O R e R Vol. 22 No. 7
Journal of Chinese Institute of Food Science and Technology Jul. 2 022

FL XU A& Probio-M8 Xt & B2 Z| XUK B9 5 0 K2 Sz A V9

wca,  wE,  wEE, R, # O, & M, TRk, K#FT
(MEFRLRF AREDHAEIRATHELRLE RLRAFBHL I EERRE  Fh%4 010018)

BE  SLWHEAHE Probio-M8 2 — % A AR R A ANFRNFILREAR, FAEMKER-AMEF R EEARLR
(SPME-GC-MS) , #% 5 7 A $L W H AT 1 Probio—M8 * & B¥ $U4E & Mk ek 4y Ji 64 % v, 5F 5 SUSCH AT BB-12 rb 4k, B B 3%
PR BESLHG R B A BB SR BT AR B P A B R L Bk B K B R FAE R Rk R 66 A, KP4
BN A LS AT BB-12 69 & BE L 7 A SLAE AT Probio—-M8 9 & B 5L & 38 & BF 5L P 4 2) 39,3331 #AH A, F
Jm Probio—M8 #9 & B 5L R TEL CABE KR TR Am 2— KBRS 45 AL K ek 4 AR 5T A B A &, b R B 3L 69 ek T Bk AR
X, RESWLERAN, 52T R4 Probio—M8 #= BB-12 W #F & & 1B & 8% 5L P 69 38 51 FUek 4 JiT A8 3+ 4% Fo 21 % 3 A
AR T LEE R B Ae | ARBR S R AL Z ) BB-12 K B fUAe Probio-M8 X B¥ LM R B2 ZREZF AR, HBES T
538 K B 5L (P<0.05) , BL 9 & #m Probio—M8 4 & B LR ek 42 ARINT . 5 S, & hm Probio—M8 T 4 & 8% 5L 44 £k JE 2. 3 38 Jw
(P<0.05), FF 45 42 7 & BF L 69 & B af 18] | o s % B 5L 3% 20 69 i € 02 JE pH 1L B KM L 2 F % m (P>0.05)., K B3+
Probio-M8 #1 7& H 42 4 CH= 3% 28 d /& 4 (4.35+0.01)x107 CFU/mL, & 9 3% 1 #k % 7 & 48 & M 4F | 48 H 2 AR iE Probio—M8
BADARIE, Bk SURHEATH Probio-M8 IR T X B SLA AR R I L RIFOBIERK, AL EEHRAEF P o R

KA
NERS

i A TR FE AR i A8 AR T T {d A 25 1
A, NS IR N AR 2 45 A T, Horp e
WA TR A Sy o T TR b B A AR R — 2R 4R R
PP RAE 1899 4F 1 E B 4= Henry Tissier 55 1 1K
EAgE R 22 LR ZE A5 43 25 BB AT 1, 77 2 19 3h
Py Al R 25 R W LB B T LA T
BRI A S 1 A, 38 i e SR R BE T, T
FEIRY AR B, Bl M T e fd R
SUSAT BB IN B A Ll i h 29 20 AR I sk,
fi AE TR A% 36 2 N AR P e AR R A R TR

I3 T PN Sk R A T A B A L bR L B
AR 15 4 R 69 FL AU AT B Probio—MS (Bifi-
dobacterium lactis Probio—M8, Probio—M8) A A i,
5 45 A2 T o Liu SO 58 R FLBUELFF TR Probio—
M8 e A T H i 11 h 5, 176 R
ik 97.25% , Ui W H B A R 00 1 M 380 AW T A2
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P BE LIS A AR E AN | DT K2 4% 2 A A%
o B AR5 R B, XoF B 2 400 ) A5 4 A B Ml
FLOUE AT Probio-MS J&, & T KRN &
PHEERE T, UL W Tk ] i A R A ) R B A
JEP T, BEFLIE 4R AE B FLOSUBCFF T8 Probio-M8 J&
— PR EA B EREAA L R R, B R AR A T
B A BT IR T A A R R EFL T i AR I RE Y £
AL,

TEE i R BIE S A fie )32 ol JH B B D A
k- s A (Gas chromatography—-mass spec-
trometry , GC-MS)® [ #H {4 #< B (Solid phase mi-
croextraction , SPME ) 7 AR (#4155 Z | i R 5%,
ARRAGE H BR A5 ] I 5 R €033 — o 1% T 4 36
XA RE DR EURS B Ml #5) Br k1 L b R AR ) 5
H.AE [ s A5 0 A0 i v 22 b AN ] 5 B 00 94 i 1
431, Dan SEMfE H] SPME-GC-MS B¢ FIH A K6l
AN TA] L 5] s PR B R BRI DR R S LA B A L
B3 R UK By 5, L0 89 A XU IR Wy it , & B
25 0 R BR TR LR 0 R I LT TR T L
1.000: 1 1 AR 249 J o5 fat die 1

g A TR i it O At BRE DI 8O R T K AR
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G ERE 1 R o KR VR O L 2 ARHIESY
Kl SPME-GC-MS 4% AR 43 B 78 i 5 A= 187 2L A0E;
FFTR Probio—M8 X & i L, H 4% A Pk IR ) It 1) 52
W), [) A VPN e P LA i 1) & B AR RS
P, BT FLBUEAT B Probio—-M8 78 & BEFL Y
N HEATZ5 G VPAG S N T SR AR e R A B
Pt S RE AR T 25 AL T R L™ i 2 e AR R

1 MBRERE
1.1 MRS

[N R R I ML F 5 NG /NEI RN =R S ]
UK A B B0 A7 BR 28 ] s MRS 15 97 3, B [ Oxoid
ONE] LR E R R TR A A SRR R A PR A
Al il EE R Rt R BOR AT B2 F] 5 C10-C25
C3-C9 IE M kS8R A5 ,USA —AccuStandard;1,2-
TEOKR (3% 4l ), Sigma—Aldrich ; 5 4l 51 (4l >
99.999% ) ; FL WU ¥ Probio—MS8 ( Bifidobacterium
lactis Probio—MS8 ,Probio—M8) , 4x 148 1] 4= ¥ B} £
H R A FUWIE AT B BB12 (Bifidobacterium lac-
tis BB12,BB12) .2} & B YF-904, FF 2 FHIX
H(PEDHARAF,
12 FENRHEE

FE28 &l pH 1T, Iy A BRA 7 5 75w %
2 pH it (pHSJ-3F), LIRS % R = A R A
A ;Brookfield DV-2T B % 1, 3¢ E Brookfield
oA IR KIS DHP-9272 B AR {1 5546, |
g —1E B A BR 2 7] s SRH60-70 Y 5 R 34 AL,
v R R B AL A PR 2 | 57890B GC -5977A
MSD FY S A 3% — 5 35 B A, 96 [ Agilent 23 ]
F- 20 [ AR AL BUGHAE F40 .50/30 pm ZEHUK , SEH
Supelco 22 H] ,
1.3 RKEH*
1.3.1  KEEFLAHAS 7 50 CRZER K TmA
ZRRELK (11.5%), M E 60 CHE I A BB
(6.5%) ,$+k 15 min J5 , 78 50 CAK W 5 h i B K
4 30 min, K& J5 FOMAAE] 65 °C,20 MPa ¥ )it
ZJGTE 95 CAE 5 min, AW i 5z RIFE VKoK i
R, 72 H 3 42 CHEFP K e, THIR R B (42 C),
pH fH 2l 4.50 B & B L5, KIERH G0 R
0% F 4 Cltmg 28 d,

IRIG o 2 B HE RN L an 2% 1 iR

x1 KBRS AHAAHN
Table 1 Experiment grouping details

Probio—M8/ BB-12/

P YF-904/%o
CFU-mL™ CFU-mL™
Probio-M8 41 1x107 - 0.03
BBI2 4 - 1x107 0.03
s 18 28 - - 0.03

- R,

1.3.2 pHAERYME 75 & W2k B ot & 1 3L AR
a1 pH B R AR BRER I 5 | &5 5 min W E 1K,
1.3.3  # & M KU ot ) I s 13-4 ) A SPME—
GC-MS HARM 5 J T FLAE 5 78 & B 58 I 1) 45
RAEACH A B B

FERATAL B . ARHCLAEHERE 1 250 C# Ak 5
min J& , T B ARE SO, 26 BOE BERL W U AL &
Wy, ZEBUEM MR 50 °C, B 1E) 50 min, #7135 £F
A AL 300 v/min, F A B SO (5
F e, F 250 Cf# 3 min,

SRS (GC) & I IR IR 35 CHR % 5
min; 285 LA 5 °C/min A2 140 CIH PR $F 2 min;
L4 10 °C/min FHEF) 250 °C. 56 % FH 25 0 = 4l
A3 (He) , 8 1.0 mL/min, FEEEREE A3
THERE

T (MS) 25 . i FHE R 70 eV 5 B 1R
230 C; HL & =8 KX B 2 4945398 Fl m/z 35~500;
K HFHLE 100 wA K L R 1.4 KV,

S E & A as 1R L4 AT Y
Masshunter T /E 35 NIST11 b5 #EJE A 346 R & 4
O30 BT, AR O R B ) AR OR BR 48 2K (Re-
tention index, RI), ¥ {& 8 5 £ (RD (E G A A KX
(Do

RT—RT,,
RI=100X[ Z+ 34— 1
[ RT(Z+1)—RT(Z> ( )

A RT——1 B I 1] (min ), 1E e Kk I
TR PR BE s Ta) A 4 RT(Z+1)>RT(X)>RT(Z)J”JFUJ% o 1,
2- ORI AR I AR I R R S R, 4%
ZH 53 1 AH DO U T AR L ) e D ARUH — Ak kB
AU I Jo e e EEARA A (2) o

A

CFfXCS (2)

A —— P b (385 4 T A A ——FE i b
7 DN 40 0 ST 7 0 i e T AR C——1,2- — 50K
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(14 J3 1 TR 3 (/L) 5 C—— R i v 45 12 2 1k AU Ak
B iR E (/L) .

1.3.4 TPk e v PE M

1.3.4.1 MREMME  pH {ERH FE28 # pH it
LRI A 5 T E R R I E i GB5009.239—
2016 i % 4 [ G An E £ 5 IR B I 52 ) rh i
“Pr kAR /R BRI E 3 AT
1.3.42 FHEMNE HEABAE TEIRQ2S C)
— B a5, >R A Brookfield DV—-2T %k B /i &
RWEFLOIFEE 4 S5 i W TR S p e | HE
K 64% ,Bf 8] R 30 s, % 3 R 100 v/min, B FE
SEATINAE 3 e,

1.3.43  FpRPERME ¥ K BEFLFE AR 20 g
5, BIARA ISR N S, SR CE 120

min J5 PR ER 0 TR . REAKME I E A 20 K
(3)M;

KM (%) =1-{ (U8 W0 i o/ & T 7L FE
J57 i ¢)x100} (3)
1.3.4.4 IHEEOWME K EEFLRE S H K S 1
Az BRER K AT R BE A R SR BN [R) AR B R A
AR AE ML SR B 3% 3k AT, KRR A
H(36+1) CIRE R F7 (72+2)h,
1.4 BEITFE

Y8 Z b5 GB 19302-2010 (K& BEFL),
/NG T 7 24 W5 6 R OG Bl 1) 2 A 4R, I
IR 0 P FLE v AL 2R 3 A P & I FL
A JERCE A

BB PR AN R 2 FTR

xk2 RBEFSRE

Table 2 The sense evaluation standard

AR B AR R H1E

7 2 (30 %) g I R e A R BRI P 20~30
B A A R AR B A P 10~20

B R AT R AR B R 2 0~10

&% e ioR (40 4) EF+ 04,2508 ERME E A B AR Ak, Rk 30~40
EFWERHY,ZEREREARE  BMMRERT R H T, LA% 20~30

EERE, R, BNFFRE B BB Ak, H ok 0~20

w2k &30 %) KEHDWIR, R B, ARV BRI, RIHA Y FILFAMNH 20~30
KREBY G ARKRSE AV FHLFHE 10~20

BB BB AL, N R B E R E 6 5L AT 0~10

1.5 HIESH

AR S AR B =AM RE 3 U1, L
{E bR EZE " s, R SPSS 43 M 45 FEAS 6] 1) 22
5,P<0.05 FnzER R,

2 HZRE5SMW
2.1 SPME-GC-MS #; 45 %

AN TR) e W L R A e P AR W B 4 AR AN 3R
3N, R A Ok AR A — 8D P S e S IR T
W i, AN P R I LR A 1 A R S i I 3L A
W 66 R A PENR Y I, RAERRSS . WS
KRR B BiRFEMHE e ERE, H
W, TR FLRE R R A XU W) SR 2 f 2 1Y
M2t Gy, ok S5 K AR 4y JBR 3 70 2 PR

R & AR FLh R AR I, iR — B R
HF IR AT L, BRI L R 0 ) A T 7
AR AELVS 00 25 24 B AN T, 5 38097 1 DX )
B 7 AT B AN AR A

2 T L v R AR A N G 2 SR N 5k 3 BT
N o
211 FEAEY BRI TE TR I R
FACEY, FE5E R W o R A ) R
A8 St R LR I i B R, Rk 3
A1, 3 £ A L AE e T 2 i it ARG 2] 10 b iR
FALE W, Probio—M8 41 \BB-12 41 Fi X HR 20 43 il
YERIT 6 R 7 B 6 FIEREY I, I AU
WIS 225, {3 Probio-M8 41 F1l BB—12 41 f4% &
PERR AL A W R F i 25 S NI g HodR 78 3 Ak
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®3 TRREBATELZEREURNESER

Table 3 Determination results of volatile metabolites in different fermented milk

Ty ¥ X 2 4 prx  EWR R
min A B C
R
1 3- K 2T Wik CsH:O 6.03 0.09 0.31 -
2 S5—#% WA MR CeHeO4 21.54 - - 0.24
3 (Y3 C,H,0 1.38 1.81 - 3.71
4 RS C-HO 12.70 0.1 0.31 -
5 2, 4-=F LK P S CoH,,0 21.11 - 0.22 -
6 - A TEE C4H0, 2.87 - - 1.06
7 3 C-H,,0 10.57 - 0.11 -
8 LiF NIy C;H,0, 7.01 - - 0.93
9 T B CoH 50 17.73 - 0.09 -
10 RS CsH,,0 17.42 - - 0.66
YN
1 1,2-3R R % =R CsH0, 11.85 - - 0.28
2 2,3— T =B (R TBEL) C4H:0, 227 2.47 3.68 -
3 2,3 %= CsH0, 3.34 0.92 1.53 2.46
4 3-W K -2-T & CsH,,0 2.23 - - 0.71
5 2— )i B C,.H,,0 10.14 4.47 6.90 10.30
6 33-—¥WHhk-2-T CgH,cO 2.30 - 0.38 -
7 2—-# 33— %, R CsH,0, 6.94 0.19 - -
8 2B CoH 50 17.33 1.33 2.29 3.14
9 2%, BF) CsH,,0 3.20 0.29 0.40 -
10 # A R C;H:0, 4.51 - - 0.48
11 VR iE R C, H»0 23.36 0.24 0.49 0.61
12 ZA-2-F A -3(2H)-—E % BR CsHgOS 13.69 0.28 0.54 -
13 3,5-F =} -2-F CgH,,0 16.65 0.17 0.37 -
14 3-#K-2-TE(TBH) C4H;0, 4.09 0.73 0.47 0.34
e
1 19473 C,H,0, 2.65 1.69 3.21 2.85
2 oy C,H,04 1.47 14.08 - -
3 TR C4H;0, 6.70 0.73 0.77 -
4 A AR C,H,,0, 30.60 - 0.12 -
5 R CH,0, 3.34 - - 0.91
6 [ CeH .0, 14.17 2.19 2.39 1.84
7 L-3Lm% C;H(0; 10.73 - - 0.98
8 AR CioHx0, 25.35 0.26 0.49 0.24
9 iEFBR CgH 60, 20.06 1.11 1.84 1.07
10 EoF s ey CeH 04 6.58 - 0.74 -
e
1 3,7,11-=% k-1-+—8% CsH30 34.26 0.07 - -
2 -5 B C-H,:O 13.19 0.20 0.40 -
3 1-T. B2 CeH 1,0 9.37 0.22 0.47 -
4 2-THh-1-¥F8 C,H50 33.03 - 0.15 -
5 1-/% 8% CsH,0 5.39 0.61 1.69 -
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(8% 3)
ey ¥ X 2 T (R
min A B C
6 (S)=(+)-2-F K -1-7 B C;HNO 2.77 0.28 55.05 79.26
7 2-T CH,0 7.00 0.14 - -
8 2-vk wh LB CsH,0, 9.46 - - 0.70
9 R-(-)-1,2-%& =5 C;H;0, 10.80 - - 0.30
CE R
1 F-=¥ kT Nk CoH 60, 29.08 - - 0.29
2 K P B N—35 34 e T R BS €, H,NO, 12.70 0.15 0.81 -
3 T+ =t B C,Hx0, 29.08 0.24 0.21 -
4 T BEBR T B C,H,0, 3.62 - - 0.37
5 B 2K B C;H,0, 2.08 2.56 - -
B KR AL o 4
1 EI%k CoH, 16.68 - 0.29 -
2 2, 3-3RATH CH0 2.24 - - 8.46
3 +=5 CoHy 20.66 - 0.20 -
4 2-LEBLARATHE C.H0, 2.26 0.49 - -
5 + 5% CieHa 31.36 - 0.16 -
6 B2, 3-F AT 8% CH0 3.58 - - 9.07
7 + w9 CHy 26.19 0.09 0.23 -
LEs
1 2- Wi A—D—-¥ 5L 48 CH .05 27.01 - - 0.61
2 THhRAELTE CysHo0 29.54 0.26 1.04 2.11
3 BOR VB 4% 2 CHN,0, 1.29 - - 10.61
4 LB T CsH50, 2.28 - 7.38 -
5 Wk Bk B CHN;0 1.28 5.87 1.41
6 2 SJE SUE Wik CoH,.0, 9.42 - 0.60 0.60
7 LA S S L ) CsHoNO, 11.09 1.83 3.16 14.89
8 sk CsH o 9.19 - 0.14 -
#F it (FF) 33 39 31
el rh % B Ry A RIS B 5 O R L TR W) X6} 2 T 2L B o S LB s, R iz W A

BRI IE F R 55
AN Probio—-M8 A9 & B2 ZL 5 XF BB 4L AH Eb | 3

M B 2R R BR 1) Chammas 5527 “Labin” & ¥
FUPRANE TR T RMORFE S, XA

SRBAEWR SR, MO oW R A
IESER, UERH AN N £5 A= b (0 R 25 % 8 & A AR
1k, CBRTE Probio—-M8 4 Ay AH XS 5 & & 2.19, £ 53
Hh 2 20 A L H AR X i A R 2.39,1.84, &
AT HEEMREMEYOAECR, EAER
TG T 1 A A AT BT ORI A B R R Y R I
R AE 3 4l K W FL P A A B i A 2 111,
1.84,1.07; 7£ Probio-M8 41 BB12 4 Fl1 X} & 41
CRAAIRT & /4350 h 3.09,3.21,2.85, Us N 25 4
WG 2l SRR AR S B3 In , # SR N vk

SR 5AMIR AR, B R ILM IR S
Hh KGN CBERR TR T HERR AR X sy i Ak
[7] 7 T L 1 DRI 2H Al i BT k2

2,12 RGBSR KL R )
o ) B A A8, AL, 0 e T L KUK F A
A H IS Probio-M8 #H . BB—12 £H Al X B 4H &
P ZL o LA I 2] 2 | R P AE 10 PR AL G
Y1, t# 3 A1, Probio-M8 £H % L h K ) 2,
T 1 R 6T 5 B 1.81, 1M BB—12 4 & [ 3L b A K
L BRI FL U AT Probio—MS8 BY T 22 #E 2.
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7= DL GO Ry 2 I T A 7 e L ) 2
W) BT R BERL, PR ST % e 3L 1 XU AL B 51
Bk Bz K20 Probio—M8 £H il BB—12 £ fit) & BEFL 346
W2 T AR EE A& & 40002 0.10 A1 0.31, 1M
X B T RS H o e TR R Y LA KRR
Ivi] FsF R 3 A 2 B TR T 2 T T A0 5 4 ) A R 1Y,
A BB=12 244G I ) T BE e , vl i % 45 H A7 A I
TR BR UL LA & WA, TE Probio—M8 4 Fll
BB-12 2H % 5 B (Y 2 W) BT il A0 46 3-H 2L T,
ZW) LA A2 2R R I T AR, T &
LA AR A S BRI A1, AAE X B2 A L b
BT AR RN GE /Y 3R Ik T XK 5 ot
I Do 2K A R 2 ) Jo 2 AR % £ R 1,06,
213 WAL WAL G PR NIRRT R
25 Ak AR A A5 Ak O R AR R P TS — i
Rk s R AR, R 3 A3 Al kAL Ot
YRR T 14 PR G, R R R 2 1R R
R T, e 2 AR 80 A W 2 B LA R R
T 2 ) J5T o X Tk P et e 1 2L LA ik XU 2 R
R 2L JRUAS T o8 11 D B P XU 3 20 Xt B2 4
Probio—M8 £ #1 BB12 2l & [z 7L vh #4617 X &,
P, AH X2 0 0 A 2.47,3.68, R UL T 25 4
B AR N AT = & R e FL 0 R . 3 4k L D
Kt T ARG, T T K 1 L v A 1) % 9 A ok R
FH S, Probio-M8 41 .BB—12 £ X} HE 4 rfr 2 18 4K
AT 843900 0.73,0.47 ,0.34 , 73 L XUEE AT B
Probio—M8 F4 18 R 5 12 fi 55 o & B L XUBE: i) J
SRR Y R A 2-T- i 2- B, RT3 4
S WL b ARG I 1) 1 I R R 2, ] i Ok LR
R S

214 BERAGY BERASY A RS T
T VR TR 6 At | L R L0 A0 2 3k 1% £ 38 AH DG 1T,
FILHEBEFL PSR I T O MY i, Probio—
M8 21 BB-12 41 % fR 4L () FE 2k W i 4 A 6,5,
3, A g5 A A LA R A 1 - B
1-C B (S)=(+)-2-F 1N -, Bk
oG — AR A 3 i I B B, 7R 4R 7L & el
P b B2k A W 0 e 06 T BRLAR AR A
— B St U e TR & L ) KUK TTERAR /D, T
Wy o e 2 o SO, RURR 2R W BT, A e Al S i O ]
i

2,15 WEEAEY  BREAEYREm ZREEUR
P AR LR RS BB BR AL S 1™ ™), A e
REEFLPILYSE R T 5 FIER YT, fEiR R A
LA WBRE Y B R R N-BE B R BR AT
i+ T NEE . H Probio—MS8 4H 1) % % L o AG:
20 B R 20 TR ARG B B RO 2.56, KBRS
MTERRA G W & K, XA REE m T HR2E 1k
G W38 2ok A A B g T R K i A R, PR AR
R ELE S GA W A AR X 2248 DT 5 B
FKAE W& 2K,
2.1.6 BEUAY RBREAEGYFZRE Tk
HHEEMIRIR A S, P1A 5w BE R
A AW — M X & 1 FL A KU BT kAR /N2 i —
FE VR B 18 2540 A W mT 8 2 1 e FL AT M 0 1
PR A LA o v 2 1) 7 RS e 59, 47
A ETRR 2,3-30 8 T ke . + 8 2- C BRI
AOKe A NBE -2, 3-FE T ke ke, Hop
Tk A g AR A T A
217 Hetdsy HehdPhFEaFEEA
AW, — 2 2 Bk i e 8 1 LR I T A i AR K
AR 2E RURAL 5 B B, PRIt e e 2L 1 XU T
PR LR 1) A3 AU A A B DI RS, 3R 3 7T
MLE RS B A 6 M3 HILA W
RYA T HRFEWOR W AR | 45 2F
TAZH A 09 5 A B E Bt e . S X B2 v
KT 2-JBA-D FFLEE, 7F BB-12 A8 14
THIZR,
22 BBEHW

R TR LA b 4 M RO B Jo 1 AR S o
25 WL 1, Probio—MS8 20 BB-12 £H A1 % & 40 11
ZE SR, X HRZH A 4 kM XU ) Jo 5 B A
B, A B8 S —28 TS N 25 42 B A9 Probio—M8 41
1 BB-12 2H 4% K 1R KR W) o & 2 B 0 8y, HLAE
B2, FEAED ST & AL, R —
28 A 1) o3 AN B | ) R R RN £ T A L A A 2
Wl AE S A FLSUE AT Probio-MS 9 & BEFLH, &
e WMt AR 218 I | 2% W 45 8 (9 R AIE XL
W ) B 1 R T v T R AL, A eI O g5 A A
AR TIN5 5 0T A T 2L 1 8 P A A Jo v R 2
TR AART R, 255U N T LU
Probio-M8 [ & WeFL, a1 HIE LK MERIRY) T,



262 hoE g

=]
o =

e 2022 455 7 W)

X SRR XU ) ST Bl T e L™ A I 11 X

R

2.3 REFHMETH
ﬁ@%MV%ﬁ%Tﬁﬁmi@T¢%$m

AR TG 1, 38 A 1R L A2 A0S B 19 4% 32

A B, k@Lﬁ$pHﬁm#%m@2
B, L B 3K K T 2 A 1) B T P 380 4 S
J& BB12 #H (6.65 h) .Probio—M8 #1 (6.8 h) . % I’
(7.1 h)o MR [A) AT A1, S 0 25 A B AR 19 &
T L B S 4 0 T RIS (], Probio—M8 4H 5 BBI12
21 R I A B2, 6 B 3L BUBE AT B Probio—M8
HA& R ERERE, KRS R4 4 pH (Y
B AR (P<0.05) , 0~2 h Ay T Bk SE A= K391, pH
HAA /N, 2 h 2NEERL A, pH (EHAEREMIL, M6
h A B2 R BN pH HZ218 FRAR B 2 & B 1k .
MARTE K, FLBUE AT B Probio-M8 Bt T
FRRR R AT & IR A2 R R IE EE K LR
FLAER

2.4 MEIEEM

241 WRECYIE R (BN REKMEMAEL R
SRR J2 e R ) 2 BE I RE , pH (ELRN I RE R 5 i)
5 A TR 2 T B g A AR v 8 A A7 RE T N R T L
R i O, b B AR KR S R LA SUR A
OB KRR S W ke L Y AL BUIR AT
ATLART IR FLIE AT o R WEFL AW ECR PR N 4 B
IR, TEWCEC R L3 A K e FLAE S 0 R K 2 pH
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Table 4 Storage characteristics of fermented milk
528 1d 7d 14d 21d 28 d

pH 1& xt R8 48 4.50 £0.01* 4.29 +0.03" 4.27 +£0.02" 4.25 +0.01* 4.26 +£0.02*
Probio—M8 21 4.50 +0.02 4.32 £0.01* 4.30 £ 0.02° 4.26 = 0.01* 4.26 = 0.03*
BB-12 21 4.51 £0.01* 4.31 +£0.03 433 +£0.01° 4.27 +0.02° 425 +0.01°

TA/T il 81 +1.41° 82 +1.35° 82 +1.00° 83 +1.41° 92 + 1.65

Probio—M8 21 80 +0.01* 81 +1.41° 82 +2.84 82 +1.41° 92 +1.33"

BB-12 21 80 + 1.00" 81 +1.36 82 +1.21° 83 +1.37° 93 +1.14
)% /Pa-s *F RR 20 746 + 14.90 750 £ 2.55° 816 + 14.70° 830 + 17.20° 890 + 14.70°
Probio—M38 41 878 + 14.66 1088 +9.61° 1 138 +20.40° 994 + 14.14° 924 +20.40°
BB-12 28 882 + 12.96* 1026 +2.83" 972 £12.96" 872 +24.99 906 + 18.55"

H K% xt R8 48 54 +£0.2° 56 +0.3 57 £0.1° 48 + 0.2 46 + 0.3

Probio—M8 22 55+0.3 56 +0.3 54 + 0.4 55 +0.1° 52 +0.3°

BB-12 21 57 £0.1° 54 +0.2° 57 £0.3 53 £04* 51 +0.1°

TE: AF/NG P ARG BA 2 57, P<0.05,
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Fig.3 Viable count changes of fermented milk
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Table 5 Sensory evaluation results of fermented milk

S 4 =23 EREER AN B LRAR A p N
Probio-M8 21 25.89 +0.12* 37.37 £ 0.63* 28.42 +0.62* 91.68 + 0.46°
BB-12 4 26.47 +0.35 36.29 + 0.63* 26.35 +0.39 89.11 = 0.45*
xF 8 20 23.12 + 0.09 33.57 +0.90* 23.57 +0.67 80.27 + 0.55"
T ARF/NG TR AL AT B35 M2 5, P<0.05,
3 it REEFLP AL BE SRR SR | C RN 2% i

K H SPME-GC-MS J7 ¥ K I 2L B AF B
Probio—M8 X & i FL44 A M XK ) Jo 1) 5% W), 3 XoF
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B . ABIFSY R L v G ) 1 1) 4 M XU B 5 34
SN GESNE SN SN SN L S Y T S
B R, it 66 Fi BS L SUE: FT B Probio—M8

SRR AIE UBR ) JoAE X B i ey, %k T L XUBR:
TR, W7 & I 7L R4 1R XUBR: 5 SR B 25 21
FW 5 %5 B ZH A e, Probio—M8 1 BB-12 25 4F i
J R L v R XA A I AL B R ) e B kg AH
U, LB — 25 I A A TR R B I 5 W
FEAEZEN 2 Fh g AR TR R B LI B I e 45 R0 22
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Effect of Bifidobacterium lactis Probio—-M8 on Fermented Milk Flavor
and Its Application Evaluation

Yang Shujuan, Miao Zhuangzhuang, Shi Jiaqi, Sun Yuexin, Guo Shuai,
Bai Mei, Wang Jicheng, Zhang Heping”
(Key Laboratory of Dairy Biotechnology and Engineering, Ministry of Education, Key Laboratory of Dairy Products
Processing, Ministry of Agriculture and Rural Affairs, Inner Mongolia Agricultural University, Hohhot 010018)

Abstract  Bifidobacterium lactis Probio—M8 is a milk—derived probiotic with excellent probiotic properties. Solid —phase
microextraction coupled with gas chromatography—mass spectrometry (SPME-GC-MS) was used to investigate the effect of
the addition of Bifidobacterium lactis Probio—M8 on the volatile flavor substances in fermented milk, and compared with
Bifidobacterium lactis BB-12, to evaluate the fermentation, storage and sensory characteristics of fermented milk. The re-
sults showed that a total of 66 volatile flavor substances such as ketones, acids, aldehydes and esters were detected in
the fermented milk, among which 39, 33 and 31 substances were detected in the fermented milk with the addition of
Bifidobacterium lactis BB—12, the fermented milk with the addition of Bifidobacterium lactis Probio—M8 and the ordinary
fermented milk, respectively. The relative contents of characteristic flavor substances such as diacetyl, acetoin, decanoic
acid, hexanoic acid and 2-pentanone were increased in the fermented milk added with Probio—M8, which contributed
significantly to the flavor of the fermented milk. Cluster analysis showed that compared with the control group, the rela-
tive content and composition of volatile flavor substances in Probio—M8 and BB-12 fermented milk were similar, while
acetaldehyde, heptaldehyde and lauric acid were also different. The sensory scores of the BB—12 fermented milk and the
Probio—M8 fermented milk showed no significant difference, both of which were significantly higher than those of the or-
dinary fermented milk (P<0.05), suggesting that the fermented milk with the addition of Probio—-M8 had good flavor and
was recognized. In addition, the addition of Probio—M8 could significantly increase the viscosity of the fermented milk
(P<0.05) and shorten the fermentation time of the fermented milk, but had no significant effect on the titratable acidity,
pH value and water holding capacity of the fermented milk during storage (P>0.05). The viable count of Probio—M8 in
fermented milk was (4.35+£0.01) x 10" CFU/mL after 28 days of storage at 4 °C, indicating that the strain had good sur-
vival stability and could effectively ensure the probiotic efficacy of Probio—M8. Conclusion: Bifidobacterium lactis Probio—
M8 endowed fermented milk with probiotic characteristics and good characteristic flavor at the same time, which provided
reference for its application in practical production.

Keywords Bifidobacterium lactis Probio-M8; probiotic fermented milk; SPME-GC-MS; volatile flavor substances



