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Manufacturing and Physical and Chemical Characteristics of
Fruit Leathers Using Flesh and Pomace of Japanese Apricots
(Prunus mume Sieb. et Zucc)
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Abstract

Fruit leathers were manufactured from flesh and pomace of Japanese apricots and evaluated for their physical,
chemical, microbiological and sensory properties. The contents of total dietary fiber(TDF) in Japanese apricot
leathers(JAL) and Japanese apricot pomace leathers(JAPL) were 4.06% and 7.82%, respectively. One hundred
grams of leather contained 368 kcal in JAL and 352 kcal in JAPL. Water activitys of fruit leathers were 0.36
in JAL and 0.48 in JAPL. None of the factors had an effect on the microbiological counts of any of the
organisms. The L, a and b values of the fruit leathers were higher in those made of JAF than those made
of JAP. The fruit leathers made of JAF were harder than those made of JAP. Sensory panelists preferred fruit
leathers made of JAP to those made of JAF in all attributes, except for their color.
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Fruit leathert= fruit pureesS- leathery sheet3] €] 2
7AZ3le] scroll® rollingdt JAIF 7188 9] s
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A& GulAd) durian(Durio zibethinus Murriys
2% 3l durian leather®) 7}A] formulations #}A|3}
T 5o BH, vilEeA, #ed 54 AR <
AL B3l

ol M= fruit leather®] BFo] A ghol &
v RS A A5E dy FArEELS HA X3
oleh. sjAl L o]-88) fruit leathers iAIS] X 7}
e Z71A17]7] A% shie] digke] € & US A
o2 7dEy, okgd FAFFEY 8 HFQ frit
leatherol] & op|] ¥HNE =R 4 QY& AR
g

webd, B A7 oA mjAlatgake) 4w
AL 918 AE Ald) g o BE V2ARE &
451z}, A S oA FFS o] &t frit
leather® A 23} A 2% fruit leather®] X34}, o13}&t
A B4, uAELH B4 9 A% S AR
AL o] &8 fruit leather®] 7|¥ 5A4-& AA)starat
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B Al¥el| Ap2-8} vl Al (Prunus mume Sieb. et Zucc)
£ AepdE siddol s e wHAlEEaA A
wjat FF o 22AM ubiF 80Y9Td 64 X
&yl Tzl AHsle] F4E AASET polyethylene
filme.2 EAE F 20C WEL RushEAM Al
2 AMgsigdc) e AEte dupdse 2 vjAlF
Aol AP AL oA FRIAbIM HH F
% - At FEFY AFuRE A|lPEe} polyethylene
filme2 FA3I 200C YEIol| BAsA Al8E
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Fruit leather ®Zol] ARE8F alfule AlgelA 74
slo] 228 F oo} AMgElgow, Au(F) A
b, THFE) A1), AAEFAEFF), T
() A%, 7 @ 7ieb), vlebd C(Pfizer Inc.,
USA), MASMEEE) 5 AFA T3t A
43

oAl TS 2t DAL ZIZEL fruit teather M2

Al -8} oAl aEubE o] 88 fruit leathers Wi
)2 o8 A2 Az F S Fid FH
Z wig) S o] Table 19 FERHI, fruit leather
A 24 & Fig. 1o Hehisdet

7} AR5 homogenizer(NISSEI, Japan)¢} handy

Table 1. Formulations for fruit leather made of flesh and

pomace of Japanese apricots (Unit : %)
Ingredients Flesh Pomace

Japanese apricot flesh 320 -
Japanese apricot pomace - 25.0
High fructose corn syrup 250 200
Sweet potato 6.5 9.3
Sugar 6.0 5.0
Whole milk 30 2.5
Citric acid 0 1.0
Plum flavour 0.6 0.5
Carrageenan 0.6 0.5
Ascorbic acid 0.3 0.2
Water 26.0 36.0
Total 100.0 100.0

Blending

}
{

Forming sheet,
14X 20cm, 1.2mm

i

Drying in drycr,
(55, 12 hour)

!

lCooling at room temp.]
!

Packaging

Fig. 1. Flow-diagram for manufacturing of fruit leather
made of flesh and pomace of Japanese apricots.

mixer(RIVAL, Hongkong)g ©|-83led E3}8t F waxed
paper 910 EFEL spreadingd} 55°C ZAZ7]ol|A
12417 3% GFAZAIAT. Leathery sheet e
fruit leather= T 14X20 cm(160 g =2 43333
o} HZF fruit leather: waxed paper® A| 73t
polyethylene film® 2 EA3}ed AgolA Esieirt,

TEE

oA g3} vjAl2REREe) fruit leather®] FF e
2 A& 10gs 33k FRSE EIR RS 100
mLE X483l oJ2gt F AJ8EH SR sl phenol-
HSsOM o2 ZAsge®. Alad] 1mLst 5%
phenot¢} 1 mL-2- 7¥5led E%F8AL conc-H,SO, 5mL
g lsle] tedalA 3087 WE F 470 nmelf A F
Fw 24s)gch FEFLN 2= maltose(Yakuri pure
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Table 2. Analytical conditions for organic acids by HPLC

Instrument : WATERS HPLC system (Model 600S)

Column : Organic acid column (Altech OA-1000,
6.5 mm I.D. X300 mm L., 10 um)

Detector UV 214 am

Mobile phase :0.0IN H,SO,

Flow rate : 0.8 mL/min

Injection volume : 10 UL
Column temp. 1 60°C

chemicals Co. Ltd., Japan)ys BFERZ sl 25
2 ASAE e & AR 3o 3 gS 73}
Aok wi A Sk s AFEe] {714 g fit
leahter 15g& 60°C =] 242 FAHsY 4§35}
] 045um membrane filtler® oFHE F Y&
HPLC £4§ X 82 #7]4h& Haksiglch HPLC ¥
MZ21E Table 2] b vk} 2ol organic acid
column¥} ©]FA22 001N H,S05 AH&31e]lc}.

Dietary fibers
E-84 A JA-H(IDF), 7H-4d Ale)H-H(SDF), & 4]
oJAF-(TDF)R] A& AOACH] “%l ulzl BAajedc}.

M gl Texture

Fruit leather®] =238 Hunter Color Meter
(Model TC-3600, Japanyg- AH83}ed L, a, bglo2 e}
et BB L=905, a=04, b=30% 715
22 #l9dv). Fuit leather®] textured 23 3}7] $]35}e
Texture  Analyzer(TA-XT2, Stable Micro Systems,
Haslemere, England)®. TPA test® A3l springiness,
gumminess, cohesiveness, adhesiveness, chewiness %
hardness& ZAF8I9 Tl Probe2] A2 6mm, head
speedi= 0.4 mmvs, Al 89 HIHEL 60%0)%3, SAS
package program& ©]-88le] A|&7ke] HoME rtest
HAshed e,

=Y

Fruit leather®] <YL oxygen bomb calorimeter
(Yoshida Seisakusho Co. Ltd., Japan)& o]-§8}ed 23
g}eig}(m‘

AlzlgtAqi

Fruit leather®] +¥-#AX(A,)= Novasina thermo-
constanter(RTD-200, Switzerland)E o] &3} 223}
At

D= ZAL

Fruit leather®] M7, X . Fgo], da72] 244
55 glslr] ¢sle] A8 13} peptoned 99 mLE
homogenizer(RIVAL, Hongkong)®. #43A)7] &, A

2] 7% standard method agar(Difco)® A}&3}od
plate countd 22 HAEIHTE B - Fsgolo] A
potato dextrose agar(Difcoys AH8-3lg 2w, A2
desoxycholate lactose agar(Difco)s o} &3l HALS
A Ajsle e,

ZhsZA

Fruit leather?] F57AMe 7] 093} Chan S99
el whel Payez Axsie. A8, A7 A
A, Agel dgt #AE Fo] 1%l 1082 WAt
2L R slo] o]Ee] MHAUE HrHE
& 4 9lg wizkx]) fsabe] AlBstEel 2=zt
(chewiness, stickiness), Bk(sweetness, spiciness), 372
(color), T3 7|3 (overall quality)el] Haled 2 o)
AFEE F S A7 F s Fo0d)- s o
mek7ye] 7H SR Pr4elSl, SAS  package
programe o-83}o] A|E7ke] HoAL rtestE A
sheap .

- Nt

OHa Dt} ORI RREEIZ 0|23t fruit leather?| B4

A &) of A A EalS o] 8l *ﬂz‘ﬂ fruit
leathers ZH7h 91 3bAls) 218t g408 Jeh)n
943 2= leathery sheet® ®)(140X200, 1.2 mm,
60 2y A444& Boich

Fruit leather2| YuAs

Fruit leather®] 4%, bl z2w) z3)89] §
2 Table 3o Yeligel miAAKE o] 83 fruit
leather:s 8 19.60%, ZwhwA 293%, =x|4}
148%, Z3% 1.13%S FHsldon, wjadsae

Table 3. Proximate composition of fruit leathers made of

flesh and pomace of Japanese apricots (g/100 g)
Flesh Pomace
Moisture 19.60 £0.58" 21.52+0.26
Crude protein 2.9340.07 295£0.10
Crude fat 1.48+0.30 0.63+0.09
Crude ash 1.130.04 1.06 £0.11

"Mean + standard deviation
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Table 4. The contents of organic acids in fruit leathers
made of flesh and pomace of Japanese apricots (g/100 g)

Table 5. The contents of dietary fibers in fruit leathers
made of flesh and pomace of Japanese apricots (g/100 g)

Flesh Pomace Flesh Pomace
Citric acid 4,11 030" 7.67+0.26 Insoluble dietary fiber IDF)  2.52+0.21"  590+0.54
Malic acid 4.88 £0.41 223+0.05 Soluble dietary fiber (SDF) 1.54 £0.01 1.92+0.02
Oxalic acid 0.07 £0.00 0.04+£0.00 Total dietary fiber (TDF) 4.06+0.22 7.82+0.56
Tartaric acid N.D.? N.D. "Mean =+ standard deviation
Succinic acid N.D. N.D.
Total 9.06£0.71 9.94+0.31

"Mean = standard deviation
*Not detected

o] 83k fruit leather: 4% 21.52%, Zxt8A 295%,
224 0.63%, 232 1.06%3 M=} collinst
washam-Hutsell -2 170} feather?] 48 59, by
2l 5.8, #|¥} 49, ash 2.7 A-fde] 22%8T B &)
ek, ¥ Algae] o zlelrt et ol AR |
gl o A8 zbol2 AzECH AR AR-afl
mhel zohAl ghef) 20y gkl Ael7k glgl

Fruit leather2| &&t

Table 1ol viehd wigwlel) Fsled mjAlah$-3} wijAl
ko g A 23 fruit leathere] F ¥pe zhzt
68.0%2} 69.0%2 fAHst ZHe Belch wiAlzge] &
%2 044%, FFL 035%G2H, B AgeiME
23 Aderel 3yl 9l bl o3l wr3Ee] Hajlel A
71q1gt ez Azbgict

Fruit leather2| {7 |4t

Fruit leather®} §714} FAJL Table 49 eld u}
2} zFo] citric acid, malic acid, oxalic acid® A=
o} alglom, whAFAE-E o] 83t fruit leather®] 714k
FaFe 77k 4.11%, 4.88%, 0.07%1QT, HA 9
& o838 fruit leathery® 27 7.67%, 2.23%
0.04%2. F-A =

Fruit leather2| dietary fibers

Al agat afAl Ao 2 AlEF fruit leather®] 2]
ol FEFS Table 58 7o} wjAlABoz A ZF
fruit leathers= B84 AJo|A& 2.52%, 84 Alo]A
 1.54%, F AojAdR 4.06%2 ZAET, WA AE
uhS- o] 83 fruit leather® ZH7zt 590%, 1.92%,
7.82%2. HA =} oA F5ubg o8-8 fruit leather
7} 2ol Adf ko] HA ZAME A2 friit leather W
2 3 03%9) A7l sledeke nPvkYst oA
AEut ZpA e Aol df kel ok Aoz Hedx
™, Collins & v} leather®] neutral detergant

Table 6. Color and texture properties of fruit leathers
made of flesh and pomace of Japanese apricots

Flesh Pomace

L 40.5 +0.80” 29.17+0.55

Color" a 2.16+0.14 190+0.20
b 17754043 10361036

Springiness 075+£0.11  0.71£0.09
Gumminess(kg) 271050 099+0.23

Texture"" Cohesiveness 0372002 0.27+0.03
Adhesiveness(kg mm) -0.33+0.07 -0.17£0.03
Hardness(kgf) 737116 3.68+0.57
Chewiness(kg) 20742056 0.70%+0.18

"Means for color and textural attribute are significantly
different at the 1% level (P<0.01)
*Mean = standard deviation

fiber &aFo] 4.1%2T B3 &¢ic}

Fruit leather2| 2|14 &M

WAl g} oAl AEulo 2 A%l fruit leathers] A
ol " 2H = Table 60l Viepd wiel ol wj A&
2 o838 fruit leather®] 7% Hunter value®] L, a,
b Zbzb 405, 2.16, 17.758 vielston, w2t
22 AZE8 fruit leather®] L, a. b 29.17, 1.90,
10.362.2 ZAFES, Collins 598 70} leathers]
L, a, bat& 27 38, 10, 2028 X7} 74 3t
Aoz Vet ow], Texture analyzerE ©]-83}od fruit
leather®]  springiness,
adhesiveness, chewiness, hardness® %3 #a} 7z} &}
Fujr} wjAl 382 o] 83} fruit leather?] &4 EA
ol ¥ FoE FANFglowW, F A|E7re] FoH
zto]l & Rk (P<0.01).

gumminess,  cohesiveness,

2w

Fruit leather2| &t

sf AL o] 3te] A 2E fruit leather: 100 g
368 keal®] d3E vepd o, mjAlEetos A28
fruit leather: 100 g% 352kcal®] dgoz KA =]
o} ol 68% olAte] ¥ =gy oid Aoz,
Table 12} wiguel F3led A2E fruit leather:s F2
dekdel E 7oz AziEelnld.
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Table 7. Sensory evaluation of fruit leathers made of flesh
and pomace of Japanese apricots

Flesh Pomace
Texture  Chewiness” 3.677 2.84%
Stickiness 3.25% 3.34Y
Flavour  Sweetness 467" 3.00"
Spiciness 5.00% 3.42"
Color 3.33% 400"
Overall quality 467" 34210

Y1 =like very much, 7 = dislike very much
*'"The same characters hasn't significant difference
(P<0.01) in each attributes.

Fruit leather?} R8T 0|MEX =4

Fruit leather?] $~E¥A T (Awy= ofA 283} oAl 3}
FHez Azd el UM F2 036, 04824
F2E B3, o] & Colling Fo] Bg 11
Tu} leather®] Awsd HAFEL ZHS vtebdoh fruit
leather®} A7, A% - 35%0] gl tiA#e 2 F P&
B2 goirh Aoz ¥Eo] Mol A 4 9l
£ 3H4ge SRINEE 0910w w9} Fgole]
Hagre] SR 7t 088, 0.800]0H, oie}
A, Fruit leather®] TEIT(Awy} o] 5X "4 nf
¥ 27] dfel nERH R A Elelel AztE e
=3

rlo o

Fruit leather2| 2EsZ4A}

Fruit leather®] 57341 A3= Table 79 ehd v}
s} e}, Texture 3HE- & chewiness®} stickiness:= A)
879 frelFel zbelrt 919129 (P<0.01), colore] 7
5 o AIEE o] 83} fruit leather 2] A E w7} 29t
2} flavour P A M) gk wiAutE o] 8% fruit
leather7} AZ =7} whvh. wehr, vjanbs o] 43 A
+ HANLE AMgchE 53 fruit leathe} B A
22 Q7Eelzlch wepr, o] o]4-dhd #Hr)=lu
Ux ARFEe B4A4E ¥, B wiAlzEdA
o H7E g B2HE £ QS Aoz AR
2 d7EH, ool vlsid ok a2 o] fxr} AE)
el wiale) HElN AdA RS 91017 98
she] wigkAlA|el AT & TR fruit leather
of W&t oln|zx] YHE =uF 4 glE HoE 7Y
et

2 %

a8 o ZRARE]] wiAl Al Ao R
gl BAF 7HEEY el frit leatherE AZ3F £

2 A4 o|3H BAS AR A g 3
det. wiAde] o] 8A-& 22717 ke w83}
ofAl3Fate FHR 2 A2 fruit leather: ZH7} ¢
> A Alg g el A4S e
leathery sheet3jeff®] A4S Holch miAa-8-2 o4
& fruit leather= 3 Aol 4.06%2 FA=T, o)
AFFE o] 83led A7 fruit leather®] 3 2]o]4
= 7.82%3 ZAET S ojAlEEere
o8-8 fruit leather®] =& 7Hz} 386 kealdl 352
kealZ ¥MET. o]Ee] SR =(Awr 22t 036,
0482 njYEHOZ S Byon, MEd gl
M= ufAl 8- o]43) fruit leather®] L, a, b ZE
o] vl ¥ color ZAE 5 it W7 AL 2ol
AME o] 22 A3EE ¥} Texture analyzerE o
£38le] fruit leather®] textureE =38 ZAx} =z P&
vhe} ol #H8-8 o] 83t fruit leathers] B2lY SAE
o] ¥ o2 IabEGeH, ¥ AR 20X
Z}o] & HgvHP<0.01). Fruit leather®] T57A}A s}
texture ¥ & chewiness®} stickiness®= A 8.7+
2]-ql Zpe]7t 9o (P<0.01). color®] A-$- wjAl=}
-2 o] 43 fiuit leather 2] A3 %7} =9k} flavour
F HAAHY 2k oAl A3FuS o] 88 fruit leather®]
A3 x7E 2ok A4S o] 43to] vdFute o)
B fruit leather®] M7Z24-g A7t EFE A4
F2 7FeAdel g Aoz Ayzhscd
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