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Study on the Effect of Sea Buckthorn on the Flavor and Consumer
Acceptance of Lactobacillus Fermented Milk

GE Xiaojia, TANG Nanyu, YANG Rui, ZHAO Xiaogan, LIU Zaimei, XU Danling, LIU Yuxiao, LI Wei )

(College of Food Science and Technology, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: The aim of this study was to evaluate the influence of 5% (v/v) sea buckthorn on the flavor and consumer
acceptance of probiotic yogurts. Eight strains of lactic acid bacteria (LAB) were screened from pickled cowpea, pickles,
Tibetan kefir, kurut, Xinjiang condensed yogurt previously and then applied in the fermentation of plain yogurt and sea
buckthorn yogurt. Firstly E-nose, E-tongue and fuzzy comprehensive evaluation method were used to evaluate the
consumer acceptance of the plain yogurt and sea buckthorn yogurt fermented by different LAB. Then head space-solid
phase microextraction-gas chromatography/mass (HS-SPME-GC/MS) method was used to analyze the flavor composition
of plain yogurt and sea buckthorn yogurt. The results showed that addition of 5% (v/v) sea buckthorn could significantly
affect the flavor of yogurt, including the increase of aroma and the decrease of unpleasant odor, as well as the decrease of
bitterness, umami and richness. The results of GC/MS showed that the addition of sea buckthorn could provide more esters
and alcohols to yogurt, which were well-known to present fruity, fermentative and floral aroma in many fruits. The results
of sensory evaluation showed that among 8 strains of selected LAB, sea buckthorn yogurt fermented by Lactobacillus

pentosus Z-14 screened from pickles had the highest score and was best accepted by consumers.
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Table 1 Source and microbiological classification of eight
LAB strains
IrE§IR ER G5 T4
FRET 5 Z-3 L. pentosus
B d Z-14 L. pentosus
DU ST R 0RL L17 L. pentosus
WIZSE GD-3A L. pentosus
HEE2 Z-15 L. fermentum
LR Y S-A L. fermentum
B R Y SNA L. paracasei subsp. tolerans
B R Y SNB L. paracasei subsp. tolerans

LDZX-40AT1 B zCH R 7 K S L
LEBEST R GZX-9140MBE %5 4 3 KU TR 46
VA RN R BRI T 4S) s HH-6 AU fE R K
Wi HMNEERIFAE RS F]; AIR TECH 34 TAE
5 NSRRI E RN F NS LRH-150 RANA1LEE
FH i EREA U ET A PR E]; Beckman Avanti
J-E B O HL 35 B BECKEMAN 24N vl 5 5 i
AUY-120 53871 RF  HZ SHIMADZU 2\ F]; SL-N

ELECTRONIC BALANCE H, 7R 1 R
RN BREL; N sy Wi atnk

Hh 1 ShAES) s PEN2 BB 72 {5[E Airsense 2
H]; SA402B BUHL 7 HZS INSENT 2V H]; 320-MS
GC/MS SAHERE BT REIR Y 5 FEAT 6 5 Kot
%2\ 75 50/30 um DVB/CAR/PDMS #l -S- [&] AH i A
Bk 2E1E Supelco BHEATF]

1.2 XWFHE

1.2.1 FLEREIGE I  FBR 2% (vv) IEFh &,
—80 °C HHE LR TR ARIEZERN T MRS #r3eder,
37 °C }53% 12 h, SR T REAR R 9 S -4 S A s 3%
3. R IR (ODgy i85 1.4~1.6) FH T & T
LA

1.2.2 kmgFliilss R EEA 50 mL &
AASFEHRE (0%, 2.5%. 5.0%. 7.5%, v/v) VSR 3%
A4 2lisE Yy, IRE 192, 65 °C ELECAYE 30 min, LA
6% (v/v) BIFZERN e R =N WL 37 °C RIEE = HE
F, WMEFHIE SR A TR LEE LT TR B A A5 2 i K 1
FLEESMRATAE 4 °C VKFEERSE F—25500T.
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I THTINEN 45207221 33 58 49 75 %, >R J HS-SPME
VRIS PR SY, G546 GC/MSS SR i b KUK ) 5
AT, AR .
1.2.6.1 FESLBIALER  FREX 5 g FERiAE ST 20 mL
A WEIIHEFET I TRES R, BB ITAE 45 °C 7K
VAT 30 min, FFS 0 14 FRERS, IR BRI 45 °C, §%
150 r/min. RJENGFBEABREER IS 25 B B AE
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Table 2 Ten types and characteristics of gas sensor arrays based on PEN 2 electronic nose

5175 (R TR PERERA T 5 K B3 (mL/em®)

1 wiC X IF LT RAS 2, 10

2 W5S SR AR R, BRI AL

3 w3C AR EOK | RAE R 10

4 W6S XA A<, 100

5 W5C MBS bela s R WkE, 1

6 WIS X el R HE, 100

7 WIW XEBA A R A BifbE 1

8 w2S X R A —%4LBK, 100

9 W2w XA RS AT OB R i HifbE 1

10 W3S Xipeke . HBEAE R HEE, 10

3 VBUREERLIT AR
Table 3 Sensory evaluation criterion of sea buckthorn yoghurt
TiH b(543) U (3~441) 22(1~243)
@k AR E 5], Bl EaReud T & o RS, # A ]
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Table 4 Sensory evaluation criterion of plain yoghurt
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P s b, e SR AT ES i, $EH AR EET4E, 0
2SR BAFZEE 60 mine W 45 BRE AL B 4 A BERE
1,250 °C f##T 3 min.

1.2.6.2 GC &  HFEZRIREE 260 °C, Kl &5 7RRE
270 °C, /<, He, Jiii# 1.0 mL/min, AN 3ERE; w144
IR 35 °C, f£F%F 12 min, DL 10 °C/min [ 33 JFF TR
% 105 °C, 1 °C/min J+ & 135 °C, 20 °C/min F} &=
230 C, £44F 5 min,

1.2.6.3 MS 44 HE R ELVE, FEHE 70 eV,
BRIREE 220 °C, Al 1.8 kV, JBia AT yu [
m/z 33~450 amu, & STEHLL 100 pA.
1.3 HELIE

245 F Excel 2016 #47581t, YEEISR A Origin
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.
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T EY R S AL SN WIS Xbek G F Yk
U, TER G TR, BD MS 5, WIS #53ki9
MR RAE R 1.20, T AN RIZLIR R & 2w, x5k
P8I A AT AN TR B R AT, S5l nT AR E) 1.06, 3X
O LR A R IR ] AAE — e BRI s v b A
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Table 5 The coagulation time of yogurt with different concentrations of sea buckthorn and fermented by different LAB strains

WtRGi S VPRI (%) BEFLIHE] (h) RGNS VPRSI (%) YEFLI A (h)
0 >12 0 10
2.5 10 25 8
SNA SNB
5 5 5 4
7.5 / 75 /
0 9 0 11.5
2. 5 25 9
Z-15 > 5 S-A
5 4 5 4
75 / 75 /
0 >12 0 >12
25 6.5 25 >12
L17 GD-3A
5 45 5 4
75 / 75 /
0 >12 0 >12
25 12 25 8
Z-3 Z-14
5 45 5 4
75 / 75 /
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Fig.1

Radar plots of sea buckthorn yogurt and plain yogurt fermented by different lactic acid bacteria obtained by E-nose
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Table 6 Sensory evaluation score
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o e e g A s . . SNB 4 6 0 1 6 3 1 4 5 0 5 5
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06 04 O REF L1z 6 4 0 1 9 0 2 7 1 5 5 0
GD3A 5 5 0 1 7 2 0 7 3 1 7 2
TR 05 05 0 Z3 6 4 0 3 7 0 2 7 1 2 7 1
APRAS BB RIS R BIR = g
03 07 O Z14 8 2 0 2 8 0 3 6 1 5 5 0
SR
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Table 7 Comprehensive evaluation results of fuzzy

mathematics
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Table 8 The aroma compounds of sea buckthorn yogurt and plain yogurt fermented by 3 different LAB
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