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M%7l - WIRERAR B2 M e s Hh LSRRI 3, - BN AL B R o JROREZLIANN 5 B 10% HhEL
LR » DL Streptococcus thermophilus J; Lactobacillus bulgaricus FyWE It » A2 ELT{ZHAR -
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BEEENE (ZRR - 1992) - BEREAFRNEYAR - Fril VS PR hEgER g if - (I
DA A B 2 A A RSCR A EEBEY SRR B - ME TGS PR AEIR » I ] 52 D REFS Btk

=]

CREE TR IR SR - I AIBE R EEY) - RORIR I SRR R AR > BB SRR E R
BOTEEAR B R Cis » LRl S e RN RUSRE - i o BT v B SE L I g 6 5 S R g e B

BRI YAHEHVE R8sy (BE - 2004 5 BR - 2006) -

SR EEENAZ - K&~ Zhi > RS~ MfT ~ WEFRO PR MEEAR - EOE - B
M MEERSIEYE (MF > 1996) - WWHEWESET AT DU E AR E A RS Z B0 - TR
JE FHR B RE M BRI ZL o BH 28 -

AWFFE AR S IS8 < B - BB R T e > AT R RE M AR FL. P
HIRERR % AT A B IRz A RE T LB, -

MEERTIIE

L. #E
(i) 7l - Bt ETTEe st R B BT -
(ii) AMBEHEIC © HfE Lactobacillus delbrueckii subsp. bulgaricus BCRC 14009 ~ Streptococcus
thermophilus BCRC 14086 [ 77 £ &ty 1SS RS2 it B R PR A7 S SR
(ifi ) g © i H SR AR L g -

0. Jjik

(i) AMEIEL © BHRRESIFRRERAE 0.05% LPEIEHE 2 MRS Bk » 8L —
R FFREERE 19 B 37°C BEIESEE 24 /N - HEEARTEMETE L 2-3 KA -

(ii) HPARIEERE R B © 2 R gE TR A S (BE - 2004) - EEH RohEigEeeT; o H A
FAMEZESE » ERNUE 75 (MREP) -~ HERES (Bog - i) i
B (AR~ EEVNYE CRSHGE ~ BIEK) ~ BI85 (BIL - 5 8ER
D~ EEGERIR (LB - RMTAZR (RREM) ~ 2EREER (FIKBE) -

RA (FHREN - REJTH) FJUHE - HEMERIMIERS - MAZEM & 8 £5 (w/v)
HYZRERIK » B — R » BPHERE 5 /R » FELL 121°C » 15 4388 - 2 al s B IR
fiei

(iii ) FEEFLEL0H © 2255 Slocum er al. (1988) 2% » HL 100 ml fi£F, » ZhIA 2% (viv) #Y
S. thermophilus J; L. bulgaricus » JsfI 5 8¢ 10% (v/v) HEESEZEHIE » DL 42°C 555 4 /)
FRF BN 8 e [ By Ik ©

(iv) pHAEHIGE © FEREABR AR EFEYS51%% > DipH meter (Sartorius pH meter PB-20) JH%E -

(v) BREEHIE © IR BRI ZARYE AL R B — R T0E (CNS 3441) HIE -

(vi) ABEE B MIE © 2% Speck (1984) Jjik » WU 1 g FMeALAAER - DUEE 10 (5HBEEE
ARG FRIEELL MRS B5 AL - FLMGBHERG DL M17 B8 - 2 37°C K58 2 RE%BFHHE

(vii) e PEEER © 235 Clark et al. (1993) EITZ < B 37% EARRVSWINAZKEE K - G
pH fA 2.0 B¢ 3.0 ZHEMIATY » DAIZKER/K R PERIRE - 434€ 10 mL REUVEH - KHE Sa s A
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121°C #& 15 rgEpa i - B 1 mL FREAGABINA pH 2.0 - 3.0 BEERVAW S - £ 0~ 1
2~ 3 Je 4 /NRFIEAF B -

(viil) i [ 5B © 25 Toit er al. (1998) iEAT.Z - HUEREALGABIMAS 0.3% e 2
MRS broth 1 » 4 37°C FH5% > AL O.D. 650 nm fRRJIRFEFHIE BOEIHE
It 21 (%) — (& 0.3% ‘P2 MRS broth O.D. {E, A&z MRS broth

O.D.fH) X100%
(ix) BEREMmAT * SRILPHE] - WEES SN - BRI ~ BUIR SRS -
(x) #EFIHT + DAY ] Excel ZEEGHRERIET - Big DIVIIE = FMEfREIoR -

AR AT AR

AWEFEE TSR TR FE S (BB - 2004) - SEEH bR EREIYE 75 - HERE
%~ WIS ~ BRIV - RS - BRI - EMMAZIR  2ERER  BEAEFIE > K
B~ FERIPEIE W > (FRBREFLZININR] > AR R BE SR 7 - X FE PSRRI 10 ml
JHHER 100 g MRMRFL (BERE) IREG - KD IE - SRS A - B DIHE 7% ~ HERE
%~ BRI~ 2ERSANBRANE IR AR TR B IEBE -

TR L 23 BTN 5% B R BERE I o LL S. thermophilus ¢ L. bulgaricus Fs B ICEAE
Wl 7L o S p B R S R B AP ST pHL B R BR o BEL > S IANIE 1-4 PR - FHIE 1 RT3
BRI SR pH [EEMEEAEL > 288 4 /NRF1R - SRR BRI pH {EFH 6.2-6.3 [Ty 4.8-
5.0 FERE 6 /MR > pH ERFEREHFERLIT - HhDIESEE R pH 4.3 RIE -
BRI EERRMZ - B - BE > o8& EH - #KE - B - 208 - 5 -
W~ #F (MF - 1996) > RIEAMERZIERSR - RER 6 /N AREERSZNE -
B pH BREAWAUK - fERFF IR R AL pH (HEEHE DR (| 2) - I7F 2 RIS
pH 4.2-4.3 > JARFAFE 8 Rk - pH K% 3.7-3.8 Tyl - RAHME 28 LB pH EHAVEMLIE RS
AARE - HE 3 FrR > B OISHEE R 0.22-0.26% - FRE 4 /DR - SRR AHARREE Ry
0.64-0.75 % > ZRE 1 (6 /NRf) BRIETERE 0.78-0.92% » H i DUE BRI ~ BREE( 5 - &
ZEE R BRI R i - IR RRAL CREeEE ST (E 4) - RiEF
7 6 Rik > BREEE 1.06-1.16% » &I IR IR N SERE4 8L - Laye er al. (1993) KL=
RETT B e N R T 7L B B = BRI 7L (DL S. thermophilus Jz L. bulgaricus FyBEIt) HIGE 12 K
Hrfeit] pH MRS < Bk - pH HZBERA - HMERFN 4.2-4.4 5 =i BERIERE AL g
BREEBE AN SHERFRY 1.09-1.37% > TER=E RPFRAS AL < FRIZAIH 1.21% =% 1.40% - Laye
et al. (1993) FBafGREAKB G AZR - HEWEGE 2 2SR RIFTEL > AIE B ABIERL -
AABR R R 2 HREEFL -

TR LA T BTN 10% AR B SERE i - RARFE R R ERRIG 7L - Bl pH {H - BR
FERTBUR BAEAE - FOVRAN 5% AYh A SERRRS ZLAHL - 2882 6 /NRFfR - 250 10% R SERRING 7.2 pH
{H Ry 4.26-4.55 > #8 5% #liZ pH 4.32-4.62 W& 5 MAHH 10% thESEReRs 2.2 RIS By 0.78-0.92% -
B 5% i 0.80-0.96% M5 o IS HHBRERL R T (AU MR < 3L - B3R 17 8 Ri% > R
LG EEIG: - Kroger (1995) 5 MR R 52 BHH 2 5 BT SR AL 52 Mk R, — - Bd g
REAHYIRR - B AR EE0.6-0. 7% 5L i - IRIE W] F £20.8-0.85 %1 Ji2 i 38 1 FR IR

(%> 1978) - Marshall (1987) 72 HIE BRTCHRZE VTR - THGH e (L T SR FL e e v 2R
o



112 T R SR RE M R AL eI e

A
W
|

T

(e
N
(@)Y

Incubation time(hrs)

1. FEIREIIRE] 5% 27 hre SERRIN ZL pH 284 -

3 Control

03 Si jun zi soup

B3 Gan mai da zao soup
Wen fu soup

[0 Dang uri si ni soup
E3 Suan zao ren soup
B Emollient tea

[ Yu zhu ginseng tea
EJ Shen qi fuling tea

B Yang qi tea

Fig. 1. Changes in pH in various yogurts with 5% Chinese herbs extract during incubation.
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Refrigerated storage (days)

2. Ry TFIIA 5% $27 TR SERRIR 7L pH 2 BHL -

O Control

O Si jun zi soup

B3 Gan mai da zao soup
Wen fu soup

[0 Dang uri si ni soup
B3 Suan zao ren soup
B8 Emollient tea

[ Yu zhu ginseng tea
F1 Shen i fuling tea

& Yangqitea

Fig. 2. Changes in pH in various yogurts with 5% Chinese herbs extract during refrigerated storage.
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3. BRI 5% #6207 h B AR FLIE IR < L -

Fig. 3. Changes in titratable acidity in various yogurts with 5% Chinese herbs extract during incubation.
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4. BPFEAR 5% #27 E SE IR AL T E R B L -
Fig. 4. Changes in titratable acidity in various yogurts with 5% Chinese herbs extract during refrigerated

storage.
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LRI S %o HH R B A H R 2% A T I L AT 2 B BT A SR i ALIAR B (Lactobacillus bulgaricus ) J¢
FLERSHER TR (Streptococcus thermophilus ) 3t » A& 5-8 AR o HHlE S - 2RI M FLERAR
BN SCERTR BT » By log 5.52-6.21 CFU/mL » 5 4 /NRFE% - FLERBEBRER 2 W M5 AL AR
% > 5331k log 7.21-8.48 CFU/mL } log 6.25-6.87 CFU/mL » ZLIEEHEBREE LUHZEAZNS ~ RS -
BB VU5 = M Ry i 0 23 X 10° CFU/mL DL | - 35W% 6 /NKF#% - ALBSIE RIS A 5 > Fy log
6.8-7.16 CFU/mL » ZAH A MEHARAZZ 52 5 1T LI BEER A R 0 43 e B AH S B EL B PRI BR B2 - By log
7.4-8.08 CFU/mL » {HE MR ILIRIE R % - TEIT AN - SR EEEWENES: - e
TR B SRR AR P FURRAT R R PR SIER R 43 71 Ky log 7.76-8.18 CFU/mL ¢ log 7.54-8.47
CFU/mL > ZLESHEE DUB IR Fy i > FLAGSEBRE I AR 25 M R i > ¥93% 10° CFU/mL 1)
b B 10 K% o & rp SERSES ZLA ZLBE AR B PTAERFRY 107 CFU/mL DLE - ZLIBSHER B 58 mT At
FFEBI10° CFU/mML - FRERASSREDL Laye er al. (1993) I i HE AR A MeRs ZLEL e = SUMeAs 7L 12 K
S A S v L A B B LR B ER T o B AE L -

JRIECRHAL A IR 10% BYHRELSERCHINE » AR R R BV IS 7 - L AL R 2 ML - 38
B 6 /N > AL BEHIER H 8k log 7.38-8.18 CFU/mL » HFfE 10 K Z E ¥Rk log 7.74-8.29 CFU/
mL > 7RI 10% HHELERC O FLIR SR B B B LB 5% FARML 5 MR 10% By e gE 2 i e
Bl FURGFR A B RESITIRIE 5% 7 8R% 2 W0 » 3% 4 B 6 /K > 3 BITSE log 6.67-7.06
CFU/mL J% log 6.92-7.32 CFU/mL » {BAER {7 I SLAR T BB 2 LSUIBE 5% AR -

WA REA —EBED B RS AR i - BB R A A SR BOHRR A A
IRESIEE RMEL 107 CFU/g LI_I= (Rybka and Fleet, 1997; Vinderola and Reinheime, 2000) o« 7,
Bt RIS 2L 10 HERTAIIR » SERERF & IEIHEK -

7.5

EE ” O Control

EE = O Si jun zi soup

EE o B Gan mai da zao soup
6.5 EE = E3 Wen fu soup
EE [+ @ Dang uri si ni soup
HH E3 Suan zao ren soup
éé | B Emollient tea

[ Yu zhu ginseng tea

B Shen qi fuling tea

) @ Yang qi tea

Lactobacillus counts (log CFU/mL)

e,

M R

s N—

5.5 ‘ﬁf
o LLE

5. BEREIIRH] 5% #8277 s SERRs FLrh PRI R B L -

Fig. 5. Changes in Lactobacillus deibrueckii subsp. bulgaricus counts in various yogurts with 5% Chinese

[w]

Incubation time (hrs)

herbs extract during incubation.
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6. HTTFIIR] 5% #277 is SEMels 7L rh FLERIT R B e -
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O Control

0 Si jun zi soup

B Gan mai da zao soup
B Wen fu soup

[ Dang uri si ni soup
B3 Suan zao ren soup
B Emollient tea

[ Yu zhu ginseng tea
E1 Shen gi fuling tea

B Yang qi tea

Fig. 6. Changes in Lactobacillus deibrueckii subsp. bulgaricus counts in various yogurts with 5% Chinese

herbs extract during refrigerated storage.

Streptococcus counts (log CFU/mL)

0 4

Incubation time (hrs)

7. FEREII] 5% #27 s SERRNS FLrh FLERBEER B B L -

0 Control

[ Si jun zi soup

# Gan mai da zao soup
Wen fu soup

I Dang uri si ni soup
Suan zao ren soup
B Emollient tea

B3 Yu zhu ginseng tea
1 Shen qi fuling tea
B8 Yang qi tea

Fig. 7. Changes in Streptococcus thermophilus counts in various yogurts with 5% Chinese herbs extract

during incubation.
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Streptococcus counts (log CFU/mL)

8.8
0 Control
]
8.4 [ _ ﬁ O Si jun zi soup
ﬁm. = B3 Gan mai da zao soup
] an . ]
8 H A | & A E L [ Wen fu soup
M H i : * . Siig
H - | FH [ E- || D Dang uri si ni soup
H -4 * -3 L. B "!
: a:‘ii : % a ;‘ EEE 5:- 3 Suan zao ren soup
H H 2 2 F3H- 1T .
7.6 . [E3E H ) Q Aty [ it >j [@ Emollient tea
§ 0 - ‘\"' =i - L T .
% H ﬁiii ‘% ﬁ ., %ii :{‘,: [ Yu zhu ginseng tea
72 H[1Y[E ai : % - Sit g.;;; 3 Shen gi fuling tea
% H A . ‘\‘ -4 1 P‘:' B9 Yang qitea
H A A1 1 o
§ H E-1H B | B 2i e
6.8 - : TS

0 2 6 8 10
Refrigerated storage (days)

8. HYTFIUIRH 5% #377 rh e SEpRNs 7L rh LM SR B B L -
Fig. 8. Changes in Streptococcus thermophilus counts in various yogurts with 5% Chinese herbs extract

during refrigerated storage.

AFARIN 10% HrE S8R G 2 S AHBRIS 2L - SEITOMBL ~ BRI ~ JER AR B 2 S B REAhGT - &S
RANZ 1 PR - FESMNEEDIPYE TSN BRI SR & K - I EMTASRRBERES R
M RFE R R o RS PL L BRI b R Z 332 1k - 0 DU il ~ BB s il Ry i (K
ARG SR e o PERIRL RS2 A= - AR 52 I > DURTR AN R SEAE A i o P2
X o ISR R TR SRR AL b R M = o RSV RS RS - BR M
ATBER B ERRIHRCSIRG K — IR S - JEREEA ZERAV/K S (BE > 2004) - Frdpl.L IR
Mg FLE AR TP EER - AR E R B BRREHIR - BEEFRNTS - KIMReEZEeR 5
SRR AL 2 HAES -

R | EREMREZAG IR SRR e o DR o SE RIS 2L B OR VR I o B BE AR o
- BT B AT M e 1 R B 1 3 - ARERRIR AT BEUR R pH FEEE WA
AR SR A 52 o (Z IR R 4 /NKF (Conway er al., 1987) o ARWFSEAEI B 3ER /T
[H127% Clark et al. (1993) 23k » HU 1 mL ZEEEZLEER I AIMIA 10 mL . pH 2 ¢ 3 BERRA W
0,1,2,3, 4 /NRFHIEEAF ZLBR B B - AERANE 2 FoR - KBRS - JEEEHA pH 3 B REE
A pH 2 « 1A pH 2 ¥R T 2 /NRFA  ZLBEEBCFTEE 107 CFU/ML DLE - 83 4 /NEF - BB 10°
CFU/mL LA L - & #HEERR 2L pH 3 ¥R FHY 4 /NREAY - ZLESB BT RFF 107 CFU/mL LT -
—HME > B pH MIRHE - ZLEREHRAVTAIERA TREIISTE - KRy 2R R MR 4252 pH 2.0
Ko 2.5 W9BRE - {HE2E WA pH SRFTINAEYEERENZEZE  HiERC_EYEAS
WY #] 30 738 - HAEY pH HE EIHEIATHINEYZ pH E (il 1984 5 5 - 1988) -
ISR (1997) s 22 IR R RRms 2L SR ML - THIIE W pH EAILLETEE 3-4 24 -
bt > IR MEAE pH 3 72 A FLER R HE 2 PE R S B I Bk -
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Table 1. Sensory evaluation scores of various yogurts with 10% Chinese herbs
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Sample Appearance Acidity Texture Overall acceptability
VY F%5 (Si jun zi soup) 436+0.53  5.000.34  5.08%+0.29 5.2540.21
HZEAEE% (Gan mai da zao soup) 5.57+£0.94 5.62+0.28 5.33+0.25 5.00£0.54
{BHKES (Wen fu soup) 5.8610.21  6.00£042  592+0.32 6.4210.43
E RIS (Dang gui si ni soup) 4.86+0.64 4.92+0.23 3.75+0.41 4.17+0.25
1%3{~3% (Suan zao ren soup) 5.00%0.18  5.15£022  5.67%0.31 5.83+0.37
HEA RG2S (Emollient tea) 5644035  431+031  4.2540.40 4254026
Er AZZK (Yu zhu ginseng tea) 6.43+0.55 4.38+0.56 5.67+0.27 5.83+0.45
ZEIRZZK (Shen qi fuling tea) 6.14£0.37  6.15£047  6.08%0.14 5.33+0.22
R4 (Yang qi tea) 579+£046  538+0.26  5.08+0.31 5.75+0.27
22t * (Control) 5.07£0.25 677031  6.83%0.23 7.50£0.16

FPERIRE ¢ ORISR R SRR R o TR L -
*Control: The yogurt without Chinese herbs.

2 2. 8377 P AR FL L M R A

Table 2. Acid tolerance of various Chinese herbs

yogurt

Survival lactic acid bacteria counts (X 10’ CFU/mL)

Sample
0 hr 1 hr 2 hr 3hr 4 hr
pH2
{BHKE; (Wen fu soup) 1.92£0.10 1.67£0.07 1.42%+0.05 0.98+0.03 0.66%0.01
1%3{~3% (Suan zao ren soup) 1.96+0.08 1.70+£0.08 1.54£0.05 1.03£0.02 0.86%0.04
Er AZZE (Yu zhu ginseng tea)  1.79+£0.02  1.544+0.05 1.25£0.11  0.89+0.04  0.65%0.05
R4 (Yang qi tea) 1.57+0.05 1.20+£0.03 1.05£0.03 0.90*£0.06 0.65%0.09
FEHIFE* (Control) 1.90+0.06 1.47+0.09 1.14£0.07 1.00£0.08 0.93%0.13
pH3
RHRE (Wen fu soup) 2.15+0.03 1.83%0.05 1.77+0.06 1.63£0.03  1.30=£0.03
We8%{ "% (Suan zao ren soup) 2.000.04 1.83+0.05 1.82£0.09 1.56£0.05 1.3220.06
ErAZE (Yu zhu ginseng tea)  2.35%£0.03  1.79+£0.08 1.67%£0.02 1.47£0.05 1.12%0.05
ERA (Yang qi tea) 1.60+0.07 1.37%0.06 1.20£0.10 1.13%£0.08 1.01%0.03
FEHI#E* (Control) 235%20.15 1.84%+0.06 1.44%+0.08 1.36£0.07 1.11=*0.11

PRI ¢ RSN ESERE . RS 7L

*Control : The yogurt without Chinese herbs.
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N n] e AR 9 2 i R T DARIBE G S HE v TR Y E 28 AE - AR i MR 1 3B /7 i 2
Toit et al. (1998) ZJ5i% > AURPRER TGk (vil) Frall - #ESRATER 3 FR - BEE RIS - &4
WM 2L o MR 52 1A N RERI RS - Hrh DI BT ~ BRI BRI I S EE 2 PRI - #8a 8
/INRFIR o IR S M B A EAR - (B HE0E 80% DLz BRI 2 1% - Bateup ef al. (1995)
fEH A LS ZLIREAN lactobacilli BT IEHE/KMERESR - RIS & BURET T BR A AR JRAG S AU G ~ H
WP b A-tiskile - T 2 IS Y 2 1

2 3. T SRR AL T R

Table 3. Bile tolerance of various Chinese herbs yogurt

Bile tolerance (%)

Sample
0 hr 2 hr 4 hr 6 hr 8 hr

LRk E (Wen fu soup) 97.5+19.0° 93.8+7.6° 91.4+12.8" 90.5+12.3* 90.2+5.6°
1 5%{ 355 (Suan zao ren soup) 94.7+0.10° 94.6+7.6% 929+64® 922+78%° 90.1+3.4°
FENTABZE (Yu zhu ginseng tea)  99.2+7.8°  93.840.8"  93.042.6"  89.5+3.0' 87.2+6.2°

FERIE (Yang qi tea) 100.01.0°  93.6+54™ 93.1+£7.5° 902420 85.0+0.6°
4 * (Control) 97.1102°  92.1+82™  90.0+6.1° 859+83" 844+2.7°

FPEHIRE ¢ ORISR R SRR R L PRI L -
*Control: The yogurt without Chinese herbs.
¢ Means with the different superscript in the same row differ significantly (P < 0.05).

FEER A EE R

16 P B B H YR B E IR 2L R e B BT P JUIH] - o e B R 7L B (A MU BRI PL o pHL ~ R
& ~ FUBRE L BMEARAT - 0 akbe e v B i AE R - S ERIS LT A 2 R - fEMRT
ABE T > B P PP SE AR Y A B IR FLAT 1SR PR BE R (U AU BRI 7L - 1T 5 o B S ARG
FLH LOR RS R R B o B ] iOs R R B8 0 R I 0 P EL = S i R P S b s o o B It L P

ik -

Abad]

AWHFERSATE GRS ARGV EEEEERI BGETE 94 R -12.14- 55 L1 (5) S8Ry 3
PEEGH -

& 3Jk
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Abstract

The objective of this study was to develop a new kind of functional fermented milk. In Chinese herbs
fermented milk, yoghurt was produced by extract of Chinese herbs which is free from any contraindication.
The final aim was to develop desirable sensory characteristics with oriental flavor yoghurt product. In the
period of fermentation and storage, the pH value, acidity and lactic acid bacteria had the same trend between
Chinese herbs yoghurt and plain yoghurt. And the two kinds yoghurt had a good tolerance on acid and bile
salts. In sensory evaluation, plain yoghurt still had the best acceptability, followed by yoghurt made with a

herb called “wen-fu soup.”

Key words : Fermented milk, Chinese herbs, Functional property.
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