SR @ #T] 29-50, 1999
FEX B REFHEFT IR
MFEE D b 2

] =

AR EBEENRG A} ATEAERRZME X HEME  BERER
BN E  E KO8R - fHER - MAEEEYRAIEERS EZ#L
W LA RREE AT AT AT T R A R R B R L, - REARS
BHENE « #0H - HECHEESREE  REERMRTTESESHHR > R
BEVHSBEUREST  ZHERFERE - AEERRIER 12ERAE
B TNTEE%R24EER SR HHE2GEBAE TR  BEERERER
TR - REBEONREEERYHBCAR  NIER28ENEEE - RAZIE
ATER14EHIR -

RS - ME B RERT

Key words * "Ma - tou” Wentan, fruit development

il

Hil

HRBAEEAFCEEFY  BEEEAEER  EESEREEZE » InLHhhE
S - ITRETIACS - AT 2 EREMRMETS - TFR > AEMHREaRRE
SRR - K FERMS - DR ETERER - M EARMEBEONBAOT  BARNRGLE
RERHIEE - (EAESE  REBERREER - Hit > AfTREHERELE - 7yRE
BREERRE L — - 2B (Citrus grandis Osbeck) B ETH—(E5E - FENT B AREER
- ABERATZIE 53 4 (1788 ) - BIFBRHEERS IAGHE  BHENGRMIELH > 1850 F£H
FEXHT ERECERMEE > MEREREENZTERFMERE  CRILRBLMBEZR
MEXHE? REESCH_EBSFNESY  REEEFRRELZ —  RKPWXIGEDK
B BRBALREEIRG  DFERBEEEAZEEMES > £ 31 FEEREEECEE
5,207 /N - {ERFOHME « R « R A REERES IR A - BASEERERE
Z—
LB EHESRRE BER BIER
2 RIEEAE EER H

29



XEESREANE

RETHEMESENSENLE  SRAEREREEREREENHET - rXEHMEKRE
o ELER S B S EREER - AR EZRE - IR - BRERITRRIEGERE
LB - BEELIRNE - ERBIERESES S > ERREEREE T LREEREYLN=
BZILBIHEBBARRE - Mg - B - FESASEEIRT LIRS E - HIE
REREVH—EEES BT - (EE RS S BRERESE - GRS -
EEE S %% » aIMBEE(Citric acid) + ZH5EE(malic acid) - ¥4 EE(tartaric acid)FIEL g (oxalic
acidFELME - R - AFERHATLUEERS T §ELEEHEY  ARNEEREY
FBLAR » HEES DR RS 00 -

ME X BAEAEREMEWE LEWRE - (EEMRSEE R R H 4 IS gl
ELHBERTEERER GBS SERMWREREGEEEZREA Ml  RE4ESD
BRREGAREERY  SRRESE2ETE - Rk THREERE £ ENSIER a1
o MUHAREA RS EAR - £ URE  DBEIREEERENELRGR  BEKE
L MAMREEERN MO R E4 ER TR ERER S ML » LUK 4L EE:
HIRRPREARYE -

MOk BT

LAPEL
AHEESEIH LAEI0R LANEM L AT HEREREET BELRITE
(Citrus grandis Osbeck cv. Ma-Tou Wentan) 5B 1T -
2EE
(VERFRCHAE
a fERTIEE
B RTC R BT — K » 1 5535 B A A% B K 42 B BV 69 15 i (Clitrus - grandis
Osbeck cv. Pei-YWFIME X B ZTEE @ S BIRETCMEINEEE » BATEKERR
F MAB R BRBHGET  (RETEE RIS -
b N85
EEFEEELFFi(leafy inflorescence) » BRERRIEMNGATIR— 44} » HEs RN TBITEL S
HRTRERR - SOORFRIBETEIE - ERRTEARAFTETEE » BRI LA ERNTEn D%
ISTERIIAA TR » BELIE GRS » WABEE - K1) 60 449¢ - R —@%
TRERARSS - IR — I EE S EE - SR —ELER 8 E R R(EERE - R
) WHRRE LR - BRUERHIER—HA - NEHUEE - &9 15 SHESHE
IR -
QREZH M ER L2 T

30



MEXEHMRERE AR

et ER R E T EEE R EERFRIE R TAE RS - NIEH®RER_E
P ERIUR R BRI 20KRE  REEREET THISELERE R - B
SHTLMERS SRR SMFEBNT ¢

alRE  WIERIEZATH -

b RERME  WERHRIF LE—BKC AR KERERERERA  FIA—ETH
HRERBAGEEKMT » IREESEEER  FIEEESREEE - REBAK
H N FETEMEI AR DR RE -

cRELLE : HE "IEHEIME @ thE=FE/AEE -

dREREE  REHEY) "4 RAERIFERIERLEE -

e RIREK : IRERERRKILFIRIZ RIRE » Fr{EREMLLER 182 RERE (Percentage
of pulp ball) -

LR RIRKIGER BRSBTS RS  BERHE  RHEGREEE
BENESERERITE -

g REERE  FREREF=2 ' LNipponl005DPEVAIZEEHAIEL « a ~ bl » HREF
HE - LIERFREERE  HENN0~10081ZE[MEE © o BRRAKEHEE B
TEAFR-50~+50 » BN#kEALAVEME @ bERKREE MO » HEN-50~+50 - FIEE
EHEME -

hEKERE - BRECRRAMRARSFIRE  SHEE © BB ARE XA (Oven)
o DeSCHEEER L  BEMFCEERSHYE  BUTAFESKE

fE-YE
BIKEWY% )=——— X 100 %

i MEANEIEEY) © IR DAFRAITEER AT - LU Brix®ow -

J FITEERR © BlSce. RHHIZKZESOcC. LLO.IN NaOHAZ#E W EpHS. | M1 B R MRS &
BErUHE -

kBEROMT  REMTER > RS » SELAEAKENE - FLL12,000rpm - B354 48
& BB HIR A8 Sep-packifi® % - FLLO4umMHELETE - BHY-20°C THaBMEH - o
AT IRF BN EH AR BR 1% » B 10u1iE A 15 30 BE W AH S8 AT 8 (HPLC) th 2247 » HPLCIR 40 T
(19,20,21) :
T HEEAE © Waters Carbohydrate Analysis Column (3£ #) 5 aminopropylmethylisilyl

bond amorphous silica amorphous silica 7 FEX Sum) -
LESE)HH © (Mobile phase) : . FJ5E(Acetonitrile)/ZBE T 7Kk=80/20(V/V)

31



X EERRERNE

2 FBEIFEFE ¢ 1.0mYmin °

3.4 HI2% © Waters 410 Differential Refractometer °

4 30$%28 © Shimadzu C-R6A ° BV EUSIEE

5 EEEOT ¢ RIRREEEIEEREST - HHPLCIRMEAIT ¢

6.7 BEEFE © Waters U-Bondapak C-18 column(30cm X 3.9mm * $7FA/N5um)

7. %28 fH(Mobile phase) : 2% KH,P0,&¥#E * LL H,P0, F pH E 2.0 °

8 BENRYTE * 0.8ml/min °

9. Afllgs  ZnkE 0 214 nmPEOEH B BOLES o HEAU S Waters 441 Absorbance Detector ©
10.5C85%25 © Shimadzu C-R6A - BV GLERIE 5 -

A *

ME S EREE - SRR E R BRSO E RSB AR S AUEAR(E 1 -
2-3~4-5) RENIEHR 8 BN HEANGIMT2REREEERIAN - 168 8 BERERN
MELEAEM - BTeH 16 ERELIIRASGREMERN S0% - 2k REREEEZR
HEORSRUEN - RESEGESRESRAEE TE(E 6) - REREEENIEH 8 BHE 30
BRI > SZENTERH 8 EE 22 FEEN - CRERTB@E2-7-8-9-10) - RF
MENRESBHMAGEEM - LIER 8 Hangingit - HbNEEDERE4EFHNIREE
WEEERY 60% Ao @ RZEMTER 12:BRNEINERIR - ZBIGMENFR@E3-7-8-910) ¢

ERBEERFAED  DIANERER (relative growth rate) 638 - FHBRERRLRE
RRREERFEHN  HELEMEINYIS TR - RENER 8 BRTRETR £
BREIFTETR 16 ERTIE TRE(E 9 ~ 10) - HEH 4 Ri#=K(absolute growth rate)2RE » HIHM
fEBitR 4-12 BRRLPCEREY  CRERBUR  RIRNTER 9-23 BIVEER » 2ER 23
BRAETRGE 7 8)  IRMEXERBERYE  URERESY  ZBREREIEE
& o WNTEtR 14 BRI EE MRS -

R RAINTES 10 BRY ZHRAME > 2R 4 BERSE - ARREERRIPEHEH
TRESE o) - RERBERTERIMSRELS > L8P EER LA

ABSEIEE RS EA(E 4) - LEEAEIER 2-4 BIGE TR - 6% 10 BiRI8EF - Btk 28
BEERRFZEEETRGE 11) > ERREAREHR - RESKETREREEREM
YRR EF  REORS S BN 6 BRIBLED AL BERES  REKEE
» etk 2-6 ERGREEIN - RFER B ARMEHE TREE 11) - REZBEEMNTEH 20 ErTE

AR 20 BBRREZFERFOERSRGOTESERE - TS 28 BRBREARESS
EHEO(E 13) -

WS B RE R R ANE MR RA - P 12 B R PUREME - TEME1% 20-26 EEE

32



RN BMR T HE R

RIETRERRE - HARFE T - T EMNAB I E LS E TRE 14) - RETHE
MAETEERYE  THEREERABAERME - NEHE 24 BERESE  ZBRAETE
B TESERRRESEE 15) - RihEEANESEE SR - REREE - KLU
PES ERE LB - ITEH 14 BRBIARICEN RN - MINEH 22 BRERSE 2%
PRE TR - REEFIRREES & L8R/ - EEREREERR  ZENESTHER
ERRBEERTHUBRER LA RS EEEME X ERTATERE TR EREE
RIGFME RS GRIET] - A THEESEBUAAN - ERSRRSTEEEREN 0% £
A 16) - EREERPIMUFFihiT s il iA RS &198 HPLC HIERIMERER
=(E 14~ 16) - FEEREER S AEELL HPLC SATHE RERAIBEL (citric acid) - 3ERE
(malic acid) “TESEES - HBUBIRS - HERRTAMER S BI9RE - IBRBIERMSE
FEREASAR - R RE AR (E 17) -

DAE MR E 3 B R B8 B LR IR E B AR (' 5) - REHERIL(E
18) » HATHAR 4 R (R (] 19 ~ 20) -

@ 5

a;&

ME X ERENERMRG  EREURENE  F - BEEOMECHERERTFHRZ
B EREER - RO RO O RSO SHELIZ B S BIFAI(Single sigmoid)BHAR(
1+23~4"5) - FEENERBRWED  ERARIRENREERFEHR > 92T
VIS, - MERHERERWE S - MAEEREL  EMTHEEL  RERRRNRE
ERFEEVH > HE CHIESS > RTEH 8 BRRKMIERERAAE TR - (HRH(IEHE
ARMMERF—ERIFRERTIRIE TR - ERMBBFAETEENEEET  SZRERTFHE
F - AFBRBNHEE TERNEMET MR RN EERIRS - EINZAMYE S 71
HIfR—RRERE > MMEX ERENVEREEARBFIMEREFEL  RtME ERE
A R AR ERE S ZURHhAR -

RE B RBRAEHE ERESRIRE - PRENARKEE=E - HIERIHRR K
MRS TR - ARBEVARER  RREHRK S- B3 ERRKNSBERY - 16
® 9-23 ERRMSBIAERE  TRMENEREARYIY  LREBERE » 2% 0 1T
R H FRFTEREIRER (Pulp ball) » HE(SREME T RGN BIRMERFE 60%
Ef o WRHREEEGRENET RZW T BEH RS ERIRERER & BI5 8 RHE(
6) - HNHIRIRERE - B —IHIEmAA R R O MrIER - KIRE#HK 14
ENZEERER RS - —RICHBEEROREREROMEXERE - R EREE
T EEEOMRERE ERBUSERENET - B HZREEERED - #All—#
WARUFREEAE TR EEP OEERSCRBEETREERSETH - —RERIRE

33



XEEBRENE

P HERE IR E ORI - RIREFSEAR RS RESE AT SEEEER

BB M AR EIRN R E - KRB RERALE  XaABET &
AR aafE | RIS ERS - WERTR RS RaSEWEET » SRSt
—REFBFVHFESNRIMRS » BT B CHSEEN—8 - 25 S0
HIET B TRETERS - XAV 2GRS E - EEEEE S8 -

HREREEEYEE - EREAM R EM SRS - XERT > Fg BEH+
SERES RLUEBERLE  RELHE  RESEVN  FTENELRELSRIEHELS
VIRE AR - MR - BOES  EXAEVEENEERERN  ARARERRSHE
B EYERINRIE - EREYVHIE RERY  EEERHIRERFRE - RENS
BHEIE S M ARE L RETHRSIESBKLEY  REVEREEEE

» BILRTER# R 14 SEBSEA R - WHINES 26 SBRXREN TH  AETEEERY SR
KRBAEYRERITTRE(E 15 - 16) - MERREYEIBE 4 EHE - RIEH 23 Bk
RTORTRE(E 8) - 8Ur R TAEER YT B AR - RERYENEIEN S
REFHABEY) - #HE R TEEOFEMS T AR EEW » EEEALR - B1(# 16)
RE - RYE - WERECEENSECRERESRUNEETRE B ¥WBLAES 1
RETERE R AR b TR0 SR I 3 B R A AT E o # (L B 3% (Neutral invertase)7Kk
FRTIZR AR KARIRAIRNE - HESHAAHOEEMIRERR - & BN EREREL -

TR NERERRZRIR - —RRRE " | —BREAG I EE MRS » R
RIEENFEG : ZRREAS Z S REE T Z H R R SRR TCA 155 » &
TERREY R EY) - 40 BERER - 5L - RAERE - BT - o B - BERE T
EMETXERENRE | B - £ AHSER AT RIS 7\ KOLIR EHE
BRI BRER-HREMECRIT LIS T st IR0 47 5 IR3IRE © B (adipic
acid) ~ [R M (glutaric acid) + FIRRE(Pyruvic acid)% 8 + (HiE &G MMEARE R T R B
» Ot AREHAIEE L BRE O (tartaric acid) - AFERERERE LA 2EY 0 BEXO
EMERENREE D BEGR  BEHEHETIRIER - B L EEERNEE
FIRER N E AT 7 R R IR R R TS A -

R AR RRANER > RHhEYREES  EHNERAERERE - R
FHER - SEAHMEEY S MREFEER - REEARTEIEMEIHEER  m
P EBAHRE  —EAHERR SRR EERERES™ B EHSEIRETIE S R FE

 BIIEARES BAEE Wit ERERERET B ERRERATT T - #
WERIT P BBUMERET - RESHARE - €M T B RE KRR ER RIS —
AR HRERRRIE - ERE 2RSS TRES SEEHMSERENES  DES
T PR 5 P S A B R VS M R IR LD AT R A D -

34



MEN B MR ERE AR

FIF HPLC BLFRahITRERERT R pH EFTHIRIEE - B & BERTHEN - FiRhihE
R R R AR CAIITS - AT SERUB TSt E » &0 THEREE - BLIE#
BREEEAY  RESBRY  SEEBACREENLR CEUEEES  BEE(EL
ey BERBIIRERS KOS ERILRER > MOKEEN > BEWLLIEN - EH
HPLC FrflgyEE/ N FHR e HTHE R T FTIeuE - BOBF R IT B ATl @S Hans
MR EReBRH —EWER - FREEEN TR G IR s S8 A - Wk
HAEHIL MR - TR E T BB RS ERELREE 308 £6°7
REDHRY > BERWESEES®  HPLC EREHF T — BT EE KR EE
FITRIETRR{E - 5 DUMERR R A& A0 BRI E I 23 B R BRI ENVE - HEATIRISCE AR -
FREFTHEE - HHHESTHHESHSE  NEWERTEEER Y S B
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Fig. 1. Developmental changes in fresh and dry weight of whole "Ma-tou’ wentan fruits.
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Fig. 3. Developmental changes in fresh and dry weight of rind of "Ma-tou” wentan fruits.
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Fig. 5. Developmental changes in diameter of 'Ma-tou’ wentan fruits. (A) self pollinated (B)
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Fig. 6. Developmental changes in percentage of fresh weight of "Ma-tou’ wentan fruits.
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Fig. 7. Developmental changes in absolute growth rate of *Ma-tou’ wentan fruits. @ =fruit, ¥

=rind, V =pulp.
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Fig. 8. Developmental changes in relative growth rate of "Ma-tou’ wentan fruits. @ = fruit, V=

rind, W =pulp.
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Fig. 10. Developmental changes in relative growth rate of "Ma-tou’ wentan fruits. @ = fruit, \Y
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Fig. 11. Developmental changes in specific gravity of "Ma-tou’ wentan fruits.
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Fig. 12. Developmental changes in water content of 'Ma-tou’ wentan fruits.
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Fig. 13. Developmental changes in rind color of "Ma-tou’ wentan fruits.
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Fig. 14. Developmental changes in total soluble solids and titratable acidity of,’Ma-tou’ wentan
fruits.
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Fig. 19. Developmental changes in daily growth rates of "Ma-tou’ wentan fruits.
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Studies on Growth of “Ma — tou” Wentan
(Citrus grandis Osbeck cv. “Ma — tou”) Fruits

Fan-Tswen Linl Tzong-Shyan Lin2
Summary

This experiment was to investigate the fruit growth and development of “Ma — Tou” Wentan
(Citrus grandis cv. “Ma — tou” Wentan). The fruit growth pattern showed “single sigmoid” curve
based on fruit volum, fresh weight, dry weight and fruit diameter. The fruit peel grew fast than pulp
at the early stage of growth ;* However, at the later stage the pulp grew faster than the peel. The total
soluble (TSS) accumilated quickly after 12 weeks of anthesis and reach the maximal amout after 24
weeks of anthesis and then declined gradually. Titrable acidity decreased during the fruit
development. There was on change in rind color during the fruit growth, but rind turned light yellow

at the later development stage. The segment began to split after 14 weeks of anthesis.
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