(26) Pl 2 S RIS Fe A2 5 56 5

AR R & iR IR S L B A 2 AR E e TARAF
#EF

S

HIFH R g h e =P 5 LIZEERL - PRATHE ~ 258 ROl — (AR B G > SR =2 g
PR e AT e I R TR R AT > AR AR R RS B iR T 8 H IR ~ TR UL, - DL
KIS ~ AIETEE Y R b (LR TR o FRATTS ZEER o M B B B 2R S [ BR AR /KIS T ~ m]vE
TEEY) R b (ERMEEZE (p < 0.01) » EHIEREREER 16% > Hiaw bl SERE R R
FETE 25.5 ~27% » ZHEFIREAE 62.8 ~ 65 % > LIRZLLBIAT Rk 2 I LIEER: Aw (B 0.82 » mIVATERE YRy
46.1 Brix » b {EFy 12.34 5 WEIF Pk SHRTRBR A5 S MR H T VR » DURCHIRC /7 AT SR 2 | LIBERs » HOR
B R RS R M B R A AR (p<0.05) » FPOEBREHBHRE  hEELE > B
REZ R -

B ¢ [L3EES ~ ROERN TS

e HETE - PEEM LD > Ry TER] (Dioscoreaceae) ETEF (Dioscorea) 2 EEERE
MY TEERIA R NI  WEEAREBRF/AREH > HEERESEBRZRG - (LEES
LIENEIRERE - EEE KRR - SERIRZEEREY) - IR¥ESR - B - #E% (BEF-C K
%) KEEYIESE o IEEMNEE BT MEERE ETTAE o R NIBBRLEM S E R (5 0 1998
BI5E > 1999 5 BBEE > 1995) o H iy DASRILZER Wi o kR (R0 > HAE RIS - =B R - ILER - 585
B~ FEMFESEDIRE - THREHR AR R E A E ZEEARR - W EER K R A ZEMRE (VIFNES »
1999 5 {&H15 » 1997 5 ZZ > 2000a ; Z|Z > 2000b) -

B A LLIEE RS T 1,000 ZAEH - JEECRES ATt AT 300 b « RS HfE ke & B H (I -
AR RE R - [[EEEE =00 — R [E R AR SREY) - IRIBL BRI LIgE ek} mT R (e 2 B E 5 Ut RS
B BEHEEEE SN EE - RS EREELITHE © (1) TERE  ERRESHER
BB o A EARB LIRS - S ERANBARR SR - (2) NEE8E Wl KIBIHEHINE - gk
SREFERE 0 (3) MBEHEHINS  REFELRKEE - HRSERHE (5 1995) - gEEld
BB ERERENS - B RIETEZ BERE R — &7 2 72 o ARIR S i AT A RUE R 7 i AT
IR - (HEEZ MERZE S » B R BB RN LE 2R AME » HFERHNKSEEREE
Bk - IR A AE 52 B LA IRD [ S BEIG T » S B0R # i A B 7T 5 BB (R B 38 4 (£5%



1) P S pbf e R A | LB B A s i T e (27)

1998 ; Ring, 1985) - BEEAEL > AU B BSL himEAD E ERAYA @ - FRe fEARHWIL > thE
BRI - #5855 (1995) fRH R ReT Ve RIRE R R I i2 & 1 AT 88 - IRl AT TR
M - Spies and Hoseney (1982) $5HFE/NEER (L2 1 Bl & FETBAS Al & P BOPEAS 1 Al
R IB S BAYIP BE ZEIRERG RIS AR th S22 RE R R TR Nt A & 1 2 (A5 4 (Wang
and Jane, 1994) - [Rltt > BANEAIFEA RS - RERER RIS H R EEES R v] sE & A 1R e R E A -
AMPERERERAEEERSS > SEBEMMELARRERZE NIt ATRERZFER > 25
FESLEIRH R R — AR FEERY 30 ~ 40% /e » fERRBES B LIRS IR G - Eon] BNz sn iy 5 - e
AR S PRk - BV IIE - RIS S SR 2 B %2 - I > AFFERAIFN
JE i EA B Rt B SRR Tl [ BE R R AL /T > PRRTHENE ~ 5 RomlE S LIZE g B YLt 2 %
B WHFTRE I R E T A M AR R - IR R -

AT FH T

— ~ B

AT I LIBER R - Ryl B s R R LBE s 5 2 a0t - BB BN R B BEH R R D
RERERBEAMAT  WEOR R — K EWHLH S bl e BRhiEE B s BT 58 E s
{75 B-amylase J% pullulanase H /SHIAT] ©
Z - HEBAE
(—) R RRR R T - B TR ARANGE 1 -

L 2 |:> e |:> TR |:> %

P G ae | (O | e

L ZEER adE

Fig. 1. Flow chart for the processing of yam filling product.
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Table 1. Quality change of yam filling product prepared with various condition.
AL Xi X X K> KiEW AAMEERY BEE L b
Treatment Moisture Aw Soluble solids  Hardness
mb% “Brix g
1 -1 -1 0 27.84 0.882 36.8 57.3 423 9.56
2 1 -1 0 30.78 0.863 43.6 74.7 4442  10.55
3 -1 1 0 24.95 0.828 40.3 56.7 39.78  11.63
4 1 1 0 25.94 0.803 47.8 64.3 40.69  12.87
5 -1 0 -1 29.16 0.865 38.1 68.3 43.7 10.36
6 1 0 -1 28.55 0.833 453 55.7 4293 115
7 -1 0 1 26.38 0.861 38.5 81.3 41.3 10.73
8 1 0 1 25.22 0.832 45.7 57 40.31 11.87
9 0 -1 -1 29.66 0.870 39.8 83.3 43.81 9.98
10 0 1 -1 26.67 0.816 44.8 50.7 41.53  12.28
11 0 -1 1 28.95 0.873 40.6 57.3 4346  10.12
12 0 1 1 27.36 0.813 45.1 61 42.16  12.46
13 0 0 0 24.83 0.842 42.8 55 39.09 11.22
14 0 0 0 24.68 0.845 42.5 61 40.18  11.26
15 0 0 0 25.17 0.840 42.7 58 39.52  11.21

*Xi (-1, 0, 1): sucrose (%) (22, 24.5, 27).
X, (-1, 0, 1): malt (%) (55, 60, 65).
X; (-1, 0, 1): 0il (%) (14, 16, 18).

R 2. JERE ~ ZEF BRI =R L R e S TR R i SR MR 5 0 AT

Table 2. Analysis of variance for the response of yam filling product prepared with sucrose, malt and

edible oil.
SEAR
AR Sum of squares
Sources df Koy AKIEE AAEEEY) i b
Moisture Aw Soluble solids Hardness
mb%
Model 9 45347518 0.007966°  142.0452  705.626833 33.854932 12.921958"
Linear 324222325 0.007879" 14039257 216.9475 15.088675 12.875575"
Quadratic 3 19.608943  0.000066 1467667  101.024333  18.148032  0.030358
Cross product 3 1.516250  0.000020 0.185 387.655 0.618225  0.016025
Residual 5 10.063642  0.000052 0.464167  649.5025 7.873242  0.031575
Lack of fit 3 9.937575  0.000039 0.4175 631.5025" 7.270375  0.030175
Pure error 2 0.126067  0.000013 0.046667 18 0.602867  0.0014
R-Square 0.8184 0.9935 0.9967 0.5207 0.8113 0.9976

S 3 RIFRIN LSD AE 5% K 1%k HE 72 SLEEEE -
*** Significant at 0.05 and 0.01 probability level, respectively.
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3. FERE ~ A BRSO =R A T BE R S E IIR < B ERE S (IR ET 0T
Table 3. Analysis of variance for overall effect of the process variables on the response of yam filling product
prepared with sucrose, malt and edible oil.

SR
l%fess Sum of squares
variables  9f K43 AiEME A EEEY FisH & L b
Moisture Aw Soluble solids Hardness
mb%
iR 4 4.127606  0.001427°7  104.45016"  131.376058  2.714754  2.585605"
Sucrose
B 4 30.536740  0.006525" 37.181417  559.414519 20.345538  10.20892""
Malt
ERE 4 14813763  0.0000324 0.606314  414.437692 13.768066  0.143902"
Edible oil

T SrRIERR LSD E 5% 1% K HE 2 B -
*** Significant at 0.05 and 0.01 probability level, respectively.
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Fig. 2. Contour plot for optimum response of water activity of yam filling product prepared with sucrose, malt
syrup and 16% edible oil.
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Fig. 3. Response surface plot for optimum response of water activity of yam filling product prepared with
sucrose, malt syrup and 16% edible oil.
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Fig. 4. Contour plot for optimum response of soluble solids of yam filling product prepared with sucrose,
malt syrup and 16% edible oil.
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Fig. 5. Response surface plot for optimum response of soluble solids of yam filling product prepared with
sucrose, malt syrup and 16% edible oil.
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Fig. 6. Contour plot for optimum response of b value of yam filling product prepared with sucrose, malt syrup
and 16% edible oil.
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Fig. 7. Response surface plot for optimum response of soluble solids of yam filling product prepared with
sucrose, malt syrup in the presence of 16% edible oil.
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Fig. 8. Combination of contour plots for optimum response of water activity, soluble solids and b value of
yam filling product prepared with sucrose, malt in the presence of 16% edible oil.
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= ILEERRH 2 BB DT R RELF I EET

DURERE ~ 285 e iifie  fesd (i FH B SR 2| LBERtE T B2 itk - [RIRREIT — RSB AT B RE
anat o % 4 Fy—fiRBic 5 S Be 75 R B L ZERAS RERT FE Z SVB T IE Y - R RE RIS AL —
fiseHic 5 S oK E T R (S i i 5 s

FEMEIF IRl > i — MRRRRH A a2 B 7 U B A Sl | 138 e PRSI - B USSR e 5 R
AT 2 | LEERETT B RESLRT - HmaPRs RN S For - SRR SR O P 282 IR R » iR
PREAIF IO > 2 il BB RO RN R 6 FERDE SR Bl m 2 HIA S BR T &R R EBEESD - i
At AT B R DABCE I 5 B E iz 88 EE - HLURR - R e R 2 MBS IR R A B 2R (p <
0.05) - Ffor EEHRMEAE - HREEWEE (720 » BUREZER -

7 4. R[EIBC TS P e | L 38 S E AT Z B AT
Table 4. Quality changes after two weeks storage at 4°C of yam filling products prepared with different

formula.
T V= IKIE AT T (FUEs L b
Sample Water content ~ Water activity ~ Soluble solids Hardness
mb% “Brix g
LTl 26.26 0.823 46.1 117.7 41.03 1234
Optimal formula
A 41.74 0.931 27.0 438.5 6135  9.10

Comparison group

5. IR T B8 L RS 172 AT

Table 5. Sensory evaluation after two weeks storage at 4°C of yam filling products prepared with different

formula.
E3E AR & R i BEETE
Sample Flavor Texture Sweetness Color Overall
BN 5.9 8.2° 7.6" 6.3 8.0°
Optimal formula
ESPEEl 5.8° 5.6° 5.8 6.8° 5.7°

Comparison group

[FET I F-RHHE E 2R LSD 7 5% /K UEE AT
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 Filling Processing by Response
Surface Methodology

Mei-Fang Hsu

Summary

The purpose of this study is to develop the sweet yam products by using local produced yam.
Response Surface Methodology (RSM) was used to investigate the optimum condition and effect of
sucrose, malt syrup and edible oil in yam filling products. A central rotatable design, three-variable
and three-level, was adopted and water activity, soluble solids, and b value of products were
investigated as quality indicators. The amount of sucrose and malt syrup were significantly different
at 1% level no matter what was water activity, soluble solids or b value from analysis of variance
for overall effect of the process variables on the response of yam filling products (p < 0.01). The
optimum amount for yam filling product was 25.5 to 27% of sucrose, 62.8 to 65% of malt, and 16%
of edible oil and the water activity, soluble solids and b value of the product were 0.82, 46.1 Brix
and 12.34. 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 filling product thus prepared was accepted well.

Key words: yam filling, response surface methodology.
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