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Abstract

The aim of this study was to investigate the effects of basil and garlic powder on the physico-
chemical and sensory properties of emulsion-type sausage. Ash contents was increase tendency with
increasing amount of basil powder and decreasing garlic powder. In contrast, fat contents was
decrease tendency with increasing amount of basil powder and decreasing garlic powder. Uncooked
and cooked lightness - redness - yellowness values of samples were decreased with increasing basil
powder content. Uncooked and cooked pH values of B1G3 treatment was significantly higher than
other treatment and control (p<0.05). Water holding capacity was increase tendency with increasing
basil powder contents. Cooking loss, water loss, and fat loss of treatment were significantly lower
than control (p<0.05). Hardness, gumminess, and chewiness of samples were increase tendency with
increasing amount of basil powder. Sensory properties of B1G3 treatment was significantly higher
than control (p<0.05). The present results show that B1G3 has excellent physicochemical and sensory
properties. Thus, emulsion-type sausage added with basil powder 1% and garlic powder 3% is suitable
for quality properties.
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chamber(10.10ESI/SK, Alto Shaam, USA)Ol|A] 3027t 7kE3E § 10TollA 3081t WZbelylon, A=3t 4318 AAIA|= 4ColA EtotHA]
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USA)E o]83lo] A7E Bzl #2EAE UJeRf9lom, ANOVA, Duncan's multiple range test= ZF2+9] EAJo] thsf 59 el o]z}
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Table 1. Proximate composition of emulsion-type sausage added with basil and garlic powder

Traits

Control B1G3 B2G2 B3Gl
Water (%) 50.28 + 2.93° 53.70 + 0.73% 55.05 + 2.56° 53.47 + 1.99%
Fat (%) 2330 + 4.39° 15.78 + 3.71% 9.35 + 3.96° 9.58 + 3.56°
Protein (%) 16.95 + 0.39 15.81 + 0.55° 15.89 + 0.27° 1581 £ 0.17°
Ash (%) 2.08 + 0.02° 2.28 + 0.01° 232 + 0.07° 249 + 0.04°

All values are mean + SD.
*¢ Mean in the same row with different letters are significantly different (p<0.05).
Control: basil 0%, garlic 0%; B1G3: basil 1%, garlic 3%; B2G2: basil 2%, garlic 2%; B3Gl: basil 3%, garlic 1%.

LFERHS O (p0.05), 4-H3} Zehil 3RolA] HelTEKols §olHel Ao| HolA] elole. AL vpR Hleto] S7Htn
TRs R Hlego] ZATSE Woldl TS UERHICH, oje} vitjz ZojRaleke S7hsHs AR LEgIh oleiet QbR
BISHs 7o Hjsto] uhdzt ks Bekg bz Rl wet xslRsleto] SR ol Alo67t BHeElo] Qloj(Alam e
al., 2014), 0197} 719 Al 42 Belg ofAJsto] S Yol B71 A0 AZiEw, olo] wet At} U] AriH o
W X8 Ui Ao Alrer.

Mz

Table 2= 893 PRS/1RE 7R G319 241409 M= 37 ARE Uehfolch 719 A A 2323, w1 ikl 371
wfe} W - A - AT B 2okt 4TS ehiolid, 3R 4T glo] 1t vhs7lRE WK BE He7Ee] taTe] v
ROAOR L £HE LERRSLO|(p<0.05), BHETo] 2%, 3% F7HE B2G2%} BIGI0] hE 79} BIG3O] u]e) RHOE e £XS
LRIk p<0.05). 742 F M= EG 718 A3k AR uFslE il Z7Kel utet WL G950 F2stgomp<0.05), 24
- PUEL 25t 3FE UeRfeirh Femander Gines SQ005) £% 319 2417014 199 B2 19714 BAZOZ 719
2 v, 94 H7bIE ololA FiEeh HMwst gastrk sol 2 Aok fARIOM, FHE 4SS Sto] & AT Avet
Aolstaiek. oleft AT o He B AP AR Al $U4S FAEo] P vAE ReRY Bk 5 2]
71908 Roletn A=erk

pH, 5424
Table 32 712 7 -  pHo} B4R Uehiigich pH 27443} 719 A - 5 B BIGV} H279} thE 2750 vls) folgoz

Table 2. CIE color of emulsion-type sausage added with basil and garlic powder

. Treatment
Traits
Control B1G3 B2G2 B3Gl
CIE L’ 57.84 + 0.31° 51.68 + 0.85° 4596 + 0.52° 4526 + 133°
Uncooked CIE a’ 15.84 + 2.42° 7.86 + 0.59° 6.10 + 0.35° 5.14 + 0.49°
CIE b’ 21.80 £ 1.39° 19.58 + 1.02° 17.42 + 0.18° 16.40 + 1.41°
Coler CIE L 63.70 + 0.41° 57.42 + 0.95° 51.78 + 1.35° 50.28 + 1.39¢
Cooked CIE a’ 13.40 + 0.20° 6.70 £ 0.64° 533 + 021° 524 + 0.61°
CIE b’ 19.34 + 047° 18.24 + 0.38" 18.28 + 0.98° 16.94 + 0.85°

All values are mean = SD.
*¢ Mean in the same row with different letters are significantly different (p<0.05).
Control: basil 0%, garlic 0%; B1G3: basil 1%, garlic 3%; B2G2: basil 2%, garlic 2%; B3Gl: basil 3%, garlic 1%.
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o
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TlEu, Qe

7154 AHERA A8 HPols 484 Aloli87t Y4 a0l Q] el BEAIRAC) SHS S| SIstel Tt
Salorge BAsrkFig 1. 2). 7MEuRh fEIPgY 27 A st shsrlRs A7k BE Aelsol taTel Hls) golHoR
W G ehiRIEkp<005). 7S BIG3% B3GI0] e} BaG2o Hla) OjH0R v 41)% LiehHg] o (p<0.05), B34
AT 4Bt A B A2 EK] §914l Kol Rol] glslek. oloh fAKE AR 3t W By SAREII 24
# Aol8E /1519 1 7o) ZAst $EiRbg o] SHEGITHL S Talukder and Sharma, 2010; Choe ef al, 2013), 1]
o ik 249 SAEY AIBEA Aols SBS FAAE AUL S0 AT ZHAR o §EIE SeBias ef al, 2011),
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Table 3. pH, water holding capacity of emulsion-type sausage added with basil and garlic powder

Treatment
Traits
Control BIG3 B2G2 B3G1
Uncooked 5.84 + 0.01° 5.87 + 0.01° 5.84 + 0.01° 5.83 + 0.01°
pH
Cooked 5.99 + 0.02° 6.02 + 0.01* 5.98 + 0.01° 5.96 + 0.01°
WHC (%) 75.41 + 2.60° 80.02 + 3.18% 7822 + 1.82% 84.06 + 5.44°

All values are mean + SD.
*¢ Mean in the same row with different letters are significantly different (p<0.05).
Control: basil 0%, garlic 0%; B1G3: basil 1%, garlic 3%; B2G2: basil 2%, garlic 2%; B3Gl1: basil 3%, garlic 1%.

30
a
23
b

) c
=
2, 20 c
w
wn
<
- 15 ¢
=1}
R
I

10 r
=}
@]

3

0

Control BI1G3 B2G2 B3iG1

Treatment

Fig. 1. Cooking loss of emulsion-type sausage added with basil and garlic powder. ““ Means on bars with different letters are significantly
different (p<0.05). Control: basil 0%, garlic 0%; B1G3: basil 1%, garlic 3%; B2G2: basil 2%, garlic 2%; B3G1: basil 3%, garlic 1%.
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Fig. 2. Emulsion stability of emulsion-type sausage added with basil and garlic powder. ** Means on bars with different letters are
significantly different (p<0.05). Control: basil 0%, garlic 0%; B1G3: basil 1%, garlic 3%; B2G2: basil 2%, garlic 2%; B3G1: basil 3%,
garlic 1%.

SY(TPA)

Table 4= 45947 Uetliglth &4 37 23 springiness@} cohesivenessE A|2Jgt L] gEof|A] vEd 71eko] F713to] whet
olAE 43S YERHQILE hardnesss 2= AE]7-E0] tjRo] Hlg] f-ojd oz W £215 LYERHQLCH(p<0.05), B2G22} B3G12 BIG30]|
HIgf FojA oz e FAE YERITKp<0.05). gumminess, chewinessi= B2G29} B3G1°] ti£719} BIG3o|| H[g| Foj2o= W $AE
e QITHp<0.05). 2 7o} AlEl= A2, Aol A4 giAAlZ o857 sk H7EaA SAlE] ol 8E9ke wf 227 S3A
k= H17} Q10 (Choe et al., 2013), Choi 520071 =5 f8F=0l W AoldF 52 J7IstShE | AloldR-E J7IsHA] %2 tix+<t
ORI AJo|7h QAL BTt o3k o= & AollA o83t upe] H7REo] 1-3%, ZAFto] SHIEE Fe] vls Hago] A5E
£ 9T A ] g E4o] HaH AR AleHr;

st

HPAT} s AAHOR RN ol§HI Yid|, AYORE 540 FuIS olgslel 4% Rt AR FuFUAR A8T 5
9IckAmagase et al, 2001; Kim ef al, 2007). oJo] we} BFv} nFsg /15t 3K 2A1X]9] 587} AR Table 5] ehfiglon, s
F¥art RE R BIGH} ool Hlsh] $oIA0 1O H/HS ehlQiEhp<0.05). A% BT 270k BXG2, BIGIO] §2140]
%jolg Ho|x] YIgkom, FrlolAl BIGIO] B9t SO0l Xjol Holx] Ik, 22t ChEAoIME RE HelySo] el Hls)

Table 4. Texture profile analysis of emulsion-type sausage added with basil and garlic powder

Treatment
Traits
Control B1G3 B2G2 B3Gl1
Hardness (kg) 462 + 033" 4.12 £ 0.06° 3.07 £ 0.09° 3.09 + 0.03¢
Springiness 0.85 + 0.01 0.87 + 0.06 0.78 + 0.07 0.88 + 0.05
Cohesiveness 043 £+ 0.13 045 £+ 0.02 043 £+ 0.07 0.42 + 0.03
Gumminess (kg) 1.98 + 0.46° 1.88 + 0.12° 131 + 0.16 1.30 + 0.10°
Chewiness (kg) 1.70 + 0.40° 1.64 + 0.21% 1.03 + 0.23¢ 1.16 £ 0.16"

All values are mean + SD.
*¢ Mean in the same row with different letters are significantly different (p<0.05).
Control: basil 0%, garlic 0%; B1G3: basil 1%, garlic 3%; B2G2: basil 2%, garlic 2%; B3Gl: basil 3%, garlic 1%.
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Table 5. Sensory properties of emulsion-type sausage added with basil and garlic powder

Treatment
Traits
Control BIG3 B2G2 B3Gl
Color 7.00 + 0.82° 8.29 + 0.76° 7.89 + 1.07° 7.43 + 0.79°
Flavor 7.00 + 1.41° 9.00 + 0.82° 871 + 1.11° 833 + 1.37®
Texture 6.00 £ 1.41° 8.00 + 0.71 7.67 £ 0.82° 7.83 £ 1.17°
Juiciness 5.80 £ 1.30° 8.00 + 0.71 7.50 + 0.84% 7.50 + 0.58
Off-flavor 7.40 + 0.55° 8.67 + 0.82° 8.50 + 1.00® 8.60 + 0.89
Overall b a ab ab
acceptability 7.40 £+ 0.55 8.86 + 1.07 7.71 £ 0.95 8.00 + 1.00

All values are mean + SD.
*® Mean in the same row with different letters are significantly different (p<0.05).
Control: basil 0%, garlic 0%; B1G3: basil 1%, garlic 3%; B2G2: basil 2%, garlic 2%; B3Gl: basil 3%, garlic 1%.

R0 2 WS Uehi9lthp<0.0s). ol - ol3] FEAIE B2AGL7} 270 FIH HjolS HolA] gigton], A FEEA L
BIG3E A2 th2 Aei75o] thaTo} §oluigh Xjo}S Holx| Slgle. oloh SAKE AR wHeg H7It SA1%o] WK oR 94
IS WSIEkL OB e ol 206, LS SASAN 1518 o) 5 o] SUGIeks T v siekTege e al, 2013

ufebd] Hpn ieg Eelel Wl WeAOR 949t SAELS AEY & UL AoE AR
V. 2 oF

£ AT R ARl 7157 A7 EA T nhes A7RE 731 AAIR]Y] olgleld E4 9l e S Bt AR
74 A3 B 71ge] 7L vheT 1R 7] Adanetel wet SRRt S7ks B3e EXloH, ofet Hitle AMRiRRe Aashe
S Vieisich, A 27 AT/ 6, AU T 0 k)R 2ol 271 7asie 4R Uehliglek pHs BIG}
S0} che APE0] Bl ROIAOR T 28 eItk pe0.05). BARS vl Arlefo] 27t wieh ok 458 Hsion)

ol Tt 1A} GERPIHS BE RuFSo] o] vl A0 WS SAS Liefoltkp<0.05). TPAZHAT, hardness,
gumminess, chewiness =04 HEAZF 715go] S71lol| wle} 4=2)71 WolRl= 73k YeRf) E} HsH7HETE, BIG37F i+l HIS] color,
flavor, texture, juiciness, overall acceptability T=o|A Z=2 FH71E Ueo] T4 EAJo] S35t Ao& Yelyth B J141E Qokshd
BIGY} tho] ule) M2l 71, $olobgn B BHo] 94at WIS Uehiglons, wpdst oheg AViet $518 4407 A%
Al BFZERS 1%, TRE7ERE 3% F7ieke Aol v Zlo® AJzbErs,

N
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