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Abstract

The objective of this study was to investigate the effect of hot water extract of Welsh onion root (HEWO) on
growth of lactic acid bacteria and fermentative characteristics of yogurt. The physiochemical characteristics of HEWO
such as pH, soluble solid, reducing sugar, total polyphenol content and DPPH radical scavenging activity were
studied. The lactic bacterial count in brain heart infusion (BHI) broth with HEWO was about 1 log cycle higher
than in control for 24 h at 37°C. The pH of yogurt prepared with HEWO (WY100) and 50% HEWO (WY50)
was gradually decreased significantly but increased the viscosity of yogurt with increasing HEWO concentration
during fermentation. The viable cells of lactic acid bacteria after fermentation for 24 h were 8.03 (control), 8.77
(WY50), 8.84 (WY100) log CFU/mL, respectively. The DPPH radical scavenging activity of yogurt increased with
increasing HEWO concentration. Sensory quality of yogurt prepared with HEWO was higher than that of control.
The pH and lactic acid bacteria of all tested yogurts decreased during storage for 10 days at 4°C but lactic bacterial
count of yogurt prepared with HEWO maintained 10* CFU/mL during storage. These results indicated the potential
use of HEWO as a valuable resource to improve fermentation and functionality of yogurt.
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Table 1. Characteristics of hot water extract of Welsh onion root

H Soluble solid Reducing sugar Total polyphenol ~ DPPH radical
P (%) contents (mg/g) contents (mg/g) scavenging activity (%)

569 10:0.10" 1.12£0.12 135.09+2.44 45.2443.03

"MeanstSD of triplicate determinations.
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Table 2. Changes of pH, reducing sugar and lactic acid bacteria
in BHI prepared with hot water extracts of Welsh onion root
during incubation for 24 h at 37T

T(i}‘f)‘e Control” WRS0 WRI00
0 736:000™%  730:001*  7.30:0.00"
pH 2 687:002°  671:0.00"  631001™

24 588:002C  510:001°  492:005"
0 8570.8"  9.12:009"  977:0.62%
ﬁﬂ‘;{;ﬁ;ﬁ; 2 195:005"  200:004"  220:001"
24 054:006™  052:002%  051:007*
0 497:002"  491:010™  493:009"
12 5312028 58 4006° 661001
24 672:002"  7414007° 7962006

"Control, BHI prepared with distilled water; WRS50, 50% hot water extract of Welsh
onion root; WR100, 100% hot water extract of Welsh onion root.

Value are meansSD (n=3).

IMeans within each column (a-c) and each row (A-C) with no common superscripts
are significantly different (p<0.05).
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Table 3. Changes in pH, titratable acidity, viscosity and lactic acid
bacteria of yogurt added with hot water extracts of Welsh onion
root during fermentation for 24 h at 37C
Time ()  Control” WY50 WY100
0 679:0007  654:000"  652:000™
. 8 603:001C  553£ 001" 531:0.00%
P 16 493:0.00" 448 000" 443000
2% 4502000 421% 000 4.10:0.00"

0 016:001"  0.19:002" 023002

Titratable 8 032:001"  054:001° 0641002
acidity A B «C
%) 16 103002 119:002° 1262000

% 125:000%  136:003® 1482000

0 680:110%  720:089"  800:020*
Viscosity 8 33070:856™  35990:120% 42990469
(cp) 16 339.10:164*  383.10:7.60°  45150£9.10°

24 38590:000°  439.90:849™  502.5043.13°
500:000%  501:00%  500:004%

Lactic acid
bacteria 8 624:0.11"  6712010"  7.092008°
(clé’é/nl\f)' 16 778:004%  800:004® 8114009

24 803:008"  826:037°  834:0.06"
"Control, 2% skim milk prepared with distilled water; WRS0, 50% Welsh onion
oot water extracts; WR100, 100% hot water extract of Welsh onion root.
Nalue are means+SD (n=3).

IMeans within each column (a-c) and each row (A-C) with no common superscripts
are significantly different (p<0.05).
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Fig. 1. Changes in DPPH free radical scavenging (%) of yogurt
added with hot water extracts of Welsh onion root during
fermentation at 37C.

Control, 2% skim milk prepared with distilled water, WR50, 50% Welsh onion root
water extracts,; WR100, 100% hot water extract of Welsh onion root.

Value are meanstSD (n=3). The means not sharing common letter are significantly
different among samples (p<0.03).
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Table 4. Sensory quality of yogurt prepared with hot water
extracts of Welsh onion root after fermentation for 24 h at 37C

Control” WY50 WY100
Color 34410730 333:0.50" 3.10:0.44*
Flavor 309:132% 367:083° 350:0.55°
Taste 278:097* 300:1.12° 297:1.10°
Texture 333:0.78" 335:0.71% 338:097*
Overall acceptability ~ 3.00:0.87" 3.50£0.55° 3.17:041"

Control, 2% skim milk prepared with distilled water; WRS0, 50% Welsh onion
_Toot water extracts; WRI100, 100% hot water extract of Welsh onion root.
Values are meanstSD (n=3).

Means within each row (A-B) with no common superscripts are significantly different
(p<0.0).

3| FALRSS) pHE| WakE 2T}
3% A3 Table 59 Uk 43717 B hE T

= 7.86(control), 8.01(WY50), 8.09(WY100) log CFU/mLE
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1.0x10° log CFUIML 915 S8ttt o4 datz
o]Fo] Bo 3} Hle] A 2EEE 8T EE Ax A

Table 5. Changes in pH and lactic acid bacteria of yogurt added
Welsh onion root water extract during storage for 10 days at
4T

Storage period (day)

Sample”
P 0 5 10
Control 45120017 421£000°  4.1020.00"
pH WYS0  440:0.10™  420:000™ 4.09:001™*

WYI00 4352005  418:000° 4.08:000™

Control ~ 802£0.02°  7.9740.01® 786001

Lactic acid bacteria bB 2AB bA
(og CRUmLy  WYS0 8262002 809:015"" 801:001
WYI00  834:001°  816:0.16"" 809:006™

“Comrol, 2% skim milk prepared with distilled water; WRS0, 50% Welsh onion
root water extracts; WR100, 100% hot water extract of Welsh onion root.
Values are means+SD (n=3).

IMeans within each column (a<) and each row (A-C) with no common superscripts
are significantly different (p<0.05).
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