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Effect of Adding Sweet Potato on the Quality of Beef Hamburger Patties
Hyeyoung Kim'
Dept. of Culinary Arts, Woosong University, Daejeon, Korea

ABSTRACT

To develop hamburger patties with sweet potato as a functional food, hamburger patties were
prepared with various concentrations of sweet potato (10, 20, 30, 40, 50%, w/w). The moisture
contents with sweet potato were significantly higher that of the control group. The crude protein
and crude fat content of the control group showed the highest level compared to the groups
with sweet potato. Only the 50% sweet potato group showed a higher level of crude ash than
the control group. The cooking loss rate and reduction rate in diameter in the groups with sweet
potato was significantly lower than that of the control group. The L value (lightness) of the
groups with sweet potato was lower than that of the control group. On the other hand, the
a value (redness) and b value (yellowness) of the sweet potato groups were significantly higher
than those of the control group. The hardness was increased by adding sweet potato. The gumminess
and chewiness were also significantly higher in the sweet potato groups than the control group.
The preference of appearance and juiciness in the sweet potato groups were higher than those
of the control group. On the other hand, the preference of flavor was similar in all groups. The
overall acceptability of the control group was similar to the sweet potato groups except for the
group with 50% sweet potato. As a result, sweet potato can improve the appearance and texture
and 20-30% sweet potato would be suitable for making hamburger patties.
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7 o] Eo] AAFEJTHKOSIS 2017). AL7rH= A
Hi7} Bolstal, ThHAT Foeke] o, 7%
wslol] zee] Aste] fEuEHE ozt o
T7hAM % dE] AefEar o, ofalo} 2] ejlx
= 57, dxdrle}, MEY, A2 dd ggo

2 F=o] @ ke Akl ItHKOSIS

SF ARl o g Zhgukgk o v (Walter et al, 1983),
FHTolls FHe Aol faE o] 8e Holdf B
FTHEAE Tho]o]E AFoaE o|gHal 9tk o]
2et ek ARl ATekE o8t dFE
AHEH AaTuls ket Alzg A7]¥(0h
& Hong 2008)94] AtulE 150 A= #H7}et
A3 FA5Ao| Tttt BuElen, 17
nhg o]-§8k 5 (Bark 2010) X 270} 7}
o o8] £A%7] aamylase E4Jo] S7lslR oM,
Ik 7l o3 vt Fwvt Fkehs At
BaEt, Aot H7E FH(Choi 2015)9]
AT AdelrE ksl Tleg A AFE Y
St ot A a} A AswFo] AAgskA] ol AFE
o] FHo] 1127 g2 A& MR Bl
on, g} BE H7he A5} (Cheon 2011)
Az 2315 HAA3} siqiet. =3, 2 dx A4
Ak 7HRE Sl Hrkste] Alxzdte] dilslet
A& 371 377 BaEQitk(Lee 2012), €%
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of A73tE I &u7E S8kl glot A
= Ak ZazE o] vk dEo] glo]
HRk, 13}, FHAs) F gAbESke] dNES &
7¢I $-217} ETHChin 2000). B3k, $-2uket ¢l
Tof Pl ket =Rt F43] 7t

3kl QOJ(KOSIS 2018), ST #3lol w2 A

~

o=
ERe

M

EICER

9,
ox, oH o

g2 ofr >

25 7V AF o] o] Folxgitt thA
Bh(Kim 2013a), #¥43H(Choi 2014), AHH Zz}H]
(Cha & Lee 2013), ZA|E% (Hong 2011), 5715

o,

A 2~(Chung et al, 2008), FHFEH(Choi & Kim
2014), ArHLee 2015) & TRk S WA o
gol| Hriete] a2 7S SRR At
PR ot 83t A= E3lth
olel B AtolMe Holdfr Fel wi¢ =L
HIERRIS o 38kl dle a7vks WA o)
Yol HrletmeA A dhgs AL, S48
T A A F EF, Heldf el
7he B ooz}, FE Bies FAANA FHE T
TINA 71585 A F e AE RS
sk

Ao HHom dvt =

1. etz

U =S A B A A5 A T4
shof —20C ol Bt AR e™, Suliak vhaL
THHE 2016 29 thAA] S A mRECA T4
ste] ARgEFTt A2 FEAE(Manna, Sejong,

Korea)S ARE-3FAAT].

2. Al DHE|O| HMIZE L

7] ofE] A|Z v]&-E Table 13 2gko M Lee
& Park(2000)8] AW &3] Axakqirt. 23
o] AR AmlE IS = o W A F =7
= AAsIL AZES WA 0.5 cmo|3FE A thA =)
A171(R301, Robot coupe R301, MS, U.S.A,)¢] 30%



b ZobA] AMgRGitt. Adel AR 52 At
AAZ2E AASH] T57](M-12S, Meat chopper,
Fujeekorea, Kyungki, Korea)& AR&-3}e] 23] wlajs}
o] 83l T AAE 8o AU WAk
X sllE 5 Aol ARgskdet. FEle] AR
A3 B85 5 oy 0, 10, 20, 30, 40, 50%2]
it AunlE Hrlslke] S5 40 g, 24 6.5 am,
7 1 cme] 7|2 AYstet 2E SEE Y
ZF 190°C Oven(FCCMS Fujimak, Tokyo, Japan)ilA]
M| AES B35l LEAMIM-380SD, Lutron electronic,
Taipei, Taiwan)& ©]-83Fe] UYF-2% 75CollA 15%
FABIASH 7HAARES St & 7R 3 7k
gk 5 Adeolx 1A Y F water bathE ©]-8-5h
A g PReesE 30T = A8 71A14] 8
WA S APt

Table 1. Ratio of ingredients
(g

Sweet potato (%)
0 10 20 30 40 50
Beef 99.5 895 795 69.5 59.5 49.5
Salt 05 05 05 05 05 05
Sweet potato 0 10 20 30 40 50

AR EA-2 AOACH(1995)el] whe} at3]
o, I7lE 0, 10, 20, 30, 40, S0%2 Z}7] G2
Arlste] Azs WA FRLE 105C Y=
Z AW skeke Soxhlet F5H
o2 ZAsrt, 2 AL semi micro- Kjeldahl
H(N%6.25), Z3]ES 550T 723 or A
ato] Zzh 43] vkE ZAste] FAp FEAAE
UERf AT

4. pH =8
A el pHe 3E AR 10 goll S/ 90
mLE 49¢] 24 7](HMF-1000, Hanil, Seoul, Korea)

D0 WP 2% WA HES) B ORI ¥ 7)

2 3027 v F
Toledo, Schwerzenbach, Switzerland) =
sto] 23kl HRgst B
& Lim 2011).

pH-meter(Delta 350, Mettler
38| Wb
A= YR ITHOR

AE Z7gste] vustdtt. FAE Ae2 5743t
a1, FAF} FA= Vernier Calipers (530-Analog
type, Mitutoyo, Kawasaki, Japan)& o]-&3}o] A=
stk 242t 53] whE SAste] O P 35
Pk el

oﬂﬁ/\]ezak
=7 a5 %
ALANE T 100
47 2ras (%) =
HNAANEAR - AL FARAT
IEERERE: 100
FA 28 (%) =
LA AT 7D F AR T
== =100
IEERERR]

6. M- =4

ke ANl Alza duAlel s A5
Al(CM5, Konica Minolta, Tokyo, Japan)& ©]-&3}
o W (L-value), M (a-value), % (b-value)
& SAstslen ofm AR B2 Lk 92,51,
afte —0.19 , bgk -0.08 o|At. Z47} 73] vk =
AT I HAgT 2EEAE e

S
(=]

A

7. ZXY

A

Texture analyzer(TA-XTII, Stable Micro Systems
Sutey, England)& o|-83}0] 274748 73] Wk 27



A& 02 FAFE w) HoJA= force time curve®
HE A% (Hardness), F-2H3(Adhesiveness), B84
(Springness), 2-%]4d(Cohesiveness), 7343(Gumminess),
28 X(Chewiness)¥ 72 TPA(Texture profile analysis)
parameterS ZA43}Itt, &4 2312 pre test speed;
1.0 mm/sec, test speed; 1.0 mm/ sec, post test
speed; 1.0 mm/sec, Distance; 6 mm, trigger force;

10 g, probe diameter; 75 mm ©]QTHKim 2013a).

8.

ITFEE 0, 10, 20, 30, 40, 50%E ZH7) th27
H7ksto] WA Ele] B 7|sw ik &1
2 3 g 35S dideR A
o} AlE& 28] ¥ 40T water bathell 3|5} A|
FHAIL, 1x1x1 em A7|2 Zeh 2 Fo] HAl
o} AlFs At ZF AR WEERE B8] A
5o AAS wiAlEkdet. g el Als 7t - o]
A3 3 F5 A s AR kAl et
A v FrHE s ootk 4
A o] &2 2P (appearance), A7 (texture), TE
J(juiciness), FFr](flavor), HAAH 7]E%E(overall
acceptability) 2 3FL, 97 3 HEHE o]8ste]

MR Ars 7|5rT} Sk ACR Sl

i
olr

A

lo,
o
;

o mo g

9. A =] UY

B AF Al Wi dloly #42 SPSS 12.0
program(Statistics Package for the Social Science,
Ver, 12.0 for Window)<S o|-&3}e] 3 TFHA}F
= YeplSla, Fatgkel] tgl HlnlE ANOVA test
T O H A 7A (Duncan’s multiple test)ol] &3] 2z}
AgZre] o8& pl0.05 FEelA Agskadet.

. 23 2 32

olH} S|
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HI
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ATk A7EES Defeke] Alxgk fu o] dut

D

RS B Avp= Table 29} 29k}, 170} 3
7} FAL] SRR 54.14~50.42% FF0]R e
™, AgukE H7lekA] ek vzl Bl gl
bl S5kl whet Rgero] fejHom F
7¥eFATH(p(0.001). #aL7] ApAl] gtk B
70% AF(Lee et al. 2010)018 Zz] F WA o] £
BErEES 50~60% AER 7HAsHLee 2015),
olAH H7b=el oJaf FREAwFo] T e At
= ArkE A7k WA sliE (Lee 2015)9F A4 2
2h] 7} W7 (Cha & Lee 2013)0l4] 710
ofs] R3] Frkete Al fARHIL o
A dvhs §7 Aol dFE a7k gAlst
o

o] Aol vt F7hEH FRRASol Z71E )

Table 2. Approximate composition of the beef hamburger with different ratios of sweet potato

Sweet potato (%)

Sample F-value
0 10 20 30 40 50

C“fde 54.14 + 0.25° 57.59 + 0.62°58.92 + 0.43* 57.94 + 0.23" 57.97 + 0.53" 59.42 + 0.92* 45.70"""?
moisture

Err;i,en 2731 + 1.30° 23.40 + 0.15°19.70 + 0.74° 17.16 + 0.24% 1522 + 0.48 12.07 + 0.28°283.96"""

1

Crude fat 15.65 + 0.72* 12.51 + 0.40°11.12 + 0.35° 10.64 + 0.33° 9.33 + 0.25¢ 7.36 + 0.33°176.87""
Crude ash 0.75 + 0.05™ 0.72 + 0.06° 0.76 + 0.13* 0.84 + 0.02® 0.84 + 0.02®* 0.88 + 0.07* 3.52°

"Means + SD, n=4

?The means with the same letter are not significantly different according to the Duncan’s multiple range test

YSignificant at ~ p<0.001, "p<0.05



0 2 AFEEtHCha & Lee 2013), 171} A7} 1L
o] 7% Tl Hrlere] Fvbgtel uel &
o] T7He AE Hlow(Bark 2010), AT
2 #Hrlet dr|del A9 HF7|7re] Z7)dte]

w z?u} o] ¥95% R Fagol E

@ 4 e
o o

r\l
o,

°7} T EREE MR dies
AWM A dEle] FEREFES SVHAZE & dS A
02 7]¥cHOh & Hong 2008), A 317wm}o]
Z2odf TS 9.79%E FEAT B84 2o
Afa dego] Aol 2 o FREe] Jtkal B
o M(Kim & Ryu 1995) o|& Fal 7w} 37}
7} sjElell Aol s S
71 et

SRAVEE 2R giA gl wjet o2
3 el o =AY 2 frolHoR
Ak dok(p0.001), 230 FhFe gt A
Pl S7Fgtell wht 40 H7Re7AlE 2 Abels
Koz gkgkort 50% H7hte] A-g- tiztel] BlF]
frolH o= ofE S7FHATH(p(0.05). BF ATollA]
 EAANE AEEEep As
of W7IER B Aol AME AEE ﬁbﬁ“ﬂ}

o= o
& Ao

s

N

Aol 1,26%, ZAMo] 0.2%, %
D= QTHShin 2013), SFol| H]
3 myulbe] gD 22 gFo] dX|3| B
oZoll ek H7h A g ] 2uAs 2
A ghgo] AaEAE Zos Alsd), ESk 1L
Tuke] 3R ke 1.14% 2(Cha & Lee 2013)H.

IS0t HOpH % A TS| FHO| OXl= 3% 73

AL ERAaL, Haz] 9A] 1% dFe] 3E o
(Kim et al, 2001) a7rjel 2a17]e] thA| & H$
g SR ool At 40% 7T 3%
ol szt FolZ]l AfolE Holx| eighe
vk k] v =2 50% HrkLelA
hHos w2 agrke] 32 o] dFS A
Ao Atgdd, dwtHow o3y iyl 37t

ol elsl) 5 Bfo] b, ezt A o

HU

)
Fepo] 7astn

2. pH

ATakE Hrkste] Alxgk A dEle] pH &
J A¥}= Table 33} Akt AYarrwle] pH= 6.25
Row, agnkE Hrkste] Alxgk WA e o
pHE 22 5.628 37l 7kl vls) fre
Ao vke pHE Hvh it Hrkke] S
of| W} 5.68~5.87 HER FoHo g FUls= A
Fe Bt ol Adl= 4|a7]¢] pHE 5.5~
5.6 &% OlH](Lee et al, 2010), ¥kal] Fm}e] o
pH7} 4 v wiE o 2 AlEET o]x ¥ vt
=l 91311 pH7} 74 AblE AaTeks 3t
AA7]"(Oh & Hong 2008)l|l4 tu} 7}kl wh
2} pH7} frej¥ o= F7HE Aol dXJakeirt. L
Trle G HFEeR 4EA JomKim &
Ryu 1995), &A| a7atolls Zg, vlvlsE, 2
T 71 favt T8 FHrEol o, A
T3 771dE BWEshks 23t 7|t

Table 3. pH of the beef hamburger patties with different ratios of sweet potato

Sweet potato (%)

0 10 20

F-value
30 40 50

5.62 + 0.03% 568 + 0019 577 + 0.02°

5.77 £ 0.02° 583 + 0.03°

EETS

5.87 £ 0.03* 61.1

"Means + SD, n=4

2The means with the same letter are not significantly different according to the Duncan’s multiple range test

ISignificant at = p<0.001
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2g 4 AF= Table 491 29)th 2% g2
7VHAl e xS 12,328 7P %
& FaEgS o, gl 10% H7eRE o
) fre AJ ztolg Mol & Fagol 7
2N

001). ﬂ?-u} Aol Z7ka %

fd
-
g
0
=)

o 1Y e Adpase ns

Wg Aagold tzey w10, 20% H7}

Fro] 2l AbolE HolA] ekgkont 30%¢} 40%
7hEe gzl Hjs fofHem Fasidtt
(p<0.01),

FAREE Uz a7eE 7t fol A
ol xpo]Z Ho|A| i},

flo} o] 1wl H7tell o FF ¢ A THa
&) Zrad A el ZIE A <o
3 R HAso] S JFoR AlEEA, o
sz7E A7k AWA dEl(eon et al. 1999)9}
Amb7E gEl(Lee 2015)0l4 H7HE F7bol <Js
7+ ZHago] Zhad Aol gttt v, 317]
SheFol W tETe Agols 7HEE ARl

o} §A1E|m hedzkago] ZE Ao AlREn

A ArkzE FAW A shElelA As H7tetke]

Azt YA sfele] x| § F&o] 7P Hgte
W 7P w2 79 AaES Bl Adet dAJEke]
ThHLee 2015).

Ank=Ql w7 ezt 7hdzeA APt ==
QI Z7]of ReFe] M AlFe] s, =8¢
etz 7|aA APl dPdEu(Kauffman et al.
1986), & A3 A= a7k H7F A g

Ae- 7tz 98 e FAEk &HjAE 7]

q

Al
o 23]y 3R] JFE A Aer 7|

O

2

A7bEs gefste] Az WA dEE

245 A= Table 5 9F 29tk A7l vl

sto] Aw=E SAT A Lgh2 69.64, agke 3.02,

1.23 Qon, u7nks 7Kgk 47 g

o] Lgke tizTo] 48.87 olglem mnt A

L 39.42~46.13 BEEES Ho|w thzFd nls &
[

f
-
B
e

ol 0= 73t % LEke AarTtute] vla)
7 E¥XE Holtta HIE

WLk 4414952 ¢yttt
Mtdqium 1994) A& H|Fo] & o 7t4g

Table 4. Cooking loss rate and reduction rate in diameter and thickness of the beef hamburger

patties with sweet potato

Sweet potato (%)

Sample o7 0 20

F-value

30 40 50

rca(t’:kmg loss 1030 & 0977 9.40 + 0.84° 923 +

0.79° 8.49 + 0.44> 8.85

195> 7.61 + 0.35° 16917

I+

Y
Reduction rate ) 27 4 08w 139 + 0.12° 129 +
in diameter

0.16" 1.10 + 0.12° 1.20 + 0.14* 1.27 + 0.13*> 5.14"

Reduction

+

. . 0.09 £ 0.12* 0.11 + 0.07°0.10 +
in thickness

0.12° 0.06 + 0.08° 0.07 + 0.14* 0.04 + 0.08° 0.47

YNon added sweet potato
?Means *+ SD, n=5

9The means with the same letter are not significantly different according to the Duncan’s multiple range test

"p<0.001, “"p<0.01

YSignificant at



o ofsf ozl agate] 1gke] WA shE]ol J3F
< VR Aoz g a7 AA Y] L3 3
WA sfEol] vj3) wie- 2 Aol o} AlFe] Lak
o] ¥ olf= AFS 7tgAE T ke 2
Hol of3f dojd Wizt Al Ht,

ol =l 93l Wrrt aE A, A
A7) S5 9E|(Kim 2014)9} ThAlR} 22 7]
HE|(Kim 2013a) 2o 23 F25 37 AW
7 HE(Oh & Lim 2011)9] 7 Ao} FAlsE
o 3 ugeREe driske] Alzd AY (Kim
2010)3 A7t} A7 A7)"(OH & Hong 2008)
oA H7HEel ofsf Lgto] Had Aol dA|st
Ak,

Mg YT aghd tizwo] 4.7992H,
IFAE 40% H7RETMAE til 2T 92”0 2ol
£ HolA| gkgtont, s0% kel - ozl
H3 frolF o =Uthp0.05). o|AH 7ol
ofaf] AMEr}t STk A= AupzE WA o)
E(Lee 2015)¢] ZAie} frAlatlovt, 47371 9
El(Kim 2014), ZF=3E% A7l S E](lee & Lyu
2008)014 A wrl ZhaE Avtels AJubd A
k. ol#gh A= sl %E‘_—“E-% %7}5& 2
(Kim 2010)3%} Aja~tv} 7} A
2008)|4] agko] Z7lat Aol o
g agto]l S7He Av= A T %r«l Zut

o2 Hrbd ymbe] Aoz <l HMwr}

7he o2 ALEECHOh & Hong 2008).

OW ol

D70 HIPL @8 @A TEQ ERO| DX I 75
FAEE JeRE bk tixwe] 892 7
= } 7kl ofsf ozt
E %H B TH(p< 0.001).
o|x ¥ J_%Lﬂ} A7 e o5 %‘ o7} =719 A
+ =74 A7} HE(Lee & Lyu 2008)} FH22
7} €] (Choi & Kim 2014)2] Ao} IX|3}c,
5o A wshs oldHTtel vl Fagh
o2 BN glon, SAF] M ke F
Fob 7hAA e M4 Fol Ao of3kg v
2= AeE BIAE0](Choi & Kim 2014), B AT
A7 HstE Aw= WA e ds S 9
T v FeR Als )

}_II
Tols g drlsle] Alxzg fwA el
7+ BAs A= Table 63 294ttt 23

Zd%(hardness), A2 (adhesiveness), B4

5.

oy

B
o &

o

(springiness), -3-#Ad(cohesiveness), 74AJ(gumminess),
2@ (chewiness)& S48},

74 %(Hardness) 4]tz 2158.058 HER
o}, Il Frlrel AR 3,406.71~4,398.47
gom? Aoz t)z el w8 Awrt folHoR F
AYshsieh. olela sk Arhael slol A} %
7¥st TR 7} 387 3E](Choi & Kim 2014)
o AR AE wYow, SAFS 2Ae A
Pt i pel Qe Wi wusidn

(Song et al, 2000), o|xg H7}HEe| o8] HA=r}t

Table 5. Color parameters of the beef hamburger patties with different ratios of sweet potato

Sweet potato (%)

Sample F-value
oY 10 20 30 40 50
L 4887 + 1.042* 4436 + 2.76° 46.13 + 228" 4385 + 178" 40.76 + 3.56° 39.42 + 2.56° 13.86° ¥
a 479 + 0.14"Y 496 + 024 486 + 0.40™ 4.56 + 0.26° 5.13 + 0.57" 526 + 0.38 3.28"
b 890 + 0.51° 10.23 £+ 0.27¢ 10.94 + 1.11% 11.31 + 0.87* 12.12 + 0.98" 14.72 + 1.25* 33.64"""

YNon added with sweet potato
"Means * SD, n=7

9The means with the same letter are not significantly different according to the Duncan’s multiple range test

" Significant at p<0.001, ~Significant at p<0.01
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T

7he Avks dxR 2ue AR =5
(Jeon & Choi 2012)¢} =244 A7} FHE(Cha &
Lee 2013)°lM A=rh S7bd Adeh fAkslle
W, ol HrHEel o B Aadkel a5l
A 7191" Ao g FAEM(Hwang et al, 1998), ©]
271 AN Aol 77} nrels
A7 A woln FAE
Adte} AX|3FGTH(Choi et al, 2011),

2+ (adhesiveness)S tjzo] —1.2302 tf
o vlafel v} 4o A7kEE FolHoR @

N1°

o 54

”
o rlo

%mﬂ
o "

S K]

nZi

lrj:

o #x8 Byov ve uint Prrge e
T3 o2l Aol B HolA AUTHp0.05),

e A(springiness)2 thZ2To] 0.89%°]% oL}
DT 100 HABE Frel A2l Aol MolA] sk
O}, aFHf 20% oY M7 tizate] HlF &
Fog w2 e HIArHp(0.001).

S HA(cohesiveness) S ZTL 0.78%0]aL, 1L
Fuk 10m o 200 WATS AT Fel Al A
o] Ho|A] e¥gkor} 30% o) H e izl

H3) fFojHo g £ 75 BAHp(0.001). ©]
A F7HEC o8 §3Ae] STk A= A
S| H7F WA FE(Cha & Lee 2013)9} Awf
A7 WA HEl(Lee 2015)2] Aol HrHzEo
o3l g3/do] S7HE Ao} fAaketlom, M7k
o] AfAelx 7I9ls A3 S7PE 3=
AFS vz WEe R ALEETH(Choi et al. 2011).

74 (gumminess)-& iZTo] 1692.36 g |2
U e H7E 2450.07~3042,94 g2 o &
o] H3] FolHoR w2 Fe HAtH(p(0.01).
)X (chewiness)-& thZ&o] 1516.87 g ©|QaL, 3L
Tub H7FES 1798.44~2505.88 g X O, 1L
T 10~40% H7Re7MAE thzzael| vls) f-9%
o7 Eo o weoy mynt 50% FrhEe o
Zd oAl zpolzh AATHP(0.05) Awk7E
A el (Lee 2015)9 Z2H] 37} I E|(Cha &
Lee 2013)0ll4 3do] S71e Aol o= A
T AXEg o 500 TR} ArlelE
ol AwatA aEw H2do] HolAle 54

27]8k

Table 6. Texture profile analysis parameter of the beef hamburger patties with different ratios of

sweet potato

Sweet potato (%)

Sample 5 F-value
0 10 20 30 40 50
Hardness 215805 £ 340671 = 327834 + 42873 + 439847 £ 394408 £y
(g/cm?®) 504.532¢ 735.17°° 778.38° 1,044.79% 906.55 106453
Adhesiveness -1.23 + =201 + -2.88 + =234 + -5.14 + -3.38 + .
a3) a ab a b ab 3'10
(@ 1.24 1.3 2.35 1.66 2.05 2.94
Springiness 0.89 * 0.85 * 0.83 * 0.82 * 0.77 073 & e
@) 0.05° 0.05% 0.05° 0.04 0.02° 0.02¢ )
Cohesiveness 0.78 = 0.76 = 0.75 = 0.71 = 0.67 = 0.63 = n51""
(%) 0.03* 0.03 0.03° 0.02 0.03¢ 0.04¢ :
Gumminess ~ 1,69236 =  2,592.62 + 245472 + 304294 * 29134 + 245007 £, o
(® 41415 548.36° 558.48° 712.63° 500.71° 510.3° )
Chewiness 151687 £  2,19825 = 204755 £ 250588 * 2,254.1 + L7844 +
(@ 415.79° 459.15% 406.74% 683.44° 386.27% 361.54 )

YNon added sweet potato
?Means + SD, n=7

9The means with the same letter are not significantly different according to the Duncan’s multiple range test

9" Significant at p<0.001, “"Significant at p<0.01,

"Significant at p<0.05
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Table 7. Preference test scores of the beef hamburger patties with different ratios of sweet potato

Sweet potato(%)

Sample F-value
10 20 30 40 50
Appearance  5.69 *+ 1.95 596 + 130 6.07 £ 1.33 607 + 1.58 520 + 1.61 538 + 1.61 1.6
Texture 417 £ 1914 496 + 157 545 + 1.76° 624 + 1.60° 659 + 1.15 597 + 159 885"
Juiciness 397 + 1.88 452 £ 172 521 + 1.24° 6.00 + 1.54° 597 + 138" 524 + 148" 770"
Flavor 579 £ 176 586 + 148 603 = 1.66 597 + 1.90 545 + 1.86 4.83 + 1.83 1.90
Overall 505 £ 205 562 £ 170° 590 + 1.50° 631 + 1.89° 541 + 170° 421 + 221° 430"

acceptability?

YAcceptability: 1 bad < 9 good
?Non added sweet potato
IMeans + SD, n=35

“The means with the same letter are not significantly different according to

Y"Significant at p<0.05

the Duncan’s multiple range test
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