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Abstract

Quality changes in frankfurter sausages with yam (Dioscorea japonica) powder added were investigated during
their storage at 10°C for six weeks. The sausage samples were prepared using four concentrations of yam powder:

0% (O),

0.5% (T1), 1.0% (T2), and 2.0% (w/w) (T3). After the addition of yam powder, the crude protein contents

decreased, but the crude fat and carbohydrate contents increased. The thiobarbituric acid values during the storage
of the frankfurter sausages were lower in the samples with higher yam concentrations. Over the storage period,
the volatile basic nitrogen values increased with the increase in the amount of added yam. With the increase in
the yam concentration, the L* and a* values tended to decrease, whereas the b* value increased. The instrumental
texture analysis showed that the hardness value decreased with the increase in the yam concentration. The first
indication of sensorial quality deterioration was noticed at week 4 for T3 and at week 5 for C, T1, and T2. In
conclusion, the quality and shelf-life of the frankfurter sausages were not noticeably influenced by the addition
of yam powder with a concentration of up to 1.0% (w/w), but the functional and health-promoting effects of yam

were positively incorporated.
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27} A H oM B3 B2 BE o|BL 73] AA s}
Ak AHIH A o] EA HA L FAF vt AE S
o, 7 3~5 mm®E Sete] 3 & RG] 5% n|w
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2P AVE 12 B §H 1 Bdo] HEE A
22} vy ek & ulo] Hgol oA 200 mesh 23S 53}
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(S-Food Co., Anseong, Korea)oll 4] Table 1] uljgH]o] weh
AZSAT ARG TN HH o) W FA 92
G A AR AAR F AGSAT. E53
SAWE 5 mm hole plate”} 2E chopper(PM-114L,
Mainca, Berkshire, UK)E ©|-8&3lo] 243159t |3t ¢
257 AW 2 BAE2 silent cutter(SEY K60 ACS,
Seydelmann, Stuttgart, Germany)°l| ‘231 F3A171 & F7
7](Stuffer VF-80, Handtmann, Aalen, Germany)S ©|-8-3}o]
2174 26 mm =7l 80 g¥ FHsIATh Fxo] ¢4EH
zFAF=2E AR = A 2] 7] 4 (Smoke house, Vortron,
Beloit, WI, USA)ol| ¥ 11 &4 557C/20+%, 713 60°C/15%,
T 60TR20%, 71E 75CH0%E, AZ 70T/5% 2 W4 A
Ao FHE AR Ty 5T WALl shukast Wast
ATk Wzo] ¥t TR AF2H 2AIA|= PAPE JE 2%
Al (oxygen transmission rate; 48 mL/mz‘day-atm, water vapor
transmission rate; 8 g/m’-day)ol ¥ FFFE77]|(Sky,

Hypervac, Hwasung, Korea)Z 3 73}%]

Table 1. Formulation of frankfurter sausage containing yam
powder

(Unit : %, wiw)
Treatments”
Ingredients

C Tl T2 T3
Pork 62.67 62.17 61.67 60.67
Pork back fat 19 19 19 19
Ice 15 15 15 15
Salt 1.34 1.34 1.34 1.34
Sodium nitrite 0.01 0.01 0.01 0.01
Sodium tripolyphosphate 0.19 0.19 0.19 0.19
Sodium ascorbate 0.05 0.05 0.05 0.05
Sugar 0.48 0.48 048 048
MsG” 0.10 0.10 0.10 0.10
Crushed garlic 0.48 0.48 0.48 048
Seasoning” 0.68 0.68 0.68 0.68
Yam powder 0 0.5 1 2

"Monosodium L-glutamate.

91805 Paroma Wuerstchen Delikatess.

IC (Control), T1 (Yam powder 0.5%), T2 (Yam powder 1.0%), T3 (Yam powder
2.0%).
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SEZHE(AW) 53

NBE 712, AZ 242 1 mm 2712 24 A2 5 10
g2 Fotd FEZAE 24 el oF 2/3 71 A9 head
space S ‘X! dHIE Aol A 107 WA & vy TS
J%= &% 7](Aqua Lab CX-2, Decagon Device Inc., Pullman,
WA, USA)E ol&3te] Skt

pH £33

pHE AR AR 10 g& 90 mLe| S/l ol F27]
(T 18 Ultra-Turrax, IKA, Werke, Germany) S ©]|-&-3}o] 4
g % pH meter(SG2-ELK, Mettler Toledo Co., Ltd., Ziirich,
Switzerland) & AF-g-sle] 57315 h.

Thiobarbituric acid(TBA) &3

TBAZLS Witte2] ' (38) o2 A5 T A& 20 goll
20% TCA(trichloroacetic acid) 50 mLE ¥ 1 72 7](T18
Ultra-Turrax, IKA-Werke GmbH, Staufen, Germany)E ©]--
slo] 9027t #83let 212 100 mL volumetric flask = 7]
THTE ol&3te] 100 mLE &3tk F&3t 84 F
50 mLE- %]3ll Whatman No. 1 filter paperE A}-&-3te] o]}
&k T2 o3kl 5 mLol] 0.005 M TBA-§9 5 mLE 7}5}o]
vortex mixer(Vortex-Genie 2, Scientific Industries Inc.,
Bohemia, NY, USA)E o] &3te] 2 4ojE &H& AlF
o2 it AZT AFAE G 1543 WhE] &
spectrophotometer(V-550, Jasco, Tokyo, Japan)E A}-8-3}<]
530 nm 3ol A FFEE SH AT o] S gholl gt
A 525 F3dlo] TBAZ(mg malonaldehyde (MA)/kg
meat) & 2 2FE3FA T
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flask® %713 SHTE o]8ato] H&g A5 A|gHoz
SIS w3t BAF 1 goll ethyl alcohol 20 mLE- 7}5le] &3
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Q1 -1l ©] 1 (BI-1000, Jeio-tech, Seoul, Korea)oll 4] 80&-7t
HFx) etk 18] 32 automatic burette(HWA-1620507, Vitlab,
Grossostheim, Germany)-2 AF-8-3F9] 0.0IN H,SO,% %7 &t
k= otell Aol tdste] VBN Fh(mg%) o= Al4kekaith

VBN value (mg%) = [0.14 x (A, - Ap) x 100] / 0.1
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Table 2. Proximate composition of yam powder and frankfurter
sausages containing different amounts of yam powder

(Unit: %)

Proximate Sausagesl)

composition Yam powder C Tl ™ 3
Moisture 543 6338 6283 6254 6245
Crude protein 1125 1954  1887° 1841° 1815
Crude fat 0.76 1334% 134 @t 143t
Crude ash 6.48 228 231 238 24
Carbohydrate 76.08 146 258" 256" 263"

*PMeans with different letters among the different treatments of sausages differ
significantly (p<0.05).

C (Control), T (Yam powder 0.5%), T2 (Yam powder 1.0%), T3 (Yam powder
2.0%).

of Hlal] fold o2 =hE|(p<0.05), AT Ateldl= &
O] ARl Afo] 7} ERIE]A] e UTHp>0.05). =AW C, T,
T2} T304 ZH2} 1334, 1341, 14113} 14.35% = CS} T19])
A T29} T3HT} o)A o 2 Yek=t|(p<0.05), 7} &2 3
Vo] Weg s AW o] molAE Ade Bt
Z3|3-2 C, TL, T2¢} T304 2H7} 2.28, 231, 2.38%} 2.42%
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Table 3. Changes in water activity, pH, thiobarbituric acid(TBA),
and volatile basic nitrogen(VBN) of frankfurter sausages containing
different amounts of yam powder during chilled storage at 10°C

Storage
time  Treatments” Aw pH TBA VB?
(ks (mg MA/kg) ~ (mg%)

C 80.967+0.003° "6.17+0.01* *0.12:0.00° “4.2+1.1°
1 *B0967+0001° %6.22:001° “0.11:006° “®2.8+1.1°

0
§v) B0.9630.002° %6.24+000° *0.10:0.00" P1.8+0.7
T 2097140002 *626+000° “0.14+0.00° PL4:LI°
C B0.971:0002° %6.25:0.01° B0.15:0.01° B7.7+1§°
| Tl 20973:0001° %6.25:0.01° “02420.02¢ Bg.1+29°
™ 0.970+0.001° P6.25:0.00° “0.22:001° **10.5+2.7°
T F0.9690.001" *6.20+0.00° *0.230.00° *13.7+0.7°
C B0.967:0.002° 6.30:0.01" P041:000° 00:35°
) Tl 0970:0.00° °6.32:0.00" 0412001 **21.0+44°
™ 4097010.002° *6.34+000° P040+005° **21.7+52¢
T3 40969+0.001° °6.33:0.01* “046+0.06" "29.4+73°
C 240973+0002° %627:0.01° %054:002° 3224#32°
. Tl 40973:0.001°  “6.16+0.01° P0.50+001° P24.942.1°
v 4097210.001° “6.18+0.00° 048+001° "25.6+1.3°
& 40972:0.001" “6324001° 0542004 *31.2424"
C 4097310002 ®6.00:0.01° *0.610.00° 245427
, Tl 4097210002 *6.06+001° P0.60+001" P284+3.1°
V) 40974+0.002 *6.05:001° %056:0.00° 27.0+3.5°
T 097310.001"°  “5.960.0° P0.56:000" *33.6t1.1°
C 2097410001 5.75+001" “0.63+0.00° B37.1+18°
5 Tl 20973:0.001°  *5.830.01" P0.61:000° P40.6+2.0°
™ 4097240.001" *5.824001" P0.60:000" ®43.1:1.8°
T3 4097210002 55.78+0.01° C0.57+0.00° "48.043.1"
C %0.975:0.001° *535+000° “0.68+0.00" 403+13"
] Tl 097240.002" *5.36+0.00° "0.66+0.00" "44.5+1.8"

V) 409730001 55.26+0.01° €0.6310.00° ®50.442.6"
T 20973:0.001° 525001 P0.61:0.01° “58.8+4.1°

ADMeans with different letters among the different treatments differ significantly
(p<0.03).
““Means with different letters among the different storage time differ significantly
(p<0.03).
c (Control), T1 (Yam powder 0.5%), T2 (Yam powder 1.0%), T3 (Yam powder
2.0%).
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TBA %t

AAtsiEe] AR 2 A E TBA @b #4174 271 C,
T1, T29} T34 242} 0.12, 0.11, 0.102} 0.14 mg MA/kg 2
2 Yehgta, A 7)3te] AdE e wel Aap Frsked
A% 63kl C, T1, T2} T304 2H2} 0.68, 0.66, 0.633}
0.61 mg MA/kg2. 2 UEISTHTable 3). A/ TBAZL-S
A7 3T = DA 7S JERA] esked, A%
47 F FE= CFol gt np7h H7FE T1, T2 3 T304
o] TBA #o| el o= WA Vet wgt vl A7kl
Eold L4 E A F TBA S7HE0] B2 43S Bt
(p<0.05). Tan 5(35)2 Huang¥} Kuo(36)%= F=r4A]A] o
Anl = vl B HUe Ay Hube] S s E
A% % TBA ko] A Uebstta B asieitt ol
o= mke] A Al A 2344 HER AoE Atk
Art whe] g4ksl E7H= discorine| 2k A7 T A 45)
W& AE46), EF Zo|u of~3 2HIAK3S, 36)0l] 2]3k
Aoz g1 vl gtk

Brewer 5(42)°] W2 84 Z|A 9] TBA 9 7=
ALl Bast mAE A% Al AR E = dAL el A
ujZolgkar stk e Nam¥} Ahn(43)> TBA #t°] 1
mg MA/kg ©1 o2 F718E A% A 7F A = 7] A&
hobal B skt & Ao 2AME BE AR
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Table 4. Changes in color parameters (L*, a’ and b*) of frankfurter
sausages containing different amounts of yam powder during
chilled storage at 10°C

C *109:0.6° 49.5:02° "10.6:02°
Tl $70.3:0.4° 49,5402 ©10.840.2°
0 vl }0.1£02™  P92+02° $10.9+0.1*
T3 “92:06"  P9.103“ A1.2£02°
c *109:0.6° 49503 €109202*
1 Tl A09:09°  *95:04™ B112£03°
V) $69.920.8° 93502 B11.3202™
T3 69.0£0.8" %9.3103™ 15803
C A.5t10° A97:03" #11.0£02°
Tl 571.7209° %9.7£0.5™ 5114203"
: vl 70.6£0.8" 93:03  P113:0.0™
T3 69.3:08"  "94x04™  *117:03"
c A718:11° %9.8:04" *113103
Tl 712109 *00:03  M1.8:05
3 V) B07412"  *B95+04  P114203°
T3 “9.0:08 9103 *117:02"
c M11204° A9.740.2° “10.8:0.1*
. Tl 50407 B9.4203¢ 5114203
vl 5700:08° 93102 B11.4202®
T3 69.8:0.7° B9 4204" 1.6£03°
C A718:09"  “Pog:03"  P112:03°
Tl 570.8+1.0" 49.9+0.6' 5114205
) ™ B06:1.0°  “94:03°  Bi13+02®
T3 %9408°  F95:04°  A117:02°
C ML1204° 94403 “11.0:02°
Tl 590420.7° A9.6+0.3% B11.4203°
6 AB, a A, a B c
™ 70.7+1.0 9.5+0.3 112402
T3 C68.8+0.6" 59.0+0.2° 1.8+0.2°

AOMeans with different letters among the different treatments differ significantly
(p<0.05).

“OMeans with different letters among the different storage time differ significantly
(p<0.05).

C (Control), TI (Yam powder 0.5%), T2 (Yam powder 1.0%), T3 (Yam powder 2.0%).
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Hardness (g/cm?)

Storage time (Weeks)
Fig. 1. Changes in hardness of frankfurter sausages containing
different amounts of yam powder during chilled storage at 10°C.
if’Means with different letters among the different treatments differ significantly (p<0.05).
'Means with different letters among the different storage time differ significantly

(p<0.05).
3; control (C), M, 0.5% yam powder (T1), A; 1.0% yam powder (T2), 4; 2.0%
yam powder (T3).
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Table 5. Changes in the sensory attributes (color, texture, off-odor,
flavor) of frankfurter sausages containing different amounts of
yam powder during chilled storage at 10°C

Storage time Sensory attributes

Treatments”

(weeks) Color Texture  Off-odor  Flavour
C %90:00"  *90:00"  %9.0:00° *9.0£02°
Tl 290:00"  %90:00" %9.0:02° *9.0£05"
0 Vi %90:00°  "89:02" "90:00° "90:00'
T3 "38:03"  "88:03" "90:00° "90:00"
C A81:07  *79:06° *78:12°  *78:06"
) Tl 8007 *77:07  *717:08  *78:07°
vl A79+08"  *76:07° *78:07 *78:07°
T3 M6£09%  *73:08°  *74:10"  “74207°
C A65111 51110 4598090 45108
) Tl A642110 57110 58108 A5.8:10°
V) A642117 *56:09°  *59:07° #5810
T3 f64113°  P41:11° P4s:11 P38:08°
C A60:1.1°  51:09%  M6r110 M2111°
Tl A58:11° 51:08% 52120 M6l
g Vi A58+13° A%3+11° 43516 A39+14°
T A60:12°  Pa4207" P33:12° 29408
C A53113  M4:11° Y4207 M3:11°
p Tl A52414° M4£1Y Y4206 M4H08°

™ A50t14° *1208 37107 *B37:09°
T A8 M2408" 926109  B1:09

~OMeans with different letters among the different treatments differ significantly
(p<0.05).
*DMeans with different letters among the different storage time differ significantly
(p<0.05).
'C (Control), T1 (Yam powder 0.5%), T2
2.0%).

(Yam powder 1.0%), T3 (Yam powder
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