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SUMMARY

I. Title

(O Development and commercialization of drying technology using domestic

agricultural product(apple, pear and persimmon) for export

II. The Purpose of Research and Development

(O To commodify a new item in the domestic and overseas markets of
sugaring—dried fruit through establishing optimized processing methods, such as
the pretreatment and drying method, as well as a system of mass production

process by using a high quality of domestic apples and pears

(O To accomplish import substitution in the domestic market of sugaring—dried fruit

that is dependent on imports

(O To commodify an item for export by improving its quality and differentiating it

from the existing goods in overseas markets

IT. The Necessity of Research and Development

(O Pears and apples, two of the four representative fruits in Korea, have been
popular and consumed mostly in the form of green fruits, but the development
of a newly processed product is necessarily demanded due to their recent

oversupply and high competition with imports according to the market opening.

(O Fruits processing can protect both the producers and the consumers owing to the
stabilization of fruits’ price through the annual consumption of fruits by
manufacturing, and can increase the additional value of some fruits in bad

condition by improving their quality as a result of processing.

(O The technique of food processing is a fundamental skill that can protect both the
fruits farmers and the consumers, widens the scope of application for fruits

processing industry, and has a potential of being applied to other farm products.

(O In case of foreign countries, various fruits, including tropical ones, such as
grapes, plums, apricots, bananas, cherries, cranberries, figs, kiwis, mangoes,

papayas, peaches, persimmons, oranges, pineapples, strawberries, and tomatoes,
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are dry—processed and sold in markets, and the import and export of them are

actively proceeding as the demand for them are constantly on the rise.

(O In Korea, primarily confectioned fruits are produced as a raw material for
confectionery and baking, but sugaring fruits as a finished product are imported,
which asks for a development of domestic products in view of the recently

growing market of dried fruits for dessert and side dishes.

(O As the market of dried fruits is continuously growing, and as the matter of high
quality and safety of dried fruits is a domestic and overseas issue, a product
made of a high quality of domestic fruits is regarded now as a premium product
with very high marketability.

IV. The contents of Research and Development
(O The Development of Package/Design and the Establishment of a Marketing
Strategy

— Analysis of the market of an exporting country and the establishment of a

marketing strategy
— Publicity about domestic and overseas markets and practice of marketing
— Survey and excavation of buyers for developing a new market

— Development of design and a survey and research of proper package materials,
package types, and package units for optimizing packaging and commodifying
techniques

— Naming the brand and manufacture of BI design
(O The Establishment of Drying Method for an Optimized Sugaring and Mass
Production System

— Establishment of the processing methods, such as optimized pretreatment and a

drying method for sugaring—dried fruits, and an extension of items

— Establishment of a mass production system for industrialization

(O Evaluation of Physicochemical Quality and Characteristics

— Examination of physicochemical features according to storage temperature and
drying methods

— The antioxidant capacity test and the food safety test

- vil —



(O The US market of dried fruits is occupied primarily by Korean and cheap
Chinese dried fruits, which makes it difficult to secure price competitiveness in
export markets. Thus it is necessary to develop and produce a high quality of
differentiated dried fruits for securing quality competitiveness, through using a
high quality of Korean fruits as a high quality strategy and adding vitamin C
instead of synthetic antiseptic like sulfur dioxide, used mostly to process dried

fruits.

(O We developed a package design for import and export, different from overseas
package, as a result of collecting and surveying overseas dried fruits. This
design 1s good for long term preservation due to its low transmissivity of oxygen
and vapor, is highly aesthetic with little crease, and uses milk—white PET

package film for an effective expression of color.

(O We produced sugaring—dried fruits from apples (Fuji), pears (Shingo), tangerines,
and strawberries by sugaring and hot—air/ventilation drying, created optimized
sugaring fluid suitable for the original fruits, and established an ideal condition for

hot—air/ventilation drying.

(O Composition percentage of sugaring fluid (W/V): pears (sugar, 55; vitamin, 0.25;
syrup, 10), apples (sugar, 50; vitamin, 0.1; syrup, 10), strawberries (sugar, 55;
vitamin 0.25; syrup, 10), tangerines (sugar, 60—65; vitamin, 0.5—1; syrup, 10);
the condition of hot—air: pears (70T, 18h), apples (65C, 18h), strawberries (6
57T, 18h), and tangerines(65C, 14~16h / 70TC, 12h).

(O Study and lay out of a automatic mass production system for industrialization and

Establishment of hot—air drying chamber

(O Physico—chemical properties of dried fruit with sugaring

— The results of the physico—chemical composition analysis for dried—apple fruit
with sugaring were 17.22% in moisture, 0.88g/100g in crude fat, 0.61% in
crude ash, 0g/100g in crude protein, 81.29g/100g in carbohydrate and
333.08kcal/100g in Kcal. Also, the results of the physico—chemical composition
analysis for dried—pear fruit with sugaring were 16.84% in moisture,
0.35g/100g in crude fat, 053% in crude ash, 0g/100g in crude protein,
81.29g/100g in carbohydrate and 332.15 kcal/100g in Kcal.

— The pH and Brix of dried—apple and pear fruits by different packaging at 4T
and 25T didn't differ on the 1st day, 7th day and 15th day after storage.

— No maltose or lactose were detected in the dried—apple and pear fruit, although

the sucrose content was 45.24% in the dried—apple fruit and 38.61% in the
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dried—pear fruit. Total sugar levels were 8.56%£0.01% in dried—apple fruit and
8.38£0.01% in dried—pear fruit. There was really not much difference between

the two.

The color index (L) increased until the 7 day and then decreased by 15 th
day. The red color index (a) reached a high of 0.2 in dried—apple fruit stored
at room temperature by the 15th day and reached a low of 0.64 in
dried—apple fruit stored in a refrigerator by the 15th day. The yellowness
index (b) was —3.09 for dried fruit stored at roon temperature by the 15th
day and it was —4 for dried fruit stored in a refrigerator by 15 th day. The
results suggest that color index is affected by storage method and different

packaging.

The vitamin C content of dried—apple fruit was 163.49mg/100g and 194.40mg
in dried—pear fruit. Vitamin B2 content was 0.01mg/100g for both dried apple

and dried pear.

Dietary fiber content was 6.65% in dried—apple fruit and 5.49% in dried—pear

fruit.

The results of texture analysis revealed that hardness in dried pear fruit was
3983.65 and adhesiveness was —14.65; in dried apple fruit hardness was
3315.6 and adhesiveness was —13.33. There was not any significant difference
between the two. Springiness was 0.95 in apple and cohesiveness was 0.59.
Springiness was 0.21 in pear and cohesiveness was 0.14. Gumminess was
1420.06 in dried apple and 745.76 in dried pear. Chewiness was 1366.78 in
dried apple and 199.17 in dried pear.

(O Antioxidant activity of dried fruit with sugaring

The fruit was treated and extracted using 80% EtOH, 100% EtOH and Water.
The antioxidant activity of extracted fruit was determined by total phenolic
content, SOD-like—activity, DPPH radical scavenging activity and hydroxyl

radical scavenging activity.

Total phenolic content was 1.22%20.00mg/ml in dried apple fruit extracted using
water, 1.3420.00mg/ml in 80% EtOH and 1.31*=0.00mg/m{ in 100% EtOH.
Also, for pear the results were 1.31£0.00mg/ml when extracted using water,
1.2620.00mg/ml in 80% EtOH and 1.37£0.01mg/m¢ in 100% EtOH

SOD—-like—activity was 74.55*0.00 % in dried apple fruit extracted using
water, 69.0610.24 % in 80% EtOH and 66.47*0.28 % in 100% EtOH. Also,
for pear the results were 60.8470.39 % when extracted using water,
64.560.00 % in 80% EtOH, and 65.8570.00 % in 100% EtOH.

DPPH radical scavenging activity was 27.90 % in dried apple fruit extracted
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using water, 37.12 % in 80% EtOH and 49.02 % in 100% EtOH. Also, the
results were 34.13 % when extracted using water, 45.40 % in 80% EtOH, and
83.86 % in 100% EtOH.

— Hydroxyl radical scavenging activity was 20.01*1.65 % in dried apple fruit
extracted using water, 29.71%£0.64 % in 80% EtOH and 22.23£0.04 % in
100% EtOH. Also, for pear the results were 51.39%£0.24 % when extracted
using water, 34.04+0.08 % in 80% EtOH, and 7.31+0.04 % in 100% EtOH.

(O No bacteria or E—coli could be detected in any of the dried fruit.

V. Expected Contribution

(O Patent Application (10—2011-0040639)

— The Name of Invention: Method for Producing Dried Fruit with Sugaring and
Sugaring—Dried Fruit Produced by the Same

(O We succeeded in commodifying four kinds of domestic sugaring—dried fruits in
total by promoting technical development, commodification, and commercialization,
among which dried apples and pears are exported to the US and distributed to
domestic markets in the contract of OEM production with Korean companies,
through our constant publicity and marketing activities in domestic and overseas

markets.

(O If the size of business is expanded through industrialization, an economic effect
of import substitution can be brought out to the domestic market of dried fruits
that is dependent on imports, and a new source of income is expected to be
provided for farmers whose income is decreasing due to the market opening,

through processing mass amount of emergency fruits.

(O If domestic fruits in high quality, rather than foreign dried fruits, are sold and
exported with added value through the processes of sugaring and drying,
marketability and popularity can be secured in the worldwide markets of dried
fruits, the superiority of domestic fruits can be publicized, and further they will

contribute to an increase in the foreign competitiveness of domestic agriculture.

(O After the completion of the assignment, industrialization and commercialization
will be constantly promoted to secure the diversity of produced items through an
extended application of the developed processing technique to other fruits and
vegetables, and a contracted purchase of original materials will be promoted for
stable and safe mass production, alongside the establishment of automatic mass
production system in accordance with the standard of HACCP.
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dried pear slices
250z $7.59
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strawberries

berries 'N apples sliced apples 1 B
6 oz. Bag 6 oz. Bag %23 99ag
$4.39 $3.79 :

@)stoneridge

orchards (W] =F)
straw berries

8 oz. $37.20

strawberries green apples
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i Pears, Sugar, Cii I Slices 1.9
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Z181—-2. Festival (=) 2] A xH)
o dE Axgd #-d A 2AL

O 4 AA 7he2E d-d vpolo]Fol Al AE AN, W, 27]) wiE § o 3l
* Design of Package is good (pretty)
* We cannot open it without a scissors, because package is very crudely made
* The look of materials (fruit) is bad (the strawberry in particular seems to rot)
* The cutting of the materials( fruit ) is too rough
* The taste of the pear is good, but others are not delicious
* The conclusion : Unfortunately, we do not eat even if this product is free

* This product is sold in JPY300/package by ” Yanban foods” in Japan
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'‘product of korea' 7 4] 2 2=  ‘korean dried apple(pear)’ A¢JOo=
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eco fooding

Korean Dned Pear *

Net WT : 3.502(100g)

Net Weight : 3.502(100g)

ecofooding

Korean Dried Apple

Fresh & Sweet » Rich of Vitamen C « No chemicals added

ecoZfooding

Korean Dried Pear

Fresh & Sweet « Rich of Vitamin C « No chemicals added

Net WT : 14.10z( wug

MNet WT : 14 Inrrdoﬂg}

Fresh & Sweet
Rich of Vitamin C
No chemicals added

Fresh & Sweet
Rich of Vitamin C
Ne chemicals added
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ecogrfooding

Korean Dried Apple

Fresh & Sweset Rich of Vitamin C No chemicals added

ecodefooding

Korean Dried Apple
Frash & Sweet Rich of Vitamin C No chamicals addad
Neat WT = 1 1ax{700g)

et'Weight : 3.50z(100g)

&fooding €C(

ean Dried Apple Korean Dr

Fres el R
Rich of Vitamin G - No chemicals added

Ra njena

|

Net Weight : 3.502(100g) Net Weight : 3.50z(100g)
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Fresh & Sweet.No chemicals add Product of Korea
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Mo Chemicals
Mo Artical Color
- Mo Artical Flavor

- N Froservaiives

-

% Netweight : 350z(1000) "

Stay F

Ra njen

Nutrition Facts

‘ Sarcing Sian J T
Sﬁced-@em’s ieed Pea =

Soft & Sweet - No chemicals added Product of Korea

-
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Net Weight : 3.502(1 lJOg",I 13 .

9 2—4. 74 H7)A gl



@ vl= trader joe's®] ¥|7]#] t]z}Ql

(private brand products)

T

°F 113g)

A& 2kl

T
R

* trader joe's

A1

)

HA71A] YAkl B 9 W83 4oz

A Ax A

A=

JE




Nulgjgﬂal:mls

it e
cllululw (Calories from Fat 0

Often referred to as.

“Apple Fears,' fresh Shingo
Fears are prizedinKorea
for their sweetness and
eranch. The chunks of
Mfmrf-mq'am
'..'_.“.'.'. bt inthis

| format are soft and

succulent. They sake a
delicious and satisfying
snack, as well as 4 great
additionto afruit satad
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eco Fooding

DRIED KOREAN PEAR

Net Weight:3.502(100g)

eco Fooding

DRIED KOREAN PEAR

Sweet & Soft  Net weight:3.502(100g)

eco Fooding

DRIED KOREAN APPLE

Net Weight:3.502(100g)

eco Fooding

DRIED KOREAN APPLE

Fresh & Sweet et weight:3.50z(100q)
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eco Fooding

DRIED KOREAN PEAR

Sweet & Soft net Weight:3.50z(100g)

eco Fooding

L; *
Korean

Pear

Sweet & Soft Net Weight:3.50z(100g)

eco Fooding

DRIED KOREAN APPLE

Fresh & Sweet net Weight:3.50z(100g)

eco Fooding

Korean
Apple

Fresh & Sweet NetWeight:3.50z(100g)
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eco# Fooding eco Fooding
Korean Dried Pear Korean Drled Apple

Sweet & Soft, Ne 00g) Fresh & Sweet, Ne

2UHA100% T4 oY . www.ilhakfooding.com LA 100% HE Aln} . www.ilhakfooding.com

eco€ Fooding ecoZ Fooding

Korean Dried Pear Korean Dried Apple
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- Variaty : Fujl & Shinga

- Moistura : 11-19%

« Package type - aluminium, zippee(for expoet)
b Wiaight - 3 Bo{100g).1 Toc(S0 g bulk
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Fresh & Sweet ‘Sliced Apples’

Product Launch of Dried Fruits Rich in Vitamin C

LHAK INTERNATIONAL CO. LD, has re-
I leased “Dried Fruits." 4 new product thai is

rich i vitamin € un contains o atificial ud-
ditives such 1 synihetic preservacives.

“Diicd Fruits™ is a perfect snack for children, the
ek, aned people with weak: healds because the ilem
prescrves the ariginal frui flavors and i texture is
soft. What's mere, “Dricd Frults” stays frésh for o
lang time and, eempared 1o ather processed fruit
ks, ensies & i Joss of putriion

To guarantee the excellen quulity and ety of the
product, the manufisturer uses only ity grown fn
Kored s the main ingredicns, Currently, the main
e are mppies. poars, and sirawberrios. AS the de-
velopment of “Dricd Fruits™ was supportad by Mi-
FAPF (Miniry fox Foxd Agtaluae, Forey,
Fisheries), you can

Healthy Snack without Artificial Additives
Lat's Jook at the process of making *“Dried Fruits.”

First,the fruits an carefully washed, peled. and cut
ity bite-sized picoes. Second, they are treated with
hoat and sugar s added. After that, the produc is
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FRUITS MALLY NEWS

ADITHE EHIE 129.86-39047 F7|E HUA| SHT MEHE 22308 SO =S 3% 5063
Tel. 070-4215-3536 Fax.031-734-3539 E-mail. ilhakint@naver.com

B ILHAK INTERNATIONAL :

Dinied Fruits

FRUITS MALLY#

Products
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(7) vl= +&(2011d 3¢9 % A4, US$ 53,000)

ILHAK INTERNATIONAL COQO., LTD.

PROFOMA INVOICE

JAN. 20, 2011
[ DESCRIPTION | SIZE —__ | UNIT PRICE T | n._MEUNT{us'}'—|
| _DRIED PEAR | CTN/4/12/100% AE T ]
| DRIED APPLE | CIN/A412/100g | 2
|_DRIED PEAR 1k BOOISAMPLE) 5 00
[ DRIED APPLE | CTN/5/lkg SOOSAMFLE) | 5 | 00
TOTAL S $53,040.00

. CONDITION : FOB BUSAN
PAYMENT : T/T
SHIPMENT : WITHIN 35 DAYS FROM THE DATE OF CONTRACT.
PORT OF LOADING : BUSAN, KOREA
DESTINATION : LA, USA
ADVISING BANK: NATIONAL AGRICULTURAL COOPERATIVE FEDERATION
CORPORATE BANKING BRANCH (SWIFT CODE : NACFKRSE)
SK BLD.,B1165,223-28,SANGDAEWON-DONG,
JUNGWON-GU, SUNGNAM-CITY,GYUNGGI-DO . KOREA:
ACCOUNT NO. : 452-0001-5731-61 ( ILHAK INTERNATIONAL CO., LTD.)
SUPPLIER : ILHAK INTERNATIONAL CO., LTD.
SK APT. FACTORY #506,223-28,SANGDAEWON-DONG,
JUNGWON-GU,SUNGNAM-CITY,GYUNGGI-DO,KOREA
8.IMPORTER : Yangchon USA Inc. dba Raonjena Food
2709 PIEDMONT AVE. #17 MONTROSE, CA 91020

L

®

Yangchon USA Inc. ILHAK INTERNATIONAL CO., LTD

2l I

PRESIDENT Gl HWAN TEA

¥ 5-9. vl=r LA Aol vl AlE v
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Table 1. Operating conditions of HPLC for analysis free sugars of fruit confits.

Items Conditions
RI 750 F Refractive Index
Detector
Detector
x#Bondapak™ Cis 10m
Column

(3.9 300 mm, Ireland)
Mobile phase

Acetonitrile : Water (v/v: 75/25)

Flow rate 1.0 m¢/min
Injector volume 10 uf
Column Temp 35T

7 Az, FALL AR

© MAHA (Model CR—200, Minolita Co., Japan) & A}-&-3}
FS3 O™ Hunter scaleo] 93] L(Lightness), a(redness), b(yellowness) #OS.=

Sqetol Ao vehhodt =

Y¥sAgo g wlg(Y=94.2,
x=—0.3131, y=0.3201)&

AFE-FSA T
v, vlEkY] C &F
7} FZ%ES 0.2 mm membrane filter® o33l HPLCE EA3stgon, EXZAL
Table 2%} o} ZFH%

48 [L(+)—ascorbic acidS 3%

stel Aarstelct,



Table 2. Operating conditions of HPLC for analysis vitamin C of fruit confits.

Items Conditions
Instrument Young—Rin Associates
Column ODS—5 Develosil
. Acetonitrile:0.5% Phospholic acid
Mobile phase .
in Water=60:40(v:v)
Detecter UV 245 nm
Flow rate 0.8 ml/min

vk HlERR B2 &%

HE}Yl B2 k2 Al515g2 10% metaphos—phoric acid 25mLE #& A7 T o]
LMNE 10% metaphos—phoric acidZ HEX37F 50mL7F HE5E @3y 1d AR

71914 9,000rpm 303t AAde] &te] o9 ATds Fst] AlFEA o AHgeqltt

o] 5 HPLC (Younglin, Korea) 2 &S 543150 HPLCY A Table 33 #t}.

Table 3. Operating condition of HPLC for analysis of vita—min B2 of fruit

confits. (contents)

Items Conditions
Instrument Young—Rin Associates
Column Mightsil Cig
) Acetonitrile:0.1% Trifluoroacetic
Mobile phase )
acid=6:4 (v:v)
Flow rate 1.0 mL/min
Oven temperature 30T
Detecter UV 254 nm




& AOAC total dietary fiber kit(Sigma TDF 100A) & % =3}t
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o}. Texture &4

gl AxFdel Ay, vjeo] 8Bl Ax EALS Texture analyser (TAXTI 2/25, Stable

= | IBY R
Micro Systems, England) & A}g&3te] 33] HbE =4 ste] Hd#4S 739 th Texture

analyser® Z4dZ71L2 Table 49 #ov A 34 (hardness), F 2 (adhesiveness), &%

’d (springiness), -§3/d (cohesiveness), H&J (gumminess), A /d (chewiness) & =743t
g1t
Table 4. operation condition for Texture Analyser
Parameters Condition
Compression ratio 50% of sample thickness
Plunger type cylinder type 20mm
Plunger speed Imm/sec
Force scaling 5Kg
Auto scaling on
Detecting points/second 200
Contact area 314mm®
Interval between two bite 3 sec
2. F=8&eol wE AN AdxHde FArs 5
7h AdAR
AP AHE H AEE AN Axad oFed 54T oA BASE AlRE T

ALg 3T,



thokst Wi o g wEel Axiyed Ay, #jE Shaking incubater (NB—205V. N—Biotek
INC. Korea), 7171& ARgste] F==aqith. G2 dx3d Ak, df 100 g& 80% EtOH,
100% EtOH, Water =%-81] 2000 mlE 7Fste] Shaking incubateroAl 60C &% Z71ofA]
747y FZeT BE S 1247 3nkse] AA st FF 3 ARE o
(Whatman No.2) % 40CoA 7eE3 (Rotary evaporator N—1,000, EYELA) 3l &vl&
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A9 AxAYd v, AFE FEE 0.1 meoll 2% NaxCOsE 2.0 m 7hstal Z3hato] A2olA 30% 4
25 & 750 nmolA FFEE =48 0-1.0 mg/mle] 59 cateching ©]-&3&to] A|59 #HEA

SaE 9P A% PR APsgon, BE B 33 W Sk

SOD fAFEA =4 7 25 A7 0.2 mel tris—HCI buffer (pH8.5) 3 m¢<} 0.2 mM
pyrogallol& 7}8Fe] 25CoA 10%3F W3k & IN-HCIZ w32 AA A7 & 420 nmol
4] UV-—visible spectrophotometer® ©]&3}o] =43l th.

SOD—liked Activity (%) = 100—( % < 100)

v, A2} ¥l =4 (Electron donating ability : EDA)
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7} A 79 a3l &AL DPPH free radical 224 el 98k Azlaol s (EDA) 0.2 =43t 7+ &=

pus O -

ZHP o] ol5te] &% A5 0.5 mL DPPH (1,1 —diphenyl—2—picryl hydazyl) AleF3 ml 2 75k, A
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UV—visible spectrophotometer (Phanrmaca biotech Ultraspec 3000
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1. 9Ee Azxaad Abgh Hjo) o]steld =4

= v O
FE dxad A e WA R (R, £ 3R, £ AN, = @) B4 Ay
49 Hdxyd

A, Wl 4

0.35%% FCP T Axad oA 3 gFo] vt =N = AW FFS FCA

i

Table 37 Zth 23> FCA 17.22%, FCP 16.84%=% SH=qow, G 1
&

FHe = oaelZ UedA ggth = FE @

0.88%, FCP 0.56%% 7% %lom, FCP 32 Az oA Agako] tha WA 1
bttt e g FCA 0%, FCP 0% ZwhlAe HEw A gith

Table 3. Proximate composition of fruit confits.

Constituents (Unit : %)

Crude Crude Carbo
Moist fat Crude tel hvdrat Kcal

oisture a protein ydrate

ash (kcal/100g)

(g/100g) (g/100g) (g/100g)
FCA 17.22 0.88 0.61 0 81.29 333.08
FCP 16.84 0.35 0.56 0 R2.25 332.15

FCA : Fruit Confits Apple

FCP : fruit Confits Pear



FAd HxHdel A, wie] pH 9 °brix WE= Table 49 2tk 3879 AR
E 2t Atgst wlE 47T, 25Tl 156Uz AR ¥ 1Y, 7 15¢ 1HF0%2 FE99
pH ¥ ’brix W35 SHS A3} 4879 ATl we} FZ942] pHE “brix & &
W3t YElhA] skt pHO Aol 3.9-4.17 WS By, 959 AFE 6.7-7.9°
brix & A77|zte] & pHY “brix5st & W3S YERA| &3kt).

Table 4. Changes in pH and °Brix of Fruit Confits extracts

pH “Brix
1Y 74 154 1Y 74 154
RTS| 3.90 4.14 4.15 7.4 7.6 7.5
CS 4.00 3.99 3.97 7.5 7.3 7.3
FCA
FS 3.95 4.08 3.91 7.8 7.5 7.3
PS 4.17 3.99 3.98 7.5 7.9 7.3
RTS| 4.55 4.88 4.88 7.1 7.1 7.4
CS 4.68 4.70 4.59 6.9 7.0 6.9
FCP
FS 4.40 4.69 4.47 7.2 7.6 6.9
PS 4.50 5.00 4.61 6.7 7.0 6.9

FCA : Fruit Confits Apple

FCP : fruit Confits Pear

RTS : Room Temperature Storage
CS : Cold Storage (refrigeration)
FS : Freeze Storage

PS @ Package (packing) Storage

o F3 U FETd &
FAQ AZxILR A, W] FElY @S S5t A= Table 58 2t
AzEel v R maltose®}t lactoses AEHA Frow, HAEH FE8d T sucrose THO|

FCA 45.24%, FCP 38.61% %, + A& Ztol| & =k o5 Yerde}. AL wle) & 3 ¢
2 FCA 8.56+0.01%, FCP 8.384+0.01%=% % @ 3refo] Qlojx= & zpo]E Jehy A &
2t



Table 5. Composition of free sugars and total suger of Fruit Confits extracts

Constituents (Unit : %)
Total
Glucose  Fructose  Sucrose Maltose lactose Sugar
(154 3] A1)
FCA 6.71 11.99 45.24 N.D N.D 8.56+0.01
FCP 7.44 8.09 38.61 N.D N.D 8.380.01

FCA : Fruit Confits (Apple)
FCP : fruit Confits (Pear)

N.D : Not Detected

159 A3=2 Tashs AEdS BHesd), ol 234879 Adwel oot ko =z Awdy
o] dojw7] WiEo g AlgdEcth AAMEE YERU= agh A4 H#sE FCAZF 159 &
WA Bast FCAZF 159 & —0.64% 78 9HA verstth 3

oA ®#3 FCP7F 159 & —3.092 7}4 =4 =3 5o,
Wi Bas FCAZF 159% —4=2 7Pg ¢ a& Yerdglth ol Aoy Xg87]
]



Table 5. Changes in Hunter's color value of Fruit Confits extracts

L—value a—value b—value

14 74 15Y 1o 790 159 14 74 154

RTS | 8.42 10.07 7.11 -0.36 -0.12 0.2 —-3.36 —3.86 —3.64
CS 110.96 9.92 13.72 -0.35 -0.27 —-0.64 -3.83 —-4.41 -4
rea ES 8.8 1098 933 -0.21 -0.2 -0.3 -3.61 —4.04 —-3.94
PS | 7.99 1156 944 -0.31 -0.39 -0.16 —-3.37 —-3.97 —3.87
RTS | 8.19 10.3 7.62 =052 -0.14 -0.2 =294 -=3.75 —3.09
csS | 778 978 728 -0.24 -034 -0.11 -3.3 -3.93 —3.38
rer FS | 999 11.01 8.78 -0.48 -0.56 —-0.44 -3.28 -3.43 —3.18

pSs | 6,87 9.76 861 -=0.17 -=0.16 -0.27 -=-2.74 -=3.65 —3.35

FCA : Fruit Confits Apple

FCP : fruit Confits Pear

RTS : Room Temperature Storage
CS : Cold Storage (refrigeration)
FS : Freeze Storage

PS : Package (packing) Storage

o wlEkl C 9 B2 %
HIEMIC 2 B2 &S5 5743t A3 Table 73 2}
FAel Axydel Aty vl 100gd vIEMY kS w|lwE A Alete] ulelwl C e

163.49mg, w2 vlEFY] C3EFe 194.40mgl 2 Hjo A HlElY CQ dhefo] =7 =45 Qi)
Zl:

<

HIEF B29 A% AFg, vl 25 0.0lmgl 2 A9 vz



Table 7. Contents of Vit. C and B2 in Fruit Confits

Vitamin C Vitamin B2
(mg%) (mg%)
FCA 163.49 0.01
FCP 194.40 0.01

FCA : Fruit Confits (Apple)

FCP : fruit Confits (Pear)

Aol dfre AFRY Astasel o 43tHA e nEAEAY] FH o 84 (SDF)

2 =34 Holdw (DR 2 24, 843 =84 wet Aelvlsol xpolrk low

oko Ao] AGaEFS FCA 6.65%, FCP 5.49% % FCAOA] ¢F7t =28 AolAdf ek
ol

Table 8. The content of dietary fiber in Fruit Confits

Dietary Fiber
(g/100g)
FCA 6.65
FCP 5.49

FCA : Fruit Confits (Apple)

FCP : fruit Confits (Pear)
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Ab. Texture

389

SN

Z0dd A, wje] ¥Ax S A= Table 9.9 2t
FCP7} 3983.65% FCAe¢| Hl3] wusleict &

A3 2 (hardness) <&

g

(adhesiveness)2 FCA —13.33, FCP
—14.65%2 AlEZtel & Apol= YERA] GEokTt. g

=

8- (springiness) < FCA”7} 0.95% =

A Ve on, £A-A (cohesiveness) 8 FCAZF 0.59% =& 2xAXL noth AL

(gumminess) < FCA”} 1420.06, FCP7} 745.76 Xt} =¢row, 3 A (chewiness) %3
FCA7} 1366.78, FCP7} 199.17% FCA 7} %4 Yepsth,

Table 9. Textural properties of Fruit Confits

Ingredient
Hardness Adhesiveness | Springiness | Cohesiveness | Gumminess Chewiness
Treatment
FCA 3315.6£183.56| —13.33*+0.76 0.95*+0.07 0.59%+0.00 1420.06%£99.00| 1366.78 £8.15
FCP 3983.65+37.97| —14.65%5.44 0.21£0.02 0.14£0.00 745.76£15.49 | 199.17£30.76
FCA : Fruit Confits (Apple)
FCP : fruit Confits (Pear)
2. T8 & FEY AL kst a9

%:81-%]:2.

FCAW

1.37+0.01 mg/m= 57 = ATh.

FCA8OE

74 sk @ Fig 1.9 2}

1.22£0.00 mg/ml,

1.34+0.00 mg/ml,

A vl E 80% EtOH, 100% EtOH, Water® = % 1 mg/mLY &

FCA100E

£0.00 mg/ml, FCPW 1.22%20.00 mg/mé, FCP80E 1.26%£0.00 mg/ml, FCP100E



FCP100E H

FCA100E +

FCP80OE Hi

FCABOE H-

FCPW y

FCAW )

1.1 1.15 1.2 1.25 1.3 1.35 1.4
total phenolic acid by catechin(mg/ml)

Fig 1. Contents of total phenolic acid in Fruit Confits extracts
FCAW : Fruit Confits (Apple) Water extract
FCPW : fruit Confits (Pear) Water extract
FCAROE : Fruit Confits (Apple) 80% ethanol extract
FCP8OE : fruit Confits (Pear) 80% ethanol extract
FCA100E : Fruit Confits (Apple) 100% ethanol extract

FCP10OE : fruit Confits (Pear) 100% ethanol extract

L}, SOD A+
A AdxHd A, wje] SOD A 52 Fig 2.9F 2t

FCAW 74.55*0.00 %, FCA80E 69.06*0.24 %, FCA100E 66.47+0.28 % , FCPW
60.84%10.39 %, FCP8OE 64.56*=0.00 %, FCP100E 65.85%0.00 %2 &4d& RSt &
714 AEAe S T ALE ol &ds A olA superoxide radicale] BAE™, o]=
A=A F71=3 dgste] Arste 1 AbstE2> A A el oxidative damage® #-8-3fo] A

AW oe] 71x AW S of71st2E AW = SOD (superoxide dismutase)ol]l &3 4% 7]

2 gl v g a7zt o 537 Faksl AAE Zha vk AEA Yo dFaeA Aot
= A uA Al FHEIR §o EEEE ARl AEIL, o] BAES FAks T U



FCP100E ]

FCA100E !

FCP8OE ]

FCABOE ]

FCPW Hi

FCAW

0 10 20 30 40 50 60 70 80
SOD-liked activity(%)

Fig 2. SOD-liked activity (%) of Fruit Confits extracts

FCAW : Fruit Confits (Apple) Water extract

FCPW : fruit Confits (Pear) Water extract

FCAROE : Fruit Confits (Apple) 80% ethanol extract
FCP8OE : fruit Confits (Pear) 80% ethanol extract
FCA100E : Fruit Confits (Apple) 100% ethanol extract

FCP100E : fruit Confits (Pear) 100% ethanol extract



FAA AxF}AJA A, wje] HAA} ¥ 5 5% A= Fig 3.9 £k
FCAW 27.90 %, FCA80E 37.12 %, FCA100E 49.02 % , FCPW 34.13 %, FCP80OE
45.40 %, FCP100E 83.86 %% A4S R o= oy ok W A Zx¢ 9 kst A&

galo] ek Aabe] olst LEA G SUYHE ASF Aol 2090 we] BHE WG v}

FCP100E |

FCA100E l

FCP8OE | |

FCABOE | |

FCPW | |

FCAW | |

0 10 20 30 40 50 60 70 80 90
Electron donating activity(%)

O0min B30min
Fig 3. Electron donating ability (%) of Fruit Confits extracts
FCAW : Fruit Confits (Apple) Water extract
FCPW : fruit Confits (Pear) Water extract
FCAB8OE : Fruit Confits (Apple) 80% ethanol extract
FCP8OE : fruit Confits (Pear) 80% ethanol extract

FCA100E : Fruit Confits (Apple) 100% ethanol extract

FCP100E : fruit Confits (Pear) 100% ethanol extract



2}. Hydroxyl radical 24 &

=l

FE Axdd Ak, w8 Hydroxyl radical &7 s& 543 A= Fig 4.9 2t
FCAW 20.01£1.65 %, FCA80E 29.71*0.64 %, FCA100E 22.23+0.04 % , FCPW
51.39+0.24 %, FCP80OE 34.04£0.08 %, FCP100E 7.31+0.04 %% V‘}E}wtt}. o] 234
7} A, B BF 80%, 100%EtOH FE &AM ¥ 42 Bt

FCP100E |<

FCA100E

FCP8OE I

FCAB0E H

FCPW !

FCAW -

0 10 20 30 40 50 60
Hydroxyl radical scavenging(%)

Fig 5. Hydroxyl radical scavenging activity of Fruit Confits extracts

FCAW : Fruit Confits (Apple) Water extract

FCPW : fruit Confits (Pear) Water extract

FCAROE : Fruit Confits (Apple) 80% ethanol extract
FCP8OE : fruit Confits (Pear) 80% ethanol extract
FCA1O0OE : Fruit Confits (Apple) 100% ethanol extract

FCP10OE : fruit Confits (Pear) 100% ethanol extract
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Table 9. Contents of bacteria and colonic measurements in Fruit Confits

E.coli

Bacteria

N.D

N.D

N.D

N.D

FCA

FCP

FCA : Fruit Confits (Apple)

fruit Confits (Pear)

FCP :

N.D : Not Detected
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