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EERBNERY  JEBESFEARBRELEINHEENBERESE  EERBRREN ST EY,
SETRIABNBRUANERRRBEEHHTREREZFEENHES | HHREBRER
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EEAUBESRNNE  YHEHF AL , MEYRKREERE , RUEBMBENET B Z2E,
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HERMELNRE , #HEEEREONFE , AEHBEEZEANEES AL AN RANERER
EAFE, ZRAEZRIARAEFREIEES M BRERHZRERAELRRAEFERDERE ,
WHEEHRER,

BERE - TAMEFYLL Digital refracto meter PR-101 5BI%E , LA°Brix &R ; ##E M E LL Penetro
meter Fruit pressure tester SBIE , LA kg/em® &R ; #Efthan C B Merck RQflex , BAERIE , A mg/l &R ;
BYOHESSUSENAE L ERRRE , +aRRIBE , - aRREEE , +b RREBE ,
-bRRECE, BAERT , BRMTEERRE 0 2E  YREDL1cmE , YR 1cm®, RE , 7
W, AaDRTFE B, BMEER, BRIK; 3ORTHE. BN, SRR, BEK; 29KRTE
Wiz, T, MHERHE. BRI ; 19X TTEE,. T, #fE , FEK,
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AR LET , BRMTENUKKAASRERBEFAHBE TRETENRR , KKELERRERRE
B, E305ER, B LBREH 24.8°CHE 9.68°C, 90 7 &M E 6.95°C , Rk KBETE 5:1°C , A
REEREHFERE  SRBEFLHEBEREE  FRE 40 2ESFF 9.35°C, 90 2 ##RFF) 3.63°C ,
EAZERIE 2£1°C , UEEBBRRHTEREERE. RTPET , AARBERETREZENNE K FEhs
EHEFBSCEHBEETREHENIBNE, AKEAREARX , TAMERY THRES , RENE
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Tablel. Effect of precooling method and time on quality of bamboo shoot.

mHE iS5 B AAMERY #fhwmC MHEBE EEmiTER
Precooling Time  Temperature  Solyblesolid  Ascorbic  Firmness — Panel test score
method acid
(min) °C) (°Brix) (mg/L) (kg/em?)
Hydrocooling 0 24.80 6.30 52.00 6.30 4
10 12.93 5.85 41.75 6.55 4

20 11.23 6.10 38.50 6.25 4
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30 9.68 5.75 40.25 6.50 4
40 8.63 5.58 38.25 6.78 4
50 8.18 5.85 37.75 6.48 4
60 7.70 6.00 42.25 6.63 4
70 7.45 5.90 45.25 6.73 4
80 8.23 6.03 41.00 6.55 4
90 6.95 5.90 43.75 6.88 4

Forced air 0 21.50 6.30 52.00 6.20 4

cooling 10 17.63 6.35 38.50 5.98 4
20 14.65 6.15 38.25 6.13 4
30 11.93 6.43 38.00 6.10 4
40 9.35 5.90 37.25 6.55 4
50 7.65 6.38 42.25 5.90 4
60 6.40 6.33 41.50 6.30 4
70 5.43 6.45 41.00 5.98 4
80 450 6.23 37.25 6.35 4
90 3.63 6.18 38.50 6.75 4

Precooling (P) NS 0.118*** NS 0.252**

Time (T) 2.696* ** 0.293** NS NS

PxT *x NS NS NS

NS* ** ***: Non-significant or significant at pS 0.05, 0.01 or 0.001, respectively.
BECAUAMEFEY TRERESNEE, EREMEGCEE , AIMERSFEZBILZERETESE,

FHERRE22 BRASFEIHEER  BERARERERANEEERE  FoRERE
HEMMREcXETEE  IEAAHE  #EEEREREY , TeEEEREELHENEL,
METN T EERMBRT , REERT , BNENREHUHEE 49, Fe , BEEEERR,

HLAER K MEBAFZUBEEHRMTBEREEE  HREARDENEEERIFAKRE , HK
KEABEERE , A2 ETREERYRKL , B KMERBYE , FRPBMENBREE  BEER
E5E | R EFEIELUKKTER 20-30 78 |, REASBERZE 10CUT , BEZRBEBEESD ,
RERR | STDRDEKER |, RO TRMEERYRARKS , BB NEERERE % , YJH%
B ,OROKNMERMEYNEESRTE  ETHSRERENEE,

EALA AR EST S ITEIRERE R E
FEQHBYBREEHBRTEREZWEC) BREE 006 M EER 0.02mm¥E | HARR
EXRAEE06MMPEREIH HER2ERRIBER, EFE=-KE SERENREEZETEE &
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BEFELHE , REESE 70%R L, afER b EEMNEN , HBLEEERY ; TALERYEE &R
PREMEZEETHEE  BESRIBLIFER  GRSXEMERIKSIESES , KKkEMK
KKBREREBEFAESERLTRAASES Mt CEERERMTERARERARBEXEE
HERTEE  BTRE O-ICHEBFB=RKRERRY , BRAEB(LRMEL , Ko B8ERD
REMEISFERE, XK, BERmibE 42, RECHER ; BB THXE , SEEENmEZHER
BEZEM  REEAEESE  aERbEAEAS58K 1603, ANYEHNZRHEBE , MERLHES
REE , aEk b ENRENGKERL , SANTENERRAARE ; ®8ESH , SHEREFHER
THE  EMBEOREENRERE  EUANERYSERKUED CSE , AIBKIBEZEREE
RBEHEAELEAERDSERE BRXELVRSXESER , WEBHRTR  BERER
SXELBER SXEHEZ , AREBKKEAEKEZRBERAE  ARMEBEFAECZNORDRY ,
E4n , BROREHEMBERRK. MAKBASEREER , REAAEREBTHERKEE ;
RARERLNE  BNMEBETRERE , PREREBRBERSBOERE , @RS ERERS  £5H
ERBEREKY, AOKEANBBERSNR , RAKEZRSGER , BN, AARERCY | &
mERLE/N , ERFR =R, BRTRASSNIMEME , EEE+HX , WEAKOHEEEY
H, BEMEMRE MELRERK, ERKKESEZEBEFALNER , BRI AKKRESSRER
RN RERREBAH  HEFERBERS , TUBEMROARER | AENBFEDHIKERK
B, RO HEXKEEMEER.

BE XA SINRERE  BEEHR, UEE 006 M PE £3E , RANERZERKE ,
“EHBRBEAS , AREEREMNME ; & Isenberg (1979 ) WL/ HCOO | YW BREERBER
FRUELEEEF R (anaerobic respiration ) i , EEGHRMREZRBEL RS, PER-S(LH,
BUBE X , IAMEYSEREREK , REX SXERANERERERR , £EER , RZE
CEBRRENBNIEE , FAARTBIHERBEE(CREILCEERE , #RIFED , LAEEE
L&, afERk b EELENHZEHR,
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®2 FAARERESEXEHETErRABRECHE
Table2. Effect of precooling method and packing quantity on quality of bamboo shoot.

magE Sf R B = b7 3 AR mudc EBREmET
Treatment  X® X# Color mEE By - ER
of  Ppackage Storage Firmness Soluble ASCODIC  pang test
precooling quantity L a b solid acid score
(pS  (day) (kglom?)  (°Brix)  (Mg/L)

HC? 7485 455  1530°  7.08%° 7.552 78° 4.0
HC + FC . 3 7598 373  1540°  7.33%® 7.45° 73 4.0
FC 76.20° 3.98%  1490°  7.95° 7.15® 79° 4.0
CK 7208 453 1555% 563 7.25% 68% 4.0
HC 7448 460° 1713  6.65™ 7.15% 74 4.0
HC + FC 8 3 7033 338 1573  6.68° 7.00 71® 4.0
FC 73.08° 3.80° 1555  7.03%° 6.90 71% 4.0
CK 7273 455 1593 757 6.60° 63° 40
HC 77.93° 320 13.00° 6.65° 7.10°? 83? 36
HC + FC . 14 75.43° 318°  12.83° 6.43° 7.05° 75° 4.0
FC 82.65° 3.90° 12.08°  6.60°7 7.10°? 69° 4.0
CK 76.85° 558 1473 7507 6.60° 69° 3.0
HC 77.93® 383 11.90° 6.43° 6.60° 55° 36
HC + FC 8 1 78.38% 3.05°  13.33*° 6.53° 6.40™ 54° 36
FC 76.25° 493 1393 7.05° 6.70% 74%® 4.0
CK 78.75% 3.75° 16.03*  7.03° 6.15° 74 35
Initial 0 80.00 3.43 14.00 8.07 7.65 45 4.0

2 Hydrocooling (HC) ~ Forecd Air cooling (FC)
Mean values within column followed the same | etter are not significant by DMRT at 5% probability level.

R AR EREEXBEHENBrAPEREZEA o
Table 3. Significance determined by ANOVA of precooling method and packing quantity on quality of stored

bamboo shoot.
3days 14 days
Treatment Color Firmness Soluble Ascorbic Color Firmness Soluble Ascorbic
reatmen a b olid  add L a b solid  acid
(k) (°Brix)  (mg/L) (kg) (°Brix) (mg/L)

Maineffects NS NS NS NS NS NS NS NS NS NS NS NS
Precooling (P)
Packing NS NS NS NS > NS NS NS NS NS o NS
Quantity (Q)
Interactions NS * NS NS NS NS NS NS NS NS NS NS
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PxQ

NS, *, **: Non-significant or significant at pS 0.05, 0.01, respectively.



(26) MEERENRISHRERSE 53 &

= BRE{AMCERNESRZENETEREZTE

MRARKSER , EFR 3 XN, BEEHRENTERK  AXXEFREEHEZREE
EmcHEREEEEBIEZEETEE , £ 25°CRrRE KKRE 1.26-1.57% , i 5°CK O°CHTiEiE AlE
0.07-0.34% , HEBFEFH , 25°CHH , RERZEBREREHEMN 5°CR 0°CE , aEXk b EFERS , A48
LRERS ; IAtERYR#LS CEEENRAEHNEEREE K TAMERYIU CCEZER
, E5°CERZ , 25°CEEERBIR , BRBER , MZARKBIRERZETEE ; MEtH C 2
, R 5°CEHRERSRN 5°CKk 0°CE , EEFAETREAER  MZERKBERERZETE
E, BREMITAILL OCR 5°CEER 25°CE , R ERFR 3 Rz mE , BEFHERENMEEY , &
BEEATESNEE,
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Table 4. Effect of packing with ethylene scrubber on quality of bamboo shoot.

B OBE  skx & F TREERY S g SeRT

BERE :
. Tem  Water Color Soluble slid c ERE = @
Treatment of packing perature  |oss L a b Ascorbic
Storege ™ | o o (Brix) aid  Firmness Pand test
day) (O () (mglL) (kgjo?)  score
PE &% + Z TR Uk E 5 5 157 4920° 715 2205 5.20° 60.00°  7.25° 30
PE 4% 126 3935 7450 1930  6.00* 41.00° 7707 30
PE £% + Z /& TR B 5 : 009 72107 335° 16.7%° 6.40° 36500  6.45° 35
PE& 012° 6640° 325° 17.15° 5.70% 2750° 7507 35
PE &% + Z TR Uk E 007" 6745 385° 1850  6.30° 2800° 6.15° 35
3 0
PE £ 034" 65007 255° 20550  640° 3050° 8607 40
PE £% + Z /& TR U B 6 : 0122 5990 6.75° 16.30° 6.40° 200 9007 40
PE& 016 74107 395 17.60° 7.10° 48507  6.30° 40
PE &% + Z TR Uk E ] . 019" 6825 470° 16.15° 6.30° 2000° 945° 40
PE £ 025 69.30° 420° 1645 6.80% 1650°  650° 40
PE £% + Z /& TR U B " : 026° 5610 540° 14.25% 6.60° 4000 6707 35
PE& 042° 48007 810° 17.60° 6.407 56.50°  7.50° 30
PE &% + Z TR Uk E 022° 5855% 500° 12.00° 6.20° 16500  550° 25
14 0

PE £ 052 6575 4.05° 1533 6.10% 18000  6.907 25

PER+ ZHWUE 21 5 079 5245° 645 16.00° 4.90° 46000 4507 15



PE £
PE £% + Z 16 TR U B
PE &%
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1122 4485 8407 12.05° 540° 46507 8257
002 58107 450° 1625 6.00% 1400°  6.60°
095 7185 6307 1915 6.00% 1050°  6.80%

(27)

15
15
15

Mean values within column followed the same | etter are not significant by DMRT at 5% probability level.
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x5 BER{|AMZHERBBE T BBYEBREZ2E 2
Table 5. Significance determined by ANOV A of packing with ethylene scrubber on quality of stored

bamboo shoot.
Water loss Color Soluble solid  Ascorbicacid  Firmness
Treatmant . )
(%) L a b (°Brix) (mg/L) (kg/em®)

Effects of 3 days

Temperature (T) *x ** * NS NS * NS

Packing (PK) NS NS NS NS NS NS NS

TxPK NS NS NS NS NS NS NS
Effects of 6 days

Temperature (T) NS NS NS NS NS * NS

Packing (PK) NS NS NS NS * NS *

TxPK NS NS NS NS NS NS NS
Effects of 14 days

Temperature (T) NS NS * NS NS NS *

Packing (PK) * NS NS NS NS NS *

TxPK NS NS NS NS NS NS NS
Effects of 21 days

Temperature (T) NS NS NS NS * *x NS

Packing (PK) NS NS NS NS NS NS NS

TxPK NS NS NS NS NS NS NS

NS, *, **: Non-significant or significant at p= 0.05, 0.01, respectively.

TERTH 6 KB, 25°CEECREEMEE , MESCR 0°CE , mEARNERY , HRKE L E.
affk b HEZETEE  TAKERYAE  BRIMZHERKEERSRINZHREEE ; i
W CERAREEMEZRETEE  BENE , MZARKBEBRESARMZCHERKEIE  BEER
L OEBRHFEHNEE , RFESCROCHE 6 RemE , INERR, EifH 14 XK | FrEE
BEkmMZERBREEEREERTEE  BEMTUBRTNRTR 6 REFZEK, iR 21 XE, 5
CE OCHEEHASTERECACELRZETEE BRI CERBTH , MEHE 8T
FIZWEK , RIERBNIRMRN 21X, BHEREEL  HEERTNIBERE , AU HMS
mEETRE,

TiRpRER  BEHERNERELERA  SRREMEREER  mETHER , £EHEE
FRERSKANN , BEEERB 21 X, IEFRERLE  FEREREK. ERMZHREE , £8
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S, BRBEMAKEC) KRR SCHER , BEAKENRAR  MERBNZRTEE  BF
HREZFENTEE  BEEENZREY  BMBRBREE 2030CH , ZRELES 27-30
HL/kg/hr , T7E 5°CK O°CH , RIER 05 pL/kglhre R BREE K FREBRAET ZHELEERD
AIUARFNZ ml B EE,
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iR ELUBEBER B A E R

2002 6 A 12 AKIBREENTESHERTEYE  BENEAEE 006 mPER3E | 5
R 6x  BREMEER , BF 20kg, B B3R, HE24 5, FAKBEADBERES , BE%
EREURSABERE, £6 A 13AKHREREARREEE EREEEEE EEO0FE=X,
6 A 16 Bigfi ,6 A 20 HEEZERAAEER K EEOFE=X , UKBEHAFE 6 A 24 HEWEHN
B, HEZNAMATUSHEE, BF 6 A 27 BRERLNT, MEBERCHESE Bt B RERHER
WE 1LER, HESBEEBZERELE 47°C, NEAREESERERE  SBELA , TRES
OREGHBREHER , BRRE , YERE I°CLh , IEMER , HEREAREREREEL
B{H7E 1-4°CEE , £ 6 A 27 BITHAF , REBAIRE BB 0CENRARE ik
ERYWERSR 6.6-7.2°Brix , BET 6.2-82kg , HHEMML , MEARERHBRTSRER , RER
¥ BRGMEREMBUBENBEAANER  SFEE, BWRBSETH 122276 T, th20R
EMEAIERE 5500kg, MBLATEEN 2223 ; ERATE , 8AFTEALN 200 7t , BNLUBE L ZE R
W 88%HIE A

RETIORUEENEHZME , ERERM EERERHEEN , BHEHRL , ASERERENS
WIE, IREMIBOCSEERE  RERE, 2HEEA0FENERD , WAEAERAARES
0, &E8E=0, #5708 , MLFEARETSNEED  SEEMUKE |, BRUEBENBRNE
B, EE RSN,
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Fig 1. Changes in temperature during sea transportation period of bamboo shoot.
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®6 HEMBLUBEGENERAEHRER
Table 6. The expense of exporting bamboo shoot with 20 feet steel dry cargo container by sea.

H H ® B
Item Expense (NT$)
HiEE s 43,685
Freight charge '
Service charge in Taiwan '
AREDFEE 50 623
Service charge in Japan '
g , 9,288
Quarantine charge
A
=H 122,276
Total
FEIRA 2223 NT$/kg
Average
® W

AMRATHREXZEES 00 2R-1.1.1-88-Yy8 & 91 ER-1.1.1-8k-Y4(11)FT E#Bh , £ 21/
HENER , EXBH L THEESEE |, Fikt— OB,
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Studies on the Postharvest Technology of Bamboo Shoot
for Export Marketing

Tsan-Ru Chang

Summary

In order to study the optimum conditions of precooling, package and storage for exporting
bamboo shoot by sea, a series of experiments, including hydrocooling, forced-air cooling, packing
amount and ethylene scrubber in PE bag, as well as the storage condition were conducted. To
evaluate water loss, total soluble solid content, ascorbic acid content, firmness and color change of
cut surface, as well as test quality of bamboo shoot produced in Wu-Ku county of Taipei prefecture
were investigated. The results showed the rate of cooling was higher with hydrocooling than with
forced-air cooling, however, losses in total soluble solid and ascorbic acid were greater in
hydrocooling than in forced-air cooling. The most efficient method of precooling is to cool by
hydocooling and forced-air cooling for 20 minutes, respectively. Bamboo shoots packed with
0.06mm PE bag had the effect of modified atmosphere storage, maintaining the soluble solid
content and ascorbic acid, as well as reducing changes in color of cut surface. The packing
amount of eight pieces of bamboo shoot was worse than that of five pieces due to anaerobic
respiration and off-odor. The addition of ethylene scrubber in PE bag increased water |oss,

decreased browning and toughness at 25°Cwhich accounted for three days storage. No significant

difference in quality was noted both 0°C and 5°C. Bamboo shoots can be held fresh for 21days

even without use of ethylene scrubber.
The above methods were applied to export bamboo shoot to Japan by sea.  After inspecting by
the Bureau of animal and plant health inspection and quarantine, COA., precooled bamboo shoot

were shipped in a 20" steel dry cargo container by sea under the condition of 1°C to Japan. The

commodities were maintained in good quality for 16 days, the total soluble solid contents was 7
°Brix, without browning, and just alittle bit toughening. It was estimated that the expense of sea
transportation was 88.8% lower than that of air transportation.

Key words. Bamboo shoot, precooling, package, storage, export by sea.



