s SRR FZ SRR EﬁWWﬁ%&m1ﬁ#§?ﬁ@%%ﬁﬁ%§@%%§(@ﬁ%mﬁd ﬁ%
g 2 FE TSR R A0 R RO5 ¥ ( Kramer, Haut, and Scott, 1949 ) %%ﬁ%{EZﬁJEf%(
Lee,1943 )+ FREEH MEURRAES B ( Smith, Kramer, 1947 ) » BFIERE M T ( Rutir ) #5
# ( Davis, Daly, Johnson, 1961) FAE:El » Rutin BZ#5:ZF#R ( Johnson, 1966, Lambeth 1967.)
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WA BUBRKSE » AT BRI AR 4 N B AR T4 6 BEREATT  BIBE 2~4°C 1 HERRE
90 BHEEE s NEH -9 8 BhELIRH ~ ki~ REH -~ REFEHEBA - HTHE 1970F9ATHE
19704E10 A 6 HELE AR AHA » Eﬁﬁ%@&%ﬂ%@%%&mﬁﬁﬁ%ﬁ u%@%%%%%&
AR . HEE I RRABAT -
(DT 3 BRI, ?5%$Wﬁwﬁ@ FER 2°C WA 1 /N » ﬁ%&ﬁwﬁﬁ&%%’—ﬁﬁ
25 F ks ( BURBEATRZ ) » B— R LR BE vkt ( UABRB ARZ ) o ,
(OTF 4 BRIk > 1R 6 BERIPBE 10 5 6 » ﬁ%&ﬁﬂﬁﬁﬁ%ﬁ’~ﬁ@§%%%(ﬁﬁ%ETZ)
B R AR R A RS BARERANET (RBMFRZ) - :
© QT4 5 BRI 6 BE42VEE 10 4 &i » ﬁ%éﬁZ%Q%(ﬁ%ﬁ%uC&DTZ)° ,
FAEBEERSRNTE 78 bR B 4 NEEOREEATHE TS 11 B> %%&&8”
B> A B(FHEI11E) » C(BHE 1) HHBA2~4°C90 %R.H A#UH» DHRRKE 8 I
BB A 20 C KK 1ANEFES > B BESIE > BRE 5 5 ( HERICE 12 1N ) > FSA 2 ~4°C0 90% .
R.H: $#ifl > ERFRIESFFTERESHETE LF 8 5 ( BiRKHE 16 /) > FBA2~4°C >
90 %R.H. BB o BIRIKE16 > 24 > 48 /NReST A > DIEL B H G B AL (BB AL ~F 15 2 Ay
AiFpy * A ~Fy ZRZ) °
PR - EURENER 9.0~ 9.5 mm > GIRR BT 47 (10.5mm) > %F?J%#iﬁ’éﬁﬁ%ﬁ
By ZESE77°C 54040 87°C 3> 546> 97°C1» 3+ 554> MAKBHE 77°C3> 529 5 ».
87°C1,3, 554> 97°C¥ > 1> 3 54l
BUE m%mﬁﬁﬁﬁﬁﬁﬁﬁﬁmﬁ%ﬁ-~&ﬁ§ﬁﬁﬁﬂﬁ&ﬁ%%ﬁﬁ%& G
C S 270 3> IR HSGREZeM ) » Wi 2 %RBIZK > LLo7°CHEs 10 47 » I 120°C( 248°F)16
SR BHBEEBR27°CHTE- @$H%W%ﬁ%Eﬂ%@%%mﬁ%%~~%_ﬁﬁﬁﬁmﬁ“
9.0 ~9.5mm > HFK4” £ BL87°C 2 SR > EZ—THBMRAOH
o AeB Sk 84— AP EEERZ ( Townsend, 1956 ) o HfliZ pH > Rutin 5 %%@% E%'

BEE > B BAanE  EETHEERY > A ﬁﬁ%@Zﬁﬁﬁ% » PRI IR ,
Fit 2t OIS ¢ T 50 SR > 1 450 . SEEIZK > 1 waring blander $TRE 30 B » T &HMZL
¥ B 588k ( Surface plate count ) HIEZ o ) ,

#225% 508 : LI Ellab Type TEC Electric therometer TR E A 28 AL - iR R e
M0 1% ¢ B o | |

- ERERE : 7 A AT L 10 FTHIB % Hedonic Scale; 10-9 Fancy, 8-7 Extra sta-
‘ndard, 6-4 Standard, 3-1 Substandard, §—&REH 4 X > HETHHT# Kramer and Twigg(1962)
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IIl. Studies on Canned Green Asparagus
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97°C » 15 » 34 » 55 &R ENEFRKBEERRH » WAMERS » Rutin ~ TREAEAL ~ $5& 1R
A S MBSO A B MRS - R R s DR RS RER RS Z
B o fERLL97°C 3 Sl MEBH R o 5b 4 BEGEELER 240°F 24 43 » 248°F 16 53 260°F 753"
= s RS R 2 BN e B I RIS RT, 39S Dk s {8 260°F 743 BUE FHEE
£ S DL 248°F 16 S RimtEe 5 S IR A AT T T e BB - &R 2 2B AE RN

Beb o IEAERR > TN REM2 55 2/NREERIRIN 5 155 > S/ANREURING 42 5 » fiF R BB
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DB RBESEERIMNE ) H I REMR R - £l A SE #3219 43 7758 B Pheophytin, ( ZE#4RH
RefE 1% » i Mg MEEWYHE ) » HEH NG s Tl B a4 BroB T ( Rutin ) > B
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) %%Eﬂi%‘j%ﬁ Table 1. Effect of post-harvest hundling on the constituents of raw & canned green
1L 7R R U L A2 R B G asparagus- -
L RO R R e SR B B 2 R TR R R L - v Tnaraod # 7 % | meen | 7 @

(i ¢ 6 BN MR E B R L — » B URERERE Y Es ke Mk
RS » Kramer et al (1949 ) BEFIZ FON B MRk & MSUREZBIR - BBRM IR
s ol 5 TR PR S P2 B R RROE ARG ( 7 =+ 0.69 ) » R IEEEIFRASHASZIN
B> Ryt & MERTE - WRIERRS & R4 75 ppm DU » IR U2 ARBH ( 7=40.90 )0
1 1 2 S ORISR SR & B Z ARG GRS 030 » B SERRR B IR B MRS
0,05 IR > FoRE IR AR P G 2 A U — SRR S 2 W A ST RERAY
g e 4 MG EE S GBI » (EOBFEIER TR o — ) MM & S Kramer SRTHIEMRMIL
, 46 24 NEEIR T » BTE~ FRREEEA - i Kramer SRR (M2 RE ) ALl &
s BT E I > B FURBUN SR A9 & 1 154. 1 ppm BUS 83.5 ppm © ~

O RTI RS  Scott et al (1949 ) FRHEMATI T HE BRI PR MRS FUR 5T 7L
(6 Kramer et al 1949 ) FIEEERMZ ASRIEH o Epi% 1 FRHFHIUBRITR - Rieh P &
Sk A AR OB € 7=--0.856 ) » FRsffl i 5 MSRBR 1 BR DR Z ARG AR I ARG 2 0. 798 »
P EL A B BB T ARG 0.821 > BRUEESE — HSUBBR LU ST R > (ELBEHERE  WARE
—3pFRE o Kramer ( 1954 ) BB 7 =+0.80 bl A EEE T EE— PR T 7 =+0.905l EFTLL
sncy Ml SRR AR 2 % » 7398 26.9mg/ 100 g WA 15.6mg / 100 g HEFHEZ HISK
Mo 175 0.99 %WTE0.72% > EIRIC 24 DIEERA,,  Bay > Doy MR

R+ 4 A R RS A R EER L — B RS R0 1N A
’F‘ibromef;er 2By "3%4“75@?% 10 %Ll F7RBER 5 @RI YIET#E > Kramer et al ( 1949 YREEM
e o i B RT3 T BTG O AR C 7=+ 0.94 ) » [ AREBEUR RS it 2 DR - 80
TR A S A A o B3 1 TSR » e & S A 2 AR RIS 7= —0.711 B
G > (B Kramer SHRMAERS » FURSKSEBHES REGER 0.71 %R 0.705 % KM TFHA
(6> ELSCHFRROREE 0.954 © R Kramer SRAMBHES I 0.5 SBTHZGHZAR > AR b
S e 4 T TR A B S T > IR 2 /R > BUREFRA 77 5 DL U Asy » By o SUIRIER
B Coo AIBTE0.67 LU o HANS Foy B A, BAMGTE 0.67 BLE > B Kramer 2R » ST AERA
A L R IR TR < ~ e
o RRER RIS A MG R B

BN SR ERA 2B 2 > TR FRGZEHERS R RERRERIES

3 e & i S B R B o T LR e SRS R XSS R X Pheophytin 3
T BRI LINE 2 2T o B S T B RAH ZREIIRGISS » —
5 g B R A S > FUBERSR A R A RS » T LR B R R » GRS
AR AR 2 R B K > TR 2k — R R AT > MR > RS R 2 PIRAH
WAL I RN > SR R T REBUL AR RRMER S BEMER IR i
bk ek et & ikt 3 3 T ARCRE S A RS  BAKEHE LRI » BRI SRALA
— i 2k o FERRTEE N R R BIKR S IR o BRI IR IR Z 8D Kramer
81949 ) 2B Ach b B B R RS B A o Blih Z KB > BTG > EOVERGK
BHE SRR o % 3 PAKBEE FHEGRS T 73.4 pom > MAERBH E P ISR 59-4

ppm » TR AEE R (LS. Dows =11.1) o EEEZEH 77°C 5 87°C HZRAK > {H87° C A

97°C B » AERMZIEE » EGXREMVEM > RUREGTBE > MIEHZBE DT

w E (Chlorophyll ) | (Ascorbic acid)| ( Total ‘stugar)| ( Crude fiber ) | (Organoleptic rating)

o E o e oE| R S| OE (R oS |@ | R o8| @ B|e B R kMo
Treatment! Raw Raw Raw Raw © |Tende-

materiall Canned | material | Canned |material Canned material| Canned| Color | Flavor| rness

A |'152.5| 98.5| 27.8 | 19.8 | 1.18 | 0.92 | 0.624 | 0.625| 6.9 | 9.2 | 8.7
By | 155 | 96.0| 27.4 | 18.6 | 1.16 | 0.88 | 0-679 | 0.647 | 7.1 | 8.6 | 8.5
Cis 163 117 31.1 | 17.8 | 1.24 | 0.90 | 0-736 | 0.743 | 7.2 | 6.9 | 7.8
Dy | 160.5| 104 | 31.6 | 17.8 | 1.05 | 0.81 | 0-651 | 0.661| 7.3 | 7.5 | 8.5
E, | 146.5| 82.5| 24.0 | 14.5 | 0.70 | 0.73 | 0-648 | 0.651 |- 7.8 | 6.3 | 7.0
F,, |148 | 85.6| 26.6 | 16.7 | 0.74 | 0.78 | 0.653 | 0.648 | 7.3 | 6.8 | 7.4
A, | 155.5| 97.6| 26.7 | 18.1 | 1.14 | 0.83 | 0-622 | 0.630 | 6.9 | 8.5 | 7.7
B, |149.5| 93.8| 26.1 | 17.6 | 0-97 | 0.78 | 0-647 | 0.651 | 7.2 | 8.0 | 7.2
C, |162 | 84.5| 29.6 | 16.1 | 1.09 | 0.76 | 0.796 | 0.779 | 7.3 | 6.5 | 5.8
D.. | 163 82.7 | 30.6 | 15.5 | 1.05 | 0.64 | 0-803 | 0.778 | 7.0 | 7.0 | .6.4
E, |155.5| 69.6| 23.2 | 12.7 | 0.77 | 0.55 | 0.761 | 0.782 | 7.0 | 5.8 | 4.3
- Fy |14 72.3 | 25.3 | 15.3 |.0.92 | 0.64 | 0-643 | 0.632 | 6.8 | 6.6 | 5.6
“Ags 152 94.5 | 24.0 | 15.9 | 1.14 | 0.76 | 0-640 | 0.650 | 6.9 | 8-4 6-3
By | 155 90.6 | 25.1 | 15.2 | 1.01 | 0.70 | 0-663| 0.674 | 6.6 | 7.6 | 5.7
Ciw | 165.5| 70.6| 29.1 | 13.0 | 0-98 | 0.68 | 0-866 | 0.784 | 6.5 | 6.5 | 4.8
D, |146.5| 68.9| 27.8 | 13.8 | 1.03 | 0.59 | 0-806 | 0.780 | 8.1 | 6.3 | 5.6
Es 156.5 | 45.2 | 22.8 | 10.2 | 0-73 | 0.51 | 0-783|0.795| 7.4 | 5.2 | 3.2
Fo |145.5| 49.7 | 24.5 | 12.4 | 0.83 | 0.62 | 0-766 | 0,773 | 6.8 | 6.1 | 43

t(DA > BETH 3 BRI » ABRIZ2°C tok—/INs » K8 4 /N v 53 BUIA 5 _E Bk SR BUR vk
H(E) > BRI 8 N EBIARBUR 2 ~4°C » 90 %> R.H. o ’

@) C » DB T4 5 BRI > K¥E 10 96> MALEAT » — 8 EHRIEE: 8 INReBIIAS I 2~4°C »
90 % R. H WUEIQ) » — M B HRMCE 8 AN A 2° CTkok 1/ > SR IAESIHE 12 ANFFERBIMA

BB 2 ~4°C > 90 %R H. B HIHD) o s

@E » FRTF 4 BRI k¥ 10 585 —MREEEATE » —MBARKEAREN » 8%

C REETE > BHEE  B R 16 AN BIARR BER 2~ 4°C > 90 %R HiH o

| ORISR ENR I R o o S

Remark: (I}KA.‘B.;repr‘esented raw green'é;paragus s harvested at‘3-"00; p;m-;immediételyf wash and

' dipping 2°C water for 1 hour; then’ transported put ice (A ) orf thhoﬁt ice(B) on the

top of the lag boxes, harvested after 8 hour stored at 2~4°C,' 90 % R H. cold“toom.
f(2)(.)§D, represented harvested at 5.00 p.m, immediately wash 10 mins; harvested after 8

' ‘hour (C) or 12 hour (D) stored at 2-4°C, 90 %R.H. cold room. " e '

(3)E ,F, represented harvested at 4.00 p.m, immediately wash’ io min,,,/ﬁ"“‘ﬁlen traﬁspér‘te’d

" with (F) or Without (E),a sheet of wet spenge in the bottom of the lag boxes, har~

. vested after 16 hour stored at 2-4°C, 90%R-H. cold room: : '

‘Vi‘i(d)Vfbgt,inoie indicate ‘the time period ‘aftegwhzg.’rvested‘. ' -
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Table 2. Changes of green asparagus in the chemical composition under different
blanching conditions.

# & R |HBEAR o | @A
B #F K # Rutin% | . ppm ) | mg/100g (%itrftat{?e mg/100g %ng
( Blanching Condition ) 2 |(Chloroph- | ( Nos -N acidity % (Vitamin C (Al So/§
_ yll ppm) . | mg/1008) mg/1008) %
& % W 2 s
A i ) 0.035 170 2.62 0.277 39.8 3.‘99
# "o E (S
K |temperature| time
& (°C) ( min)
* 77 3 0-021 155 2.97 0-141 26.5 3.85
77 5 0.025 161 2.73 0.141 26.0 3.98
) X
% 77 9 0-019 150 2-80 0-131 2585 3.87
e 87 1 0-023 134 12.80 0-147 31.8 3-99
= 87 3 % Vo.021 153 2.97 0-125 30.2 4.01
5 87 5 0.019 150 2.52 0.131 27.5 3.98
2 97 % 0-025 147 2.73 0.138 27.5 4.30
¥ 97 1 0.023 146 2.87 0.133 26-5 4.23
97 .3 0.022 146 2.80 0.128 25.7 4.09
%D 77 5 0.027 95 2.83 0-208 35.6 4.06
ﬁg 87 3 0.027 |- 85 2.87 0.175 32-1 4.02
g 87 5 0- 028 93 2.87 0-223 26.7 3.98
®° 97 1 0-030 90 2.59 0-189 33.5 4.13
§ 97 3 0-030 106 2.76 0-166 29.2 4.09
%'f. 97 5 0-026 79 3.04 0.167" 26.7 4-02

KB > Bheb Ll 97°C 1 HEREE o M > HIZE BB NAK R » 7R HRABAR: > A
SRS o MBS Tt H SRR 743 T 2 AR AR IR0 S 6 ( 7 =+ 0.66 ) BARHIZRSAAH LB
B— RSB AR AR o ERMTRRBMAEZ &1t > FEBRW HELARMZELE » A8
FRBCHTRER » HORBAE TR WS 5 > B 72 0.55 77 2 LIBTRA tuBeis o RIS thE T4 — R
s KB TR e TR 7R AT A R (L o el o PR A G2 B8 (L > BB U
R BRI 2 AER SR AR o BB THEAR R R e I > R RS Z VR IBEA - BT
B SCHS RHARRRH B TR E A B 2 i i hiick o M S 236 LRHMABERE
> RSB AR A R LT BT @ﬁﬁAzmﬁtmu%ﬁg7cl~s
5 @B ML °

SR A S 5 5 A RS B IR 42 TTHEERSR > = eh 28 > Rutin RAUKBIEE >
BB » FBEAZ 37 % 0 THFBHH WHD 20 % > B %2 B SRR RIFIERBAR o Chi-
chester and Marsh ( 1958 ) %4 Rutin BTN 75° CLUTR-MR0SRK » BB 75° CRe> A1
AR AR AR SO I > B PO B Rutin Z WA EFRRBHRA > ST T
EARBSER 87° C MK 55 @R 97°C ERBH 1 5 @WAI » KRR MG TR 2 it
S HLIRARIRAN o B2 S8 A B 1 AR B BESRLRGR 2 SBN T C 260 0> » 3BT ok R AR K MRS
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IR I 6158 Rutin 78 BB B 7T AEZ BRI 65
WA R, Strodtz, Henry (1954 ) M%7 B R 2%
5ﬂﬂ£ﬁ@¢7ﬁﬁﬁﬁﬁﬁ¥%ﬁm&§&&mn’E&
| FRASABRER 2 % MA RS F RIS 0.05 % 2 Mg
- EDTA K Na, EDTA AIRNMMEZEE > —EA > =@ A
- AMHSERIERR2.3543.0526.4 K 12.0 5 236.1 >

| 341.8 AR IIMe  EDTA SRB (L 657 78 B A 2
o AL E HAHT Rutin > FBRAREZ 291t 5 R 1 Me
- EDTA%70.018 %> 1.05 mg/100g » i ¥4l Na, EDTA
| #0-028% > 2.97 mg/100g > KIte HLUHETH 5B H
| Rutin RFBRABSIE W RESR IR BA 2 SR AR - HeREAE
| R AT o

. RBENZE—EXR > THESERTRTERZSD -
- IR 1 BRI > X 100 SRS HH B R %65 om
| B 9.5cmZEEM ST M > FBER 6. 5em 23
TS SR BB G 2N SRR A 775 87

| 97°C TR » 2k AR W 2K 2 ) AR s » o
AR RIS RO A AR > S T 1 T
| B REARRRREHERS » 3SR BN I

; ] BhA1
_; 2 lﬁ—-ﬁ§ ~ %@ﬁﬁﬁ%ﬁﬁ;ﬁﬂjlﬁ& ‘, H;bj(‘ﬁ%&ﬁ Photo 1: Equipment of gas formation

22
28X 977
=% 225&
8 18
<6 i
> ~. 87
= 14 Q%
| § 12 li}*/?c
930
; §> :
i : 8
!
%8 .
4
'! M 1 1 ‘1 L | bRty 1 1 1
i |:2.3—4 5564 0 28 = 95104 amlEn .
~ Blanching fime (min) = A s$RR oD
i’ B 1 77,87,97°C Mk BMFRR I 47 2 AT 2
ig. 1

Gas formation of green ‘asparagus under 77, 87, 97°C water blanching -
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Table 4. Effect of different blanching conditions on the detining of canned
green asparagls.

%%E&@”éﬁmﬁ HyfE 1 {54017 87° Cﬂﬂ?ﬁ%&lﬁ%fé:ﬁﬁi?.%%&ﬁﬁﬂ&?? C Fﬂu%&sﬁﬁ&ﬁaﬁﬁ
1> T 97°CHnEk L %ﬁ@é&’;ﬁaswc 553@&5&%@@ 77°C 25&%&%&@&%&%@ 87°C
97°C 76 1.5 G o o R4 MR R RME > @B s —@H > Z@EA ﬁé%ﬁ%&%%ﬁﬁ%ﬁuﬁfi o

%ﬁgﬂgﬁ%fiﬁﬁ%% &%%ﬁﬁ%éﬁ}@& ’ ﬂt%ﬁﬁ%@%% u%?ﬁ%%ﬂ%%ﬁﬁggﬁﬁ" » : _
; Al % ) ’44: ZHAE& S fpom | —EASESEEpem | =EH %4465 ppm -
®3 $ﬁ§%ﬁ#§%%@ﬁ%ﬁ2ﬁ%&% HME ﬁﬁﬁ?_ﬁﬁﬁﬁﬁ@%ﬁﬁfbﬁﬁﬁiﬁﬁﬁﬁ% Blanc;l;mg Condition ' o , |
Table 3. Relation of canned green asparagus in chlorophyll, total sugar, crude fiber, {I(mtempleg-» B?f??ﬁ (Dissolved sn, ppm | ( Dissolved sn, ppm |- (Dissolved sn; ppm | pH
drained weight under different blanchmg condition to organoleptic rating of color . . . : . i .
ffavor andjgtﬂndemess rature)  min) day storage ) , 30days storage) ‘90 days storage)’
Bow R & | mia | B S F B M Aoy 8 12:8 102.3 © 195.8 |5.75
(Blanchlpg V Cond;;t;oq)“ 4 % KRB S % (Mean scores) L X 77 5 | 11.4 , 128.7 ‘ 180.7" 5.77
7"l (Caloro-| (Total | (Crude- T : _ : o , ;
o . phyll | sugar | fiber | & IR Sk W K ® 77 9 10.8 57.5 | 177.8 5.90
femperature 1M | ppmy) | %) %) (Ten- # | 87 1 - 11.8 103.0 208.7 '5.68
°(Cy - (min)} ~ » (Color) | (Flavor) | derness) o~ : S :
- : ‘ : & 87 3 12.0 _ T 117.8 R 191.0 15.78
EON . : ] . . : -
{ . N - . » . '9 bl ' ’ ’
o 77 5 | 87 0.86 0.54 7.6 7.2 | 8 5 87 5 » 10.0 175 ‘ ens |s.se
\\;'—' . . . . E N .
:zkg ¥ B | o8 0-83 0-57 | 78 N . 97 o 66.9 . 108.5 201.9 5-65
ﬁm 87. . 5 58 0.72 0.53 6.7 7.1 8.8 § 97 .1 2.8 80.5 | 138.5 5.85
ny 97 1 92 | 0.63 0.56 8.2 7.0 9.0 R 97 3 1.5 . . C71.3 131.1 5.81
£ 97 3 64 | 0.58 0-52 8.0 | 7.0 9.0 | 258:3 CEE :
Sa e , AT 5 3.9 36.9 183.2 6.07
PR 5 79 1.08 0-59 8.7 | 8.6 9.2 ' | 224 ﬁ.g 87 8 6-0 . 75.5 188.7 6.14
S , S T = # 5
3| e 3 | 61 | 09 | 055 | 85 | 87 8.9 | 230.7 RE| e 2-0 26-7 © 128.8 5-97
w8 ~ . ; B B 97 1 12.2 . ‘
= 5 43 | 083 | 055 | 85 8.3 | 89 | 2347 ~ %§ | | - 66-1 124-8 5-89
” oo s \ A e 97 3 6.6 : 62.4 : .
Sl o 1| 65 | 0.8 | 0.58 | 82 | 87 | 9.0 | 224.3 2 120-6 6-05
% 3 S “ - S 97 5 5.6 32.3 101.0  |6.12
| 97 3 49 0.80 0.55 8.3 86 | 88 | 230.7
; fifvk - 3 Mz FIgE

fifigE - %éﬁ%%ﬁ 260 5 o Mean of 3 Cans.

I 2 8L » 5 77°C 55l 87°C 3 4 5 HEEGT°C 154> 3 HHZAKIERBHE
2 BT AR A R ﬁ%ﬁ%ﬁ%ﬁé%ﬁi@%@%%mm%m%ﬁ%gé( L.S.D=10.78
s P<0.01) » BHWMEAE > RREER - BEAKRAD
3 TR PR R A R
——ﬁ%ﬁnuﬁﬁ%u%mﬁ%ﬁaﬁm%@iﬁﬁﬁ}‘r%mﬁ@éﬁhﬁﬂ%ﬁmmﬁﬁ W%‘Wﬁ@%ﬁéﬁﬁ EilE
I ] 2 B — MR R R R B B 5 R > (B Bl > SRR B BB > Ha%s?ﬁlﬂ%%iﬁ
EESRE R BR 2 TR TSR » TR B (8 R FUROR AR R L % R 3% - (B
B2 o 4% TG 248°F MEIBHE » B Z BB ELD M 248°F BR N E ©
ROl b S R M S ERBR R MRS B EE Z = 20(Reed, Bohrer 1951) &
~ BModified general method ( Stymbo, 1965 ) FHELF {H &S RAE 2 5 3 » 4 BHABMBAM 4 B~ &
CHI3E SR 280 g BIMBEIME 265 g © 240°F 24 HEREZ P> 6.2 > 248°F 16 EiR9.6°
T 260°F 7 54l 12.0 > Heid & Joslyn ( 1963 ) SHNME#H MERMMF, f2~4 » HSREEES

PR > (A — SREOR Z S TS > SR ERE R TE o # Reed (11951 ) %AV Flat
sour Al No- 1518 ZEREATZ Fo {2 25 ( SHILMER 21 ) BORE 6007 St HE 32°C > LRI
BASREBE o L3l 260°F 7 HEMEHHAER S K L1 248°F 16 A6 > THGRREREZH

\OA

4 BOm B B Mmﬁ%ﬁ“mﬁ?_%«%
— % (R T X 1 VR B VR R g ) 5 R B (LB L > LG IS 3R s ik (Brenner et
al 1948 ) BIAMBEZET ( Brody and Bredrosian 1959 ) 7/ i1 T 4R » 75 &9 & EEPI 25 918 BE RHY
#E23~128°C [ KRR MR R ANRRERFZEA% ( ERZEHAR  ARFHD B8
BREGTEAGINER 5 AT o MEARF NS ERENRE ( 27 , 30 , 37°C ) BN MHE ~ W AEEERY » 1
BOEBRSHEBS 2 B AR R 22 5> BB R R BN RS2 MBS 2 R/ o Brody and Bre:
drosian ( 1961 ) ZREB LR S MES AN 24 ~ 27°C H&E 5 HA SFHEOEEWEY S B
BN 1 ~2°CH TR BLIFRYIE o B3R 6 23R & AN 8 » FEEEHRRAESRBTRL
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Table 5. Statistical analysis of different processing condition on quality
evaluation for canned green asparagus. 2 o ) Cem‘er N . :
: ‘ emperature curve
\QU : = . ’ . : , v ’
PR e lh & B B B W E
0, o Tcte, ( Color ) ( Flavor ) ( Toughness ) o
e %@i‘%%@ 240°F | 248°F | 260°F | 240°F | 248°F | 260°F | 240°F | 248°F | 260°F 0‘250
a7 \@?@k.' 25 | 15 7 25 | 15 7 25 | 15 7 , ‘ o ™
Statistical analysis {0,| mins | mins mins | mins | mins | mins | mins | mins mins “ : Lethal rate cu've 4040
"R , | 1035
( Sum scores ) 324 386 308 352 360 309 352 360 350 po e A s _030
x B & | e b |
( Mean scores) 8.1 9.6 7.6 8.8 9.0 7.7 8.8 9.0 8.7 ~ ; 2 4025
( Rang sum) 10 12 | 18 9 10 16 10 8 4 1©=20
ZEMNZE M 40.15
(Total of rang -sum) 40 35 22 010
Rang 5% Risk 50.00 43.75 26.50 , . Lo o 1095
Range 1% Risk. - 69.60 60.90 38-28 "8 4 e :'2544’;&16 > 20?1_22'4 éG éa ?;0
) .
Gap 5% Risk 40. 80 35-70 22.44 e " hest pemoteation ~Time {min)
y ‘.2 . Heat penetration qurve of p :
Gap 1% Risk 58.80 51.45 32.34 ~ S eof 4 canof green asparagus and the corresponding Lvalue Vs. time curve.
Mooz & HE . - - |
“(Range of score suim) 78 ** 51 % 10 4% 248°F I8 min  Fo= 96
_ 240 o ;
wERk > REREaRE  ERRzeRaE lﬁ&ti’giﬁﬂﬂ'ﬁ]%ﬁﬁﬁﬁﬁﬁ@%_{:éﬁﬁ%%ﬁ‘%%ﬁw
o %wﬁ?ﬁﬁﬁ%ﬁ‘ﬁiﬁﬁ%%ﬁﬁ%%%%?@%%%ﬁﬂﬁi’fﬁﬁZ%ﬁé‘i ) BRI AR PRRR AR B
KSR BB 27° CHR 30 » 37°CRIHEAESR > (ARFTFI 30 R 37°C L 4E M35 ( L. S-Douss 220
1.25) ° W
% .
s6  REREEREERERRIEGE TR RS SR A ~ SRR ~ RRAE HL BT o 200 .
RS2 S EA D © £ 110
Table 6. Effect of storage temperature on crude fiber, AIS, reducing sugartotal KE 180 100
sugar, vitamin C,and chlorophyll of canned green asparagus. ( Stored 3 %é_ o f08 ©
months ) - K q, -.o'? %‘6
' : _ : , = Jo7 %2
BEEE °CC |HABES ERAGE BEES (OB % MmN EKRR ppm 160 'QS gg
( Storage - ( Crude B4 % | (Reducing ( Total I(nis/ci?‘gf: i ' los %3
temperature ) fiber ) (A.1.8.){ sugar) sugar) acid ) (Chlorophyll) 140 i
27 0.581 2.56 0.83 0-85 415.10 a%86 S 104
30 0-591 2.49 0.81 069 P12.13 bP78 120+ 10.3
37 0.568 2.61 0.76 0.78 1168 c%64 , {0.2
L.8.D0.05 0.72 1.10 0.24 0.26 1.25 7.22 . -
e - : - - 100 A | Ly L ’ O.1.
Rt - WS RZ I B C P < 0-05) VT2 4 6 810121416 18 20222426
Remark: There is a significant difference ( P<{0.05) between different letters. A R ST :
Time  (min)

Fig.> Heat f ion A
; Jperitration curve-of 4 can of green asparagus and the corresponding L, value ¥s. time curve.
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and the corresponding L. value Vs. time curve.

178

4 can of green asparagus -

rate

e

B
Letha

5 SRR AT RO R 2 2B S SR <

AL — TR > AR BRI ATIRG - BT
PR SIE SN » AR RABRIF RS R R B 2 AR T AR ST » (IRT o SRR itk »
s PR R L S SOy - (N RE I 2 AR Z I » WIS 2 A5 85 TN 2 % 2 Fefi
o SRS KB - TSR IS AT B & BB O B Az — f > LI

ORI SE R R R ARZ 7 45 0 TN AE R REIRZ 42 45 o RIS :
BEERRERERERT > BRI RERIRAHEE DU TR E S RECZIEm -

#£7 ERERERRATFENIE SRS
Table 7. Bacterial growth on-standing afiter packing into Cans.

BB 0w M F c.c. MEMEATH

{ Standing time before exhausted ) Thermophilic - spore Count/c.c )
BB ® .
( Immedialely after packing )
AR 1 /e 13
( 1 hour standing before being exhausted )
BB HE 2 /DR 15
( 2 hour standing before being exhausted )
B 5 G 8 /DIE 47
( 3 hour standing before being exhausted ) -
BEGR R TE IR AU 1 /N 17
( 1 hour standing, topped with water )
BE RGN KRG 2 7w 38

( 2 hour standing, topped with water )

B (i T DIV A U 3 /e 293
( 3 hour standing, topped with water )

BEREATEDD 2 % QK R 1 g

7

( 1 hour standing. topped with 2 % brine )
SEBEBTEIN 2 %R K E 2 /e g

( 2 hour standing, topped with 2 % brine )
BEGRIETEIN 3 % RBIACHE 3 /NEF 28

{ 3 hour standing, topped with 2 % brine )

R

AR BRI 0 RIRG A o BUSHERTE$ > SR Vitamin C 2% » By
B SR I 20 T A PR - (BRSO B S R R R K B > Ml i ISR
IR o TR T4 > 7 S AR SRS > PR ARG Rusin JF
TIRER R T RIEN 87°C ML 5 5 GIRIERT 97°C 1 SEWAI » H
Mo BhRSZ G~ B MESRE LS BO7°C 1~ 35ETRARY
2B SRR IR R RN AR TR

S
L2 it
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WEE K > ERMEIIRMHZHME - BRIk SR » T 4 NGB B 2 ~ 4©°CHERE
90 %R HREE 24 NRRAT AR ER - P B Bk ~ [ 54 F Extra-standard &5 LME > B
A8 /NESBELARST - L TTHERR 36 ANRE AT N T B o

4 SRR > RHIBLL 240°F 24 3> 248°F 16 5@ > 260°F 7 S E@EIEIRR2ECR
Bhrhll 248°F 16 HERER > HRMEAZRERREE -
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Summary

It is the main purpose of this study to see whether any modifican or special
care is necessary in green asparagus canning, when tropically grown asparagus stalks
are used as the raw material. Changes in chlorophyll, sugars, crude fiber, rutin, nitrate
nitrogen and tin contents during blanching with water or steam at 77°C, 87°C and
g7°C for 1, 3 or S5minutes and the volumes of gases exhausted during water blanching
at 77°C, 87°C and 97°C for different times were measured.

Both chlorophyll and vitdmin C contents decreased during blanching and the extent
of these changes were affected by the time and temperature of blanching. Chlorephyll
losses in steam blanching were greater than steam blanching., and vice vesa for vi-
tamin C losses.

Most gases in asparagus stalks were exhausted in the ]st one minute in 97°C
blanching and more detinning was found in those blanched with lower temperature and
shorter time.

Heat penetration rates at 240°F, 248°F, and 260°F for Taiwan number 4 cans were
also measured and the Fo values at these temperature for 24, 16 and 7 minutes resp-~
ectively were calculated as 6.2, 9.6, 12.0. The quality of the products processed at
248°F for 16 minutes was significantly (P < (.05 )better than those processed at 240°F
or at 260°F. Changes in thermophilic spore count on the stalks packed in the cans
during the holding before exhausting were studied too. The spore count increased
2-fold after 1 hour from pack at room temperature and about 7-fold after 3 hours.

The increasing rate was 'slightly ( 4-fold after 3 hr-standing ) detarded by filling
the can with a brine, while it was -significantly accelerated ( 42-fold after 3hr-stan-
ding ) by filling the can with a water. Processing time and temperature have consider
able effect on the color and flavor of canned green asparagus but had little or no
effect on texture. -

Handling of the stalks after harvest is the major factor affecting the fiber con-

‘tent of raw green asparagus and consiquently influences the tenderness of the canned

products.
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