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SUMMARY

I. Title

Development of Processing Technology and Storage Condition for
Buttercup Squash(Kabocha)

II. Objective and Significance

Objectives of this study were to develop a value—added processed
products using green rind squash(Kabocha). Domestic cultivation area of
Kabocha are increased rapidly for the purpose of export and high income
harvest, and its diverse utilization tools are demanded. For effective
utilization of squashes which was overproduced and had lower quality,
processing technologies for minimal processed products and processed
foods were developed. Another goal was to establish preservation method
for fresh squash with stabilized quality during extended storage period. To
develop a pre-storage treatment and to establish optimum condition for
improvement of storage life of squash, effectiveness of curing and

packaging, and qualities of squashes with different storage conditions were

evaluated.

. Scope

1. Development of producing technology for minimal processed food
product using squash
- Producing technology for squash French-fried stick
- Producing technology for dried squash slice with improved texture

- Production of squash powder



2. Development of producing technology for processed squash products
- Production of convenience food with squash powder

- Producing technology for squash soup

3. Development pre-treatment to extend storage life of squash
- Establishment of pre-treatment conditions to maintain postharvest
quality during storage
~- Establishment of curing condition and improvement of storage life

4, Establishment of optimum condition for squash storage
- Effect of temperature and humidity on quality of squash during

storage
- Determination of qualities of squashes with different storage

conditions

b, Effects of packaging and film coating method on maintaining
postharvest quality and improving of storage life of squash
- Effect of packaging materials on quality of squash

- Effect of film coating with anti microbial agent on quality of squash

IV. Results and Recommendation

1. Development of producing technologies for minimal processed
products and procéssed foods using squash

To utilize overproduced and discarded squash effectively, processing
technologies for minimal processed materials and processed foods were
developed. Dried squash slices were produced by soaking in sugar solution
at 70C and further soaking at room temperature for 15 hours to increase
penetration of sugar, and following by hot air drying at 50°C. Process for

sugar penetration and drying, and control of water activity were

_10_



investigated to produce of dried squash slice with favorable texture. Effect
of sugar types such as sucrose, glucose, high fructose corn syrup, and
trehalose on characteristics of dried squash slice were investigated and
sucrose and glucose were selected as most effective sugar source.
Treatment of squash slice with glycerin and sorbitol as moisturizer were
effective in texture, rehydration and appearance after drying.

Processing of dried squash powder and its application into instant soup
and baking paste were proceeded. Soup and baking paste made with dried
squash powder were need of flavor addition. The flavor, color and overall
acceptance of product with steam blanched powder appeared much better
than those with freeze dried powder.

Processing technologies for French-fried stick using squash were
developed. To have crispy surface and moist texture like French-fried
potatoes, blanching with calcium salts, coating with alginate and
hydrocolloid, and coating with starch-based batter were applied.

Formulation of recipe for squash soup and improvement of soup taste
with flavorings were examined. The quality and taste of squash soup
were improved by addition of vegetables, dairy cream, flavorings and
modified starch. But tightly controlled process in retorting were needed for

stable shelf-life.

2. Development of storage condition and pre-storage treatment for
improvement of storage life of squash

To develop a pre-storage treatment and to establish optimum condition
for storage life of squash, effectiveness of several methods and qualities
of squashes with different storage conditions were evaluated. Storing at
room temperature after the field curing result in excessive weight loss,
color lose and poor eating quality as well as high level of decay, about

70%, after 40 days. But squash stored at 12C, 60% RH showed less

__11_



degreening and had reduced decay level, below 10%. Squashes stored in
this condition were marketable after 90 days.

Several pre-storage treatments such as field curing, hot air drying,
and smoking were examined. Pre-drying upto 3% weight loss with
airation was evaluated for most effective method for maintaining
postharvest quality. Curing in the field during 7~9 days could be replaced
by pre-drying. Although 12T store room can reduce the decay level
during storage, weight loss of squash cannot prevent. Therefor in storage
facility without ventilation and humidity control system, packaging or

coating was necessary to improve of storage life.

3. Packaging and film coating for maintaining postharvest quality

and improving storage life of squash

Effect of plastic film coating with MAP on quality during storage of
squash was investigated. To prevent fungi growth and moisture loss, and
to maintain postharvest quality, carrageenan edible films with anti
microbial agent were coated to cork stem area of squash. There were
some differences in internal humidity within packaged squash depend on
film type. Humidity of squash with air tight film packaging was higher
than optimal humidity condition for storage. Therefor air tight film
packaging was not proper method for maintaining postharvest quality.

To investigate the effect of coating, squash without any treatment and
squash treated with pre-drying and coating, squash groups treated with
pre-drying, coating with anti microbial agent, and sterilizing were stored
at 12C and 20C. Results from respiraion rate, weight loss, surface color
and decay rate, coating method after pre-drying was most effective to

reduce respiration rate and extend storage life.
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i gl F AAEY 40%0 Bt FF FFFE AU A6l ET &
Hrol Sl AZgolvh w3 A HEHE FEHER FAFAN BE =¥
8. 7HH, F8A77F AdE] Y AHRRA Y A7) FHr] Wi o
2 EZ3H e Fadre] AJFTFA A 2 wel Tk ol go] A
doh AYES FAAZSE T oY AFLder TS 2ddda
% o} 7R o]E wrmure]l A T sEd Wld 7)&F At A o]
AR A kop HAYPALE, &4, s, FAuEE Sl dd spFdho)
TAH A Retel ad 2 4385 le AR,
HZ & 14 o AEES Ay A8 dwAA Wsute] B g
I, AZAFogA WEute g duiglEY Vst Eol &
o]

3 A HQ Ao IAA FEE JLZEH-

c
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¥ & Qe wEwe JFH $5Y B TR o]F o) g

& 7led AF eS8 A A V159 b AFe o] Sk

Fruhe 52 Zuts 29 93 wege 3EAE] gushy AW F
FTE A 5 FALHE AYHL EAFAZRE ARHE R vIzte
D2 Aol Addsrte & £AZ dFE2 Aok dF FEIAANAMAE
suke] Aol FA RE FE ALs 11EFEH tes 19747 wEA
Eqt weubs £4, dvstn glo] S wrEEbe Ay Aviyel swd
B @A 7 AREE FEEe RrpbAE o SuE Aotk Uit
Feut2 7~-840 F2 FHHL Fuiide] FFHA &E 1-6¥dEe +Y
Aol FEHL Yok AUl FADAE 3~470018 Azt FYFLE 99l 348
ol et 2000l 888E TFEE FFIHAL olF UEES FHASIA
dFE FFoAM 5925 Ao

2 Gave] #5847

Zbeel wet =% Al wAste &4, nsa £5 14 vEEe) B¢



B7)&3 b3 F27k Fusolol AT FUE ERY £ U= 55 %

e B AFME AZe 5% 4% 2 145 49 55 2oz

o4

AUz FFHT Qe WERS RPOR $EY ATFE NEAFIFA A
o 7he71Ee NS nIHRA Sk B £38 A% AL %
)3 7HEel Wa7t 5t gEue] APH FFL FuHY) Aste] ws el
A FRHD 43t AF/EE Agehag ek

7hE7laE BokdlAE s ANGAZE AFLE BHET Yo AAME

Gt $58 AFAUE HBAWORA B
£ R N1eg ARt HYch

AZ71e BopdAe 71& dAH de FHAZLE BEFE +

A e AFLR 7HEAT)

off

= A% AAY 71&7 AEFAI1ES Ao ARHE FHAE
e Agsas s,

_23__.



H 2 & Uil 7|=0iE s

Ald Su &%

A FedelA gENe BRE s AS FFel £Ysiel Al
1 g, A2 dE FRAGIAE Hokm § F- 4% 19E F39
2HFAZ FARR D Ed 9% BYAE EFE AL mFHL gon
2 8% §% 9 % BA4YL uefdtel EFL 49F] HFF T o=

A s Ak
okl Aol AYE Vol e #uUdt A7 AU B
FRAGM F&o AP ¢F G5 FF S ALy 4 AT gz
, &g, FEAE, 12
NEEFLE 3t 233 E4AME & 43 AEd dd 58 9=
i FFS FEARS @rlags BaFAn 71E] =AfuA EAC =
A o WEFo] wjnyR Rstn FAo = WHIE FF A EAE F
Fo mivte Wy, Fdvit ES 95 By 522 Mg MeEyoi
S5 gute] AAbE AL gtk EG YEALY FE37]A 89 ~1193 HA
A FEE FFVE 4BA 6~7YE F5E FEZ AAHE TR A &
ATE AR en FEAGY FAH7 e vds-e29 HEAAE 4
4104, BdAE 49 2092 vebgrh
gtzubel =l F AAFS Table 2-170] FAAFJYLn o]F 705
¥ 4920 EL Fdl fE5HAT. e F B £%
TAE ey Y FUF € S F}EFS F3hd 6,000
T AR FAHL It 200130 AYE FEZLE st A&7t
EO1E o2 Aol AR FAHNUGT EaFAch waute] ) s}
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Table 2-1. =] &9 A Auidd] 2 AYA=H200d =)

. - LR A
(ha) (£)

A A = 246.2 5,625
A 7 o ‘—f— 135 284
a A 28.0 600

a3 g = g 11.6 436
c H g - -
A A = 10.0 200
T 10.0 250

4 % & % 120 130
g A 25.0 524

o 3 & 17.3 237
3 3 7.0 168

¢ F 27.1 500

3 5 ¥ F 151 480
o A 53 100

a T i T 20.0 400
! -« 443 1,316

A7) F71E F471€

9 55FA8%, 2000

Table 2-2. = H&¥ 714 5 3F(Y/10kg, &)

dx 1€

24

39 49 59 69 79 84 9¥¢ 10¥ 11¥ 124¢

1999 10,396 10,167

2000 10,600 10,909 10,000

2001 7,382 7,417 11,206

6,554 9,154 8,760 9,510

4,990 3,933 5,609 7,880 8,769 8,327
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T gEusagxdqE 19999 AR A S5ENEEECE AN

A kg At 52 BAS B k. oRdAME dula FEFS

= A Yt dF FESI] olddd FEo] 7hEdt

S8 sgon ahes Az As daE R £9 A3 "o} %

SAES Haglete] B HolofE2YE THE WY oz &) A

10~30% %< 10kg

HAY 121~ 19399 Ao FEAn

% Holn Yk AHTE AR AR AuAvtsh FrholEe FH o]

ARt} AdE GFAH7IA 6dLAA THB7A] Aito] FhEsim A WE

Aot}

shale] G Fol JedA gon wusl g =4

A2 P59 olgd ABAF Aol B A gom yiw

£29, Usd 43,

ofth, 9] WEu A,

WE BT, g fuad S 4ddul @ 7

WEY &2 SE jgsn o
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Table 2-3. Wz F& 9o FFL

) e "z
T3

AEY sdaA ge T AusulE Awsly  wEy
o 4 A (keal) 27 260 26 277 271 49
F(g) 91 153 91.3 9.5 11.5 84.0
o (g) 0.9 11.8 1.0 11.8 11.2 19
A4 (g) 0.1 14 0.1 3.2 3.0 0.3
g4 (g) 6.7 61.5 6.4 62.1 61.1 117
G RN 0.8 4.1 0.8 6.7 6.6 1.0
Za(g) 28 216 27 61 54 8
2l (mg) 30 113 33 299 293 58
A (mg) 0.8 43 0.8 4.7 4.0 0.8
L E F(mg) 1 18 1 12 10 3
25 (mg) 334 2254 312 3276 3208 558
HEFRD A 119 49 318 4706 3918 1340
HERY Bl 0.047 0.2 0.05 0.51 0.47 0.05
H|EFRl B2 0.04 0.26 0.05 194 1.16 0.15
H B C 15 0 b5 40 36 19
Lol opal 0.5 4.3 14 2.8 2.6 0.6

A8) FEYTATL, 1999

A2d 9 %

A4 QRN AMHDL Yk FFS AA YRIEN NFswez i
Jed, 2 FEHE FFS A AFEFORA oux, vlokm, T}
A, FEAG Fol ek YE ek SICRLI7E vk E A GoN s

B gou YE AYANQ EAolEE MES R FUAAE oy
s

g 72 At goh A HEdd JE FEube vl 2 A
e T R 16~20%8 dEART 28 w3 §FAE FoW EG W)
Bl ARl bl vlER]l Co d¥E dEdRT gt e Wow H
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TEHAG FAAS FAYE D @ g E BTN diFE), 9B
Aol mla gzt 1
XA = a ok

HEd AFe] WEY FFoeze e F9&, HFHIE F A6
7t low Zylolxet ojutgrl A AR AuiEI AT "otAE on] 29
dgolth YA Aats= waute] FFH EAS Table 2-49 2t
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Table 2-4. ABEoA] AlAE) = wlzur =g =

ofN

o 54

F3W w9 44 3§ 3 4 R¥3s] § 4
of ¥l 2 wrelFm x4 BAY AdEy o % A
Mook @ 9RgT oz A4 BAY AdmA F 9 A4
FeAY  @RFR x4 BAY AdNY O B 44

M 7 = E Y = R I Y
Fugorlz BolFE & A4 BEd Awxd F 3 A4
tolRx  MAFE x4 sAY A W 44

QRe| AUA D W4FE Table 2-5% 2ov FAAE Erolx, 7
sAv} oulely] SO 1 F Frholmate]l AA EsHEe 50% o4 A
Agtn gdom rre] WA F2 u2E Austn Yok 19%H 59
olo] mRAGoR YeHE PR BFE YARAL HED FAA=Y
5 4oy, AR ANGEY stmAlniie] AN N FEH (b))
12938 od 194e]o] F3ETh A HYWA FAoEAL 8129
ojo) E3E BF WRES AAsn glon urA FyNe =ng
FHo omtelr], Fhdstsh B FRAGME AFE 6~849 Alolo] F %
SEn Atk @A Aror £ e BhrRo] FAAL A o4

7 AYe FHoE FFHT ok

M
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Table 2-5. &9 dt&ut WAET}

TR 97 '98 ‘99 ‘00 ‘01

Al ¥ 2] (ha) 17,100 18,000 18,600 17,700 16,100
A (E) 247,000 257,800 265,600 253,600 227,500
Z3F(E) 177,000 187,800 194,600 184,900 165,300

2HR) & YA F 42000

152

Al 5

q

A71deze 1~597H4E FAA= o Fjate], 7~89 &
ko], 8~1297kx & Y& Fujdto]l EetEm Yk FAUL F F£EA
b 7-892 Yo BN 6~79¢ AR FEAVE 49 '
gt e ASsnE iR ¥ Iuiate 247190 AL
o5 # Atoldl F2 FIH e, ol AFe dEHe At AFFA=
Bpatn /1§52 Folz st FRFFol Lokl Wt

Z5t%9 o 84% Axvt 22 T dWaH|SOE SHHI 16%7 ol

dAea 5o AEs 982 AgHT A 499 FRE APG ot
Y(@ole A2E 2ol @A 29 ), AFREEF, 170 $3 o] i

GE Z)F U o] 9 HEx o] Tt FHE Gl
Fag AEAH AR 9% 2 F At 79§ diAu e #uA o
1/2, 1/42 &2 svjsta glom FepM

g A9 AeHAS Ya $HUEoy UF st #ujgn gk o
P 1,709g 2.2 A sid F7F FA¢ A AHe)

Al AF A¥EHL Jom A HL F9 287 =32 Y7l Wi
He A& 3718 3ox gAdr wste HERIA, By, By, C

gesol glol YRASS wavre wede Rudn Q4

o o

ju <
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AEE HES F9of Ao AFEL F5Y F5% #dd RHo] Wi
B HAgE A3 9% A dH4,
9 7hRH>olEY 7|8 FEFE] w3k AZA o] g T wE
wound responce, AIE€d A Ae} #FA3LH topolone®) Y hinokitol A &),
2,5-norbornadiene, aminoethoxy vinylglycine® @], 60% ¢ COE = @ste] 4
A5 dEA YFS JAA 7= AT S0l RuHAG £ AFd F F
g A0 stRd ", gsE, §71 g% FadAs ey
buttercup squash® 7% A% 48YUA sucrose? %ol 714 Z7hgdn 3¢
T Kabocha Z9e] Adut FF<t FiE JA57] fste] 46T 55TAM
458 2 158 AAZF 10C/B3%RHZAH 25T Ba3A #5788 747 15
T, 65 AFATE A AT BaE A

H59] UC Davis 978 & winter squashd] €3 F¥re 10~125C9)
ste] 2ol AFE A9 AL Ferst At FHe] wkyol A1
H&ol F7tstn 53] 5T AFA AF D ule] A3 H2FojE woln
dodle 2EE 08T Ruseh. =& 15T Youd 37

o A g Moz 34 AEHEg 125~15TY A 28 3%
- wERAAME 50~70% WAVt ABsFolgtn By 5 2R
T2 HEF QoY 125THA 9 1% B9 £52 AY9HE F37
g 4 itk B st
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4. Az 2 ¥4 23

33 F gy grd =93 uxE v AF, 10C ¥¥FA=x 2 50C ¥
Az AZNY F 474 FF #h, FA, 23, FREEHE, 5HES
Z3 3Rt

7] (Novasina,

= = 6]
83t FA5AT. 6TCAAY FHs=EE T3 100

FRENEE B33 FEHE AL e FTUFE AFLENY 1

L £HE 59 B FAo) uigste] 3

2. %4 4%% %3 22
AR R B AR
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% REg o8 43 FYYF A=

Agiel ot FFARY B AN Zens Juz S84 &
Qe AEL AzdnA B B 4y, FAAL @ 255 BT 5 ¥

3. A& (ZAAFo]) s A AE
7t AA =

H3Hhe 5xIxlenZ AlAd & ool §AE BEAHIAIT dad
Fodk 29e gUHoZRH HY FUBE AAsNY AEE FAANNI Y
3t B e AE&aAT EAY AYE 60~90TY 2=HEH A 4
AlgtR o A 3 ZAMUGEF(SAPP)H CaCl§ 9 & A43ta )

L}'ﬂ
rlo

v 23z A4
HEu dHe AYH2E YA 4 27 AAE Y39 98 TFY JE
I ALz IS Az Hsw dHo FESACY. YA
AW Foan 2 3% #5744 9% crispness
B7retsich. 298 H7HAIEL National Starch AH AE & AHS-stiTh
Lt dHd FgAE AN Y29 sodium alginate, CaCl,E& o] &3}
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4. F3ug o] g3 G 2x Ad

howEe 2 RAR(F, A AN2E Az 2 A%
YEuhe wud ¥ AS AAGT ANFRe Astn, Fue FAE o

9 F AHRRE Ao smm ANE ZEARUL ZRAT Bsv 24
Al =
(s

mAlgtekz] flske] RrEErst FAEe T 119 AFE A

o]
:l.‘_'
7Fet2 3143t A 7] (Utra-Turrax T25, Germany)& ©|-23F4 16,000rpmoll A

HoEh Ao ALgE 59 Axe MEay ZYACd FAE BHS
HE st AuIEPM o FARS FAHHE dAste] A AT A
& AAR 600g FAWEHE HFE 272 EGS o] B EoA 383
# v S AU} oF 1208 &2 Jheta 49, g&e, Ay
2] % FAHIE H7tee 7tEsUT. olF & HIE B9 Yo MAR
7b =9 vE #8ld EAs 8, 55, 2EEE AU 1A o e @
7 Wztsto] 449 onx =2 oiste & AxdAeH A d 23

I YERAsEAN Al AREs

fm
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Oft
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ot

oootser A 23 Az 9 YAs A
WS WEE okt Bold 19 $3HE 91 Adsel WATE
HE 443 427 120T7HA 2 F 80T74HA ¥4A2 b5 44

AN

M@ §42 Arhate 2ohRs wEHE 938 faadn. cslel wau
HAR(HA Hol2ES Hdtel AAE 4 TRY F $4, 429, 4%

THME), ELFIFMAFIFASAL, Ha7] BLF(F)otel=)
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ANELEF(F)otolF) 2 £L2F(FH) T FASE AH, &3, 718y
Az&FAT 7HAABE F FFY 20%7F #FAT AFG ZYPAGeR AF
AT BeAAE B 7IE: T 43 AiPH d3e FIo wEd
A7kE 43, 4 AR A9 2 v E FH€stn 47 A, Fo g2
71Z= WEE BSHAE T 2AMEAT

g AF T FAAG

Wod AxE 121TCA 3083 438 F 3BT #2719 4TAAN AR
SN BSHAE S 71Ex WEe ¥%, pH, 3= ¥E R FIFE &
kAt
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A3 A4y 2 aF

1. W34 3% F342A

BAZA b Sart @ wEd FRad FB5e wEd uxol} %
FQ wrzw nAE MzEe) A i ARE e 2z BY
3 ARoltt, mEkd FATSE FRUNE, AX2AL 2ASH] S5 A7

1€ &Hstnz sl

N

2 AR FUHFENFLEAY w5 1A Ax

7b wtsutel 7 A% 54

HEuts 12mEAR AAs 50 Bxe 20 °Bx A®2e 25L¢) 1.3kg9
A Bss AA AR F FAdg FWE SAAY 8 Fro &
2@3tE A2 50 ‘Bx-A & AT A$ 60413k, 50 Bx-80C A& e 73
F 4AIZY, 20 "Bx-H2 AT BE 36AIolAdeH FHE ST Fig.

20 “BxRE B9 FEES £AHoZ FAAIE PEE B ¥R WA
BSFE HF YFIEE B dshRou vd B S8 olgaE Wi
sl 2A EobAAE SRTh MRS o]88d 4bkeg/al £WLZ 50

‘Bx¢] FEE BddA BAEEE A A AF FAEHS JAA 3
Azbetel BEF e =dadoy F AFZFS FIHAIIAE RIG 7
AFESE HilMes 1eo] fFaddoy Ad wtade] Ful ¥ 3Hcooked
flavor), 4229 84L& &3t 70C 2413 B3 & Aoz A3 o

AN A 1507 BHA = 4L Ao

o w3y uAe Ax 5

Fig. 3-2& AAW(EH7] AQAAZ5D)FH 50T FEDZ24ADAIR
5 mAe FAG FRERHEE e Aol Ay AAAZA nAS
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A 3mm, FEEPE 073742 A2E 1R Y FHo /M e ERE A

Z2eE9 NS 2 A4 dzxzdE st sAh

42 1 i i 1 1
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Fig. 3-2. 33 2 229¥g 2eld 4% 149 FA% SReE

Rk 10C WETS o &2
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C WEAZY 50T EFAZXE Wl 4847 AxA F3
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i

539 F70 w2 5

F5Fo we #AnAY AFEEHS s FAvst 288t 179
ZZA ) A F& AAsnA A9, T2, 13473 E EHGR2ZHE
50 ‘Bx9 Bd& Azdn F AEF 2 AxuA9 EAHS vu

12Zmmz Ald3 Hazdoz uAZE AR v FHY AFE F7HA7]7]

3

IJ'_
Az F9 Awrl 1R 9A UEken Az Fo 44 Hud TEDg
o&d AT A $rAAY. £ LHFE AET APFE BHYo|
Y% B} wtaur nA 24 AFaA 2o BeAR.

Table 3-1. T &4 @& ¢3ete] JPge 2 23 F Ax 149 54

Az & =AY
Ay Y HYZe fixe

. Aw (&9

(°Bx) (%)
A 47 76.32 0.44 3
7 44 73.65 0.45 7
TG 45 73.39 0.40 3
Ag+a3gd (1:1) 455 74.81 0.44 6
Ag+x =g (1:1) 45 75.71 0.43 1
A+ G+ EH T2 A(53:2) 46 75.93 0.43 5
A+ X F+EH TR 2(53:2) 45 77.54 0.44 2

" 50" Bx &9 — 70C, 2hr HA— 25C 42 15hr IA—-50T, 24hr A2
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Z. ZE A , U8 H 2A 3L v A= A
H3u wx o A4S A Bux Gdd YA, 9, HE &
Zkzy 05%, 025%, 0.1% Fhd HF7rsle Az FHA2 BT 32U

oW

e HEAT 60FSE A L WA B AYTA oA
05% #7H7o 52902 WAR #A 025% A7 Tl wa) 2
Fg ARNAE B4 Qen 2o REYAE A% Ui,
oJF A7tES BF Frte o358 2Ho] 2n AAAL ARE 2ASAT

uh. &A1 53

Aol LA A M ARHo|glonz FHAY FeAHAHY
EHEE Asta] =3I Zo] Ry AFAel 3l
Azstnz vt Agd xxgo] AU £ ES HIE A 7o
A Mg sasta Az 79 23A2 & Ay vE L= Ao

o
{m
i

Table 3-2. T 243 F&A Ao @& Hzur A% 1%

3dgde %

X . & ot 7F AL

o %<°?3;>E g AV @AY
A E =) 45 74.86 0.48
é—;l%:EE%*(lrl)@‘ﬂ A ~—0.5% 45 75.17 0.48 2
el ¥ oh&n)E(54:1) 46 73.65 0.47 1
ZH & 47 72.24 0.46 4
No blanching F33 79.05 0.60 5
water blanching P33 85.72 0.66 6

Y A4 WEuk@m)— 50" Bx 9 — 70°C, 2hr AA— 50°C, 8hr AZ
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=
tle
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b
2
o
=
g

2. EYr 23 Ax

M

hogs R Az
AAAFSNN QA su) Bsu BUe Ax¥ W stzHwo=
FRAT ZW AA WolN FANZ 50T FEAZI} AP L B1H
60T ool HW Edo] AA AsHE Aoz yugonz JFAze

i)

T 50T nASA

4 AFE Y3 £2E Az H3te] 2mmE AAS Hser 49
< 77t 94 blanching &, 10% trehalose &M< blanching * 3,
AxWAS 4129 5122 4934

o 834 fE5H2 de =Hdxd 222 2gAed Hseks npd

W27 BAE BBAHAA AzHwolE 2 78 /54 4R nsHEs
Fola ¥ulg 3N/ ANHgon EdgRat 4F2He 1T U
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483 Ao wudo ANYR o g3heich

blanching 2] ¢ 10% trehalose € oA 9] blanching X8 +% A Wsd
BT} 5AIZF o] Ao AxAIZke] ¥ "ag Aoz ekt

25
O-—
20 R
l}'---\__,( )""“—-—‘—-—-.
S e
S 15
o
7o
]]H 10
<+
5
0

0 5 10 15 20 25 30
HZ=A|ZHhour)

-O- steaming -# control

Fig. 3-6. A %3 ¥ (control) @ 3] 2] (steaming) 3t 5 12
Az W R As)
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Table 3-3. Ax =AY w5y ool Adut EA Hlw

i

A g 4 4ES B

Water Tre(10%) . .

C : 720 Steaming  Steaming
Blanching Blanchin o

*  I50tq% botAx 0UAE -FAAE

L 72.8 70.7 68.7 68.8 76.4 77.3
Az a 13.1 139 142 136 14.1 14.0
b 339 34.7 34.0 33.6 30.6 30.2
A~ O
T
(2/100g) 10.1 10.3 46 11.8 9.6 95
Bulk density
(ml/5g) 25.0 11.0 8.8 9.0 8.8 26.0
WAI(g/g) 2.1 2.1 3.3 2.2 2.9 2.3
WSI(%) 52.9 46.7 236 53.2 37.0 51.3
= o_]-] %_ o)
a9 Fng/mp) 62 5.8 47 85 6.6 7.1
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e,
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[»
it
ot
oln
=2
2

Ahge ARes g5l 15~

40% WHE vt 715 RE wwsgon 20~30% H7HTFE 29 ota

AE o] gro] HAHEA 28 =He Ao YEgoh Table 3-4& F AR

MEANEE A% H2AFE epd Ao

Table 3-4. ##Y W3 AZE ANz A A7 ol §n] (%)

A2 7
I o il v \ VI

dze 2o 185 25.0 25.0 25.0 25.0 30.0
22 f2d 74 10.0 10.0 10.0 10.0 12.0
AR & F 6.7 10.0 10.0 10.0 10.0 12.0
L 7HE 415 30.0 26.0 26.0 255 12.0
B E] 104 10.0 9.0 9.0 9.0 -
ZEYAEY = = - - - 12.0
FopEw 45 5.0 7.0 = = =
AAE 3.0 3.0 5.0 - - =
obAf EFE T - - - 12.0 12.0 18.0
FEFT R 0.6 0.6 1.0 1.0 1.0 1.2
HAP = - - - 05 0.6
ches 5.2 44 5.0 5.0 5.0 -
e 2.2 2.0 2.0 2.0 2.0 2.2
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978 olgsted PEu A%E AxAYT B BEL) U@ %

go] Hx:atm Y ol B3 =AH DATFANE $aa 2ol
e FANR WA §FE FRNAD. DHYTANE $E9 2z

Mz WA Arhsdeh wEd 2% ge] o $HAE okAY we I
AFe] M N AYTFAMA $Fed 7B hE 24 FAHAUR. N
ATl Al oF & GOt AL
o2 yent 2Xd e %e o $J¥ BHoz2 V AeToAE HAP
g g 2gu VARTAAE i =% gl Y
B7hg wgomz VI APl A% wy gy TEdgx
st o,

L
ox
rlo
poch
o
o
BN
ol
e
o4
e
]
Py

sio RARZA WMo AAHE WATE BE AY F AAu:
o wrEw Axo] o] $a9e W AXo] M FEHE Rolsxw 2mo
2R Yelgel weh EAY gAel WAL WYY gol =AAE wHol
AHHAT B o AL H@I] Asted 2AART BHAELS ol 3l
Rith Table 3-59) WEUIZ Zzt 2ZE WEel o584 4YdL o
WATE ASE AP bE WA olFASE BYH BeoR xuME
S AT AYFAA o 5@ ge] AATH FALL ol F AYFE oFd
ge QAR 2Ed BAE Roldvlel RAGRAG. FAA A3} A &
AR W FFR JEE0) JolH 2BALE AT 2Z9 B 540

7 =A E7EE A
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Table 3-5. 229 B4 7jA4-& A W@ (%) € #SHA
A g T
VI VI IX
W Euk R 30.0 30.0 30.0
Bu 439 12.0 12,0 12.0
AA B 12.0 12.0 12.0
Re W® 23 AR 3 AR
21 A7/ 12%0 " 12.0 é12.0
y TEU2ED 12,0 12.0 12.0
(%) CHIEFERTL 180 180 180
FEEN R 12 1.2 1.2
HAP 0.6 0.6 06
27 79, 2.2 2.2
7 EHe REE) 5.83 5.17 6.17
T Qe 7 5.17 6.00 5.50
3 A= 5,50 6.33 567
A 2Ry Vs 6.00 7.00 6.00
o) Az Az Yo 2 Jou A2xo 4
FAAE B2g olgdH A wzw Azt wsd g Ayo)
pEegorne Wi 2u Az P YUY PLRYY AZE A=
2 FAE HRHYT Table 3-63 2o FAAE B, FALst 50T
AN e B, steam HYE 39 50ToNA dF A2 B =114z
$UE o g3 WEW 2xg Azsdrh
Az Pau Axol Mat= Table 3-73 2o steam M8 & gFAx
(G0T)% 3 BLG 043 AZolH b ghol ¥A Ushow =gz

# owrEu Bue Agd A NE a gto] ®A Uit w7
steam A2 ¥ AFAZY B3 B2 08T Ao P} 2FY /)5



E A =L HIME Wtk Mo lojA = steam AHE F EFAZT W
ah Buke A3k Ao SHAZE BEe Bog ol g3 A Alo]d
A zolE =7]A Eaoh
Table 3-6. AZWHS 223 F5a S o] &3 A 24 ulgu|(%)
A g T
A B C D
4 g% HA%Z  Steaming® =]
Az 50°C -50CA % Az
el 2ot 30.0 30.0 30.0 30.0
2 439 12.0 12.0 12.0 12.0
AR B 12.0 12.0 12.0 12.0
2 HE 6.0 6.0 6.0 6.0
AR 6.0 6.0 6.0 6.0
94E dred 12.0 12.0 12.0 12.0
LA EFET 180 18.0 18.0 18.0
FEFE 1.2 1.2 1.2 1.2
HAP 0.6 0.6 0.6 0.6
AT 2.2 2.2 2.2 2.2
Table 3-7. ¥3u AzRdo Azuye @i 2o £37
A g F
B C D
g4%51z Steaming ¥ =9
50°C -50CH=x Az
A =} L 69.06 68.66 65.17
a 2.69 4.28 497
b 28.84 29.09 26.87
AE 36.77 37.41 38.32
AsAA A 5.86 7.13 7.13
gk 5.86 7.13 6.50
34
A5 5.86 7.63 6.25

_51_



2) tsu &% 45

gsut 24 2gg olgste] Zgus AU $8F £ A AFL A
za 1A sttt Table 3-8 W3w g Zuxg wjgus AA7)
A% FARe HFH BEEHE vE o2 AT D7t 7Hg 53
Aok HEer HoAER FFE AXEH o vude E wf 4 BT ALE
A wtzure] so] tha okd oz Urhy B¥ ¥ AES s 8L
T3 A

=)
bl

7 o

Table 3-8, ZH L L o] &8 Wad FFo) MPu(%) 2 #5 54

A T
A B C D
u} 5l
. 16.7 185 192 16.7
a8 16.7 185 154 133
Mg 33.3 25.9 26.9 23.3
AT AL 333 37.1 385 46.7
= B /‘-_'_ =] _]
i:s-'E TEfl -g:? 7+ P
s =00 44°BxE B8 43 -
se e B} Wy 9 zdel
-
¢ =& A4 g8

Mg DE 71202 B4 BE 3379 2R T FUYRe
Aze 2z s o F& RO sn S5+ FE A NS
CPO027t 44 71EE7 %Skeh CPOOLE B9 o 4 ¥ Bolgion
57 Eold42 BE WAS 2E oAZ PAAL wHel A4Hy.
CPO02SH CPOO3E %33 % o ¢dt B Uehdon Bsards g2
005% H7+d A=A FeAA 23 A A BrhEA
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Table 3-0. £% o] F72 29 Y34 ¥ F7FY ¥ 54

2T @
CP001 CP002 CP003
A 6.88 7.00 6.88
& 6.38 7.25 5.75
o 0.88 7.00 6.00
T 7z x 6.00 7.25 6.25

3. A& (=R F2o]) W5yt AA(stick) /N

gee Qwe zax ool §Aow AES] fdANE WU FAw
¥e $RHE W FiXNn AXE 247 Ao g FAleln 754
e ulg S48 Aoz HAAHUT BN AAEoR HEA FAEEY 2
e de Ay 714 Fesdnh AEa AFe Ax

_[OT
FEH T A2 FaAdAM #2825 US Aot

N

oAy 2 A8 AR &

Sxixlar2 A% GEvte] H4E FEYIA)
Erozre 39 felge AANN ZEE FANI] Asel 2AY A
9E AT

B3 AE 60~0C LEEAS QA gA2TYY 21 §
sha zAe] A4 $E% ST 389 VA AedE AUt 2AY

! %

T FEGHE 2AAN 9% A

L
o
oY
i,
"
}op
g
>
b
Lo
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A @i goAE AFe] HAUn2Z YA ZJUYEF(SAPP)H CaClt
Aol =AY3STh Table 3-107 0] CaCl& o] =R M 7oA v
Hgu4 57 FolE 2HE2FE /M F FAssen 7]

52 ZEWe] A8
557 P S5

Table 3-10. ERH zHo] W HAEL Hsu dHe A
A g I I m I\% \%
H d¥g
o F 2 2k(%) 14.24 7.77 9.19 12.21 6.76
e 6387  5L16 7066 6434 6259
CI‘lSpl}?SS at 2 3 9 9 4
15min
BRAAE = A AEE EREN =3t
X9 ¥g ERES A AE
B oA] ] AE %”é i o o] & AJo| glo] EicE
5 A (R 2E) waAnm O ] ‘Si ] ] 27 7+0]
g Aol P A4 A3 o
ghelo] A T T o

"1 no blanching — freezing — frying

O: no blanching — partial drying(70C, 30min) — freezing — frying

IM: water blanching — partial drying(70°C, 30min) — freezing — frying

IV: 0.5% SAPP blanching(80C, 3min) — partial drying(70°C, 30min) — freezing — frying
V:05% CaCly blanching(80C, 3min) — partial drying(70C, 30min) — freezing — frying
? holding time 15% ¥ @537} 58

24 AMe 98 294 JRER
YEOE FEHE MEY ZaX Feol 29¢ HAE W holding time
& N 718 F5E F2NA AFd wpAR Ad2Ed A 38

WEFEHE FABEE 7hedt7] 98t Table 3-113% o] WEH o 2
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=
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Ha
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N

FANFSolnT A58 ¥ V1F FEFE 23

%L_
A EPRoH 715 FF 10% olul, S 40% oHE

Table 3-11. ¥4 & s dHe ZdA dEax

A g 3" A B C D E
Elol? = Crispcoat , Batter mix
'3371?3 B b ®  Crisp film¥ Hylon®V  (National Pectin
e ucC Starch)
E)] off
252 5) 33 33 33 33 2
‘fj %gf-%ﬂ% ;o4 14.99 12.38 9.42 7.08
52 A
25 356, 54 50.68 45,33 52.31 36.94
Crispness at 25 3.0 3.0 35 1.0
Crispn . . , . .

Ual: 05% CaCl, blanching(80°C, 3min) — partial drying(70C, 30min) — batter coating —
drying(70°C, 20min) — freezing — frying(170°C, 1min)

PCoating powder( H7FEA-D 60%, FAHE 13%, Fot 0.1%, SAPP 1%, Soda 1%, A7 1%,
H7H2 20% ) ¢ water = 10 2

Yholding time 15% 3 #%3 7t 584

AYT AR FolARe s S44 ARY guest drERoR T
v G Qe adel T3 dE AAAE ARG Ao =W
A543 glol AW = |
ol A7 ANEHRE Hojska Bt A AEHE FAA B
=



7b e A7bAlol, M T Cx 55%9 amopdR o 45 WAdREoR
A P43 98 I9o] 5% H MY e BEF AT AY
Atk 72+ HItAE ABIC=10:1060.2 EFste] A& AT 94
7HA AgA BT 2A o] S oy Ml Bad Ao vehgr

AP AL AEF AT Ex AFY 718§ F4Fo A Uy
o] aRHoz #HaF HA FAX Feo] AFFH FAG FTF
Ehii o g Azo] wjg AA 7130 Fih

Ho

ey

o
£

. Z2ol=¢ AHOEA A

HAE H5d A9 soAe 2ARS WAL AudE F7) 98ty
sodium alginate®} CaClel ZAgd 93 ZA3AzgE 839 Sodium
alginater %3v 431 JYE=zZ JAFEJ} gEEE X
CaCly &9 HAANIE FHo| ddd F& 3
9 AR BAAR YHEe] 48 2ARS FAsfon n2M9 HAY

o gtk meka o] A AdE wEmtEge $iy HoliE I F
T2 ALIANZD AH AT o] &F we vis EHHY Aoz v
=3

yront wHol~ER Az HHE WS HY F VEF Fr¥el WS ©
& Aol wyow yeiytow Eug Axd AAL HZ AEL EHAo
A AL FS FEFFe] AAHAS Al BER e 542 7HA

om WEW Sf9 P} gol $FaATh

3

Z 718 FESF A2 Ag R R EFAY (par-frying)A 29 §&
R ez AYHA donz dsx
ol 10%, 20%, 30% #2)% FH
A (FARFBA & FTRADE S&3td FEEF 48 ¥ HAY
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& wse ANe Azsn 1%E vasged A7 22T B F 2
FEAZL Asigon FANTols Wty BRe RYHA ik Ao
= vehi,

3. MBS o §F NG Ax AW

Uy sol2ES Az FE HAF HAA
Hours vy, gdEi olg W2 ZEHsn TFY B HE ¥
EROELE o] &3t HEHEAt AxE WIEW Holre EXL
Table 3-12¢} 2t}

N
h

Table 3-12. H2AE Ge@ 228 459 so|2E9] 54

Hoj2E" oH 95 =
T L a b AE
A 6.1 15.1 48.4 177 25.5 54.0
B 6.0 154 50.1 18.3 26.9 534
C 55 15.1 49.3 18.1 25.8 535

AL zEH B MR C: AAY F vy
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248 sy so]2EY A3 v P A, AR FFo] =
of $EAZEoZE Ao ta ZAuzgloy AX HAxgozE 23
body#& Feidted 7|]a=rt $48 A2 YERt WA S8 AZEA
AN gt HAY Eajas, deEzes Ra: A AFTh

wEute HAH HrbgS A7) Aste] wEY Hol2E HlES 20~
60%= WEA7IEA FAE] LT, HEH, /& g wade d
Tbe=rt S7hgel weh 2L e @AG Aol HAX FIH % F
FHA ot AL ek Mo Fa TIA J1ZE AN HEE H ol
£E 30% H7HT7F $sk A

—_

N

Table 3-13. a9 H7tge @@ dod Axo] wige 2 #5 54

A B C D

WEu o] AE 25.0 30.0 35.0 40.0
G 10 1.0 10 10
SR 14 14 14 14
d  F 9.0 9.0 9.0 9.0
R EL 6.0 6.0 6.0 6.0
~ B 0.2 0.2 0.2 02
7Y 57.4 52.4 474 42.4

Ay 6.25 7.13 7.13 7.13

* oy | 6.00 6.50 6.83 6.13
g ot 5.00 6.50 6.33 533
A4 S &7 5.13 6.75 6.50 5.50
g8 5% 5.25 6.98 6.88 563

Vujgtelel wel sl4d & S 20% FAHEE 719
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o% WEu AXE HFAY KPS A4+ Ao A3 JE AE 4

ugit wsute ArlHe BRAE AATAAE o b &l FF F 7
S, 3% BE Al FAME baol Fashe Re2A eikes

ge APl e A7 dFe w2 drE st 9.

fujr

. #ARe 47
Ak P2E SolA BolHIL Qe 2EFAH $Ese] WEY Ax
g 2msA 0e 5 U= A2"HE A AFToE AxSuA HYov @y

atal o Tuk Fug Fxsnz k. 718 Ag od FAsE 3t H
ZF(1%), %3 H7F0.04%), FAE H7EF0.04%), LFEE AT
0.04%)5 Hlu2d Az da H7MF70 $5sAen & dr7bye 129 W
o] mAZ oY oz §EI sto] de A AHHUT

gul Ao 7L uhg H3lr] $8ke Table 3-149F 2ol §4 R of
4

8 e AYTF Az F
2% he Fovh ek OA
PPt oblE A7 G4 ¥ Fol MR H wse] waw

2 Bk wet wEd AAhEe
5% Zh. o AYFANE 2ZRAY Le %ol REFPOEZ MY
B OIAR TN A7 2w 437 22 Arhskel dueh sz e
B F o naddc ANEBL AEE AYFANE ANBEMIRG
ADEURIVIS AH4d ATN 28 /EES dehige dn7] 22
& g AATAAE FEENRS AT AT A A8ES)
Z st

_59_



Table 3-14. @34 A3 o] Fr RAL 3 S+ 2L Fvjg H7}

I I m v A VI VI

vt %t 300 250 25.0 25.0 25.0 25.0 25.0
oF - 100 10.0 10.0 10.0 10.0 10.0
# H 1.0 1.0 1.0 1.0 1.0 1.0 1.0
SRz 14 14 14 14 14 14 14
90 90 9.0 9.0 9.0 9.0 9.0
RER 60 60 6.0 6.0 6.0 6.0 6.0
A F 02 024 0.24 0.24 0.24 0.24 0.24

AQeuUM AQEUR Haslgapy o AW
Zug . 5 vy P

0.08 0.08 0.08 0.08 0.08

5 262 120 120 12.0 12.0 12.0 120

A
T
q 262 356 35.28 35.28 35.28 35.28 35.28

Table 3-156 + 9 AZYF F 71F 71257 =4 719 VI vI9)
TE 4 F3%% F BFHAE AAZ Aot} AELURE AL
A FRGE FE5IES AL V7 AT dd 3= =4
ez

- 60 -

v

M
i}

<]

—_

o



Table 3-15. §4= 2 0|8 & H7Hs @Hay Az o] u)gn)

& VI’
a5 v} 25.0 2.0
oF 3 100 100
W 10 1.0
HE F 14 14
s % 9.0 9.0
AR 6.0 6.0
& 7 03 03

AAETR SR FUR

Fre 0.12 0.1
5 * 120 120
3 % 35.18 352

0. 229 ¥5v g 33

BEu oy 2T gau o) 2EE AFEle 23X Ho| S5
o el B 2@ A dzdRerz o TR FE& Yo 3
Fe HESD Ao $55 ¥ 58 Rdsna dY

Table 3-159 Wignl2 Az 225 FsdAE A3 K A TN
Mg Ee AFE BT © MO AYTAN B HrhFo] BRI B
2 Wob 01%2 F7F AlA oA #5HAAE Ao 1 Zde Table
3-16% 2t} W Az go Ry 020518 02055230 ¢FE Aoz Y
bt
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Table 3-16. WsH ~Xo] st & FXE& 93 v gy

VI VI X X X

u} 5 vt 25.0 25.0 25.0 25.0 25.0

of A 10.0 10.0 10.0 10.0 10.0

H 1.0 1.0 1.0 1.0 1.0

HE F 14 14 14 1.4 14

] & f 9.0 9.0 9.0 9.0 9.0

RERS 6.0 6.0 6.0 6.0 6.0

& & 7 0.3 0.3 0.3 0.3 0.3

] g 0.1 0.1 0.1 0.1 0.1

5 F 12.0 12.0 12.0 12.0 12,0

g F 35.2 35.2 35.2 35.2 35.2

I G3496A G3496B 020518 020551 020552

° 0.05 0.05 0.1 0.1 0.1

ot 5.63 7.00 757 6.29 7.43

5 & 5.38 6.88 757 5.89 7.00
£ JF %

A4 FERA 525 663 743 621 743

713 %

2. A 2 Aol oF FA W3}
AzE wsu 2xg 7)) 3 F YE2E dd 4F AF Fo @
H xjolg zAGOH e 47 2ANA AFE Fol 37CAH AFA
& AANFAT
4 Folt Table 3-173% o] $zu Axo pHel B W87}
on ANE £ Axe WIHE e A0T eyt BEH S4e
B AT Fol % Fol o $4% Aoz FHAG.

ey 121CAA 3087 AFsm 37ColM AR wau Am
JICAM 25 A¥ FREY 2xe] gwow A AR o7 Uehgm
pH 2 BE% 77 411, 822 2A g2dch vWARHozE dng 4
oot wau 2o gt A ofu], o] A7t AMET okfe Aste] =7

olf

o
0

A

4

o

rlr

l.,
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Aa AA gk ko] AT walbA 125ToA 3083 7S AAA
=l

Table 3-17. &4t 2o M E AFo] & F4 wisg)

B ¥ Ay F
ddd T 15C 4C 37C  37C
305 30% 8% 4% 8%
pH 680 680 672 644 669 411
% (°Bx) 100 100 100 104 8.4 8.0
L 5502 5510  55.15 5330 5355  51.87
] 972 972 972 1024 1080 1075
413}
2862 2865 2867 2762 2792  26.49
AR 4815 4812 4808 4886 4872 4954
iy - e e 4 w4 a4
(275
£ 733 700 733 717 734 750
# & 6.50 757 7.0 7.83 6.80 3.67
© Bt 6.50 7.00 750 7.50 6.70 4.00
L
A 25 750 757 750 700 650 583
FTd eer  7m 750 767 700 350

"125C, 30% HEZE A% ¥ AF
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125Col A 3082 Aad wau 23X 121CAA 308 AT+ FA
dAth ©l& ZZ 4Te 37CAAN AFHHEAM FAWstE d9E An
Table 3-17% #Zo] 37T A% 4F7HA< FAAs7F 24 Fhoey 85F A%
AXE o3 AT gA wae 2z A3 groA WEst AAHYY 2
AU 4T A TFE 8F AR FoE 53 FAEL FAHAT By & A
T 2 AFzAGME AL FFol AFEHY AAFH HALA DAY
g7 73 5& 3este YEZE 27 o A% A 2AS & Aoz
Al2 5 ot Semi-pilot scaled] 2 lAA &7 FRE #Ied YE
ZEE AN F AZANEE AFoNE stEAF Fo Z2W 2 Fo|dsst
noket Aoz el
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A14d A A

wEde we s e 93 wozd sFA4§0 BN AY F
SE A 5 FALH} QAN SRAZRY AgHE P 03
22 AF4l Qs 2 BAZ dFHn Atk 9% FEIANNE @
zuel A4ol B4 R A2 WA 11ARH e 1974 w2
Bube 59, Bsn s APolmz TN FEEe 7] 437
ol AWg A9 €A MIARAE wEwe] WAAIE H% F08 Ho)
o mebd B A7t waw 4% Fdg wolu HEe 487t 8
Eorsel A FFES FRE) Astel wawd AYYE FRHD
A3 ARAee ABRTA A o|F Aste] AFLES FEo @
£ A8 pEue 54 BASY HE% A AP LHES
FRGuA sgdom, A 5 AN 1ee WEFoEN AFYL By
SHEET )

(r
B
)

A 24 As 2 ¥

1. A=
B Agd AsE wEue AV RN FIAY FF000843
200084 AN F8 HF FYste] AT

2. A3 LESG 459 A N
S8 AF B ez $5A7 TAAGE AREAW 13097 A%
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M AFLeEs Fxo wE ARPVId Paute] EAS 2T A
& gE2FAHA AZT AR, €5 12C9 ¥% 40% RH, 60% RH,
80% RH AT, &% 20T2 &% 40% RH, 60% RH, 80% RH & 79 7
A72 2t F2d MTE Hstd 500x5600x500cre] AR H] A
AolEl & AFstRon XL AL o83ty AUlFEE 23U,

=}

P
)

3. A% AAe A¥
AAY2 $AESAY, L2 dAAY, TIAYE AgAeH
3% T8 fzTF @4 12C 60% RHY 27t npsdA A% 2 =5

A

EAeTE 3 JFRE 12T, 60% RHY AF wA A A Zs)
Aok FEAGTE A2 PFoR 10497 A=A oy FFA

FES 26% Ak 2EE AAIE duAHE T3] 30~55T9
ExAF 3BTH 46TE AAgAen F57308 dFA 7| Ex9 =2
2a3E FIAI e daMHde Hae FFEFLI 3%, YF FETF
5% W2 ZaHE A& 474 FRyoz At oo wat Y4
2 3BT 39, 45C 16A02 AN At EFAE FA 2SS 3
71 fiste] FuF EFEARE HLAT EFAYNE T 4H5TAA 44
FAsen Ay FFFLE FEL 1.25%A

4. A 5 ¥4 971
7h §u&

Hobe] Fgolzt HAHAY Ty RE W, £33 L FE Fgo @
W Bojdz fgsigon Ruge F A U AdtY A4S
£ YELZ YehhAch
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4. 5% g2
waute) 2% Bde 2qsgon % F2ee F4 2 AAY &
=

AGAN 27 TFS NFCE AR F TF 4L YRS

= - L
AEE universal A¥ 9l AH A=A (Model 9330, 5kg, Japan)Z 27

12mme 9FAFNL AEse] ZHSAT I AAG 479E GO
2 2R3 A7) BRFReE AFAAT.

ot 4

wEur Fy 9 WWHE F8K9 ME+= Chroma meter(CR-200, Minolta,
Japan)& AF&3le L, a, baS AU ol A£3 white standard
plate®] L, a, b&k< Z+ZF 9528, -0.97 2 0.28°] Ut}

vl A& A3

T8 gEe AACC Wi we 243 dnh 7H4d 2 EHZE, Bx)
S Wsek 5o FASZRE 4798 AHF F AFSY FHITEA
(Atago, Japan)Z 733t 51t.

3 AT 50gS 80% gL R dFFE3% ¥ HPLCE A3

A g Fe 9ste] dFEEAY 113 E(Alcohol Insouble Solid : AlS)9
Azsti 7He4d A9e sk AIS 05g9 150mle] FFFE 7Hstn
30CoNA 3A17F wgt & AgAste dL& FE2HE 200mlE FE3tH T&AHH
¥l(Water souble pectin @ WSP)& Atk WSP FE&3JALA  04%

¥ o33t A

< FEIL 200miZ HEst ammonium7Z-E43 # & (ammonium  souble
pectin : ASP)& d9t}l, ASPZA}Y] thAl 0.05N-HCl €9 150mlE 718t
B0CANA 3AZE F&F3t L& FEAE 200ml2 A &3t Fi7H84 A

ammonium oxalate 150mlIE 7}3F & 30ToA 343 wgk &



(hydrochloric acid souble pectin : HSP)& ddd.  HSPZALY 0.05N
sodium hydroxide 150ml& 7}std 30Co A 3A17F &3 200mlE A &3}

FABMVEE 7184 ¥ " (sodium hydroxide souble pectin : SSP)& 4%
;. J7hgA el BEE L carbazol-sulfuric acid'g ol ot A =si it
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A3Ads 2 g

1 AgeEst $E0 BE AF/128 sy 54
vl Ao A AFEAL d9ar] A5t 20008 89 3y S
sted bl A 7TAZF TEAZ FHAARS AFERAEZ 13097 A ASHEA

AgeEst $ud B2 AP7IE FEwe] 54 BASA AL

|

ZFAIA AFa AF), 25 12T F% 40% RH, 60% RH, 80% RH =
AT, 2% 20T 4% 40% RH, 60% RH, 80% RH X879 & 7 Hg+
2 gy Ah
7b. &

FaEte] AgzAd me AF7dE F4&E A F3E Fig 4-1

I3 2ok FHRES AFY FRHOE 259 o] HEArh 20T F2
AZTEY B AFE7A 20¢ FH F45A4 R APHRA oY 20T
-40% RH A&7+ 20C WA= 7l A" 23471 dAJ 12T
HZTE 80% RHY ILFEE Afstas 25 A3 AZAY FHAanst
AE Aoz vEyth 12T-40% RH A= A% 80474A] Hufj7 24
HA @%en 12T-60% RH £1AM= A% 5 100974 20% #ivte] F
H&& e

Hedhe Il F2AGNA AFFE 0UFE FHA&o FH3] F7
Ho] 604 7kAl 76%7 FHHI 90Ul HE FHLL 95%° EEA i
Bk

drsul Qe F HAH = Helle 8N (Sphaerotheca fulinea), <4

Fl

-

ok

(Phytophthora  capsici), ®A Y (Colletofrichum  lagenarium),  »7If
(Pseudoperonespora cubensis) S°] EilEoen o = #&d Fs)& F
© Hile 9%, gAHoeR 53 3 A3 9 AY 274 2AHE 27

o

o



iz
X
rr
=)
iu
)
el
£)
12
ok
Ml
-0,
dg
ro
o
i,
ui
kl
kT
K
i
32
Aol

100

0 50 100 150
HE7|1ZHL)

—¥— =T —8—12-40 —A—12-60 —@—12-80
B} 2040 ---Ac-- 20-60 ---O-- 20-80

Fig. 4-1. A% 2= % g=0 4& H3y A% A9 Fi&

4. 5% a2 s

wrsubel 4 x7] 40979 FHRAE Fig 429 2o AFLx o
gol $-Aste 12C AZFTEY 20C AT FHFHL7 Aew NG 37
de gt AT FFFLE AJT 20TAAN Jdsedz Ag§
A TN E 40%9 60% RH M7 FFHa7t o 1H= 80%
RH A2 79 FZFF2E0] FAHo2 AJ AFLXE 20TANE BE A
7oA 80d ol Fele RuAFH/F gRrEoln AYAE FEAH v A

Ak AFLE 2CANE ¢E7F 5252 FRPa7 AYerns 53 7

£

I
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AWM 12T-80%RH A Fe] F2la 3t

ARt oz fYeFEgA 5% ol +& 4L AFAl Ut
o wet TFFAE 5% e FAR AL AFFHE 12TC-40% RH A g
T 459, 12T-60% RH A3t 60Y, 12TC-80% RH A& F& 909, 20T
-40% RH A8 T+ 309, 20C-60% RH A2+ 259, 20C-80% RH A &
TE 604 Aoz YErT

H 3l

re

AY F 3% gt 52

b

3R buttercup squash®| 3¢ A o= 7}
28l 3 @5E, 7714 S ASAAC v EaEdnh

0 20 40 60 80 100 120 140
ME212Hd)

— 8 1240% —A—12-60% —e—12-80%
o E}e- 20-40% oA 2060% ---O-- 20-80%

Fig. 4-2. A% 2% 3 = W& w3y AF Ad79 sFg4$
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4. 2x 2 {3 us

gtzube 3 & gRE gagge] RaHe F& @ AFIIF T4 7
E=7b WaEnh gaee 749349 7 F5 #AOAM 2~3Bx7t FUHEH AL
W AZ7)el wE FEAEtE Fig. 4-33% 2kt 20T AT+ 29 A
047hA BE7t A FrtEA o o o)FE AG7|Yel FIhgel whel

18

=

fic

W

W g g
6
4
2

0 20 40 60 80 100 120 140
HME7|12HY)

——12-40% —A&— 12-60% —&— 12-80%
B 2040% -+ A -- 20-60% ---© - 20-80%

Fig. 4-3. A% 2= 2 §=d n& 335w A% Mgt g=vs
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Table 4-1& HPLCZ 53 % #dF ¥3F& Uehd Aoz Bidte A
Zol met frutose} glucoses W37F AU A F7HHE A= Yely
o1 sucrosex A& wet FFWEIL Ao 259 FE7F FEFE A
Fz719 Sttt 409 AF2 2A AaHE AoE YEwr @d
12T AAFAMEs 7 o] &3] FAHe AoE Yeyrh o9 e
Azl 73 24 2 FF Aole AFEAN WE TEFFY Aol
71908 Aoz AtgH™ 53] sucrose FF A 9
a2

35
=

Table 4-1. AF z2A¥ w3 A% At #F8F H3}

=7 A 2049 A7 80¥
(f5-%5%)  Pructose Glucose Sucrose Sum  Fructose Glucose Sucrose Sum
12 1.16 184 528 828 143 196 310 649
12C-40% 175 206 193 574 1.85 243 223 652
12T-60% 1.81 2.11 307 699 177 215 106 497

12C-80% 1.75 1.94 39 764 2.22 257 138 6.17

20C-40% 1.66 1.93 261 620 131 1.98 044 373
20C-60% 1.33 1.67 6.32 932 1.25 1.88 242 555
20C-80% 1.03 1.48 8.65 11.16 1.22 1.59 466 747

AR g ART AR

fus
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g 4= a3

Fruit Hardness Tester2 =43 Z X Fig. 4-49} Zo] Ao o &
37t 4 Aoz Yent ARV ZasHe AFE 2 AYdTE ANeH
Aoz FAd AA F4FE FE FEL otUReH AYFE Fde
12C-60% RH A FollA A=Wzt 40 Aoz ey,

4.3

2 = (kg)

3.5

3.3
0 20 40 60 80 100 120 140
ME7|ZHY)

—W—12-40% —&—12-60% —@— 12-80%
B - 20-40% ---Ac-- 20-60% ---©-- 20-80%

Fig. 4-4. A% 2= 9 §x9 & ¥ A A9 Zx=us

ol &8 gF

god 3§ Rz FELE 27 797%ANAM A% 8047A 5~6% F
7hatatzt oAl Zaste Aol ed BAS FAE D R 2o £EFF
W3 2 Yol 20T-60% RH A&t 20C-80% RH AgtE &
T3F s AAh
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v ¥ 2 5o A Wst
AZzAE AZ7I0d e gEute 99 AR WgE JEL)e A
F7)17bo] A=sbas A& F7hsit) 80 ol #ASE AFES Hew, &
AT F 20CAM AFE HelFEdA 53 =A ety Jdx(a)9
st T (h)e] AS AR ow BE A FA 409 ol FAF ==
AE Holtk 809 o]F st %S YA 74 A7
35 Bd 20TAA A=d M7 27 22 AYF80% RIDAAM &
of M WHErt Akt
5o lE A Hste gz AR WErt BE AN A&
S7tstt 8099 A 71zte] AUEA Hase FAE EA

oX?L_._,c»N

mlm I-ﬂ

rE -1}1

mlm

=

AL Q9 S 2 24 s

7 At F A" ¥ 2 WSP, ASP, HSP, SSP 234 333}
2 AF}A Fig. 4-59 2ol §5 40% A TFoA =& gaF wslsr o
2 Astgon 12T- 60% RH A& 7oA H= 3Hako] ARSI AR A %
1 AT 24: 23 ATy 499 299 §F S ¥ad A7 Fig
4-63 o] A AMz oA Ao wel ASPL SSPY WIE Mo
WSP¢ HSP7F #4ase Aoz yetwo. A4 A% A= WSPs HSP
7V BF AA #AAEAoY 2FE FEA WSP #47t E3He Aoz
Ebstoh.
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Fig. 4-5. A% 2= 2 §=q #©& #39 A% AT F

Ay g3 s

control 12°C-60%
600
B
500 e RN 8 R
i f__,,,.\\\ r‘{""_\*\_—_““—"
2 ~ ~
. L -
20T o wsp - B e >~
-
b —m— HSP —A- ASP S~
B 300 —& ASP -
- —w— SSP
N —¥- SSP
B 200 |- oy -
L Zunt e \a v -
100F oA X oA o a
——p
0 L] L] T T T T T T T T T 1 T T
0 20 40 60 80 100 120 140 O 20 40 60 80 100 120 140
Storage Period(days) Storage Period(days)

Fig. 4-6. 2t2] A3 A3 22T (contro) 9} &5% 2 AT
(12°C-60% RH)9] A#7)7rd =el 28¢| ek st
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oldel Az ¥ waute AFE A TFo] AdAHE 12T A
Az AFea FEE 60%05 HeFd 2ds= Aol AR Ao
vEbgth 4§ X Adn F daare] 49 209744 dE8el v

v Rl e Hdl 409 7kARE A
Aol ATk 12C-60% RH A% 2ol A= 80U7tA EAZT Addel vl
- $Fssion 1304974 % 45 Fo#E Adstae F2o] fstA

8= Aoz ey,

ot
<
[
o
fu
rir
o 1
=
o
o
z
H
30,
o
)

Fig. 4-7¢ Zr A& 879 &S nust Al o g 12C-60% RH A&
Tt 7FA st em 20T AFE A 90 o] F Fwo]

= AT

Fig. 4-7. A% % 9 FEUZ 130Uzt A waet A% Ag d

(Al: 127C-40%, A2 12T-60%, A3: 12C-80%,
B1: 20°C-40%, B2: 20C-60%, B3: 20C-80%)
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2. Wzvto]l A3tk AAe Zle9 AdS A AdE nju
A4

A woute 1wzet 29 wro] {EEHA U B ALE VIEoR
409 Aol 70% o]del FHEW, 535 3WF}= FHYEH = -8
15~30% o] A%ol E7tss dA o

upeha] wrEube] AAgA o] shg oFd 3WF TE A (2000 8Y 31Y F
e ddez AAY 7led AdE AT AU vHuAgS AAsAT
AgR s A AAYE wEEAY, 22 A4y, TFAYUE 4

g3kgom AuF FAY hxTFeh A 12C-60% RHel 747 m@sws

ot
4

_‘)J_rl
A)
4
e
2
o3l
[\~]
<o
e
2
=2,
N
[@]]
X
S
-z
£
L)
32
K
jop]
]
o
X
2
nN
[\.]
X
lo
-
£
o
o

+ Fig. 4-99 Zt} 45T 473 A TE A g2 A
o] FHAALE HIo 45T o AP Fig. 4-99F 2o] 25% ol4 3
F AAhso v Ao

_78._



80
70
60

(%)

40
30
20
10 —~

0 W ] M
-10

ofu

S

0 10 20 30 40 50 60 70

ME7IZHY)

——HET B S7IFs5 &350 —XK—-4502 —e—&F
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. 3x 2 fE{3 A

T8 F AXNYGE 8 Yz ARIE 3= HSE ARG I
£ Fig. 4-108 2o, 27] 35& 106~12.0 ‘Bxeldevt A% 804 o] % #
250 8~10 BxE JYeEA L HFEF A4 WHlME 53] sucrose’t #Aa
He Ao veigt A% 2] wivwe] gxE oA 2 FF AT =

kot

14.00
12.00 \‘
10.00

8.00

T (Brix)

6.00
4.00

2.00

0.00 :
0 40 80 120 160

XE21zZHd)

—— UE=T @ 57tFS —&— 35012 —X—-4500lHd ——EZ

Fig. 4-10. &35 dA2E @28 H5ute 47|30 & 3= U3

Z. 2% W3

Faek 20HE gAoR @ Adzd AP AR wE ol
BE F77F YEA esket 3 A¢ Fig. 4-11% 2ol fxyst ¥
sAYTE A% 2715, 473 YT AF 80Y olF A= AA F7)
e Aoz vehg

_80_.



4.40

4.30
4.20

410

(kg)

H 4.00

3.90
3.80
3.70

3.60

0 40 80 120 160
HE7|2H )
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Fig. 4-11. s+ 8% dxgE 22 d Fade] 4473k e

oX
H
(E
b

ol ¥ 2 B A A

T8 F AAYE 2 dsEre AFI|HE A Wi s ARG e
Fig. 4-129} 2t} ¥tsete] BaE HE(L)7 409 ol& FA3% 27tst= 7

&g Holt} 80Yel AYHEAN #AdeE FAES RAS EH HML(a)9
A3k 35T dd F A3 AT 7B Ao, durdoz A7)zt
o] ZastHA wrwrt Zojo] M HME(a)} FME ()7t FIHe

Huk A5 R A HEe A9 W3 ey HAE(a)et A
() £ 3BT o9 HTAA 09S ZARstdA HTFE F 1 24
HElston, BE A ToA 80U7A FUtettst A 80¥ S HHstHA
Hap Aaste FARZ APHAT

sae AY UANE $48 Ade FARGon ANAARE 4 AR

13099 FEA] fle FEo2 A7 gdsges vehda okt
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8 ¥ AAE 2 dsue APrIE 4Y wsE 2AE A
4_

£ Fig. 4-133 Zt} 12T-60% ZHAoA AAsPonz A A oA
% d9 3o WHEzt JAY. AF AAYZE A3t Fig. 4-149F 2o F7t

& Aot FFAYTS HSP ko]l 7] v gasdnirt 437

T

gl we F7HEE $4S ek

1200

—
o
o
(@]

800
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200 |
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Fig. 4-13. 8 ¥ AAgg 2T H3 e AHZ710 w

€ F 99 ¥ ug
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g 250 - ~g— - | S i -
xd i 7 L L - -
o 20f -
°Eo15°'v v o v = ol
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Fig. 4-14. % % AAYE 2st] AZFF(12T-60%) Fsdtel A4
Y 24 g
(A: dIZ7, B: 57134, C: 35T 97, D: 456C 47, E &%)

AL, #5AA

AT A3HE FEst 2 % AR vud AR A%
40 ol AT Aol FEALH =HPAAE BT A1 AT
7t Vg R 46T AAA YT, EFALTF, whES AT, 2T
o2 Yegoh %3 FHAXNE 45T AT A $FEdn 25
A7 3BT 4A AYTE FARGeH FeAY T dETe AT
o] 409 ol F AFAFol #43 AstEHe Aoz vEyih

olr

olae] Az} o] £BEF AN /&= dANGL AFH F &7
Hel Aoz vyt A2 A% FEAYE S8 Rog pad
SIS EEDEC
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3. dAATY x39 g 2 AF A4F&H

wavtel A%zd % A% AN 7% ALe AT ALd LAY L
14 AAAGAA FAE A% A9 T4 Phuc
St Aoz daxE A48T 43 AYS
2ARE 24 ARAYANN FASAOR Y $Fo da AP WE

7l A 2 2 £F &%

rzutel % ago] 3% He A& 98 AAHY NEom MY
T Ax 25E 37T, 40T, 46T 35FLE, $FEEE 244 m/fsec( s’ =
7D 029 m/secd] 25F o2 gFdte #4Z Xy oen olg F& =
A3 w ws A th(Fig. 4-15).
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wrautel FAPr&S Table 4-29 Zo] AxLE
45°C olZ1A]l 13A1%, 40T 36A1%t A2 F& Yol FIete EHE

3459 Fofo] e A2 Aol A9 vul s

F agen

Table 4-2. Azx&x 2

$TEEE 28sto A

& A~
2 oo

of WE ol

)
=

ne
tjo

A2 g wrzuke

54
o A
F %

37°C 40°C 40C(s) 45C

FEAzEY 216 81 36 42 13
EAZA8(%)  002:0.07 0494040 043033 065+0.47  0.64+0.25
73 E(kg) 383009 3.89:0.07 393006 390:0.09  3.94+0.05
% Z(Bx) 885196 993118 10.15¢1.36 9.76+157 13.13+0.67
W 88.43+4.48 86.25t39 87.75t4.29 89.33+291 80.19+3.12
T(“:‘L % 83.82+4.90 85.30+2.1 8387+396 83.70:6.86 78.11+2.68
) OES 81.95+351 85.25+15 86.71+391 87.15+3.35 77.78+2.66

N =
5% gag

3967179 A% A7

b % 3706 BE A AL 54
Waute] Fo) we A4 dAHE Ake 2ASY] Astd wave
t(2026.4+217.7 kg), ¥(13475+1075 kg), A(877.4%1279 kg)= T&E3lz A

Zo Mg TFFL} 542 Wk Table 4-33 Zo] ar|7t 2 ¥

e gl AN 27 F% L Y FAVF wE oz YEdon 324
B AYA BE FF Fag 3%S FYsAT
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Table 4-3. W54 27l WE A 5 ¥ A F Fadd 54

2 = A
% Fke) 2026.4+217.7 1347.5+107.5 877.4+127.9
= o 71942 2.02+0.79 1.8240.71 1.75+0.80
Axg A7 2443 2.43+0.94 2.32+0.91 2.17+0.99
(%) aa Az 3.28+1.19 3.20+1.13 3.05+1.27
=9 ZA&(%) 0.13+0.19 0.08+0.34 0.02+0.30
A E(kg) 3.89+0.16 3.83+0.08 3.92+0.09
% Z(°Bx) 11.1 10.2 9.35
u 2 87.33+3.05 89.70+3.96 90.41+2.22
f%)% % o 85.89+2.78 87.46:4.38 90.20+0.99
9 7 84.30+0.98 89.70+3.41 88.46+0.61

o AAHT 2 gz AZEH} dF Ad

TRA2E 3% FEAA dd 2 F5 AT wsHe] LS 249
vt AFNE wEete] Rujgy FFEAE, Az R RS A
ow 1 A3E Table 4-4, Fig. 4-163 #oh 3 F #AA e
TS SagaE w251 x37x30cm)ol 37 ol AHelF 7 4R o=
747k A AR 12T A& AF e Adsd

13 AFAY v B 23 AZANYE Rz SN wgon o
A FANE A4 2090 Az Faast FAH[ADG. 44 A FoAA T
g 2aae 44 3 A3y dagoz AN &4 38 B2
o Ba 3o £33 A 0y YFE G o 7] FuHrt 4AA Ao
2 AdEd. gy 93 Rue AFzdod A% AMARME 2F

7] REEz 475 A £ A WA 5 OE gl Be Aot

o)
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0% AA7Izte] BlAEE Hatgel AR AAXY TS FEAYTE
gxFel Hstel Rogo]l FoHoR A% 120N E 6% <)
e B3ee UEhIRe BY ohdes adne Edo $4890. 12T A
mo) AFE AAAY TS FEAYTE AR 2And PAge] w1
Fygagel e A%E UUY ot B3 4 §% 2 vz @
wEE #5120 43D AR 2302 oA L FERPL A9 BB
4 5 Ugde) Waw Aoz Yeurh

Table 4-4. oz 2 F= Ad Fzde] AR7AE AL} F7
T2 &(%)

J- _
3 s Iy o A T 5
o
=L q) FHE FFP2e RUE FYY2E VAE TP
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()
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20 50 17 3 24 4 23
A
% % 8 56 13 110 21 127
AL
(12°C)
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ol Anz B o AAAYE 79N 9Uolt £aHE FHUAL o
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2.9 2 AF W

209% alcohol 100mlol 1.5% carrageenan, potasium sorbate 0.2%, sodium
benzonate 0.1%& #H7lste] Azsdom s Hze A3 A4 (pHS,
ORP 116002 = A#Hg F AA AxstAoh g Psde Aol ua
of 8% ol i A F7 AFad w@sa, dF= 12T 20T
o] A2=9 60% RHAA AZstdAM oA &35 H astqloh

ANFY 3F&L oladz Aztg dHE7)oA Haurs dAF Y o
A AL AR S B2 4E& GC(Shimadzu GC-14 APT,
Shimadzu Co., Japan)2 &A% ohg, €719 AQ3 A5 we} 244
TEHE &3 Aol st linear regressiond 249 7] &7 ZEE @Al

A% £FEE FIHYOM GC BHEAL B o

Column CTR-1(Altech Co.)
Carrier gas Helium(50ml/min.)
Injector Temp. 60C
Detector Temp. 60T
Oven Temp. 35T
Detector TCD
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2T Agstir EF3A Yo & - 5% HEE data logger2 =3 - A}
st
Fig. 5-12 PVC wrap®#&# 57 30me 50ume LLDPEXHE© 2 Fig.

5-2= KMnOs$t SiO:8 #=do] 2949 7|54 325 ¥483s 19
EHA U 2 -5k WMskE 2ARE Aol Table 5-1& Fig. 5-14

5-2¢] AaE QoFF S0l

£

= Thiermn Aecorder ine Wi g -IE’ xj

Elle  Edit Cormmunication Tools Graph Help
- [ &

50.0 3 =

30mm , 50 m LODPE, WRAP TEMP

200 L

-
T8I 72301 7728101
0:00'00 0:00'00 0:00'00
Cursor & TA3/01 3:22'44 Calculation Range From 71311 3:22'44
Cursor B 73001 144294  A=<~B 17 11:20'00 To 13001 14:42'44
Ch. Hame Interval Sample CwrsorA CurgzorB ' A<D Max. Min. Avg. Unit
[ wwemno 20min 1201 12.9 129 0.0 145 124 120 T
Z] 20min 1301 99 99 (] 99 [H] 99.0  %RH
@ 20min 1301 13.0 129 8.4 140 123 128 ©
3] 20min 1301 ] 99 ] 99 99 99.0 %RH
[E] wwraptemp | 20min 1300 13.0 13.2 0.2 142 12.4 130 ¢
[6] wraphum. 20min 1300 (1] §2 1 88 14 80.6  %RH
(£
(8]

Fig. 5-1. Changes of temperatures and relative humidities in
package of pumpkin packed with different plastic films during
storage at 12T
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Fig. 5-2. Changes of temperatures and relative humidities

in package of pumpkin packed with different functional
films during storage at 12T
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AE Q%o &3S Yehuy] ofele Aoz Bt

Table 5-1. Changes of temperatures and relative humidities in
package of pumpkin packed with different plastic films during

storage at 12T

Packing .Film Av'g.. ng: Mm Avg.
- thickness  Humidity =~ Humidity =~ Humidity Temp.
e (sm) (%) (%) (%) (C)
PVC wrap - 80.6 88 74 13.0
LLDPE 30 99.0 99 98 12.8
LLDPE 50 99.0 99 99 12.9
KMnQO4 Film 30 99.9 100 68.5 12.7
Silica Film 20 99.9 100 63.0 12.9

2. X3 4F

Houtel ¥4 AR QR AYSEE AFo 4A5UA MAPE
B2 A7) AsdE TPA Wi FEE/E AR $2A2 Bast go
W, o2 9% ¥4 TAPHoZAE Sehxy TFUE pin-holeol He
g 71ERSL Vet AP A V1FHEL WF, 48 57

2] of
e MAEZA S 7154 A% By ozAM PEY PPAES et

=

oL
o

E Ao = E(pin hole)& %+ macroper- foration®]} microperforation”| %
A g3l xZA 7AFRY S 2EFo2H EFUF 7 ASdHEA
HEXZES HH VAFER A WHoE FYPE 23 gloy o

o

o
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A€ 71T E(cryovac) o] &3ATh 71¥Y HlgS HEY
=17

FAL oA FHe 2ALE 71F

A3aEe BEd LA FUEE A 1209 FLAd Agetud

data logger®2 A A Hojxom 1 Aw= Fig 5-3, 5-4, Table 5-2%} &t}

BAGEO1 as03s01 /04701 8/06/01 8/06/01 /oo
0:00° 00 0:00° 00 0:00° 00 0:00" 00 0:00° 00 0:00° 00
Cursor A 8/01/01 13 12’ 22 Calculatian RFrom B/01/07 13712 22
Cursor B 8/07/01 1A— B8 6 01:09° 46 To 68/07/01 14:22° 0B

Ch Wome  IntervaSample Cursor ACursor B A~ B Hax ¥in.  Ave  Unit
o 16ein 462 === === == 259 120 129 <C
= 15min 462 - === --- a4 69 73 OXRH
=) 15mim 462 - - 280 126 136 °C
[ETE 15min 462 - a8 62 71 J|WRH
m 4 15ain 462 — - - 258 122 13.2 <C
@ a2 15ain 462 87 @3 75 ERRH
n 16m4n 564 —ee - - Z6 8 12,3 131 C
[A Perf-C  1Gmin 554 - -- as 54 71, @¥RH

Fig. 5-3. Changes of temperatures and relative humidities in
package of pumpkin packed with different perforated films during
storage at 12C(1)
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B/oz/01 aroasa B8/04/01 8/05/0% 8/06/01 B8/07/01
0:00' 00 000" 00 0:00° 00 0:00° 00 0:00' 00 0:00" 00
Calculation RFrom B/01/01 13:00' 47

00
rrrrr A 8/01/01 13:09° a7

rrrrr B 8/07/01 1A~ B 6 01 11°03 To B/07/01 14:20’ 6O
Ch Name  intervaSample Cursor A Cursor 8 A~ B Max Min  Ave. Unit
] . 1Sain 654 - 27.0 124 134
@ 15min 654 - 87 66 72 2XRH
@ 15min 564 90 64 72. WRH
@ 15min 554 - 26.2 124 1324
m 15min 564 274 126 136
{ 16ain 554 = — a5 57 72 OIRH
[573] 16min 664 273 126 194 <C
| 15min 564 — - wr 47 TR

Fig. 5-4. Changes of temperatures and relative humidities in
package of pumpkin packed with different perforated films during
storage at 12°C(1I)

Table. 5-2. Temperatures and relative humidities in package of
pumpkin packed with different perforated films during storage at

12C and characteristics of perforated films

Film Hole Hole Avg. Max. Min. Avg.

Pe;fﬂ:ﬁd thickness Diameter interval Humidity Humidity Humidity Temp.
(pm) (cm) (cm) (%) (%) (%) ()
outdoor - : 73 84 59 13.5
4x3 30 0.6 75x11.7 762 87 67 131
4x5 30 0.6 7.5x7.0 739 89 64 13.3
6x3 30 0.6 6.0x11.7  72.0 86 62 13.2
6x5 30 0.6 5.0x7.0 73.3 86 62 13.2
8x3 30 0.6 3.8x11.7 726 85 64 13.2
8x5 30 0.6 3.8x7.0 73.2 86 63 13.2
Cryovac 17 066 0.28x0.38 721 89 63 13.0
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71345 549 TAA R AdFEr 71F9 #F0 JkE 4 x
A& 3emd TAAE Astas 12C AFn WRe Fxx7 73% RH}
FAHE AHE JEdch dEbd wrsube] &84 9~108 3 1149 ~1
Atolel = HIAAUNEFET 4 5% N9 30~50%¢] V1FEATS WHE
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e

a3

HEEE fARNA 482 @4 &+ AN
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el B dATelME wEute TAVIEERA ZgtagH "Eol 9%
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Ao FAGAERE HogstuAt sk o9k 2 WH 8Y 24 F3
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Fig. 5-5. Appearances of pumpkins treated by developed and

room

at

of 30 days

after storage

methods
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FAELE U A e s BAAS X ER, AYFgo] 44T
AE AERFAE HMe FE2715EH 2=BYst o g Fosid. duky
2 ZEEES A AAE AAY7 FHoln o9t fEo )
FAzxdoly ZAAE T 7IYe] LAt
2 AFdAE aute] IYAYERE A 2AEY] YEte AAE g
ez g dnAE L Ad F FHEADY, A - AA F aLA
gd Bz TFES 12CAAN ZzF zAEIg e O AF= Table 3%
2o 12TNA Hawre] %8S F 215 mCOykg - hrol Q1 om, o7
T E 119 mCOykg - hrZ FA BTt o 2 vy 7l7te] 3F5&5E As
AN A dAXEs} ZRHIES 5T FIute FodE 5FEE
7b oF 108 mCOvkg - hr2 714 £& AxE 948 5 AJT. o9} e A
A= FEHhg dqdxE F ddRYE ZHAHIY F
& Eol=ddA avd AR FAANE F 5S4 A

—-—

lo

l)

O

A

Table 5-3. Changes in respiratory rates of pumpkins treated by
different methods during storage at 12T and 20T

Treatments Control Drying Coating  Sterilizing
Storage temp. 20C 12T 12°C 12T 12C
Respiratory
rate 55,7058 21.4980 11.9458 10.8132 10.7731

(ml COykg/hr)

R square 0.9952 0.9786 0.9874 0.9702 0.9921
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0 o T T T T T 1
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Storage days
Fig. 5-6. Changes in weight loss of pumpkins treated by

different methods during storage at 20C

Fig. 563 Fig. 5-7& A7 wyoz AHzd w3urg 20Ce 12T 7%
7t AgsEA FHgAEe] WEE FAL - M2 E Aol Fig. 5-69 20T
of A wadtdMe= A 304 T8 AAAMIYF wIvto] 536%=E FF
Zage] 7bg e W Ve dzTd ZHAYTFANE 62~66%S 4
oA zkol7b Atk Fig, 5-79) YEbd 12C A% oA dz277 o
32%% 7t% ®& wd Jd7 2 mgAES FIEL 24~28%2 HFol
N FFAAE YxTEY dAHE a9 AU 2y wEdte] 3¢
g & oA A 309E NFoz AP3 AolBZ AL o
2 A%e Age] meHolof & Aol
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Fig. 5-7. Changes in weight loss of pumpkins treated by

different methods after storage of 20 days at 12T

A wstes AAHoR FAME vl 2 A3k= Table 5-49 2t} 20T A%
g rsure] g9 WsE 9r1E UegdE L-valueZt A7) wE A
SaAZE 087~092 ZHE =A deda don, yellownessE YERE
b-valueZ} 0.82914 0882 ®Hlu3d =& AAAA] U2 9H A= Z e
W= a-valued 7 $-ole 044004 09722 Aol YehA] ko
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£eg AR Aiad, 29, daT, a4 gEde] £A2 deixn
ANk o) de AsE FFHAL ) Wseh Al ' AoE WAL
pou, A% 309 F HE g ko] 37.16£1.71, Wet& w7}
7hg v dAR o 367211789 eg FoAde wA Ao, A%
71Zke] 7t vEe] A&Ho s FAE AR o] nad P8t it

Table 5-4. Changes in surface color of pumpkins treated by

different methods during storage at 12T and 20T

Storage Color Storage  Control Drying Coating Sterilizing
Temp. days
20°C
Hunter O 34631284 3514%+232 3494%+1.67 33.79*£3.03
L-value 16 3568%*227 36.77£213 36.48%*197 35.88%3.25
30 3654*+253 36.72%£1.78 3748*2.06 37.16%t1.71
Hunter 0 -6.89£1.82 -768*141 -716+098 -741%x2.01
a-value 16 8131149 ,-871+1.00 -8331100 -7.74%156
30 -7.80%1.39° -810+0.75 -800+0.92 -7.85+0.97
Hunter 0 8.56+261 9.95+2.37 931+169 9.93*3.36
b-value 16 1099240 1243+183 1186212 12.10+291
30 1091%+229 1209*£156 11.77£2.06 12.07*197
12C  Hunter 0 3426328 3494%+336 33.96*2.64 33.838+234
L-value 20 3434+1.82 36.68t368 35.72+t2.00 35.23+237
Hunter 0 -692%156 -757%£157 -6.83*£1.89 -760+t157
a-value 20 7561086 -860*X157 -803+1.01 -8.16*+1.58
Hunter 0 9.00+2.53 9.70£2.65 842+283 963*2.13
bovalue 20 10514217 1242+298 11.04+2.16 11.61%=3.01
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Fig. 5-8. Changes in mold development of pumpkins treated

by different methods after storage of 20 days at 12T
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