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Development of Dried wild edible greens Product as
Convenient Cooking Material and instant wild edible
greens Product to improve marketing of bracken
and fragrant edible wild aster
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SUMMARY

The objective of this study is to develop ready-to-eat food and instant food with bracken
and figularia fischeri to increase their consumption. Ptaquiloside content, polyphenol content,
color value, texture were measured and sensory evaluation of bracken and ligularia fischeri
were conducted to optimize the pre-treatment conditions for manufacturing ready-to—eat
food and instant food with bracken and Jigularia fischeri. According to the results, the
optimum pre-treatment conditions for manufacturing ready-to-eat bracken were blanching
for 5 minutes and soaking at room temperature for 20 hours. In case of lgularia fischeri, 3
minutes blanching was optimum pre~treatment condition for manufacturing ready-to—eat
ligularia fischeri.

To determine the optimum drying condition, dried bracken and /gularia fischeri were
manufactured by the methods of field drying, hot-air drying and freeze-drying. Moisture
content, color value and rehydration ratio were measured and sensory evaluation was
conducted. As a result, freeze-drying method was the optimum condition for manufacturing
dried bracken and ligularia fischeri and the optimum rehydration condition of bracken was
soaking at 30C for 120 seconds and [gularia fischeri was soaking at 30°C for 105 seconds.
To determine the best packing material for freeze-drying bracken and fligularia fischeri,
they were packed in polyethylene (PE), polypropylene (PP), polyethylene/polypropylene
(PE/PP) and oriented polypropylene/polyethylene (OPP/PE). Moisture content, color value,
water activity, texture, browning index were measured and total bacteria, yeast and mold
were counted during storage and sensory evaluation was conducted. According to the
results, in case of packed in PE/PP and OPP/PE were effective material for maintaining
quality of freeze-dried bracken and ligularia fischeri than PE and PP. But, the cost of the
PE/PP was lower than OPP/PE. Therefore, PE/PP was better than OPP/PE, in reducing
the cost of the products.

Color value, pH, salt content, viscosity, soluble solid content and total acidity was
measured to determine the formulation for bracken sauce and ligularia fischeri sauce mixed
in different content of soy sauce, chopped garlic, chopped green onion and salt. In
conclusion, the optimum formulation for bracken sauce was 6 ml of soy sauce, 2g of
chopped garlic and 2g of chopped green onion and ZJigularia fischeri sauce was 6 ml of soy

sauce, 2g of chopped garlic, 2g of chopped green onion and 0.2g of salt. The optimum
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sterilization time of sauce for ready-to~eat food and instant food with bracken and
ligularia fischeri was 4 minutes from the measurment of pH, total acidity, viscosity, soluble
solid content, salt content and microbial counts.

The optimum sterilization time of sauce for ready-to-eat food and instant food with
bracken and ligu/aria fischeri was 4 minutes from the measurment of pH, total acidity,
viscosity, soluble solid content, salt content and microbial counts. To determine the
optimum packing material for ready-to—eat food and instant food with bracken and
ligularia fischeri, color value and texture were measured and total bacteria, yeast and mold
were counted during storage. Sensory evaluation was conducted after storage for 12 weeks.
The optimum conditions for producing ready-to-eat food and instant food with bracken and
ligularia fischeri were packing in PET/AL/NY/CPP film and sterilizing at 121°C for 3
minutes. And, the results of the study support that packing in PET/AL/NY/CPP film and
sterilizing at 121°C for 3 minutes make it possible in maintaining the flavor of bracken and

ligularia fischeri and long-term storage more than 1 year.

NEEX: DAL FHUSS RS 4SS I8 24 X288 AX MM L 4 A HNBQ Y/ SELAAES [H)



Contents

SUMMATY (N KOT@AR) wwre+1serseressssseersssssssssssssssssassssssssss st sassssissss s sssss st s st 9
Summary (in Bnglish) st s 7
Contents(in English) - wwerserreressstsssssssssssssis st isiisss s ssissrass s sasss s s st ssssnes 9
Contents (In KOL@AR) «w:+++srerrrersssssssssssssresmsssmtssss sttt ssssssss s s ssiss s sssssssss s s ssassssenssssies 11
Chapter 1. Concept Of the PrOJECE = wwrsermmiesststisnsses s sesss s s esasarssenes 14

Verse 1. Pu_rpose Of the project L L 14
Verse 2. Introducﬁon .......................................................................................................................... 14

Verse 3. Scope of the project e ] )

Chapter 2. Status quo of domestic and abroad technical development s« e erseesssessseensisisenns 17
Verse 1. Status quo of domestic technical development .......................................................... 17
Verse 2. Status quo of abroad technical development w18

Chapter 3. Results Of pI'OjeCt development ........................................................................................ 19
Verse 1. Experimental methods « s seresssertsccsimimmmnsssssissssssissrsssssssssssssssss s 19
Verse 2. Experimental Tesults «w i wecesmeisenosemetestssmsssirissesssesssissarsssmsnrssssrss s 28
Verse 3. Conclusions ......................................................................................................................... 204

Chapter 4. Achievement of project development and external contribution « - wsseseesees: 208
Verse 1' Achievement Of project development .......................................................................... 208
Verse 2. Achievement Of extemal contribution ......................................................................... 209

Chapter 5 Plan for using results Of project development ......................................................... 211

Chapter 6. References et tm ittt s 212

ass 9 -

NZEXN MY HUES RS SCSE RS 4B X2 HX M L SH AT HEQY N/ SSLAAER [H]



214

Chapter 7' Appendices e PP Y

_10_

A AT RS2 ong/

KIr

OMNEI FHUSS RS 4

AA=zEXN



-Q_QF.E. ........................................................................................................................................................... 2
B R < = LTI T I ST R SRS TSP SRS 7
og..-‘i.%;‘q. ....................................................................................................................................................... 9
R e DI EEI R R R R R AR 11
I B = B B ) =) 1 14
;.]] 13 ﬁ:llﬂ]\g:_]»g] _51'_;_{;‘ ..................................................................................................................... 14
A 2 A GIANLL QA v e 14
z.“ 3 ﬁ Qi:,!.ﬂ]lgg_‘ lﬁ_?_] ..................................................................................................................... 15
1 AF 32AE ¢ A2 FAUE ARE 93 A RAZ A D HJIL o, 15
2. FAAZ A Y HUEY XA L AA J]ZF AA e, 15
3. 54 aAEs Auge zd4 FIF R 54 2 A HHEY AR 16
4. 24 AR HUEY XA L FE I AA e 16
A 2 A ZUY F)EINEE BB o s e 17
A 1A U TSN QB o s s 17
A2 A Y ZIETNE BB e s 18
A3 A AT ML 8 YR L I e s e s 19
;}] 13 /\El-g ZH_E_ ................................................................................................................................... 19
,—q] 2 A )é@ %@ ................................................................................................................................. 19
1. AZ IAES HUE ARE T A AAT FZA AR cecenssnnnennno. 19
7} ptaquilosides’—] BFEE SRAT corertesmstrtsenissnnniice e e e e e s 19
U Polyphenol FFZE Z 7 -veeerrmrmersetrsensimisiass sttt s e 19

- 11 -

NE2EXM: DACI FHLUISS RS 43S Q6 2HH X2l AL &I & 4 MM AS2 HE/ sB s

Ot

Al

=

S [H]



Th FRE T} oo s RS SRR R st r s 20
Th, TEEETA} sttt b s st R R R bR st ne 20
2. 3% 2AE S AUE AZ2S 99 HF A By ZA D H| I e 20
TF, ABIE cetrcissninsenstistisienemsersinensseasssssossisssosssssssssssesss i asssossasesassasssssons s aba bsstesbss s sssnssssassassssans 20
LE, Gl BHEE oot s ssaas e bbbt e R e R b et e st 20
TF 238} B3] ittt s s s s e S e st 21
Bh, TSI T} ettt b s Rt s a0 21
3.5 %49 @ HYAZ, 4¥A2, 52 Ax DAS AUEY FA 23 2 B5
ZIA} crevsssssssssessecsectsmummntsuuinss s ssssssssensssssesssss s ReAR S R RRRRRS SRR 0045 AR 04 445 21
Zh QD ittt e s bR AR R S bR e 71
U, T ZI A} rrovrrreesssssssssssssssssmsmssssssse s ssssssssssnsessosssssssssssnsissssstsmssssssasssessssssessssmsssssmsssssmsssnessssssssssssess 21
4 SHAZ DAY S} HUFE O] FFIAIZE Z A et s 2
5 52 A IAEY HUEY TN A L FER B AR . 22
Th, AJIE oottt st bR b bR R RS SRR e bbb 22
U, SEELZFEE ittt s s era s s R s s aRe Rt et 22
TF SR ID i e ssssisss s st sssstsss s S S A R Ra e et b 27
B, SRE]Z} ettt st sttt b R AR b s R bt 22
B}, BRFNE - s cvsersusssessvomeeeesrrrrsmeseeesseeeee e RS E S STSTASRAN TR P e 23
HE, )RR ZJAT croerminitmncsennsesse s s s sssssssssssssssssssasosstmessasssssntssssss sisssssssscsssesmessinsnn 23
AL, THE 7T et e s e s s s e b s 23
6. 54 RAESE AYE 2US FEF AL L B TA RA 24
Zh AT BITHH] it s st s s s s esanaseares 24
Lf, DH wreoeesesnessusssestssesstasuss s emanesess s sas e ss s s bbb s bR s e R b ree 24
EF, ABIE orrrreerimmtnniniiess st she st s R s ekt sk as b b s s b e s e san et tn 24
B, B IR et e R e AR SRR et s 24
Bl THIE corotiistonentnnsmnsnntuns i et tos s e st sebs bR s b SRS BB bt et et e baabete bt 24
HE, QX5 reeereeremrerrmnirsstnninssnssresossasssbes s ehsssessssstossssse s bt sk e e R st bR R bbb ba b et bbb entenes 24
AE T AIE F AL creveorernccsssrssmmmmmsssissssssssssissnssssssssssssssssssasessanss rossssssmsssss sassasssssens sessassssssssenssasessnses 2
7. AzE ddFoz =4 TAFE OF 24 FHUE AR e 25
Th TEE T T} crecerscnissinsinisscnnninraesrrsserisssssisssssisssasesssssssassesais st asees s s ssRe st bk e e e n s reserees 75
8 54 s e 2L 34 z2) nAlele AUE AT WY TP AF 25
— 12 -

NEEX DA FHUESS FS S43E 916t 28 XIS AX 4T L 4 M HEQ Y/ sBLMAER [H)



T e Y0P P RPN OO PPN 25

LB R L PP PO 26

TF, G AT ZAF oottt st e e e s et sed s 26

Bh, TFETY T} eemererrrnrereniine i s b e s e s e e e e asn st neans 26

A 3 A AF ZT} crererrerreriimnesieiissssss i s s b bR R s R 78
Al 4 T ZE vt s st s e ae s s ek sRe et se bbb e 204
A4F3 A7 ML EX GAE 9 B8 Bofog JJGRE e 208
A1d AT AL B GNE - Srehrere e s s e b e s b s s R e bbb she s 208
A2A #E EoF 7lg 2dd9 V9= 209
A5 A AT N BT R A G e —————————————————_—————_—————" ;s 71
Al 6 7 FETLEG] vt s s s e st et s 212
Al T A BB et s s B s R R e e e a e R bR e o bR e e tate 214
- B T 0 SO DI PI UV 25
AT AT FE A GA] e e e s st 25
AT TP B AR o sttt %5
Al AT ATF R OF rereemmmrrrsnnsersmsarsesmssssess s ssensssssssssmsssssss s S SRS R R RS 25
REATITF Q) ZAA] soerorrsrrsemssssseusssscessestosesssssss st ssisssss s sses s s s s s s RS S R AR bR 25

_13_

NZEXM: DARIS FHLUSS 75 84318 98 28 X8 X & &



NZEAN: DALY HLIES RS 2H3E 918 2Hl X2 HE

M o1& ATINLmNe W

AlE AFALY 2

wio] 2¥st 54 L B4 48 FAA%D Qe Jhed, nxbEe 2o W zeed
¢ 483 gl FAUW 29 Phol AARE B Y 27 Ao o7 FAG. o
B 1A ze NBE 5N Adl 229 F4 AR AES Te0t 27
S Atk E=W, pAS AU FBAII A Be) 28RS Fo= 4% A
$doz a7guz nilzsh AEY HFo| Wash), 4 4 AL FE} oA
#% 7109 A4 7 B BA 922 088 3712 $EAAT AR AN 1
o e EF 7% AR R e/ AL Basth weby, E ATAME 24}
A AuE 23 A A F3 AL B5 @ 22 Y BHE A¢ A AAe 2 A
$74 4z 24¢ AA%e ve 22 58 A2 A ABE AdEn, 4F Je 2 TR
1€ AgE Bl 4AY 37 A% L FEE A5HA %, nEAY BolAF o2
24 44 AFL ALHLA ST

A 2d AFNE a4

1 A7 55 ot & 7= 7|3 Fo2 i QAT 23td 27] g8 A A
Az A& A £8 s Age] Bl hade 8F Fe F
FEo] A ok mEA A 3 AE @3 du HrlFo] Y ML 5 YES
Fe 2As FH AXE oL TW F4 Az AN AEsst das 524 2
T BRY gast Aie] 4stE WAL colloid EF W3} dojuyA @omz 4
FY AMEE REY F A3, YZolu FuE AU 7IXA 3t e Az o3
e 7 e REY & A AFo] A shFd £ FAAZE A8 A4 By
3 -85y Ag 9 A B AFL 2 0 Y4 BF Yo A3, ARAH &
+4& FAAAY.

s

HJ

2. e ditdez nfe S5 ot} Fr71E AYm ed JF WM 7 JEH &
F Hgde] ¥g v S et A% JEFEL2E JHA7 o

5
9
i
S
12
AU
)
e
n
¥
ox,
i

P

M EA AN MS2A N /I sSSEME



+ ¥71 WE A YE AFY AL A% AL AZ VS B Ao dxsn
Aoz F - U9 A8 ZR dx8 4 glo)

3. AT A3 FEA] Bol XTPHO Yol W XepE EESA 5 o I
E oprixts, EgtEcol=el dF9) astragaline $ S5A 2o U 4w dSv =
F58 Y4Fo)3, HYEL Cad} Feol 231 B-carotene®] 36 mg%=A o 34
Hol gled, Eddo] 24 £ DNA £4YA dd &97 Y FPEoz of
Aloh, 7%, vl 5 MAHoR g Suix o] BEH o) o} ofajolo) ZgE o] 4
At gle Aot 222 %3 FFEY A JES 98 58 & A} T4 g4

A71€ ol AFs Pasit),

o

A3 A A7 4

L Az aAE% dx {UE A2 A8 dAx 233 24 ¢ vn

oAz PHRHYAZ, 954=, S22 B8 FY B4 va
o3 BYE Az A FA 23 A, B

2. F43x 1A AUEY TR 2 AF 7|7 4F
L $2d% 2AES AUEY ET3A 4F
1) EA : PP (Polypropylene), PE (Polyethylene), PE/PP

N

(polyethylene/polypropylene), OPP/PE (Oriented polyprophylene/polyethlene)
(2) AE, SRS, FEEAE, |, 23, ZHUE qAB(ET, 24T, F3FD), o5
A A

Y. 5432 IS AUE AFY HF 45 710E AA%T FEAT Wl AR
T 973 71 vt FEAz nAlg AYBY $3 BEY 5 P BEY 2A (5B
BAE, A%, 237, 2%, oAEHAL #5440

3. 54 A AYEY 24 ¥E9F 2 4 29 nAY HUYEY =
7ho & A Huge g FdF A=

w54 1Al AU ddF A Y L AP 2 TA EN A}
(1) %A : PE (Polyethylene), PE/PP (polyethylene/polypropylene)

_15_

NEEX: DM FHLIS RS SHSIE 28 2H T2 AX X L S& MM HES Y/ S2LAAZS (1]



(2) M RAE(FT, I, FTD), A%, 945, A5, 9% Ax
Y Azd FdFeE F4 z3 zAEY FUE Az
(1) #=HA

4. 4 1A AUEL] 244 2 /%5 7)1 HA
7t &4 zAEY HUEY IAA A4 : PET/CPP (Polyethylene terephthalate/Casted
polypylene), PET/AL/NY/CPP (Polyethylene terephthalate/Aluminium/Nylon/Casted
polypylene)
U 54 nAEl g HUEY A F FF ¥ A Ax, A7 nAE(FE, AT,
AFdE) FSHA
&Y A E S AYEY 78710 AA
34 28 aAE S AUE AF F 4 W3} 2A 0 AR 2270 o|AE(EE, 2
A, AT T) B
ot 4 3AE % HUES F4 xg At HUEY AFA HR  Ax, 22, 1]
AE(FT, 24T, WAeEd), 571

o
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HM2& =uUe 7lsiie

ot
okt

ALAdSH Zlend 8%

CERUEY Az gdtel BF 52N UYE JEE AN, 92 3 HAZTAES

A EAERC) iE B3 EH Az 1AM E A2 10-60870 HAA AA B o

& A& 2ME FF9 6715M B 4 HEZE &7 £ OFsto 115-121CY 2
EolA 3-10% T 7MY ATE F FY AJE Aoz pAEE A EREY
HE 53 Y (29HU3E: 10—2005—0032316)

CARTE AMEY UE EE iy Az i 524 AW 3, 5, A0

3, ZAA, F3, W93, 71gA, #93), FAAe], F3, 4 UYE, 2Ate, 229, A
#7] T dol e YEFS 170EY), EREY], EFR T ALFE 2FFd 42 A
A g #dde UEo 4 Az o oA, 2FEZA AEFE AT AL
EHoE 3T UdEolY AMiaY Az did 539 (9935 10-2007-0059166)

AR B9 Azdgel U@ SHZA e dAE $4, 93 8L AZA)

€ 34, AFAA AUES dv TH, 42 dUEdd F9E AUrele EFEn 2R
T 34, R XY AFE AT} FAHES TEEE AUE FHY ADEA g9 5
5y (F9¥E: 10-1998-0029213)

K]
Hﬂ

Fote &4 FARADIt £718 AT F 4
71T AAREAE EYAE 2YS ¥ F
2 s A7 Aol shestm Ad# H7e #

=3¢ (993 10-20040095390 )

Uy2dae zoss £33 e &
2343 7t AEdEs L2
gl EFUEY Az dd o3

Jl
[=)

Gl
A

B4 gE 2 oo Azl dE SH2H SHUE AT olA, 471 HEol HA

A o), REAE FUNIL BATT F4& 2 7Edle] F4He] 27ld =
ggoz W7 EAem, A% Pda2 A ¥ TEYE AL =Ae2 dr 34
UE A EFe Ui 53 (FYWE : 10-20040032446)

A 2AF ASAE S 43 244, 44 2 2AF 54 (4 5, 2000

93 20 me FAe ABYHE 2 TA=4 A (3 5, 2000

4 dx 454x9 F2 (%F 3, 2003)

2% AN © Az dyol x AaFel F WA IF (BF <, 1994)
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10. AZ71zte] @ 35 wuy g nAEHA, gy &4 (¥} =, 2001

Al2d =9 7leNd 93

1. Element contents in leaves of four plant species (birch, mountain ash, fern
and spruce) along anthropogenic and geogenic concentration gradients
(Reimann et al. 2007)
2. Ptaquiloside, the major toxin of bracken, and related terpene glycosides:
chemistry, biology and ecology (Yamada et al 2006)
3. Effects of Sterilization Temperature on the Quality of Carrot Purees (Yim
and Sohn 2004)
4. Studies on heat processing and storage of seer fish curry in retort pouches (Shankar et
al. 2002)
5. Pteridanoside, the First Protoilludane Sesquiterpene Glucoside as a Toxic Component of
the Neotropical Bracken Fern Pteridium aquilinum var, caudatum (Castillo et al. 1999)
6. Modified atmosphere and vacuum packaging to extend the shelf life of respiring food
products(Gorris et al. 1992)
7. The effect of vacuum packaging on the microbial spoilage and shelf-life of

ready—to-use sliced carrots (Buick, et al 1985)
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A3 E AT Y e 2 Hat

A1dAE A=

2 A9l A48T DAY AEe s FAZ EXEAN 599 39 Ae2 9
2 Az 2As A4E Axe A 52 Azse ASsHED, A¥E QMY wA G
HHBE FAse] 27 AA F 485k

A2 A Q'@ HH

1L Az aAEY HUE ARE YT AR dAMg 23 24
7}. Ptaquilosided] &3 XA}

(1) A ZAAE BE 8o ¥ 18, 38, 58, 78, 9%, 168 HAZE & F, 1AM
olA £23¥ ptaguiloside &4 Y& Whatman No. 1 filter paperg ©|-§34 o
#}8 T ptaquiloside 20ml& Polyamide 6 resin 15g & )& opencolumn®] &34
2t} opencolumn®] $343)4 &2} ptaquiloside & §94E =5 F 045
m sepack® 2 o FAgt} o AE ptaquilside F&E 4L Ojika(l)e BHPE o83}
o] HPLCE °]&3l9 A3t

2) HPLC && =1

Table. 1 Operation condition of HPLC

Column 100RP-8(4um),125X4mm
Detector range 220nm
Standard Pterosin B
Mobile Place H20 : Ethanol = 6 : 4
Flow rate 1.00 ml/min
Sample

injection-volume 2041

1. Polyphenol & &#
A HAIES B Bd W3 47 1E, 28, 3%, 4%, 5% HA7IE AN H FE
2 Y97 F 9A A7 T F polyphenold) TFE Folin-Denisg(2, 3)2 °]&3d
FA33}A

_.‘Ig_

N2EX : DAL HUSO S5 H4358 RS 2T T2l X & X 4 X NS N/ s8-8

=

S5 8]



o Az &7
Spectrophotometer(CM~-3500, MINOLTA, JAPAN)S o]43te] L'(HA%), a’(34)
), b(BAE)ZE 243t Az mE A X7 AE LA

g 2474 &34
TA-XT2 texture meter (Model TA-XT2, Stable Micro Systems, England)& °©]-&
gt Z2A3Aet. HA7YG £RE AANG 1A E7)9 AYGE £7)9 tRd &
S F7o] L REoZ 2 cmAE Gt I FEE 5 mm diameter probelE
01 mm/sect] €52 &A3Yt. A Y FUYEL 713 ¥ peak forceE g-force
@92 Yete] & 5H w83 Ao YA FeE AU

o, #5AA
dA71% £2 F A 4, ¢ 9%, AAY 71EEE A HAY dA)
A £33 e ARAYT o= 4Fol U BAES Aoz HPAHol A
e 4EFHD B4 1099 BEA4LAe ALsd Ao Ao w dH7]9)
Fie @ ARG AUEY B53 54 73 FWHAR: % FA FLT7H: A
4 252 ALd BEANE ANAGT

Az 3AE Y AUE AZRE AT A A= 4y 44 R ¥
7h A=
Spectrophotometer(CM-3500, MINOLTA, JAPAN)& o] 4-8la L'(H &)z, a’(Hy
)%, b EAE)RE AR

v e B

Z 1A HAYE FEFHFE AOAC WH@LZE FAKT. FF] SH4
w710 AR HUE ARE 2 g W2 AFT F, 2AES AUE AR
Az FFo] =g wrx 106CE MAY dZ7I(FO-600M, Jeio Tech Co. Ltd,
Kimpo, Korea)ol A 2A1zkol & 4 A& stdch. otele] Ao iz} AddE fith

Wi-"
Wi - W

r

r-{m

TEHF%) = X 100

Wo 7135

_20_
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W 71 N8 B3F

W Az ¥ 7133

o}, 354
7] g Byez Azyd nAE e HUE Y%L stainless steel2 © T ¥
o] 30T Y] water bathol LA T TG 247 Fo] Adle] A5 XASFE AAS L ¥
AE 2A5d 7 Az A A% HAVEY FiA2dYE SAH}ACT
2d ¥ AR FA - 54 A A8 FA

EdE€ %) = x 100
54 A Mg FA

2. #5 %7}

Az Y Az AUE AxE 98 2 Bz9 Y 2d 2A R v
gaa 7] e WEez AxF A AdE 4, F, 4B, AR 71EES
A5t A FAAE 20E 2R ole AU Y VA=) PAULE
HgAol AR AEFSH 1099 ASHALE Adste] Azt 2o Wt F
A Az ¥ A FUE BEH 54 78 FAWAF: de FA FE77H: A
4 )& AHEshe ASHAE AAET

3 23 29 @ AYAR, dEAZ, 54 Az A FAUEY ER FH £ d5HA

7 M=

Spectrophotometer(CM-3500, MINOLTA, JAPAN)E o} &3te] L'(HH =3k, a'(H 4
2, b EFAE)FGE AT

U, #5484}
Az = 2 £ d=z Az 9GS A7 A8 AR AR A 3@
3 Zt7t g2 wyoes Az Az s AR AV S £ F B AFH F
AL BEHAAE Bt AT ol& AP U BUEG HALE HFAo|
dAE AT 1099 BEHALYES Adstel A7) A o HA7le
Ae 3 ALY FUEY BEH SAL 74 FAYAA: WS FX &5 ~ 730
& F2)2 AHgste] BFHALE AA A

_.21..
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NEEH

4. 4P Z A S AYEY 3 24
T2 AZ2E @ uAEY AYEY £ E4T 9F A2E @ A FAUEY £2
Q& vustn £ ¥2 Az nAEe AYUES 4F dxd 1A AUEE ¢
4 N F 24T FA SHL va BNstd 2 Az 2As 2 A AUE
o AR 3 AzE BAI}AG

_kO,L

5. 82 Az mAE st Hved THA A4 4 T3 wy 24

7h ERAC e T2 Az aAtEg AYEY A F ol F4 &4}
(1) PP (polyptopylene), PE (polyethylene), PE/PP (polyethylene/polypropylene),
OPP/PE (oriented polyprophylene/polyethylene) Z Ao} EFF o] wa}t 20 x 25 cm X
Al T2 dx nAEYG 2 12 AVES UE 2% 7€ 992 AAE Y3
24 3L 39 Y3z, §F A2 AEY §E AdE JUEY AP ¢ £
A - 3letd WalE Yolrr) A8 40T, 95% RH 2ANA AAH A8 o3as &
A& FAsh
) ME
Spectrophotometer(CM—-3500d, MINOLTA Co., JAPAN)E o]-&38ld L'(3N %)
g, a (A A=), b(FNE)ZE A3 el
3) FEHF
T2 1z A S AYEY FEETFS AOAC MWz ZH3Ch &F
o] 48 FERTI A S AYE NEE 2 g HAZ AT F, 2AES F
HE AMB7F A2 3 22¥ 97x 106CT2 dAE AZ7)(FO-600M, Jeio
Tech Co. Ltd, Kimpo, Korea)dlA 2A1Zte] & ¥ ZA S ot ol g 2fof
oteb AE s

SEEG%) = gji g: X 100
Wo 71 %%
Wi F271¢F A7) &8
Wo: 2 ¥ F718F

(4) FREA:
TE 4 xE  Humidity and Temperature Digital Indicator(Novasina
Humidat-ICll, Switzerland) & A}-&3t ZA 314t}

_22_
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(5) 24z
2 Az A" 54 dx AUES 89 B TA-XT2 texturemeter
(Model TA-XT2, Stable Micro Systems, England)& ©] &3t =45t 1A}
g Z719 HUE 719 71 2ES AR RE FEOE 2 cmAE HEE
I BEL 5 mm diameter probe2Z 0.1 mm/secd] £X8 ZA3HUT. 1A
#}8 & highest peak force® g-force €91 Jels F 59 5 Aute]
FFoz ALy
(6) 4=
Az NEE sty 1gd 554 40 ¥ 7Fska 10% trichloroacetic acid &
A 10 mE 713l Ao 2417 ¥rx|3 % o35 spectrophotometer?] 71 2
420 nmelA FJF=E FAHIA.

. B4 Az nAE e AUEY AY F vAESH ¥E x4

Filme Z#42 3¢ 52 3x9 A9 AUES AF 54 nYESH &
38 dotrry] 98 407, 95% RH 2794 AT AEE 10 gH(FET ol 23
BHAQY AEEA) #H3td BT H stomacher bagdll ¥& g 7€ 01% HEFTE
108] 31435} stomacher blender (Lab blender 400, (F)E37|A)2 287 T3A3)
A Fth & T4E plate count agar(PCA, Difco)oll, E2 9 &3 ol potato dextrose
agar(PDA, Difco)e]l A e #FZYL 01 m4 5% g =239 incubatordl] 4]
WFstich AutAFL BHTAA 2937, E2 L FFo|x 26CoA 34 4z v
3] A" colonyEE ATt CFU/gEE HAISAH.

. 52 Ax A AUEY AR T #%F £ 24

(1) Filme] 25492 I4¢ $2 Az 249 53 3z AUE A 5¢ @
53 BEANL %olR7] 3l 40°C, 95% RH =AM A3 1z nAEe Az
HAUYES 3 B4 A AYERS] A5HALE AU

04 FEAA

A% U A2 2AEY A= AUES £33 B4R 24, AUE 47

o AF FAL BEHAE a9 AR ol 4¥4d AT BH=S A
Aoz AP4de] AFE AFFHT HY 1079 FePFALdE Adet] 7}
mAE g HUES 4 g olF, AE, 948 2 AAAA FIAFEZ i 74
FAYE A

_23_
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6. &4 LAY HYUE 24 9 AL £ EF EH 2A}
7h HAEg 33wy
AL 99 74 AEU 3, dnts, oA, 239 JAF wjguE 298
712 (AR 200g 9o 2 AAE AAET

o &4 mabee Hug ddAy AF F 4 B4 24
(1) Azd 93 PE film¥ PE/PP filme 2 ¥38 1 100TCHNA 28, 38, 4% 5
e 7tE dEE # F 40CAA 125 U AFIAEM AFY F FF HIE 24}
3.
(2) pH
pH meter (VWR 8000, ORION RESERCH INC.Schrafft Center, 529 Main
Street, Boston, MA 02129, USA)E o|43to Ag¢ pHE =AYt
(3) A=
ARy 1 mE 47 Ed23d ¥ F FEAL #4435 A7) J68A FFH
T 4 mE HolA 34 F phenolphtalein &< 2-3& Wo] =3 0.1 N-NaOH
fAg gt AAYHT. LA L phenolphtalein §<o] HA WstE AJHS 2
THoz zskeh AL ool Ao ot AisAnh AL ol Ao g
st} AT

o

0.067 x 0.95(facter) x Azt
X
AR (1 mb)

AE(%)= 100

@ H=
AZA(RVDV-II+, BROOKFILD ENGINEERING LABORATORIES
INC.,Stoughton, MA USA)E ©] &3t 20CA Alge AEE FA3}3h
(6) 3=
Digital refractometer(ATAGO 1T, ATAGO Co., Ltd., Tokyo, Japan)& ©]-&3l4
NEe B=& A3
6) 4=
Hand refractometer(ATAGO, JAPAN)E ¢]43td Alae dEE FAs
(N "MABE AA
HAE FFE EAHs7] A8k oF 10 g9 ABE ANFHSe] A7 E stomacher bagoll
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NESEX

He o8 47" 01% HESFZ 10¥F 8143t stomacher blender (Lab blender
400, (F)EF71A)E 282 243 AFHT. ¥ TFE plate count agardl, AT L
MRS #lAe] 49 F44¢ 01 mLY 3¢ & =T3ld incubatorol A Hj st
Aok GrtAEL BTAA 293, RAFE 30TAA 29 oA 2+ st AR
colonyE& AF3t9 CFU/gZE EA8HA .

8 Azxd ¥dFL=E F4 MY FY HUE Az
7k AR AR GAZIG £3E @ nAEs AdESs HA wgdE Azd ddFe=

zelsto] TAYsh AUEE Aze7) A% AY 2D¢ BEANE T FANY
o

4. #5A

Fdg TARS HUES HH wdulE AN st A wiguial we
Azd Fdo2 FJdtd zdd uALS AYE AF FA L ATHAE Fio
24 R ol A¥dl UE BT HALLZ Aol Y HETHH &
A 10789 P ede dgsl 7 uAteg HuEe A, 3 3, 23F R AA
Al 71228 7H FAMAA: df FA F5-~7H: df FH)e AHEde #53F
AHE AAlE A

9. 24 ARG AtE R F4 29 29 AE A 53 T3 24

7k,

1},

.

.

P EEED PP A4 AEH Pdoz 2 34 IS AUEL TP
of TFE F 121TAA 2%, 3%, 4¥ 749 2F¢ ¥ F $4 54¢ 2Asan

¥RA FHG 2 e ol 130x110 mm XFA] AR LAY AR AYE
£ (U4E 24F 718D HE £33 40T, 9%5% RH A A 12F ¢ ARt

HAEZE H$X F7F : PET/CPP(polyethylene terephthalate/casted polypylene),
PET/AL/NY/CPP(polyethylene terephthalate/aluminium/nylon/casted polypylene)¢!
g

7 47 9 F4 A Auge geld 4 24
) A=
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Spectrophotometer(CM-3500d, MINOLTA Co., JAPAN)& o] &3}l L'(M A %)
#, a" (AN, b (FAE)HE 43 Jehgith

(2 =87

7t A @ FY4 IAES 4 HUEY =3 TA-XT2 texturemeter
(Model TA-XT2, Stable Micro Systems, England)& ©¢]&3l] A3ttt 1AL
g FAHe] L& RELRE 2cmAE D3 I HE-E Flat knife provel 2 0.1
mm/sect] $EZ AU 18 HYEL Kramer shear shelle2 @ &£
s ATt 01 mm/secd] £E22 A gt AMEISY FYE2 highest
peak forceE g-force {2 Yetli® F 5W B3 Ao FFghoz ALE3)
At

vt 7HE Ad € A A9} AUES nAESY 54 ZAL
(1) | BE FAH
nAE TFE S48 A3 F 10 g9 ASE AFAs HTE stomacher
bagel ¥< Y& AFH 01% HESFZ 108] 34& stomacher blender (Lab
blender 400, (F)s371)E 287t #2A3 Azitt. £ F4E plate count
agar(PCA, Difco)ell, R4t&2 MRS A (Difco)o| A E #ARE 0.1 ¥ &£
F% U2 =T33 incubatorol A ¥R ETE, dubAT2 35CoA 297, B4
& 30Tl 29 o] Zzr Wit HAE colonyES AF3te] CFU/gE EA
AT
(2) WAL
A& 10 g€ 1% peptoned= 90 mie]l ¥ stomacher blender (Lab blender 400,
(F)EI71R)Z 283 A3 A ohE 1 g AAs £61E 9 me peptoned”
of Yo MNF ¥ dATF A2 VRBA(Violet red bile ager, Difco)¥l
Ag Fo AT 1A F 1 Yo VRBAWAE thA] §o] ¥4 2d¢
FAMNTD F 35C wid7)ol A 24A% W gst] AP A A AH YL HEE colony
& A8 CFU/g2 BAISHST

kg B ® 34 1YY AU A% 54 #58 54 24
7t 7R 24 1A 54 A48 AF Fde BSAAE Fard 2ART
ot 1094 BEAANLUE Al A% F 2dW F4 At F4 AU
A, %, 0, A%, 9% B AAYY FAYR w78 FPHTH: NS FA g

- 26 -
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T 1A o$ FThHE o] &3t AAEHAT

10. AH2
BE AY 43 A ¥ g5 i3 B30 FEUAZ AAdES deugich f4
AZL EAENEL =Z=239 SPSS package(v.12.01)€ o] &3l LQufx] AR
(One-Way ANOVA)d o3 ey BT A& Lotrnstn, AHF+E p<0.059 A4
Duncan®] AM¥AAE HAA A
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A34dAdY 27

1. 34 Az a4 AUYE A2E 9 A ANy =23 2H
7} 3tAL2) 9] ptaquilosided] §3F =A
Table 2= ZAMEl§ WA €9 ptaquilosided] #F& vebd ol LAIE H3A
29| ptaquiloside?] #F& Ao zH, tix7) F At Y FEEE ptaquilosided] ¥
2 FRYR A sged, 58 o HAVNE WL ALd KgFHeE dAH®
ptaquiloside %& Yeldigich ¢]& 58 HAY A& B LA ZAE = ptaquiloside
7} A €990 4 + AU

Table 2. Total ptaquiloside content of water extract of bracken after blanching at different

times

Blanching time

. 1 3 5] 7 9 15
(tnin)

Total ptaquiloside

8555+36.06°  1054+4667 1154546435 1190£1697°  11875:6.36°  11945:9.19°
content (1g8/g)

4. #4429 polyphenol &% &4
718 & AUEY 3 EddE §FE Table 3¢ YAtk @Y AVEY F
EYsE 2L A7) 42742 2 2ozt fikrt dA7E A F 58 Fol 4
oot

Table 3. Total polyphenol content of Jigularia fischeri after blanching at different times

Blanching time
(min)

Total phenol

o 757+028"  7.85£0.23™ 7591033  7.92+¢0.06™  853+0.71°  6.45+0.59"
content (%96)
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A7l & F3% 3G HAUEY 4

2 Az 1A Axg AT A A4 28& FAY) Gl o]BL AATY 4 214}
€ 1§, 3%, 58, 78 &TAA dR71& dAste] 20TAA 4A A2 4A78, 0TAA
ARt AR 1243, HOTAA 1M7L HH 02 64 B¢ £38to] Ax, 233 A5 HA
€ 39 A AAY 2Hde FHEUT

A7) F £3& AN 24129 MEE A FFdE Table 4-7 o Jehdigich dx&
Le 32 123 HA71E 3t 30TAA 8AZE #38 AYT, ax ghe 587 dA7)& 84 3
0TI 12M7t +34& AFF, b &2 123 dX71E 81 30TA Az 3% AT
A FeFes & g B3tk Table 8€ HUE¢ dX7] £ AEg 2% diolg. Hy
29 A=E L* FolMEe 3% wA7] & 4878 AT O 487 f95e2 &L g2
Hew, ax gtollME 32, 58 HAY] @ Y FA 2L g Biow b golAE 37 4
A7) % APTE AT G AP Foge e & BAD.

- 29 -
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Table 4. Changes of color value of bracken soaked at different temperatures after blanching
at 8C for 1 min

Soaking Value
temperature  Time(h)
(T) L a b*
control - 26.61+0.55% -4.08+1.60° 15,25+0,77"¢
20 4 27.14+4.74° -3.78+2.31° 12.1615.12°>4
8 26.41+2.08% -1.82+1.52™ 11.90+4.89°>¢
12 28.58+1.48" -2.80£251% 14.18+2.29™¢
16 26.88+3.37° -1.90£1.307 13.48+4.50°¢
20 24.8845.27° -3.18+1.07" 12,615,117
24 29.40£1.05® -2.95+0.88" 16.43+1.12
30 2 26.973.19" -3522.61° 13.1211.68°>¢
4 29.14+0.96°" -350+1.62 16.85+3.40%
6 2851+2.76™ -2.27£0.44™ 13.79+3.752
8 31.60+1.60° ~2.65£0.69™ 18.45+1.35°™¢
10 23.83+2.19° 0.5210.93™ 8.59+2.80™
12 23.69+3.94° 1.46+3.25° 8.00£2.55°
40 1 25.95+3.64 -2.18+2.42% 8.40+2.52°
2 27.99+5.15% -359+3.45° 14.87+7.31°™4
3 27.88+3.79% -3.6411.68" 13.85£2.55"¢
4 31.30£5.18" -2.73+2.42" 14.7245.22°¢
5 29.13+2.01* -2.00+1.14° 14.19+1.854
6 25.36+1.10° -0.99+0.99"> 9.67+0.06™™
_ 30 -
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Table 5. Changes of color value of bracken soaked

at 85C for 3 min

at different temperatures after blanching

Soaking Value
temperature Time(h)
() L' a’ b*
control B 24.25+]1.25° -1.78+2.36™% 10.81+1.83*

20 4 31.3442.91° -6.66+1.90° 17.35£351°
8 29.60+2.65™ -1.66+1.12™% 14.18+1.99°
12 27.61+0.79%* -2.11+0.94™ 12.74+1.95"
16 23.99+1.78" -1.41£2.28™% 11.86+1.45"
20 28.77+2.03™ -3.8410.77™ 17.38+2.37° o
24 25.49+4.07° -0.54+1.30% 12.74+3.69°™

30 2 25.05+2.82° ~2.83+0.91" 9.97+3.58"
4 27.6710.78" -4.141252% 13.58+1.12%*
6 24.16+1.81° -1.37+1.317™% 10.43+1.41%
8 28.68+2.15™ -0.77+1.59"* 13.74£4.21%"
10 25.55+0.86 1.14£1.15° 10.330.34°"
12 24.03+1.19% -0.22+1.72% 0.84+3.65°

40 1 28.42+2.70° -1.70+0,18>% 13.2443.23"
2 28.28+3.67° -2.75+0.71" 11.55+2.28*
3 28.01+4.81*™ -2.35+1.31>¢ 12.82+5 512
4 28.31+1.11% ~2.92+2.55"4 13.30+4.29°
5 28.4115.16™ -2.06+1.47™ 16.21+3.49>
6 23.91+1.49° -1.35+1,05™% 9.09+1.80°
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Table 6. Changes of color value of bracken

at 85T for 5 min

soaked

at different temperatures after blanching

Soaking . Value
temperature (11111;e
(T) L a’ b’
control - 28.02+3.69° -2.15+0.57°4 13.87+1.55%

20 4 22.35+1.13"° -2.93+0.62° 13.16+1.74°%
8 26.76+3.34™ -1.29+2.21%¢ 12.63+4,27%%
12 26.09+2.96™ -2.79+1.03™* 12.00+1.52°%f
16 26.47+1.55™ -1.02+0.85"% 11.96+]1 987
20 23.7242.58% -1.33+1.65% 11.6913.01°%
24 25.40+3.71™ -1.62¢2.16™¢ 14.85+2.80°

30 2 27.5611.18° ~2.17£2.01%>¢ 12.56:1,08°%#
4 23.186.60°™ -1.70+3.77°>4 9,232,828 del
6 24.55+1.96™ -0.17+0.13>* 9.33+2.48
8 21.47+0.26™ 1.06+2.20% 7.52+1.42™
10 27.44%2.42° 1.02+1.11°% 11.35+2,38"cdefe
12 26.21+1.73™ 252+1.17° 7.96+1.32°

40 1 25.83£2.68™ -4.20£2.94° 15.00+5.96°
2 28.02+3.69¢ -2.15+0.57° 13.87+1.55%
3 19.13+2.47° ~2.20£3.75° 6.67+2.82%
4 24.87+0.99™ 1.17+1.16% 5.95+0.33"
5 26.28+2.97™ 0.07£2.55"% 2.90+7.80°>d
6 25.90+1.94™ 2.45£0.91° 8.97+].82bcf

_ 3 -
NSEX: DA FHUSY S S431E A5 2B X2IS HE A LS4 M HEQ Y/ sLMAEL [H]



Table 7. Changes of color value of bracken

at 8C for 7 min

soaked at different temperatures after blanching

Soaking i Value
temperature (1}111)1e
( oc ) Ln axu b‘
control - 25.10+2.43%4 -2.14+2 .28 10.49+3.367

20 4 21.54+1.31° -2.74+1.83° 8.45+3.18"
8 24.97+1.29°4 0.70+1.17°>¢ 8.48+1.98°
12 24.29+4.87°"4 -0.18+4.11* 11.0943.88bde
16 23.7312.01%>* ~0.11%1.40°> 10.19+1.77°
20 22.51+0.43%® 0.5141.00%>¢ 11.1041,13%de
24 28.59+0.38°% -2.19+1.30™ 16.63+0.56°

30 2 21.23+3.75° 1.18+0.26b% 7.44+0.23
4 27.1120.90™% ~0.68+1.47°> 14.57+4.982Pcde
6 27.25+3.43™% -0.52+1.46%4 12.3742.37°"%
8 29.50+1.40% -1.0440.512*4 10.67+2.667>
10 26.35+0.70°%d 1.39+0.87¢ 7.46+1.60°
12 26.89+0.61™% 1.13+1.76>4 11,012,537

40 1 30.33£4.80° -2.19+257% 15.40+5.61%
2 24.8043.1220<4 -1.3242.77°4 12.67+4.36%%
3 27 56+4.30™% -2.22+1.02%® 14.40+4.87°%
4 28.35+3.13°% -0.56:+0.36%4 13.77+0.91"%
5 24.62+0.817%4 1.29+1.22¢¢ 8.70£1.20°
6 28.96+2.17° 0.17+0.90%>< 11.82+1.66°°%
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Table 8. Changes of color value of ligularia fischeri blanched at 85C for different
blanching times

Branching Color value
time(min) L' 3 B
1 30-.01:l:1.13b -13.37+0.14° 19.86+1.06™
2 27.20£1.22° -13.731067° 23.35+3.,16™
23.38+0.37° -10.69+0.98"° 16.14£2.17°
4 27.67£2.43° -13.30£2.27° 21.6515.36™
5 29.96+2.44° -10.39151° 24.8415.36°
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Fig. 1. Changes of hardness of bracken blanched for different blanching times.
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Fig. 2. Changes of hardness of ligularia fischeri blanched for different blanching times
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Table 9. Changes of hardness of bracken at different soaking temperatures and times after

blanching at different times

Soaking Soaking Blanching time (min)
temperature time

(C) (h) 1 3 5 7
4 4,02+0.32° 3.430.14° 2.94+0.48° 3.18+0.20°
8 3.05+0.32" 3.180.15° 3.30£0.26" 3.99+0.16b°
12 3.50+0.36™ 4.260.42° 3.06+0.37* 3.1410.19°
2 16 4.130.32" 4.02+0.20° 3.690.27° 3.860.16
20 4.85+0.39 4.410.31° 4.39+0.16° 4.2040.24°
24 5.11+1.179 321032 4.30£0.34° 4.14+0.22°
2 2.51+0.19" 3.38+0.29 2.71£0.25° 2.35+0.12°
4 3.89+0.33% 3.19+0.28 3.02£0.22% 3.65+0.68>
6 3.67+0.33° 3.90+0.23* 3.87+0.35° 3.72+0.06™
P 8 4,160.10° 4.94+0,52° 4.22+0.38 3.4510.26°
10 3.60£0.37° 4.33+0.44° 3.49+0.13° 3.980.21°
12 4.13+0.33" 2.04+0.31° 3.22+0.31™ 3.95+0.18°
1 2.620.53" 2.50+0.24* 3.19£0.43° 2.9410.22°
3.78+0.90° 3.600.13° 2.78+0.12° 3.32+0.36%
2.65+0.14° 3.3210.25% 3.00£0.19° 341+0.38"
b 4 3.15+0.71° 3.71£0.11% 3.12:0.38% 3.42+0.34°
5 3.32£0.27* 3.29+0.22° 3.17+0.23* 3.21£0.18"
6 3.58+0.33" 3.03+0.25° 3.23+0.24 2.98+0.14%
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Table 10. Sensory evaluation of bracken after blanching at different times

Blanching Overall
. . Color Flavor Appearance Texture .
time(min) acceptability
1 4.72+1.35" 4.46+1.37 4.36:1.43% 4.274¢1.19% 4,64+1.43%
3 5.09+1.58 464+1.21 5.27+0.79 5.00+0.89 5.46+1.04
5 5.09+1.22 5.18+0.75 491+0.83 491+1.04 5.27+1.01
7 4.46+1.21 4.46+1.29 455+1.21 4.82+1.66 4.73+1.35

NS : Not significant at P<0.05

Table 11. Sensory evaluation of ligularia fischeri after blanching at different times

tli)rlna:c(}rl:::) Color Flavor Appearance Texture aci;te;ljllity
1 4.11£0.78" 4.22+1.30™ 4,89+093% 5.00£1.12® 4.67£0.87"
2 5.56+0.88" 5.11+0.78 5.33+0.71° 5.00£0.57 5.00+0.71™
3 5.22+0.97™ 5.22+1.20 5.11+0.78% 5.330.71° 5.78+0.83°
4 4.89+1.62" 456+1.42 456+1.42% 5,33+1.00° 5.56+1,13™
5 3.67+1.23 456+1.59 4.22+1.20° 4.22+0.67° 4.00+1.32%

NS': Not significant at P<0.05
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Table 12. Sensory evaluation of color of bracken soaked at different soaking times after

blanching at different blanching times

Soaking  Soaking Blanching time (min)
temperature  time

(C) (h) 1 3 5 7
4 5.33+1.50"° 522097 6.22+1.09° 4.33£1.32M
8 4.44+1.67 489176 556%1.01% 5.00+1.00
12 4561151 433£1.87 5.11+1.45% 5564152

» 16 4.33+1.32 5.00£1.87 4.33+2.45° 5.22+1.56
20 4.11£1.05 5.22+1.09 5.11+1.45% 5.11+1.45
24 4,11£0.93 411145 478£0.97™ 4.2241.48
2 5.56+1.88° 5.56+1.33° 6.44+0.73° 5.001.00°
4 4.89+1.90™ 556+1.13° 5.89+1.05% 6.33+0.71¢
6 4.44+1 67 478164 4.89+1.05™ 5.44+0.73%

¥ 8 4.89+1.27> 3.78+1.39% 4.22+1.30° 4.33+1.32"
10 3.7811.22;"“ 4.4431.42% 3.78+1.48%" 3.44+1.24"
12 2.56+1.67° 3.1121.69° 2.89+1.45" 2.67+1.80"
1 4.44%1.67* 4,67+158"° 5.11+1.62"° 467+1.41%
2 5.78+0.83° 5.67+1.66 4.33+1.23 5.89+1.45°
3 5.67+1.00™ 467£1.66 5.2241.39 5.44+1.13%

“ 4 3.44+1,33° 4,781.30 456207 422+1.20™
5 511%1.05" 4.8911.45 4.89+1.45 5.33+1.32%
6 5.33+1.32% 478156 4.22+1.92 3.78+1.30°

NS . Not significant at P<0.05
-39 -
NEEH: DAY LIS S5 SIS QA8 2HH X2 AX A L SA A MBS N/ s

Al
A,

S5 [H]



Table 13. Sensory evaluation of appearance of bracken soaked at different soaking times

after blanching at different blanching times

Soaking Soaking Blanching time (min)
temperature time (h)

() | 3 5 7
4L 5.22+1.39"° 478+1.64"° 6.11+1.05" 5.00+1.66"°
8 478+1.56 4.89+1.97 456+1.67° 4,.89+1.54
12 4.44£1.88 467+1.32 4.89+1.27*° 4.44%1.59

? 16 478+1.20 556+1.13 5.11+1.76" 478+1.72
20 5.001.32 4.44+1.33 4.44+1.42° 567+1.23
24 444088 4.44+1.81 478+1.79" 478+1.64
2 5.44+1.33° 5.00£1.41% 5.22+1.64% 478+1.20™
4 5.11+1.62° 5.33+1.23" 5.44+1.24° 5.44+1.74°
6 3.67£1.50% 4781.79® 456+1.42° 5.44+053"

. 8 5.33+1.50° 4441 .94% 4.11£1.62° 3.80+1.27%
10 4.67+1.00% 467£1.32° 3.89+1.27% 4561194
12 3.11£1.17° 3.67+1.41° 3.44%1.59° 3.44+1.81°
1 4.33+1.41° 411£2.09"° 4.11£1.97°° 5.00+1.73%
2 5.33+1.32% 444167 5.22+1.64 5.11%1.62%
3 5.89+1.17° 5.44+159 4.44+151 556+1.01°

h 4 456142 5.44+1.88 4.33+1.80 5.00£1.73%
5 4.89+1.69 544£1.13 4.44+1.42 4.8911.05%
6 556+1.01%" 411%1.36 411£1.45 4.00£1.32°

NS . Not significant at P<0.05
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Table 14. Sensory evaluation of overall acceptability of bracken soaked at different soaking

times after blanching at different blanching times

Soaking Soaki Blanching time (min)
(¢}
temperature " . :;g)
1me

(T) 1 3 5 7
4 5.22+1.86M 5.22+1.39° 5.56+0.88"° 5.00+1.12M
8 4.44+1 67 478+1.48% 4.89+1.27 4.44+1.01
12 4.44+159 522+0.97° 4.89+154 5.00£0.87

20
16 411£1.76 4.78+1.56™ 4561.88 5.11+1.17
20 411093 5.00+1.32° 4.11+1.17 5.44+1.59
24 4.11£1.05 3.56+1.24 411£1.27 478+1.48
2 5.22+1.39° 5.33+1.58"° 5.89+1.17° 4.89+0.78>
4 5.11%1.45" 478+1,39 5.561.24™ 6.00£0.87°
6 4.00+1.66% 5.00£1.32 4.78+0.97%* 5.1110.78%

30
8 4.67£1.23*® 3.80+1.83 411+1.27° 4,44+0.88>
10 456+1.24%° 3.78+1.79 456+1.242 3.89+1.17%®
12 3.33+1.12° 367+1.41 356+1.42° 3.11+1.62°
il 4.33+1.41% 456+1.81"P 4.78+1.79% 3.89+1.83°
2 4.89+1.90° 5.11+1.69 467+1.12% 5.2241.56™
3 5.67+1.66° 5.11+1.54 5.00+1.23% 5.67+1.00°

40
4 4.00+1.32° 456%1.01 3.78+1.79° 4.5611.67®
5 5.44+0.73° 5.11+1.05 5.33+1.00° 5.00+1.41%
6 5.56+0.88° 4.22+1.64 4.22+1.30% 411£1.17°

NS : Not significant at P<0.05
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2. Az Wy we aAE S AUEY FE 5A
7t Az e 22 2AE e AUEd A=
Az ¥ie 2§ 1AYY =L Table 15,9 Jebldeh MEdME Y A
Z 9F A28 AYTRT §2 A2 AAT AP TN Lx @& bx @A F9
oz &L g UMD ax @A E FAHU He|E RolR Airh HUES
Z2% AYPFA L* g3 bx #dlAM FoHez 52 e e
ax oA fFddgez e g JYeiAt.(Table 16)

Table 15. Changes of color value of bracken dried by different drying methods

Drying Value
Methods L* a% b*
field drying’ 12.81+157% 1.33+£0.78"° 1.91+1.10°
Hot-air drying™ 9.83+1.01° -0.85+0.44 -0.20+1.06°
Freeze-drying"™ 29.48+4.36" 1.70£3.47 6.50£2.47°

* Dried at 25C and RH 656% for 48 hours
™ Dried in drying oven at 50°C drying oven for 14 hours
*** Freeze-dried by Vacuum Freeze Dryer (SFDTS10K, SAMWON, Pusan, Korea)

NS . Not significant at P<0.05
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Table 16. Changes of color value of lLgularia fischeri dried by different drying methods

Drying Value
Methods Lx* a* b*
field drying" 9.68+4.35° 0.14+1.19° 3.45+1.08°
Hot-air drying™ 14.00+2.12° -166+0.26" 5.34+1.09°
Freeze-drying™”’ 32.73+1.55 -6.78+1.14° 15.42+1.21°

* Dried at 25°C and RH 65% for 48 hours
** Dried in drying oven at 50°C drying oven for 14 hours
*** Freeze-dried by Vacuum Freeze Dryer (SFDTS10K, SAMWON, Pusan, Korea)
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Table 17. Changes of moisture
drying methods

content of bracken and ligularia fischeri dried by different

Drying Methods

Sample
Field drying” Hot-air drying™ Freeze-drying™™*
Bracken 10.47+0.85™° 11.330.71 10.380.32
ligularia fischeri 12.3610.34° 10.20+£0.63" 6.14+0.37°

* Dried at 25'C and RH 65% for 48 hours

** Dried in drying oven at 50°C drying oven for 14 hours

""" Freeze-dried by Vacuum Freeze Dryer (SFDTS10K, SAMWON, Pusan, Korea)
NS . Not significant at P<0.05
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Fig. 3. Changes of rehydration ratio of bracken dried by different drying methods during
rehydration.

* Dried at 25C and RH 65% for 48 hours

™ Dried in drying oven at 50°C drying oven for 14 hours

™ Freeze-dried by Vacuum Freeze Dryer (SFDTS10K, SAMWON, Pusan, Korea)
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Fig. 4. Changes of rehydration ratio of ligularia fischeri dried by different drying methods
during rehydration.

" Dried at 25C and RH 65% for 48 hours

** Dried in drying oven at 50°C drying oven for 14 hours

*¥k

Freeze—dried by Vacuum Freeze Dryer (SFDTS10K, SAMWON, Pusan, Korea)

- 46 -

NEEM: DAL HUSS K5 43S A 48 RCIEE X M L 4 X MS2 Y/ s8-MAEF [H]



g Az A3 2l A HAvEs #FHA
#AA AREe DAY HUE 25 A 9@, =237, A 71EECAA
EF AY Az, 9F A28 4g97EY ¥ g vdehidd ole AY Ax, 4%
AzE Az F 999 W3} go] dojy P 2FHAN BE& ge JEAS
T ALY g AF PEg B2 A2 AN AzxE Aol aHASAA F
A4 Fo| FFAo] A= Bty £F FUix 79T + AL A= @
o

Mo

Table 18. Sensory evaluation of bracken dried by different drying methods

Drying Methods

Field drying” Hot-air drying™ Freeze-drying™
Color 3.400.52° 3.40+0.52° 5.2040.79"
Flavor 3.4010.52° 3.40+0.52° 5.300.67°
Appearance 2.90£0.74* 2.90+0.74" 5.30+0.67"
Texture 1.70+0.48° 1.70+0.48° 450053
accz;te;;gi N 2.50£0.53° 2.50£0.53" 5.70+0.67°

* Dried at 25°C and RH 65% for 48 hours
** Dried in drying oven at 50°C drying oven for 14 hours
** Freeze-dried by Vacuum Freeze Dryer (SFDTS10K, SAMWON, Pusan, Korea)
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Table 19. Sensory evaluation of ligularia fischeri dried by different drying methods

Drying Methods

field drying’

Hot-air drying"

Freeze—drying"™*

Color
Flavor
Appearance

Texture

Overall
acceptability

2.60+0.52°
2.50+0.53°
2.60+0,52°
2.70+0.48°

2.90+0.74*

2.70+0.48"
2.80+0.42°
2.70+£0.48*

2.90+0.57°

2.80+0.42°

5.70+0.82°
4.80£0.63°
5.60+0.52
5.40£0.52°

6.20+0.79"

* Dried at 256°C and RH 65% for 48 hours

** Dried in drying oven at 50°C drying oven for 14 hours
*** Freeze-dried by Vacuum Freeze Dryer (SFDTS10K, SAMWON, Pusan, Korea)
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Table 20. Changes of color value of rehydrated bracken dried by different drying methods

Drying Value
Methods L# a* b*
field drying” 11.61£1.04° -0.92£0.28° -0,09+1.10°
Hot-air drying" 7.83+1.01° -2.85+0.44° -2.20+1.06°
Freeze-drying"*" 23.95+1.55° -1.301.65° 3.45+1.16°

* Dried at 256°C and RH 65% for 48 hours
™ Dried in drying oven at 50°C drying oven for 14 hours
** Freeze-dried by Vacuum Freeze Dryer (SFDTS10K, SAMWON, Pusan, Korea)
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Table 21. Changes of color value of rehydrated ligularia fischeri dried by different drying

methods
Drying Value
Methods L* a* b*
field drying” 8.88+2.43" -1.8621.19° 1.45+1.08°
Hot-air drying"* 12.00£2.12° -3.66+0.26" 3.34+1.09°
Freeze-drying™* 30.73+1.55° -8.78+1.14° 13.4241.21°

* Dried at 25°C and RH 65% for 48 hours
** Dried in drying oven at 50°C drying oven for 14 hours
™ Freeze-dried by Vacuum Freeze Dryer (SFDTS10K, SAMWON, Pusan, Korea)
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Table 22. Sensory evaluation of rehydrated bracken dried by different drying methods

Drying Methods

field drying” Hot-air drying™ Freeze-drying”™
Color 4.2040.63"° 4.40+0.52° 5.70£0.67°
Flavor 4,00£0.82° 4.20£0.79° 5.40+0.52°
Appearance 3.70£0.67° 4.20£0.79° 5.50+0.85"
Texture 4.40£0.52™° 450053 4.80+0.92
Overall 410£057° 420063 5.800.79"

acceptability

* Dried at 25C and RH 65% for 48 hours

™ Dried in drying oven at 50°C drying oven for 14 hours

*** Freeze-dried by Vacuum Freeze Dryer (SFDTS10K, SAMWON, Pusan, Korea)
NS . Not significant at P<0.05

..51_

NBEX: DANCIA FLES RS S243IE 216t 2 X288 AX &I L B4 &X NS HE / sE-MASF [H]



Table 23. Sensory evaluation of rehydrated Zlgularia fischeri dried by different drying

methods
Drying Methods
- field drying® H;t—air drying” Freeze-drying™”

Color 3.60£0.52° 4.10£0.74° 6.100.74°
Flavor 350053 3.50+0.53" 5.3040.82°
Appearance 3504053 3.50+0.53° 5.8040.63°
Texture 3.20£0.79* 3.60+0.52° 5.600.52°
ac(g;’ggiity 350£0.53° 4,00£0.67° 6.20+0.63

* Dried at 25°C and RH 65% for 48 hours
** Dried in drying oven at 50°C drying oven for 14 hours
*** Freeze-dried by Vacuum Freeze Dryer (SFDTSI10K, SAMWON, Pusan, Korea)
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Table 24. Rehydration ratio of freeze-dried bracken at different soaking temperatures and

times
Temperature(C)
Time (sec)
20 30
30 717.05£76.64° 589.60+79.13"
60 760.77+47.75° 635.6857.52°
90 889.83+59.70° 911.14+80.86°
120 934.57+72.16 1104.86+45 45°
150 1002.67+34.06¢ 1046.63+46.01°
180 1026.46+43.09% 1016.51498.09*
210 1059.05+3.86¢ 1035.90+26.90°
240 1036.49+48.16° 1057.55+46.15°

DA FUE RS &
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Table 25. Rehydration ratio of freeze—dried ligularia fischeri at different soaking

temperatures and times

Temperature(C)
Time (sec)
20 30
15 501.96+58.35* 489.91+31.51°
30 630.96+105.41%° 553.51+35.44°
45 481.71+116.84° 688.93+49.02°
60 577.99+37.68% 788.67+67.94°
75 652.32+91 52 784.82+54.30°
90 714.31+48.72° 769.84+41.71%
105 603.64+145.48° 906.37+63.30°
120 637.13+31.52%° 878.05+36.14°
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Fig. 5. Changes of L* value of freeze dried bracken packaged with different flexible films
during storage at room temperature.
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Fig. 6. Changes of a* value of freeze dried bracken packaged with different flexible films

during storage at room temperature.
" . Polypropylene
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Fig. 7. Changes of b value of freeze dried bracken packaged with different flexible films

during storage at room temperature.
* : Polypropylene

** @ Polyethylene

*** : Polyethylene/polypropylene

ddoh

. Oriented polyprophylene

_58..

NZEX DALY HUES RS SHEIE 76t 28

S M REL Y/ sBFNMAERH]



450

400
35,0 |
0 :3“030‘ & oo h_us.i—- s RS
§ 2[518 [ S ~lp~pPrs
15.0 | —# PE/PPrrr
100 } e QPP/PERs **
50
0.0 ! : L — : )
a 2 4 6 8 10 12

Storage perlods(weeks)
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Fig. 9. Changes of a* value of freeze dred lgularia fischeri packaged With differe
flexible films during storage at room temperature.
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Fig. 10. Changes of b* value of freeze dried ligularia fscheri packaged with differe
flexible films during storage at room temperature.
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Fig. 11. Changes of moisture content of freeze dried bracken packaged with different

flexible films during storage at room temperature.
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Fig. 12. Changes of moisture content of freeze dried ligularia fischeri packaged w
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Fig. 13. Changes of water activity of freeze dried bracken packaged with different flexible
films during storage at room temperature.
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Fig. 14. Changes of water activity of freeze dried ligularia fischeri packaged with different
flexible films during storage at room temperature.
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Fig. 15, Changes of texture of freeze dried bracken packaged with different flexible films

during storage at room temperature.
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Fig. 16. Changes of texture of freeze dried ligularia fischeri packaged with different flexible

films during storage at room temperature.
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Fig. 17. Changes of browning index of freeze dried bracken packaged with different flexible
films during storage at room temperature.
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Fig. 18. Changes of browning index of freeze dried fligularia fischeri packaged wit

different flexible films during storage at room temperature.
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Fig. 19. Changes of total bacteria counts of freeze dried bracken packaged with differe

flexible films during storage at room temperature.
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Fig. 20. Changes of yeast and molds of freeze dried bracken packaged with different
flexible films during storage at room temperature.
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Fig. 22. Changes of yeast and molds of freeze dried lgularia fischeri packaged wit

different flexible films during storage at room temperature.
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Table 26. Sensory evaluation of color of freeze dried bracken packaged with different

flexible films during storage at room temperature

Storage Color
period e
(Weeks) PE’ PP™ PE/PP™ OPP/PE™
0 "°4,600.70"° 4.60£0,70N 460:070%  460:070°
2 "54,40+0.52 4.800.79 4.80+0.79 4.80+0.79
4 "4,60+0.70 4.90+1.52 4,60£0.70 4.60£0.70
6 ™4,60£0.52 4704125 4.40+£052 4,60+0.70
8 "4,50+0.53 460+0.70 4.20£0.63 4.60£0.70
10 ™4,40+0.52 4.80+0.92 450+0.53 440052
12 "4,40+0.70 4.9041.20 4.80+0.79 4.500.71

* ! Polyethylene

** . Polyprophylene

*** : Polyethylene/polyprophylene

LI

NS : Not significant at P<0.05

AS2EH: DAZI HUEA RS EHF}E A
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Table 27. Sensory evaluation of flavor of freeze dried bracken packaged with different

flexible films during storage at room temperature

Storage Flavor

period

(Weeks) PE PP PE/PP OPP/PE
0 "4,800.92™ 4.80£0.92™° 4.80+0.92"° 4.80+0.92"
2 "4.80+0.79 4.80£0.79 4.80+0.79 4.40£0.52
4 "4.60+0.70 4.60£0.70 4.60+0.70 4.60£0.70
6 "4,40+0.52 4.80+0.79 4.40£0.52 460+0.52
8 "4 2040.63 4.60£0.70 450£0.71 450053
10 "4 50+0.53 4.40+0.52 4.40+0.70 4401052
12 n4.80+0.79 4.40£0.70 4.60+0.70 4.40+0.70

" ! Polyethylene

** : Polyprophylene

" Polyethylene/polyprophylene

*** . Qriented polyprophylene/ polyethylene
NS : Not significant at P<0.05
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Table 28. Sensory evaluation of appearance of freeze dried bracken packaged with different

flexible films during storage at room temperature

Storage Appearance

period

(Weeks) PE PP PE/PP OPP/PE
0 "*4,80+0.92" 480£0.92" 480£0.92™ 480:0.92"°
2 "°4,80+0.79" 4.40£0.52 4.80+0.79 4.80£0.79
4 "*4,60+0.70" 4600.70 5.20£0.92 490£1.52
6 *3.20£0.79" °4,60+0.52 "5.10+1.20 *4.70£1.25
8 "4,6020.70" 450053 4.90£0.99 4,60£0.70
10 °4.40£0.52" °4.40£052 *5.200.79 *4.80+0.92
12 °3.50+0.53" °4.40£0.70 5.60+0.97 %4.90+1.20

" : Polyethylene
™ ¢ Polyprophylene
*** . Polyethylene/polyprophylene

: Oriented polyprophylene/ polyethylene
NS : Not significant at P<0.05
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Table 29. Sensory evaluation of texture of freeze dried bracken packaged with different

flexible films during storage at room temperature

Storage Texture
period

(Weeks) PE PP PE/PP OPP/PE
0 ne4 80+0.92" 480+0.92"° 480092 4.80+0.92"°
2 "4.80+0.79 4.80£0.79 4.80+0.79 4.80£0.79
4 "54.90+1.52 460+0.70 4.60+0.70 4.60+0.70
6 "4 70£1.25 4.40+0.52 4.40+052 4.40£052
8 ™ 4.600.70 450+0.71 4.20+0.63 420063
10 "4,80+0.92 4.40£0.70 450053 4502053
12 534 90+1.20 4.60+0.70 480079 4.80£0.79

* : Polyethylene
** @ Polyprophylene
*** . Polyethylene/polyprophylene

: Oriented polyprophylene/ polyethylene
NS : Not significant at P<0.05
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Table 30. Sensory evaluation of overall acceptability of freeze dried bracken packaged with
different flexible films during storage at room temperature

Storage QOverall acceptability

period

(Weeks) PE PP PE/PP OPP/PE
0 ns4 800.92N° 4.800.92" 4.80£0.92™ 4.80£0.92"°
2 ns4 80+0.79 4.80£0.79 4.80+0.79 4.80+0.79
4 "4 60+0.70 4.60£0.70 4.600.70 4.600.70
6 "4 40+0.52 4.40+052 4.40+0.52 440052
8 134 502071 4.20£0.63 4.200.63 450+0.71
10 ™34 40+0.70 450+0.53 450£053 4.400.70
12 "54.60+0.70 4.80+0.79 4.800.79 460+0.70

* : Polyethylene

** . Polyprophylene

*** : Polyethylene/polyprophylene

**** : Oriented polyprophylene/ polyethylene
NS : Not significant at P<0.05
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Table 3L Sensory evaluation of color of freeze dried ligularia fischeri packaged with

films during storage at room temperature

different ﬂexib\e’///
P

Storage Color

period T s
0 m,80£092"™ 480£092"° 4.80:092" 480£092"°
2 ns4.800.79 4.80+0.79 480£0.79 4.40+052
4 nsy 6020.70 4.6020.70 4,600.70 460£0.70
6 ns4 400,52 480£0.79 4.40£052 460£052
8 ms420+0.63 4.60£0.70 450071 450£053
10 ns 50£0.53 440£052 440£0.70 4.40£0.52
12 ns4 80+0.79 440£0.70 460+0.70 4.40+0.70

+ . Polyethylene

i Po\yprophylene
e Polyeﬁxylene/po\yprophylene
vt . Oriented po\yprophylene/ polyethylene

Ns . Not significant at P<0.05

.-80_

(=]

ot 2B xpg AL MY BES AR RIES M ERAAMMELR (B
- - |2

i
]

=3 DN auss 28 g8



Table 32. Sensory evaluation of flavor of freeze dried ligularia fscheri packaged with

different flexible films during storage at room temperature

Storage Favor
period

(Weeks) PE PP PE/PP OPP/PE
0 "°4.80+0.92 4.80+0.92 4.80+0.92 4.80+0.92
2 "°4,80£0.79 4.8010.79 4.80+0.79 4.40£0.52
4 "°4,60%0.70 4.60+0.70 460+0.70 4.60+0.70
6 "°4,40+0.52 4.80+0.79 4.40£052 460£0.52
8 "%4,20£0.63 4.60+0.70 450£0.71 450£0.53
10 4,50£0.53 4.40+0.52 4.40+0.70 4401052
12 4,80+0.79 4.400.70 4.60+0.70 4.40£0.70

* . Polyethylene
" . Polyprophylene
** ! Polyethylene/polyprophylene

: Oriented polyprophylene/ polyethylene
NS . Not significant at P<0.05
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Table 33. Sensory evaluation of appearance of freeze dried ligularia fischeri packaged with

different flexible films during storage at room temperature

Storage Appearance
period

(Weeks) PE PP PE/PP OPP/PE
0 4.80+0.92 4801092 4.80+0.92 4.80£0.92
2 4.80+0.79 4.40£0.52 4.80+0.79 4.80+0.79
4 4.60+0.70 4,60£0.70 5.20£0.92 490152
6 23,20£0.79 ®4.60+0.52 55,101.20 P470+1.25
8 4602070 450+0.53 4.900.99 4.60%0.70
10 %4,40+0.52 ®4,40+0.52 ®5.20+0.79 4,80+0.92
12 #350+0.53 P4 40+0.70 “5,60+0.97 he4 90+1.20

* : Polyethylene
** ¢ Polyprophylene
*** ¢ Polyethylene/polyprophylene

: Oriented polyprophylene/ polyethylene
NS : Not significant at P<0.05
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Table 34. Sensory evaluation of texture of freeze dried ligularia fischeri packaged with

different flexible films during storage at room temperature

Storage Texture
period

(Weeks) PE PP PE/PP OPP/PE
0 4.80+0.92N° 4.80+0.92 4.80+0.92 4.80+0.92
2 4.80+0.79%° 4.80+0.79 4.80+0.79 4.80+0.79
4 4.90£152™ 4.60+0.70 4,60+0.70 4.60£0.70
6 470+1.25M 4.40£0.52 4,40+0.52 440052
8 4,60£0.70N 45010.71 4.20%0.63 4.2010.63
10 4.80+0.92° 4.40+0.70 450£0.53 4504053
12 4.90+1.20™° 4.60+0.70 4.80+0.79 4.80+0.79

“ 1 Polyethylene
** : Polyprophylene
*** 1 Polyethylene/polyprophylene

: Oriented polyprophylene/ polyethylene
NS : Not significant at P<0.05
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Table 35. Sensory evaluation of overall acceptability Q& freeze dried ligularia fischeri

packaged with different flexible films during storage at room temperature

Storage Overall acceptability

period —r—

(Weeks) PE PP PE/PP OPP/PE
0 4.8010.92"° 4.8010.92 4.80£0.92 4.80+0.92
2 4.800.79"° 4.800.79 4.80+0.79 4.80£0.79
4 4.6010.70N° 4.60%0.70 4.60£0.70 4.60+0.70
6 4.40+0.52N° 4401052 440052 4.40+052
8 450+0.71N° 4.20£0.63 4.20+0.63 450+0.71
10 4.40+0.70N° 450+0.53 450+0.53 4.40+0.70
12 4.60£0.70N 4.80£0.79 4.8010.79 4.600.70

" : Polyethylene
" : Polyprophylene
™ : Polyethylene/polyprophylene

: Oriented polyprophylene/ polyethylene
NS : Not significant at P<0.05
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Azd ¥ A F F4 5 =4
(1) Az8 F9FY AR F A=

Az F4 2AHEY AUEL FEFE 0TAM AFsAA 108 BFe=z L
a’, b'#E AT &4 A 4 nAEHE FdA9 L' PES PE/PP 5
7HA 234 2R A Z7)dE A3 @asitirh 34 ol2AE 1 ol 7
428 gete AL ¢ £ AN E=F Fig. 313 Fig. 3294 EH PE¢}
PE/PP o] ¥ 7k EZAAE ZF AFAIRe] F7hetel whet L'gtol Zastes A%
€ Yehidth 53 AF x| A7 gL 497 AT AP TFEC W
FYHoz & S YeNIn PE/PP "Ed T $d%9 L'gke]l PEA X
A 93 LRt 6 W A& JYeaudeyd AP 7l ol2gMe &
TAZ FAA) FAR] L'gtol o o4 243A it

4 HUE4 F9F9 L'ak 94 PES PEPP F 7HA 23A EF M7
3 AFAzre) Ao wg PBaste AFE Yoy AF 409€ AREHE
kel d3vt A A 23 984 ddMe F4 2AEE FEFH ARAHA
2 A% x7]9 PE A 33 Fgo] PE/PP £3A) EFT PdFETYG
o ¥& $£XE Jehydch(Fig. 33.3 Fig. 34.).

N2 g& F ZZAE 3319 0TI A% F AT 34 2A=S 9%
o] a"ghE AFATo] AoAFE Thde AL UErWAU=d Fig. 35.9 Fig.
36004 BH 53] A 27| o FASA FAWTOe Rg & F AU A
b 9N FdFY a7t AL nITgE AE ¢ F ARe AFEA & 4
ot 2@ APTFE v agte]l F o =%n AT AL] FoHgel w2t F
939 a'gte #asAth E=F FdAY 2@ TFAE Aoz freHA A}
o]2 BA+xvl PEAl AZAE w Bod PE/PPo} AFHE w g3 agte) o @
ket

Fig. 37.3} Fig. 38.2 54 AUES 379 agte Ued Zdd ¥ A4 =
F AZAZE AAFE agte ZAaSHY a@ e AR 104 A FHH}A A
skt 20090 A SlME HzF A2 2 FAHJL 28, 3E, 4% ATF APTE
o] 4F&A e APTFE vl A @Fe & Jehideny Aol I
o} el wet a'gE FA FAse F¥E BAh EFLEA doA= PEFP E
AR PE TAAN AR Fg2Y a'#el u =A veuh
N A PE FEdFY bR LY '@ ved AFE myed A0 2
o}Fo) uwa}, AFAZo] AP wat A A B3-S e AHFig. 39.
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Fig. 4.3 Fig. 42. £ A2 d& F A2 38l 40T A T &A@
4 AUEL FE9FY v'ae el Aotk F ERA EF 1044 & 3%
A #asgr 209 AFREE gt Fastm 508 AREE AY FasA Fsich
E3 AFHA %& APTFE 102 Aol 7bF Bol AadAeH 28, 3%, 48 &
T AYTE ATEA & AgT v JARNT T KFAHLR & @S
Jelia £3A] B ol gl
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Fig. 31. Changes of L* value of sauce for bracken packaged with polyethylene (PE) films

during storage at 40TC.
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Fig. 32. Changes of L* value of sauce for bracken packaged with polyethylene and
polypropylene (PE/PP) laminated films during storage at 40°C.

_97_

]

A2EX: DALY HUSO S S4B R8s 2 T2 X & L A X NS ML/ sESNNEF [H]



8.00

7.00
5.00° -
, 500
é 400 - =) iy
jf 300 ~@—2 min
2550 ~—ir—3 min
=4 min

1.00

0.00

0 20 44 60 Bo 50

Storsge period (days)

Fig. 33. Changes of L* value of sauce for ligularia fischeri packaged with polyethylene
(PE) films during storage at 40°C.
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Fig. 34. Changes of L* value of sauce for fligularia fischeri packed with polyethylene and

B

polypropylene (PE/PP) laminated films during storage at 40C.
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Fig. 35. Changes of a* value of sauce for bracken packaged with polyethylene (PE) films
during storage at 40C.
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Changes of a* value of sauce for bracken packaged with polyethylene and polypropylene

(PE/PP) laminated films during storage at 40°C.
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Fig. 37. Changes of a* value of sauce for ligularia fischeri packaged with polyethylene

(PE) films during storage at 40C.
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Fig. 38. Changes of a* value of sauce for ligularia fischeri packaged with polyethylene and

polypropylene (PE/PP) laminated films during storage at 407C.
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Fig. 39. Changes of b* value of sauce for bracken packaged with polyethylene (PE) films

during storage at 407TC.
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Fig. 40. Changes of b* value of sauce for bracken packaged with polyethylene and

polypropylene (PE/PP) laminated films during storage at 40°C.
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Fig. 41. Changes of b* value of sauce for lgularia fischeri packaged with polyethylene
(PE) films during storage at 40°C.
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Fig. 42. Changes of b* value of sauce for ligularia fischeri packaged with polyethylene anc

polypropylene (PE/PP) laminated films during storage at 40T.
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Fig. 43. Changes of pH of sauce for bracken packaged with polvethylene (PE) filims during
storage at 407C.
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Fig. 44. Changes of pH of sauce for bracken packaged with polyethylene and polypropylene
(PE/PP) laminated films during storage at 40°C.
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Fig. 46. Changes of pH of sauce for [ligularia fscheri packaged with polyethylene and
polypropylene (PE/PP) laminated films during storage at 40C,
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Fig. 47, Changes of total acidity of sauce for bracken packaged with polyethylene (PE)
films during siorage at 40%C.
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Fig. 48. Changes of total acidity of sauce for bracken packaged with polyethylene and

polypropylene (PE/PP) laminated films during storage at 40°C.
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Fig. 49, Changes of total acidity of sauce for lgularia fscherf packaged with polyelhylene
(PE)} films during storage at 40T.
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Fig. 50. Changes of total acidity of sauce for ligularia fischeri packaged with polyethylene
and polypropylene (PE/PP) laminated films during storage at 40C.
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Fig. 51. Changes of viscosity of sauce for bracken packaged with polyethylene (PE) films
during storage at 40°C.

- 118 -

AZEX: DAL FUSS RS S43E RS 2B X2 AX MM L IS4 M4 HS2 Y/ sBSMAER [H)]



23000

= x
21000 - F—F" y‘%,,,.¥
. /! . - S—
g % VD e = s
o 17000 - x L
X 7 1
= /- L
% 15000 1 Ve o4 =0 in
1 /7 A7
_g 13000 t / !2’ —8~ 2 mnin
=1 £
g 110.00 {d’/-“ e 3 1001
— @?p ' =i 4 (71N
70.00 |
5000 P =
0 20 49 6l 80 1)
Storage period (days)

Fig. 52. Changes of viscosity of sauce for bracken packaged with polyethylene and
polypropylene (PE/PP) laminated films during storage at 40T.
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Fig. 53. Changes of viscosity of sauce for Fgularia fischeri packaged with polyethylene
(PE) films during storage at 40%C.
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Fig. 54. Changes of viscosity of sauce for ligularia fscheri packaged with polyethylene and

polypropylene (PE/PP) laminated films during storage at 40°C.
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Fig. 55. Changes of soluble solid content of sauce for bracken packaged with polyethylene
(PE) films during storage at 40.

- 124 -

UNEEX: DA HUSS 7S 43S f18 28 X8 HX M & 4 M HS2 i/ s s-LASR [H]



Soluble solid conte nt |Brix)

20

40

R e e Rt

60 80

Storzge period {days)

s 3 (1Y
=7 ritin
g 3 SN

e ) IR

%0

Fig. 56. Changes of soluble solid content of sauce for bracken packaged with polyethylene

and polypropylene (PE/PP) laminated films during storage at 40°C.
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Fig. 57. Changes of soluble solid content of sauce for lgwlaria fscheri packaged with
polyethylene (PE) films during storage at 40C.
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Fig. 58. Changes of soluble solid content of sauce for ligwlaria fscheri packaged with
polyethylene and polypropylene (PE/PP) laminated films during storage at 407C.
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Fig. 59. Changes of salt content of sauce for bracken packaged with polyethylene (PE)
films during storage at 40°C.
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Fig. 60. Changes of salt content of sauce for bracken packaged with polyethylene and
polypropylene (PE/PP) laminated films during storage at 40°C.
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Fig. 61. Changes of salt content of sauce for Ligularia fischeri packaged with polyethylene
(PE) films during storage at 40°C.
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Fig. 62. Changes of salt content of sauce for lgularia fischeri packaged with polyethylene
and polypropylene (PE/PP) laminated films during storage at 40T.
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Fig. 63. Changes of total bacteria counts of sauce for bracken packaged with polyethylene

(PE) films during storage at 40°C.

- 135 -

NESEM: DACI2 FHUSLS K8 85351E A 24 XIS HX X E S4 X 32 Y/ sELASR [H]



450
3 o |
Y 350 \
g 500 ! e
g 250 G o "H;_‘::—w-...“ﬁ_,,____k,s_‘_______ — O
9 200 'i "ﬂ"_‘“§~. B «.:_‘-‘\;‘\"H“_ -l 2 min
£ 130 | M\"‘*i\ h B e R T
g 100 4 \ S & eip
- B854 4 \ "
g 80.00 +— : [ e i ATy

g 20 43 §0 50 0
$torege peciod idays)

Fig. 64. Changes of total bacteria counts of sauce for bracken packaged with polyethylene
and polypropylene (PE/PP) laminated films during storage at 40°7C.
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Fig. 65. Changes of lotal bacteda counts of sauce for Jigularia fscheri packaged with

polyethylene (PE) films during storage at 407C.
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Fig. G6. Changes of total bacteria counts of sauce for Zguwaria fischeri packaged with
polyethylene and polypropylene (PE/PP) laminated films during storage at 40°C.
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Fig. 67. Changes of lactic acid bacteria of sauce for bracken packaged with polyethylene
(PE) films during storage at 407TC.
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Fig. 68. Changes of lactic acid bacteria of sauce for bracken packaged with polyethylene
and polypropylene (PE/PP) laminated films duting storage at 40C.
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Fig. 69. Changes of lactic acid bacteria of sauce for ligwlarfa fscheri packaged with

polyethylene (PE) films during storage at 40°C.
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Fig. 70. Changes of lactic acid bacteria of sauce for Zgularia fschers packaged with
polyethylene and polypropylene (PE/PP) laminated films during storage at 40C.
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9. 4 mAES HAUE AFY IR TN FA
7h 7t AEd 4 2AEY FUE 2 4 28 S ANEY AR F AR

Fig. 713 Fig. 72& Z+Zt PET/CPP$} PET/AL/NY/CPP ¥4 A& T3t 40T
A AF T ER3F 4 A Y Latelo. PET/CPPS PET/AL/NY/CPP ¥ E£3 A
RS 2@Aze] FHETE Lol #adga, A7)l AojAFE Latd Fhst
t ZA%e 23ed, PET/CPPY A% AR F d7sA @& 4874 Lae
24.28+0.229 3, A% 904 A Lzt 20.08:02022 7+ L @& BAh

PET/AL/NY/CPP®] 7% PET/CPP$t whit7tA 2 AqdAZbo] F7184F Litol &
2R3, AF7I¢e] AAAFE Lghe FasHSc EFAER F 2AA 2F A%
90 # 29.80+0.203} 30.65£0872 FHA Aol& HelR sttt

Ztzt g8 XFANZ XA DTAA AF T A FA =8 24 Lae
Fig. 73.% Fig. 74.°1t}. PET/CPP$} PET/AL/NY/CPP EZAZ TZdA A T F
A 27 nAE] BF AR7Ize] ZoASLE FUHEA R, AdAte] AojAFE L
e Aade AL B

PET/CPP9} PET/AL/NY/CPP2 X733te] 40TAA A% 5 3T 4 AUg
Lzte AZZIEE 5 234 2F A 275 0274 F7ste 23S B9,
AFANEEE AFE7|AA 104 7HA F ZAA EF F93H<¢ 2ol & HolA okt
Zuh, 20790Y 7R G Frbste ¥ RYW.(Fig. 759 Fig. 76)

Fig. 773 Fig. 718 Zz b & EZAZ LA 4H0TA A% F AT F4 =
g FAYEY Lol T EFAZ AT FY AYUE EF AZ7I%o] Folddl w
g Lge /T F ¥R BEF AgAREE [ 7] FoHed Aolg B
A Ekot, 10790U7HA] AFA ko] HAAISE g3 FUbEeE BRE BUh
zZtzt g TRAZ TFE 0TAA AF F 4T 4 1A= Y agt2 Fig. 79.
¢} Fig. 80°|th. PET/CPPt #&TAIel F7HE4E  agtd  F7HHAaL
PET/AL/NY/CPPE 3% &% AT 7HAE F71sit 4% &3 AT odAe 4
Aase A¥E RAD, ARVNEEE F IFA BF ARV|7te) 2AAFE agk
o] F7}skAch.

Ztzt g ERAZ XS 40T AF F FAE F4 29 29 age F
ERAA BF A7} AojAFE FrMSRn ATANEE 4FeA e AFT
28, 38 AT AT AA= FUIE 48 A7 A FeA I FAAdte BYE B
Ao (Fig. 813 Fig. 82).

Fig. 833} Fig. 84 PET/CPP$} PET/AL/NY/CPP2 X3t} 40Tl A% 3 4
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g FM HUEY agtelth. F EANE EFF FA HUYESY PET/CPPs
PET/AL/NY/CPPIl A B5 agte AR7)17te] Ao)AFE Frhste 23S EAX, 4
TAe] Z2AAFE Fade AFE RAu. AR E=2 PET/AL/NY/CPP7}
PET/CPPe] W3t} o] we & vERAR

Ztzt g& F ERAZ TF89 40TAA AZ 5 AT 54 29 HAUEY agt
& Fig. 859 Fig. 869 “eMIAh T TAA 2% F7|zte] AAFE AFx7]
oA 309 A 74X ZAsh AR 40790Y A MM E A AA L FAHUND, A
FAEE T IR BE AZZIIREH 90Y AR AFAzre|l AojAFE aghol
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Fig. 71. Changes of L' value of blanched bracken packaged with terephthalate/casted
polypropylene (PET/CPP) laminated films during storage at 40°C.
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Fig. 72. Changes of L' wvalue of blanched bracken packaged with Polyethylene
terephthalate/aluminium/nylon/casted polypropylene (PET/AL/NY/CPP) laminated films
during storage at 40°C.
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Fig. 73. Changes of a" value of blanched bracken packaged with terephthalate/casted
polypropylene (PET/CPP) laminated Films during storage at 40C.
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Fig. 74. Changes of a° wvalue of blanched bracken packaged with polyethylene
terephthalate/aluminium/nylon/casted polypropylene {(PET/AL/NY/CPP) laminated films
during storage at 40C.
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Fig. 75. Changes of b" value of blanched bracken packaged with polyethylene
terephthalate/casted polypropylene (PET/CPP) laminated films during storage at 40°C.
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Fig. 76. Changes of b" value of blanched bracken packaged with polyethylene
terephthalate/casted polypropylene (PET/CPP) laminated films during storage at 40°C.
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Fig. 77. Changes of L' wvalue of seasoned bracken packaged with polyethylene
terephthalate/casted polypropylene (PET/CPP) laminated films cduring storage at 40°C,
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Fig. 78. Changes of L’ value of seasoned bracken packaged with polyethylene terephthalate/

aluminium/nylon/casted polypropylene (PET/AL/NY/CPP) laminated films during storage at
40°C.
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Fig. 79. Changes of a° value of seasoned hracken packaged with polyethylene
terephthalate/casted polypropylene (PET/CPP) laniinated films during storage at 40C.
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Fig. 82. Changes of b" value of seasoned bracken packaged with polyethylene terephthalate/

aluminium/nylon/casted polypropylene(PET/AL/NY/CPP) laminated films during storage at
407C.
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Fig. 83. Changes of L' value of blanched ligularia fischeri packaged with Polyethylene
terephthalate/casted polypropylene (PET/CPFP) laminated films during storage at 40°C.
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Fig. 85. Changes of a' value of blanched ligularia fischeri packed with Polyethylene

polyethylene terephthalate/casted polypropylene (PET/CPP) laminated films during storage

at 40°C.
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Fig. 86. Changes of a' value of blanched ligularia fischeri packaged with Polyethylene
terephthalate/aluminium/nylon/casted  polypropylene (PET/AL/NY/CPP) laminated films
during storage at 40°C.
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Fig. 87. Changes of b" value of blanched ligularia fischeri packaged with polyethylene
terephthalate/casted polypropylene (PET/CPP) laminated films during storage at 40TC.
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Fig. 88. Changes of b' value of blanched ligularia fischeri packaged with Polyethylene
tereplithalate/aluminium/nylon/casted  polypropylene (PET/AL/NY/CPP) laminated films
during storage at 40T.
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Fig. 89. Changes of L value of seasoned ligularia fischeri packaged with polyethylene
terephthalate/casted polypropylene (PET/CPP) laminated films during storage at 40C.
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Fig. 90. Changes of L’ value of seasoned ligularia fischeri packaged with Polyethylene
terephthalate/aluminium/nylon/casted  polypropylene (PET/AL/NY/CPP) laminated films
during storage at 40T,
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Fig. 91. Changes of a' value of seasoned ligularia fischeri packaged with polyethylene
terephthalate/casted polypropylene (PET/CPP) laminated films during storage at 40C.
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Fig. 92. Changes of a’ value of seasoned ligularia fischeri packaged with Polyethylene
terephthalate/aluminium/nylon/casted  polypropylene (PET/AL/NY/CPP) laminated films
during storage at 40°C.
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Fig. 93. Changes of b’ value of seasoned ligularia fischeri packaged with polyethylene
terephthalate/casted polypropylene (PET/CPP) laminated films during storage at 407C.
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Fig. 94. Changes of b’ value of seasoned lgulsria fscheri packaged with Polyethylene
terephthalate/aluminium/nylon/casted  polypropylene (PET/AL/NY/CPP) laminated films
during storage at 40°C.
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Fig. 95. Changes of hardness of blanched bracken packaged with polyethylene
terephthalate/casted polypropylene (PET/CPP) laminated films during storage at 40C.
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Fig. 96. Changes of hardness of blanched bracken packaged with polyethylene terephthalate

Jaluminium/nylon/casted polypropylene (PET/AL/NY/CPP) laminated films during storage at

40C.
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Fig. 97. Changes of hardness of seasoned bracken packaged with polyethylene

terephthalate/casted polypropylene (PET/CPP) laminated films during storage at 40°C.
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Fig. 98 Changes of hardness of seasoned bracken packaged with polyethylene
terephthalate/aluminium/nylon/casted  palypropylene  (PET, /AL/NY/CPP)  laminated films

during storage at 40C.
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Fig. 99. Changes of hardness of blanched ligularia fischeri packaged with Polyethylene
terephthalate/casted polypropylene (PET/CPP) laminated films during storage at 40TC..
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Fig. 100. Changes of hardness of blanched ligularia fischeri packaged with Polyethylene
terephthalate/aluminium/nylon/casted  polypropylene (PET/NY/AL/CPP)  laminated  films

during storage at 40%.
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Fig. 10l. Changes of hardness of seasoned Jigufaria fischeri packaged with Polyethylene

terephthalate/casted polypropylene (PET/CPP) laminated films during storage at 40T.

H2EX: DAY HUES 7S E43

—_—

- 179 -

JM



8000

70.00

60.00

0 5000
?:’ @0 min

i

-g 4000
2 min

3000
3 min
20.00 84 min

10.00 -

020 -

0 20 40 50 80 90

Storage period {days})

Fig. 102. Changes of hardness of seasoned ligularia fscheri packaged with Polyethylene
terephthalate/aluminium/nylon/casted  polypropylene (PET/AL/NY/CPP) laminated films

during storage at 407,
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wAE)e]  £F4E  Fig. 1073 Fig. 1089  YEiRd.  PET/CPPet
PET/AL/NY/CPPE EA4% &4 z3 1Aee F dFE F £374 25 A
A7)7k0] AolAS5E Free ARE BT, AFHA &S PTAA 28
GF HIFHA FolEST AT 3R gd dFHAdch TAAE 54 29 2
Aale] £ F4= PET/CPP EAA A 909 # AFHA &S APy 47
o8 Mg TN 2z 5940013} 4400092, PET/AL/NY/CPP E& A oA
900Y A AFHA e APTd 4@ 28 AATFolAM ZZ 580£004%
366+0.022 PET/CPPZ ¥ 3% &4 27 AL Rch PET/AL/NY/CPPel X
A% 4 zg AEAA 2FFE o FA FAHUS

PET/CPP$} PET/AL/NY/CPP2 EX# F4 HUEE 40TCAM AR § &
A% % FoE T TP 2T ABIAH HTAL] DS FAHE 2
& ®QrH(Fig. 111, Fig. 112). PET/CPP T3 A= A73A 4& 4979 2
2 A7 HAEToA 909 A 2z 59410013 4.40+0.09% 2, PET/AL/NY/CPP
TAANN AFeA @GS AT 28 A4F ATFNA Zz 580+0.04¢%
356£0.022 PET/CPPE.T} PET/AL/NY/CPPolA % F+E © AA HARHRN
T, % IFA BF 3B 48 A7 AYTFAA Fol FAHA &R
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Fig. 115%} Fig. 116& ©& TZA2 TAste] 0T A% T 4T F4
z7 FHUYme &F4ol. PET/CPPE  ¥RAF F4 =3 HAUEH
PET/AL/NY/CPPZ ®3% 24 3 JUE F7#5e F EFH 2F A7)
b3} AFAZ| ZejASLE Frhste AYS AT AN B FETT
PET/CPPZ TANE v AR 27 ATdA ¥ @79 42 28 AT
A 747 4170013 207+0110A AF 904 A ATEA F& APTe 47
o8 HaFoA Zzt 556+0.03% 3.18:0.07% F7HstA3 PET/AL/NY/CPP=
zARe W ALzy] AF FA L AFFY 28 AT AHTFAM AF
495:0.017 2.23:0.06914 A3 90Q A 552:0.03% 2890012 F7HSH oA,
PET/CPPell H|5}®) PET/AL/NY/CPP ERA M FF47F o HA veRth

2) AAFEF

2zt ohe TAANE A 40CTAN AR F AT F4 24 RUF
e = x47 25 A7) Zo|dAFE F7HeAth(Fig. 105, Fig. 106). 1
3U AFA|ZHE PET/CPPYl 238 24 mAlgle azdse 4364 2L
A% F(B52:0020)0A 28 AF AP T(145:01D7AA EAEG 38 4T AHF
ZojA ¢d WFEQYL, PET/AL/NY/CPPRE ¥3E F4 Aee &TA
ore NET(355:0.03)8 AT RE AFFA FEHA FUCh

Fig. 1095} Fig. 110& 2@ ¥ z7 & EZA2 T3t 40=0X A
B 2= 2% =4 z 1A Y ANFFo|th. PET/CPPE T F4 29
A Y AAFEE AT AFA] AAAFE FAIFAT ¥ AT
A2 7o 48 AF HFAME AE=R @itk PET/AL/NY/CPPE2 E37
=a zg nrtee] BAFSFE 4FAYSA Fe 4PTE AdY 2E 49
FolA VEREA] gt

ge IAAs 235 40T A F 23T 34 AvEs WETs
Fig. 1133} Fig. 1140] }Ebglch. PET/CPPZ E£3F §4 AGE2 & watA|
e AYTF 28 AF AATAN A 27 747 362:0.013 1.56+0.050 4
A7 90 A 75140017 4370032 F7F8IT, AHFAIZE 38T 4RIM =
A7) 7t B "akFo] WEHA @skth. PET/AL/NY/CPP2 (733 Z4
UEojA AFsA %S APJTE AR 7] 369:0.02914 904 A 651+0042
AA7|70] AdAEE Z7hetE AHE B AR K& AITE A 2 &t
RE AYTAAN AEHA Fkeh

gg £3As zase] 0T AF¢ F4 =& HUYEY AAIFE A%
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%7) PET/CPPE ¥£3% FA Z2 FUBo|A AF}A & AP+ 28 2
F AYF ZZ 351+003F 146:0062.2 Eg:, AF 0¥ AN FF
4730029 337:0052 F71ste APE HUcKFig. 117, Fig. 118). =¥
PET/AL/NY/CPPZ A% F4 22 U9 fd4dsE T34 F& 4
7NN A £7] 359:0.02014 A 909 A 468:0032.2 FrhstAen 4
#5A YL APTE AYY ZE APTFANA AT S HFEHA I
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Fig. 103. Changes of total bacteria counts of blanched bracken packaged with polyethylene
tevephthalate/casted polypropylene (PET/CPP) laminated films during storage at 407C.
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Fig. 104, Changes of total bacteria counts of blanched bracken packaged with polyethylene
terephthalate/aluminium/nylon/ casted polypropylene (PET/AL/NY/CPP) laminated films
during storage at 40°C.
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Fig. 105. Changes of Lactic acid bacteria of blanched bracken packaged with polyethylene
terephthalate/casted polypropylene (PET/CPP) laminated films during storage at 40T.
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Fig. 108. Changes of Lactic acid bacteria of blanched bracken packaged with polyethylene

terephthalate/aluminium/nylon/casted polypropylene (PET/AL/NY/CPP)

during storage at 40C.
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Fig. 107. Changes of total bacteria counts of seasoned bracken packaged with polyethylene

terephthalate/casted polypropylene (PET/CPP) laminated films during storage at 40C.
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Fig. 108. Changes of total bacteria counts of seasoned bracken packaged with polyethylene
terephthalate/aluminium/nylon/casted  polypropylene (PET/AL/NY/CPP) laminated films

during storage at 40T,
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Fig. 109. Changes of lactic acid bacteria of seasoned bracken packaged with polyethylene
terephthalate/casted polypropylene (PET/CPP) laminated films during storage at 407.
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Fig. 110. Changes of lactic acid bacteria of seasoned bracken packaged with polyethylene
terephthalate/aluminium/nylon/casted  polypropylene (PET/AL/NY/CPP) laminated films

during storage at 407T.
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Fig. 111. Changes of Total bacteria counts of blanched Jlgularia fscheri packaged with
polyethylene terephthalate/casted polypropylene (PET/CPP) laminated films during storage
at 40%C.
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Fig. 112. Changeés of Total hacteria counts of blanched lgularia fscher! packaged with
polyethylene  terephthalate/aluminium/nylon/casted  polypropylene  (PET/AL/NY/CPP)

laminated films during storage at 40C.
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Fig. 113. Changes of Lactic acid bacteria of blanched Lgularia fischeri packaged with

polyethylene terephthalate/casted polypropylene (PET/CPP) laminated films during storage

at 40°C,
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laminated films during storage at 40%C.
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Fig. 115. Changes of total bacteria counts of seasoned ligularia fischeri packaged with

polyethylene terephthalate/casted polyprepylene (PET/CPP) laminated filtns during storage

at 40C.
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Fig. 116. Changes of total bacteria counts of seasoned /ligularia fischeri packaged with
polyethylene  terephthalate/aluminium/nylon/casted  polypropylene  (PET/AL/NY/CPP)

laminated films during storage at 40°C.
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E A7 Azxg 249 AUYEE 8o B3 FA FEFe2 UA x8 5+ A
T 9438 FaAe stz 24 did FF SAE ARG ¥E9RFELS PE 8%
PE/PP W&ol Z+z} XA3te] 40T, 95% RHelA 90%9zH Adatdx A¥E e 482
3 dgAe L, a bt A7 @A Zasdrt UFede A ¥zt QA 2§
A AYFEo] AFHA Fe AYFE v 48] F @S JYEWIL L, ag2 PE
gl Hs] PE/PP E AAT FEAE ¢ ¥ FXE HAgFHoY btd Ffds ¥
ZAE Y FAHQ 2ozt AT

00Uz AR F FYFY pHE ARF7|T R AFA0] dojHel wet FoHoz 7Fas)
t 4%E 21 PE S50 PE/PP ¥Eol AR 4d39 pH 37t o Ak vk
A AL AVEL FEFY FPAEE AF 17 D AFA AR wa} F7)}
Q3 pHS wAZIAE A PE/PP Y80 EFF Fd3e A=Wt o H3id.

N2 g A ETFF 4 nAE£H HYEL FEF AY 00U = We
AGx e A7 L Ao Ao weg A3 Frkstor AF Frlde gt
Z7HAY A9 FAskA 4t TAAE ] FoFH Aol HolA Frh dEo I
AN XAAE Y FYHQA Aole HolA (AT F TG TR FIF EF AR
717ko] HolALE, AT AL HojHFd uiet FEo G $Fo] FolXE A¥E E F
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AT

Fadre 54 2AEEDYR AVES 93 EF PE/PP BERT PE 8ol A3e o
o Bol AEHNZ AT Aol Fogel el = AA7|e] AR npg} FA¢eE FAE
At AAFE FT5 w72 PE 9E8 0= PE/PP 289 ARE W o A HE
HAR AF7IZE R AFAL) g3 F9HQ Ao)E BAY,

kA ol de] AFAAES ¥ W F4 LT F4 HUEL P AFAD 4F
o QoM E wBE HE] A9 gl =S 927t /M ¥ +EE YEHIE 100TeA
4 B¢ 7ME Adste Aol M @ n A HAA UM E pHY HALZ] wEst
A3 v e 4ol ff A& PE/PP UEe] PE BERT ¢ 45sidn Bade 34 u
At HAUEE F9FoE Az 7t AT F F4 28 aAlEe AVEY #EHL
23 At st AvE 25 A, 9, 3 AAF ladA F4F Aol dAey, nAlE
T Z2AZAA 327 48 AF MY TN A mRa T 4% 4 AP wged,
HUEY 2AZE 42 2T A FolA BE 38 47 A FAA =289

54 nAE e AYE AT A4 TRAE A A0 2T 2ARZLS aAEY F

F EF AZNTH AFAe] AAxE AT, nAE FAFY WsE 121THAA
AT F ATAA 0¥ 3¢ AF AL W F4 nAlele 4 =4 2AlE BEF F FFE
3%, 4% AT AYE P W 4A BT HARL, A TFE 28, 38, 4% 4T A TFIA
A% 909 7N vEdA gad. AFEEe A T¢ AEHA gUt =@
PET/AL/NY/CPP ®ZA A o HA HFEHAUL &4 HAUEH} F4 =z JAYEgY F &
T B 3E, 48 4T AgTFddA RiAFETE 28, 3%, 48 A¥ FHIHFIA4 AF 904 7HA
A dF e 43T TE AEHA ottt nAe 9 wl3skR 2 PET/AL/NY/CPP &%
AelA B AA AEd e FAsA

s B7 A3 14b2)le) A2 PET/CPPY 3%, 48 AF A277F 7H4 %3, 237, 9
#, ¥& 747 PET/AL/NY/CPPe) 3%, 48 A& A FolA 7H4 %z Ay 7|Exdq4
£ PET/AL/NY/CPPol 3% 4@ HeE77F 3oz E3dh AE9 #5947 43 4L
F RN 4E AT AN M B4y, gHALE F XA IF 3E, 48 A HYF
A FeHez & e BJedy, dAA 7125 PET/AL/NY/CPPY 48 AF A+
7} =5kt

ol wet 3% ol 7kg AFAA Fo] €A APE =HU:, PET/CPPE EZUS o no
PET/AL/NY/CPPE EAZH & w #Tol ©f FA A&HU &% H7t 43 383 48 4T
AYTFAA fFexgem & gol UgKoermz F4 Y HUESE TFE o
PET/AL/NY/CPP £ 2 ¥333 121CoA 38 ol 71¢ 4TS 3t Ao F& Aoz
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AZterh. PET/AL/NY/CPP2 ERZH& W Aol & ¥ B ol A} Hpge
e FANEA FEAAM 1493 37 A & F A& Re2 444
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1, PE/PP B e 243 $HAx

Alel ot $4A2 AUE

<PE/PP W&o ZAE FAUZX A2 <PE/PP @Fo] £38 F2d2 FrhE>

2. PE/PP & 3¢ A& F945 Avad Hdd

<PE/PP W&ol R mArelg PdP> <PE/PP €| ET DAel & >
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3. PET/AL/NY/CPP XA A2 3% 24 1Al HAUE

<9}~ 1~
| -3 Abe), of -4 > <AEF EZE FH 424 FHFHLLE>

4, PET/AL/NY/CPP X3A 2 £48 %4 Z2| nAas HuE

<$)-2A, ole)-#hg
of-2) -3 H&> <A E2ZY &Y zo nAES JUE>
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M4 Ad Y S5 245 2 2> 2ofolel 7|0l

HI

Al1d AT /L 5F @4 =

L8 288 dx nAR A2 HUE Az AT 43 AAe 218 44
- A 9 ptaquiloside FFH HUES Eds #F L dA7 F £33 249 H
U Ak, 2R 94 54¢ FAdAen, #53 4oz A ¥ R, =
A, AAY 71ZE2 o] 74 718 AEYes A% S54¢& Hristd Az an
g AuE Azs AT H A 2d¢ 4ARUL

2 Az TS AUE AZE AW A7 Az 2
- dz WHe 9 TAES AHEY AF,
24, % 9%, 23%, 244 7358 74 715 JTHo B
Astel Az mAlS AR AZE A AW Az 2AL YA,

)
Jm
o
o
B

3. Axd 1AL g HUEY F3ANE £

- 47 A 2] we AzE Az nAds) HUEe Bea 5402 MAEE 23
33, ¥ SHoz2 A F % 237 AAY 715ES A /15 A=Pew By

4 54& zASHY A2E DAY AUES ST FYad
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s
off
2
dm
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il
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ot
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=
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X
=
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re
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Jokr
fn
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foie
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off
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- HWAgRY sS40z 4 Az wAlels AUBe 59 1R FRolE 249 2
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o FydA WMFuE AR, B4 A AL 2§ FdFE AP AQ F)
A%, GE, BE, AE, AE, pHE SR%0) 3% A2 20 HPsA

- HAEtY Byoz $F4, AVTFLE AT /V5L A $E/E FYaA
o,

B4 2AbEsh AES 54 22 ndes HuEe 43 TRNE 44 %L A F

ZA}

4 mAelek AtE 2 F4 2d TAYYG AUES dEZE H$Re] T A
F 712 $¢ A%, 24%¢ 345 FA 4 2SS 457182 S8

- MAERY EHoz $F49 ANTFE AF V1T L 2AE 23, 4 4571
& A e

)
an
0%

|
Iy

A2 d #E BoF 7le B9 rdx

LA HEe S5 g €71 7134F22 3323 AT A A Ao go) a8

571 "Ee] ZAES AUES T2 Az oA b dx Wy wE N, ¢ 5 B
A FACl Fdn 2YPALE SEAE A AFY Az 2 93 Y 5+ e
S4 A S AYE AF ALE JAZE 29 AF 2971 shEsioh

T de] g9 At AEE WAL colloid 2 WSIE dojyr] ¢
AEE HE8T, 420y Fv|E AUz 7HAA g =T AE Juto
24, gty g 38 A 59 AFL 2 0 AYETF FHo] 2. AR F
71 el AEFe AR Fd R 750 BHHA Aol T HA ¢
2HAENA AEH o2 AF 7Hsdeh

CHERY A F nAEE A9, ok § Bl fof Wl A #ge AeA2
2olT T AUES FASVEL 2T 28U B2 $3¢ BRI A8e
7] dgel ARG HEe) BB HEE AF JlEe 1T 4F B Ao FEge
24 N2E RN 3 Thes

4. =7 A7g A8 2EAEdA A HES TEHL FIAEY FEAA AN AF ¢A
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Appendix A.31.32 Changes of L* value of sauce for bracken packaged with polyethylene films and laminated films with polyethylene and

polypropylene during storage at 40C

Packaging  Stetilizing

Storage period (days)

materials  time (min)

0 10 2 30 40 50 60 70 80 90
0 7.47£0.04* 0.61+0.01% 0.300.01¢* 0.25+0.02> 0.120.00™ 0.1120.015% 0.09:0.00™* 0.09£0.00°" 0.09+0.00™ 0.09£0.00™
2 0.710.07* 0.52£0.04™ 0.20£0,01°* 0.150.01°%* 0.10£0.00%< 0.09+0.00% 0.090.01% 0.09+0.00° 0.09+0.00% 0.09£0.00°

PE+
3 0.6210.03%% 0.42+0.01% 0.17£0.05°4 0.15£0.00% 0.10£0.00°% 0.09+0.00™ 0.09+0.00° 0.09:£0,00° 0.09£0.00° 0.09:0.00°
4 0.58+0.03 0.33+0.00%¢ 0.160.00% 0.130.01™ 0.09+0.00% 0.09:+0.00% 0.09+0.00° 0.09+0.00% 0.09+0.00% 0.090.00°
0 7.03+0,04%° 0.40+0.01 0.20£0.02™ 0.23£0.01% 0.10:0.01% 0.10£0.00%" 0.09:0.01% 0.09£0.01% 0.09:0.01% 0.09+0.00°
2 0.65:0.04 0.31+0.03% 0.16+0.01 0.11£0,00™ 0.10£0.01°%¢  0.10+0.01°* 0.09:0.00" 0.09+0.00° 0.09+0.00° 0.09+0.00°
PE/PP++

3 0.54+0,05" 0.22+0.01% 0.140,00%% 0.10:0.00™  0.10£0.01°¢  0.09:0.01°* 0.09+0.00° 0.090.00° 0.0910.00° 0.09+0.00°
4 0.40+0.02%% 0.150.00™ 0.13£001% 0.10:0.01™ 0.09£0.01>¢ 0.09£0.01°" 0.09+0.00° 0.09+0.00” 0.0920.00° 0.09£0.00°

Dissimilar capital alphabets within the same row are significantly different (p<0.05, Duncan’s multiple range test).

Dissimilar small alphabets within the same column are significantly different (p<0.05, Duncan’s multiple range test).

* ! Polyethylene
™ 1 Polyethylene/polypropylene
NS 1 Not significant at P<0.05

- 216 —



‘EEY

feENE BIRIYT

ligl 52 wN+RS/RBAIC =N KV

Appendix A.33.34 Changes of L* value of sauce for liguwlaria fischeri packaged with polyethylene films and laminated films with
polyethylene and polypropylene during storage at 40C
Sterilizing Storage period (days)
Packaging i
. time
materials .
{min) 0 10 20 30 40 50 60 70 80 %0
0 7.180.07* 0.470.01* 0.23+0.01¢ 0.142£0.01™ 0.11£0.01™ 0.11£0.01% 0.09£0.00% 0.09£0,01% 0.09+0.005™ 0.09+0.00%™
2 0.56£0.02% 0.12+£0.01% 0.1020.00% 0.10£0.01% 0.10£0.01° 0.09+0.00% 0.09+0.00° 0.09£0,00° 0.090.00° 0.09£0.00°
PE+
3 0.45£0,014% 0.12£0.008¢ 0.10+0.00% 0.100.01% 0.09+0.00% 0.09:+0.00% 0.09+0.00° 0.09+0.00° 0.09:0.00 0.09+0.00°
4 0.42£0.018 0.11£0.01% 0.10+0.00% 0.09£0.01> 0.09+0.00™ 0.09:0.00™ 0.09+0.00° 0.090.00° 0.09£0.00° 0.09+0.00°
0 6.86%0.03% 0.36+0.02% 0.17£0.02¢ 0.11£0.01™ 0.100.007° 0.10+0.00° 0.09£0.00° 0.09:0.00° 0.09+0.01° 0.090.00°
2 0.48+0,01¢ 0.13£0.01™ 0.11+0.01% 0.10£0.00°> 0.0920.00™ 0.09£0.00™ 0.09£0.00° 0.09+0.00° 0.09£0.00° 0.09£0.00°
PE/PP#+
3 0.400.02 0.120.01% 0.100.01% 0.10£0.01% 0.090.00% 0.090.00°° 0.09+0.01¢ 0.090.01° 0.090.01¢ 0.09+0.00°
4 0.34+0.02%% 0.11+0.01% 0.09+0.01% 0.09£0.01% 0.09£0.00 0.09+0.00% 0.090.00¢ 0.09£0.00¢ 0.09+0.00° 0.0920.00°

Dissimilar capital alphabets within the same row are significantly different (p<0.05, Duncan’s multiple range test).

Dissimilar small alphabets within the same column are significantly different (p<0.05, Duncan’s multiple range test).

* . Polyethylene
™ : Polyethylene/polypropylene
NS . Not significant at P<0.05
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Appendix A.35.36 Changes of a* value of sauce for bracken packaged with polyethylene films and laminated films with polyethylene and

polypropylene during storage at 40C

Sterilizing Storage period (days)
Packaging i
N tame
materials K
{min) 0 10 20 30 40 50 60 70 80 90
0 28.53+0,03™ 3.30£0,06™ 2.26+0.05™ 150£0.03™ 0,250,035 0.15£0.03% 0.030.01% -0.00£001%  -002£002%%  -0,05:0.00™
2 4.18+0.03% 2.40£0.03° 1.18£0.03% 0.60£0.01™ 0.080.01% 0.06+0.025 0.020.01™ —0.02+0.028%  —0.03£0.02%%  ~-0.05:0.01%°
PE*

3 3.96+0.30™ 2.1210.06% 0.9010.17 0.48£0.01™ 006£0025¢  0.03:0.015F%  000:001F9  -0032002"  -0.04+001"*  -0.06:001""
4 3.790.04%¢ 1,620,008 0.49:0.02% 0.334:0.04™ 0.05:0.01%¢ 0.010.017% 0.00£0.017¢ -0.04+0.01% -0.040.01%* -0.06+0.00%°
0 212310045 2.3420.04% 1.10£0.04% 1.05:0.02™ 0.14:0.02% 0.09+0.02" 0.02£0.01"  -0.01x001%  -0.03x0.01""  -0.05£0.01%®
2 2.750.04% 0.400.02¢ 0.17£0,02% 0.13£0.01>  0.06+0.015% 0.03+0.01% 0.00£0,01¢ -0.03:0,01% -0.04£0.01%  -0.06£0.01%"

PE/PP=+
3 2.32£0.02 0.25x0.04°¢ 0.12+0.03%" 0.11£0.01% 0,0520.01™% 0.02:0.005  -0.01:0027  -0.0420.00°  -0.0420.017™  -0.06:001"
4 2.0410.04™ 0.1810,02% 0.09£0,01%% 0.08£0,01% 0.04£0.01™ 0.01£0.01%  -0.02+0,01%% -0.04+0.01° -0.050.017 -0.06+0.017*

Dissimilar capital alphabets within the same row are significantly different (p<0.05, Duncan's multiple range test).

Dissimilar small alphabets within the same column are significantly different (p<0.05, Duncan’s multiple range test).

* ¢ Polyethylene
** ! Polyethylene/polypropylene
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% Appendix A.l. Changes of a* value of sauce for figularia fischeri packaged with polyethylene films and laminated films with polyethylene
- and polypropylene during storage at 40C
-
lmgu Packatting Sterilizing Storage period (days)
acl
ti
30 materials n_le
o (min) 0 10 20 30 20 50 60 0 80 90
g
ox 0 27.47+0.04% 2.43+0.00% 1.15£0.05% 0.41+0.02°* 0.13+0.01 0.10£0.01% 0.01:0.01™ -002:0007%  -0.03:001%*  -0.05:0,00%
LQI-'
1] 2 3.06£0.05% 0.46£0.04™ 0.200.04% 0.15+0.05> 0.060.02% 0030015  0,00£0.01°°%  -003:001%%"  -003£0015™  -0.05:0.01"*
40 PE*
ob 3 251+0.05™ 0.30£0.04> 0.13+0,04°¢ 0.09x0.01™ 005:001°™  0.03+00L5%¢  0,00£0.027®  -004:0.005™  -0.04+0.00%™  -0.06:0.01""
o
4 2.1320.02% 0.24£0.04% 0.090.02% 0.062002% 0.030.01 002£001%¢  -0012001%  -0.05:001%  -0.05:0.00™  -0.06:000"
0 26.89+0.04"° 1.90£0.05% 0.950.04™ 0.22£0.02™ 0.12£0.03% 0.08£0.01™ -0.00:001™  -0.02:0.01™ -0.030.01% -0.05£0.007
2 2.36:0,03% 0.24+0.03% 0.10£0,08 008:002°™  004:001°%*  0.03:0.02°%  -001:0015  -0.03001"  -0.04:00™  -0.06:001™"
PE/PP+»
3 2.10£0,03* 0.21£0.03% 0.09£0.02¢ 0.08+0,02% 0.030,00™ 002:002°¢  —002001E%  -0.04+0.01*  -0.05:0.00  -0.06:0.01™"
4 1.84+0,05%% 0.1520.02% 0.07+0.02% 0.06:£0.01% 0.03£0.01% 0.01£0.01™ -0.03:0.01% -0.050.01% -005:0.01%  -0.06£0.00%

Dissimilar capital alphabets within the same row are significantly different (p<0.05, Duncan’s multiple range test).
Dissimilar small alphabets within the same column are significantly different (p<0.05, Duncan’s multiple range test).
* ¢ Polyethylene

** 1 Polyethylene/polypropylene
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Appendix A.39.40 Changes of b* value of sauce for

polypropylene during storage at 40T

bracken packaged with polyethylene films and laminated films with polyethylene and

Storage period (days)

Sterilizi
Packaging e‘ .
. time
maferials R
(min) 0 10 20 30 40 50 60 70 80 90
0 11.95:054%  0.66£0.05™ 0.2120.04% 0.0120.01¢ -0.04£0.01% -0.05+0.02° -010£000™  -010:0.01°  -011:001°"  -0.110.00"
2 0.95:010"  0.49:0.04* 0.05x0.01% -0.04£002"  -006£0.01°F%  -0.06:001”%*  -0.10:0.01% -0.11£0.01° -0.11£0.00° -0.11+0.00%
P+

3 0.824007%  037£013%%  —001:002%  -0.05:002°™  -0.07x0.01°¢  -0.07£0.02"™!  -0.10:0.01° -0.11£0.01% -0.11£0.01% -0.11£0.00%
4 0.79:007%°  027:001%  -003:0.01%¢  -007:0.01®  -0.09£0.01™ -0.09£0.01%¢ -0.1140.01° -0.1120.00° -0.11£0.00° -0.110.00°
0 11.89£0.07*  0.66£0.05> 0.210.03% 0.00:0.06>  -0.04x002°™  -0,05:0.01"™ -0.10+0.00% -0.10£0.01% -0.10£0.01® -0.11x0.01°
2 0.90+0,08%"  0.47:0.04%* 000£0.025°  -0.03£002""  -0.05:001P%*  -006:002°5FF  -010:000%F  -010:0.01%  -0.11+0.007 -0.110.00°

PE/PP#*
3 0.81£005™  0.39:0.045%0  -002+0.015®  -0.06£0.01°  -0.08:0.01°%7  -0.08+0.01°%%*  —0.10:0.01° -0.11£0.01" -0.11+0.00® -0.11+0.00°
4 0.73:006%  028:0.04%%  -0.05:001%  -007£001°®  -0.08:0.01° -0.10£0.01% -0.100.01° -0.1120.01° -0.11+0.00° -0.11£0.00°

Dissimilar capital alphabets within the same row are significantly different (p<0.05, Duncan’s multiple range test).
Dissimilar small alphabets within the same column are significantly different (p<0.05, Duncan’s multiple range test).

* : Polyethylene

" : Polyethylene/polypropylene
NS Not significant at P<0.05
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Appendix A.41.42 Changes of b* value of sauce for ligularia fischeri packaged with polyethylene films and laminated films w:
polyethylene and polypropylene during storage at 40C

Storage period (days)

terilisi
Packaging 5 el,l i
. time
materials R
(tnin) 0 10 20 20 40 50 60 70 80 90
0 1149:011%  0.44£001% 009£001% 0042001  -006:002™  -010£001°™  -010£000°  -010+0.01™  -0.11£001™* -0.11£0.01”™
2 0.66+0.09% 0.18+0.02%"  -0.03+0.04™  -006£001"  -0,07001™  -0.10£0.01° -0.10£0.01° -0.10£0.01° -0.110.01° -0.11£0.00°
PE=+
3 0.52+0,03%¢ 000£0.01% 0062001  -006£0.01°¢  -0.08:001™F  -0100.01"®  -0.1020.01% -0.11£0.01% -0.110,01% -0.1120.00%
4 0.45:0.06* 0.030.02% -0.08£0.01°  -0,08:001%  -0.09:001% -0.10£0.01° -0.10£0.00° -0.11£0.00° -0.1120.00° -0.11+0.00°
0 11.50+0.09%* 0.46:0.05 0.08£0,02% —0.02£0.02%  -0.06:0.01°%  -0.09:0.01% -0.10£0.01% -0,10£0.01% -0.10+0.01% -0.11%0.01%
2 0.63£0,054% 0.160.05% -0.02+0.03™  -005:0.01°™  -0.07:001°%*  -0.1020.01" -0.10£0.00° -0.11£0,01% -0.1120.01F -0.11+0.00%
PE/PP+x
3 0.55+0.06" 0080025  -0.05:0.05%  -0.07£001™¢  -008:001°%  -0.10£0.01" -0.10:0.01° -0.110.01° -0.110.00° -0.11+0.00°
4 0.48+0.02™ 0030028 -0,08£0.02°°  -009:001°™  -0.09:0.01°*  -0.10:0.01° -0.11£0.01° -0.1130.01° ~0.11£0.00° -0.11+0,00°

Dissimilar capital alphabets within the same row are significantly different (p<0.05, Duncan’s multiple range test).
Dissimilar small alphabets within the same column are significantly different (p<0.05, Duncan’s multiple range test).

* : Polyethylene
** & Polyethylene/polypropylene
NS . Not significant at P<0.05
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Appendix A.4344 Changes of pH of sauce for bracken packaged with polyethylene films and laminated films with polyethylene and

polypropylene during storage at 40T

Storage period (days)

cerilizi
Packaging S .mng
, time
materials i
(min) 0 10 20 30 40 50 60 70 80 90
0 5.38+0.0142 5.09+0.02% 5.08+0.025 4940025 4,89+0.02™ 4830.01% 479£0.017 47440015 46920019 467002
2 5.350.014% 5.07+0.015¢ 505+0.01% 4,92+0,02C 487400174 4.82+0.01% 4.77£0,02F 471+0.01% 466+0.017 465+0.01™
PE*

3 5.340.01°% 5.05£0.01% 503002 4.89+0.02° 4.86+0.01™ 4.800.01% 4750.01% 4,690,011 465:0,01" 463001
4 5.33£0,01% 5.04:0,02% 4992001 487:0.01" 4.82+0.02% 478£0.01F¢ 4,74:0.01% 4680,02™ 463001 46120,01%
0 5.37+0.01%° 5.200.01% 5,150,015 5.04£0.02 4.930,01™ 4.8820.01% 4,820,027 479+0,01% 4.75£0.01%° 4.73£0.01"
2 585200144 5.17+0.01% 5.10£0.01° 4.98+0.01™ 4.90£0.01% 4.85:0.017 4.80+0.015® 4.76+0.01™ 4.730.01™ 4.7120.01"

PE/PD#+
3 5.33+0.01% 5.15+0.01%% 5.08+0,01° 497+0,01™* 4.89+0.01% 48310017 4,790,016 474001 471£0,01" 4,69+0.01°
4 5.3320,01 5.14+0.01% 5.06£0.01°% 4,960,012 4,87+0.01% 48120017 477£0.01%¢ 472+0,01" 4690011 4,670,017

Dissimilar capital alphabets within the same row are significantly different (p<0.05, Duncan’s muliiple range test).
Dissimilar small alphabets within the same column are significantly different (p<0.05, Duncan's multiple range test).

" . Polyethylene

** ! Polyethylene/polypropylene
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Appendix A.45.46 Changes of pH of sauce for ligularia fischeri packaged with polyethylene films and laminated films with polyethylene

and polypropylene during storage at 40C

Storage period (days)

Sterilizi
Packaging ex.“xhzmg
. fime
materials i
(min) 0 10 20 30 20 50 60 70 80 )
0 5.50£0.01% 5.28+0.03% 5.200.01° 5.00£0.01™ 496+0,03% 49240015 48740.01% 4840.01™ 481%0,01® 477+0.01%
2 5.4710.01 5.260.01% 5.18+0.01 5.07+0.017 4.95:0,01% 4880.017 14.8520,01% 482:0,01%¢ 478001 4760.01°
PE=

3 5.46£0,014¢ 5.25:0.01% 5.15£0.01% 5.06£0.01™ 4.9410.02% 4850017 4.8210.01% 479:0.01" 47620.01" 4.75:0.01™
4 5.4410,01% 5.23+0,01% 5.140.01% 5.02+0,01% 49110025 4,830,027 4.80+0.01% 4.770,01% 4.74£0,00" 474+0,01"
0 5.52£0.014° 5.35£0.015 5.28+0.01% 5.19£0.01> 5.08+0.01% 5.00£0.017 493£0.01% 4.87£0.011 4.840.01" 4.81:0.01"
2 5.48+0.01% 5.33+0,01%4 5.2640.01%° 5.16+0.01™ 5.06£0,01% 497+0.017° 4.89£0.01%" 4.8410.01'"® 4.8110,01" 478:0.01"

PE/PP++
3 5,450,017 5.32+0.01% 5.25t0.01% 5,14+0,01™ 5,050,017 4950017 4.87+0.01% 4830.01% 4.7920,01* 4761001
4 5440014 5.30+0.01%4 523+0.01% 5.13+0.01™ 5.030.01% 494:0,01% 485+0.01% 481001 477:0.014 476+0,01

Dissimilar capital alphabets within the same row are significantly different (p<0.05, Duncan’s multiple range test).
Dissimilar small alphabets within the same column are significantly different (p<0.05, Duncan’s multiple range test).

* . Polyethylene

** : Polyethylene/polypropylene
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Appendix A.47.48 Changes of total acidity of sauce for

and polypropylene during storage at 40C

bracken packaged with polyethylene films and laminated films with polyethylene

(Unit : 96)
Packaging Sterilizing Storage period (days)
; time
mRtes (in) 0 10 20 30 0 50 60 70 80 90
0 1.10£0.02% 1.14£0,01% 1.280.04 1.38£0,01% 1.42+0.04% 1.56+0.08%* 1.60£0.02" 1.71£0.01% 1.800.02% 1.89:0.028
2 1.120.02 1.16£0.01" 1.29:0.01% 1.42+0.01% 1.52:0.02™ 1.63+0,025" 1.70£0.02% 1.780.01% 1.84+0.02% 1.92+0,012%
PEx
3 1,130,027 1.20+0.01"™ 1.3140.00"" 1.46£0,01%° 1.58+0.02™ 1.680.02% 1.75£0.01™ 1.81£0.02% 1.87£0,01% 1.9410,02%
4 1,15£0.017® 1.24+0.01% 1.3320.01" 1.50+0.015* 1.62+0.01™ 1.69+0.01% 1.79£0.01™ 1.84+0.01% 1.88+0.02% 1.97+0.02%
0 1.09+0.01% 1.11+0.01" 1.20£0.02™ 1.29:0.02% 1.3920.02™ 1.52+0.02% 1.57+0.01°¢ 1.65+0.03%% 1.72+0.01% 1.76+0.03%¢
2 1.12+0.01"¢ 1.16:0.01'% 1.25£0.01™ 1.32£0.01% 1.4240.01% 1.56+0.025¢ 1.61£0.01° 1.69£0.02% 1,760,025 1.800.02%
PE/PP**
3 1.140,01% 1.1820.02" 1.2620.026% 1.35+0.01% 1.49+0.03% 1.5920,017 1.63+0.02°% 1.730.025 1.79+0.01% 1.8240,02%
4 1.16£0.02" 1.2120.02" 1.28+0.01" 1.37£0.01% 152+0.02" 1.61£0.01%¢ 1.65£0,02% 1.76+0.01%¢ 1.81£0.01% 1.85£0.03%

Dissimilar capital alphabets within the same row are significantly different (p<0.05, Duncan’s multiple range test).
Dissimilar small alphabets within the same column are significantly different (p<0.05, Duncan’s multiple range test).

* : Polyethylene

*" : Polyethylene/polypropylene
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Appendix A.4950 Changes of total acidity of sauce for ligularia

polyethylene and polypropylene during storage at 40C

fischeri packaged with polyethylene films and laminated films with

(Unit : %)

. Sterilizing Storage period (days)
ackagi
B8 fime
materials K
(min) 0 10 2 30 2 50 60 70 80 90
0 1.060.02 1.0810.02" 1.14:0,02"%f 1.21£0.01% 1.3240.037 1.44+0.04™ 151+0.01™ 1.59£0.01% 1.68+0.02% 1.75£0.02
2 1.0740.01"™ 111£0.02%¢  1.17¢002%  1.230.01%* 1.36:0.017 1.47+0.028%¢ 1.54+0.08%* 1.62£0,01 1.71£0.03% 1.79+0.024
PE+
3 1.10+0.01" 1.12+0,02" 1,190,020 1.25+0.02% 1.44:0,02™ 1.49+0.01% 1570.017° 1.63£0.01° 1.74£0.025* 1.84+0.02%2
4 1110017 1.14£0.02% 1.21+0.02"¢ 1.29£0.02% 1.47£0.027 1.53+0.01% 1.59+0.01%2 1.6520.01% 1.7610.02" 1.85£0.014°
0 1.050.02" 1.070.02' 1.11+0.01'" 1.170.02% 1.27+0,02¢ 1.3420.02% 1.430.02> 1.50+0.01% 1.61£0,01% 1.700.03"4
2 1.07£0.01™ 1.090.02"% 113,027 1.2120,02% 1.30£0.017% 1.390.00™ 1.47£0.01> 155£0,01 1.64%0,01% 1.71£0.02™
PE/PPx+
3 1.09+0.01%° 1113002 11520017 12240015 1.340,01"* 1.44+0.01% 1.52+0.02° 1.59+0.01% 1.67+0,01% 1.75+0.03%
4 1114002 112+0.02%>  1.17+0.02"b 1.25+0.01% 1.39£0.02" 1.46£0.015% 1.5410.01™* 1.62£0.01%®° 1.72+£0.02% 1.78+0.02**

Dissimilar capital alphabets within the same row are significantly different (p<0.05, Duncan’s multiple range test).
Dissimilar small alphabets within the same column are significantly different (p<0.05, Duncan’s multiple range test).

* ¢ Polyethylene

** : Polyethylene/polypropylene
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Appendix A.51.52 Changes of viscosity of sauce for bracken packaged with polyethylene films and laminated films with polyethylene and
polypropylene during storage at 40C
(Unit : (cP)*100)

Packaging Sterilizing Storage period (days)
i time

materials (mi) 0 10 20 30 4 50 60 0 80 90
0 1126845455  13043:781%  16470:465™  181.27¢472%  204.30:1002%  210.38:561% 2107044837 21927:867%  200.37:6.47"°  214.39+5.80%
2 84804449  10642:1140F  142.081650°° 16043537 1732416127  180.54:6.01°° 180374665 182.84:880°E 18621487148 190.70£4.45™

PE+
3 71164865  0575¢6.10%  135.11+11655%7  156.9845.20%  167.15¢254°0  184.08£417%  18543+335™ 193.80£3.36%  196.94+456%  196.47+9.22%
4 66.79+6.44% 838042547 1106655795  142.19:546%  159.26:594%  170.53+4.08™  164.872.86° 170.02+8525  184.36+4.20%  18182:9.22%
0 1132866057  14733+1.85%  16974t567™  189.3047.91% 20681656  20858:2.06"%  213.66+4.85"% 212014475580 214804314  214.7746.18"
2 8750:5.49 1169546717  14420:667™ 1706426465  18105:2.94%  190.95¢3.66%  19282+2.307 196.687.245%  20250£7.32%%  207.37+7.50"

PE/PP**
3 837415147 980247605  146.38+608"  162.0046.75°%  16357:499%  179.114#682%  183.97052*% 180.42+7,64%%  190.18+7.05%%  189.70411.44™
4 668266485 9020£4597%  12634+11365°  154.547.76™ 165613355 171524824 1758316687  17975:573"™  18676:8.04% 184283477

Dissimilar capital alphabets within the same row are significantly different (p<0.05, Duncan‘s multiple range test).
Dissimilar small alphabets within the same column are significantly different (p<0.05, Duncan’s multiple range test).
* 1 Polyethylene

** : Polyethylene/polypropylene
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Appendix A53. 54 Changes of viscosity of sauce for ligularia fischeri packaged with polyethylene films and laminated films with

polyethylene and polypropylene during storage at 40°C

(Unit : (cP)x100)

Storage period (days)

Packaging Ster.jlmng
. time
materials R
(min) 0 10 20 30 0 50 60 7 80 9
0 96.48:6.37 110574387  131.00:539%  15644:473™ 18061398  18292:148™  191.12¢7.30% 19554+2.82°%  199.28+622™  200.28+4.85
2 75.73:451%° 90085887  11403:6.36F  13384+446™ 151654550  168.00:786™  160.1B6473" 178331549 182.68+470°"  182.40+4,56%"
PE

3 55.48+7.09% 760744207 0222:152F%  117.43:405%  13242¢566%  15813+566™  157.95:9.92% 169.48:9.18%%  174.45:878" 17607691
4 46433 75% 66.35+5.83" 87465405  12518:4.16™ 12793707  141208516%  147.66:532°  154.09:3.34% 16598£4.21%  171.05¢7.30*
0 10085:8317  115.1984.48% 135078368  159.96+7.72%  179.07:386™  18511#563™  191.12:7.30% 19145:1081% 19190682  19468£2.82*
2 79.81+5,89% 0934:792% 1214434025  14188:591%  150.18:290%  16809+7.86™  1752416.44" 17336£7.66%° 175412694  177.882458"

PE/PP™
3 54.32+6.21% 8038:680F  10460:570%  12424+4457%  14106:862%  158.13:566%  159.51¢6.04% 17084:745%°  179.16:343%°  175.95:868%
4 5100+1815% 731347557  0093:8465¢  117.92:525%  13389:685°  141.294516%  152.62:7.77% 168.03:3.00°E  161.53+7.89%  165.44:4.36%

Dissimilar capital alphabets within the same row are significantly different (p<0.05, Duncan’s multiple range test).

Dissimilar small alphabets within the same column are significantly different (p<0.05, Duncan’s multiple range test).

* & Polyethylene

** ! Polyethylene/polypropylene

- 227 -



CEEEY

ENk BI2IYT

ldl SRR/ R/ICCEN KV B

Appendix A5556 Changes of soluble solid content of sauce for bracken packaged with polyethylene films and laminated films with

polyethylene and polypropylene during storage at 40T

(Unit : Brix)
. Sterilizing Sto iod (days)
Packaging " rage per ays
ime
terial 5
materials (onin) 0 10 20 30 40 50 60 70 80 %0
0 28.47+0.06" 2000£0.00%  2937:0.15™  2970:010°¢  30.10:010%  3043:0.15%  3083:006%  3127x006%  3157:006%  31.83:0.06™
2 988340.16% 29472012  2970:0.10%  2973:015%"  3027:006%  3050:0.10%  3L17£0.06"  3147:006% 31832006  32.2020.5M
PR’
3 2800£0.00%  2050£0.10%°  2980:010%  20.80:0005% 30374006 30770125  31.30:000°  3153:006%  3197:006%" 3243006
4 28.03:0.06%  2957:006%°  2087:006%  2007+006%" 30470067  30.83£0.06%°  31.37:x006™  3167+006™  3200:0.10™  3257:0.06
0 2850+0.10" 25104000  2927:006™ 2060010  2077£0.12%  2993:006%  3050:0.0™  3107:006%  3157:006™  3L830.06™
2 2880:0.108  2043:006™  2070:010%  20.83:006%  30,17+0.06%°  3040:0.105 3103015  3130£0.10° 31772006  3210£0.10%¢
PE/PP”
3 28.83+0.06" 2047+006™  2073:0.06% 29870067 30330065  3070£010%  31.332006%  31.43:006%  3L87:006"  32.17:006*
4 28 87+0.06% 29.630,06% 20.83+0.12% 301310155 30530067  30.90:000%  3137:006™ 3157006 3203006  32.27:0.06"

Dissimilar capital alphabets within the same row are significantly different (p<0.05, Duncan’s multiple range test).

Dissimilar small alphabets within the same column are significantly different (p<0.05, Duncan’s multiple range test).

* : Polyethylene

™ 1 Polyethylene/polypropylene

- 228 -



TRESY

S8 GENE BIRIYT

R

fob
fun
4
o

2| ZE2F VRIS /BICCEN KN s B KR Ik 82X KHid

Appendix A57.58 Changes of soluble solid content of sauce for ligularia fischeri packaged with polyethylene films and laminated films
with polyethylene and polypropylene during storage at 40T

Unit : (Brix)
Packaging Sterilizing Storage period (days)
. time
materials (min) 0 10 20 30 40 50 60 70 80 90
0 29.80+0.10" 30.57+0.00 3097:0068%  3150:010%  3010:006™  3L.90:0.00%  3207:012%  3240:0.10%  $2700.10% 31.73£0.06"
2 30.37:0.10°"  3087:0.06* 3127:006™  3173:006%%°  3027:0007F  3217:015%  3247:006°%  3263:006  33.00:0.10% 32.030,10%
PE' '
3 30.47:006™  31.070.06" 31.43£006%  31.83:006%%  3037:006™  32.23:0.19F%  3257:006™°  3277:0.06  33.23:0.06°" 32.23£0.06%
4 30.63+0.06" 3L274006%  31A7x006%  3187:006%  3047:012™  3237:015%°  3267:006™  32.83:0.06%  33.37:006™ 32.33+0.06"
0 29.90+0.10™ 3023:0.06%  3073:006%  3117:006%  31L57+006%  3193:0.06%  3207:006™  3237:0.06%  32.80£0.0™ 330001044
2 30.27+0.06% 3057£0.06™  31.00+0.10% 3138006 316700654  3227:006™%  3237+006%  3257:006%  33.00:0.10% 33.130.06
PE/PP"
3 3043:006™ 3083006  3127:006%  3L570.06%  31.77:006F%  32.33:0.06™%  3250£010°°  32.67:0.10%¢ 33174006  33.2720.06%"
4 2053:006%  31.00:010"™ 31370065 31670067 319320065  3243:006™  3253:006""  32.80:0.06™ 33274006 334020104

Dissimilar capital alphabets within the same row are significantly different (p<0.05, Duncan’s multiple range test).
Dissimilar small alphabets within the same column are significantly different (p<0.05, Duncan's multiple range test).

* @ Polyethylene
** . Polyethylene/polypropylene
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Appendix A59.60 Changes of salt content of sauce for bracken packaged with polyethylene films and laminated films with polyethylene

and polypropylene during storage at 40T

(Unit : %)
Packaging Sterilizing Storage period (days)
. time
materials (min) 0 10 20 30 20 50 60 70 80 90
0 2633:006  2660£000™  26.77:006%  27.00:000%  27.37+006% 27631012  2810:0.10™  2850:010%  28.73:006%  29.07:0.06*
2 26.43:006™F 26632006  2693:006™ 27230065  27.474006™  27.70£0.10%¢  2827:0.06™™  2863:0.06™°  2887:006™¢  29.27:0.06""*
PE'
3 2650:010™  2670:001%  27.07:006"™  27.33:006%"  27.60:0.10"°  27.87:006%°  28.30:010°°  287740.06%°  2897:006™  29.33:0.06"
4 2650:0.10%  2673+006"  27.17+006™  27.37+006%  2767:006™  27.90:000%  2837:015°%  2880:010%  2013+0.06™  29.43:0.06"
0 26.23+0.06" 9653:0.06°  26.73t006  27.00:000%  2743:0067¢  27.77+0.06%°  2820£0.10°*  2853:010%  2887:0.06%  20.20:0.10™
2 2640£010™  2657:006°  2693:006™  27.20:000%  2753:006™  27.83:006%°  2830:0.10™"  2863x0.10%  20.03:006™"  29.33:0.06*
PE/PP"
3 26.47:006"™ 26630069  2697:006™ 2720000  27.63:006™  27.03:006%  28371006%°  2870:010%"  20.10:0.10°°  20.47£0.06**
4 26.57:0.06" 2673:0.06%  27.03£0.15%°  27.27:0.06%  27.67x0.06™ 27.97+0.065  28.43+0.06™  2873:012°  2917:0.15>  20.57+0.06™

Dissimilar capital alphabets within the same row are significantly different (p<0.05, Duncan’s multiple range test).

Dissimilar small alphabets within the same column are significantly different (p<0.05, Duncan’s multiple range test).

* : Polyethylene
** : Polyethylene/polypropylene
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Appendix A.6162 Changes of salt content of sauce for figularia

polyethylene and polypropylene during storage at 40C

fischeri packaged with polyethylene films and laminated

films with

(Unit : %)

Packaging Sterilizing Storage period (days)
. time

Maerals (rain) 0 10 20 30 0 50 60 70 80 90
0 28.00£0,10%  2813+0.06%  28.23:0.06% 284010107 2847:006™  02863:006%  2883+0.06™¢  2007:0.12%  2037x006™  2067:0.06™
2 08231006  2827:006%  2833:0065H%  98.43:006%%  28500.10%°  28.77+0.06%°  2807:0.06°%  29.33:0.06"  29.50:0.10°%  20.83:0.06™

PE+

3 2833:0.06™  2827:006M°  2837:006™  28.47+0.06°%  2B57+0.06™ 287700650  20.07:0.06°F  2037:006%  205720.06°"  20.97:0.06""
4 2837H0.06™  28.33£0.06% 28400108 2850010 2860+0.1070 28870065  2017:0.06™  2947:006™  2063:006™  30.03:0.06*"
0 2R07+0.06%  28.174¢0.06™¢  2833:0.06%%°  0847:006™™  2847:006™  2863:006%  2880+010™  20.10:010%  20.37:0.06%  29.77x0.06"*
2 2893+0.06%  28.27+0.06%° 28430067 28530067  2857+006™  2877+0.15%°  28.900.10™ ° 2033:006%  20.47+0.06°°  2087:0.06

PE/PP#x
3 DRITH0.067  28.27+0067° 28470065 2857x006%°  9857:006%°  2880£0.10%°  20.00:0.17°%°  20.40:0.06°°  2957:006™  30.00:0.10™°
4 28.30£0.10™  28.33:0.06™  28500.10% 9860£0.10%  2863:0.06%  2883:012%  29.03£006°°  2053:006%  20.60+0.10™°  30.10:0.10*

Dissimilar capital alphabets within the same row are significantly different (p<0.05, Duncan’s multiple range test).

Dissimilar small alphabets within the same column are significantly different (p<0.05, Duncan’s multiple range test).

* : Polyethylene

" : Polyethylene/polypropylene
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Appendix A.63.64 Changes of total bacterial counts of sauce for bracken packaged with polyethylene films and laminated films with

polyethylene and polypropylene during storage at 40C

(Unit : log CFU/g)

Packaging Sterilizing Storage period (days)
K time

materials (min) 0 10 20 30 40 50 60 70 80 90
0 3.94+0.01% 293+0.04™ 2.89+0.02F 2.76+0.03% 20684004 26260055 2584003  252:0.10%%  243:0.05*™ 2.3820,04"
2 2.63+0.04% 2500055 255:0.04%  245+004"E¢  247:001%%  233+004%¢ 2201004  2.0640.03%7 1.95+0.07%° 1.80£0.14%

PE+

3 2.4410.07 2410057 2.34+0.065 2.33:0,04%¢ 222:006"% 203007 1.98:0.03% 1.59+0.16® 1.54:0,09% 1.30£0.00*
4 2.30£0.067 220:0.045*  206+0.03°™» 1984003 1,8410.097¢ 1650074 1450214 N.D. ND. ND.
0 3.84:0.027 2.85+0.03% 2,6640.07™ 2.600.08™ 2.61+0.01°8 2.45+0.03% 236+005°%  2.33:0.04°%% 23300748 2.2310,04*
2 2.430.12% 2.40+0.14% 2.3810.05% 2.37£0.09% 2374004 227+005°™  2.06+0.03" 1.84+0.09% 1.59:0.16% 1.30£0.00™

PE/PP**
3 2.32+0.06%° 2.28+0.03%5%  219:0.02°%° 2.14£0.00P% 2.030.11°* 1.80+0.14%* 1.48+0.005* 1.15£0.21% N.D. N.D.
4 2.15:0.04% 2.06x0.08% 1.99:0.12% 1.690,125 1.3910,1242 N.D. N.D. N.D. ND. N.D.

Dissimilar capital alphabets within the same row are significantly different (p<0.05, Duncan’s muitiple range test).
Dissimilar small alphabets within the same column are significantly different (p<0.05, Duncan’s multiple range test).

* : Polyethylene

** : Polyethylene/polypropylene

- 232 -



KEZ{Y

8 SN BRIYT -

eRE

ldl S+ RIS/RICCEN KV

Appendix A.65.66 Changes of total bacterial counts of sauce for ligularia fischeri packaged with polyethylene films and laminated films

with polyethylene and polypropylene during storage at 40°C

(Unit : log CFU/g)

Packaging Sterilizing Storage period (days)
. time

materials (rain) 0 10 20 30 40 50 60 70 80 %
0 3740037 2770.01™ 267t003°%  250:002°®  257:0.03% 2.50£0.04% 2.34+0.08% 2.30£0.03% 2.210,09% 1.87:0.12%
2 2.53£0.10% 243+0.07°% 24210065  223:004 218004  208:005°°  1.85:021%" 1.8420.09% 1.59+0.16™° 1.39:0.12M

PE*
3 2.14£0.09™ 1.99+012%°  19520.07°  192:011°  187x004%"  169:012°°®  159:016"™ 1.39+0.12M N.D. N.D.
4 1.5410,09% 1.3920.12% N.D. N.D. ND, N.D. ND. N.D. N.D. ND.
0 35410.10™ 266£0.03%  254+0,095C 2,510,035 2.47+0.01™ 2.23+0.00% 2.130,07%% 2,160,024 2.160.06% 2.09+0.074°
2 2.17+0.18% 215:021°%  200£0.06%  1.80£0.14%  1.85:000°®  169+0.12°°  1.60:0.12°*  1.39:0,12"% 1.15£0.214 ND.
PE/PP¥*

3 1.900.00% 1.840.00%  177£0.10°¢  1.74:0.06% 1.65£0.0755° 1.39£0.12% ND. ND. N.D. N.D.
4 1.45£0.21* ND. N.D. N.D. ND. ND. N.D. ND. N.D. ND.

Dissimilar capital alphabets within the same row are significantly different (p<0.05, Duncan’s multiple range test).

Dissimilar small alphabets within the same column are significantly different (p<0.05, Duncan's multiple range test).

* ¢ Polyethylene
™ : Polyethylene/polypropylene
N.D. : Not detected
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Appendix A.67.68 Changes of lactic acid bacterial counts

polyethylene and polypropylene during storage at 40C

of sauce for bracken packaged with polyethylene films and laminated films with

(Unit : log CFU/g)
Packaging Sterilizing Storage period (days)
time
terial
materials (min) 0 10 20 30 40 50 60 70 80 %
0 3510.07 258+0,03™ 2.33:0.21%° 130£014°%  245:0.04%%  239£012%°  224+000%"  2.22:0.06%" 2042006 1934004
2 2.1120.00° 2.10£0.026% 1.54+0,09% 2.38+0.00™ ND. N.D. ND. ND. ND. ND.
PE+
3 1.92+0,11% 1.24+0.34% ND. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
4 ND. ND. ND. ND, ND. ND. N.D. ND. ND. N.D.
0 339:0.02% 240£0.11°%¢  210:0.0257  198+003"  1.80:0.14  170:0.00°%  1.65:0.07°" 154+0.09% 1.54+0.09% 115£0.21
2 2,040,067 1.77+0.10* ND. N.D. ND. N.D. N.D. N.D. ND N.D.
PE/PP++
3 ND. ND. ND. ND. ND. ND. ND. N.D. ND. ND.
4 ND. ND. ND. ND. ND. N.D. N.D. N.D. ND. ND.

Dissimilar capital alphabets within the same row are significantly different (p<0.05, Duncan’s multiple range test).

Dissimilar small alphabets within the same column are significantly different (p<0.05, Duncan’s multiple range test).

* ! Polyethylene

** : Polyethylene/polypropylene

N.D. : Not detected
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Appendix A.69.70 Changes of lactic acid bacterial counts of sauce for ligularia fischeri packaged with polyethylene films and laminated

films with polyethylene and polypropylene during storage at 40°C

(Unit : log CFU/g)
Packaging . Storage period (days)
time
materials =
(min) 0 10 20 30 40 50 60 70 80 %0
0 3.3610.08"" 2.3920,12°F 222:006%°  2.08:005°™  206:003%  2.10:002°®  1.92:0,11°*"  1.84+0.09° 1.74+0.06™" 1.45+0.21%"
2 ND. ND. ND. ND. ND. ND. ND. ND. ND. N.D.
PE*
3 N.D. N.D. N.D. N.D. ND. N.D. N.D. N.D. N.D. N.D.
4 N.D. ND. ND. N.D. ND. N.D. N.D. ND. ND. N.D.
0 2.77£0.12% 2.02+0.03% 1.87:0.04°%*  178:0.00°PE*  165:0.07°°™  160+0.005% 1.39:0,1248 1.390,12*5 1,390,125 1.15£0.214
2 ND. N.D. N.D. N.D. N.D. ND. ND. N.D. ND. N.D.
PE/PP**
3 N.D. ND. N.D. N.D. N.D. N.D. ND. ND. N.D. N.D.
4 ND. N.D. ND. N.D. N.D. N.D. N.D. ND. ND. N.D.

Dissimilar capital alphabets within the same row are significantly different (p<0.05, Duncan's multiple range test).

Dissimilar small alphabets within the same column are significantly different (p<0.05, Duncan’'s multiple range test).

* : Polyethylene
™ Polyethylene/polypropylene
N.D. : Not detected

- 235 -



Fu
171

>

3

& Nk BlRIYT

O

i =N WYY &

ldl 52 vivrRS /&

Appendix A.71.72 Changes of L* value of bracken packaged with different laminated films during storage at 40°C

Storage periods (days)

Packaging Ster:ihzatlon
bpdl
materials ne
(min) 0 10 20 30 40 50 60 70 80 90
0 A2+0.22°0 255+0.42° 26.9420,18% 26.942058% 26.8+0.21% 28.45¢176™ 287840524 28924007 289810.12% 20.08£0.20%
2 23,390,197 23.37:0.10% 2565+0.69™ 2624013 26.48+035°%  2663:043°F°  2663010°°7  2691:0128%  2700:0.14™% 27142006
PET/CPP" i .
3 22.75:041% 23.6£041™ 245111,25% AM058°% 258910125 2592:0.20% WSTE23®  2662:0.11°%°  26.75:009%%  26.90£0.06™
4 2252£0.37% 23.4410,13% 2365£043™ 244£021% B0 BB 26.19t030°  2638:022%* 26531020 26.86:008™
0 2443+0.37% 2455£0.26™ 24.66:+0.25% 24,950,605 26.17:0717° 28.33+0.76% 28.96+1.035% 29.4:0.39%* 29,740,405 30.65£087%
PET/AL/ 2 BETROIT™ 1372061 458:036%F  566:0165™  2492:1.10F 26.00£0.63® 2 47+0.42% 27.49:0.20% 2755£0.30% 21.76+0.25
NY/CPP 3 23.36061%¢ 2361017 24.2+0,13™ 25.26+0,09% 255015 26.090.28™ 27.63£0,10°° 27.79£0.12% 27.8440.24™ 28+0,34%
4 2229053 22.4+0.36™ 2327016 24.25:0.35™ 2492039 26.08:0.75™ 27.39£0.28" 2753:0.05™ 217210247 2787+0.13%

Dissimilar capital alphabets within the same row are significantly different (p<0.05, Duncan’s multiple range test).
Dissimilar small alphabets within the same column are significantly different (p<0.05, Duncan’'s multiple range test).

* : Polyethylene terephthalate/casted polypylene

** ! Polyethylene terephthalate/aluminium/nylon/casted polypylene
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Appendix A.73.74 Changes of a* value of bracken packaged with different laminated films during storage at 40C

Storage periods (days)

Sterilizati
Packaging € 'za on
) time
materials X
(min) 0 10 20 30 40 50 60 70 80 90
0 3.32:021™ 3.37:0.25™ 351+0.06™ 3530.07% 3.9£0.04% 459:0.47% 4.83:0.06™™ 497+0.08™ 5.06£0,10™ 5.14£0,15M
2 4.36£0.74% 6.04£0.377 6.650.055° 6.17£0.16™ 704:016°  712:0.18PE® 72610125  761:007°%  7.74x0.09*% 7.79:0.05*"
PET/CPP
3 54610.08™ 596:0.15™ 6.7£0.37°° 743£0.35% 762£0.46%" 7670035 7.780.23%% 8.02:0.18%% 8.20£0.06* 8.3470.08%
4 5780055 6.41:0.247 7.16+0.18% 7.25:0.50V% 7.3+0,25%E 75140200 77200850 7.8710.29% 8.17+0.20"5 8.4+0.19
0 3.3840,19% 3.43+0.29% 417+0.35™ 427017 5.2140.35% 6.7+0.28" 6.14£0.59% 6.74+0.27% 6.85£0.27% 7.0840.09%°
PET/AL/ 2 473+0.04™ 5.160.21% 6.22+0.44™ 6.31£0.20™ 7024016™  737+047°%" 7530055  771:008%  774:011M* 7.89+0,06"
.
NY/CPP 3 5.25+0.497" 58907150 6.49+0.49™ 7.29:0.09™ 7634027700 75740267 7.74:0.30°"  801:x031°"*  830£0.19™™ 85010,15™
4 45310.15% 5.260.50P 5.41£0.20% 6.17£0.24Cc 6.690.30" 7.4:0.65%° 7.8640.46"% 7.9+0.30*% 8.14+0,08% 851+0.45%

Dissimilar capital alphabets within the same row are significantly different (p<0.05, Duncan’s multiple range test).
Dissimilar small alphabets within the same column are significantly different (p<0.05, Duncan’s multiple range test).

* : Polyethylene terephthalate/casted polypylene

* ¢ Polyethylene terephthalate/aluminium/nylon/casted polypylene
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Appendix A.7576 Changes of b* value of bracken packaged with different laminated films during storage at 40C

Storage periods (days)

Sterilizati
Packaging tem:jhza on = =
me
materials .
(min) 0 10 20 30 40 50 60 70 80 90
0 6.48056% 661051 86140217 9.310.54>¢ 096£0.06%"  10324043%%%  1017+055™  [052:0.20°%  1054+020"* 10732007V
2 8.47:0.82™ 9.01+0.08> 9.49:0.09% 10.35:0.08%  10.980.09"* 1120.4gh8 11.184064%"  11.21:0.20"°  1149:007%  1154£0.07'*
*
PET/CPP
3 782156 866141 899:007°C  974:021*%  972:043"™ 10711050 1092:0.32%  1092:032"%  ILIT=0.09%  1131:0.06™
4 7.76£0.16° 883056 8.65:0.05™ 9470225 9.80£0.33°™ 1008031  1061x042°®  10.84x028%  11.07:0.34"%¢  1150015%*
0 7.0240.35% 7.6£0.04™ 8.28+0.49%¢ 8.95+0,28™ 9613047 11.36:0.26* 12.350.62™ 12.74£0.09* 12.82£0.15™ 12.89:0.164
PET/AL/ 2 7.29£0.05"* 7.32:0.19 8.1410,23™ 8.79+0.45° 9.78+0.31%* 11.18+1.18% 1110574 112620514 11.28:031%  11.73:0.24%
e
TOEELE 3 668£026%  795:021VF¢  7394016"  81:048% 8840.20° 969:060% 11394130 11741334  1213:057%  12.39:027%
4 652+027% 7.1240.78"% 7.67+0.25 8.430,09° 9570119 10.16£0.38%* 1134062  1136:059"  1162:035%  11.94+0.17%

Dissimilar capital alphabets within the same row are significantly different (p<0.05, Duncan’s multiple range test).
Dissimilar small alphabets within the same column are significantly different (p<0.05, Duncan’s multiple range test)

" . Polyethylene terephthalate/casted polypylene

** : Polyethylene terephthalate/aluminium/nylon/casted polypylene
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Appendix A.77.78 Changes of L* value of cooked bracken packaged with different laminated films during storage at 40C

Packagi Sterilization Storage periods (days)
ackaging .
tim S
materials .e )
(min) 0 10 20 30 40 50 60 70 80 90
0 24.14£0.12™ 25.18:0.21% 26.76£0.16™ 26924057 2679020 27824055  2838:0.63%*  2859:040%%*  29.03:0.14** 29151016
2 23.19£0.05™ 23424017 25.49£0,56™ 26.1£0.08%® 263410205 2647:043°%  2669:017°%  2673:028"*  26.83+013"% 27037
PET/CPP" ——
3 26.66:0.36"% 23.420.22% 24.18:093%¢  24.6320.19™ 2578£0,14%  2591x019%°  26441018"%¢ 26561026  26:70:024"*  2592:013%
4 22380055 2337:017%  23.63:0.56™¢ 24.3+0.08% 2656£0.29%  2593£043™  26.02:017°%  2612:028% 2637013 26.4£0.37%
0 24.1240.17% 24.42£050™ 24,640,305 24,640,424 25.840.21™ 27.66£0,24 28.16£0.27™ 2852+036% 286410427 287810.26"°
PET/AL/ 2 236+0.18™ 23.82+0.28%  24.25+0.25%¢ 25.3£0.45™ %55:043%  26.06:061% 27.13:060%  27.22:042%  2758:025%%  27.76:0.21%
e — B .
NY/CPP 3 22.9910.36%4 23584022 24.19+0.93%¢ 25.2340.19™ 25.35+0,14™ 26.23:0.19° 26,990,185 2751:0.26™ 2767£0.24% 27.9110,13%
4 22194037 22.37£0.33% 23.23:0.11% 24.2(0.30™ 24.86£0.34% 26.04£0.77% 27.32+0,19% 27.45+0.06% 27.7240.11% 21.7810.16%

Dissimilar capital alphabets within the same row are significantly different (p<0.05, Duncan’s multiple range test).

Dissimilar small alphabets within the same column are significantly different (p<0.05, Duncan’s multiple range test).

* : Polyethylene terephthalate/casted polypylene

™ . Polyethylene terephthalate/aluminium/nylon/casted polypylene
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Appendix A.79.80 Changes of a* value of cooked bracken packaged with different laminated films during storage at 40C

£, e Sterilization Storage periods (days)
ag, g time
materials .
(min) 0 10 20 30 2 50 60 70 80 90

0 3.39£0.09™ 3410.20™ 352:0.07°™ 3.95+0.76% 401+0.14% 466+0.36% 4945004 5,07£0.08"5 5.10£0.10°5 5.2410.06%
2 469051 6.21+0,087 6.740,06® 6821007 709+0.19" 721:0.14%%  720:006"°% 7432010  752:0.110 756:0.11%

PET/CPP
3 552:0.04% 6.08£0.07° 6.86£0.16™ 75310,18™ 7774034 779:0.2259%  701:011°5%  8.06:0.04°P° 8.1740.06™ 8.20£0.04*
4 583£0.23% 6.45:0.19™ 72120405 73720257%%  731£045%% 759030  7.79:0.11%°  792:¢028%®  817:0.13"™ 8342037
0 375£0.09™ 3.66:0.12° 433+0.22° 45£0,07% 5.25+0.12% 6.7310,60 651039 6.70:0.14™ 6.75£0.16™ 6.77£0.15
2 4.79+0.15% 520,13% 6.35:0.11% 6.3410.10%* 7.11£0.06"" 749:026  757:059°"  7.66:0.16°7  781:0.18*% 7.910.03%

PET/AL/

NY/CFP 3 5520006 6261017  661:03P°"  732:005  760:018%%  76:023  783:016®° 791019  817:000™  821+0.10™
4 5.46£0.28% 5.48+0.20% 6.27+0.08™ 6.76£0.20%° 758+0.34%° 7.9+0.39"5 795¢045°%® 81640214 8.36+0.13%

453+0.15"

Dissimilar capital alphabets within the same row are significantly different (p<0.05, Duncan’s multiple range test).
Dissimilar small alphabets within the same column are significantly different (p<0.05, Duncan’s multiple range test).

* @ Polyethylene terephthalate/casted polypylene

* . Polyethylene terephthalate/aluminium/nylon/casted polypylene
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Appendix A.81.82 Changes of b* value of cooked bracken

packaged with different laminated films during storage at 40T

Packagi Sterilization Storage periods (days)
acl
aglng time
materials )
(min) 0 10 20 30 4 50 60 7 80 %0
0 6.42+053™ 6.6£0.52° 8.38+0.40% 9011041 9710407  10.35:0.41°*  1034:033%  1047:0.13* 10.92+0.28% 110.48*
2 85110.27™ 8.9840.797" 062¢023"%  1021:029%™  1072:042°%  11.03:0.43"™  11.22:068°°%  1142:033%%  1167:0.18%"  11.81:011*°
PET/CPP"
3 7.95+0.41™ 8.12:1.00°% 9.080,16™" 9.75:0.18%% 10.210.60%" 10332023%  11.07:012%"  11.1920.03%  11.33:002%°  11.40:007%*
4 7.89£0.05% 9:0.21™ 9.03:0.13" 968037 1013£0.255%  1026:023%*  1075:009°®  10.76:0.18%%¢  1092:009™  11.13:011*
0 75120327 7.95:0.11% 8.42+0,07% 907:0.14% 9,42:+0.28%4 10.880.235 119940128  11.82:0.04%% 118310148  1185:0.10%%°
PET/AL/ 2 7.350.06™" 7.45£0.17" R15:0.33% 8.8:0.03% 10.09£0.18%>  10.85+0.23" 1083+0.16™  10.88:0.19™%  1121£009™  11.244010%*
NY/CPP™* :
3 6.95£0.08%% 7.6240.19"™* 7.64£0,30% 8241033 8920,34™ 9.89+0.77" 1096+019%*  1136+0.10°%%  1155:015">™ 116810254
4 6.6210,14%¢ 73740377 766£0.23% 840,14 9.590,147¢ 10.3£0.20% 1135206358 117280267 1183004 12£0.04™

Dissimilar capital alphabets within the same row are significantly different (p<0.05, Duncan’s multiple range test).

Dissimilar small alphabets within the same column are significantly different (p<0.05, Duncan’s multiple range test).

* : Paolyethylene terephthalate/casted polypylene

** 1 Polyethylene terephthalate/aluminium/nylon/casted polypylene
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