.85+0.44% —0.91+0.08% +6.93:+0.85% 5.09+0.80
T-value 9.76%* —18.97%* 1.07%8
before 47.57+0.46* —3.17+0.15' +8.26+0.46° -
Heating(H) after 46.36+0.27® —0.73+0.10% +6.7620.49°% 3,17x0.50
T-value 10.80%** —17.79%* 2.84N8
before 45.53+1.04° -2.42+0.119 +8.26+0.15° -
(B)+H) after 43.85+0.43¢ —0.32+0.22% +6.56+0.47°%F 3.2520.29
T-value 3.92N8 —12.35%* 7.31%
Steaming 43.67+0.19° -1.97+0.10" +6.97+0.28 -
before 43.53+0.78° —2.57+0.37 +5.31+0.95" -
Dipping after 41.95+1.12% —0.55+0.12% +5.42+0.19 2.82+0.67
T-value 23788 ~7.16%* —0.15N8
before 42.97+0.86% 2210211 +6.4420.07%F -
Blending(B) after 40.82+1.52¢ +0.17+0.13° +6.06+0.24°%" 3.37+0.49
T-value 2.95N8 —15.68%%* 2.19N8
before 45.70+0.13% -2.97+0.114 +7.32+0.18" -
Heating(H) after 43.57+0.81°¢ —0.04+0.05> 4+5.93+0.23% 3941045
T-value 3.89NS —D.A3NS 5.64%
before 44.00x0.88° —~2.89+0.08% +6.4620.14% -
(B)+(H) after 43.37+0.46° —0.25+0.17% +5.60+0.15¢ 2.88+0.11
T-value 24208 —26.92%* 10.15%*

Values are meantstandard deviation(n=3)

Means with different superscripts in a column are significantly different at p<0.05 by Duncan's multiple range test

*: p<0.05 **: p<0.01 *#**: p<0.001 N.S: Not significant

HHEANT AAFTG T RsHt)
AFE 2Ab Qo)A sodium ascorbic acid® H7 Ml

o a3kl Ao MawE Z71 Zhase
H7pdgell wet 2o)7t e, 53] sodium ascorbic acid
g ARAAA F7iete] HE2S A4S WY 19 A
Tt 7P Hol Z¥EdeH HE’:—L‘ 7V A ot
S TH(Table 6). ¥H'H blending & "l sodium ascorbic acidZ
A7V W 29 ARFEE o] oA dojwtal AE
T w2 HEUG AR AzERel dojAE W
W B iAoz AT wightom wiepbd MEEs
A H7FE}E Sodium ascorbic acidE #H71E Aolx
ol o) Zhdo] o= JPHUAT 23518 HEwE
AaAEnt SUlEe A2 Yeht At A3er 7

He VEeE A £ SlE A ¢ F s

=

e He

Aol Aee FAEAE 2R 3 Al ol HEA 9
AzuE o Z B sodium ascorbic acid F7PEY 27F %
A 2NN 4 WHAS & STk

A2t OlfrESA9 £
AR 2] Xﬂ

W28 AR olF

7+ & o|3etA E}H W= gea g

7-}\]/] /\Liqu

At ol

2,294 cpE FHAEIATH
& #Hel 2 2olAge

SRR

BEA9] Az

oX2|of] [E O|SEY 54 HE

T
HAes

g BQ} sodium ascorbic acid®] 7P
How sl YE=E 4

3477 cpollA AEF

ol¥el Mo Wale A27Hde ¢
Fgsfe] st oz Aztdrt.

To] AEE PANEOZ AN
middle lamella®) FAESZ HEH AlZ
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wAfolo] EAjale

He A3

=S

4z

Ag Amsbl fAsHY HelFITh. Ralet £79) Ao ]
s 4% Aol UE 4% ALY TS A 250
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Table 6. Preference evaluation of apple

B4

puree with the

treatment of ascorbic acid before and after sterilization

Adding n}ethqd Sterilization Browning Preference
of ascorbic acid
before 44.20+4.01* 247+ 167"
No heating after 4680098 153+ 1.06"
T-value 1.99N8 —1.3488
Dipping before  30.87£5.94% 1300+ 9.07¢
after 32.53+5.17*  18.13+11.86efg
T-value 0.50%8 1.05%8
Blending(B) before 7.73+4 545 28.73+12.39ede
after 17.80£8.35% 3793+ 4.18*
T-value 3.13% 17978
Heating(H) before 24.9348.84%  2747+10.2]1%%
after 24.20£12.10% 2433+ 952t
T-value —0.16%8 ~1.51%8
(B)+H) before 14.53+8.08% 33.53+ 6.91%
after 29.40+4.34 2533+ 7.890cdf
T-value 3.53* —1.79%8
Steaming before 28.33+4.51¢  22.40£10.20°%"
after 39.67+2.80° 14.67+14.29%
T-value 4.37%% ~1.11N8
Dipping before  16.33£8.59%  2047+13.86°%
after 18.20+4.80° 34.20+ 8.45%°
T-value 0.528s 2.1988
Blending(B) before 3.20+3.33 34.00+ 7.85%
after 7.47+6.95M 35.20+ 7.59%
T-value 2.74% 0.65%S
Heating(H) before 12.13+4.378 2927+ 7.91%%
after 24.07+£340°F 3293+ 7.71%°
T-value 5.37** 0.73N8
B)y+H) before 16.67+8.16% 3260+ 6.92%
after 29.33+4.154 23.33+ 9,115t
T-value 4.54%* —1.75N8

Values are meantstandard deviation(n=12)

Mean with different superscripts in a column are significantly different

at p<0.05 by Duncan's muitiple range test
*: p<0.05 **: p<0.01 N.S: Not significant

b3 8IS B Aol AgE AaAelw dsd
AEDRERY u}%%

ZF7Fsl A EH

axlo] Y gad AO= welnh,

PAESE
0.026 mg%,

z}q_,] /\Lﬂ-;(«] j&xﬁ H]E],u] sl
riboflavin ~ 0.049 mg%,

ascorbic

E7¢] pectmol 7+

Z2 thiamin
acid 26.70

mg%ol At 2B AT thiamind 3] A FHAYZ,
riboflavine- 0.029 mg%lE 41% 73A3F AL ascorbic acid=
20.69 mg%h=E 21% ZAESAtHFig. 2). Gerberrl2] Abstolf+
Az, g 84 vEk i HA] thiamin 0.03
mg%, riboflavin 0.03 mg%, ascorbic acid 23 mgh=Z 2 <
TollA A" AlFelFESA e 484 HE I &

AT, Thiamin® AZFFNA Goll 218 £40] o

832 A 4 LA 1 F (2002)

[C=3Thiamin B2 Riboflavin —— Ascorbic acid
vit B1 &B2 (mg% vit C {(mg%)
0.10 30
26.70
0.08 f \ -
2069 | g9
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1 15
0.04 |
1 10
0.02 I
0.00 0

Before After

Fig. 2. Changes of water soluble vitamin contents in apple baby
food before and after sterilization

(mg%
8 OBefore B After 6.01 6.30
6_
4
2t 1.54 1.61

Fructose

Sucrose Glucose

Fig. 3. Changes of free sugar contents in apple baby food before
and after sterilization

o, riboflavin® 5345} AFA] Wol| &JsiA], ascorbic acid
= G el o 4’-‘454‘:} uwpebA ol-frZFA e 84
HElR S AeEt f5e FFe] 7 olFoiA <k thiamin
7 riboflavin, ascorbic acid YLAVZHU 03~04mg,

Table 7. Changes of free amino acid contents for apple baby
food before and after sterilization (unit: mg%)

Free amino acids Before sterilization After sterilization
Aspartic acid 4.99 523
Threonine 0.06 0.12
Serine 2.77 3.01
Glutamic acid 0.39 0.34
Glycine 0.05 0.08
Alanine 0.45 0.44
Cysteine 0.26 0.27
Valine 0.47 0.4
Methionine 1.25 1.06
Isoleucine 0.87 1.06
Leucine 1.16 2.15
Tyrosine 0.40 0.40
Phenylalanine 048 0.49
Histidine 0.11 0.09
Lysine 0.32 0.26
Arginine 0.11 0.08

Total - 9.16 10.30
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Table 8. Sensory evaluation of apple baby food before and after sterilization

Sensory attributes Before sterilization After sterilization : T-value

Col Color 31.27+10.92 37.20+12.36 —1.59N8
oer Preference 44.40+10.39 3347+11.97 2.61%

" Off-flavor 9.30+10.56 10.70£10.51 —1.13N8

avor Preference 40.77+ 9.31 44,90+ 8.05 S1.128S
Rheol Viscosity 28.80+ 7.91 19.80+11.24 3.16%*

COI0RY Preference 3623+ 8.81 37.5012.15 —0.42%
Sourness 23.20+13.21 23.03x15.18 0.04%8

Taste Sweetness 35.97x13.27 38.27+ 6.46 —0.56%8

Preference 38.13+11.28 38.33+10.08 —0.07N8

Overall preference 4293+ 8.93 41.46x 891 0.46%S

Values are mean + standard deviation(n=12)
*: p<0.05 **: p<0.01 N.S: Not significant

0.4~0.5 mg, 35~50 mg™ o}dS HAFAL F AL Aotk A}
o] F-HZ29] ascorbic acid®] HrheE AW A gz}
HEo] ascorbic acid BEo|EHE AUF AR 42 &
RS Aot}

At o]l fRZA SFE F2l9E fructose’t 6.01%2F
7P B 22 glucose 2.90%, sucrose 1.54% <=°]131Th
oY AF3 fructoses 6.30%, glucose 3.13%, sucrose
1.61%2 57131593, maltose®} galactoser= A4 A3 BF
u]-$- Agko] FFEo) AATHEFg. 3). YRHELZ sucroses
7VE 7heagell A invertase] ZHg-S o} Moz g
HHA AEE WP fructose®) glucose= S7HAT) @Y
£ APolAME BE FYT Tl S 438 BiE
g ole 2 Aol o tdirt EalsEo feldel &
7HEA7] Ed Ao Azbd)

2] olulizAbe aspartic acid7t F-f-2lobu)i=4te] 54.53%

© ™, serine, methionine, leucine, isoleucines=o]|Att. &7
2 olmiAte) glake A 916 mgwold AFF 10.30
mg%lE F7lshs %ol Holuh AARE [ opnjqhe] g
F2 w e Ao FE AT Aol gle Ao Add
Th(Table 7). 2] opu| =4t 71EA] Hl&44 7zhHe I
sted 1 FEFo] ZAE Fol UnbFo|u Al o] fE 2

o BE MDAl BobH Lo o] wEAH Zws
F ohiAte] Yol T FYL MAA BH Aoz A

7).
AL} olfruEAe] A, A, sl
= Wah g we Ys

2 BEgo A _‘;

1T R

T FojHth Akt
ol EZA e A T Mo g HIweE TAPAINE WAL,
AZr, ot a8y £ MardME FoAel Zolrt ¢l
ATHTable 8). Z&HEE AlabFa] A|ZA] steaming $F F
blending & W ascorbic acid H713Hs Who] HEEE At
A& AXNE #5548 FE & TS Wr] Yo} Al o
frEZH ] AxHoz HEsAr.

e )
olf

WY olfBENS ALAIA A
274 We 2WAES osEH 54,

AR ol
o Gge Az

ascorbic acid 7t 93t ZHHAA ERE HAHHEI, HE
ZE o|frEZAe AR JFeAdE Yolrgitt

AR Y] AEE 2,600~5856 cpglom, HEle] 3
9] RIS EENL 415~11.92 mg%ho)3l S FAGE
6.18~10.65 mg%h ATt 21T fructose(5.43~8.87%), glucose
(2.11~4.23%), sucrose(1.64~2.94%yS 5312 YT}, Ascor-
bic acid TS 1.54~1.83 mg%= 3 AZAANA FAz
o olaf Aol ulyE RoZ: AztH).

At AZ2A EXEE S B3 blending F- 7HEE

WAy HUASR Lgto]l 9 HANE agko] w1 9
dogr Zo] go| FWHUA| T A5E54 A 0|38
Adoe =2 Hrhe wol AudESS 3R o
& "o Aol gFHICh Steaming F- blendingdte] 7Hg s}

B AR A AZENH & FHrtE B8k
Blanching ¥ biendingdle] 7183l WHCE Y54 TF
Az g oukel] tigh Fegrtelx Ui oE HojAA ot
< ©Al e AgoA AL AT

o] B3] Y& ZAHYAAZ sodium ascorbic acidE
AtEFE o] AZA AR A1), blending 38 (2), 718 AH
(3), blending ¥ 7} IF @l ZHzH A71elie o, ARHF
g AzPd A9 B EFA Hrbid 27F AR E 74
HolA a3yt 7ok M MEnT FAIM 7P =2 3ot
E e Ay B-E7PY 28 Al ol RFA o) Alx
Ho g Aests Ad AT ossty B4R #de54S
B w3} ).

HEZE 47 T A5E 3477 oAl 2294 cp2 1A}
L, 84 BlEIA thiamind ¢33 T EH o
riboflaving 41%, ascorbic acide 21% ZAsAth #uh
HEEZE 7o) s} 2] ohvxdte] 3 gy &
SEAE & 92 T4 ool AE steaming3., sodium
ascorbic acidZ blending F-golA F7ishs #Wio] HEZE
Al o)frRFA ] AxHoz A3 AR HriEAt
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