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Effect of Gardenia fruit extract on fermentation and

functional properties of yogurt
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Abstract: In order to explore the effect of adding gardenia fruit .
a traditional Chinese medicine with dual function of food and
medicine, on the quality of yogurt, ferrmentation characteristics
and functional properties were investigated. The effects of GE on
the number of live bacteria, acidity, water holding capacity and
viscosity of yogurt during fermentation were evaluated. and the
antibacterial activity, antioxidant activity, lactic acid bacteria’s
tolerance to simulated gastrointestinal fluid and volatilization
were measured after the fermentation was completed. The results
showed that the proper amount of GE could improve the antibac-

terial and antioxidant activity of yogurt, enhance the tolerance of
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lactic acid bacteria to simulated gastrointestinal fluid, inhibit the
post-acidification of yogurt, and had a certain inhibitory effect on
the post-acidification of yogurt. Moreover, the color of GE-added
yogurt showed a very beautiful egg yolk color, because GE is rich
in natural functional pigments including saffron acid and saffron,
with the concentrations of (183,000 =+ 5.800) and (108.000 +
the

3.500) mg/kg. respectively. Moreover, composition of
volatile flavor substances in yogurt has also been significantly im-
proved by GE adding.

Keywords: Gardenia fruit; crocetin; yogurt; fermentation char-

acteristics; volatile flavor substances; biological activity
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MR (ATCC 19115) KB #F 1A (CGMCC 9181) -
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MRS B 7155 518  MC B 52 5. T R F 9L
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HEHM:3 000~3 500 U/g, Jb s KK ERHLA R
ANEIR

Jo 2 1 - =50 000 U/g. [ 24 £ Pk 2% 50 A [
NEIR
1.2 UE5E&
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FABE 3 B P 10 min, ¥ %E [IHE 2 h 08 W IR i UK,
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RO,
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Figure 1 Changes in the number of lactobacillus during
yogurt fermentation
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Figure 2 Changes in the number of S. thermophilus

bacteria during yogurt fermentation
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Figure 3 Changes in pH during yogurt fermentation
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Figure 4 Changes in titrated acid during yogurt fermen-

tation
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Figure 6 Changes in viscosity during yogurt fermentation
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L AL RN GE B3 b L 4G 17 Fhig & H
KR B 43 TR A 0.0%6,0.1%,0.5%,1.0% GE B35 43
DRt R 1 RUBR B4y 17,22, 22, 17 R, 5F B A B9 2
TSR OB TR % o 45 R PR B4 R S R0 5 B AR AE B 3 2
7 (P<L0.05), #F— L4543 2 /A, GE %52 X iR 4;
P2 VR B A B 3 (P<C0.05) , 5% MR R 405 X bk 119 T 25
AL G W) AR X & BERE GE B3 & 09 38 Jn i 6 - )5
kN S TR A 0.5 Y6 I AT WA L 3 B GE B m it i
ST 53 T R 403 140 R AE XU 7T Be J2 B GE WS Jim &t 1 4%
I GE b [ 75 KU 4y 5 B 1 5 v R XU .
Wy T TR B KL TR S AL A W R TR S b i 2R KUK
JBE 5 22 S AN A0 AT A B IR 0 R A L A R A R R IR R A
Wl MR AN O 0.5 %6 B, BR 4 b R 2 ) R OME X A
52,794 % , F B g 1-(2-50 3D -9, 10- = i,
5- ST -5 M2 A 4, 5-38 R AR RN GE 12
Whrb R A DN HH R WY P R AE R Y BT 2, 3-T (WL
BE) L SR 4, 5-3F W gk 2 HH 2, 3-T 2 19 45 ih #l
Fk. Prih,4,5-9 % GE B 45 Wk i 7= A4 B R
/e S b AL 0.5 % F0 1.0 % GE BR 45 A6 I s g
KWy, £ W GE A R TR G5 v S W 00 (9T B, BE 2K
JOTJ2: T R T 3k R v AR 0 R AE XU R 43 7R R T L A
13 VR 5 R i XU A IR PR G SR T, &8 L GE
TE TR W3 R AE IR 19 T8 A L B BURAE A L O BLAE 0.5%
RN IR S Bril= 18
2.6 BRIAIEWIEME

ANTF GE W5 042 B2 W73 04 0 DA P B0 B M W 1 i 32
PEFIPEA T AP E M e S5 R W3R 3. X FHUE 2k,
JE AT AL ) T 5 %ok DR A T R 4 0 R T X 6 3 A B O
P I B R FF BA 1 410 TR R AR AE GE 9 U B A Pk
YRRy 0.5 % 1 1.0 % I 0 BA S M 2 TR
GE (B 5 0 B2 45 AT 2 Hr e 18 1) 410 1 7% 0 22 e AN W 3%
(P>0.05) , 1] fig J& GE I I A A X 5 221G B M 1 & #5 1F
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®1 GEBMPERZMEMITAE

Table 1 Analysis of volatile components of GE yogurt

) ot J& fi &S Mg 2% S [{TES Hoplly
G AHXT & AHXT & AHXT & AHXT & AHXT & AHXT & AR B
B/% o/ R B /R B/ B/ M B/ Fe B/ Bkt /A
/% /% ®/% ®/% ®/% /% /%
0.0 2 0.619 0 0.000 1 12.211 3 7.013 0 0.000 2 0.000 9 43.131
0.1 3 23.244 0 0.000 2 1.215 5 5.758 0 0.000 3 12.229 9 18.833
0.5 5 6.050 0 0.000 1 0.207 5 11.203 1 12.537 3 0.000 7 17.253
1.0 6 37.179 3 21.795 1 6.410 1 10.256 2 8.974 1 0.000 3 6.410
*2 GEBRMEXERS
Table 2 Volatile components of GE yogurt
Fhok 7 AR B 43 A B/ % £ B 1 8] / min
0.0% 0.1% 05% 10% 0.0% 01% 05% 1.0%
2,2,4.6,6-F 1 3 P e 0.309  0.000  0.000 11.538 14.768 14.150
S 0.000  0.158  2.530  0.000 14.775  14.762
2,5,5- = S g be 0.309  0.000  0.000  0.000 16.626
2- B b 0.000  0.000  0.000  6.410 18.115
5 Pt 0.000  0.000  0.000  5.769 18.392
1, 3- A e 0.000  0.000  0.138  0.000 23.259
Jeke N 5N - R b 0.000  0.000  0.000  3.205 23.335
XL CHR 4 3 L 00 R e 0.000 22.530  0.000  0.000 23.653
5-(2- W RE N 5B T b 0.000  0.000  0.000  5.769 29.526
3- 5E-3-H L B e 0.000  0.000  0.276  0.000 29.559
E b 0.000  0.555  0.000  0.000 35.149
3, 5- R4 b 0.000  0.000  0.184 4,487 37.795 37.779
S-R L FR[3.1.0]8 bt 0.000  0.000  2.922  0.000 60.055
1-H B-4- (1-H1 3 2 M 30 PR B 0.000  0.000  0.000 10.897 16.570
2k TR 0.000  0.000  0.000  1.923 60.315
NS 0.000  0.000  0.000  8.974 62.890
AR 12.211  0.581  0.000  0.000 18.419 18.421
54 -2 i 0.000  0.634  0.000  0.000 59.670
W 1462 1R 0.000  0.000  0.000  6.410 62.375
16-DOX Y L-fii Ji§ iz 0.000  0.000  0.207  0.000 64.045
XNl 0.000  0.000  2.415  0.000 17.040
2~ T R H g 0.000  0.687  0.000  0.000 17.452
AP RR T R 0.000  0.000  0.552  0.000 27.876
W TH R TR 0.000  0.000  4.877  0.000 30.590
5L T R R 2.290  0.000  0.000  0.000 41.878
-y TR o B e 0.000  0.158  0.000  0.000 58.460
SR B R —oE g 0.000  0.000  0.000 10.256 59.310
BKAR — T W5 0.248  0.000  0.000  0.000 59.456
E-4,4- " P -2-T IR 2 5 0.000  0.845  0.000  0.000 59.841
S B L 4.476 2,615 0.000  0.000 37.795 60.103
IR Z B 0.000  0.000  2.876  0.000 60.736
2-5 T R F R 0.000  1.453  0.483  0.000 64.968 55.486
B 0.000  0.000  0.000  1.282 28.763
Wk ECE 0.000  0.000  0.000  7.692 49.205
1H-1,2., 3-1Eme-5- F i 0.000  0.000 12.537  0.000 62.485
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KRIBE R TFRERMMBRMREBHENIESFENT W

GgR 2
ik - AR B 43 A B L/ % £ B I 8] / min
0.0% 0.1% 0.5% 1.0% 0.0% 0.1% 0.5% 1.0%
1-2- 5 A3 -9, 10- 26.526  30.692 27.099  0.000  15.628 15.637 15.628
AT 0.000  8.030  0.000  0.000 27.670
4~ 0.000  0.000  0.000  8.974 31.695
Fi2& S-S E-N-5-0-2- T 0.000  0.000 13.941  0.000 32.165
4,5-%¢ 0.000  0.000 11.709  0.000 39.190
2,3-T 10.499  0.000  0.000  0.000  47.672
1-(3-H1 JE Mk I -2-3%) 75 -2 0.000 12.229  0.000  0.000 59.959
3-7 -2 H-{0 ffs 0.000  7.633 0.000  0.000 7.006
24 L 03[ I 15 0.000  0.475  0.000  0.000 13.757
5T HREF 0.000  0.132  0.000  0.000 16.610
=S R 4.600  5.758  0.230  0.000  17.005 16.922  16.947
N - H 5 i i 22.917  0.000  0.000  0.000  19.789
R4 0.000  0.766  0.000  0.000 19.996
2-RUT He-2-H -1, 3- T EWy 0.413  0.000 0.000  0.000  20.029
(4E)-hept-4-en-2-one 0.495  0.000  0.000  0.000  20.761
21-K AR ER 6.353  0.000  0.000  0.000  23.355
% 3 ok e 0.000  0.000  0.000  1.923 23.420
3,3,6,6-PUHI 31,24, 5-PU A B0 0.289  0.317 1.058  0.000  28.816 20.744 18.418
Hfth  2.4,4-= B 5106 7.302  0.000  0.000  0.000  29.562
TRUT S E AR 0.000  0.238 0.000  0.000 30.618
B-FL bk 0.000  0.000 0.000  3.205 35.250
2-(1- e 2 H)-1,3- H IR 0.000  0.000  0.138  0.000 47.545
6,7 H AR 33K 4% -4 0.000  0.000 1.173  0.000 59.955
1 P 0.000  0.766  0.000  0.000 60.011
2-F A A 0.000  0.000  0.000 1.282 60.165
1,3- & 0.144  0.000  0.000  0.000  60.245
- AAHE-5-(A-AY FE-FEHO-[1,3.4 B g 0.000  0.000  4.693  0.000 60.935
2-(1- 4 2 H)-1,3- IR 0.619  0.000  0.000  0.000  60.645
S-(2,2- "W EENF) 2, 2- — F BL Y e B it i £ 0.000  0.000  5.889  0.000 61.016
3-SR N-2- i 0.000  2.747  4.072  0.000 59.430  61.465

TR P £ RUEY) N 2 KR & S — R

J& EARTE T WY A A b

SRSk . mh T30 R B TR B T BB B AR A RE D 2 T AR
TEANRRELEG AN EZERNRZ —. h3£ 3 TH.

Ry 0.5 %6 F 1.0 %6 B, R MR AE T F C B2 10000, 3R
HHAE 7 SR 42 B0 % LR 1 00 A 2E A T B B B 4R
. BRY P AL TR PR GE 5 0 & () 33 i1 ifj 34 98, ¥ B
5 GE & P L4 (B 20 46 K 74 2046 15 A AE 7 B W 20

BN GE R0 R L 05 B8 MR B 475 B % GE 1,
®3 BOEWEHENEER
Table 3 Results of yogurt bioactivity measurement
GE #/n P B H A/ mm IER/Y% DPPH i 4
B/% NEERT] 2R T S e =Rl (SN 7RI =G
0.0 11.57540.601" 10.625-0.530" 91.68740.581¢ 93.12541.505¢ 53.99045.240°¢
0.1 11.65040.919" 11.175+0.742* 96.6614-0.513" 95.13440.078" 55.45045.290°¢
0.5 14.07540.389* 10.72540.742* 98.74840.495% 99.99040.168* 68.83041.480"
1.0 13.72540.672* 10.075+0.177* 99.74240.644% 99.65440.745% 76.46040.890%

t R B /ING F R A 60K 25 57 3 (P<C0.05) ,
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3 g

PAVRAIN T HE 7 SR 48 MWD A BR W3 0 WH S 0 4 05 1
7 [a) P ) R MO 0 TR 0% A T i P O BB TR L
UUHE R B W52 0 P 1 % B 58 S B 7 R 48 IR W)
TR 45 AL T 5 1 UL i R T 52 4 R AR AR AL
FE T HE TR 52 U R I R 3 4% ke 1k XK W T Y R
o SRR AE T2 52 I A 2 3 1 F e 45 v 4 Jn A
7 FUAT TR Y A A T R R A I R A P B AR E . —
FEFERE_EANH] TR WIS TR AL - BE B 2 B SR BR W X K
FF T A0 81 35 P 0S40 i T A2 e DA R A SR AL T A
FE A T 7% Hh e DXL 49 Jo T 2 R 288 1) 8 - TR 57 7
A ELF R E S G, RN XA EEGETRESE TR
SRy b T % 010 9L A TR RN T LL AL R A G, HE B4 )
7(183.000+5.800),(108.000+3.500) mg/kg., [H I ,i&E
IMANG 7SR 48 ) A A RE B 35 B35 R W3 19l 5L 3B AT
VUG SRR WS BB SR E . B2 AE TR SR I bl RE A A
HE LU M R o (AN AT AE R VBT AE 3R AE L 25 05 IR )
4 A TR A (EL L TS A 23 Y B RE A T B H 2 T LR
A — LW
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