J Korean Soc Food Sci Nutr
43(9), 1415 ~1422(2014)

ERELDERER
http://dx.doi.org/10.3746/jkfn.2014.43.9.1415

I HH A L — K= = = IT =
Xl 2 A S22 do)e ©eRe SEEM
dele - ae - MEe? . 524 Ay
MStHslD AlEDatn}

AT LS 0[MEDE|HE

Quality Properties of Yogurt Added with Hot Water
Concentrates from Allium hookeri Root

Hyun-11 Junl, Seon-Yeong Parkl, Do-Yeon JeongZ, Geun-Seoup Songl, and Young-Soo Kim'

!Department of Food Science and Technology, Chonbuk National University
“)Sunchang Research Center for Fermentation Microbes (SRCM)

ABSTRACT

Hot water extraction concentrate was prepared from Alliun hookeri root (AHR) to evaluate its applic-

ability to yogurt. The highest antioxidant activity of hot water concentrates was obtained under extraction conditions
of 4 hr at 95°C. Antioxidant activities measured by DPPH radical assay, ABTS radical cation assay, reducing power,
and cheating activity were highly correlated with total phenolic (89.51 mg/g) and total flavonoid (52.71 mg/g) contents,
with R values of 0.94 and 0.96, respectively. Yogurt was fermented with a commercial lactic acid bacteria mixed
strain (Yo-mix" " 305) for 10 hr at 42°C after addition of 0~ 10% (w/w) hot water concentrates from AHR to yogurt
base. As fermentation proceeded, pH and °Brix of yogurt decreased from 6.57~6.60 to 4.34~4.51 and from 8.10~
8.90% to 4.60 ~5.25%, respectively, whereas titrate acidity, viscosity, and viable cell numbers increased from 0.22 ~
0.23% to 1.01 ~1.10%, from 0 mPa-s to 202.55~290.50 mPa‘s, and from 6.40~6.80 log CFU/mL to 8.60~9.20
log CFU/mL, respectively. There was no significant difference in any sensory attribute between the control and 2.5%
addition group, suggesting that 2.5% hot water concentrate from AHR could be used to manufacture yogurt.

Key words: Allium hookeri root, yogurt, antioxidant activities, hot water concentrates
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BoAqro) ARg-3F AN (Allium hookerde A5 3A Y
o Al 2013l AujE o2 F7]o} g
Ax g 5 Penks ARgsklth sEdx @ e Al
(Single type stainless roller, Shinpoong Eng. Ltd.,
Gyeonggi, Korea)d o] HF%A(100 pm, Daihan
Scientific Co. Ltd., Seoul, Korea)® A &3} ).
DPPH, ABTS, EDTA, pyrogallol, ascorbic acid, gallic
acid, catechin %< Sigma-AldrichAHSt. Louis, MO,
USA)OlA Fgstien, 1 whe]
grades T-Ysto] ARG8T
WEG Azl Sf, H2Y, GARH, ZSEL
g, A% 5 A8 en, starter AHEE FFE
At B3l Yo-mix ™ 305(Streptococcus thermo-
philus, Lactobacillus bulgaricus, Danisco, Copenhagen,
Denmark)ZE W EZ B Mol Z(Seoul, Korea)oll A A& 1ko}
AH-g-&F .

A 2FE-L  analytical

st dAo] 12 A FEN F5 ARF A
2 1 goll 77 50 mLE H7}ste] 95°CellA] 8A1E
g AER FET $ol] AAE2(3,500 rpm, 10) 9
o] ¥}(Whatman No. 4, GE Healthcare Bio-Sciences AB,
Uppsala, Sweden)stl 0.1, o] ofdle] FH7E H7}sto]
50 mL& G483 NE F Huwd 3E, T EdtEol=
2 Akst 2] BAARR ARGl olu] A =
o F 78 EHY &L 12.1%%
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% vl&4 3gE g (total phenolic content, TPC)<
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Folin-Ciocalteu's phenol reagent 0.2 mLE H7}3}o] 1%
ZFREEAIZ Tl 5% NaCOz 3 mLE 7otk sl
2 1A17F &9k W A1#] 725 nm(UV-1650PC, Shimadzu
Co, Kyoto, Japan)ollX F3=E5 FASNCH, g2
gallic acidE& XTELE ALEsto] 2Hdsk defagdaoz
AEdtke]l AlE mgd ng gallic acid® WERA ST

% Z¥}H =o]= $F=(total flavonoid content, TFC)&
Jia 5(19)9 WHE o]&3drt. A= 500 pLel 5%
NaNO 75 pL& #7}sto] 204 583 vhgAI F9
10% AlCl3 150 uL& #7betsith. o] &9l 1 M NaOH
0.5 mL¢} S/ 275 uLE H71sk F-o 510 nmell A &3
EE ZA%g o, 52 cateching XTEEE AFE3)
o A AFFAA R JFEste] AR mgW ng cat-
echin® 2 YeyAt}.
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DPPH radical assay+ Brand-Williams 5(20)2] W
S o] &3tk AlE Y 0.2 mLel 60 uM DPPH &< 2.8
mLE H7}ste] aelA 303 WS AIZD $-o] 515 nmell
A EFEE SAR e gE2T2E 0.1%(w/v) ascorbic
acidZ AH&3tlth. DPPH radical 27 % (%)S A& 7}
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0.5 mLE #7Fslo] 700 nmoll A FF=E S35 oH,
fExzTF+25 0.1%(w/v) ascorbic acidE AFHE-3}3I T Re-
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ot A FHES AU Tas Axe A(121°C,
158 dF FFHES £§sto] 7€ FA7F 97.5 gl
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ZFA(SP-80, Tokyo Denshoku, Tokyo, Japan)
E AHgEte] L(HX), a(HA%), b(BA L) 7S S48 2
H, B+ #E probe(spindle number PK 5-1°,
diameter 5 cm, cone angle 1°, gap 1 mm)7} &8 Hd1=
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FE=A(PAL-1, Atago Co., Ltd., Tokyo, Japan)
ZAsIqith ol EAARE ST2E § g9
mLE H7hgh $o w3 2 A (3,500
3}01 Ao AT onS Al g5}
2 1 mLE Lactobacilli MRS agar(Difco,
Sparks, MD, USA) v A|ef] =3t Fof OxoidAHBasing-
stoke, UK)] Anaero Jar®} AnaeroGem' " AL-g-3te] &
714 AE R wlE42°C, 48A17D g Foll A E A s mLe
colony & A&3}9] colony forming unit(CFU)/mLE 1}
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Table 1. Antioxidant activities of various hot water extraction solutions from A/lium hookeri root according to different extraction

times
Antioxidant activity of hot water extraction solution”
Time (hr) DPPH radical ABTS radical cation Reducing power Chelating activity SOD like activity
scavenging activity (%) scavenging activity (%) £p (%) (%)
0.25 18.92+2.018"? 37.35+0.53° 0.41%0. 01g 42.21+0.23° 58.04+0.70°
0.50 22.66+1.23° 41.52+0.91° 0.45+0.01° 46.74+0.47° 84.14+0.59°
0.75 25.21+0.65° 43.71+0.38° 0.56£0.01° 48.65+0.61° 85.86+0.09°
1 33.51+1.17¢ 46.82+0.15° 0.63+0.01° 52.75+0.51¢ 86.16+0.68°
2 48.02+2.73° 47.35+2.80™ 0.66+£0.01° 57.84+0.10° 81.68+0.39°
4 54.00+0.34° 52.27+0.76° 0.79£0.00° 61.85+0.19° 80.63+0.06°
6 52.88+0.71° 48.86+0.53° 0.77+0.01° 60.35+1.12% 78.68+0.06°
8 52.36+0.49° 49.47+0.23° 0.77+0.01° 60.73+0.31° 77.34+0.22°
Comparison” 100.00+0.00 100.00+0.00 1.60+0.01 100.00+0.00 88.81+0.93

YValues are mean+SD (n=3).

)leferent letters in the same column indicate a significant difference according to Duncan's multiple test (P<0.05).

The concentration is expressed as 1 g of root per 50 mL of hot water extraction solution at each extraction time.
Comparlson is 0.1% (w/v) ascorbic acid for DPPH radical assay, ABTS radical cation assay, reducing power, and SOD-like activity
and 0.1% (w/v) ethylene diaminetetraacetic acid 2 sodium (EDTA 2Na) for metal cheating assay.

o] Z4o] WRFTHE,25). B Aol AE F3 A7kl g
A4 FENS Ao = DPPH radical assay, ABTS radi—-

cal cation assay, reducing power, metal chelating assay
% SOD FAF @A SAE o™, 1 A3 Table 13
#rh SOD Al 242 Alelet s SN d¢ 5
o] gHikst A FE AlRbe] F7hEl whet 4A1717HA]
ALH 0w Skttt o] F A% FHAskE S
BT 4AZF 259 o] bt €42 DPPH radical
A A 54.00%, ABTS radical cation 475 ol
52.27%, reducing power®l] 4 0.79, metal chelating 24
A A 61.85%E5 Ko 0.25A13F FE3¢F A} zhzk 2.94),
1.69H, 1.59 =okth. SOD A &9 A5 F& 1A
A= ARAQ 2712 Bl & A} 71145 ey
Qow, 1A7F =23 o] At BAS 86.16% = 0.25
AIZE 5% AR 15w =9k =9 st 24
a3 skl gl 27(0.1% ascorbic acidet EDTA
2Na)X®.t} DPPH radical &7 %, ABTS radical cation 4
A%, reducing power % chelating &Aool A 1.6~2.04]
S UERs o SOD A @ oA = Ak Aaks B
o},
oj9} &2 A= 7|l Barg A & I FEA9
DPPH radical £71°5(10~40%)% % olUg} whs, 4},
Allium % 21&9] &4k3} &4 (ECs=

pi
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H= T g 71—0

y TTTT O

7.82~75.38 mg/mL)#I = FAS AE YERATHE,5).
ot FUg Aol E B8t & Al dAtst 4
Wil wheh vheket dtsl @445 Hole A FE ATt
el 5 FEQ = 721 dEAg ey oy 4
44 AEQ G5, obv| =4t ascorbic acid 53 22 &
Ao 2do] detA] kst el FEE HAE BoR
ek

=

o
ol 52.71
ki

23}

2 &

of we} z+z; 70.9990 A 89 51 mg/gﬂr 24.86
mg/g o % SR O 1 o] Folli= A% ZHAdhe
Ho] kst &4 ZAafe} %/‘}o}"ﬂ‘:} ol¢}
Won &(3)e] Birgk 4t #ele] F v 3%
(44.99~95.70 mg/g)¥} Hl%fz ?Fk" veb Sl ot Allium
2B 2 H=A 33 25(19.41~69.07 mg/g) Xt}
= =46). F EE}E.L 1= g-eke] A9 Allium flavum
L.(37.87 mg/g), Allium nutans L.(53.87 mg/g)& A 2|3
e Allium % 2E(59.20~338.87 mg/g) Rt *2 o
Fes HEFHATHD).

9% FEN0 5

3} DPPH radical 47, ABTS radical cation &#%,
reducing power % metal chelating &4 ¢ @A
(correlation coefficient, R) #< 22 0.94~0.973 0.96
~0.99%2 701—§_L ALz}H e y_oq == J,].xq = \—]iﬁ ﬂ@—%
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Table 2. Total phenolic and total flavonoid contents of various hot water extraction solutions from Allium hookeri root according

to different extraction times

N .5
Regression analysis®

of each antioxidant activity for hot water extraction solution”

Time  TPCY TECY DPPH radical  ABTS radical cation  Reduci Chelati SOD lik
h radica radical cation educing elating ike
(br) (mg/g) (mg/g) scavenging activity (%) scavenging activity (%) power activity (%)  activity (%)
0.25 70.9910.81?”2) 24.86+0.36°
¢
8;2 ;ggigzze gg;gig?ée Y=2.27X,— 147.89, Y=0.75X;—16.00, Y=0.02X,— Y=1.16X;— Y=0.71X;—
’1 80'69i0'15d 39'86ﬂ:0'71d R=0.94 R=0.97 1.24, R=0.95 41.68, R=0.97 21.08, R=0.48
i Sg;‘?i(l)iia gﬁig%a Y=1.34X,—16.01, Y=0.42X,+28.79, Y=0.01X>+ Y=0.67Xx+  Y=0.26X»+

6 88.26+0.88" 52.36+1.43" R=0.98

8  87.24+0.76° 50.57+0.71°

R=0.96 0.09, R=0.98 26.70, R=0.99 68.61, R=0.32

YValues are meantSD (n=3).

“Different letters in the same column indicate a significant difference according to Duncan's multiple test (P<0.05).
TPC (total phenolic content) expresses as mg gallic acid equivalent per g of root.

4)TFC (total flavonoid content) expresses as pg catechin equivalent per mg of root.

X1, X2, Y, and R are TPC, TFC, each antioxidant activity, and correlation coefficient, respectively.

The concentration is expressed as 1 g of root per 50 mL of hot water extraction solution at each extraction time.

1A17F o] 3 5-E] ascorbic acid’} At}
| WEo=z & dedyd 33gE 2 5 =2
wolert) o W73 ascorbic acide] EA4Jo] W ¥

o 2]&)A Maillard J%%’.él, =4 ﬂ@% ascorbic
acids} L& S HUE 240 JFE WA A5 £2
dle] & Algte] atsl 4ol vig- T 23 8]l
‘_E‘r(25—29). ELPEPH SOD At &5 A<
=AM 71 =& AL Bl 447

Zzolo 3% Agro MRS

AR el S 95°Coll A 4*17& FE3td 1/102 553

FHEEES 0~10%(w/w) €% HHZ H7ist 2afe Za
% pH, 3113/&5, HAuy)l A= g 9 Ax Wils A%

Ak Fig. 1 2 29 2 Hha OAlZoll A E&E2 pH,
HAaE 2 A 247 6.57~6.60, 0.22~0.23% 2
6.40~6.80 log CFU/mL® #H7}eel| upeh & #to]& vhe}
WA gto, Y= Hrhol S7HEEE 8.90%00A4
8.10%% 728tk A& L gkl 77.6814 70.592
Fastal ot ask b @& A2 -2.7744 -1.03%} 7.28¢]
A 9.58% F7tete] A #e] A w50 AU 2a
Z719 GEe} Mo JFS FE o2 YERTh
HEZE k=g 104 A EEAre] A At 8.60
~9.20 log CFU/mL® & 27]9} mpa7b 2 43 44
EHES] AMFEQC5~10%)0 wE 2ol & UEhA &5
O ZA A AF FHE] FAkte] S E A4S A

ATt ok e A= 7hEsA
ko A7zl Aol Hs Ak Wals) X RAL
Aol GRS vAA sk Aok fFAFEFATH,2).

A A HE] MUkl SUFEE 4.34
4.65%0 M 5.25%2 Z7}stg oLt AAAE
o} AH7] A 27 1.10%14 1.01%9}F 290.50 mPa-s
ol A 202.55 mPa-s& 724381t} o] o e e wrE
TAAAR] 6AIZEE AvpEA AlAtE o] ta kR
~10A]zto] HHA gdatAl vebsttt @3 A= J74E
o] Z7tdE wa 27|19 viRIZEAR L ghel 76.32¢14
714602 #Adtlont ash b gho] 242 -2.34914 -0.67

FE
oo

e

3} 815914 10.530.2 Z71akglth. AnbH o w abay Wa
A% FHEY AL BAAY ATFE ANF RE FL
Exo] e Fi Acw HelHgn,

A e A5 BEHBS WA REA] RE A7
e BAEAS 2 A%, WEfe] Wit 28 wA
pHSE Bt fastglont AAMNE, Ay HE 2 4
o) AeE s A HS&E}. ol 5 ol

Abto] F2stAA 71 A EHhE £ A8k oAk
AHE-E lactic acid 53 & %7]"}" Aygsto 24 pHe
wHolR| a1 AGAEE molA Al HH, o] BA ol A caseind]
SAR =ddA I curdE A G HEF 71817
Fog oelA 013}(14—17) 53 @a 7)o #@ro) H

d

—

A %7 Uﬂ%gi J&T’/}EJE‘r

AA o7 AFE = At FaFo pHEFEaf &
HEdA 3.85~4.56, 3 Lafr =" AN 3.80~4.56)
S} A7 s AE e w5 2
8 CFU/mL °I’hHE #eted o, &
g et Axd Hafe F

& Aoz YEstH(12,30).
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Fig. 1. Quality properties of yogurt added with various hot

water extraction concentrates from Allium hookeri root. A: pH,
(a-f) above the same bar are significantly different by Dun-

B: titrate acidity, C: viscosity, D: °Brix, E: viable cell counts.
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hot water extraction concentrates from Allium hookeri root

Table 3. Sensory evaluation results of yogurt added with various

Sensory evaluation

Addition ratio of hot water

Flavor Dryness Sweet taste Sour taste Overall
acceptance

Color

from

3)

extraction concentrates
Allium hookeri root (w/w)

1.90+0.64" 4.40£1.23" 4.10+1.07° 3.45+0.76" 6.20+0.62"

1.95+1.2349?
2.60+1.43%

Control

4.45£1.57° 3.85+0.59% 3.85+1.09° 5.90+0.72°

2.05+0.39¢

2.5%

3.30+0.47° 4.65£1.39° 3.70+0.86" 3.60+0.68" 4.25+0.72°

3.25+1.77™

5%
7.5%

4.10£0.72®°  3.90+0.72% 3.55+0.76° 3.75+0.64°
3.50+0.61°

5.60+0.60°

3.60£1.64°

3.55+0.83" 2.90+0.79°

3.50+0.83°

6.55+1.19°

5.50+0.89"

10%

(n=20).

YValues are mean=SD

IDifferent letters in th

ame column indicate a significant difference according to Duncan's multiple test (P<0.05).

pressed as 100 g of root per 500 mL of hot water extraction solution.

€ s

3 . .
)The concentration 1S €x
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ent by Duncan's multiple test (P<0.05).
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