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Table 1 Orthogonal test factor level table of
Hurood process optimization
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P AGHBIRE RGNS BCREHEE)  CUHEAEIEE)
1 1 1 1
2 1 2 3
3 1 3 2
4 2 1 3
5 2 2 2
6 2 3 1
7 3 1 2
8 3 2 1
9 3 3 3

1.5 R4S XRREHE

VAR R BT ENE, 28 MRS Ty
AT . FREUAR RS & 5 g, BT 100 mL 8 4fiK
o JEAT R P AL B A L R A I R % 5 500 r/min,
B0 15 min BUEIE WS UE, AT E -

SR SRR LT B S R Y i
B BS5.0 g TIRFEmE T, % 5, A
FAZA 10 AMEHE 3 7 8% A8 2% B AT R, a2
S 1 min PRI Y o



1.5.1 #&mAL

BX3 g BESL IO 20 mL TRZS R b, 025 25 3 k47
W5E -

1.5.2 SPME % #

2 4 % Y 3k 50/30 pm DVB/CARonPDMS; j
FE:50 °C ;B E] : #7395 15 min, 2HX 30 min; 3E % 5
250 r/min; fEHTIS ] :5 min; GC JEFR I 8] : 50 min.
1.5.3 GC-MS &4+

{63 K - DB-wax (30 m x0.25 mm x 0.25 pm) ;
AR E 260 °C; #H R He (99.999%) ; il &
1 mL/min; 5 40 °C £+ 5 min, L 5 °C/min J} &
220 °C,20 °C /min J+ & 250 °C, %5 2.5 min; B 11E
B 260 °C ; B F-JEIR B 230 °C ; YL TR 150 °C 5 H
BHACELT, 70 eV HH A 2 EHE HEEE
20 ~400.

1.6 HEZITESHR

R HTIC AT Excel #474011. SPSS 21 #
AT E 0 2 M B B R R T e Gk A R
AR Origin 2021 HEAT LB

2 HER G

2.1 HEENAEETIERAY I

ST BE ~ R TR IR 1R S £ BT R A'F D %l B8 1 )
R O Rt R R . R
2 W Bk L B £ (9 R AR A D6SS 5 NDF9-3, itk
CH3- \MNI1-5.MN17 [EEFALIER . P2 IR BE ) i
KN D655 NDF9-3,CH3-4 .MN14 .MN1-7, H 4% & #k
BEFLRETIA K UL S R -

®2 EHRABRRE

Table 2 Fermentation characteristics of strains
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Fig.1 Fermentation acidity and curding time of strains
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Fig.2 Changes in acidity of strains cultured at a constant

temperature in skimmed milk at different times
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Table 3 Results of 16S rDNA gene sequence analysis of

four lactic acid bacteria strains
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D655 Lactococcus kimchii S43 MG576055 1482 97.94 95
686 Lactobacillus plantarum DSM20174 1474 97.73 100
MN1-7  Enterococcus faecium KY490552 1441 99.24 89
NDF9-3  Pediococcus acidilactici DSM 20284 1492 93.55 100
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Fig.4 Phylogenetic tree of four selected strains based
on 16S rDNA sequence
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Fig.5 The acidity, end point, and texture of fermentation of

bi-strain fermentation
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Eikes a b c d e f
SECHH] (D655 686: NDF93)  1:1:1 5:3:2 5:2:3 6:2:2 6:3:1 6:1:3

FH I 6 AT %0, EHC ¢ HIMIREE J1IE B [H]
Bt HLBR A BN Hh b 0N, S (BT ST VR R P SR
Bk, MH IR BB /N T IR, IRE T e e LRG0t
YRR B RRIC bL B 43 D655: 686: NDF93 =5:2: 3,

2.5 HREMEEIMELZMK
2.5.1 HBh R BER 3HE G 28 697k

b Bl 7 AT RN, B A A B R B AR N W S
P S RRE VR SR 25 ETHE T RERES, 1k
IR 3% R E VR e tEe. B 7 T A B A KR
TR ETE, BRRE S AR R B B E ETHE TR



MRS

P o O W13, BRI 25 °C I 1 b S50 21 0 2 4

% i lio BE . IELRERG bR A R R K L BRR IR ARt

a5 B B2 2 0 7 o T 7 B S L

e 8 LRI h ALGURA R B B ™ . 1

o g T-c LK1, 7 b ) B FEE A A HE 7L 75 4L FE 60 390 A T 4

10 g o TR SE 398 00 T A AR BE T S R F BOR B LS

0 T G R IR A RS R DY A 47

e S R e RRHENIR . B R V03 A2 9 L DR A B

b 3500 CURHE meREAE = X 1000 SR BSOS 5 RS A 2 W T
wn | '- R ST . RIBLIESR 65 C I HERLIK B -
£ 2000 2.5.2 {4542 BEELYERESH

£ 150 78 8 R 3 A FE T L DU B R ARV i (4)

toonLg | (L REEEIE (B) RIHESLIS R E () A B %, b3

ol | e Ve B RV R ¥ SR A SR L, (3°) TE 22

0 ey it EAC AL R 5.
R —— 7 TE 28 U0 45 AR 1, % 3 AL HEALA 4T %0

Fig. 6 The acidity; end point and texture of fermentation of
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Fig.7 Effect of different auxiliary starter additives, fermentation temperature and whey discharge temperature on the quality of traditional Hurood

#£5 L, (3) EXRBER
Table 5 L, (3') Orthogonal test results

S MB — Bt/ WL/T %‘f;ﬂ KT — m’i —— it/ AT ’i;‘j;f
1 1 1 1 0.90 72 82 wILAE  AB
2 | 2 3 0.81 68 81 e B R
3 1 3 2 0.83 66 80. 5 K1 68.66  67.78 68.67
4 2 1 3 0.89 71 77.5 K2 69.89  68.78 67.55
5 2 2 2 0.82 70 85 K3 68.45  68.56 68
6 9, 3 1 0.87 67 82 R 1.44 1 1.12
7 3 1 2 0.91 66 80 MmER A>B>C
8 3 2 1 0.90 67 83 s A,B,C,
9 3 3 3 0.92 65 86 BE S

itk K1 81.17  79.83 82.33
K1 0.85 0.90  0.89 K2 81.5 83 81.38
K2 0.86 0.84 0.85 K3 83 §2.83 81.5
K3 0.91 0i87 087 R 1.83 3,17 0.95
R 0.06 0.03 0.02 BN ASB>C

W Eik A>B>C BiLE  A3B,C
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®6 EXMWERWIER
Table 6 Verification table of orthogonal test results

B it e/ T HE
A8, €, 0.89 +0.03"" 68 +1.63° 79 £0, 5"
48,6, 0.92 +0.05" 70 £1.20° 83 +0.2°
438, €, 0.82 £0.03" 65 +1.03" 76 +0. 8¢

RS RARREROR B (P <0.05) : FIFI T B IR 4R
HERRRE(P>0.05)

$20.92 0,05 BB R (70 £1.2) °TVREES N
83 +0.2. HI4HBh & B M N & 3%\ bﬁaﬂmﬁ
25 C HEFLIEIRE 60 C.
2.6 HENEEEFIFIEERINEE
2.6.1 REEEZHH

8 w] 1, e 4 B VF A 4R AR 25 T R R

. RIS H 84,55 £0.65, ML T BT T
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Fig. 8  Comparison of sensory scores between the

experimental group and the control group
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Wik 9 Fiw, 3 A 1 %F LU n e Bh & B2 550 10
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MIBEEA, FEOREE A 0 AL B
B A R T B 20 5 SIUR I A L O e i B o o2
K. B AE R A g (b B KT BRI
Emsn™.

R 7 R, RIS o 4L 7E W5S (G R A
YIEUR) \W6S (ht Z BUR) W3S (xf HikE) HERE
(P <0.05) , WA 41 5% B R 8 e 7= AR I
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Fig.9 Radar chart of response values of electronic tongue

in experimental group and control group

#£7 HBESHBESHKERSESN
Table 7 Difference analysis of smell between test

group and control group

fibr i B4 Eoplisedil P{H
wIiC 0.85 +£0.00 0.86 £0.00 0.216
W5s 1.08 £0.00 14 £0.00 0. 005
W3cC 0.90 £0.00 0.89 +£0.00 0.578
wes 1.19 £0.00 1.21 £0.00 0. 001
WsC 0.93 £0.00 0.93 +0.01 0. 268
WIS 1.41 £0.04 .41 +£0.01 0.830
WIwW 0.64 +£0.01 0.67 £0.00 0.062
W2s .44 £0.00 1.43 £0.00 0.580
WIw 0.87 £0.00 0.87 £0.00 0. 106
W3S 1.31 £0.00 1.34 +0.01 0. 000
2.6.3 A k4FAE

K GC-MS 43 5l 3o 156 21 5 % BB 4L 41 & J kAT
5 R AR A S 2 5 R 4 S Rt 52 b KUk 4
Jo 0 LA T s 42 P KR A . el B 10-a BT A0,
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W TE U o ARl A RO EE S R I ke
HWEA R Hofth . BRSSR AL G0 IR 1) B KR A
rh P 10-b W] %, 50 416 B8 5 B 18 923 mg/100 g,
FERNEFIR. TR 5 TR IRME. R E/, X i)
YRR 5 B 3 006,709 mg/100 g. A [a] f R 2
YD IR LR W G IR R T AR R, BF 7T R B SR R 5 2R R
(1 E B 5 M) = o B 0 A R T R K
2 SRR BTN B AL PO TR
G E IR E .

WEG AL B E 10 ELADR BN
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Flavor characteristics of traditional Hurood based on auxiliary starter

YANG Yang', CE Ligeer', ZHANG Zhigang', SUN Lishan®, SHUANG Quan'

1 (College of Food Science and Engineering, Inner Mongolia Agricultural University, Hohhot 010018, China)
2 (Zhenglan Banner Changhong Dairy Factory, Hohhot 027200, China)

ABSTRACT Taking lactic acid bacteria isolated from Hurood as the research object, the lactic acid bacteria with strong acid producing
ability, good flavor, and short fermentation time were screened, then the fermentation acidity, fermentation end time, and texture charac—
teristics were determined to confirm the matching combination of traditional Hurood assisted starter strains. The optimal production tech—
nology of traditional Hurood was selected by single factor and orthogonal experiment of auxiliary starter. The results showed that there were
four strains of lactic acid bacteria with strong acid producing ability, good flavor, and short fermentation time. After 16S rDNA sequence
analysis, strains D655, 686, NDF9-3, and MN1-7 were identified as Lactococcus kimchit, Lactiplantibacillus plantarum, Pediococcus aci—
dilactici, and Enterococcus faecium respectively. The results of the fermentation experiment showed that the optimal combination was
D655: 686: NDF9-3 =5:2:3, which was used as the auxiliary fermentation agent. The product elasticity, acidity and sensory score were
used as the indexes to optimize the process. The optimal supplemental amount of auxiliary starter was 3% , fermentation temperature was
25 °C, and whey temperature was 65 °C, while the Hurood elasticity was (0.92 +0.05) g, acidity was (70 £1.2) °T, and sensory
score was (83 £0.2) . The flavor substances in the experimental group were higher than those in the control group, while acids were the
main flavor substances, followed by alcohols, lipids, alkanes, aldehydes, and others. In summary, the experimental group had better fla—
vor with strong milk flavor as the traditional dairy products.

Key words Hurood; strain ratio; single factor test; orthogonal test; flavor profile
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