‘Freezing and Canning of Green Asparagus Grown in Taiwan
I Changes in Quality of Green Asparagus Stalks after Harvest
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Table 1. Effect of harvesting time and post-harvest handling on specific gravity,
moisture content and weight loss of green asparagus spears. (1)
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Table 2. Effect of harvesting time and post-harvest handling on
titratable acidity and pH of green asparagus spears.
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Fig 1 Changes in chlorophyll contents during storage of green asparagu§

under different conditions. -
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Relation of 5” long green asparagus chlorophyll contents to organoleptic ratings of color in frozen and

Table 3.

canned products.
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% H—#it85i Asparagus cell FIBELL Shear- press BRI B T T SRS HARRR R IR 0. 91, 5 TELARRN
%’%%%ﬁ%m%%ﬂﬁ@%§Zﬁﬁ%%o@Wu&r%(M%)%mﬁ%%%’ﬂﬁﬁﬁﬁﬁﬁm
R0k 7 5 e o RO TE B AR > DN BB 2 S LR B WL AR # e Rk FUR 2 FIH & c AMBS LG
RSB HERIER o M Shear-press 2 Standard cell S {f{f% %2 asparagus cell Z K > 85
PRI LUR > RN 2T & AR E 1000 BEAGSF ARG 2 80 B o LA 4 6 SERPRIEN X MIMBFY
{HFEE LM LU Ty > A FIGRAS E S FUR T EE B OB 2 KA P AN 8 10 BB
B o
WA EE > B ch 4 35 N E R M S & R B IE(E (Shear-press value ) FI1ZK 4 »
#HR > RV KC,» Cf BIEE ZHMAELZ KM Smith and Kramer (1947 ) Z Blender ¥&illEFT{SHIfE -
PR B T R S AR BRI ( r =—0.130 ) BRI B2 AR — BT A <85 it (alkai di-
gestion method) o M Shear-press :Z#% & # FE(E 2 AHBH (RE r = Q. 557 HEBEEAN (=747
P < 0.01 ) o Shear-press 2l [ » EBGTE » KB % Lebermen §% (1968 ) N #7164 ( bro-
ceoli ) HRAZFE MMz EE—B > RPMEILLUHREZ S RN - BAFTSS RIS
ZARBR AR » (BEEEA LI R O S 2 LA o REM B ey R E R E B ~ i B Z BT AR
RAER R B DAHE 28 S B 0 R T MU AR s o BRAR N » FRFIPT 1545 RIS E M AR 7R 5 2 HAE
TR —0.598 B A B E R — 0.212 o 3% 5 RIS ZAM TS BB ~ AIS &R K
R R HBcE o B RS Z WK ~ B3RS (AR RIEEE ) » KAZ SR (B
F 1962 ) o $%F 88— it B — #t B FURE IG5 L & Bl — g > BRI T RIS MBS B EHR
T AR BE o o
FH3% 4 W41 RRER MRS &G RBELS B RREGHARERRTE R ZES > TF 6 HRIK
B C 18R ) LA B BRIk ( 6R > 15R) #iar LA A TR & » S o RM AR 2R - Rk
BREE TR > BAKERR ZIER » A A Eb i iz s > (B3 §RIGE 16 /INE#EH
EFB AR o BEE 2 T AR e S B o Scott and Kramer (1949 ) #RJ7 # BEMAR P BE
BRI ZIEE (MY BBRR IR 1 KDl Ao ) A R » TR MAEEEEBE A Cs »Cis > Sie 5
INIg > IWI, R INT,, Z MR 16 ~ 24 ~ 48 /NRFERRY IR AREREF 2945 /5 1.528 » 1.752 X 1.863 #iat
a8 /R 16 /DA BEEER (L. S.D. =0.261 ) o NREEEZHBEMK LElges, M
SBEB AR MG E KRB AT REME > (HINC, BCy 16 ~ 24 ~ 48 /PRFHE SR 1.446 511.606
5 1.635 §31.987 » 1.976 3 2.26 ) WA HkA R ( Hydrocooling ) Hgti—4k ( #IZ0 INT, 5 INI,
SRINI,, X% IWI, S IWI, ) REEWTTEKEE (Hvdrocooling) M EMEE AEENRORBECE
¥ o Wiley % ( 1956 ) thiB [FIBERE R o PRI T 8 D @B MK P L Hvdrocooling K » MM
BB AR SMES B 280 > §TEH 0.24 28BN » (BHEF 0.11 2B o ERFIMRBE
R o FEAREME (S, ) SURIEME ( Ci ) MILHSNES R R BMBEIEF IR o SBILHHA 7
RTFRIGSRERRK » 58  MEHBIBEEH K BREGBHBRRDR - ERENERE SR
E ORI o R (% 3 /N ) EBEUR A MR E BT AU/ ik SRR BB E 2 5B AR R Y
IR o TEEE T BURASIERIER - (— A Qo B 2 ~ 4 BJI1 1965 ) » EIEAS BN E KRMBEZ
WA RE » (B MR AL B EE (AIMREC, 8 /N 2 EEAR 1.472 8 1.436 » R’
BAC’, #£%51.536 B 1.449 ) o Scott and Kramer (1949 ) FifgfsR—# » MERNRDFRBEEZY
BABRE, (SHhRE—#32°FHE 80°F AR » MB - Hh—HEAMRGER » —HAEE) - BY
SR RIFE 3" EATHEHREBESL 4 REE-
ERREEETY ( A1S) SRR RIINEK A o Lee (1943 ) RBAIS 2 BB KRS Z
WEE A ERR » TIES% RS SN BRI TRE s NESFZAISERE4.35 S ER
Fi%E ( Fancy )4.35 ~ 4.05 %BZ#% ( Extra-standard)»4.04 % L T B%4} ( offgrade ) {B Kramer$:
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Effect ot harvesting time and post-harvest handlink on maximun shear-press value,crude fiber content and

Table. 4.

alcohol insoluble solids (CAIS ) content of green asparagus grown in Taiwan.
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Table 6. Effect of harvesting time and post harvest handling on the sugars, soluble

| X 6R
) sl B eenes 9R Sohds, ascorbic acid and free amino acid nitrogen contents in raw green
’ |- A lS_R7 asparagus spears.
aql e 183' — ” " -
6}38\‘ MR | R R O B mEEG |
’\GEI el - R g m Soluble solidsZg Total Sugar(%)| Reducing sugargy Sfé‘:}‘;gj}lggé)' F&c;eg ??Oglgo)‘ '
0 A s R i s
2 a4k Treat- |FRUREERAH] (/JNKE) (R I C/NER) | RIKHSIERT CNRE ) | IRUGCHSIERT (/e | ERcissime ] 7)o
< 34 O de_ At Time elapsed |Time elapsedaf- | Time elapsed af- | Time elapsedaf-| Time elap(sejd?f)-
i‘f sk E;éﬁé me after harvest(hr) | ter harvest(hr) |ter harvest(hr) | ter harvest(hr) | ter harvest(hr) '
§ ol s it 4 8 12 164 8 12 6|4 8 12 16 4 8 12 16|14 8 .12 16
g Lol T—e, 6R|6.2 5.1 48 4.8/110 119 116 1.40(1.06 1.17 1.13 1.32 |29.98 5.51 23.22 22.54/38.03" 42.56™ 50.80 3. 27*
% 9R |57 5.4%5.1 — 119 1L00* 147 — |L14 0.8% L4 — |21 B7*B45 — (0.0 — @9 —
g 2.6 F 153 6.3 4.3* — 5.9|LI5 0.94*4-— 140/1.13 0.8 — 1.3338.06 0.5 — 30.0152%6% — - B 3
Tl 18R (6.2 — — 6.8/119 — — 18|12 — — 148D — — 04[54 — 69.00*
‘ R [5152 — — (188206 — — [1818 — — (300178 — — | ~
22k | Co 5149 50800 18 1o 200845 13 14 13D 0.0 244 203D
2.0 T T T T Y N ST B R RE 82 — =) et — —@Blie — — P0ias —
0 4 8 12 16 20 24 28 32 36 40 44 48 : —
, GRS (/MBS ) Time after harvest(hr ) ?&%&F(%ﬁ;ﬁ&@%@(&%)%&&%ﬁ(d@a SRR (VD) SR (/)
’ ime elapsedaf|Time elapsedaf| Time elapsedaf| Time elapsed af-| Time elapsed af-
| i 2 71;@{%%?%@%%7];%@@%%%%&45%% ter h’e%rvest(hr) ter harvest(hr) | ter harvest(hr) | ter harvest(hr)‘ ‘ter harvest(hr)
Fig. 2 Changes in AIS contents during storage of green asparagus spears 16 24 48 116 24 8116 24 8116 24 8 116 24 =
under different conditions.
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observation, and no rephcatwn for the Ist lot.
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Means average of 2 observations for the 2nd lot( codes under Imed)except with smgle



3” from tip
1.1842
- 1.1447
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1.2171
1.2829
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e B R FEBA AR
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Rutin
0.023
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( ppm)
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Summary

Changes in Chemical constituents and some physical properties of green asparagus
stalks grown in the tropics for 1 or 2 years were studied after they are harvested.
Harvested stalks were kept in room temperature or stored in a cold room of 2-4°

85-90 % R.H. Before storage, some were hydrocooled in a cold water or a chilled
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water ( about 2°C ) and packed in a lug box with or without ice on it. Putting a sheet'
of wet sponge in the bottom of the lug box, detards the stalks somewhat to get
tougher during storage, but no advantage in‘ keeping freshness had been shown in PE
pack within 10 hours from harvest. The quality of the stalks can be kept good as long
as 36 hours from harvest if the harvested stalks are hydrocooled and stored. at a
lower temperature (2-4°C). Shear-press values were taken as the maximum lb-force/g-
of 5”1long asparagus stalks of nearly equal size cut at 4 ”and 3” points far from tips
with an asparagus shear cell (blade thickness: (.345 mm ), and they were found satisf-
actory. for comparison of toughness qf asparagus stalks. Generally, .asparagus stalks‘
with shear-press value of less than 1,5 lb/g gave good texture in their products. Chl-
orophyll content was higher in the stalks harvested in the afternoon, but it is not
necessary to do so, because the stélks harvested in the morning contained as much
Chlorophyll as those grown in the U.S.A. The AIS content of the stalks decreased
during storage as hydrolysis of polysaccharides proceeded at the test temperature rangé
(2-27°C). More -nitrate-N was found in the stalks harvested in the afternoon -than
those harvested in the morning, and rapid increase of free amino-N content was not-
iced during the early stage of the storage while little change could be seen in rutin
content between those harvested at different times in the same day and held at room
temperature for less than 16 hours.
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