T A A & 2 PR X] 24(1): 90-95, 2009
KOREAN J. FOOD CULTURE 24(1): 90-95, 2009

Lactobacillus bulgaricuss °] &3t

Lactobacillus bulgaricus Fermentation Characteristics of Yogurt with added Buckwheat Sprout
Hani Kang, Chul-Jai Kim*
Department of Food & Nutrition, Sookmyung Women's University

Abstract

The principal objective of this study was to investigate the influence of buckwheat sprouts on the acid production and
growth of lactic acid bacteria in to which 5 and 10%(w/v) buckwheat sprouts was added, followed by fermentation with
Lactobacillus bulgaricus. In yogurt to which 5 and 10% buckwheat sprouts was added, pH was lower and titratable acidity
was higher than those of the control. It was also noted significant changes in the number of viable cell counts with differing
amounts of added buckwheat sprouts until 12 hours. When the yogurt samples were stored for 12 days at 4°C, the pH and
titratable acidity of the yogurt to which 5 and 10% buckwheat sprouts was added were maintained at lower and higher than
control levels, respectively. The highest number of viable cell counts was found in the yogurt to which 5% buckwheat sprouts
was added. Rutin content was reduced via lactic acid fermentation, but quercetin content increased significantly in the
yogurt with added buckwheat sprouts. It may be that the glycosidic bonds connected to rutin were hydrolyzed during
fermentation by lactic acid bacteria. The total phenol compound content of the yogurt samples also increased after
fermentation. The antioxidative activity of yogurt to which 10% buckwheat sprouts was added was shown to have a 60.95%
free radical scavenging effect, which was the highest among all yogurt samples evaluated.
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<Table 1> Conditions for HPLC analysis of rutin and quercetin

Item Condition

Instrument  Agilent 1100 series

Detector UV 365 nm

Column Novapak Cig

Mobile phase 2.5% acetic acid : (Methanol : Acetonitrile (1 : 2)) =
75:25

Flow rate 1 mL/min

Injection 10L

Temperature  25°C

JI)II

5. Fitds
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0.1% peptone water 9 mLE Y3 A3} 3t & 10214
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of Becton, Dickinson and Company, Sparks, MD,
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<Table 2> Changes in acid production by Lactobacillus bulgaricus in yoghurt added with buckwheat sprouts

BSY Incubation time (hours)

(%) 0 3 6 9 12 15 24

0 6.37+0.01°%  (.24+0.01% 6.24+0.01% 6.22+0.01°*  6.41+0.02°%  6.52+0.05P%  6.27+0.03%
pH 5  623+001"  6.19+0.01"  6.16+0.00°  570+0.00™  4.06+0.02"  4.00+0.01"  3.86+0.01°

10 6.16+0.01% 6.114+0.015¢ 5.74+0.01%  4.62+0.01°°  3.98+0.02F¢ 3.80+0.01F¢ 3.74+0.00%¢
a0 O 0138£001% 01355001 0.147£0.01° 0.153+0.01% 0.135+0.04<  0.189+0.01*  0.177+0.02**
(%) 5 0.285+0.01°°  0.342+0.01%  0.540+0.02°  0.639+0.04%  0.972+0.16%  1.356£0.05""  1.362+0.06"
° 10 0.453+0.06%  0.522+0.125  0.639+0.057*  0.993+0.03*  1.089+£0.01*  1.635+0.02%  2.076+0.04™

1

BS denotes buckwheat sprouts.

N

3

B

'TA denotes titratable acidity.

)
'Values in different capital letter superscript in the same row are significantly different (p<0.05).
;Values in different small letter superscript in the same column are significantly different (p<0.05).

<Table 3> Changes in viable cell counts (log CFU/mL) of Lactobacillus bulgaricus in yoghurt added with buckwheat sprouts

BSY Incubation time (hours)

(%) 0 3 6 9 12 15 24
0 7.08+0.249%)  7.36+0.99% 7.114£0.16% 7.0240.69 7.30+0.055% 9.6140.06™ 9.64+0.99"
5 7.62+0.57% 7.87+0.09" 7.72+0.33P° 8.04+0.07< 8.70+0.21% 8.95+0.19" 9.36+0.67""
10 7.70+0.335 7.91+0.28P* 8.11+1.15P 8.34+0.29% 8.76+1.10% 8.78+0.585¢ 9.08+0.54"

UBS denotes buckwheat sprouts.

YValues in different capital letter superscript in the same row are significantly different (p<0.05).
9Values in different small letter superscript in the same column are significantly different (p<0.05).
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<Table 4> Changes in acid production by Lactobacillus bulgaricus in yoghurt added with buckwheat sprouts during storage at 4°C

BSY Storage time (days)

(%) 0 3 6 9 12

0 6.27+0.01°2% 6.57+0.01% 6.48+0.01% 6.55+0.01% 6.55+0.00™
pH 5 4.04+0.01%4 4.06+0.01%° 4.05+0.00"° 4.03+0.02° 4.03+0.00°

10 3.98+0.01°° 4.0040.01¢ 4.04+0.01"° 4.0240.01% 4.05+0.00"
o ° 0.114+0.03°° 0.1380.02° 0.201+0.03" 0.165+0.04* 0.177+0.02%%
(%) 5 0.930+0.03% 1.011+0.01% 0.939+0.05% 0.993+0.06™ 0.999+0.09%

10 1.125+0.03% 0.873+0.04™ 0.864+0.01% 0.966+0.0284 0.954+0.0154

1

BS denotes buckwheat sprouts.

N

3

S

'TA denotes titratable acidity.
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4, LN HI7b @FEEQ ME & Rl
s

A7) e QFEEC] fANES WSS S5 At
= (Table 5yl LreRfich. A% 7I7F Bob 7o) f4b
T4 1,0x10'3} 2,0x107 CFU/mLO.2 vl w2 A5

vl et o s Ble) fAEAY) o we S &
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)
'Values in different capital letter superscript in the same row are significantly different (p<0.05).
;Values in different small letter superscript in the same column are significantly different (p<0.05).
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5. UM Myt Q2 EQ| 2§ Mot 9| rutingt quercetin

ol

Ruting quercetin®] rutinose’} 2%+ flavonoid®] s}
Holm quercetin GA] flavonoid?] dE o7 wdojt 2
2 Fo = EAskL Akt F95 2y, FEEAE U
Elfl= Ao 2 RiE]o] Qlth(Havsteen 1983). LA X
7} Q2 E 9] rutind} quercetin $HFS Wta Ay} T2
Lo} Blasklal 71 A= (Table 6)¢] YERA ST A]
22 ARESE wUAE] rutin TR 1,417.09 mg/100 go]
11 quercetin L 55,18 mg/100 gol o dra # b
55 H|wEtgS 1 rutin FASIRAT quercetin &
7Vt wUR 5% A7) rutind WA A 73,63 mg/
100 gol| 4] &F& % 40,28 mg/100 g© &, quercetin® 2a
Z 3.40 mg/100 gof]A] ¥a & 6.72 mg/100 gC & 79

<Table 5> Changes in viable cell counts (log CFU/mL) of Lactobacillus bulgaricus in yoghurt added with buckwheat sprouts during storage

at 4°C
BSY Storage time (days)
(%) 0 3 6 9 12
0 7.02+0.3452Y 7.3040.09"° 7.03+1.125¢ 7.324£0.24 7.01+0.38%
5 8.89+0.194 8.08+0.44% 8.11+2.17% 8.73+0.26% 8.72+1.03%
10 8.36+0.274 7.01+0.59"¢ 7.48+0.325 8.49+1.10* 7.70+0.54

UBS denotes buckwheat sprouts.

?Values in different capital letter superscript in the same row are significantly different (p<0.05).
9Values in different small letter superscript in the same column are significantly different (p<0.05).

<Table 6> Changes of rutin and quercetin contents in yoghurt added with buckwheat sprouts between before and after fermentation (mg/100 g)

BSY Rutin Quercetin

(%) Before After (lg—-‘\,'zllllllf;) Before After (IF’—-‘\]rzllllllee)
5 73.63+1.23 40.28+0.19 (?)?67159*42)) 3.40+0.01 6.72%0.02 —(303.860109*)*
10 133.80£1.56 79.580.14 é%?g% 5.7040.06 11.8740.01 _(105.365401*)*

UBS denotes buckwheat sprouts.
P*p<0.05, **p<0.01, ***p<0.001.
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& 2to] (242}, p<0.05, p<0.01)7} A= Qlct, HUA 10%
A7 ruting 133,80 mg/100 gollA  79.58 mg/
100 g© &, quercetin® 5.70 mg/100 gof|4] 11.87 mg/
100 go & 94 o] (22}, p<0,05, p<0,01)7} HAJE]
Aot & e AL AXHA rutin® 745k quercetin
2 F7FekS=tl o142 rutinol|A] quercetino] FE|E=
ol fAkEe] ARgsto] Gtz WSkE 71A 7] wiiEel
Zog grow A7t v AT AOoE AEE
6. MM X7} @F2E9| 45 M1l $9| & phenol &2
U4 {7 @F2E 9] F phenol PR WA A &
& Upo] vlaskelal 71 Ay (Table 7)ol YeRH AT,
< phenol 3 TaNGS AXHEA 7183t iz
9] A A F phenol -2 15,68 mg/100 gof| A WA
% 20.75 mg/100 g&= {1924 Z}o](p<0,01)7} YEpRaL
HEa 5% A7 119.91 mg/100 gol A 178.41 mg/
100 g2, wUH 10% A7}t 147,64 mg/100 gof|l Al
318.39 mg/100 gl & -2 Z}o|(Z}2}, p<0.001, p<0.001)
7} A,

T
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A Wl fall B4 Ak, {87] T2 EESRHARE
B2A35}10] IAFSHE (peroxide)S RHEIL alcohol®, aldehyde
7, ketonefd 59 FHFANE2 YR} 35 FXIAXIT
DPPHY-S tocopherol, ascorbate, flavonoid 52| 3}At
3} =40 9Jdlf DPPH7} SHH o= A 2 Ao Ealy]
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<Table 7> Changes of total phenol contents in yoghurt added with
buckwheat sprouts between before and after fermenta-
tion (mg/100 g)

BSY Total phenol
(%) Before After t-value (P-value)
0 15.68+0.28 20.75+0.00 -32 402 (0.0010)

5 119.91+0.28 178.41+0.28 -1000.00*** (<0.0001)
10 147.64+£0.27  318.39+0.28 -1089.2*** (<0.0001)

UBS denotes buckwheat sprouts.
2%p<0.05, **p<0.01, ***p<0.001.

<Table 8> DPPH radical scavenging activity of yoghurt added with
buckwheat sprouts

. Buckwheat sprouts  Free radical scavenging effect
Bacterium

(%) (%)
0 25.7140.00°Y
L. bulgaricus 5 23.81£1.65"
10 60.95+1.65

YValues in different superscript in a column are significantly different
(p<0.05).
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QFaE] sk B4 AT AUk 5% 7T oz
T Atele] zpo|7 giglom wdA 10% H7Hte] Hitst &
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