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MEXEaE T

PR BB TR - LU AR SR TAERRE T - DA SR 2 B B T S A -
= A%
(—) Ve sk @9
LREES ' DIHBEFHEE -
2RKXEE - MEREENREEN REEE -
3RFBAG © DMAEET (X80 Color Measuring System, Nippon Denshoku Ind., Co., Ltd. )3
EXNHREEEREIAL -
4R DT BAETEET - R E/RANEX100 % -
SAKSTER HURA 10 30 BL 55 C BVEGZIERSEZRRIR - B 105 °C HUERER
EIHE -
6. RIB MBI - LAFERIETEE (Hand refractometer ) HIESRITAY °Brix & °
7R B 10 R A 30ml ZEK 0 Ll 01N SESMEHERETER pH =
8.1 BERIR -
8. BEMEIINT -
(1) ATEEE : BUORHABELE T » IIALBEF /K305 » FHRE4AEE » REREE L
B% ( Refigerated Centrifuger CR20B2, Hitachi Koki, Co, Ltd. ) 6000 X g Bf:(:20
min * EHEIRLL 0.45 ¢ m Millipore membrane & @ FIFEIRIE  BF-20TC
HEEHEA -
(2) ERCERBAHBHTEMPLCYAT © SMTRHR A » B0 1 IE AHPLC (Hitachi
L-6000 pump HfD-2000 Chromato-Integrator):.” NH, 250 X 4.6 mm column ( Merck
Co.)¥ » LA CH,CN : H,0 =83 : 175Mobile phase * JiHE 1.0 ml/min °
9. BMERSIT | LASBERAE @A EMHPLC) 537 -
BRRIR B FESEMT © M6 Mobile phase : 2% KH,PO Y% » LAH,PO,FipH =
2.4 » Hitachi L-6000 pump /i D-2000 Chromato-Integrator, % 5% £ 1.0ml/min :
Lichrospher RP C18 250X 4.6 mm column (Merck Co.)
(Z) BEBEELTHE®
FEHHEAERENEE O ESRARIRELTEA @ HRANEE - BAILBE
EITHERIRE - G4 160 (\AERE - HEHUWTHHE » 55 1124 7 826 fif -
RN BRIAAEELE  SIAERLEBEAERNEL  StHRENERRELE
RS FEURAGE - S EEHOR - BRUR - EUR - AUR - MR S H R EFREE S
B RRAEBREENEFES B - RALSREF %S (7-point hedonic scales ) » 1 =
FETEE 4 =FEEOAHR 7= -
(Z) METHE @
BERIHTZLA SAS (Statistic Analysis System )ZEHEBREEAET TR EB T (ANOVA) »
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Fig. 1. Flow chart of the experimental design for this study.
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AP {EE & BB KSRGS 7SR BB A - S e S e RS BT
REREIERY - IREREEE, P ESEFE  BEHAICAFEANESXENY
AEORYE - DURGBURE B 8% -

—  REEH EREEI R A H IR SR T
FHUEBRD R ARBERITRE 0~6 SHZ540 EX BV EREREER - XEHRK

Z Hunter L~ a~b {f - REEE - -EHERAY - FEBEE - FEEELL - IR - kOSE-

RYE - AUEIRE - TERE - FURMBL RS SN B B M EIT TR - SRR 15TR -

# 1. MEXERREIFE Y E 2 FERRE
Table 1. The correlation coefficients between consumer overall preference and physicochemical

properties of Ma-Tou Wentan.

Overall preference

Correlation coefficients Probability
Hunter L
Hunter a -- ---
Hunter b
Weight --- -
Peel thickness -0.34 0.0001
°Brix 0.42 0.0001
Acidity -0.28 0.0001
°Brix/Acidity 0.37 0.0001
Juice content 0.35 0.0001
Moisture --- -
Fructose 0.29 0.0001
Glucose 0.32 0.0001
Sucrose 0.47 0.0001
Ascorbic acid --- ---
Citric acid -0.35 0.0001

* no significant correlation (p>0.05)
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XEEHKEANEHT

FERATAR K ZHunter Lab fE - REER - AkHSERTENBEREREEREE
Gr MR SRR ARG (p>0.05) - FNVAEREIEY) - MEERLL - MEVTER - BUBE - ARG E
HRERREEIFH R EHER (p<0.001) MEEEE - BEHEMEEREEMNAERE
BRE A B A ER (p<0.001) - FTAIREZEE - vEEERY) - WEEEE - WEEELE -
PEITER - JRNE - WENE - RS S S HEERLE N BN EIr e g ER e -
= HEEN N BB E R EE R R E AR AERR AT

* 2 BEBEH BB SN R IE TR S ERER TSR - BRF
A EGTE B EEREIE - RAEE - B - B BRR - HBRR S RE R
FIRBEFEE - BRPHERAREA/ RS ELTEE R EER I B EE
R BRAFRIZCEERR (0.90) » EBE (0.81) » MBUR (0.79) » ZHRE (0.77) » BAER (0.75) K%
HR (0.57) TR EREEREENSRENIEEEE (0.27)  HILATEIR P9 EBR - FHik -
IR » 2T RREARE N EHEREFEATEEEEERTEEE - MABEEBEX
B RESNEBEES OOV EIEBEE NN EE RS EMPEIEEEEE
HIERE -

® 2. HBRANME X HREEF RN ERIHEENEE S E ERHERRE
Table 2. The correlation coefficients between preference scores of the overall and sensory

attributes of Ma-Tou Wentan.

Overall preference

Sensory attributes

Correlation coefficients Probability

Peel color 0.27 0.0001
Sweetness 0.81 0.0001
Sourness 0.75 0.0001
Bitterness 0.57 0.0001
Flavor 0.90 0.0001
Smoothness 0.79 0.0001
Juiciness 0.77 0.0001

= NEWEEEREY) © HERRE R FERR LB B E BIER B - BUR R SR EIFE
B2 AERRE MR
A SREG LTI EETY) - R R LSRR K R PSS © 1976 fEBisogni &
(T8 H 2 i SR TR R BR P AL R R RRR BARR M - T VAR ER Y RIRN SRR R ~
R BERGRAERN - 1986 4F Fellers F (SRS -RROBERELE » WIS H R EBREY
1EIR © 1993 8RB DA A HAEEER Y & & - HERERERELL - &
BIRBERARNEFEE -
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MEXEMECEE

AR AEEELY) - FERRE - R R ET R ERE R R RIERR - BRSR - Bk
RETREFREGETHR TR RAER 3F0r - SAETEER MR ErEETES
RYIEAERR - FERRREFS0.51 - E RS BiRRR B4R R R mR & ARRE - AHRR(RENSS-0.41 -
VERR LB MR E AT 12 RS =RV IEAERE - AHRRIREFR0.48 - M RE S REFREERAR
ERYIEAERR - AHRRRER0.49 -

# 3. HEEYHMIXE BRI SRR B Y02 14 E 2 AR R B
Table 3. The correlation coefficients between preference scores for sensory attributes and

physicochemical properties of Ma-Tou Wentan.

Sensory attrib.

P hvsicochermical b Sweetness Sourness Flavor Juiciness
nysicochemical rrop.
°Brix 0.51™ 0.24™ 0.29™ 0.24™
Acidity 0.16" 0417 021™
°Brix/Acidity 0.28™ 0.22"" 0.48™" 027"
Juice content 0.19" 017" 0.23™ 049"

- no significant correlation ( p>0.05)

e ok  significant at p<0.05, 0.01, 0.001, respectively
M XEREERHEMYAE R

X BRI B —RBURE AN ~ iR - S EREREB R EERAE - BEFES - &
RRFEEOREE PR EREREFE 45com DAL ZHEFLE 30 £ 45 om - R
HUFAESREREL " AKX E  RRSEREFTE - EEE - RERES - R/NE
B bk o 19884 Ketsa®$gH, Tangerine (Citrus reticulata) REERAK » TR EER
AR MERER AR S BERK - 3F 2 eiEthist > fRE Florida**950%&
California®#JFH1E - HRE A/ NEEHEERY MR E R R &R - 19565 Ericksonf
Hass"9f5H] Eureka HEEERE A/ NS EERY M FEEREMEA &HR -

FARGHEXERSHRT  BRERSHRFHIELRENEREREEEFHEMS
1 BEFEEEEREEEERAREGE 090 FTHRAERHEAAREERERNE ARE
BRAIESANGEARER AR EUREEEARREN RN HERLER « [E
TEERY) - FERE - FEERIC AT KRR - R ARXERBERBRLEE - 5%
B - TERRE - FERRLL RAET AR OATRER - RSP TAREEREREEEH
EHIEAERR - AHRRRES 047 HRRBEEREHRKERAE - REFERWUTIEEEEY
KRB HEE SHM RS 038K -034 RAREEERNERATIEEER
MR REERE S EREEMERRENS - LERRERCERS S BRSEZEFFEREN
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CIREEENE - Bl RERAE - E - RI2 - EEERNE - LEASRERES
WIRE - REERIERIL - MTRAEIEIEN (p>0.05) © 19704 Kefford}; Chandler™
fEHiNavel orangesfSflis fr - AERERU) » ANAMERYE BAS  Valencia orangesi %
TEE Y B E B R Skt 2 IEAER > HEEE SN At TasEG A/ N YREER - 1)
BRI RS ERRE S EBRA - Ft - AAFSRIEYGER B RER - 8 BB R 1046
EARIRE - DERSERE RER/ IR E - A BENERIINT 310~730g - F 1
TR EREERUEB TRV EREEAN  RAWRIAE 9~13 £ REEE 310
~730g X E » HREEEX/NIFRRERE S SE L BRI EETHEERE -

& 4 MEXBERBEEHEYE ST ARRFRSTE

Table 4. The correlation coefficients between the fruit weight and physicochemical properties of
Ma-Tou Wentan.

Fruit weight
Correlation coefficients Probability
Peel thickness 0.47 0.0015
°Brix -0.38 0.0245
Acidity -0.34 0.0173

°Brix/Acidity --- ---

Juice content

---- ! no significant correlation ( p>0.05 ) . n = 80 fruits.

I - XESEFEC T EE
MEL ERREN X B RE R E RS IR TR E IR R S B R AT
HEATAER - LIRS T X B BEBRETCE TR  EYOHEE LrEaRE
REER - REEE - MaEERY - MERE - BEBILREREE - RIREAENE
EAnETHI T IEH AR - BOR « BURR S HREE » W S EERESH ATWEE - £
RFERCZTFITHE » ATREAEARFRRERE  BHESESERYEEBHS  HEEEK
FEEES O FIR LM TR E EAE R B AR ARRR T TS A E R R ST -
FTRAZRREREFHS B 4 SUTH SHESHEETNEROTHR MEFES B8R 5
FULEE > AR RWEBRECEEREERZREEEE -
(REHRAN TR - EREAEER
BEAMER 1 TR EREEBERE 2R MEEE N - SRR
i 9~13 - REEE 310~730g MXE » AREEEA/ NI REEEE RIEER
REFCHRENERRR - (H— Bk RORFEGHRREEXNERIMUMR - LEER
FIERN—HERREE ERERRRNAEE - Bit - AWREBE ROFER > 2
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MEXERBEZEE

HEE IR 350~650 g [ FHRREX/NMR NS 350~450 g R 451
~550 g KRS 551~650 g » DAMERRE G—EU%E -

XEZRBAR RN BERMARGESLE) 1977 EEEOW X H BRI
RERPVERESEEGENT MERE  BREIFE - ERSEECHE > LEHEK
FEE MG BATE GBS EE  BRESIE - SRERERMEENS -

() FIEEER Y FF T

% 3 W4 HEEHNX ERAMEEFEE R AA M ER YA B EAHN - M8
RREUS 051 WHIFEFTAMER S ERS @ SRS EERS - AAEER 7 HEHE
EIFREERSMAERTINE 2 - SRERNTEAE > RILFERAETF T EMELLR - |
ForiEHed  FEETEE AR ES 11°Brix DI EREmS » RE 7 Brix EES > M™H
7°Brix ~11°Brix Z[H# & KIRLLBIAE 5T - HE 2 ATH]  ANRFE B Z WS EER Y
SREER 82°Brix Ky v SERFFIEINIHRETFSBLE 4 SUT @ EVBEHERYSES
72 11°Brix Bf - SEERFTSRIEHR B S BEIE 5 2L E - RtEARETEMERERTE - 7liE
EEEYARZE T°Brix BES » UPRKBEE - NFFEEHR  EEERYAE 82°Brix
E 0 5y - BAKEETTMEESE » 11°Brix DS @ BRI BASS -

EREEEY A 8.2 °Brix~ 11 °Brix Z & A LAFF 0.6 °Brix 3 —FHA AR
53R 8.2°Brix LTS » 8.2~8.8 °Brix ~ 8.9~9.5°Brix * 9.6~10.2°Brix * 10.3~10.9 °Brix
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Fig. 2. The distribution pattern of relationship between the total soluble solids and preference
scores in sweetness of Wentan pummrlo.
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(2) HEBRE IR

H3R 3 WA WEENNCE RN R TR EE S A - R
B - 041 WIHFERERERS  BOREIFRERE - 5HE B Rk B2 A A S
HFERFGE 3 - RN RETR - BRETEENTFORIHTE 05 % (BfF 0.5 % )L
gy EEE 0 5 - {HEHE 3 A4 WMERERN 0.70 % B EERFTSHERELTFS
BAE 4 2LIT > FERREEERY 040 % B - SEBRATSHBREIFSEBIE 5 SLULE - K%
X EBREEBAETE 0.40~0.70 % RS HEEIEA » I AL A LB R B ST IRBATE - 5P
HRBERSRH —BRRIER - EIF S BES TRIE - BRI REALMK - RAH

Sourness Scores

0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
Acidity (%)

3. IR A L Ak B AT R 2 AR S
Fig. 3. The distribution pattern of relationship between the titratable acidity and preference

scores in sourness of Ma-Tou Wentan.

K B ESR Y S EBRR - RIS LLEIFIS - BIF S BB - BT TR  HE
BRIEHY 0.55 % By EERFTISIUBER BT S 4.5 5 RILTTITEERE 0.55 % ER—
AFRIR o MHEREITMFES RIESR - WEBESNEIER 040 % FEiFs 4
0.401~0.475 % HE#G 4453 > 0476~0.55 % HF53 43> 0.551~0.625 % E#52 4 0.626
~070 % #Ehg 1 53> 070 % LI EEES - HEBRMBENECRE T RS -
FERA I -
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MEXBMEEE

(M) PERELLCFToriRuE

MR 2 AAIRATHERE BN RS I ERE T EATEEE - Wit U
REmANARARA P HBESIEE - 25 EXEZERERE - 5 IRk - %
R FEREIH—EREC—IE - BHE 3 W5 BEBREHNIE R R E T RS
SLHREE TEARRR - AERRERS 0.48 » AIAIREMEESLLANS - B EUREIFIRE AL - MERELL
BURIR AL AERR A SR USNE 4 - BAKIETEOMEYET  WERSLLIE A ERHIS 20
(2fE 20)DA &35 - 0% 1401 53 » K& 16 % 0 53 - (A 4 740 L ESERRELIRRY 14
Ry - SEBRATISHIEBREF UL 4 5 LUT - BERELLA R 24 B » SEERFTSA EE 2475 8

Flavor Scores

= Brix / Acidity

4. WRE3CE PR L B RR B TR R 2 AR O
Fig. 4. The distribution pattern of relationship between the sugar-acid ratio and flavor preference

in Ma-Tou Wentan.

£ 5 s3LLE - L FIRHERRLLAGE 14 TS 0 4 MW RIS SRR
5 24 DLE > EREREENTY 14~24 B 2.5 BT —S4R TSR 14~16.516.6~19.0 ~
19.1~21.5 J 21.6~24.0 FUUEFAR - S0 EXERREL 24 DL B 14 DUT » ATHHIERRELERAM
BB E R -
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(B) VBRI EHE

% 3 AAIHBEENNR ERALH BREIFEE SR REEZ TR - R
% 049 WIHIFEMETT AR @« SHBEFEERE - SR RESHH RETFER WS
HEAERIUGNE S - BB 5 %A1 ARFFE HMETRER 26 % B o SERFTEAIS T RE
IFBAE 4 LT - BETEREA 43 % B SERFTEN S RETFSHEE S UL -

RISt - ARFEE R RITERTFE MBS - TS AT R TR BT (E 4, -
HERFE 26 % FE05r > 26~31 % HEiE2.55>32~37 % E45 55> 38~43 % E#5 7.5
Rit® 43 % DA EERS - BEEFERTF LR G TFEH A ERSEMIEE - TEFRER
BHMET R ARERERRERK - MER 24 JRXEZ S H RIS SE
HEABEEFENWRTFC— - XEAEBMEST  wEET N9 EERE 1
REEREERIE S - RIL AR AT LURE Sy 5 2 T B3 B AR BRI S -

Juiciness Scores

1 T T T ¥
10 20 30 40 50 60

Juice Content (%)

5. WE 3L B RE L1 RE 12 B 2 AR il
Fig. 5. The distribution pattern of relationship between the juice content and preference scores in

Jjuiciness of Ma-Tou Wentan.
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MEXEREZEE

() REER TR
HE | TARKEEHARERETFENEEEAMAN R XERERE
BANNHBEREFMEE - REEEEEREIFEEANSMERIINE 6 - BT
DER PR T EREIR RV RPIRERS » 6 mm DUT#S 6 mm L EHEBEEHE
Bl FTERERLAEE -

7
° o o
6 o e o o ® .
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o 5 > oooo;oo
O
@ e 3 e 11!
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2 4
(@)
3
2 L} ¥
0 5 10 15 20

Peel Thickness (mm)

6. WS H IR R B R R B TR R 2 AR 4
Fig. 6.-The distribution pattern of relationship between the peel thickness and overall preference

scores in  Ma-Tou Wentan.

HHE 6740 » AR EREEERR 15 mm B SERFFTEASREBEIFOEES 50U
T REERER 6 mm k- ERAENEBEFESBE 5 SL L - KELAWSR®ES
REEEFMEERIRAER > REEE 15 mmPl E&04> » 6 mm (8356 mm) LU T &
7 REBENNRT~15mmE 8 2mm 5—FK  A[HH7~8 mm 9~10mm* 11~12 mm
F13~14 mmZFMUELR > L 6 mmPAT RIS mmPlE - SEAES  BRREERTSD &
E—FRI015 -
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X BERG BN EET

N~ EHERERERE T

AL L TEE SR > AR I X BB E EAEEIENE 5 W
EENHEHKLERTSAETEME- SR EERRBE A EEMELLE - BN EREMET
FRERAR - KGR ETRETFERMLGTE » FTLALRGEE EFEREIRES 1H8S
5y - BEXERNIE - BF  BHRERAEZUERSTIE - F - BIREHBRIKS B
FEpaE - BN EEAEEERY) - MERE © BRERIERMETEAE S8 HEEEEE
B BUUELLE - A RE 7 Fow -

FHE AT &0 ERVET RO BETRAEN L HF S &R R B2 ErIERRER0.77 (B
7-A) AT ERESTEERTIS0.72 (E 7-B) - &R 3FK{EEYMLSTEE RS
BEENRESHENERRERSTS  RAWERMRIL B E TIEE HHE BEY)
B -

% 5. T A RETSHEE -
Table 5. The quality standards of Ma-Tou Wentan.
BH [ p#] HeE & 5 ® W

1} AR 5 HREST |ERRMREIIEEEER)? - RESRBE R 2.
RN 5 RR TR BT
R | JBTIEAR ~ N EREREERA
2| 4N 5 BHiemmd [NLERSEHE  SRGE - BEEKERNS -
3| aE 5 Bhednt |ERREHECITGE NS  CENRERETD -
4| WE 10 | BRefET (M8 NB/WIGMEZF RS HEE - CREBEREER
53 -
51 BEBR 15 | BEReqEF |[BEHET - B EERREE RS  GEHENERL - &
R~ BRERERES -
6| B 5 R <6mm*7~8mm-9~10mm- 11~12mm - 13~14 mm- =15 mm|
BB 54> 4457 35> 2457 157 043
7| wERE 25 | FEEFTE [=211.0°Brix~103~109+9.6~10.2 -89~9.5 - 8.2~8.8 -<8.2 °Brix|
(20)* 25205 20(16)%F 15(12)5F 10(8)% 5(4)%> 04
8| M 5 FEEE | <0400% -~ 0401~0475% -~ 0476~0.55% -~ 0.551~0.625% -
(5) 0.626~0.70% ~>0.70%

543 443 34 24y 14 043
9| wEEsLE | 10 i >24  216~24 19.1~215 166~190 141~165 =14
(5) B [1005)5 845 6(3)5r 4253 25 045
10| #EHR | 0 | BEHE [>43% - 38% ~43% - 3% ~37% - 26% ~31% - <264
(10 | BEHRE | 10y  (15% (5)5r (2.5)5> 043
IR | 5 | Bfeddf [BETEWNS  FETFERETANREESENS -

*The scores within parenthesis in item 7 to 10 are based on the juice content included.
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MEXBMEZEE

FHE 7-AVTE0 PR ROBEIEEA  MO8SHTHENESSH L EE  IBEEREE
IR UL . RAMBERERZHEETE TN EE  AIRTEZBEESE -
ERF AR RREF 10053 B85 LA ERFEVE RTIF E S RHE - 68~850% - MEEER » 68
DUT » EEE - ENEETERTEEA  HE 7-BW41 0 B0N60 M EE - HEEER
BEFRREEASSHL L AEEE - HIRERES 1005 - B910885 L FRF B FE

BRHE > 71~88% » MEER > 119U T » WELE -
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r=0.77 . - ®
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Quality Judgement of Ma-Tou Wentan
(Citrus grandis Osbeck cv. Ma-Tou Wentan)

Sung-Jier Wu!  Shau-Mei Ou2

Summary

Ma-Tou Wentan flesh is tender and juicy with good sugar-acid flavor. The production of Ma-
Tou Wentan greatly increases year by year in Taiwan. However, due to not having suitable grading
standards for its quality, consumers have difficulty to choose which is good. The quality competition
for Ma-Tou Wentan is carried out every year by government for promotion, but there is lack of
definite standards for judging. Therefore, it is important to establish the quality standards of Ma-Tou
Wentan.

Ma-Tou Wentan harvested at two different times from Tai-Nan, Nan-Tour, Hwa-Lian and
Miau-Lih prefectures in Taiwan and stored for six weeks at room temperature were used as materials.
The purpose of this study was to try to establish the quality standards for Ma-Tou Wentan through
the correlation analysis between physicochemical properties and degree of preference from
consumers. The physicochemical items included the Hunter L,a,b values and thickness of peel, the
total soluble solids, titratable acidity, sugar-acid ratio and juice content of flesh and various sugars
and organic acids in juice. The sensory attributes for consumer tests included the peel appearance,
sweetness, sourness, bitterness, flavor, smoothness, juiciness of flesh and overall preference.

The results show that the Hunter L, a, b values, fruit weight, water ascorbic acid contents were
not significantly related to the degree of overall preference from consumers. The total soluble solids,
sugar-acid ratio, juice content, fructose, glucose and sucrose contents of Ma-Tou Wentan were
significantly positive-related to the degree of overall preference from consumers (p<0.001). The peel
thickness, titratable acidity and citric acid content were significantly negative-related to the degree of
overall preference from consumers (p<0.001). The total soluble solids, titratable acidity, sugar-acid
ratio and juice content were significantly correlated with the degree of liking on sweetness, sourness,
flavor and juiciness of Ma-Tou Wentan, respectively (p<0.001). Based on consumer tests, the fruits
to be qualified as “fancy grade” must have the peel thickness less than 6 mm, the total soluble solids
higher than 11 °Brix, the titratable acidity below 0.40 % , the sugar-acid ratio above 25 and the Jjuice

content above 43 % .

1. This paper is part of first author’s master thesis.
2. Professor of Food Science Department, National Chung Hsing University, Taichung, Taiwan,
ROC and the corresponding author.
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