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Preparation and Quality Characteristics of Yogurt Added
with Saururus chinensis (Lour.) Bail

In-Seon Lee*, Syngook Lee and Hyun Soo Kim

Dept. of Food Science and Technology, Keimyung University, Daegu 704-701, Korea

Abstract

Yogurt base was prepared from whole milk and skim milk added with 0.2~1.0% (w/v) of Saururus chinensis
(Lour.) Bail water extract (SCe) and fermented with lactic acid bacterias (the mixed strain of Streptococcos
thermophilus and Lactobacillus bulgaricus) at 37°C for 24 hr. Quality characteristics of the yogurt were evaluated
in terms of acid production, number of viable cells, viscosity and sensory property during lactic acid fermentation.
The composition of organic acids was also measured by HPLC. Addition of SCe stimulated the growth of lactic
acid bacteria and remarkably enhanced the acid production. The viscosity and lactic acid content of yogurt
were also increased by addition of SCe. The sensory score of yogurt added with 0.4% of SCe was significantly
higher than other groups in taste and overall acceptability. The storage abilities of yogurts added with SCe

were relatively good at 5°C for 15 days.
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Fol 748 AN E T2 3-4% 320 SARHE
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(5), @8} F46), FRHD), HE@®), SBEHO) % £10)
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A AT LT2E ALE Yt Ax deFEE
S 7y E Yrlsle] 72 e AR, ANz )
7b Aol A& 87220 F54 L AR viA e
F3g 2AIACH

AN=E

WEge AA2e AL HUERT AVEY WA U
g 242 Al4sldn Az 35 0% Al et
2ol A 20001 S0l 5-Fsle] Az AL F3ste AL8-3h
At

Alze| M=
Az A Az o1& 1089 B3 E3H(w/v)Ete] %5
°Coll A 42174 33] 5 F23l5ich. =& YL filter paper
(Whatman No. 1, England)& A}-8-3}e] 23] of=}sln rotary
vacuum evaporator(Yamato RE47, Japan)2& &% ¥

AA2E o £Ishale] AR Agtgch

ALB T

Lactobacillus bulgaricus(KCTC 3188)2} Streptoccocus
thermophilus(KCTC 3658)F Latobacilli MRS broth(Difco,
USA)¢ 2% =2 A Z(v/v)3tL 37°Coll A 24417k F< 33] Al
o et QT2 E AEA starterE A3t

RTEE M=E

BENAZ AR, GALH U ANE I5FEES
Table 15} & ¥ &2 A7}ste] F 13 ¥ F=8 14%(w/
v)E2 Z43}3 Homogenizer(Nihonseiki Kaisha Ltd., Ja-
pan) 2 2¥-7F FA A 7 F 110°Cel A 2027 718t 273}
arh Ho® 7|A S 3CE i F AAES £ 75
(Lac. bulgaricus+ Str. thermophilus, 1:1, v/v)& 3l A
Z38}31(4%, v/v) 37°Coll#] HEA AT}

pH & HIMT

BE F AAAL AT A AL 2] a2
AIZPHE A8 1 mLE st SHTE 108 54 F 01
N NaOH= pH 8.357kA] AA 3} HAre.Z &Atstgl ov,
pHE pH meter(691 pH meter, Metrohm, Swiss) S ©]£-3}

Table 1. Ingredients ratio of yogurt base for latic acid fer-

7+ A7E R Al Ao 3 F 100 Yo
3} 43} 31 Latobacilli MRS agar(DIFCO Co., USA) # %] <}

=g} F 37°Coll Al 72417 vl ofste] el colony € &
A w|stgch

HE 5%

WMEZe 9 F2EE AR ety A ohF 4°C
ol A 2447} BB F 9~10°C 27 8}l A Brookfield vis-
cometer(MODEL LVT DV-I, Brookfield Engineering Lab.
Inc., USA)S] 39 spindle? o] 43¢ 12 rpmell A 1% F9
P=g Z4sech

7714 24
A g2 Aret 335} deionized water2 5l 3% ¥
27 BE0] 33 4°C, 12,000 rpmel| A 1087k % A B2l 3}
& AF=ol 8 Sep-Pak C18 catridge(Waters Co.)ell &
%}2]7) % 0.45 im membrane filter 2 o %3} HPLC ¥4
4 A 722 ALyt 25 Hr)| e B &AL 4] 3 A}
Ay 25 FAAS st on, HPLC #4372

Table 29} 7t}

QFZEQS| HsHAt
utz sl oled eF=Ed 10%(w/v) A8e A7Eta
Homogenizer(Nihonseiki Kaisha Ltd., Japan) 2 2%#7t &2
33 ohg 4°Ce) WALl A 24417 5ot BAg F AR
g3 A E7bEs AT S 2078 A e R 3k} Hlco-
lor), 37 (flavor), Zt(taste), 32} ZH(mouthfeel), 3 SHafter-
taste) @ A A<l 7] 3 E(overall acceptability)el] 3}oq
z+gtE g A4 14, 25489 5xA Hrisislen Ay
A3} SAS Program$ ©]-8-3] #4F £#4 F f-2 37}
32| o] 8] 4= Duncan’s multiple range test® A &
7rel #2128 A s eH20).

_&P—‘

o)

Table 2. Operating condition for HPLC analysis

mentation (unit: %)

Groups Whole milk Skim Milk sce?

Control 10.0 4.0 -
0.2% 100 38 0.2
0.4% 10.0 36 04
0.6% 10.0 34 0.6
0.8% 10.0 3.2 0.8
1.0% 10.0 3.0 1.0

YWater extract of Saururus chinensis (Lour.) Bail

Instrument: Waters 2690 system (USA)

Column: uBondapak C18 (300 mm*3.9 mm)
Detector: Waters 2487 UV detector (210 nm)

Mobile phase: 10 mM KH2PO4 (pH 2.32 with HsPOy4)
Flow rate: 0.6 mL/min

Injection vol.: 10 uL

Column temp.: 20°C

Sample temp.: 20°C
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Az d43EES Zrbe] -5 wiA o] 02,04, 0.6, 0.8,
1.0%(w/v)9] w2 37}?’5}1 Lac. bulgaricus$}: Str. ther—
mophilus®] 1:1 EFFF§ JZFalo] 37°Cell A 4A &
ok wi kst A 647k ‘%-r]i pHe A4 At=& &3 31}
pHE L& 1247 59t 28 77} ell A F438] a3t ot
2 olFE AMAE At} Az A bk v dste] o
F& pHE RHelon Abalz 10% HrbFoe] WE 2447k
F 3609 7} & pHE ¥ g tH(Table 3). Kroger} Wea-
verCl= w5 Aol A AuEls 8 72 Ee] pH
W 9E pH 3.80~4.352} 3 B3} 12, Duitschaever 5-(22)
S A et oo AelEE QT2 B pH WS
pH 327~4532.2 ¥ 33l =1, o= & A9 Asjoln
WA A& g A3l Aol v] Abwix "‘47]' °‘7‘E Ex
T AR 272 ESY AT S Helubx] g3 9l
odEch Al x A7l b3 AR F717 ﬁok% pHe] ¥
3o} frALSHA 24417 Bore E3] Frlsldd o, Abalx
A7Vegel vEiste] B2 AlE e Bt A 2 x

z

1
=
dbee Agame

2 Az 1.0% % Z+7t 1.049%
1.380] 9 tH(Table 4). o] = & F Abwl 2o 28t t}of

Table 3. Effects of Saururus chinensis (Lour.) Bail water

extract on pH of yogurts during lactic acid fermentation at
37°C

Incubation time (hr)

Groups 0 6 12 18 24

Control 601°Y 5258 448" 4.10° 397
0.2% 6.05° 515°  432° 3.89° 377
0.4% 6.01° 5115 4.26° 3.82° 3.72°¢
0.6% 6.00% 5040 419° 3.80 367"
0.8% 598 5020 417 3.77¢ 367
1.0% 597 5020 417 3.69° 3.60°

UDifferent superscripts in the same column indicate significant
differences between groups at p<0.05 by Duncan’s multiple
comparison test.

Table 4. Effects of Saururus chinensis (Lour.) Bail water
extract on titratable acidity (%) of yogurts during lactic acid
fermentation at 37°C

Incubation time (hr)
0 6 12 18 24

Control  0.23°Y  041° 0.76¢ 0.86° 1.04°
0.2% 0.23° 0.44% 0.86™ 0.86" 1.20°
0.4% 0.23" 0.45™ 0.89" 1.06™ 127
0.6% 023" 0.49™ 0.96° 0.99%° 1.25
0.8% 0.25% 047> 0.79° 1.13%* 1.42°
1.0% 0.25° 0.50° 0.85° 1178 1.38%

DDifferent superscripts in the same column indicate significant
differences between groups at p<0.05 by Duncan’s muitiple
comparison test.

Groups

o st £4 54 113
3§71 A5 opn| Al ] 1 wlebgl Sol] of &) A Aabe] A
o] Zxzlglo] ALYPAe] Frld Ao g Alz#vt RasicH

Kurmann(23)- mild & +2E 9} acid 8 72 E 2] AA4l %
W 915 7+7F 0.85~0.95%9 0.95~1.20% 2 A| Al 8}z gl =
E A Abl 2 Ao 25 acid R F2E2] ¥4
s ALt 1 oolabe] Abx ghg B
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LE Ak mE 2R e Y3t WS AT A
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Table 5. Effects of Saururus chinensis (Lour.) Bail water
extract on viable cell counts of yogurts during ;actic acid
fermentation at 37°C (unit: 10" CFU/mL)

Incubation time (hr)

Groups 0 6 12 18 2
Control 1 11 14° 21! 561
0.2% 1 15 197 2%5° 60°
0.4% 1 17° 25° 33 72¢
0.6% 1 20° 21° 301 8g°
0.8% 1 19° 21° 34° 86°
1.0% 1 20* 23° 38 97°

Different superscripts in the same column indicate significant
differences between groups at p<0.05 by Duncan’s multiple
comparison test.
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Table 6. Effects of Saururus chinensis (Lour.) Bail water
extract on viscosity of yogurts during lactic acid fermentation

at 37°C (unit: cp)
Groups Incubation time (hr)
0 6 12 18 24

Control 130"V 180° 1310°  1570°  1650°
0.2% 130° 190° 1310° 1730 1800°
0.4% 140° 180° 1420°  1790°  1860°
0.6% 140° 190° 1530°  1790°  1900°
-0.8% © 1407 190° 1550°  1820°  1910°
“LO%6 -y 190° 1580°  1880°  1930°

UDifferent superscripts in the same column indicate significant
differences between groups at p<0.05 by Duncan’s multiple
comparison test.

ZE gt a3y ey gAY st A o
2] 3 Abg- FF9 slime AAbsE 2} A H 58 A A 8k
At B AN = AN 2 Aot AAEY 4SS F
A st At o] FrTE I o] 2 &) AT FA
Ao FAlo] AdiA o= go] o} 7o vla] ¥ A
= 3S B Aoz Algdr) 23 o] AR Fr1AH24)9k
aloe vera(25) 59 A7l R F2EY AR E AsA AT
Ruoly e ko)),

R

FAEANA {7142 L ol EAlEE FAWY 7t g
3, &0 Aty giA} A 2 FAaEe] AR R RE
A=, T2 E ] gl M = o] & f7]AhE 3]}
2 &9 o] o= AAF KR N R2A o F F 23}
oh et & dFeldE Ae 94525 F0] A7 25
ZA3te F714F ol ml A& 3 AL S8 271

of>

% a4

2] $-714H& HPLCE #4815 2r, 1 A3} Table 734 2
o} b E A SAbske A AR ek Abl & ARkl v E
ste] 7 ko] Zrlslglom WA FollE BE FA BlE
g 52 A4S Byt BALS 2447 A F Table 49
ARz Ags fFAsHA Az Frbskel FU1EE
o1 ko] A Zvhste] AwkA o2 V|3 eIt I
o 0.4% Al x A7} @ 7= 0] A4} 3HeFo] 16,150 ng/g S
2 tzFel vl 4700 ng/gd =& FFHE R4 ol
plain 872 E.¢] 24} gefo] 8,760 ng/gol et & Fernandez-
Garcia and McGregord] 2.37.(26)Eche thd £ ko]
92.n, 14550 ng/gel Sl et Marsili 59 G7-©27)eh= vl=
T A Bk HE o 2 LA fr1Ade2A
Z83 242 8E A AT AH % EA5d Aol
WE Sl 21 AP TN AEHA A AT A
o2 Jehgth FaAte] gk A7t AA 2A AelE
Rolx] sgton wE F giA= vng FaE Byt

Az &yl eF=2E9| ZhsZAL

Al =5 Arlste] EAZ SF2ES A ), 5 2
2 zb Fal B AAAQ 7|55 F W57 AR A7 Table
83} Zoprt. Aol A& 0.6% o|Ae] At 25 1 872

Eo] 7MA & o T A 7|Q1g AL ARAL Y=
2E Ao q&3 HAALES
t}, & Az ArpFol g vid 23 42 gE
At fre) el Zhel= gt vtell AlelAE 0.4% A
2 A7} S F2ET MY ¥ ASE i (p<0.05), 1.0
9% Atz Fr} o FEES) P 32 7|3 EE HA ol

Table 7. Organic acid composition of yogurts added with Saururus chinensis (Lour.) Bail water extract before and after

lactic acid fermentation at 37°C for 24 hr

(unit: pg/g)

Groups Oxalic acid Tartaric acid Lactic acid Acetic acid Citric acid
P Before After Before After Before  After Before  After Before  After
Control 300 250 850 650 1600 11450 800 NDV 2150 2400
0.2% 400 250 900 700 1650 13850 800 ND 2200 2250
0.4% 400 300 900 750 1800 16150 850 ND 2350 1800
0.6% 450 350 900 700 1900 14400 950 600 2250 1800
0.8% 500 400 900 750 2000 14300 950 700 2300 1800
1.0% 650 450 950 750 2100 17550 1100 ND 2400 2100

"Non-detected.

Table 8. Sensory scores of yogurts added with Saururus chinensis (Lour.) Bail water extract after lactic acid fermentation

at 37°C for 24 hr

Groups Color Flavor Taste Mouthfeel Aftertaste Overall acceptability
Control 3651097 3004001 3.24+092% 3.41%0.69" 323+1.11% 324+10%
0.2% 3.53%0.92* 2.76+0.81 3.06£1.03*™ 3.12£0.90™ 3.06+1.06° 312109%
0.4% 3.35+0.84% 2.83+0.90 3.35+1.03* 3.060.87% 3.12+1.08% 3.35+0.9*
0.6% 2.88+0.83> 2.71+0.67 2.82+0.86™ 3.00+0.84% 2.651+0.76% 2.94+0.54%"
0.8% 2.65+0.90% 259+0.84 2.65+0.76> 253+£0.70™ 241+0.77° 2.35+0.6°
1.0% 2.18+0.62¢ 2.65+0.76 2.41+0.69° 271 +0.67 2.47+0.92° 2.65+0.7%

UDifferent superscripts in the same column indicate significant differences between groups at p<0.05 by Duncan’s muitiple comparison

test.
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Table 9. Changes in quality of yogurts added with Saururus chinensis (Lour.) Bail water extract during storage at 4°C

Period of storage (days)

G
roups 0 3 6 9 12 15
Control 4.01 3.99 3.94 391 3.87 3.85
pH 05% 3.70 3.68 3.63 363 3.60 3.56
1.0% 362 361 358 354 353 351
Titratable acidity Control 1.04 1.09 112 1.14 1.14 1.16
o 05% 127 1.29 1.32 1.33 1.35 135
(%) .
1.0% 1.39 1.40 141 143 1.45 146
Viable cell counts Conurel - o8 o o o o
(10" CFU/mlL 0
mL) 1.0% 97 98 98 99 100 101
A2 B0 gt vhel] dia) ol%akA] e H3k Table 4 % H7bE) AAALEE ZH7h 1.04%9} 138% 5 00, A
o A4 Ao} 2bo] i AMPA 07 Qs 23]7 7] B RE 7hlA 55%10°~1.0x10° CFU/mLE ®.3ir}. pH
FeE e oz Andd 2270 FulE 0.8% o4k =gk Al 2 1.0% H7hate] WA 24417 F 3602] 7P
Az A7 e Es R R YLy 5T E W) pHE 8.4l o0, 272 3979 pHE Hetwlrh a72E2
AAA] 7132 E 04% A= Ayl L2 Ev) §-9 AT 6~1247F F7kellA F43] Fr1eksl e, 21 o] Fol
Hog 7h £ 355 1elon 0.8% 0|49 At & T k7o) F7HE BTl wak Az Avbekel] w] ¥ st
EEof gloj A= 22 4kw} Fu) 9} gho] A o7 e v = AnE Bol b 2U4AZF F 2T 1.0% A 2 Ho)
3EE RYrHp<0.05). o)Ate] 5 H71E 23ts] & o 4 9] A v} 247 1650 cpF 1,930 eplg/100 cm * sec)-S- e}
l} | Wl #5537 A7) 06% o) Akel Abl = AL Ak

8222 Azl slold s Al A sl
22 ol e 355

A c}:a;f& 040/4 Al
o, AAES] Qao] L 200 20d AL e o)
QA sh w1 F2
Ad FeAAE § £ /38D ual +9e Honn

Ats ¥

_,d
<>2i l-N'

al

3lgtH(Table 9). A #7127} Fob wE L7bo| 4] wlw]d} pH
ZAaE Byon AANE v e

A efzke] 2715 tebyle) o] & 1%@(4)54 aloe(25)
T AT+ HAHE JJrv*thM 28 A

TE Al 7P°ﬂ w}a} k7t = , ol

]
o °li s vl Ula}ﬂlﬂru} pH-4 # &9}
23l Ao nlr}

7h A o %A F7 @ Ao Qs BE G5l oA
2 e gylE ukgk o} (0.4% Al x A7} S FEEE gt
AA A A5 fo M ow P FE HIHE g

o] o2 5o 9l M & vl 2A gk H b ot A
o2 Fpak A Arbs vebilich Al 3Ube e 72
E9] Ak ko] o Bl dA3] FriEglen] L ut
off A, FAAY, AL H AR R E koA WA F
of7h o ke Bt HErt hsd S 2B A4
2 £°Coll A 1547 4 A7 pH 2 A4 W3t vvl g
Ro g vehd Aol vlad -7 7l o' viehyirt o]
243} 7o) Al 2= AR A5 E A S FA1A] 7]
Stz e #5A WM = T2 AR5 Byv) b
oJe] 7pA] 83 A AAE VP Al 2 2 V) A
L A E R 2 EL sPpde] glo] £ HAE 229
VA& A W ALAE kel Zleddd 4= gl & AR ]
g}
PARN I =

B oo Aty ey - A AR ARGt
£ ol EAR A W Al 3 A7 ) 2o 2 A
e,

Z
gl

Akl
H

e
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