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The Quality Characteristics of Milk 7ofu with Added Black Garlic Concentrate
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Abstract

The principal objective of this study was to evaluate the quality characteristics of black garlic milk 7ofi¢ prepared with five
different levels (0%, 0.5%, 1%, 1.5%, and 2.0%) of black garlic concentrate (BG0~BG4). We conducted the pH, total phenol
and flavonoids, Hunter's color values, mechanical characteristics, and a sensory evaluation analysis of black garlic milk zofir.
The total phenol and flavonoid content of black garlic concentrate were 1.67mg/100 g and 1.07 mg/100 g. The more black
garlic concentrate increased, the more lightness (L) decreased, but redness(a) and yellowness (b) increased. The hardness,
gumminess, and chewiness scores significantly increased (p<0.05) in all black garlic milk zofiz samples. In color, taste, flavor,
texture, and overall quality, the score of milk zofir with 1.0% black garlic concentrate (BG2) increased the most.

Key words : Milk zofit, black garlic concentrate, quality characteristics.
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Milk preparation

l
Black garlic concentrate added (0~2%)
l
Boiling (70~807)
l
Mixing (salt 1 g, 50 mL vinegar added)
|

Curd coagulum

l
Filtering
l
Packaging
l
Cooling

Fig. 1. Preparation process of milk zofii with black garlic
concentrate.
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Table 1. Formula for black garlic milk 7ofi

Samples Milk Black garlic Vinegar Salt
(® concentrate (g) (mL) (@
BG0" 1,000 0 50 1
BG1? 995 5 50 1
BG2Y 990 10 50 )
BG3" 985 15 50 1
BG4” 980 20 50 1
Y BGO: 0.0% black garlic concentrate milk tofis.

2 BGI:
9 BG2:
Y BG3:
Y BG4:

0.5% black garlic
1.0% black garlic
1.5% black garlic
2.0% black garlic

concentrate milk fofis.
concentrate milk fofis.
concentrate milk fofis.
concentrate milk fofi.
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der Aluminum), Force(100 g)o] #4371 22 TPA(Texture
Profile Analysis) %412 33le] Zt A &2] Zd 114 (hardness),
Bk A (springiness), -5 /d(cohesiveness), % 2Hd(gumminess),
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Table 2. Proximate composition and pH of black garlic concentrate
Variables Moisture (%) Ash (%) Crude protein (%) Crude fat (%) pH
Mean+S.D. 60.75+5.11 0.57+0.02 1.82+0.51 7.38+0.21 4.02+0.01
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Table 4. Color value of black garlic milk fofi < Table 59 2t} Snbs $F575e] dnde Svks &
Samples L : N Zalo] A7hE7] SE BGO7E 71 R @ nelen], &
s =N Hyleko] Z71EE fojH oz Zr1Ek o
BGO)  9243+0.629  -221%0.11° 9.80+0.33° Fs e5el Wigel S7EE S feinew SR,
) b b b Srks 559 2.0% H7REBGA)7E 7P w2 s B3ith
BGI”  83.23+0.82° 161£0.19™  13.92+0.38" o ortno o 6o0cm
N N . . Woo et al(2004)= 559 AudL 755 A= Al
BG2 80.6+1.54 2.23+0.39 15.47+£0.97 a3 Zoz SAYE NA, gue JX duld So] o1
BG3Y  71.630.46" 4.09+0.16®  19.21+0.24° o] Alo] emE GeiwA ;)r ZATo] 29T H @ o5y
BG4” 66.06+1.77° 5.18+0.26" 19.39+0.39" L Aom Ao Hylgko] ZyleeE AL oA om
Y BGO : 0.0% black garlic concentrate milk fofu. 7k, 53] 2R = /T8 xS Ave T
? BGI : 0.5% black garlic concentrate milk fofis. 2ol 9317} ks dAFE Aty Buslyth Snls &
Z BG2 : 1.0% black garl%c concentrate @lk tofu. a=no] g SHAL A7 Sodl Zo7} 912l
BG3 : 1.5% black garlic concentrate milk zofi. Tl 0 o= Hol AxA W AIAT AT >
9 BG4 : 2.0% black garlic concentrate milk fofis. o ErkE o AA B AR E AaAa vt
9 Mean+£S.D. (n=3), Values with different superscripts in the same A2 Bubs Tl HriEA] 2 BGO7F 7MY He i
column are significantly different at p<0.05. Holow Zuls FEdl Hrlgo] ZUlES4E feojdo
7K en Snks w359 2.0% H7RABGA7E 7HE =
NSRS feldow rlelon, 20% A/KEBGH0] 7F £ kg B ARe MnANES Bae 2ad
4w e BT Choi er al2008)2] Fvks AEEAe] o] Ay|w gelHn], Ay ghAe o4 SHo 1}
A LR 22.52, A E(agk) 2.86, A= (bAL) 3.19F H ER7] o &ol] AnAd T H)45=8F A3 HOlth(Park & Kim
TEAGEE, B AT Fuks wElo] AY A7EA F& 2010). B AT AT Foks F2 2arkrel BGork
BGOSH Hlwd vf Wi, AAE gl G ert BE 22 S gZyo] spg wskon, Bnls &9 20% H7HABG4)
BATE Lee er al20092)2] E0Fs H7F 7] A7 Kim & o] 714 %e ghE Uehjol dndd ge A% B
Rho(2011)9] Fvbs w5 M7t Ade] d7exe Frks g34de oA 4FS A2 £ S 7 fed 2ad
AWtdol S7tdes Sukee] Ao ofd B=et FAEs do] KPark & Kim 2010022 A 4 2 w4
Area, ANEE S/ Bastel £ AT AA} o o3t o244 S4ol7] Wi, F AP} I 2 Fv}
Aol HPEd, o] Be Ase AR $H9 BN 5 w3 WlPo] ZESE fHoR BE 1S UE
ko 2 yohEr) Ytk ks sZ9S A718 Kim & Rho(2011)2] Znls
Age] ATNHE Foks w5 Yrhge] 27184 2
4. Bobs 55 7L 2RFR TN B4 5F 24, A4, A4l feldor Svlen, 44 B
Zuks §59 A7t FEO BE SRER AN B e #92 Holsk gloltka Hastel B A7 Azksh U
Table S. Texture properties of black garlic milk zofis
Samples Hardness Springiness Cohesiveness Gumminess Chewiness
BGOY 1,008.33+93.14% 0.86:£0.02157 0.56+0.00™ 528.08+56.41° 508.46+54.55¢
BG1? 1,205.37+102.26% 0.85+0.03™8 0.56+0.00™ 665.62+51.82¢ 579.96+51.99¢
BG2” 1,478.03+101.43° 0.89+0.06"° 0.56+0.01™ 773.77+60.66° 799.95+69.23°
BG3" 1,848.93+149.93 0.84+0.02"° 0.55+0.00™° 1,013.39+78.87" 854.45+55.83
BG4” 2,366.84+167.156 0.87+0.04™ 0.57+0.01™ 1,335.06+211.73° 1,159.96+124.02°
Y BGO : 0.0% black garlic concentrate milk zofis.
? BGI : 0.5% black garlic concentrate milk zofit.
» BG2 : 1.0% black garlic concentrate milk fofi.
Y BG3 : 1.5% black garlic concentrate milk zofir.
' BG4 : 2.0% black garlic concentrate milk fofir.

6

7

NS Not significant.

Mean+S.D. (n=3), Values with different superscripts in the same column are significantly different at p<0.05.
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Table 6. Sensory evaluation of black garlic milk fofis

s

HOoFA o} RATHEETE

o] 2H|IAHEY] Ve e E Y 4 AUtk Huskith Kim &
Rho(2011)9] Zws Ae]o] Bhof] thgh 5% 7}
5 59 2.0% H7F Aot 1.0% H 7 Az
ol& fixlont, Aele] A gk 3t gl A
A =& 37 B Suks 559 1.0%E -?%UP% ~
2] Ao A witu|= Atatsich
AgAgtelAle] At & Ao #sH 7t JJr *Hl%%
o] 7|3 EE WHEAIT|EA Suksl] 715 E A F A
= 3k $AFERE 1.0%S Svis B59 dopt #HA
v = AR €

= el Eﬂ}% s5AE T
A7kt Fuks SR8 Alxst 34 542 B
o Fvks ov"“&l AP E-LS - 60.75%, 3| 0.57%,
ek 1.82%, AW 7.38%, pH 4.020|%{th Swks %
o] F HEdEde 1.67 g/1oo g, b colE e 1.07
mg/100 go| At UU}—E— T ArE Zuks
A7 o] S7tgrS 1 3 A4
e 7kt Svks —"rTrFr
FEY A7 HlEo] UM S
oA o SR, e dat S5 dS AlEst
7} it #egrt 27, Svks w59 1.0% J7HHBG2)

(0, 0.5, 1, 1.5, 2.0%) =

-qm

)

il

oX,

[N
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iih)

i)
do oot Lo deb off
o o = oz e
2o o HOL2

o the 5o Hel W, 4, & 24 2L AAAQ 7] x|
A 1 5 97K, Heb Sobs SS9 Aid

Aol W
o el SRSNE AR de Foki wae L 3
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Samples Taste Color Flavor Texture Overall quality
BGO" 3.81+1.69% 5.6542.01° 3.64+1.35% 4.02+1.15® 3.73+1.57°
BG1? 4.42+1.17* 5.22+1.40° 4.04+1.15° 4.02+1.41* 4.11+1.2°
BG2Y 5.40+1.26° 5.94:£0.88° 4.99+0.88° 5.52+1.08° 5.94:+1.45°
BG3Y 3.91+1.29® 4.55+1.43" 3.34+0.82° 3.66+0.97° 433+]1.25"
BG4Y 3.62+1.9° 3.67+1.43° 3.22+1.14° 3.77+1.34° 4.76+2.16™

Y BGO : 0.0% black garlic concentrate milk fofu.
2 BGI : 0.5% black garlic concentrate milk fofir.
» BG2 : 1.0% black garlic concentrate milk fofir.
Y BG3 : 1.5% black garlic concentrate milk fofit.
% BG4 : 2.0% black garlic concentrate milk fofis.

Mean+S.D. (n=3), Values with different superscripts in the same column are significantly different at p<0.05.
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