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ABSTRACT

This study was carried out to determine the shelf-life and quality changes of

asparagus(Asparagus officinalis L.)and spinach(Spinacia oleracea L.)in relation to

changes

in the concentration of biochemical componets during storage and

transportation.

1.

After 7 days in storage at room temperature of asparagus, fresh weight loss
were 16%, but it were low >1% on 4 weeks after 2°C storage, those of film
treatment. in closed polyethylene(PE) and bioceramic
packing were declined to 33%, 16% compare to initial value(21.5mg/100g) after

1 weeks in storage at 2T.

Vitamin C contents

The shelf-life of asparagus was 7 days at room
days at 2. It could be extended to 14 days at 2T by
packing in a 0.05mm thick PE film.

After 7 days in storage at 2C without film packing, fresh weight loss of
spinach were 11%, whereas it was >7% in film packing after 26 days in storage
at 2C. When transported in 20C after 7 days all
treatments were deteriorated. But when transported 10C after 7 days in
storage at 2°C, PE and AF closed films were effective keeping quality and fresh

temperature but 21

in storage at 2T, of

in



weight loss of those were 0.1 7 0.2%.



Oloil CH

USH,

i

Ol 0 X

|
[a—

O THHHOL =

tLEZ2 A,

A

tetH

9

(Asparagus officinalis L.)
I

A

H

ES

=

I

ES

P

0
LIctOI A = Of

N~ 55X mWwow oA B
H =z 3 ...goo__:ﬂ%_.m:._ W o= oF & N R0 WH X
_uu”mm amé?%ﬁ& O a0 m_mwﬂ;___m_
i S _ R = S . m
IT).1 ﬁ_:_I___x;Wn__oTOa_x mmﬂo_ wmmom/ﬂo_u_oc,w
R RE S 2R S ry M0 B0 W= Mo B W
ELW@ Mo%ﬂmw_m%__&na < M WL E S B Ok
= T DR S =0 N W E OB
.__._:_oxo ._.m_:ﬂ\_ Ol_H_.AL_l __OOD_O_H WP%C._A_'_Q_H__E._
= o K [ =] <r _ -
T2y wEWC = E o0 W= g 0§
g pwmo 22 W o KO s md .
o 3 o© ow__ouoo: 0 L5 = e i o
Y R S = ol U 4._.A| \W:._._%mﬁ_uo =
TEZ Sgawmso 235 = ESg o™
WW%LC_OMEOTO_EE_:__O_. %%xs m%,o:m_w_ ﬂ.__
o O =z — I oo L — T X = o)
O R oz 2 WA R D z k@ X2 Ew o W
=R T I T > S ) g©C &Wo M
A bg = o R0 o0 S o B TSm0 ol
A legm_ugx__@@ K T S ., oK s i
Az & ,I_HM___LO_MI %%:9% uﬂ@o,um___.:u:.o_
DR G HE AW % ne 2= S cga o
VR OO m = = s < D gy <l WK
= J - = o ol = Rom xS = 30 9 o —
2 o — 38 1 07 ok 7l S no W o = s ol ;@@Ole
R ok 5 5 N = S 25 o R E T
m.m.U_u_.._o __oO._ JUJ %_mu ol oK _.A._mm.A, C._muluj__% E_.lﬂrAnmﬁruE'._._M._OD
L - S R @ gy 0 d5 R KO
0y 1o KJ = — ol . i1 _ %) o ] ol 33 =
= S 3 2 EB WO N g ool n____a_:u_:OM 5
sNamlogngmaldy TR I L
_I.I_AI.I —= = — < 0o = =
Do x®Msaiagnl ™o SEhm Ao kg W™y
—_ Q = i o o ° ~ | —
FA DUy g B cu, BASNLTpHESEY
R R I D83 Tz mamds
<l 0 = = [wd — n e 2 Ly o
Wy D8 mow T e woom X sMELEE " m
- g 2 oy oy, = oo - g — KO K ey
e R o MR K o MMSE% a_x@o.mu_sﬂm_:m/”__g
oS m ATy e < Es S > 3l
Ao oW TS < om M5 W 538405l R
BFEwd WwEsBoAmMA W - RIUE G MERAMWS W



MZ  0.45um
2

HPLC(Waters)2 246IA S M, Table 110 2C}.

H 3. HPLC &4 =xH

H 1. OtANtAHA('Excel' )2 XMl
Helgs Ol H X 2 ZESEF HE2%(TC)
1 £ oA 2L 20
2 Ol = fExIX 2
3 " £33 PELH "
4 " 23 PEZH "
5 " AF X "
6 " Bioceramic® & "
I 2. ASX('Y2BH0IA)2 HelHE
HelHs ol Xel °LE &8 ss2%(TC)
1(CHBI) S d e =z 10
2 Ol = e X F 20
3 Y U=EPE L&
4 " UEAFLLE
5 " NSPEELH
6 " HSAFELE
7 " Bioceramic L &
3. MAlEs =38
MHS doeE IS0 et S22 EE HE2EZ FACHULC
4., L
fEz LT SEZ homogenizer2 OtMS0  15,000romUlA 15228 A2
(Centrikon, T-42K, ltaly)st & &SH membrane filter2 O 2t6t

ltems Conditions
Column Sugar Pack ™ / 6.5x300mm
Mobile phase Water
Column temp. 90T
Detector RI/Waters410
flow rate 0.5m¢/min

Injection volume 1044

2



at FAIZ2XRIS LE2(150)0 5% metaphosphoric acid(HPOz)E 24 10ml
Jist & homogenizer(PT-2100, Polytron)2 02604 whatman No. 5472 O

]
N
> 0
O

i
Jh
0

—dinitrophenylhydrazine® (= S, 1994)0 2lail 520nme &Z &%
IEFE' Col MM HWatW = HIEIRICS &&= FotRULCH

no
fI-b

OFATICIAAR AIZXIS €S LES MESHH 80% Aceton 20mlI0ll 24A12t =&t
S UV/VIS Spectrophotometer(Hewlett Packard 8453E)E 0l26t0 =JIIES
645nm, 663nm=Z =X oA CHAron, 1949).

OFAIIZIHAS AMSXIE 38222 U0 MZMIAHUP-7200F, Japan)E2 H (L,
lightness), XM %T(a, redness), &MT(b, yellowness)gtE2 =dol¥l, EZEe

Rheometer(Compac—-100, Japan)S 0l2adt0d =& oIS
9. QHUEE

HEHolE 5=2%, 4=25, 3=EE, 2=2%, 1=4ZJIX S22, &3 2=
0=g13, 1= 22 UEld, 2=E&, 3=4&, 4=0tF A&ox LI+ EHII6IICH

. OFATICIAHAS MERX MEEY HY A

IPé*Ei!”*m MEIIZH &2 OtAIIIHAS ARES M2 17 F 16%, L+
Z&I=E ME 3= & 17.1%=2 M% g2 ARUL HEZE = HE 5 = NHA 1%0|
ot 8&& 24SoIRUCH  HIEQ C 22 =J| 21.5mg/100g0IR 2L, 232 H&E
1= T 44%2 20104 11.9mg/100g% 1), S BPER} BioceramicZ&E 22+ 33, 16% &
A0+t016.4mg/100g, 18.0mg/100g0IRUCH. ME 4F & 2E Hl7It 50%0/4 2246t
0 5.376.0mg/100g0I{CHE 3).

gSEA FE2 ME 1= = HY+AFZZE It O A LIEtR 2L OE ™Mel2tii=
XOIDOF St MEDIZHH et HE ZAG6RUCH D8R & s 2 HFZ 1 ==
E)|HEH0| FSESHANHAN ZIEU2LE, ZEEXZH2M= XH0IDF AUCHE 4). ME
= MEIIZH et 2019 =MRXE LIEtWE azt0l 88 LotdouU, Hel2toi=s 2
X010 SARUCHE 5). Metd OotATietHACS MEMN= £ PEEZE I bioceramicE &
O E0128 M&E SHZQl 2= LIEtRCE.



I 4 HEgYHYE HqEI(2H0 O otAIIctHAS 228 2L H|EIPI CeZ W3
22E(%) SAEBSHT T9) HIEI2! C (mg/100g)*
X el NEE dx(F) NEE dx(F) HEE A=(F)
1 2 3 4 5 1 2 3 4 5 1 2 3
1 16.039 - - - 3 1 - - 11.9c 3.7d - -
2 43 102171 - - 4 3 2 - - 145bc 11.3oc 8.7b -
3 0.1 0.2 0.2 0.3 04 5 5 5 5 4 i16.4ab 13.0a 9.6a 5.3a
4 0.1 0.3 0.4 0.7 08 5 5 5 5 4 141bc 104c 6.9c 5.9a
5 0.0 0.2 0.3 0.3 04 5 5 5 5 4 116c 118dbc 80b 5.8a
6 0.0 0.1 0.2 0.3 04 5 5 5 5 4 180a 124ab 6.5c  6.0a
=J| HIEtE! C : 21.5mg/100g
H 5. M&EZHYE HAEIIZHH OHE OtALIZtHAL HEA Y XM&m B
A=A (ug/g f.w) ZER(%) A< (kg/cm?)
X2l HESE d4(F) HEE d4(F) HEE d4(F)
1 2 3 4 1 2 3 4 1 2 3 4
1 69a 52a - - 0.9ab 1.1a - - 3.1a 3.1a - -
2 66a 58a H4a - 0.7bc 0.7b 1.1a - 3.0a 2.7a 2.6b -
3 72a 48a 33b 24a 1.0a 0.6bc 0.9ab 0.7c 3.4a 3.3a 3.3ab 3.2a
4 67a 50a 28b 23a 0.8abc 0.6c 0.8ab 0.7c 3.4a 3.3a 3.2ab 3.2a
5 39b 35a 38ab 30a 0.7bc 0.7b 0.9ab 0.8b : 3.6a 3.6a 3.4a 3.4a
6 6la 5la 45b 28a 0.7c 0.7bc 0.7b 0.8b ' 3.4a 3.4a 3.3a 3.3a
JHTE - g=2A 98ug/g fw, ZAS 1.3%, AS 3.4kg/cm?®
H 6. M&2EHYE HEIIZ2ZH0 [HE OlAIICIHALS ME BG
L a b
X 2l HEZ d4(F) HNEE d4(F) HEZ d4(F)
1 2 3 4 1 2 3 4 1 2 3 4
1 56.7 56.4 - - =127 -89 - - 128.0 259 - -
2 56.2 55.6 52.9 - -13.6 -13.1 =116 - 31.8 30.9 30.3 -
3 58.4 58.2 58.0 57.9 -14.1 -13.5-12.9 -10.9 326 31.6 31.5 30.9
4 582 576 57.4 57.0 -14.0 -13.4 -13.2 -12.0: 32.7 32.7 32.2 31.5
5 59.0 58.4 58.2 58.0 -14.0 -13.6 -13.4 -12.2. 33.3 32.4 32.3 32.2
6 58.1 58.0 58.0 58.0 -13.6 -12.8 -12.8 -11.7 32.3 31.9 31.0 30.5
JHEA: L value : 59.4, a value : —-14.2, b value : 33.7

L value : + White

—Black, a value : + Red = — Green, b vaue + Yelow ~ — Blue
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H 9. ISME(@2T, 72)F |SI12H107T, 3L)0l E AI2X2 SHBS
o2l (\/nlltg/rqgog) Chlorophyll(mg/g) i = - = .
PEIHE 2.1(22) 1.7 a 35.4 -9.6 16.2
92 pE BE 4.6(49) 1.4 ab 34.4  -102  16.4
s PE EE 3.8(41) 1.2 b 36.5 -10.9 16.3
2d=E AF 22 2.1(23) 1.3 b 36.8 -10.1 16.1
N AF 2E 1.1(12) 1.2 b 3.7 -11.0 177
BioceramicZ & 2.0(21) 1.4 ab 38.5 -10.4 17.4
) MEA L value: 38.9, a value: -11.3 , b value: 18.4
L value : + White = —-Black, a value : + Red ~ — Green, b value :+ Yellow ~ - Blue
2TC+122 MES & 10CRY)RESFY AR &= M2(2T, 122)HEBHAE
Usoltelt, |E(10T, 3Y)S0 AI2XS ZZ2E2 3%016t¥ 1L, HIEL C, €24
Me = X LUSLH AISX 20 SESAO0| LIEHLE AZHS AJATHE 10).
H 10. H=2HMA@2T, 129)& RSII12H107T, 32)0 ME A2 4= & 228 B3l
el &% 5 = 228 HIE2I C g=E4A M
g "Hal (%) (mg/100g) (mg/g) L a b
1 — — — — — — — — —
2 — — — — — — - — —
3 3 0 2 0.2 3.1(34) 12a 328 -94 15.6
4 3 0 3 0.1 1.3(14) t2a 359 -10.7 164
5 3 1 4 1.7 2.2(24) 1.0b 36.8 -10.5 18.3
6 3 1 4 0.4 1.5(16) 1.0b 38.2 -10.8 17.9
7 3 1 3 2.3 1.5(16) 1.1ab 37.3 -10.3 17.3
2T+19¢ M&EF 10C+32=: BASH2 AHEH, ZEXMF? &AMt 322t A2
Of H3l= 1%0I5tA20, ASX A2 HIEILC EHE 1%0/5t2 UEIGH, AZH82

SAACHE 11).
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