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MAREHEERS ILEZE SoxBEMITERAE
R, REH

m =

FA & FE th EABA R L ERGE  RNLE, EFBERAABS=AKGEHCES  BRA=
SY=FRNPOIEE R EMERT  FTERANGEBRARCHERERTERL LR, TREF
DB LB, BE. BRE. BRUERBHEAEE. AMB2ER s R R LEREFEY
WEBNZEY, BE. BRE SRUERBHAGRESHE(P<001), ERABBERES 05%,
HEECZRBBER LERER 508 ~ 55% , BHFFERETT 28.3 ~ 30% , AZKLLHIFTR 2 1L &
BHMESR597.19 , BEEEA 6679, BREEA 190.74 , B#RMHEA 084, BMHEA 16.36 g ; BT
MRTERBRERZATONMETR , UREEFFREZLES  HNR, HEREREIMEHRE
ZHEEBEZEZR (P<005) , IoRBURBEAE  HYAESBNEE  BTEIMRK.

BASE  LEBHE, REHEE

2L

B

Tij

IWEFEZERE | REBHIL , BEER ( Dioscoreaceae ) E#E B ( Dioscorea ) ZFEEEMIREHE
Y, O ESERESEEZRE , EARME. B8R, LBEFM, BHE. BROESIHE  TRHER
PRUREREZEERR, YAEARREBALEEME( ISR, 1999 ; R M= , 1997 ; 21 , 2000a ;
2% , 20000 ) o B ATEALEERIZEBEIL 1,000 2 E |, JCERIBEELD 300 2 E , HEREZERIEE
BREENEMNMEE SSEASTHMNIAR  RELESNIFAE, BEERALENTIERS
FBEARLER, LY, LEERE. LERE, LEHR., LEARESE, LERHBRIER,
MAREERMEENIRBFEZERETICH , TEE (199 ) SHRNFRE , BFRKERS R
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#1500, K150 REBAXE 039, AT EAFAREMEEARRTAZRLERGFEBRERS |, &K
FLE BHEREABHLERGEREEYIECEE B LENMNIRA,
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BT

—. BEBEME

AR 2 ALK Bl ( D.alata L. var. purpurea (Roxb.) M. Pouch. ) LUZERRI B 2004 £ 2 ABE=Z
2, BRNCERAARBENSY  EERBEARAR,

=, EBmFEE

(—)RFEMMEERERERET ( ES , 2002 ; Box and Behnken, 1960 )

FERAILEE (X, ), BFE (X)) REAB (X)) S=AKGEEEE , #kiBBoxFBehnken

(1960 ) 2 =BB=FBRMP LA RE R EHER , FEFAARANKREEREZRBAEER
BMAIEHRN L, TREFORM , X2 LR, FOMRERTRD IS 45, 50%K% 55% , X, 5%
10, 20%%% 30% , Xs7' 5% 0.3, 0.5%K% 0.7%. REMRZERUEDFEASE, KEHE. BE.
pH, BE., #E. €% 244, BRE. BRUERBEFEE,

. BE DR BEREZRE

A SAS BBEREX (19685 ) EITREMEEN DN , RH=ZB8H 2 -XZHEHFERX , BEL
ETRBL  RESEZMTREGRE. HREREFESE (X ) 2BRENERES  URKE
MR (Y ) FIBZKER , RE=ZBH —RZEABRINT :

Y=Bo+ BXi + B2Xy + BaXat B oXXo#B XoXa+B 1aXiXs+ B 1 Xi? +B 22X + B 3X3°

Hep i R RBEZFRE , R Design-Expert System Bi88 (1997 ) Fi8 2 ZEXNLE , BALK
BB N TR R AR

N, ZHEE
pHIE LABR iR B 51 ( pHep®5, H198128, Hannan Instrument, Inc. ) EIE, AAMER YA i
&t ( ATAGO Refractometer PR-101, ATAGO Co., LTD ) BIE , R 20 T2Z'Brix&kR. KEMRE

( Walter and Seeger, 1990 ) BARotronic HYGROSKOP BT-RS1 I 2. KO EEREAS LBETERF
B, AR5 okm9aRMmRER , A 1056 B R UNEEE , UEEFSHFHEZ. BFN
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2% ( NIPPON DENSHOKU Color Meter ZE2000, Nippon Denshoku Kogyo Co., LTD ) #1720 47 , LA
Hunter L.a. bfE&RT ,L=100 828 ,L=0482R ;a= +KAIE  a=--BFAHKEE  a=0 AKX
B;b= +RAES b=-KFRAE® b=08AKXE *E( centipoises, cp )AKEE X ¥ E &1 ( Brookfield
Model RVDV-11+ Viscometer, USA ) JBITE , HUEk 100 giE A 100 m/i&#F , RV spindle& No.S06 , X 1
rpm , RE20 T, EERE 2 minRCEE{E ( Torque% ) , B3R 10000 , BN AFTRME.

BEHM LI MRIES ( TA XTplus Texture Analyser, Stable Micro System Ltd., Surrey, UK ) I E
NEERRTENREHTEAR (BEARBELE ) , REUKIEFE , FEH 3min , A 1 mmsec'E
ET B M 23 mm , Trigger Force& 109 , BIEFEZ N , LAEE ( Firmness, g ) &’ , FTEHN OB X
AEFRMEBE, TPARETRAMERNERAE , EAP/OSSIKETEEIRIR ( 1/2 inch diameter ball
probes ) , B#EH M 2 X, # 50 g MO X ERER 35 cmW AR ( BEBERBEL ) , L 1 mmsec?
FRTBEm 20 mm , Trigger Force& 59 , BIEMEE ( Hardness ) . BH#RE ( Adhesiveness ) . BRM
( Cohesiveness ) . 58 ( Springiness ) . [EI5&EM ( resilience ) . B ( Gumminess ) IR,

EREMFTL 5 DHIEHFMTSE 5 D AKRER , 1 DAKFR (Larmond, 1982 ) , HEHABE
. B, BK, ORRERESIMETRT , MTSARKIIRZHERREARBE.

i SR EA ST S

— WE, ZFREABCREXRE

MARHBERERILE, FFREABZ L, TREAEDHIS 45 ~ 55% , 10 ~ 30%K% 0.3 ~
0.7%. HIt , AHBRP=BH, =B ORERT , FRAWLE 0%, EHF 20%, RAR 0.5%FR
ROBREFERAE,

W, ZEFRAABCRAFEABHLESRECYERROR 1R, MAREE 7 RILES
Z 3 ESRHEMEREERZERBENERZES 5 MAKARSME DR RB KA E S 5T
B(XR2R%3). AREHRESIT/R (X3) DBHEYE. BE. BRE. BRERBYHIEEY
EREXTHENEERE (R?) 2515 99.1, 98.1, 99.3, 95.4%% 99.0% , BEERZE S EE ( lack of
fit ) 19T HEE , R ARSMATB 2 EXIEFEEY , THMBZHEXRE , METCREEENRMRE ,
AR RELERERRAFRE L BWRERER ( Motyckaetal., 1984 ) .
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SHEEFHEANBEERZEF I MER (X 3) , BERERHM. BE, BRE. BRHY
EBY  LEREEFHEXNEEREETE (p<0.01), Hik , RFFRBELE (X, ) BEF (X,)
ERHEEXEERAZEINRF , YHKEAB( X )POBEBRE I BIRAER SR PREBHK.
BWE BHE BRUERBUHEFIEEN =88 _-)X21EHEX( Floros and Chinnasn, 1987; Mudahar et al.,
1989 ) , MITFFIR :

BHMREMR =B - XZEHER

Y = 196.77 - 99.08X; - 191.63X, + 21.05Xy; - 92.09X5, - 99.26X,X, (X3 = 0)
BEEREMRZ =B _RZELER

Y =10.02 + 3.35X; + 6.13X; - 0.49Xy; + 0.73X5, + 0.65X, X, (X3 =0)
BHREREMR = -XZEHER

Y = 112.7 + 36.70X; + 70.87X, - 5.88X1; + 6.74Xz, + 6.03X: X, (X3 =0)
BRUEREMRE =B _XZELFER

Y = 0.88 - 0.02X; - 0.04X, + 0.006X1; - 0.001 X, + 0.008X:X, (X3 = 0)
BHREMRZ=BH_XZEFERX

Y = 7.80 + 3.35X; + 6.13X, - 0.50Xy; + 0.75X,, + 0.65X; X, (X3 = 0)
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£ 5 HF R Design-Expert System BE/@E , ARSI SNEHRE R X EMEE , A XE7
HERERRE(E1-5) AERZBHEEAEER, ERABRERER 0.5%, ILERBEE 50.8
~55% 2@ , BHFREE 28 ~ 0% MK , HILEECRBHMER 597199 (B 1) ; ENERZE
EREER K RARREEER 0.5% , MILERETE 46 ~55% , FHFRETE 24.615~30 % , HILE
BEEAR 6679 (E2)  EUBREREERN , RABEREEEE 05% , ILERERE 45~55% , &
FREE 25~30% , HILEEBRAEES 19074 (E3) ; MMUERMAEES , RABEREEER
0.5% , ILEEBETE 45.5~55% , BEBERE 25~55% , HILEBRRMEAR 084 (E4) , EUBM
REER , RABEREREEE 05% , ILEEET 48 ~55% , BHFEERE 275~55% , HILEEBEBMEE
£ 1636( B 5 ) MELAER HEEBEHKER A LERET 50.8 ~55% , HEHFRET 28.2~30% ,
RABRES 0.5%, UZREHHIFTRE 2 L EERHM A 597199, BE A 6.679, BHEA 190.74,
BRMR 084 KBS 16369 (E6) .

EERE (1999 ) BLUKE, BREBAXBHEFEBETREMEIMN=RAF K EEHREFER
KEHAFREEERFENFERARE K MEREAXBAREYE. THEENFEEHEAX
BEnmEm , miEkEAEMNTED .
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DESIGN-EXPERT Plot spreading
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1. R 0SNEABGRH TILEREFAREABHILEERFERL o EREHRE

Fig. 1. Contour plot for optimum response of spreading of yam spread product prepared with yam,
malt syrup and 5% edible gum.
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2. EROSNEABKRU TILEREF  AEFEAEH LEEFEER(L  SREHIRE

Fig. 2. Contour plot for optimum response of hardness of yam spread product prepared with yam,
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malt syrup and 5% edible gum.

DESIGN-EXPERT Plot

adhesiveness
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Fig. 3. Contour plot for optimum response of adhesiveness of yam spread product prepared with yam,

malt syrup and 5% edible gum.
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Fig. 4. Contour plot for optimum response of cohesiveness of yam spread product prepared with yam,
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malt syrup and 5% edible gum.

DESIGN-EXPERT Plot gummlneSS
gumminess T - 163625
® Design Points ~ =4
[13.2912 ~
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Y = B: maltose
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Fig. 5. Contour plot for optimum response of gumminess of yam spread product prepared with yam,
malt syrup and 5% edible gum.
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Fig. 6. Combination of contour plots for optimum response of spreading, hardness, adhesiveness,
cohesiveness and gumminess of yam filling product prepared with yam, malt syrup and 5% edible
gum.



(40) REEURBMFERSE 58 i

=, WEECmES TR EFEmET

RLWgE, ZEFRAABCRERARREZRREBELEEER  BARET -RRESTRE
BEmEt. RAR/TEERRBBERSARELEER 1 BrFcmEs B , BRI MERBAS
EEmZAAMERYEBRAENBASHRERAS , MBEREBHFEIRE.

EEFMRTNS  BTHTELEEEFEHRE , BUBER S REFMRFBIERILER (JRR
BEOWK ) ETERRT , M D TRETRUREE AAREZILESR  HOR, HERERESMH
HRECHEAEEEZER (P<005) , FoERYRIEAE , HATEBNEE (7T90L) , BRES
MR (K5)o

®4 TERFASHHLEERE DT

Table 4. Quality analysis of commercial and homemade yam spread.
LZEE At kg AoEtE Ub PH O mmE g4 EE 0 BRE O ERM B

Yamspread gty Mois-  Aw Apparent Spreadness Hardness Adhesiveness Cohesiveness Gumminess
Soluble ture viscosity
solids
‘Brix mb% cps g g gs g
She 32.1 66.0 0.959 59.52/ 5.95 150000 172.703  9.732 -83.992 0.885 8.611
Homemade 735
(FREK plain)
Sha 315 62.8 0.959 26.01/ 5.31 175000 167.112  10.59 -97.516 0.839 8.885
Homemade 12.48
(RFELR
black sugar)
HE 50 46.0 0.916 52.79/ 6.20 127000  46.36 10.46 -61.50 0.90 n.d.
Commercial 9.02

n.d.: not determined.

£5 HERFBHRLBE THRAT

Table 5. Sensory evaluation of commercial and homemade yam spread.

B BIK mp= HE &% ERESE
Sample Flavor Texture Sweetness Color Overall

¥ B&4H Comparison 5.7a 56b 58b 6.5a 5.7b
group (Commercial)

%! Homemade 59a 7.2a 7.6a 6.3a 6.6 a

(plain)
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=% Homemade 6.1a 7.0a 75a 70a 70a

(black sugar)
BTRXFRMEEERT LSD £ sk EEZRTHEE,
Mean values within column followed the same letters are not significantly different by LSD at 5%

probability level.
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Study on Yam Spread Processing by
Response Surface Methodology

Mei-Fang Hsu and Wei-Ling Hung

Summary

The purpose of this study is to develop a yam spread product from local produced yam.
Response surface methodology (RSM) was adopted to evaluate the combination of three variables,
such as yam content, maltose and gum, on yam spread process. Three-variable-three-level central
rotatable design was used, and the spreading, hardness, adhesiveness, cohesiveness and gumminess
were investigated as quality indicators. The amount of yam and maltose were significantly different
at 1% level, no matter what was spreading, hardness, adhesiveness, cohesiveness or gumminess
from analysis of variance for overall effect of the process variables on the response of yam spread
product (P < 0.01). The optimum amount for yam spread product was 50.8 to 55% of yam, 28.3 to
30% of malt, and 0.5% of gum and the spreading, hardness, adhesiveness, cohesiveness and
gumminess value of the product were 597.19, 6.67 g, 190.74, 0.84 and 16.36 g respectively.
Regarding sensory evaluation, the texture, sweetness and the overall acceptability of the product
prepared with optimal formula were significantly different at 5% level with control group (P <
0.05). The results indicated that the yam spread product thus prepared was accepted well.

Key words: yam spread, response surface methodology.



