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B g8 UL K 5% fife B JoT i 428 55 DI B AR 1, 3X 5 A AR FL
HE A RSB R ISR I IR A Ry
AKX

FEARFL AR 5 008 SRR Al A L A et i 0 T
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P A o i R AR R A FL A b A A R
RN TR o SR, B TR DT & A A R L
Tl it A7 A SO b A R T AR A i A PR, A R
i o, VE 2 F I R I B WA B RS 2R OT
PP R L AT GRS . B, FRE R
A FLA S SN TR R AR G T A EL, KRERAE
SRR ZLA S AT A T B A AR B b R B LR R AR L
RF L LA S 2B E

W BT i PR BT 1, A& L2 M5 %5 ( Peni-
cillium roqueforti) A UK 2% J2 T 39 1) 5% T PN 508 B2 7Y
— T DRLH: FELTRD A S TN 190 8 €0 B 4 1 R B
BN EAH B A E KA B8, XA
RS BV A Ty K] 22 F7 1 & ( Gorgonzola cheese ) 425
—/NICHRTE SR A 80T % (AT 879 4F) , ST
Fi% ) F2 R SRR MG R v 2 B Rl i B4
A IRAR K i N 105 A6 B PP R A5+ 1% B g i 20 %) KL
RIS WFE R, T IR 2 i S W f oS S I R
PERUBR S, AR & 8 o SR KUK 53 19 50% ~
70% ), — R, B R 4 5 XU R AE S SR A
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FEIL LU R T A S B AR,
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P K AR BRI, B B B SRR & REE TR
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D F RO FL R A 0 TR e R ) A Y o R
JoT B T U035 T I, 25 4% A R A T 20 s
b AR P I R AR | KUK S5 AR R 1 R I T
Xof 25 1 7 S R T A Y HE SR A T S IS R L
1A, B 1R AR T SR 6T R AR L R T I A DL
i RUBR TR L1 52 AT AT M ) A0 T
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i B AR AR A W ) T e LA SR A L B s (AR
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1.1 #Et5iRH

T S PR [ 28 L A5 IR (PV LYO 10 D)
FIEEFLEE (Marzyme 150 MG) ], FHe 5 i FE 4 R
OS] W ERAEA LRI A LI R R A ]
PRpt; SAkAS S AN BRI BEERR  TOKBRIR AN (A
AL NH,HCO, | H B H R 55 35y oy Ar 4l [ 24
LA 2430 A RS 7 5 2-HF B6-3- PR (o ik 4l ) |
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DVB/CAR/PDMS) , FE 8k K itk /RBHE A 7] & LR IR
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1.2 (UFE5iE&E

VAT -70 Bl f5 [= KLT A W ; FOSS 8400
A4 H shPll [ E A, Fi i FOSS R 73 M X 45 A R
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A BRZNF] ;7890B —7000D S AH {6 13% — i % Bk FHAY
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1.3 XIWH*E
1.3.1 s FTEa g dnss

SRS TR T AR AN 1, K 4
A AT R R (65 °C,30 min) , 2 HIE 32 C i
TINFLER R A& B (s in i 4 0. 03 ¢/L) ,32 C K
120 min, KL H G FLRR MY pH (A2 6.1, I N
CaCl, (#S &N 0.1 g/L) | BEFL B (&5 02 4
0.2 /L) FREEFLE VI I VIE R 1 em® BB, H
B3 ~5 min, HEHERFLE . WA HE (BInE A
2% ) TR, AR (16 °C,12 h) , HIFL, A
FRFRAa, A WU, AR R T 1 ~
4d,26°C;5~114d,14 C;12 ~46 d,10 °C,

BRI 50 AT 15 B P A ] B BEIURE | B
FER ] 43 50 2 B3 1.4 .7 (11,18 .25 32,39 .46 d,,
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Fig. 1

FE B 5 G % (2 50 o/t ), IR E T
-80 °C VvKF# .
1.3.2 462 FEEIALIG ARG M 2
1.3.2. 1 $BA T W& EE SRRk o A

1) pH 4. 6-FI A SR AE . pH 4. 6-7] i
PEE (pH 4. 6-SN) Fe bR AUER T s 5 K i ) )&, &
EFmE PR 2 &, EEIL TR E A S m ST
JECH A2, RIS MK Leclercq-Perlat 2 () 7
BIEmE s ek, HERIFRIL S o $EA4F T BEFE &, WFEE
1 min J5 A 45 mL it 534K 0. 9% 1 NaCl i
IR AT, SR A HCL(2 mol/L) M #& pH {H £ 4.6,
25 C/K¥ 1 h,8 000 r/min B5.0>20 min, JH 4% 5d &
B35, 155 pH 4. 6-SN IF T, JHHLE & Z A
ERCE A, pHA. 6-SN HE LR (1) .

pH 4. 6-SN =214 5 100% (1)

(1) T, p s o 778 pH HN 4. 6 YT
A E, mg/100 mL; py, Ko T BB & A&
mg/100 mL,

2) 12% =A LTR- T HERIEARIIE . 12%
ZEOTR- T IEPER (12% TCA-SN) 48 bRt 2 T 18
B UKARIREE , RAET B P /N F IR (2 ~20 D2
FERRAR L) JFIIRSE S &, KA HpH 4. 6-SNIF K
10 mL, N A SR TR BT 5 50 BOCR 24% W = 4T
(TCA) IR, F843H1R AT ,25 °C /K51 h,8 000 r/min %
20 min, FHUELCT UG H V& W, 1951 12% TCA-SN
VR, FHILER A U0 5 7 W 7 UL, 129% TCA-SN
R (2) .,

P 1ca

12% TCA-SN = x 100% . (2)

o A
MR

K (2) F, pragren Fe 78 12% TCA ¥ L W

Preparation process of blue style-yak milk cheese

TR E, mg/100 mL; p #n T BB & A &,
mg/100 mL,

3) 5% WEESTR- A AR PRI E o 5% WA
k- AT E AL (5% PTA-SN) $5FRA0F T B8 2 (Y
TUOKARRREE  FRAEAE K I KR B VR AR AR
TR @ LR & i, R pH 4. 6-SN %K 5 mL,
HIA 3.5 mL ¥JE H9 3. 95 mol/L ) H,SO, 1 1. 5 mL

Fait 4k 33. 3% HIBEES TR AW (PTA) IR A 14
5%3,4 C ﬁﬁ,S 000 r/min & .0 20 min , 15 %)
5% PTA-SN iAW . B35 W, FH L IG 2 0400 7
W A, 5% PTA-SN HHE T EWR(3) .

5% PTA-SN =% 5 1009% . (3)

A

HK(3) ™M, Psoprasy » 7278 5% PTA-SN W i
W A R, mg/100 mL; p o Fn T B A A &,
mg/100 mL,
1.3.2.2 B &R I e

U1 mL A9 5% PTA-SN i, H 40% S A AL
VST pH MR 1.7 ~2.2,22.0.22 wm JEE T 8
J& EAL(A B BB mR T 43T
1.3.2.3 T E&/KA R p I E

FRAE GB 5009.3—2016( & & & ZKbrifE &
i K A3 B DU ) 0 K K o3 e, B RE A
BE 3 IR,
1.3.2.4 P pH {EHAI &

10 g WFEESA AT 0 T BE AR S T/ VB I
10 mL KB oK, seor i, #6505 1 pH 11 32
B, B S EEIE 3K,
1.3.3 e F ok Mok dh o ml 2
1.3.3.1 FESLTIALEE

Ik M 50/30 wm DVB/CAR/PDMS (1 c¢m)
2230250 C&fb 1 h J5fiH ., WEHFRE 1 g FEEHY
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TR, MA 1 pL R E N 2.5 peg/mL 1Y
2-FH L 3-BR A ( bR ) Je VR BE P, A 20 mL (1)
T zs HEAEE L 50 C KR I &, 46 A 2K Sk W2 B
40 min,

1.3.3.2  GC-MS /b &4t

YEH DB-Wax £ 414 # (30 m x 0.25 mm,
0.25 um) , FFFHRSF: 50 CHRFF 2 min, LA 5 °C/min
FHEZE 140 °C f54% 2 min; Lk 4 °C/min FHEZ 200 °C,
££FF 2 min; LA 10 °C/min FHE ZE 230 C , #4F 1 min,
VIR RNES, mEN 1 mL/min, R El & TR,
HFREf R 70 eV, & T URIREE R 230 °C, L& 3
JEFEN 30 ~500 u, 4772 434, T SR
FRUE I, GC-MS W 22 1Y ¥ & M 9 o 55 9 AR 5
NIST 11 iR & . R AR A AR T, DL IE e
J& Co-Cos MbRtfE 122X (4) T BRI B HEHL

Rt, - Ri, )O (4)
Rt,,, —-Rt,

K (4) T, LRI J 14 B8 45 %0 Re hy 12 8 1) ]
min;n Al n + 1 R IEFGERELE AR FN YO 0 AT S A4S
B B BT A R B S 8, R B N bR T A
R T AR

LRI =100 x (n+

=

() ARSI

K535 AT pH B X % A9 SRS A ISR A

S SRS R AP 3, W 3l W T AR R
POt R K o BB D X e T A S
IKIP 78R A B A ) R T AR T B8, 78 18
P PG JEE R R, AR T R R A B
IR B R ARG, T I 2 W T R 2 R
Ko 7B Z B BHAT , T 1% 4 7K 735 7R
SRR IR AR G B AT SRR AR K R AR
SEFN 29.25% Fi AT, HSESCT WAL H I,
YEAF IS ALY, 26 R A K B )
F K fige Bl K A% 35 ™ A2 NHY, ORI RE T —

(b) M3 AL
B2 S0 T RN T B S

Fig.2 Appearance and cross-sectional morphology of blue style-yak milk cheese

1.4 HUELE

A SR HEAT 3 UCPATINE I E 45 R L3
H = bl 22 s, Origin AT EIE 438, H
SPSS 19. 0 Xt ga 45 R kAT HE 3, R ] ANOVA FJ¥
H14 Duncan i BEAT R E PER B, P < 0. 05 FoR 225+
B R NAR R L M) BT AT 2 8 13T
N[ BSEEIRT TR AR it 22 ) XU ot 25 1 2 S o A ke
FHLR R 7 250871, 2 E R KM FE A FDR, Post-hoc
K 715 A Tukey-kramer , BAF B &4 0.95

2 HRESH

2.1 BgESTERMAAITEFMNI XSS pH E

FebFLEE Y& e, BA E R E IR, IR
WL 75 6 30 75 B3 RE RS FE 4B - FLBEFL B b R4 AR
Ko WEUEA TSR RSN & 2, & 2 Al
UL, A 3 R T B e i 7 R 0 R i, U
46 d Ji , T RSN FEREEAR S BLFL B (5, N AR BE rh 2
F AR AT, R BAT (LAE S0, U] e 7 R A
YEbFLEE I B AR R BT,

AT
= E
E ¥

PN d
(c) 46 dYITITEAR

W FLIR TR ™ A M FLIR , (45 T IR R 19 pH (R
Ty Bl T G B R AR, A A R
AR, pH (H 2 Wi 5 € 7F 6. 83 Ao Ay, #23L
AT LR i I P R K
2.2 BYESFTERARSEFEAREMBIER
T

i RS R v 1 O A AR T K S A
(ASN) i i BA(TN) B i R RR , R
ok g e 2 PR T s R e L FR AR 2 — |, B A
FE AR B G AR v AR 1 TR s 1 A2 A 100 DL
Pl 4, M4 WAL FEA T IS AE AR I8 1 R
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Fig.3 Changes in moisture and pH of blue style-yak milk cheese

S EIHERESE . A 4 d 1),12% TCA-SN
5.17% , B B 2K W (46 d) B ik F| 28.56%
[El4(a)]; M pH 4.6-SN 1 10.96% I J+ |
39.09% [ K 4(b)];5% PTA-SN £ 1 d I & &
1%, Bt S 8] 2 KA 2L TH i, Bk 46 d 35 )
9.75% [l 4(c) ], Masotti 25" fF57 %W, Strachi-
tunt 1 (— M KRE SCR 2L TS Bk 75 d 5,
TCA-SN .PTA-SN 23 5IMUAE 11.59% 3. 47% AT %
SUFEA- T, 150 HH] 246 b 75 8 WA A L 8 11 1Y) [ A A2

JEE T, A ) T T A R S 33t A ) 4 v D
il T EE I e BRI B AR s g — ok
Ui, pH 4. 6-SN H1 12% TCA-SN 43 JI4t 5 K fit
() RE SR . 5% PTA-SN U5 H R kK
fRFEEE 5% PTA-SN J& K BRI IKEG /RS R, A
ST L5 R, W BUFE A T s A 7L 2 0 RN 245 b 75 5
(OFE T 88 G R, B K 0 2 1K | SR
A LG T T T S R

1L 4 (d) FTAT, 58U AR T 1% A e v 3

WA
32 0 12r
28+ 35t ol
o4t s g
g = 28} z
2207 & i
5 & =< 6
O oL | 3 =
= 16 < 21+ 0
N = )
& 12f = & 3l
14}
8,
4 ‘ N ‘ o 7 L ‘ L ‘ . ‘ N ‘ L
0 7 14 21 28 35 42 49 0 7 14 21 28 35 42 49 0 7 14 21 28 35 42 49
AR/ (R e |
(a)12% TCA-SNAEAY, (b)pH 4.6-SNAF4L, (¢)5% PTA-SNZAEAL,
_° 44 -2 Hak : =501 344 -
T st g 2 46 d w0 7 e A 46 d =
;D i ¥ 15f & Y s 7
£ 4r / ) ﬂiﬁ ]
= f @ T e L
& 3t i 2| e
e i = 10 = %k
2 / ] & 201 —
i | A 4
b | I |
20 d 5 15
4 46 = 527 SO 1 1 SO S o S 2
) RHERRIRIE
(&) BB WA S (OENGLE=E-2 2l

*FORA B ZES B E (P <0.05) , ™ R AEE 2 AR (P <0.01) , ™ FoRL M EE 25 ik 3 (P <0.001)
B4 BESCRE LR T A R 4 R R AR 4B

Fig.4  Analysis of protein degradation during maturation of blue style-yak milk cheese
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D] 19 Fhiife 25 2 i, Hh 5 2R (Glu) & it i
i, HAR OS2 SRR AN 2 R . 3 Fhvad 1R o £ 1Y A
A I i i A AR ST 1) 50% , HLH % B Fifi 25
SN E] B A R 5k B b, Glu & &
2.93 mg/g(4 d)BEIMZE 5.26 mg/g(46 d), HEFT
i BN ST B R B i 0 T A X
5 5% PTA-SN MEZE R —30[ Kl 4 (e) ], RMIEL
P TR s s & 5, A FENER, KR
FEETR ) 2 WA, XTI A A Ui B 2 B R AT
X R BN WE SRR A T T R i R 2 3 1R
() 2 i S T TR R | R DA SR i i = 2R
SRS R E AR K 4(f) ], 5 Danish #2401
Fi% AH LG, W5 SCHE A 1 i b R 2 R, A0 Glu % i
P BN R L8] B R T G A R v R 2 B R
I Leu WA KEAR" . SHLFIATEM
o, SR TR a AR ST 2 S, T 2K
SRR Glu Leu 55" Vi B8 3L & 1
FR) A1 55 1 AR 1R K R B AR B DDA O, A4S A
ity | 22 KT LA S 22 K 16 55 22 PP AF FH o Leu , Phe
Al Val J&H asl B A £ S ALK A8 R
A R A IR (Pro) 5 B BE R Ak Ay 6
ABIF 5 FH 28 b 7 25 1 2 100 W5 SUFE A T R i S 2
ERSEm TR T, BAEmEEnE
FAE
2.3 BEgUES TEEXERY RS
2.3.1 KRR SR T A HT

IRV 2~ it JoT ) DG B R -, SRR T
& R BT a5 R R 1, MR 1 AT R
FH GC-MS JE LRI 53 Fpa & W i, Hop B
14 B B HLIRZS 9 F RIS 14 Fh WESE 3 Fh BH2EA
13 Flt, &5 Ry i SUFE 2R 1 B B2 78 v XUk ) o
TR, BS5 2R ER, 5 1 d M, A
25 d 46 d A R AR B 1 o 0
H T AR B AR, BRI, 25 d T 46 d T A
mn KUK Y T B I FIRA E 25 (B 5(a) ]k
A5 d M AIRENKY & &R E&T
46 d A i BRZE KUK JoT 7 it 78 PR 2 () A b 35
e AR, LA 46 d AR R RS AL W 0 2
Fn T 25 d HEAL [ 5(b) ], 3X U B OR 8
(46 d) HE 4 T & 1Y RUBR W) o 41 B 5 B 3 rh
(25 d) fEfE—E 25, U HEA VLR 125 DL T
R 57, X Horh 2 1 5 85 P R ST
6 T R A T A R R REAE b 2 A 1

R 3IE g 7 AR A e R XU B o A
2.3.2  BHUEA T BRI T KRR S AT

T G A AR R B 2 U Ak D
e RN, SRR B W LA SO S A ™ P A
AEWENVER T A 2/ 2R KR T,
()T B o3 A8 Al — A sl AR T AR Bl B ) Y B 4
P T B 1 JSRI R 5 0 R i U A
BRI A3tk b | 330t 2 M 1 i A XU A
TERAS AL, B 6 MFEA T REAE R 1,25 d DA 46 d
KU AT B AS BE . OPLS-DA 43 M4 5 7% ,3 41
TR 0 USRI ST 4 B 0 25 5 RS AS 3I R 47
X[ 6(a) ], H—lid SRS TR, 5
TN T d RER AR L, B 25 46 d PILHAE S B XU 4
A S &S, PG e3 (ERRTER) |
ked (2-TH) DA ke2 (2-BE ) 7 46 2F T 1 it 72
HARXT S iR, B IR B 50% A2 A [ E6(b) ], A
W E AT RN S5 5 2L A AEE 251k
GYTERE AR Tl S b 5 15 (25 46 d) o Fod s, dt
AR 2 B W05, ERAAY a2 (F
fi) \ald (3-FBE-1-TBE) S50 G W7e BRI 91 (1 d)
AEXTE f fi ey, 1177 B A S S ) A 4 A X 5 o ok
TR ENREEY acl (THR) .acd (T FR) .acS
(IR ) SELH A TE AT BT (25 d) AT i dne i, I
K (46 d) FXF SRR, MR & P AR XS &
G TR E 6(c) | RS Tl it B o
PLRR S BT A | T 5 iR 28 B W & s T s
A5 i i XUBRRRAIE & A BH J 2028 5 T 7E Strachitunt
T T R A ML 2 R ) B & f o P A, HRIR
HERISANFR LI 2 A0 XU I8 4 28 ki
WS A TS R ERE S g, TR R .
FIRAFA DRI E W B A R Sk, QniRik |
IV A | 3% T R LA B S B R A JRUBR R AIE 5 2- T T L 2-
R A5 B2 A B SRR TR R R A X
WRRFIE 3 0 A A 1 LR D7 55 o0 1) B it 7
TERMH TR T, &0t B-4 Ak 55 S 5% 4k A T
25 TR Ry, DT T T 4 AR T W R A A LR
W BUFEA 1 1 A W R BB TR & i vl D Be 8 %
AR T 1) 2 BRI RV 1T Y R 2 ) o ) v
75 T SCHE A T i 19 XU REAIE ] J DX 31 7 240 1 B Y
YEA-RE TG,
2.3.3 Bt TERARIE T RRY R E T

L HF
XTHEA T e TR | i A S i 45 = 22 XU ) Jox
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Tab.1 Changes of flavor components during ripening of blue style-yak milk cheese

- ) UEE 1578 w/(pg-g™")
A= &Y A5 S - 0l 25 d 64
1 2- IR A all MS,RI 1296 0. 18 0. 02° 2.61 £0.27" 8.92 +0.33°
2 P al2 MS,RI 563 3. 81 +0. 09° 6.31 £0. 65" 11.95 1. 35°¢
3 SRR al3 MS,RI 915 0. 00* 3.32 +0.32¢ 1.59 0. 47"
4 3-H LT al4 MS,RI 1217 9.59 +0. 72" 5. 84 +0.29° 6.31 £1.42°
5 2 als MS,RI 1425 0.22 +0. 04* 10.26 1. 17" 0.29 0. 03*
6 B al6 MS,RI 917 0.11 £0.01°¢ 0.08 £0.01" 0. 00*
7 2-PEfE al7 MS,RI 1322 2.63 £0.25% 3.17 £0. 44° 11.03 0. 81"
8 2-FB% al8 MS,RI 1538 1.77 £0. 08* 3.76 +0. 38" 6.62 £0.47¢
9 KW al9 MS,RI 1950 1.20 £0.07* 2.19 +0.21°¢ 1.52 +0. 04"
10 13 all0 MS, RI 1258 0.89 +0. 04" 1.12 +0.05¢ 0.00°
11 2-F L1 TN alll MS,RI 1095 0. 69 +0. 04° 0.42 £0.01" 0.25 0. 02°
12 124053 all2 MS,RI 1367 0.62 +0. 02" 1.67 +0.04¢ 0.40 0. 08*
13 1- T all3 MS,RI 1673 0. 80 £0. 09" 1.79 £0. 09¢ 0.15 £0.01%
14 2-ZH-1-CUfE all4 MS,RI 1 469 0. 69 +0. 03¢ 0.24 0. 11" 0. 00*
15 T acl MS,RI 1621 0. 67 0. 06 30.56 +4.11°¢ 5.68 £0.37"
16 3-FRTRR ac2 MS, RI 1126 0.75 +0. 05* 6.93 +0. 82° 2.59 +0. 14"
17 2-HEETHR ac3 MS,RI 1059 0. 00* 7.04 +0.41°¢ 2.72 +0.32"
18 cLz ach MS,RI 1839 1.56 £0. 12° 45.38 +4.77° 10.47 +1.15"
19 FiR ac5 MS,RI 2053 1.64 £0.11° 33.91 +3.68°¢ 7.84 £0.58"
20 IERR ach MS,RI 2387 0. 00* 21.16 £1. 85¢ 1.37 +1.08"
21 R ac7 MS,RI 1 446 0.06 +0.01% 4.59 £0.24¢ 1.29 £0.07"
22 e ac8 MS,RI 1112 0. 11 0. 02* 8.92 +0. 63° 0. 66 +0. 12"
23 3-TIHMR ac9 MS,RI 1751 1.13 0. 06" 3.19 £0.41° 0. 00"
24 TR etl MS,RI 993 1.22 0. 04* 41.67 +5.49" 38.80 +2. 86"
25 C. 2 iR et2 MS,RI 1193 3.07 +0. 42° 12.85 +0. 48¢ 6.68 £0.57"
26 12 P g et3 MS,RI 1 404 14.36 £1.24* 238.73 +20. 48" 235.12 £22. 13"
27 O R 5 I8 et4 MS,RI 1451 0.33 0. 028 2. 11 £0. 06° 0.99 +0. 06"
28 TR et5 MS,RI 1037 0. 00* 4.59 £0.61" 6.56 £0.78¢
29 ZER H R et6 MS,RI 1593 0.28 0. 028 37.34 £3.92°¢ 7.77 +1. 16"
30 TR 3-F I AR et7 MS,RI 1282 0.09 +0.01" 0.11 0. 02¢ 0.00*
31 TR 1-H 3T g et8 MS,RI 1205 0. 00" 4.07 0. 14¢ 1.36 0. 54"
32 Ci B et9 MS,RI 1227 9.48 +0.57¢ 2.11 £0. 08" 0.43 0. 03®
33 TR 3-F 3T etl0 MS, RI 1276 1.57 £0. 08" 2.80 +0. 34" 2.43 0. 10"
34 T H s etll MS,RI 1589 0.28 +0.01° 0.94 0. 05" 2. 11 £0. 08¢
35 TN R P g etl2 MS,RI 919 0.05 £0.01* 3.30 0. 22°¢ 0.08 +0.01"
36 LR LTk etl3 MS,RI 1642 0. 00* 17.15 +2.36" 64.92 +4.54¢
37 TR g etl4 MS,RI 839 0.54 0. 03" 3.40 +0.23¢ 0. 00*
38 ZEE adl MS,RI 1467 2.66 +£0.32° 7.16 +0. 59" 3.16 £0. 43
39 3-FE-TRE ad2 MS,RI 912 1.34 £0.07" 1.02 +0.07° 2.60 0. 14°¢
40 2-T-Jdme ad3 MS,RI 1541 0. 00* 10.34 +1.72° 37.57 £2.81°
41 2T kel MS,RI 989 2.49 £0.55° 36.10 +2. 35" 142. 54 £12.37°¢
42 2- B ke2 MS,RI 1180 28.40 2. 28" 188.33 +10. 16" 175.75 +15. 59"
43 2-24 i ke3 MS,RI 1305 0.59 £0. 05* 4.75 £0.27" 37.13 £2.61°
44 2-F-id ked MS,RI 1386 14.38 +0. 85° 218.83 +17. 84" 235.28 £16.77"
45 2t —E keS MS,RI 1593 0.65 £0. 05* 17.85 +6.33" 39.61 +4. 88°
46 PR ke6 MS,RI 812 1.31 £0. 128 36.16 +3.97" 65.24 +5.63°¢
47 3-F 32w ke7 MS, RI 1106 0. 00* 0.13 0. 03" 0. 81 +0. 03¢
48 4-FRFE2 T ke8 MS,RI 1862 0. 00* 4.41 £0. 58" 13.57 1. 34¢
49 2-Z5T ke9 MS,RI 1488 0. 00* 0.46 0. 03" 3.03 0. 18¢
50 2-CL kelO MS,RI 1049 0.17 £0.01* 0.58 +0. 08" 2.03 £0. 08¢
51 2-F R kell MS, RI 1714 0. 00* 5.93 £0.91¢ 0.68 +0. 02"
52 3-3F kel2 MS, RI 1260 0.49 £0. 04" 0.32 £0. 03* 1.21 0. 04°¢
53 2-T 1l kel3 MS,RI 899 0.15 £0. 01" 0.76 +0. 12¢ 0.00*

MS R MY BUE R MS B %58 s RI, $E KA PO R bR T4 5E I 58008 PR BETT XT LU (http : / webbook. nist. gov/) o R[] L4755 B
RN AN AT TR it 22 [ 4 R PE M AR O B 22 5 I35 (P < 0. 05)
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’

Abstract; Yak milk has nutritional properties of high protein and high fat content, and has good
functional activities, such as anti-fatigue. However, due to the low production of yak milk and the
scattered production area, there was limited research on the development of cheese products and other
deep processing aspects. Penicillium roqueforti ( P. roqueforti) was used as a secondary starter to develop
blue style-yak milk cheese, and its ripening characteristics and flavor characteristics were analyzed.
Results showed that P. roqueforii could grow rapidly in yak milk cheese, promoted the degradation of
proteins, and formed a large number of peptides, amino acids, etc. The content of free amino acids,
especially unami amino acids, was significantly increased at the end of yak milk cheese maturity (P <
0.05). SPME-GC/MS analysis showed that a total of 53 flavor components were detected in yak milk
cheese. OPLS-DA analysis revealed that compared with the early stage of ripening, the composition of
flavor components in yak milk cheese at the end of ripening was significantly different, and the total
content was significantly increased (P <0.05). The volatile aliphatic esters in yak milk cheese were
mainly methyl esters, and the content was relatively stable in end stage (25 d, 46 d) of ripening. The
content of volatile fatty acid was highest in the middle stage of ripening, but significantly decreased at the
end of ripening (P <0.05). The concentration of volatile aliphatic ketones, especially methyl ketones,
increased significantly in the end ripening stages (P < 0.05). 2-Nonanone, 2-heptane, methyl
octanoate, 2-pentanone, ethyl caprate, methyl caprate, caproic acid, 2-octanone, butyric acid and other
volatile compounds were quantitatively dominant flavor components of blue style-yak milk cheese. The
study showed that P. roqueforti could promote the ripening of yak milk cheese, which could significantly
affect the nutrition and flavor characteristics of yak milk cheese. The research aimed to lay a theoretical
foundation for the deep processing of characteristic dairy products such as yak milk in China, and provide

reference for promoting the development of China’s characteristic dairy deep processing industry.
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