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Effect of Garlic Powder on Preparation and
Quality Characteristics of Yogurt
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Yogurt base was prepared from skim milk supplemented with 0.2-1.0% (w/v) garlic powder and
fermented with lactic acid bacteria (the mixed strain of Lactobacillus acidophilus, Bifidobacterium
longum and Streptococcus thermophilus) at 40°C for 18 h. Quality characteristics of the prepared
yogurt were evaluated for acid production (pH and titratable acidity), number of viable cells, vis-
cosity and sensory properties. The addition of garlic powder inhibited the growth of lactic acid
bacteria and decreased the acid production. After 18 h incubation, titratable acidity of garlic
yogurt was 1.28-1.08% and was lower than that (1.35%) of yogurt made with only skim milk.
However, the viscosity of yogurt was remarkably increased by the addition of garlic powder. The
sensory score of yogurt added with 0.2% garlic powder was similar to ordinary yogurt in flavor
and overall acceptability. According to sensory score and fermentation characteristics, the optimum
concentration of garlic powder was around 0.2%.
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A5 FEH) 7FEE AXRETEYY BA 25E A
23193, vke ¢ HRKISE ERIE FH7ISAEERE
Aol 71&8] Wyt FUsA 50°ColA dzskar 243t
of 20°Cel Baslax ARSI 24y Lactobacillus
acidophilus, Streptococcus  thermophilus, Bifidobacterium  longum
&35t @5 AF<2] Rhone-PoulencAHMadison, WI, USA)°] ABT-
B Yogurt CultureZ H=9] vk glol 213 stater2 ARE-3IATH

ks £ A7t 87=EEY Ax. €A 5 713 (10%)0 =t
T EEE 0, 02, 05 1.0% =8 FArlele Z FAsislz
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A= 2 Y=2F, Jx= 4art 958 Q7EEE L9
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(Color Techno System Corp., Tokyo, Japan)= 103] 233l
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Fig. 1. Effect of garlic powder concentration on titratable acidity
of yogurts during lactic acid fermentation at 40°C. @, 0% (control);
O, 0.2% garlic; ¥, 0.5% garlic; V7, 1.0% garlic.

Table 1. Effect of garlic powder concentration on pH of yogurts
during lactic acid fermentation at 40°C

Garlic powder Incubation time (h)

concentration (%) 0 3 6 9 12 18
0 669 491 478 486 442 383
0.2 677 515 493 485 445 401
0.5 681 525 503 496 458 404
1.0 696 528 520 494 454 417

Z718l3L autoclavedt & starterS HE8R] 40°CAA 18X]7F
HjeFsbaA] 3AIZE ZHH R pHeF A Atwe] wElE &As)
Ak AR Adxs UEF AL o] FRE 13X R&H e
2 ZrRideH, nis 22 A7k ABAErt uixe v
W e YERiITHFig. 1). ol2id 5 AR vls B
A7Fl vlgeiRen, 18AF BE & A Ales 1.35%(
ZT), 1.28%0.2% H7D), 1.26%(0.5% 71, 1.08%(1.0%
7hel €02 A &, nks B2 HriE Ake] MAw
o] 520% A% Fase ZAoE IIHA. ot a3 &
A 8TEEE Y Awrt 1.0-11%Y o 7B 2o 28
Hepdiths B PE Jasidy 54 a72Ee] 44 n)X)
T Y A ¥E FoZ AGEH kel pHE HA
Abze] Walel fALEAl WE A7 o FRE] pHY} 3A] A
AL, mis £ Uil VNS pHe gkl 7
23T (Table 1). ¥l 18A17F ¥ 872 E9| pHE 383WH%
T), 401(02% A7}, 4.04(0.5% F7h), 4.17(1.0% F7HE &
TEE ulEEgt pH ¥WHE pH 3.274.530)2ks 7189 B
399k 2 AT

ks ¥ A7l wE € 3 gadre] vk wE A7)
mE {FEEQ Ay HskE 243 diN(Table 2), & ¥
6A17E o] Fol] BE AN Adsrt 543 ik A
ol AT HA| vk e Hrkge| VIR gAst
o k=g AP & dxelA 7 B 758 UER
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Table 2. Effect of garlic powder concentration on viable cell counts of yogurts during lactic acid fermentation at 40°C

(unit: CFU/g)

Garlic powder

Incubation time (h)

concentration (%) 0 3

9 12 18

4.49 x 108
2.80 x 10°
5.03 x 10°
1.84 x 108

0 335x 10
0.2 3.10 x 107
0.5 3.15 % 10’
1.0 3.43 x 107

5.03x 10
6.60 x 10°
7.40 x 108
3.83x 108

8.23x 10® 1.82 x 10° 6.76 x 10°
9.06 x 10 9.93 x 10 1.07 x 10°
7.66 x 108 6.60 x 10° 1.26 x 10°
4.90 x 10° 523 x 10 8.90 x 10®

o} ok 18A17HlE 6.76X10° CFUMI(TNZ2), 1.07X10°
CFUmMI02% 37}, 126X10° CFUMK0.5% d7h), 890X
10° CFUmI(1.0% H7hE Jepidch sldRlshy S22
U T Hrlsle] QFEEE AZdl= A HHE A
Sl IHE HESo] Mt vide] YEnE ARSEY] fiAt
9] F2o] FR=E AoZ HiEe k. zey vhes J
7HE & dFollxe F7hgel st fikae] 5ol Al
HAk £ A7) 2E PN starterZ DY FFE AR
SR YL Lactobacillus acidophilus, Streptococcus thermophilus,
Bifidobacterium longum &% 455 AMEaISo= B8kl
vl Bl og A8 oA av= FIlEk #EEUC o)
£ vkeo] zhs g 7Rlske ARE Algdrh & I
M ATFEES ARE 98l 50°CoAM A=2AR vk &
e H7F3E skim milkE autoclavestsi ot dAeo] 23l
nhEe] P AR 2 AR Alsd veds
autoclve3} = S aureus®] 2218 Azl 137t e g
L2 3 allicin®] A7A alliin 4842 autoclavedt 3]
& U= "R E FEhgo] ERIFJTkE BaH7) o)
3 Fere] 247 Hdnk 2y vl aTEES] A
B Ee Ads 9 B s a2 ES] A 27 10
3} 10° CFUMmI oo 2 =of o™ & d7e] A3 Al
19%7HA] whs o] 7R A9 7o) A&o] Aa) Lot
BE AE7F QR A0 At

vl Bug W71 aFEEe] Fxd M 97=EE j
Tol| wet 71840l 2 e B vks $TE AUk 15
AIZF HEAA Az RFEES] g S8 T 23
a7EE] Are vk £29 A7HF 02%7H e HET(430
cps)et A9 BAF HE@E425 cps)E HERL O HIERE 0.5%
AE 784 cps, 1.0%NIME 981 cpsE ThZToN vl ool &
7¥etthFig. 2). &TEE EFA] F IJE I, @uZ
RS Ax, AME 759 slime A4 58 A MY 5
o] 8TEES Fxo FFE F= 8 oF HINH glo
o, WIS GZ,'® /R AP 58 7k e
STEE Hxe 4 AR vlEst $Ukeke 2R B
a=e] girk. 2y £ AFolXe Fig 10049} 2] vks &
o] H7l2 4 AT ZAHUSNE EF8l QTEES]
AxE 7Rl 7189 2ae) Holst A Uehiidt o
wFoz vhzole FEI Al 34.0%% 08%= &
(604%) THo2 £ §Fo g FiHe oz nis &
T 93 9F2ES H' FyRE A Ve Tk Al
3 STEEE ant 9o dEHolY Afde ffsle 3
=7t FUKE 223 AR vk ] dE] e AR

1200

1000

4

=3
o
o
T
-.’

Viscosity (cps)
[o2]
3

400

200 |

0.0 0.2 0.5 1.0

Concentration of garlic powder (%)

Fig. 2. Effect of concentration of garlic powder on the viscosity of
yogurt curd.

Table 3. Effect of garlic powder concentration on color values of
yogurts curd

Concentration of garlic powder (%)

Color values
0 0.2 0.5 1.0
L value 84.10 83.40 83.73 83.51
avalue -2.49 -2.49 -3.09 -3.59
b value 13.10 15.73 16.52 16.83

Aot Afre MEd oz Agdnt vk B89 IR A
=t poEE ddHo= vk T ol8F 8TEES
AESfehe 785 vke £29] FA71gel wEt 2o e F7t
A 77 Bag ZoR AEEHI.

vhs 9] A7t e gElsle] 15A7F GEAA AR
S7EES] s 243 A= Table 37 3tk vk 27t
T 1% ZTMIAE 8FEEY Are & ¥l g
o} o SAmS Jehls b valuert H7F F=ol HE sk
T STk AEes oke vhedl E A dERl A
o2 AGHIU.

ke EUE W71 8TEEY FSA. vks wEE At
3l Az a2E] A, ), ot F A 71EE 5
o FEo= ASANE & ZAE Table 49 At A2 vks
< A1 S w2 AeE dvERleH, W1, 3 B AN
A 7|EE FEAME vke BEE 71 8TEE AEE0
el wigle] W2 AE Aen vk 29 370l
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Table 4. Sensory evaluation scores of garlic yogurt curds

Concentration of garlic powder (%)"

0 02 0.5 1.0

Color  3.5+1272 37+067° 43£095% 42+063°

Flavor 45+£0.71° 42+£079° 25+097° 19+0.74°

Taste 48+042° 3.8+092° 3.1+088  2.1+0.74°

Overall 4o, 0300 412057 294088 1.9+0.88
acceptability

YValues are mean + SD (n= 10).
YMeans within the same row with different superscript are significantly
different at 5% level by the Tukey test.

7V E dawe Yolth 59 vie &% H7hge]
0.5% o1ge] 2hdMe FedeEx vig Pt gbo] sk
AAHAeH AAHQ s=e FHH Aasrt. ey
02%F A7IE 8F2EE FAHeRE A, 7] 2 HAHY
715w RN tlzTe} Foldt AolE HolA] fdth. ol
o AWt ATE FRHoE THstd AALES] ARl
EF 200 NS AbEl: vis 29U A7HE 02%
AErh 7P A3e Aoz AdHAG.

LTFEEE Az F AL FEHER AR /I F F
Ae] wghg BRlsh] fste] 1527 BEAZ F 4°CoM W
T BashEx Ade FARE A0 A AR,
4747170 HlEldle] pHe ot A3lH AEE ozt S71s
= Aotk A% F Auge thEaeln ot Sk
U Solap vhe £%e A7 Afle Hrhgel wEste
3~6% olFFE Tl 53] rhe £EE 05% o A
7k 739 129l WY g72ES] FAVIE olgkE dT
7t etk

Y

= 5

nks B9 A/l 34 aTEEES AU st 24
BEfol vl B2E &8 Lactobacillus  acidophilus,
Bifidobacterium longum, Streptococcus thermophilusE &3 o
FZ2 HFslY vis 2] Arbh k] A4S viAe 9
g ZAEA 2 B3 5L AESIY vk 22 0.2-
1.0%(wiv) 713k Ast 4be] Az dikte] F2o] vhs &
2L H7EIR] e tlRRTE ZHAEHA0H, 1847 LEA]
7l aFzE A ANes 2T 1.35%004 nle 2
1.0% 378 79 1.08%=E 20% 7Zr2slgeth. vis o] 3
712 8FEES dx= o) FTIoY, MEs AY o
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