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Investigation of strawberry taste and preference factors
and development of new evaluation methods
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United States of

Country of origin Egypt Mexico Republic of Korea Spain America

Packaging

Appearance

Department store . Department store Department store
Supermarket Retail market

Purchase store (Giant) (Cold Storage (Tionbal Market) (Isetan Scotts (Isetan Scotts

an Takashimaya) fonba ¢ food section) food section)
Weight per pack 350 454 350 350 454
(2
Price 7.00 63.85 25.71 19.71 32.82
(SGD/ke) . . . . .

Fig. 2-1 Strawberries distributed in Singapore.
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Brand Amaoh Benihoppe Hinoshizuku

Packaging

Cultivar Fukuoka S6 Benihoppe Kumaken i 548 Kirapika Tochiotome

Fig. 2-2 Strawberries transported from Japan.
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Table 1-3. Sensory evaluation results of strawberries purchased from markets in
Singapore (Sensory evaluation A).

.. Sweetness Sourness Overall
Assessor Country of origin . . . .
intensity intensity preference
Egypt 21 £ 09 b -04 + 1.8 -19 £ 09 b
Mexico -0.7 £ 14 ab 03 + 14 -08 + 1.3 ab
Total Republic of Korea 06 £ 15 a -0.7 £ 1.1 0.1 £ 15 a
Spain -0.7 £+ 1.7 ab 0.0 £ 15 -09 + 1.3 ab
United State of America 05 £ 14 a -04 £ 1.6 -0.7 £ 14 ab
Egypt 26 £ 05 b -04 = 23 24 £ 05 b
Mexico -04 £ 1.7 ab 0.1 =+ 17 -0.6 £ 1.6 ab
Singaporean Republic of Korea 09 £ 16 a| % -07 =+ 1.1 0.1 £+ 1.6 a %
Spain 03 + 18 a 0.1 =+ 1.6 -1.1 £ 1.6 ab
United State of America -03 £+ 1.6 ab -06 + 1.5 -04 £ 1.5 ab
Egypt .16 £ 1.0 bd] 03 + 14 13+ 1.0 Jd
Mexico -1.0 £ 1.2 ab |* -07 £ 1.1 -1.0 £ 1.0
Japanese Republic of Korea 04 £ 15 a -0.7 £ 1.1 00 £ 1.6
Spain -1.7 £ 08 b 0.1 + 1.5 07 £ 1.0
United State of America -0.7 + 1.3 ab -03 £ 1.7 -1.0 £ 13

Each item was evaluated from -3 to +3 with Japanese Benihoppe as the control (0). Data are
expressed as means + standard deviation (n = 14). Mean values of each column with different
letters are significantly different based on Tukey's multiple range test (p<0.05). * had significant

differences at the 5% level using an unpaired t-test.
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Table 1-4. Sensory evaluation results of strawberries from Japan
(Sensory evaluation B).

. Sweetness Sourness Overall
Assessor Variety . . . .
mmtensity mtensity preference
Amaoh 01 £ 12 ab 01 £ 09 a 02 £ 12 b
Total Hinoshizuku 03 £ 11 b -05 £ 08 ab -03 £ 11 b
Kirapika 13+ 08 a -13 + 09 b 10 + 10 a
Tochiotome 01 £ 15 ab -05 + 1.1 ab 01 £+ 13 ab
Amaoh 03 £+ 14 06 + 05 a -01 = 13 ab
Singaporcan Hinoshjzuku -0.1 = 1.3 04 + 1.0 ab -04 £ 1.1 b
Kirapika 1.6 £ 05 -6 £+ 1.1 b 14 £ 08 a
Tochiotome 03 + 1.8 06 £ 14 ab 0.1 £ 1.6 ab
Amaoh 00 £ 12 b -04 £ 1.0 03 + 1.1
I Hinoshizuku -04 £+ 08 ab -0.6 =+ 0.5 0.1 £ 1.1
apanese Kirapika 10 £ 10 a -1.0 £ 06 0.6 £ 1.0
Tochiotome 00 £ 12 ab -04 £+ 0.8 00 £ 12

Each item was evaluated from -3 to +3 with Japanese Benihoppe as the control (0). Data
are expressed as means =+ standard deviation. Total: (n = 14); Singaporean and Japanese:
(n = 7). Mean values of each column with different letters are significantly different

based on Tukey's multiple range test (p<0.05).
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Table 1-5. Correlation coefficient between sweetness intensity and sourness
intensity, and overall preference by sensory evaluation.

Sweetness Overall Sourness Overall
Sample Assessor . . Vs. . . Vs.
mtensity preference intensity preference
o o Total 0.665 *** 0.075
Strawberries dlst.rlbuted in Singapore Singaporean 0643w 010
(Sensory evaluation A)
Japanese 0.758 ¥ 0.044
) Total 0.819 *** -0.176
Strawberries trar}sported from Japan Singaporean 083 0246
(Sensory evaluation B)
Japanese 0.782 -0.057

The correlation between the sweetness intensity and sourness intensity, and overall preference was
obtained by Spearman's rank correlation coefficient. For sensory evaluation A, Total: (n = 70, 14
assessors x five samples); Singaporean and Japanese: (n = 35, seven assessors x five samples). For
sensory evaluation B, total: (n = 56, 14 assessors x five samples); Singaporean and Japanese: (n =

28, seven assessors x four samples). *** indicates significantly correlation at p < 0.001.
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Table 1-6. Correlation coefficients between instrument analysis and
sensory evaluation of strawberries from markets in Singapore.

Sensory evaluation

Assessor Item Overall Sweetness Sourness
preference intensity intensity
Hardness 0.002 -0.045 0.173
Total TSS 0.363 ** 0.459 ***  0.005
TA -0.052 -0.136 0.055
TSS/TA ratio 0.255 * 0.377 **  -0.001
Hardness 0.042 0.070 0.157
Singaporean TSS 0.492 ** 0.488 **  -0.034
TA 0.057 -0.190 0.064
TSS/TA ratio 0.220 0.448 **  -0.065
Hardness -0.054 -0.175 0.203
Japanese TSS 0.260 0417 * 0.026
TA -0.125 -0.058 0.057
TSS/TA ratio 0.341 * 0.290 0.059

The correlation between the sweetness intensity and sourness intensity, and
overall preference was obtained by Spearman's rank correlation coefficient.
For sensory evaluation A, Total: (n = 70, 14 assessors x five samples);
Singaporean and Japanese: (n = 35, seven assessors X five samples). For
sensory evaluation B, total: (n = 56, 14 assessors x five samples);
Singaporean and Japanese: (n = 28, seven assessors x four samples). *, **
and *** indicate significantly correlations at p<0.05, p<0.01, and p<0.001,

respectively.
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Table 1-7. Correlation coefficients between instrument analysis

and sensory evaluation of strawberries from Japan.

Sensory evaluation

Assesor Item Overall Sweetness Sourness
preference intensity intensity

Hardness 0.249 0.177 -0.161

Total TSS -0.125 -0.063 0.345 *
TA -0.295 *  -0.263 0.500 Hk*
TSS/TA ratio 0.419 ** 0376 ** -0.317 *
Hardness 0.256 0.184 -0.311

Singaporean TSS -0.154 -0.072 0.463 *
TA -0.372 -0.266 0.627 **
TSS/TA ratio 0475 * 0378 * -0476 *
Hardness 0.250 0.176 0.042

I TSS -0.091 -0.046 0.206

apanese TA 0217 -0.246 0.352
TSS/TA ratio 0.377 0.051 -0.104

The correlation between the sensory evaluation and the instrumental

analysis results was obtained by Spearman's rank correlation coefficient

Total: (n = 56, 14 assessors x five samples); Singaporean and Japanese:

(n =28, seven assessors x four samples).

* ** and *** indicate significantly correlations at p<0.05, p<0.01, and

p<0.001, respectively. TSS: total soluble solid; TA: titratable acidity.
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1-4 B

SRIOHETIE P ATR=NVOHTHENET AV, =2~ AL AF
va, ETHEEINIATFIALAFTLILENTE L, 2RI RE S
ICREREVRA LN, BRSO R, 7AV I, =07 F AF T a kW
AL DA F AIEERE L, FFEEAMME L TRV EE bR, L)
L., 20D TR e EmENES . BRIIOCHBHENME LoD Z &N T
MENT-, FEREIT., MEESA F DX ) RBERDH D5 RO H & 23 M+ 5
O A ENTWVWA[18-20], LrL, TOHTHLT AU BFEDA F I |13HE
BRUNKP-TobO0, FEELBEONTRLEWVEZRLIEZZ &b, FEFIC
RIERETHDL Z N THRINT, MEOAF IIIBEENKS, BENE TR
ERERNE WS 2B ERL, BAROA F 3 LB OIS I - T2,

REE DA F IO, MECHEM AR EEMEDORRII RN o7, RFED
ABITHRESN TS WE (Abxvy) " ICEEILTWERIL, ‘HE 1XH
KTHERSINE FEE & ol OLEICE-> TEHEREZMETH D,
DS, SEIOFEIHEH LA F T HBE LT, 2hbz 3 HICR/
LCEHLZZMEGFECH D & PRI, MWE X, BlETHL “FiE
CEIFIERCMEZRO L HEINTWD[21], HEkE L THWE fLiE-~X &
ER LD LRV RETH Y4, ZNEFASEORREEL T D,

filDE DA F TIZTONTH, [ U< GEITFEMRMFEEORRIT AR <. AE
GnfEZHEEST D Z LILTERhole, WEEL BROA F TIIMEN T2 T2DN,
ZOMDEDA FIOHEIFIRELS B ole, Yo TR—=NTGENPOEA LA
FIIIE, WIS EEICTHRER RN En D, FHEFMESOHEE FIEICE S GE
MRBERZNTERDoTen, RRICERRLETERESINIA FIOMEICET S
DM TEITIZ L A ERNTe, ZOMFRIEA FIOHE, WEiIZmiT THERRE
BHZ 222 Z E BN/ IS,

AAREDSHIEDO A F AZHO>NTH, FERICHNITZ1T -7 (Table 1-2) , 5FD
A F DIV TNOHEEIC T A DN 0T, HELEBREICO WV TIEENA LR
T, BERAETAEINATFILHETLE, WEOEITDLTNTH- T,
INOORERNS, A FAOEEERTHDLAARTIE, L XMHERRLST2L L
TH, HBAPEWREOA FIZ2EELEITHENICEXTHDLDIZR LT, ¥
TR=NVDEIMABDLNEOHEEEIZ, N WEORRLIATFTAE2 BT
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WhHEFZ LD,

ERIMOMREIZONVTIE, FT VIR — AT THEALZEMO RS A
FAZONWTHHT S, BREMRFRIZHONWT, @EOA FITOFFMREL, =
VT INDOATFIAREKN oI, UL, VU R—AVEEFELEHRADO AT E
LOLWBEOA T IEHROBARDA F I LITIEF U L~V TEAl L7 (Table
1-3) . ZHiE, B ELTHWEHEARDOD A FIANMECTCAESNTZA T I L
WLTHEDATEN TSI EEZTRBLTWVWD EEZIOBND, YU HAR—IIE
FEHEONRNIXNLEABRADRIIVOFMIC L D EEZRFTLIZEZA, ZVT FDA
FADOHKEDOR S KR E IR DFMIC BV THEBERER AL, LL,
WTFNONRFS VT RO F AL, R EE L THHRORS &L REa7AR
FHERNEFEM L T, YU HR—AAEEZE DO SR LIE, BRAD SRV K
DL HKOMES EIREMNRFAICEL T TR EREZRTHEENH |
M DO EIC O N b D EEZ BN,

WIZ, BANDEE LicA FTOFRTME ROV THRFT L, ZiboA
FAFIVTRLEEEICET VW00, EH50EFE ofkomEn ‘oo LT
T XL FEEICE W R SN (Table 1-4) , BEIXAHRRCIRAT D2 LT,
R & LTI T 2 HBRAMEIR S5 [22], L7 - T, BEEEICEN RIS S
boT, HEROBIIZERAONTZDOIERBE LBEOENI LT ERI SN
HHEMBILOENRZOERK EZ X N, BEROBRIIZONTIE, ‘HEBH’
REl, ‘EHUVHE PDAEBICERWEFMMI N, Yo TR —AIEEE L BARA
DRFY A RNEZTTHRIT LR, YU ARV EEZEOZVIT “bEB
97 DOEREARLS . EHVFE BMEVEFHMIL, ZhIFERSTICL > THEDS
NTBREOSHRR & —F L TWie, —7, BARAND/SRVIC X D50 TlE, BE
BEODIR S 2L A DL Do T,

Fhte Lo BREFHE OFE R D H RO R S, RO TR S LA W24 A OB %
BHL, EOXIREEERT-AFINEFEND0ERF LT (Table 1-5)
FORER, VOB R —NEEHE L ARAONT O KL G RE W44 & H kR
DIRE & DREUZE WAL AL, HWA T IR END T EBH LN E R 0T,
Fo, WTNRORFIOLEERKOME & OMBIEA LT, BRIEOM S I2o0n T
BRI NEZNRKRE N EDRREBE I,

BERIEMIEIZEDO NSRRIV A NOWHNDELELTHI b, Ed 52 EERN
Sy, AEORBIIEN CTER L2720, XXV A NOWHIEHRLZ LI
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FICHEETH o7z, 7o, A F TR D TAELESITITEPICHENET D720
%%Jﬁ%@ﬁ@ T TEETHZENTET, +0R 3% ) 2 OB AR
THZELELELY, T, 5% b AT IOMEOFMIIHEER DT L > TT
bbb ZEenNEL nbEZLND, UL, MasofEs )i g %2 i
T HOIITERMO EBEENMEVVHEZH 0P LORHNTE 2R ETH
Do DT, AEIFE LA F T O OfE R LB e RN O BLR 2 AT L
77,

BHEREAMA Ok J & BE SR /AT E O B fR % Table 1-6127~k7, B AEREAMRS R & #E 2R
IHTEOEHEIZOWTIL, VA TR HZEN 72 STV 5 D3[23-25], S
B9 2 BT T 7e (26, 27], TOEHBE LT, BESREWITMEAKM CHE
DEPRKELS, BRRFMCHER EZ2HG L2 EPRETHL BB LND
[26], A EIDOHFIETH REMIZE VFHEBIZE SN o 7223, v v AR —VFEE
FHONRFNVOREW I A EREEOM & BARND SV ORE W) 7o bf 7 L ek
HOBIZIZIEDOHBEN A biiz, BREFMICI T 2 HEOM S & fEE oM Tl
WTNONRF L THHERREONTZ, 2D RIT, Vo HR—LIEER DR
FE, BRAND ANV LU TRV BEERNES WA F I 2B L
TWo, WEZITONTEA F IOFE M & #EER 08T O R R o BE I B3 54158
T, HEEE L OVBERR LL I A T T OB & BE A m WV &) S TR Y [26, 28],
SRIOFBRE L —HT 5,

WIZ, BREREMB OSSR & B3 /0 M1 0 B f% % Table 1-7\2/Rk9, ¥ HAR—IL
TEEFHE L AARNDORERZ T THRZE I LIz 25, BRIKOR S OFAMHIZ I
T HR—NEEFEONNFVIE HEBI P EHUEF BNEW &G
L7eid, ZHVUIHERRAOTIC X DMEDO SRR E —H L T\, ARAD RV
XD Tl ZIE AN olz, £To, VOB KR—AIEEEDOIRITE D
AN CTIEAR A B 724 2 & FERR L ORISR - Hav, S HICHERR T H R DR &
ELMHBENR AL N, ZNDLORERIT, VTR AIEEZEOFIL, BARA
DRFJ LB L TR HERNENA F A2 2R L T0nDHEEXLR
oo Flo, VOB KR AIEFEBONRNINVICE DR OM S L BEE &K ORI & O
B, AR AL, ZOERHMIC L DMK OM S & oITIC X DB E
%, AEIO/RBROF TR OLBNEOHBEZ R L, WL EIZTAOHEZ R LTI,

 HAETE R o AWM L BRE L ORICAOMBEN H M
NHEHLNTZ, TRHDORENSIX, VU A R—AIEEENHARAN LD ERIRICK L

20



THUIETH LR A RE L TWD B X bz, HIKIZ K 2B ~DELMEDE
WIZOWTIE, BARANERT T ADRIZOWTEE SN TWD R, £ DHERK
T L NITR 5 TWRW[29], R EBHRIIFEOHFEEZREL, BB RATH
HZERBEHL WD Z L AERT oD, ANMEGZLEMIIING DK E SEET D
B 238 5[30], #RICHT 2 Z MBI ER & RAEFICE > TELT 5 &
ZZHITWDA[31], BEIRICK 2 EEZ DO ZAICET 2 A ITIT & A L0,
REAF IR RO B ARV IR LEBIRT 22 21Tk, AFEZIMT L2 &
IC& > TSN 5([32], BARIZA FIAOEERNZ VD, BARANTERA F
FIZHH T LHEBRMBBHZ NV EEZ BND, YRV TIEREMOEEIZH
TOMEN RN, THEO~ L =V TOEEICLEZEZA, LADHT Y FEMY
BEN kg B2 2EMIIZNLONGIEICaat vy NFF . RS F T
KU, AL, TT7NN, Af—ba—y, ~wrd— Vxv 77— N
NA Y, vV FRAF U T T—H 2 ThH-o7[33], T DORYOFITILRER
MIRNE OIX <, HEE T ¥ 7 Mk TR OBV EY &2 BTSN D 720 AT HE
PR RBEINT, ZDD "BHERORES [ZOWTY Y TR—ALEEFENHARAN
L0 b EREFEMmAL R & BRI S OB AR LB I, B O RV R &
BRLEEN DN, BRICHWESZERH DD ThHhHEE X, 4EO
B RICE D . A FTOBAMEITRBESCHEIC L > TRRDGED & 5 T aEME
DR ENT=N, ZORMAENGET H72DIIT LD DR XA FEHW, &
BEIORBREZETT2LE DD, <A CLEOHEEREMIIAFTE RN
O, BREZIToTbhbERD LT ORI LEDLZ LTINS, RITRIEZ
LT 28T, —EOBAIEEONDEEZLNDL D, SHOWIIZ L > TH
B L TWVETZWY,

AT, HRPICHHALTVDALFAOHMEOENEH LT HE LD
12, HEFIZZDOEWLFBMTE LI LN RENTE, 52, WEENES I BEN
B FINEFE, ZOBEMMNPEET 7K TIEIEDEW ERRBI T,
L2rL. AEOFERFMAERICITRICEEL L5 29 2 REMBOARLE D FOHE
FORBEZHFRLEN TRV, SRIEIINABICOVWTHRFZITI & &b
2, BOoNTZHMANESHOA T IO RFERIEC. WM H BRI O K E S ISR &
naZ ErEHT 5,
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2R BRI Y — 2 AW TR R OREEE &

2-1 sl HIWY

FIRETIIAEMA FADORICOWVW TR 2TV, EAICITHEES &GN, F
PEFEI, BEEICEN ROV ITEmE MR . BN @A F IR HEN 53
MRHHAITE, Ll AMRELTFRIFM T 212 Y- Tid, REMOEEKE
MRESEBOEERY TNV BT LETERNI L0, U7 DOk
R TETHEEEIORBRNLERMTERVWEORELRH L Z ENHALNE ST,
B OWREHEICERELY 52 2BRIIRE S, A, BEORME, 7 B%So
SHEROHE,. FY . BER LGOI % M3 [34-36], A FaAx2IZLHET5H
EWIF LG T CHESNTZHETOLINLRRERY  SHICH—DOREYNT
HoTh, LI LICEMRDTOIREICKERENDD H[37], RFEZH M
HEITT T 0E 0 iR T RT 5 E, ZAbIZ oW THAEE L TIT
VERD LN, MEEZZERICHERT L ZEETERY, ZTORD, 7o
DRI BERIM CHLMNIT 2N TET, AEREEZB/DLIZLENTEDHD
. 2BEICHYER ZN S LGEOHRTH D, Flo, & Z2HHTENE LN
e LThH, AR L7 X D ICHROBIFEICITERBNESICEEL TWDH D),
WRICEZ LD LEERZRET L2 LIIRNETH S,

ARETIE, ZHOORBEEZMIRT D701, T REEZEIEBINICE > THOM
L7ce 2L T, Z00HEEZTICERMBEMZFMA L TREOKREZHBEL, Zhz
Lo CHEERMGZ1TH) 2 & T, SMMEOENBRICEZ DHEBEEZRIAET L7000
R AEERE L, ARNE, T4 FTORH PO EE RS TH DK & AR
WA FIORICKIETHEBZAOLNCT LI EE2HNE Lz, AR TIE, B
A FAOR—RENTOEL AEBOSMICER L, ZhEZEMIcHET D Ll
BT, BRLEMAZRZ MO THESCARBORZETIIRIRBELTND LWVW) EL
NERIZ B 2 KIE T SO WTHEEE 1T - 72,
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2-2 MEH KR DN IE

2-2-1 A FAREORIIHOWEEL, WEHERE. A FEERRE O RIE
2-2-1-1 A FTRE

A F AREITHE R ERARBIFVZEET (F M RERT) THELE HiEo -~
AR LT, A F T T RRETHIE I, REIFT2018F4HICNEINTZHOD
EHHALE, IO OFEITT T fLiT-X OETIECESH TiThh
[38].

2-2-1-2 A F ARENOREE DRAE

SERALTA T I NELCEELHE L, 1923 gD b O &0 @& Lz, RE
IR ZBY RV, Fig. 2-10 X 5 IZ19RICHEI Lz, MR R H5EILE
T RAEE 2 D RTEEC A TS5, 10, 10, 10 mmE RV T2 5 K 9 IZ5KICA T A
A L7, 10 mmDOESID3IBD AT A AL, BEEN13KLTV20.5 mmD 2 /L7 K—F
—THHHE W, 0%, RO RETITEWVIFZR TXTOEN 2, HEEHF
N E L Bieofom (FRil) LREICRo7om (i) 2oE L,

NENLIEZURIZZENZENI00A v 2D T — A< DA, T CTHH L THE
7t (SMART-1, % &tE7 % 2) CTHEEZHE L,

Apex
7y ~
Remainder 4 )
solar radiation
10 mm o P ':,
": # . #
] &= "/”
. — 1 Pere
/ — s s ",‘ y
10 mm If Back | | | | Front e .
’ .
) g
1
1
10 mm |
1 e ——
L1
"-.-________,_l‘
5 mm =
Peduncle

875mm 6.5mm 6.5mm 8.75mm

Fig. 2-1. Method of division the strawberry fruit for total soluble solid measurement.
“Front” is the surface that was predominantly exposed to the sun during cultivation, as opposed
to the “Back”.
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2-2-1-3 A F AREF OBEHERE & A BEER O 5T

SER LA FTIOREEIML, TNE 2 R0 RIEHIC)H T TEHE TIE
Ly 1010 10, IVO4S OB I L= (Fig. 2-2) o &I 1x2-2-12& R T
FETHIF L, RUHOBEZAE L, 0%, Rt %4°C, 6,400 X g T10%57[#]
WA LDBEL T EEZEIR L, 67z BYFITRERAKTSoOBICHIRL, A7
A X045 ymDOAKRY 7T N F 7 A xF L (PTFE) 74 V¥ —TAhAm LT,
Al L7 BiiEmERiks e~ 727 4— (HPLC) #fEHLTA FIDEH
ilEBEfECH A I NV a— R TNV h—A KRR v — ADOREEWE LI-[39],

OMTEEIIL To@ Y Th D, HPLC: Alliance2695 ( Waters, Massachusetts,
USA) ; 7 2: SC1011 (8 mm I.D.X300 mm, BEFIE LRk S4)  BEHHE:
ik, WiE: 1 mL min'; BHER: BB (2414, Waters) ; HEUEN: 7L
a—RA, TNT b=, A7 a—A  (FIYMiEE TEKASH)

WEBERE D AT W2 b D & [E RV 2 R RAK TSRFICA R L TELOTBEL 72
FEEZAE L, HPLCEZEH L CTans@ge & i, A FAD0FEHELRAHIETH
D7 UBE Y TBROPREEZRE LIZ[40], O FFIRLTOEY Th o,
HPLC: LC-10AD-Vp (MRt EEEAERT) ; & Z A Shim-pack SCR102H (8 mm
1.D.x300 mm, PRt EEEIERT) ; BEIFH: 5 mM p- b b= > ALK U FRKE
e, i 0.8 mL min'; MR EXSEER I (CDD-6A, #hala B ER(E
AT AEWER: Z =R, U AR, B (FOBMEE T RS

Apex

Peduncle

Fig. 2-2. Method of division the strawberry fruit for sugars and organic acids analysis.
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2-2-2 FRERHE Y —I2 X 2 EREFM
AFIOREFOFEHERE L HERORBENEBWRICKIETHEZALNCT S
DI, 2O B REREAM & FEhE L 7=,

Sensory evaluation A
Apex Peduncle

Shape of jelly sample

40 mm

Sensory evaluation B

Homogeneous Heterogeneous
——
I 25mm
(10mm thickness)
Average VS. II
(Average of I-1V) 111
v

Fig. 2-3. Combinations of the simulated strawberry fruit juice jelly for sensory

evaluation.
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2-2-2-1 BRI B Y —2 AW EREFNIC X 2 1 F = 0 A & RTEH O Lk

(B HEFHHA)

FP. O RBEE & RIS O WEHENE & AR ORE LK OBEWVRKOEWNE LT
R TEDLMNE I DEERT DO, B0 OUEBERE & AHEE O 2 BB L
TREFTEY —Z28M L., 2hZ2HW TEREMAZIT > 7= (Fig. 2-3, Sensory
evaluation A) .

Table 2-112, P L7 RH B Y — DM A RT, AV EHI T X TR
S —FRObLDO&EMBHLEZ, Zrva—x GEmHpEgkadt) . 717 F—x
(AR St) A7 e —2 (EHEEKRASH) | 7208 (K&t
fE) oV am \EREKRKSH) KO FIFR (R e —xz vt
R, =T o) =T v FEREAS) | REORLEGE (T T
Ly RRS, 7V ax&faimkiatt) 28 KICEML T, RES (D KOE
B (V) OWEHERER VAR OREZHB L, TN aHERT & Lo, AL
Te R R IR BRI O HEO3%DOEEEFK (7 V7 H7—100, FEMMKKNS
L) ZWINL, 80°CIZINEAL 7=, 7ok, BEEANI I T F—F L —RA Y
— LTRSS, BREROLOZRE L CHEH Lz, MEL 2R R
THEAE L ST, MEVR DK DRI EBHENWAD Loy L EEOREKEZM
252 ETHIELT, EEMADZHIE L ZFEERT 1L, 810 mLAZ N~H150 mm X
135 mmX47 mmD AT > L ABORNZEE | 4°COMEEIZ 1SR E L=, %
EL7=F YU —i%, BREFMO 791240 mmX25 mmX 10 mmD ¥ XG0 H L
7=,

Y —OFREIFMICH W SR E314 O /8 % U A N THER I, ORI
23201054 30fR64 . 401084 . 50124, MERIIT &ME154 ., BHE164 Th
D, BLOFMICETIRBECOVTIEMELY ThoTz, B Y —I13MiE%20°CIC
FEEL ., SHTOREL T CTa— Lz, XXV A MIHIOMES EE@BEO
B ST DWW T, 2FRBIE TR LI16, 17]. K0 HWH LT X v Egrk g &
U7 I NZBwR LT, XU R MIIE, BRFFMEITOBRICEY —1h &
—HOTRND L OICHERLE,
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Table 2-1. Composition of simulated strawberry fruit juices.

Concentration (g/L)
Part
I I 11 v
Ingredient (Apex) (Peduncle)  Average®
Sugar Glucose 24.6 21.6 19.0 15.5 20.2
Fructose 26.4 23.1 20.4 17.0 21.7
Sucrose  31.8 29.7 26.3 21.6 27.4
Organic acid Citric 7.4 7.3 7.5 9.1 7.8
Malic 1.9 1.9 1.8 1.8 1.9
Strawberry flavor 0.2
Red food coloring 0.2

aAverage sugar and organic acid concentrations of I, II, III, and IV.
When producing jelly sample from the simulated strawberry fruit juice,

a gelatinizing agent corresponding to 3% of the juice mass was added.

2-2-2-2 REFORENER Z HE L EERITE Y —oFiedth (EaEFhB)

I, BRI B Y — 2 L TA F T RENOGERERE & A HEE 0 I 5 2 B 23
WRIZ R IE T 5B % MGk L 7= (Fig. 2-3, Sensory evaluation B) , #J— 728 & @ i #f
b A2 540 Y — (Homogeneous) %, FEEDRWOS5HTE%Z I L 72 R
FERYE]— TV E Y — (Heterogeneous) CHEE LT, WEDORBY —IZH&E £ bilE
BERE & AR OMEITFE LV, B Y — O L s % Table 2-11C777, £7°, 2-
2-2-1 L [FAERDFIET, B & AR OIRE N R D450 Xy (10 1, 11,
IV) Zf8d U7z, F3 U 72 BB Ry H I3 e[S Al 2 2 TMELL . £ DRIZ K5y D7
P2 MK & - THIIE L7, IRIC/KST Z2 M IE L 72 B 2R 7T 2202.5 mL$ D IV-1II-
M-I NEf TR CRIZEW T b & &, R DEHER & AR ORENFEOE
U — (Heterogeneous) # FHf L 7=, WIZHEBERE X VA BERE OPR LN, 11, 1M, 1V
D& 702 KX OB LT AR BRI 2 i Ule, SR L 2B R TRk 0
ECRERZMZTMEAL, ZO®%E U 7N Z24RN2 50T T S T4E
DY —& L7 (Homogeneous) ., s L7=E Y —i%, 2-2-2-1 & [AEED FH{ET40
mmX25 mmX 10 mm(Z81 0 I UEREFFAL IS HE L7z, B REFHAL I W oSk L KT
FEIZDONWTIE2-2-2-1 L ABETH 5,
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2-2-3  WeEHENT
Beam o AL, SEHE £ EERATRIL L, ANOVA ICLDBMEH#R., F=
—F—=J L=~ —{EICLDLEMRE 2TV, p<O.05ZHFEEDH Y & LT,
HEMEAT X, SPSS 14.0 for Windows (SPSS Japan Inc.) # HWT%EH L 7=,
BREALMAL R IL, CHEREIC L VTV, p<0.05 ZHEED Y LB LT,
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2-3 fER

2-3-1 A FARFENTORERE

Fig. 2-412A4 F A OE AL ONEEL 2R3, HEEITRIER & REH OB TRE <
Bipoiz, RIAEFHOBERE1Z10.1% Th o 7228, T OB 13K < 17 T6.5%,
HET63% ThoTe, A FTREFEFIHEPICZ OAFNEZ T oEHOANRERE L
D, BARATIEZOHEAEZREFO, ZOHZELIELEN, REOEEIZERLY b
WL R bEMBAHE LN, L, ZOEFRKTH04% ThH o7z,

2-3-2 A FAREM O X D EEERE & AR O =

RIEHE D O R NT TAE S LR U OGO R OFEE, R
M OVE R DR B % Table 2-21C77d, A F AR FITH EN D ERIEBERE T2 v
aA—RA, TNT h—A AT a—ATHDD, Z1LOHEFERIEHERE (TS)
EBIp LT, a—A . T b — AR ONTSOEE X, BTHE ) b BT
TWY LTz, A7 =200 L0 bEEEICLEDZ2EL2E N KREL, Uk
[LIVDHE TOHRAEENH B,
AFIEFENLIARBE Ly, VoI, an@rentrlic, =
NTBROBEEIZTXRTONH 7 T01 gLRmCTHoTolnd, 7= ufige )
yABOEEEA T AORAHKEEE (TOA) &ALz, RETHMIZLD =
B2, U aM OTOADREIZEITA DL > T,

2-3-3  EEERE & AR O B L O NA T ITORICE 2 228 (EREFTHGA)

A FARFZORIEE & R O W BEE & AR O 2 B8 L 2B R B Y
— D & L ERUE & el U7-#5 R A Table 2-3127R7¢, T ORER., RIEL & BAFEH O
WERERE & AR OIRE K O O 21T, +o Il —RIEBREBENH TE 5L~ T
bHZ ENER I,

2-3-4 A FARENOEHENE L AERBOREANRENSBRICE R DEE (Fiedt
ftiB)

b & AR ORENY)—728 U — (Homogeneous) & . FEFED A F I THIE S
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Fig. 2-4. Total soluble solid (°Brix) distribution of strawberry fruit.

The meaning of “Front” and “Back” are the same as in Fig. 2-1. The values are presented as
mean + S.D. (n = 20). Mean within a figure followed by different letters are significantly
different according to Tukey’s multiple range test at p<0.05. In addition, paired t-test
between “Front” and “Back” for each part are performed. * and ** are significantly different

at p<0.05 and p<0.01, respectively.
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Table 2-3. Results of sensory evaluation A of simulated strawberry
fruit juice jellies based on component analysis of fruit apex and
peduncle region.

Apex Peduncle Statistical
Attributes (D (IV) analysis
Sweetness 27 4 ok
Sourness 8 23 *

"Sweetness" and "sourness" are investigated in terms of which one felt
stronger. The results are presented as number of responses (n = 31). * and
*** are significantly different according to two-tailed test at p < 0.05 and p

< 0.001, respectively.

Table 2-4. Results of sensory evaluation B with different taste
homogeneity.

Homogeneous Heterogeneous Statistical
Attribute (Average of I-IV")  (4-layer of LIV) analysis
Sweetness 23 8 *
Sourness 9 22 *

2 As same as Table 1. "Sweetness" and "sourness" were investigated in the
same as Table 2-3. The results are presented as number of respondents (n =

31). * is significantly different according to two-tailed test at p < 0.05.
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Table 3-1. The amount of citric acid and malic acid
added to the strawberry jam.

Additive amount (mg/g)

Sample

Citric Malic Total
Control 0.00 0.00 0.00
I 3.18 0.82 4.00
II 6.36 1.64 8.00
I 9.54 2.46 12.00

38



323 A FIXR—RNRRT ¥ AOWEE WEHERE. AR OSHT

XY LD LTHEALEAF IR NEOFHR LY v A OREE
(°Brix) Z. ITHEEEEE (PAL-S, BRA&4E7 # ) ZfEH L T20°CTHIE L 7=,
Flo, N MISOfEFIZ, Vv AF250fF IR RK TA N L 721%4°C, 6,400 X g T
1057 MW HEOHBEL T REXEIN Lz, B o7 RIEIIREEREK TS0 AL,
0.45 umDPTFE” 4 VX —TAil L7z, A L7z EiFIEL, 2-2-1-3 L AR D FFIET
WEBERE 2 08T LT,

AL, N—=RA KOV ¥ AEIFRKTSHEITHR L CTHmERODHEL 72 B
BAHW L, 2-2-1-3L REED ik THBEEZ M LT,

3-2-4 V¥ AOpH, BT 7 AT ¥ —OHIE

322 TRl U725 O, 11, IID4FED Y v AlIpHA —# — (LAQUA D-74,
HRA SIS 8 ERT) TpHZMIE LT, 612, EAEFNDOY v A% JEZ10 mm
DAFEENVICHKELTA T =Y —F— (CR-13, 2= I/ VHKEASH) THE
ZPE Lz, WE Lo BiX, Lra*b*h 77— 27 & (CIE 1976, CIELAB) TR L
oo WEIX, &Y Tz o TsEF 217 o 72,

ALYy LAYy 7N ZEREIS mm, & 315 mmOL R UILICFHEE L, EE20
mm®D [T Z Vv —m S U2 = N — Y LRI (Reoner 11 RE2-3305B,
BASILILE) TY Y A0 S, BEM, MFEEEZNE LZS6], i, HE%E
ITHOTEBEORMFIILLTO®EY THDH, HEEE: 5 mm/sec; &V HEE: 20 mm; &
i 50%, 77 AF ¥ —HIEIEL. KTz onTSEF %N L7,

3-2-5 EREREAM

V¥ AOERRFMIZ254 O A NTE L, FORBETFEERA10/014

20154, 301%34 . 40174, 50184 . 60fRLL 14 TH o7z, MERNTLZME104 .
YIS THY . BMOFHHICEAT 5RBREFICOVWTIIHKAL TH-o72, Vv AT
EIR20°CIZFREE L, SHTORER T CTa— MLz, ~x U R MI, HED
R RO S R OB R D3H>DIEBIZHOWT, BAE[L6, 17]ICk -
CTREM L7z, AT HBR OB S LB O S 11 (F o 72 < HBR/EER A 720) 2
59 (FEHICHR/MRK N TRY) ETO, MENRFHITHOVTIEL GEFICH %
LSRR 2269 GEFICIHE L) DOIROIFEER X Fr— & v TiT o7z,

39



3-2-6  featfENT

BoNTEEIE, P £ EEFAETRI L, ANOVAIZL2REK., 7=
—F—=7 L —~v—JEICLDLEMRELITV, p<005 ZHEZEZLV & L,
HEMTIZ. SPSS 14.0 for Windows (SPSS Japan Inc.) % T % L 7=,

40



3-3 bR

3-3-1 A F A= MR T v AOFERE, WEHENE, AR

MELELTHER LA FITON—RA NEFAR LA F IOV ¥ L OBERE K O
HEDE . AHEME DR Z Table 3-21C7"7, /77 =a—MERAE LA T IDR—2
i, NELL TBrix2360%IZ B2 2 £ TICEHEN345%HA Lz, Vv Axill
WS DBEICMA T T =2 —PEZDEFEEAERRA I —ATHDL D, EED
WP XTKGOEBIZEL Db LRETNIX, FVva—XLTLT F—AD
BEIXZNZI823, 754 mg/glle 13T THDIMN, V¥ LAOSHEIZZNE K
< ko, AHEBERIZOWTIE, 7o UBROLRIIRED L, Uy THEORN
L,

Flo. TROLOSHELEOEEBEOTRMELG . TREOL, I, HIO4FED Y
¥ LD WEBERE & A BER DR EE 2 R L 72 @ % Table 3-312 7”77,

3-3-:2 A F IV ¥ LADpH, AR OT 7 AF v —

SRR OFEBEZ IR LTV v 5 0OpH, AKX ONT 7 AF ¥ — % Table 3-41Z/~ L
7o V¥ LAOpHIE., AEBEORMENE X HIZONTIK FLEZ, @IZEL TiX
AREBROTMIC LD a* R Ob* B3N L7722, TOEIIHEMLEZEICED 59—
ETHol, 77 AF ¥ —IZ O\ TIL, AEBZRMNL THEE S & EEMEITIEL
L72erolz, —J57, 8 mg/gbh ORI ZRINT 2 Z &I Lo THEEREINL
7=,

3-3-3  ERERMAM

XK O 5 BEO AR Z RN LIz A F 2 ¥ v A OF BEFHM#5 F % Table 3-4
IR T, BHEBOBMEBENEINT DI o0 THROMR S 3D L, B! S X
BML7-, L2vL., WIMENT-HHEEEDOBEDEWICIH DD & TEFIEIZEITR D
Nxhotz, £, ZOREIZOTHROER L O TH REBEOMER %2R L,
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Table 3-2. TSS, free sugar and organic acid content in strawberry paste and jam.

Free sugar (mg/g) Organic acid (mg/g)
Sample SSC (°Brix) Glucose Fructose Sucrose  Total Citric Malic Total
Paste 97 53.9 49.4 3.6 107.0 7.3 1.3 8.6
Jam 60.0 206.3 157.0 4240 787.2 6.5 1.7 8.2

SSC, soluble solid content. The paste was mixed with sugar in a ratio of 65:35 and heated

until °Brix was 60% to jam.

Table 3-3. Free sugar and organic acid content in strawberry jam samples.

Free sugar (mg/g) Organic acid (mg/g)
Sample  Glucose Fructose Sucrose  Total Citric Malic ~ Total
Control 2063 157.0  424.0 787.2 6.5 1.7 82
I 205.5 1563 4223 784.1 9.7 2.5 12.2
11 2046 1557  420.6 781.0 12.8 33 16.1
111 203.8 155.1  419.0 777.9 15.9 4.1 20.0

These values were calculated from the analytical values of the prepared jam
and the amounts of citric acid and malic acid added. The value of control is the

same as the value of jam in Table 3-2.
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Table 3-5. Results of sensory evaluation with strawberry jams of different concentration
of organic acid.

Total

Sample Sweetness  Sourness Preference
Control 75 £12a 26 +09d 5320

1 65 +£10b 41 +11c¢c 58«15

i 51 £ 14 ¢ 63 +£13Db 6015

I 47 +15¢ 71 14 a 54 +15

(n=25)

Both genders

Sweetness Sourness Preference
Sample

Female Male Female Male Female Male
Control 70 £+ 15a 78 £12a 24 +£07c¢ 27 +10d 58 +21 50 £ 1.9
1 63 £1.0a 66 1.1 b 40 1.1 b 42 +11c 57 £15 59 + 14
1T 58 £14 ab 46 £+ 13 c¢c 66 £14a 61 =12b 64 +16 58 £ 1.5
1 48 £+ 16 b 45 +t14c 69 +18a 72 +11a 57 £16 52 £ 14
Female; (n = 10). Male; (n = 15)
Age groups

Sweetness Sourness Preference
Sample

Under 39 40-49 Over 50 Under 39 40-49 Over 50 Under 39 40-49 Over 50
Control 78 + 14 a 74 +15a 72+13a 24+12c¢ 26 £07d 27 =08 c¢d 58 £22 47 + 1.8 52 +£19
1 64 £ 1.0 ab 6.1 £ 14 ab 68 £07a 43 £09b 40 £10c 40 =14 bc 6.1 £ 1.6 55 + 1.6 57 £ 1.2
I 52 £ 17bc 53 £12b 48 £14b 66 £12a 63 £060b 59 1.7 ab 66 £ 1.6 5.6 £ 0.9 59 + 1.8
11 45 £ 16 cd 44 £ 1.1 b 50+17b 74 +09a 76 +£06a 64 +20a 54 +14 50 £ 22 58 + 1.0

Under 39; (n=9). 40-49; (n = 7). Over 50; (n=9).

Each item was evaluated valuated on a 9-point unstructured scale from 1 (absolutely no
sweetness/sourness/undesirable) to 9 (extremely sweet/sour/desirable). The results are presented as
mean + S.D. Values marked with different letters within the same column are significantly different

according to Tukey’s multiple range test at p<0.05.

44



3-4 BE

RETIE, AFTIV Y 2OFBEAENBBEICRETEELHALNIT D Z
ExHBEL, TOFTHRICHKREEBHFMHEICEREZ YT TR LI, A FaTy
LEBET LA, VEVRIASI D VBEMZDZ ENEZWN, TOEREWN
F_TF LDV v 2O E T D72, pHE TIF 5 Z & Th H[53],
BELVEESCNPIZTHAZELEMEIN TS BN, — R Nb
HLUVERIIIEES DD bO0, RN TEICHET 2 EEIEREN 2L,
REH AN oTe, £, RFEICY > TIHAFOLS DA F TV ¥
LADOLVVEEBRBLEZN, MO LTV RIFCAEKERED EITIINR D DZEN
»H o,

BB OWMEBIZOWTIERMOLO L H 508, HEBEMZODICEMS T
b DiEAF I LEWEOIREGMICR L TRI%OAEEBEA M b Tne, 2
LDORMERMENS, A FIV YL EFENDLIAKEBRIT, A FTIZmrEdERLTY
lrEEMAADEESEA, 2B TH2% TH D EE Lo, AEEEZ RN
DRTOY ¥ AP OREEIZF0.8% ThHoTm7od, HEMBEEZ S E X TIRMEIT0.4,
0.8, MUN2%IZHE LTz, Vv LOBERFIZHIH SN D AHEEIZIZTE AL EDY;
BNI ZUEOHTH T, AHEBEOLEOEIC L DR EBEZHRT D720
J U E Y IAMOENRFE CIZRD LD %ﬁbtoit\y&AKV%y
RBHRT VB EMZDEA I 71X, MEFTEMBZ O NWTHOBE LA LR
To M, ARWFGETITINBIC X D H IR O 53 RO I K D0 & B O EERINK 5 fif
IZ X DO EAZD T, INEBRIZIRIN L 72,

A F AV v NI, BFEEEZIRNT 5 2 &2 8 - Ta* K Ob*E D KIg I8N L 7=,
INHE, VY LAORBEBEEHRDEM LI EE2RBLTEY . AHEEEO RN
VY 2OEBEEHONZLTEEEZZ LN, LL, AEBOTRNEZ4 mg/gh
512 mg/glcHiR L TH 2N Lo @OE{IFHbNRN-T2, LERST, &
ERESCMNIZCT D EDNAMTH D HIE, M%ﬁﬁ%%@%i4mmuT?&é
BN, T AF ¥ —IZBE L TiX, AEEEORMITMEE & G I T2
%52ﬁ#okﬁ\SWmUL®%MTH%@ﬂ%MLto:mﬁ\mﬁfy@
TIALRENPpHOIK FIC KX VIE T L EE 2 5 72[53],

WIZ, AEBORIMZED Y ¥ LOKROELIZOWTHRET 5., AHEEOAEN
ENHEZIDICONTY ¥ AOHKROEI N T 5 &bl SNz, WINENS
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mg/g (II) &12 mg/g (III) DHLDIZONTIEEN RV EFME SN, — . Bk
DR SIZOWTIHRMENHEIN T 2IC o0 THEML, X TOH 7V
WS NI, L LRRG, ARG OV TITARBEORMEIZED S 3
ZIEHB LN ol ZHOLORRIL, AERBOEN Y ¥ 2O H KL BKIZKE
WESTLZLERBLTND, LL, EOBREDORRKOIMR S Z e /nicoun

TIHEANZERKREL, BHEOHNOBRET DL, FFICE LZARBIRERD D
DT TERnWEZx N, WORK U OB HEITF ORI X > TELT 5
ZEMNBHDTDMEBNC bR L 722557, 58], X CE UMHIA &2 R L7z,

ZNHDFRERNE, A F AV Y MIHAEEEZMA D LA, B WRET 2
ERB LML, Ll HUKISU THMEZERTIXLERH D | &
ERESCHICT A THNITVETHLRWEE XN, £7-, AEBOTRINX
NXTF DT NMEEEMBT 5 ERANO—2TH DM, AU CTITAH KD
WINEY ¥ DO SN BE B 2oz, N7 F U OFEHTONTIIARR e EF
MEL, BRDOILRDIMENPMETHDL EEZL LD, HEBOBRINIY v A
DHERESEZDVZDOHHTRILL . FEFICHWY ¥ Lz ffte XY R R &
MIRVERDOBNY ¥ D EHT AR A FNOWT L ALNTE, TDTD, ELf
HEOHEMNORFTHE, AT IV AL THURAERBEEL V) LOERE
THIENTERVWED, A F A0y 25 ET LRIIBEBHOBEOR LS
DHEED, HEBFIZERLTHLHLI) ZEREELWVWEB X LN,
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il T

A F I (Fragaria * ananassa Duchesne)lZH S CAR, MTHE LT
SNTWDLEERBEYDO —DTHLIN, TDO ‘BWLE™ EHRT 2EREIZO
WTIHEARR R Z R Eholc, ZOERE LTI, A F RO TAERERYILFE
URIFTHESNTZLDOTHREINE, FHE, BE, RIKEPRE AR
D, BEOY Y TN EEDLENTET, BRI CHBEREREE D 2
ENRRERZENFERTHDL EBZ2OND, £, REZFMTIEIE, H—0
REOHFTHLINIC L > TERRY OECE, RBRENRLDL R EL, K
BT DR DEE & o TE T,

AELwmXOHEIETIL, ERAFEKOCHARENTHREBEL TWD A F I OMKER
IR EBRERHE N D . EREA T IOV TUIREE RN & < . BRIRME WA T I
ENLMEMRH DL ENHALMNER ST, L, JFETA F ORI T ik
REBRBRICL > THEDY 55T ERRBINT,

F2ETIE, REFOWROAEEMREDO S 24TV, T OSNEZ FIL L 72
BANTEZBELEMOLTHEL, ZAZEREFMT 52 & TREOSITED AR
BWRICER DB ERGET 2D OFMREZBER LIz, TOME, BXR LI
REHNTA FAORIAT & RFHEHOH IR EFEKIL, ARKSICHBETE D5
NTHDLZEERLMNI L, SHIC, REPY—REERTE) -4 Fa%
HH LA LB —OFREFMIC LD . REFT O & A5 OB E 2 E
ITREWICHELZ 525 Z LW LN LT,

FI3WTIX, AMMEAENA F IV v LOKRKLOEBLIEIZE 2 5 EEICON
THRHEIToTm, FE1ETEMAF IOV TITHHENRNEE L DS ORI E
NHZERHLNERSTEND, AT IV % JTHOWNTIE, DHE KW EJE U DR
DIV DENERH Y | A F T LT8R AR B BT,

INHDO—EHOEIZEY , A FTORBKRICITIEE ARBARESSEETLZ
ERHEN LT, BT ETIE, HEBITIEE LRSI Em A F 2 24t
ATE, THUE, EEFIZLIVHKRZBIE L D04 F T2y, AEEOFIEIX
ZOHKZ RIFGIZE CIZS K TD720, A F30 ‘BWLI [ZEFEOELITT
B BOVRENBEETHLEEZZOND, HIFETEIY v 2OAEBRERIZON
THRHZITS7ZN, ZHHIREAENKE N &N LB —EOMEMITA L
NI, AfATFIZBLEBREEFERIBERRALNTZ, S%IL. F2ETER
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L7l 20 L, FEARIRN A FIOKRICE 2 582 X0 3EMICH 52
W9 H bz, BEUORLHMIFEORZEIZOWTHLHRELTWS, £/, £ FFLL
NOFE2 DEFERFEIZOWTHFE A KT HZ LT, ZIVE THIENREA T 2h
STEAMRED ‘BWLI IZHEDDLZLL ODRFBPIRLITHRL THETZ,
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A

K ZIT L, MLz ET DI U TRIG T 8 TiFY, JTWliExr
050 F U 7w ) B S7 RS2 B AR A B e B SR R BB SR 0T S8 28 00 B R T SR AR )
OF R A OO BILHA L BT Ed, 2, ROV TITHRENZZN
7zHawke PhilipfcFIZFA TEHALH L LT ET, AT, KX OFEBREICE
WT, THE L ZTHREEZH Y £ Ui RSP R R R O W #%
REER AR, TIHHEZERIESEHOEZR L ET,

WMotz ED L H7-0, HArOITHE L THhEzWE< &bz, ITHgtic
Jih /v TN T2 720 T i ] B BRI SR BT O /M2 R . R B AR L TRT A B AR
FEFFfRR . RGE AR, B RAFEEL A F IR ICHOWT THE N 27207247
NFERR, 77 IEBLER IR < BGHH L B £,

F o, RO —EIXMwN THEME L E L7, £ OB I F R 5 =2 F
A OB, “HEFEHRASE LR Z I EF Y v TR — LVR&DE v ¥ — D EE
F BT OIS Kb THhEnWizim&E Lz, WO TESBILH L ETFF
SR

KB, HELTECEM L IERN O ERBICERT 20K LV b
HVELER, BEIIROVZRTAZENTELEOIIKRGES 2720 THREWETE
WA Z RS, Z< OFRROY R —MNMZLbs2 b0 TY, ERTHBILHL LIS
FT, ¥, RoOZ o X o RITENCx L, BfgA R L, PAR—FL TN EL
FIEZ I L E T,

A Fn24E2 H
o B
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