%154 9T el TR Vol. 15 No. 7
2024 4 4 A Journal of Food Safety and Quality Apr. , 2024

DOI: 10.19812/j.cnki.jfsq11-5956/ts.20240115005

o)

AR IR A FLER WO LY s ]
A EAl

oAl FRRG EOAL AERKL K A 2R

(1. WA KA A S BB 224 B, BT mAK R g IR AR W o 5 AR A T S SE 0 28, W5 844000;
2. HEERCEKREN TRARAF, % 844000)

W OE: BW UFORREIRBERI R BESP FLRR e UM ] S 52 . R XF 3 R R IR 9P FLIR
WHHES AR G D Fe b FRALFEAR AR S A TG 3T . SR TSRS A KRR LR Y LR-A
TEVS I H 1~26 d FPFLIR % # 80h 69.33x107 CFU/mL FF&Z 0.50x107 CFU/mL, FITHERY) B & WA I FLIR
W LR-B ¥R 7 d LR IS 8 5 T H(P<0.05), 7 d J5 SXG&#R ETF, i AL S C & R 9 FLIR ) LR-C
FEVS T B PLRR TG TR — L BT 3 R BER R BRI FLIR WA ZE VR I8 14 d B 40 1A TR VR 804 38
SR, FKITEVSHAT 14 d BRI TREEH, SR T EEAE, LR-C s 7~26 d K 1345 T LR-A
il LR-B; Bl et ] A 4E K, pH &AL T R #4 % (LR-B>LR-A>LR-C), AR E(HAY A3 pH AH )%
(LR-C>LR-A>LR-B). 45i® N [] R eGSR W% 46 ¥4 A ] it 052 ) 22 S8 K, LR-A Fl LR-B 1E¥2 8
26 d BHP AR, LR-C 7249 14 d J5 RIRR K, 8 n] 32323
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Effects of different starters on the quality of fermented donkey
milk yogurt during cold storage
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ABSTRACT: Objective To study the effects of different starters on the quality of fermented donkey milk yogurt
during cold storage. Methods The microbial index, physical and chemical index and sensory qualities of donkey milk
yogurt fermented by 3 kinds of starter during cold storage were detected. Results The number of viable lactic acid
bacteria in donkey milk yogurt LR-A fermented with market yogurt A decreased from 69.33x10” CFU/mL to
0.50x10” CFU/mL during 1-26 days of cold storage, and the number of viable lactic acid bacteria in LR-B donkey
milk yogurt fermented with market yogurt B decreased significantly on the first 7 days before cold storage (P<0.05),
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and after 7 days, it gradually increased. However, the number of viable lactic acid bacteria in donkey milk yogurt

LR-C fermented with traditional yogurt C showed an upward trend during cold storage. The total number of bacterial

colonies of donkey milk yogurt fermented by 3 kinds of starter cultures reached the highest value on the 14th day of

cold storage, and the water-holding capacity showed a decreasing trend on the first 14 days of cold storage, and the

overall taste was better, and the water-holding capacity of LR-C was higher than that of LR-A and LR-B during 7-26

days of cold storage, and the pH of the whole decreased with the extension of cold storage time (LR-B>LR-A>LR-C),

and the change trend of total acidity value was opposite that of pH (LR-C>LR-A>LR-B). Conclusion The effects of

different starters on the quality of fermented donkey milk yogurt during cold storage are quite different, LR-A and

LR-B are still drinkable after 26 days of cold storage, but LR-C is too acidic after 14 days of cold storage, which

exceeded the acceptable range.
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BEERME, mHEAR) 2B RANE, BRI
g . ARAR R AR, & ST S A B A A K R
R AL, A EAT RG-S 50%, AT
1B B LE LB L 7 LA/ B db Sk, i@ & Fo0 i
B MERREAE . WIS R DL AR RS . S R
TR R B AR, & sy R0,

WAFL . BT8R Ak ezl B e g 2L s Wi
PRI S B LA K I R P A R T . FLIR T A
IR FER, B BAR R 4 0 RN oo s TR e
i, BEIERLEI SRS, ANOUEFRMME . KUK BRI A 0 1
YTt —ARTY, T HILER . BRRR . B AR, e
G FETR N — b HLARR IR A B PR LIRSS I B3N, W5
F AT, SEThAE R K TE i Y KA Ak O s1
KPP FLRRGWE AL B PR b, DRt s AU ™ i
Tk, ZRNFah . BMANTZ K.

UEAESg, A2 A P R 9P LR % 1 & I L
FTHE5E, BUS T —E M PERE, W1 CHIAVARI 228 5
2R FUAT TR RN T 1% 2LAT B R BEDP FL, R B P L KOk
SIS 5 e B R LA . BSR4 6 Rl
BRI R g L AL, b B AT i AR A FLA AL
e, RANADHEERA 25Vl Fi s 40 LA 3 v SR BR T
KRG FLE AR . AR AT T R &R
PEA; ASPRI U WIFSE & ST BEFLAT I . SRU2SESLAT B 46
RERLIN R BEY FL, EIAERE DM33 ALY FLINHT E AL RE
FoR . PURETE PR, B RS R U R Y FL
PR AP (10 & IR0 EA T 0 2 RN, AR ] & 00 R T 9 9P 2L
TR A 7 V2 RN (B P & AR AR R DL o R, AR5 DL & g
Pl afgFlky . TN JKORIERE, BEA 2 RPTTEERRIAA 1 Fl
B e Y A B A S SRR WA S K T AR 4 e ] T
LR, BRITANE K e A e i 9P LR 5 6 ¥4 JHCHA 8] 119

FRAEA, A5 FF RS PR R e A
1 #R57E

1.1 MR5RF

KRR 2 iR 1 Rl R A WL SRR (i
A: ARINAFEFLFF A Lactobacillus bulgaricus. & HEEER B
Sreptococcus thermophilus #1 i 4= B 7L AT B Lactobacillus
rhamnosus; TiHs B: PRANFINEFLFFE Lactobacillus bulgaricus
FIREPEEIRTH Sreptococcus thermophilus, f£45IR Y C: IR-GTH
i, B PLRR R | IERE A A S A A R A A I ), 4
FAGINFLRR B 15 RS 72 107 CFU/ML DAL, 2gFLp i
FASFL A BR S FD); BEME(TTE); MRS Kbk P o
Bt R E AR ISR FD), KB, A5
T, SAREN . BRBRCHTEl, RSO AR A ).
1.2 UE5EE

YP6002 HL T RFCHEE 10 mg, APk 403 KA
AR F]); LD2X-50KBSS 7.3 128 1R Ko A (1 HR 22
BEI7 4R ); DHP-500 A #ATE L% 35248 (AL stk L B B2y
XA BR A H]); BCD-205HK HL kAR () R (5 B ki
FRZAT]); PHS-3C pH 3T ( i FREAR)); SW-CS-2F 51k
TAEB NG T A SEARFBRA A,
1.3 SKWHE
1.3.1 LB E

ARSI T2 AR, By A+ R L+ K—
T T INTERE — = R B A IR IR B R 55
Fi— K- H B —JE A

BRI AT ERY A, TIERY B LSRR Y (FL
BRI TS AU T 107 CFU/ML), $#% 3% R B LR
W4, 42°C K% 5 h PRt H), A 4°CURFETE B0S R, 4351
% N LR-A, LR-B. LR-C., 7EL®ES 1. 7. 14, 21 f126d
B, AN Bt 9 LR W ) 20 DA TR VR . LR TR TV K
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pH. BRI . $5KJ1, I SR PR E AT
1.3.2 5 SLER s o4 B R 3R
£% CHEN %0yJrk, Ml erm ol E f e

A AR AN GIIE 9 AXFABE 1. 7. 14, 21 F126 d Y
FAIRYIEZ IR T ACE 15 min J5 3T RCE PR . SR B 431
PRI, PEOARE LS 1.

®1 PIABRNREIFNITEIRE

Table 1 Sensory evaluation and scoring standard for donkey milk yogurt

W5t H PEITPRIE vin il
R BEFLES, RBALAE, MEGEE, B BRI A 21~30
/(3'0\ %; BEFLIAS), HAT AL, RIS T U A DV B 11~20
BEFLAIS), AOUREL, A RIER, ABZILNH 0~10

_— AMZIM R Y R BER XL, JPFLEIRIRAS, ToSek, KUk 21~30
{22}5;;?& PR BN R T R, 9P LI A RITRR 24, XUk A8 A 11~20
JEREZ B R R 0 KUK A LI A TR, USRI 0~10

R BATRYYRAT AR, PISIRGE T, REHIE O, P REAl, A9 FLAYFE Tk 31~40
(40;) BRI, FRORERHORIS S, PRI IIE, PR RO B 21~30
BOWHLEE, A RREOT S, FBRIREFEINARE, CRUIFRFY LTk 0~20

133 B 5LER 45 04 3L AL 3 AR 2

FLRR A S BN E: SR GB 4789.35—2016 { £ i %
SEFME &MY LR ) S TIE,
B RRFERER 107, 100, 107 FUFRRRM, B 1 mL R B
Y5 AT MRS A IR -, BB 3 M ER,
36°C+1°CH557% 48 h GO _E TR RV .

B BTSRRI E: B GB 4789.2—2016 (£ i
SEZERE BRMEYSFRR RSB E ) T E,
BRI BN 107, 107, 10 AREOR, L 1 mL #Bak
WIS A O B R L, AR 3 AN EA,
36°CE1°CHi 7 48 h JE BRI A R TE %L

pH BYISE: SRA pH 1 E 3002 B4 FF)n BRI 1110
30 min 5, H pH 6.86 Fll pH 4.00 HIARAESE hBGHEATIZ
e, BE 3R, BEEHE.

MIRIEAINE: S GB 5413.34—2010 ( fr fh 224 H
FhRiE FLAIZLE] SRR EE I E ) A, SR E
FRIE B, JHITE JRVEJRE /R (T, B 10 mL FRYAT] 20 mL 7€
TROKHRE, TN 0.5 mL 0.5% PRGBS <77, DA 0.1 mol/L &
AACENRGN E B ML, 30 s ARG, THFER S A LN
HIZFHEORLL 10, BUEEREE . M2 3 44T, BUFME,

Rk htise: 25 B05ENk, SRS 10 g, %
IR T 5000 r/min .0 30 min, FF FIEW, B0 EE 10 min
Jar BPAREE, #IRA(DHERK . WE 3 4117, B
SEHIE.

FRK /%= D UTIE Y E /AR R x100% (1)
1.4 HiELLIE

R INFE PRI 3 A PATSEE, SEREE L3
{H+hr R 227N, #F Excel 2007 #Hf74 143,
SPSS Statistics 23 #4111l 22431 (analysis of variance,

ANOVA), ] Origin 2021, Graph Pad 9.0 #4714,
P<0.05 #EF B % P<0.01 HESH B E,

2 HRED

2.1 IPEBRNEREHAEMENT K

3% 2~3 AL, AR B0 & B i 9 LR Y A ¥4 Fic
(1) 7L 1R BT V45 PR AR ) AR Ak 22 SRR, BB VR R B S
LR-A PR REIG HECE AL T REES, 5 1 d h
69.33x10” CFU/mL, % 26 d {3 0.50x10" CFU/mL; LR-B
FRFLR RS RECE 7 d BRI 3.10x107 CFU/mML, Jii X
B FFHE] 5.7x107 CFU/mL; LR-C H AL IR % B BUE &
Bt FE— R TS 451 d {0 0.77x107 CFU/mL, 4
26 d _EFFE 6.70x107 CFU, {8 3 Fi & B & R 9 LR WA 7E
AR 1~26 d FPFLER BS B A0 KT 1.00x10° CFU/mL,
54 GB 19302—2010¢ B R Z & EZFRE KR ) 15
WEEISR 3 Fh ke R R W X 9P FLIR W5 72 V8 RS 14 d B 20 B
VR BB R B, FIGEHE >, LR-C 7855 21 d fl
26 d FIARAG I H A R

F2 3 MBI BRETLIFR
Table 2 Changes of lactic acid bacteria in 3 kinds of
donkey milk yogurt

LR-A(x107)  LR-B(x10")/  LR-C(x107)/

KH#ud

(CFU/mL) (CFU/mL) (CFU/mL)
1 69.33+8.50° 5.90+0.70° 0.77+0.10°
7 32.00+£17.30° 3.10+0.20° 1.83+1.80%
14 3.43+1.70° 3.93+0.70° 3.27+4.10%
21 0.57£0.10° 5.43+1.30° 5.27+1.60%
26 0.50+0.00° 5.70+0.60° 6.70+0.50°

FE RBIRNG F BE R 22 S . (P<0.01), TR
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Table 3 Changes in the total number of bacteria in 3 kinds
of donkey milk yogurt

KE/d  LR-A(x10°)/CFU  LR-B(x10°)/CFU LR-C(x10°)/CFU

1 0.00° 2.87+0.20° 4.27+1.00°
7 4.37+0.80° 10.33+3.50° 14.00+5.60°
14 24.33+13.10° 31.3348.10° 17.00+3.60°
21 22.00+3.60° 7.67£2.10° 0.00°
26 16.33+7.10° 7.001.00° 0.00°

2.2 IPELERINTEREERIE SRR BE 11K

M 1A 2 A, 3 Rk R k0 B 3L R 7 b
H VPRI AR, pH B IK R R, SREMENE
a5 pH M., 76 1~26 d ¥, MR
LR-C>LR-A>LR-B, pH LR-B>LR-A>LR-C, LR-C {J pH 7E
%5 26 d [FEZ 3.94, LR-A F1 LR-B Y5 T 4.20, LR-C 45 1d
B AR BE(E 7 113.00 °T, 7 21 d BFASIE: 0 144.00 °T,
B 1~26 d Wi, LR-A BERE{EM 100.00 °T |75
111.00 °T, LR-B M\ 88.00 °T - F+%] 101.00 °T, FFHIEEEHN

48

3.8 I I ! ]
14 21 28

FKHud

~

K1 3 MY FLERYS pH &k (n=3)
Fig.1 Changes of pH in 3 kinds of donkey milk yogurts (n=3)
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Fig.2 Changes of total acidity of 3 kinds of donkey
milk yogurt (n=3)

A RERAL B IRYS LR-C SRAE M (14 /025 B o8 (w4 F R BR 4%
HEWRY), ERIGARE RS P — L iR . TR
SRAGIEHFLER B, FRLAES LR-C 76 AR b B R
T HL L T R A K
2.3 PIEBRIELERAEFK DT

FiK 1 RPEM B & B — AR bR, BRUIEEK T
=, VLHHRRIABEES K - FIIRE T B, Mgl D 7LiEHT i .
A1 3 A, 3 iR & R B LR WK IAERT 14 d 3
BT, LR-C FREIRER/N, LR-A. LR-B TREIRE
R, BITFFET 7.98%H110.27%, 55 14 dBf, LR-C 57K 1
HiE N 48.48%, LR-A F/K JIMESIERALH 41.7%; 14~21 d,
LR-ALR-B fl LR-C 7k /13 17, {H LR-A #1 LR-C T}
B, 21~26 d, RK SIBITF . 55 7~26 d, LR-C ik
1% F LR-A F LR-B,

60 ceeee LR-A

K I11%

K3 3 ML R YR K 1B (n=3)
Fig.3 Changes of water holding capacity of 3 kinds
of donkey milk yogurt (n=3)

2.4 PEERINEALEEERE RREL

HH 3 4 A1, ¥ET 14 d, LR-A Il LR-B ST 1E4>
BT, 55 14 d BB, 14~26 d OB, LR-C
R T R R T Ay B TR 3 LR-A F1 LR-B 7€
BT 14 d, BEEPERLT . TORLENTH, AL, 1k
fik . BRENE, FPFLAERIRIRAR, 7E55 14 d I H S fE,
Wil v R (R RE K, A LIS LR AT, A A SRR, R

F4 3IMIPILBRNBREITSTERFEL(N=3)
Table 4 Changes of sensory scores of 3 kinds of donkey
milk yogurt (n=3)

K¥/d LR-A/%F LR-B/4y LR-C/43
1 88.50+2.10° 85.25+2.50" 88.25+1.30°
7 89.50+1.70° 88.50+2.10% 88.25+2.50°
14 89.50+2.60° 90.25+2.20° 87.00+1.80°
21 84.50+2.40° 85.75+1.30" 69.75+4.80°
26 81.75+1.50" 83.75+2.60° 63.00+2.20°
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WA E, FLTARSRIM . LR-C TE/AAT 14 d 4181957,
PRWRISF . WOl IRAEF, 14~26 d FRIRACHEE,
WHAFR, A AEREAR, Tk

3 wHiesgie

3 PR EER R BRI LIRS, A Ydets . B LT
PR E TN 2 58K H A B — Ry &
7 7500 R AR LA D R g AABE BRI AR, LA 2T il
KU A A W v G, OB Ay T 2 =2 (D L A3
BeRl, AT LUE R R A B U0 ABFSE R, LR-A
FRAS I 2 AR R ZUAT TR . g FAEEBR 1A N B2 FLAT 1A,
AR 2T R — A I CRIE A 5 2B W, BA T A
I TETRE . S LA S SR, KN F R R
W, AEEREFMER, o P R
NG B BR TR 2 L 12 S AR 7L ST A . KU AR, 1R
W PRI RAT B T 3 — 2 13T, LR-A 7678 00 A 2L
PR TR TG TR B BRI RS, 5 A I Py — 3K,
AIREE  FAERRGI RS, FE pH BEAL, SRS,
LR-A i 3 Bk BELL & TN T BRI T B, TS BCRL R 1A
TEEECKIE T, LR-B H S 2 G A S 2L 15 Fn g
EEERTA, YR E], LR-B (B R B E LT LR-A, B
Rl 14 d, LR-B I HK I T LR-A, KBS LB Y A%,
B it . DILERHAR . IS, BRI
IyiseE, TUBUXURES T . LR-B 75V TR ) FLIR 121 5t
TR TR A S T E P — 5. LR-C
W RAE SRR, FERIBRE . B DL I 20 1R
ZH AR A RN, LR-C 78V i U 8] LI PRI PR 80— B AR
AR LE 26 d BHBIRERRGE TG TEEL, O H LR-C
S 14 d JFH pH BEC & FBES] 4.00 LI, BEAH PR
TRPATE AR . IR R R . WHRIEER . [ERIRY Y
REWEF RS AN B ARSI, —~R—~ %R
W ORI, o BARTAAE— S IR BRI, LA
AERERAE R U0 R EHE, (R T I AR R |
FrERE . R EERTRIMEL T A R E, SmY
FURRWAE VA et T Hp S R R v R ] 232 124270 BT
MHEG R YT HIR A R T B S, e Pk RE Il R AR
MR, PSR A T3 R B, 7R B KRl
e S TRUE P ELER Y

RO 3L 0 T BBk, AR 2L R R 1R () & I
BRYS, 77 ah AR, BEFLRITIAL2E, AT 3 FhR B
REEP AR T —EEN NI, KRN RZ
rh R R RGP LR 5, AN A OE ST SRR LA . T
FUFF T & BEG AL, A s — b o R Y A & e ROREY
TURCHI S5 LA 49 FLF BRI g A0t TR BT Ay 2 I 550 il P
LR EEYORE, T AR ZLAT IR AR B2 I TRIR TR A K AE, T
IERER AR AR, TP 3L R BEUORE B AT F 02, R EHE

SR I FL R R O A, (HFLRR A A
Fitk; TIDONA ZEUONL Hiwkig SGE BRI 41 & & I T 9 3Lk
R, RN TSR, AT T IR AMRRE R, MGE TR
T P FLAJORE A0 5 b AT R R AR . R A 308 T 0 2 A TR AR
B, BZWEBEEBENCE, BT A S A I AW
REEY AR, TiRTR) R

ABFFE LN 3 Fh AR S 4 B LR W A V8 Y
BITAE W FR bR . AL 8 AR RS PR 10 45 SR o0 B & PR,
LR-A LR-B 7ER 14 d 1k F B tE, 225 fEA FRE; LR-C
P68 A b A SR R 0 4 Sy J e ), L vh ) TR TR 7
P, TR, (HRRUER RS BT, B 14 d R AR E
EICU AR, A2 PR, JCIRH . 5 XA i A
SRRy FLRR B A T B, TR PR RE 15 . S
FRALBE 1 S LS AL, 12 T R BEY FLRR Y, B IR
MR R A 9P LR
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