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Abstract

Soft persimmon spreads with four different functional saccharides were prepared for reducing the amount of excess
sugar, and their quality characteristics were analyzed. CON1 had 40% sucrose added in weight, while CON2, XLT,
IMO, FTO and MTD had 20% of sucrose, xylitol, isomalto-oligosaccharide, fructo-oligosaccharide, and maltodextrin
added in weight, respectively. The proximate composition, soluble solid content, pH, total acidity, color, viscosity,
tannin content, lycopene content, and glucose dialysis retardation index of the spreads with different saccharides
were analyzed and compared. The proximate composition of the spreads was summarized as follows: 49-58% moisture,
0.29-0.58% crude protein, 0.02-0.10% crude fat, 0.32-0.37% crude ash, 40-50% carbohydrates, and 0.26-0.49% crude
fiber. The total soluble solid of the spread containing IMO was 41.00 °Brix, which was significantly lower than
that of the control spread (CON1) of 59.33 °Brix. The viscosity of the spread containing MTD was the highest,
that is, 43,733 cp, while the spread with IMO had the lowest value of 17,600 cP. The content of lycopene in the
spread with IMO was the highest as 58.99 mg/kg. The spread containing MTD indicated the most efficient glucose
dialysis retardation index. There were no significant differences in the pH, total acidity, tannin content, color value,
and sensory evaluation between the samples(p>0.05). Therefore, in terms of reducing sugar content in the spread,

IMO exhibited the optimum result.
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W (Diospyros kaki Thunb.y= St=, 5=, Y& 5 &
tobilo} Aefo] Z Aol 7 HAS 18%] B Ga
2 9t 9, B0l ¥ 2t ofjet vkl A, C, 7}
|4 Bl AR SEste] TERE AAL ok, A
g, =5 AA, 717, 7184, 18 5ol oEERgol it

YA Q= AL 2 sholth(Lee 5, 1994). EIF 7
o= H&A 3KFEQl catechin, epicatechin, epicatechin
gallate, epigallocatechin, epigallocatechin gallate 5-2] 7]%5
d 40| B gl Qo] ke Is(Lee 5, 2015), &
i, FEFHE E S5 AATH 22 Aol Hay
UK Seo 5, 2000). > 1998AFE (Ol AH
S)lA 2A2 0= AjE7] ARtsEA FHolME ErtE
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ThZO0 & Q2= lycopene §HOE ZFHET Gtk ZA|
9] HML lycopeneo| THIEZAQ! MAR /¥ F52 534
mg/kg TS 7FR| AL Qlo](de Ancos 5, 2000) EFFE(30.2
mg/kg)Ert AR wWol F{SIAl ItHHwangy} Bowen,
2004). A< lycopeneo] thall A+=]o] ATt Lycopene
FAstast, geravet FATaIrt Aokl g#A 3l
(Heber2} Lu, 2002; Stahl 5, 2001). ES} lycopene2 AHAL
& oA 83} 50| 3= ALoE HuE o] JJtKGiovannucci
5 2002). SAlOE EWFETRE lycopene?] o] EAok=
Aog AR QAL ol thigt A= mlH[gE Holoh
AT 7hg AELR AXH S(spread)7t Tt AL =
= Ho|ZE ARES| Wolu} FeiA 5ol HiEE 2412 U9
o, oj¥ ‘HXrph= uE 7l Fojdo] AXFE
(spread)oll A Feigict. 2 galigh 2419 o] & 752
=9F7] Yol ARGEIH, S41& ZojH= Zo] ofd 24l
e =the E4S 7HAAL Stk g, AZge Az A
go] @ol gkfElo] 7|ok= HEo] AUthMcKee 5, 2002).
olof thgl s HRto = Medo] vlusto] Fefo] 2 AG
T Ee= FA" A oot AlREL Qi A" oA 24&
E JEISRLEYE, TEE 5) = 9 28 A
AW eptEll Zejago] glow, IS FA| o
AT Maguire 5, 2000) ¥ EF A5A|(Felber 5, 1987)
59 7158% FoE & e, AL ES LIEA o
FARQ] AvEE TS TAAA Aol vl GEF-Eo] T
LA QAo EEle ol Fie FRfAE AP 78
SITHAN 5, 2010). E3F AL E2 HA 24 AvEE &
FAE ASAI7IA] o, Agat fARE G%g AUl 9]
o] Q& B9l Fi TAE 93t 93 T HAYER
9] o] 82 EE AE, ME, JE 59 M dsg 1
71's/go] A} Fj=|1 9k Ht opde}, FLof= tholo]
E AF 9 o335 Al SolAE ol &7t Sfi=a 9l
THChoi 5, 2013; Malinda 5, 2000). 22|72 Thgar}
2-87) Ak AggE FEolH, At Jaof ofsf Eofjx=]A] ¢k
L3S AL Yun 5, 1992). L0 11 R0 u}
gt e 28|79, olAaUE 22|y, ZLELYIY, &}
A2, 7|EST T 5o Atk 1 FollAE, olad
E 2 HES U8 i TE fuja e, vita
4 o HE 2Acks A9 AFgRoRE LA 9l
o} ZRg= A9 12 HkolH, S35t An|EA, AE4
A129] w5pA] g3t B4 9 o] Aok HgEA
79 58 At 34, SAE AHol= a3t 5 o= 714 7]
5732 7H1AL thKwon} Yuk, 1994). THE 212
-9, &, vhg, vy 5 AAAEAE A% TaE o]
UL, A= AR 20-40% HolH A Aska o]
olsf| Eofi=|A] Far ZEE7F ALY YoM (Yun, 1996), S|

oA, B F-EAIRt 54, o] FeS%loE M7l By}
7h Halgjo] QA= E X}, w mejuA AE 5ol H7isto]
ARESEAL Qo HEPHAERS ol Ao Hlg) &
= ol U 3] AER BEY T Haido] A
o} E3F o BtE|2oto] ofsf EofiEo] L2 u|2Atw) thay
AAkS BAdsto] A ARV AAIE B3l @4 SHAEE
TS HaAA WFEE ARt HaEal §ltKSeol
S, 2003).

A2 78R do] WA AE 7R AAMEN THAI7E =
AR AR, bt AxE 5 184 AH|FH 0] X
doll= TP S 13 TRt 7R e R e
I QItHLim 5, 2012). E3F 7 22 AL dF-SHhAL
ZZ|(Kim, 1999; Nam¥} Kim, 2011; Seo2} Choi, 2007), &
n B, FEAH0], AFAHAL 7|4 (Park, 2014) 59 IS
ety o g FyEo] A77|5AECE Y FolH, ekl
(Lee 5, 2006), 58, 5Z25Al(Am 5, 2007), A%, FA
(Kim 5, 1999), H, 2% 59 7FAECEE 7o 9
tHKim 5, 2011).

webs] &2 AtolAe oA 71673
TRt S o] JRtoE JA| ATt ARE TS
2 Al Aot Aeko] o2 E0|1A 7154 B 71t
AZZE & ofg] 7] FEE B4 AAlste] 3A] A
EE Alxsto] Qlof 7K A3t 7154 T2 AAskazAt 5

k.

o
N
N
A,
ool
>,
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Q.

yuyz

3 Q170 A8 SAIS A 7 ABAOI Satet B
2g AR F AR WEL 200N PE BB
o M A] 420l 347 B SfEafo] AxES] YR
ARESHEEE % 99.8% ©o14F9] Wi (white sugar, Beksul,
Cheiljedang, Incheon, Korea), O|AUE 22|11 (isomalto-
oligosaccharide 40% ©]4}, Chungjungone, Seoul, Korea), I
ZE 281 (fructo-oligosaccharide 50% ©}4;, Beksul,
Cheiljedang, Ansansi, KoreayS AI5ol|A #Y5to] ARESHA
o, AA=]E(xylitol 100%, Zhejiang Huakang Pharmac,
China), WEEUAE(maltodextrin, DE 14-20, Daesang,
Gunsan, Korea), ZAAEZH(locust bean gum, LBG

Sicilia, Italy)& F4dto] ARSI

Ofoh

Al 2 BAl AZEE HZ

ToH He A2 ASHAICEH 7aTAA) et g 24
5o] 25T Aol 447t A3t & 2U7F 2o 1A
A SAIE AlFs1L, 20ToA PEEast ARSI AR
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£ 25 Al 5 347 B2 sEsiol Mt A AAR
% vhfsto] AR ARSIt

FAATIE AZS 9% BE vsheS dulage
o AAEIsit WA ke B4 dolRE WA 3,
3087 73 ) BARERAS Wrhsto] 102 o 7
k. 12 the Al ol WL 5 A% Aasielct. o

ol Table 1] Lehglch
UryE 2y
BN 9 FA ARHO] SR, 2A, 20T, 29)

-2 20209 AFOJoRERFAA oA TAIRE AE5H 0] ARt
AlEH 7|0 E BASIgl o, SRR 105TC 47t
ZAZFo] &5} drying oven(VS-1202D3, Vision Scientific
Co., Daejeon, Korea)S ©]-85Itt. Z2HHRAL Kjeldahl
H, ZASFES Soxhelts F5W, 245+= Henneberg-
Stohmann 7H&FH(Rittich 5, 1985)0] Jslo] B4, &
S8 550T 9] Blgt2olA] 2 sJshHo g FASHIH:. 7t
B A 33] dkEsie] Ao gyglos Uehyglth

3]A45}0] 3,000 rppm O 2 10 7F 9AEE] B onlsla Al
ot Hsto] 28 FeA|(Master-a, Atago Co., Tokyo, Japan)
2 33 ¥ S% &, HatghE olo] °Brix2 HA[SIGL
o}, pH= pH meter 33] ¥1E =43} 5, Magros U
o, A= 5 g9 AR 54 45 mLE 4]0 pH 8.27F
= H74] 0.1 N NaOHZ Zg319ict. ofge] Alog Aws
ARESIITh

AFE(%) =
0.009 x NaOH AH[=HmL) x NaOH factor
A&25FA(2)

x 100 x B]AJufj4

A
Al

ofr H1
3
> 0X

ATH O] M 230 wATKHL=100, a=0, b=0)..
A= Ax}A|(CM-5, Minolta Co., Osaka, Japan)E AR
sto] E4ottt. Al=9] Tk (lightness), ZAHI(redness),
A yellowness) S 33] 271l BGLOR UehiRLT

f
ﬁm

U= 53

BA| Aneo] RS ERIs] fsl A=E S786t
9o, o] HLA(DV-IIViscometer, AMETEK Brookfield,
Middleborough, MA, USA)E ©o]&5lo] Al& 50 g& A&
spindle No.791 spindle®] S]A<LE 50 rppmof|A] 187t 25
AR & g2 33] SA45to] Hdlo® YeERit:

ey B g 23

B2 ZT9lEo] YE2 7 3RS Folin-DenistH(Tambe
9} Bhambar, 2014)°] 2l 4513t} A= 1 gof] 575
45 mLE Y2 & 1487 2 wRtste] 5,000 pm o= 4C°1W
1087 QURT T ol FEAS AR A8
At AlEN 100 plol] 2% sodium carbonate 2 mL2} 50%
Folin-Ciocalteu’s phenol reagent 100 WLE 7}0]- T 3087

HRSAY] & 285 8 mLE Y1 720 nmojA] EFEE =
J3tAH, gallic acid®] HiFAlo] oJste] oFZ 4} SHA
o 31 Rl Ssto] SlAul(108)E 51t gk T Wt

e HEH A

Lycopene &% =3

Lycopene $FFe LVHEM“*(The Low Volume Hexane
Extraction Method)o]] 2J3f] =79 1’4—(Alda 5, 2009).
AR} FAg o 25 AIEH 100 pLof
hexane : ethanol : acetone(2:1:1 v/v) SN do] wHl &
PAONA 108 ol HEGAIZE: ¥ESo] Bt & S/ 1
mLE 2 42 T YA 102 ol BAAZILL, 5
Fsto 503 nmoll A FB=E S5

Tannin

Table 1. Formulas of persimmon spread processed with various saccharides

Samples Soft persimmon (%) Saccharide (%) Locust bean gum (%)
CON1 59.7 Sugar 40 0.3

CON2 79.7 Sugar 20 0.3

XLT 79.7 Xylitol 20 0.3

IMO 79.7 Isomalto-oligosaccharide 20 0.3

FTO 79.7 Fructo-oligosaccharide 20 0.3

MTD 79.7 Maltodextrin 20 0.3
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ABSs()3 am X 573 x 8 x 0.55

Table 2. Various quality characteristics of soft persimmon

Lycopene(mg/kg) = 010 % 172

= ABSs503 nm X 137.4

573(g/mole): lycopene EAIF

8(mL): &9 -GHF

055 ZEH89 459 uig

0.10 g A EZF

172(mM™): n-hexaneol| $&5= lycopene A%

Sfsjol theat ZHe TR WISl HE NS 1% 5
T(wiv)E S5F50] gAg 8-S FARRE & 95ToA 5
B2 RS 1584 stk o] §lo] EEgol s=
7} 100 mM/L7} B 5] =21 & ZeihZ 571 -8
25 mLZ EAuk(Sigma D7884 : M.W. Cut-off<1200) S1o]
Y11 F574= 200 mL7}F ©HY1 HA @ 37C 2] 230
Yy wHkgdch 15, 30, 60, 90, 120, 18050}t B4 | mL
A st 2 RS 5Kt Blanke A= §lO]
100 mM/L 2= 894 25 mLykE F4uto] Wi 745
200 mL7} @71 H|A| G S AT FARS £
sto] 2hr SRS FoFth(Park 5, 2007). 2 S
s =4 ol oJsf S5kl e, 33 BHE Z7g5tod]
FHo®E YERi

SHAZ

AY Zik= 33 BHE 8% B4R UEWSlaL, R
Program(www.r-project.org)s ©|-&sfo] HAF EAu ARG
A4S AASIRl oW, Ale2ke] Folid HEZ p<0.05
o|A] Duncan’s multiple range test=2 S}t
2 2 a3
g ZAlQ| o3t EM

2 ARlo] AMSH YR A9 FAEES BAR A
Table 20 WEFH QAT BAI9] & g2 82.09%, ZohH
2L 0.44%, ZAYL 0.02%, Z3E-L 0.33%, E5olE
17.10%, 288+= 0.35%= YERITH 201449 52284 5
AlE SHHHAIAF A e AlF/E 3] oot FA]
O] -8 84.4%, ZHMAL 0.2%, ZAHL 0.2%, FI]E-
0.4%z Eh}, £ A7 A9} ozke] Foli glot, o]
SA19] F5 AI710) SJ3E Alo|Ql AL E How, X
W= AQJe UmA| £4%E 21ke] W= fARF 2o

Quality characteristics Value
Moisture (%) 82.09+1.41"
Crude protein (%) 0.44+0.01
Crude fat (%) 0.02+0.01
Crude ash (%) 0.33£0.06
Carbohydrate (%) 17.10+1.44
Crude fiber (%) 0.35+0.02
Soluble solid (°Brix) 18.43+0.32
Reducing sugar (mg/g) 43.90+0.10
pH 5.81+0.01
Acidity (%) 0.18+0.02
Soluble tannin content (ug/mg) 0.31£0.02

L 44.42+1.13
Color” a 30.80+0.49
b 57.61+0.32

YValues are meantSD (n=3).
L, lightness; a, redness; b, yellowness.

o= 7 A B7012)9] 7 B T} A
UelEth pH 9 Ate= 7217} 5.81, 0.18%= YR, A
Az 95t A4 2AOCE pHE 2.5-3.2(Chae, 2001),
SAl= Mol duE A9telA| st wiiZe] AsAQl 24
AEFHS A7’ A AnYEE ARt ol 29t Hf
HlEZ APl ERISISIH. BA|9] M &4 A3, Lk
44.42, aZFS 30.80, bR 57.612 UERTH

gz 2M9 7154 &4

Amg |t Axo] AMEE U= FAIY 7R84 tannin
Lo F A adt 24 ZYR= Table 2, Fig. 19] UER]
Ak BAE B Hog oAy, o] g2 7k &
A&l W2k Ik FAI-o] A71EaL Qv Matsuo
2} Tto, 1978). Y& FA]9] 7184 tannin FHE 0.31 pg/mg
o2 Algo] Bk Hle f HautE W2 4 Qle A=
UERRT Seo 5(1999)9] A7ollM Hae] 74 ©d
T H570o] 1440 pg/mg, H57k 6.40 pg/mg, TA
040 pg/mgO & Ag<teof] w2t g29o] o2 0w Yol
© A% HEHAL, 3A1E 1 = 718 B dRel &

AT AL AT 5 U o] £ A7 FA2 7Hg
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Glucose in dialysate (mM)
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Fig. 1. Glucose movement across dialysis bag in the presence of
soft persimmon.

Mean+SD (n=3) with different letters are significantly different at 5%
level.

o 3 At fARHA YERTh webA SAIE o
9l A" AT o)A H2ute] g3k EAl= ¢l Ao
2 Bt 2hd &4 A &3 BAL in vinorol 2ot
of &0 thgt Ao 7k IHE ol-&sto] FAgt
= B9 FAEE X9 S ST Aot Adiotomre
, 1990). 1%2 A3 ZAlo] 2= 100 mM/LE =<1
FA4 o] ARE Yal BAuRS Bof FAEs X
3AIZE B9t QA HH o' 2Asidon, O ARE
Red FIFHmM)2 Fig. 10] YER It Blank= A& Gl
°] 100 mM RZEF -GN EAHMZ 273t GO T FAl=
Blank®] ZL} FAMHo] H]5j| 20-53%% EEF9| Fig
AAANZE & & U=, ols FAIY AoldR7t 1+
ol e 7HFo] F= A3KSchneeman, 1987)°] 7121
Sk 20 = AZHE: Yubdo g Bedat HAgo] #2 ¢
|4 AoldfolA 2 &5 AR =2 AR &
A3 YO B = (Hhu, 1999) ZAI9] Alo]df7F =T &

-

o Jov ofrl
ol

]

% A9 At Y AoE Held:

71589 7t 8A| AT Eo| bt EY

7157 B A7Ioto] AR FA| ATHEY 1 T
3k, A, 23, 245 TR Table 30 HERAGIT:
SE3FF0] A2, CONIE 33.2%E 7P Wofon, i 3
71l 20%2 A2 A FA] AZHZ(CON2, XLT,
IMO, FTO, MTD)= 50.0-58.2%& CONI19] H|5}o] B3}
ol Faohs AFS YEMUH. 3 CON29 BSto] 7]
T4 T ARG BA] AT o] fE9kgo] = UER=T,
o= 7154 gol FEESAIT Holut: §4 diEeltt
(Ha%} Lee, 1999). IMO7} FTOR T 531 0] ¢ &2 A
O = o|AE SEiyo] IHE SE| VPR $EESE
o] § 9%t AS & & Utk 2ehE T2 CONI1OJ
0.33%, CON2, XLT, IMO, FTO, MTD7} 0.49-0.58%% &
9] 27} Hlgo] W o 2] ghgo] AridoE =
24, o= 5 7} HlEo] W2 4l FA|9] HlEo] =7
HZR AL E AlmErh. 2AM; I 0.02-0.10%, 23
2RO 0.22-0.47%2 9-9F 2Jol= 79| giQith. EkralE
AFZ CONIo| 66.23%= 7V =SAL, WAl 52
40.84-49.70%% AjFog it ekpslsE gkl R
ool vH|E o g Uesith. 24F 2 194 Aol
7F /Il

7154 It EA| AT EQ| 0|55 EM

71678 B9 FFE 2Ysto] AxT A ALY o]
sishd 4 B4 13 E, 3T, pH, F4E, )
A A= Table 49} 2ot 3 71t & S50l o 7t
|4 IFE SRS 399791 2o]7} Uitk CONIL 59.33
°Brix& 7P =9ttt Kwon(2015)2 21| 59} 4

Table 3. Proximate composition in soft persimmon spread prepared with various saccharides (%)
Samples” CON1 CON2 XLT IMO FTO MTD
Moisture 33.18+1.74%) 50.07+1.00° 51.77+1.10° 58.16:+4.44% 52.8042.87° 49.40+2.86"

Crude protein 0.33+0.01° 0.55£0.01* 0.47+0.10° 0.58+0.03° 0.58+0.06" 0.29+0.03"
Crude fat 0.03+0.00° 0.04+0.01° 0.03:£0.00° 0.10+0.08" 0.02+0.01° 0.05+0.01
Crude ash 0.22+0.01° 0.35+0.02° 0.49+0.03* 0.32+0.04° 0.37+0.02° 0.560.05"

Carbohydrate 66.23+1.72° 48.99+1.02° 47.24+1.10° 40.84+4.48° 46.22+2.79 49.70+2.88°
Crude fiber 0.2320.06° 0.26+0.15° 0.44+0.06™ 0.330.08" 0.29+0.04" 0.49+0.04*

YCONI, soft persimmon spread with 40% sugar; CON2, soft persimmon spread with 20% sugar; XLT, soft persimmon spread with xylitol; IMO,
soft persimmon spread with isomalto-oligosaccharide; FTO, soft persimmon spread with fructo-oligosaccharide; MTD, soft persimmon spread with

maltodextrin.
'Values are mean+SD.

¥Mean in a row by different superscripts are significantly different at the p<0.05.
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Table 4. Soluble solid, reducing sugar content, pH, total acidity of soft persimmon spread prepared with various saccharides

Samples” SOI?‘%?]‘ ;)olid Redu((r:rilré%g)sugar pH Total( (yz:)():idity 12 a b
CONI 5933420879 199.9+87.3%  4.82+0.22° 0.12+0.03° 28.62+0.25° 3.27+0.22° 7.37+0.22°
CON2 46.67+0.58" 173.5+16.0° 4.43+0.11° 0.14+0.01° 32.57+0.22° 5.8240.37 11.53+0.23°

XLT 45.67+1.33° 190.5+16.5¢  4.5120.01° 0.14+0.03* 32.73+0.23° 5.63+0.23 12.06+0.95°
IMO 41.00+2.65° 301.1£24.8®  4.06+0.03° 0.12+0.01° 32.99+0.36° 5.98+0.28% 12.07+0.48"
FTO 42.67+1.53° 255.9+11.6% 3.84+0.03¢ 0.14+0.02° 32.80+0.74° 6.540.35™ 12.49+0.49°
MTD 50.70+2.75° 338.4+17.1° 4.62+0.12° 0.14+0.02° 34.3242.69° 7.4142.12° 13.8143.66"

DCON1, soft persimmon spread with 40% sugar; CON2, soft persimmon spread with 20% sugar; XLT, soft persimmon spread with xylitol; IMO,
soft persimmon spread with isomalto-oligosaccharide; FTO, soft persimmon spread with fructo-oligosaccharide; MTD, soft persimmon spread with

maltodextrin.
L, lightness; a, redness; b, yellowness.
Values are meantSD.

“dMean in a column by different superscripts are significantly different at the p<0.05.

7S et EFHY A9 AtolA A 71k Aol
SPITS 7R ol H|ste] fojFog 7M8A PR
oo EoRIctal Hust=t], & A+ 23} A5k
t}. 75/ = A"l Hlste] 30-50%2] W Ar|EE 7
ABZ olfgt Aaprt veldt Ao s wotEch Sl o
L2 CON27} 173.5 mg/gl & 7P B &4 glom, o4
TE S, IHE iy, TEYAERS 717} 301.1
mg/g, 255.9 mg/g, 338.4 mg/gO 2 H|1Z =L 3} sk
o] eI ol 2HP Alx Al Rt Z7IRE tE2Lo]
Hjsl| ZSE Sejarg A2jte] gl defol =4 YEhst
U= & 520049 A+ At} fARIIT pH 54 24,
AEZE E 794 Aol= gloitt ole =& Z2jds &
7¥et S}, B7]5o] §-9l4 Zol7t Qigitks Aq-Ay)
(Islam 5, 2012)2} A5}, 7|54 T= 7= A A%
g =9] pHoll & FF= FA] Y= A0 & Helth 4kl 7
I 0.12-0.14%2 BE A7 7F204 Zlo)7t gigled, ¢
5291 FAI9] AR WA ZHEER, oA Amds
Az Al Q2 Aejs} WAl AgE Zow et 184
S 9 A A0k Al 7 9008 Aol Ueht 9ot
o} ZAATFE LS CONIo] 28.62& GO oz 713
LtoR], Uuix] AREE A Holrk LeiA et a
2 FTO2F MTD+= 22} 6.549} 7412 7V A YERY
o] o 258 Bt BA19 £ AAQl carotenoid(a-
carotene, B-carotene, lycopene & retinol)= H< AS UEH
WK Zhou &, 2011). Matioli®} Rodriguez2] A-+(Matioli2}
Rodiguez-Amaya, 2003)°]|4], dextrin carotenoid2] gHAkS}
9 o] JAAsl WA 9] RIS 7ML irkal Barstod, o
ECAEYS 3713 MDTOlA B2 2 4 m= Ao
& HQIth CONIZ L, a, bgt HF FOHCoE 7 BA

—_

UEht B2 o= 4 ookE A0R Almdrt:. B HE
AT EARE YR SAEL L, a, b Flo] @A SF=A
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A 2= 0] M B4 Aik= Fig 20 eI
MTD, XLT, CON2, FTO, IMO, CON1 402 =4 UeR}o
o, Hlad F-om|gt Jjo|7F Yepgtt. AAES H7Ket A
FA2 A 7Rt ARG HE7t =929 (Oliverira
5, 2013), o]= AP Eo] FH4o] Aol Hert Sotst
Actal Barsiet], 2 A Auket AA|sict. £ At
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Fig. 2. Viscosity of soft persimmon spread prepared with various
saccharides

CONI, soft persimmon spread with 40% sugar; CON2, soft persimmon
spread with 20% sugar; XLT, soft persimmon spread with xylitol; IMO,
soft persimmon spread with isomalto-oligosaccharide; FTO, soft
persimmon spread with fructo-oligosaccharide; MTD, soft persimmon
spread with maltodextrin.

Mean+SD (n=3) with different letters are significantly different at 5%
level.
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A MTDQ] A&7} 43,733 P2 7FF &7 YeRdEd], B7]
Ao HEHUAEYS e th=A stof Arisias Al B
EdAEo] Fafo] LoiE Hrrt fod oz it
= T 7= QYT 4 IckKangT Cho, 2008). TEH
AEFo] BRAoz 1w5lEo|(Kimd} Shin, 2003) o]t
A7} dehd Aog ®Bolt Agdo IMo7t 7154 2
W F 7P E2 AeE UE AndEe) Eeie] £
& 708 Belth

71549 It EA| AmyEo| 7153 EM

Tt §A] AT =9 lycopene T X F5= A
A Bt 22 7154 B 577 A= Table 5, Fig.
331} 2t} Lycopene H4 A3}, IMOS} FTO+= Z+2Z} 58.99,
52.26 mg/kgOC & 7} =9k=d|, o] Goiffon 5(1999)0]
281347} M A(carotenoid, anthocyan 5)2] 2oz Fu}
Aol A O SAEIT B9k S BED
34 A9 T3} B4 A7}, XLT7F SO1H0F glucose 54
ol 7P &=8kom, MIDE 1585E 3AII7HA] &40
2 0] ROHOR e A HAUT & Y. ol
22 A3, YEYAEY LR Augto] M7} Al 24 &
% A BRE etk 2 4 9lon), YEEAETO] X
E9S M 3} 4 $4et A0 Bl geh B
UAERS AR FAALHEE Pebe G} 7|
YEHUAER o]9]9] F FHE2 glucose FAFNA 72
A Aol} e glok ERek S Rk vl Ao
A

Table 5. Soluble tannin and lycopene content of soft persimmon
spread prepared with various saccharides

Samples” Soluble tannin content Lycopene
(ng/mg) (mg/kg)
CON1 0.10+0.01%™ 47.1342.54°
CON2 0.110.01° 45.20+4.41°
XLT 0.11+0.01° 46.49+1.47°
MO 0.13+0.02° 58.99+6.82°
FTO 0.12+0.02° 52.2642.59°
MTD 0.100.00° 44.56+3.88°

DCONI, soft persimmon spread with 40% sugar; CON2, soft persimmon
spread with 20% sugar; XLT, soft persimmon spread with xylitol; IMO,
soft persimmon spread with isomalto-oligosaccharide; FTO, soft
persimmon spread with fructo-oligosaccharide; MTD, soft persimmon
spread with maltodextrin.

YValues are meantSD.

32*Mean in a column by different superscripts are significantly different

at the p<0.05.

COCON2 SXLT @IMO mFTO @MTD

Glucose in dialysate (mM)

Dialysis period (min)

Fig. 3. Glucose movement across dialysis bag in the presence of
soft persimmon spread prepared with various saccharides.

CON?2, soft persimmon spread with 20% sugar; XLT, soft persimmon
spread with xylitol; IMO, soft persimmon spread with isomalto-
oligosaccharide; FTO, soft persimmon spread with fructo-oligosaccharide;
MTD, soft persimmon spread with maltodextrin.

Mean+SD (n=3) with different letters are significantly different at 5%
level.

2 o

AT E= 7B BRE EREY, AR Al ARSEE T
2 o] ke ZolnA 7is ¥ H/h §A Aud=g
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