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B B AR RIS B Wik R G A2 P S R0 H e, 5T A0 8 3 R AT AR P 6h AR e AR Ae s, B
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RO d B, B BT SR S L AMEA, MERA N GER EAZRENKY FO A ASEETHRA
B hyzdr b pH 2ATHRERFRER LA, BRARAF 0428 d 51, £ R — R0t 1 & A 5H B B 30% 9k
PEEFHREMRTEAHA(P<0.05); k5 Fa RN A E TR R MR E A 50% 4 pH T Bk B &b,
pHA.6 B 8% 3 22 i iR TR R A E 12% Z R TR THEM R A F B Fo SR B 152 B2 1A 35 7 i BS R AL A2 P R i A
%, BARSIRE A 50% WAL R &, A4 £ E F W 0B AR KM Rk R A K I, AR STIRE H 50% % 6 d BF,
B Mokt a8 8. B F E R B EARTIRE A 50% , ik 6 d BF, S AR AR,
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Effects of Relative Humidity on the Quality of
Yak Mold Cheese during Ripening
GAO Dai-wei, CHEN Lian-hong * , WANG Lin-lin,ZHANG Yan

(College of Life Science and Technology ,Southwest Minzu University , Chengdu 610041, China)

Abstract; In order to study the effects of different relative humidity on the quality of yak mold cheese during ripening, and
determine the optimal relative humidity and ripening time in the ripening process, the yak mold cheese was taken as the
experimental materials and was ripened in the relative humidity of 30% ,50% ,70% .The changes of sensory quality, texture ,pH
value,nutrient content, the decomposition indexes of protein and fat and the changes of volative flavor compounds were
measured during the ripening process.The results showed that the sensory score of the cheese was highest and the texture index
was better when the ripening relative humidity was 50% and fermented for 6 days. Meanwhile, with the extension of ripening
time , moisture content protein content and fat content in the three experimental groups all presented a downward trend,
nevertheless, the ash content showed an upward trend, while the pH value decreased first and then remained unchanged or
increased. Furthermore , except for 0 and 8 days of ripening, at the same maturity time, the relative moisture content of 30% was
significantly lower than the other two groups (P < 0.05).The ash content, protein content and fat content did not change
significantly.The pH value of 50% relative humidity decreased the fastest. Meanwhile, the content of soluble nitrogen at pH4.6
or 12% trichloroacetic acid soluble nitrogen, thiobarbituric acid value,acid value increased gradually during cheese ripening,
and the highest value was obtained at relative humidity of 50% .The detection of volatile flavor substances in yak mold cheese
indicated that the flavor content of the cheese was higher when the relative humidity was 50% ,and the cheese was ripened to
the 6th day.Therefore,the quality of yak mold cheese was the best when the relative humidity was 50% and the ripening time
was 6 days.
Key words : yak mold cheese ;relative humidity ;ripening time ; quality
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WhEK SR TEA LT D A G B A I SR RN EE L,
2o BEIE LIS HE L | A I R 2 T R ) — s IR
R v B A T LA A o 0 I R LA TR R T
3, 15 e A — i B v XUBR 19 W5 i, EZE LR
I T DL SR AT | 1B W s LA K s s s g = H RTAE
T WIS A 7, O 23 A 098 0 e R R
T T LS R M BRI AR
AR DL B A A, JH A 5 B R A S T O 22 IR e 5
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A, i I B W IR B Sy 22 4, DR1 b DA B o 22 4 4
25, 25 P RE SO B A T T A 7 AT AR IR T
22 PR R A, W, FEBOR S B B A SR E
TS A 0, 45 5 8 TR % & I A R

BT, BN A 6T 5 56 05 1% 9 B 9% 22 0 T 2
T WA 1 2R 0N DA B i FH 10 28 A & 1 590 T
HA IR o i rg " DS LR B S R e T IS
HIVESE Camembert T-B% (1 B 45 M1 Fll-ar IR #25 D1,
FHHE T B M1 FE R LA D1 451 S8 -6 i FH il
YERYZE Camembert i Y AU 5 SR Xof v [ 4%
S RS LR 1 A R AT Ok , i S A U B A
Shy R T 1) ek R PN 45 Mo B e 4T
7R R R L R A R O A K B R Y AR, AT
5% HoAE 1% a2l B2 %3 Camembert - i B AL XL
R B FE N 5 Gaborit 25 BJF 5T T 7 H5 A M 55 X 2 7
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BE RE LA K BT ] R BRSO T R AR
o 4 T s JO P S i) 22 DL T 5 B R 5 Rl S TE]
F X AR A FLAE BT T 1% Cheddar 1% 5 5T 52 0
TP A P B o 4 2 6w (TR BURUT B8 55 W3 I i
ST A G . P, AR S G AR S G = T
PR AE OB B 55 S AR TS N B 0 Rl b, BREE AE AR
o R A X R R g s et T X 4 A T 2 A B W I
JBL 52

A S DL X4 28 2L o IEOkE, LLHE BOUBU B
SRy KT, BT FE AN W) AH X 96 B8 Xk i s o AR T R A B
T I WIEE VR BT BTR pHL L IR M (A BTN
B W7 53 ff P b LA B ¥ 1 IXUR B Jo 1) 55 T, i) 8
SAGT AR P R AR X Y N B TR, XN BB B IE
FMHIURESE 04 25 1, R B R] LA S 4 )5 04 S BR A2 7= 42
fE—E BRI AR IR o
1 RS
1.1 HR5EE

YRl SR A4S L0 B e L B R Y 22 T
A BE 1,035 g/em’ Tl AEBRJE 18 °T, 2 111 i & &
4.62% JENi & 6.82% ) s MEBUMST BEE AT
PERBR SR ST s A WER) R-704  BHXERA A 5 /N 45
1 (WS 7 14000 Ur/g)  BRHERZ A S AB55 LA
SEALEN TR . =S TR AR ER AR BR AR AT LMk ER TR L &
B A PeZ PR SR Yo oAt s T Ak
A TR0

TA.XT.Plus Ji& #4 43 #7 1X T Stable Micro
System 2\ ] ; MP512-02 A5 %% pH i1 {2 [E Matthaus
2N F 3 SKD-800 ZILIGE AAL R R A A A
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R 2N 7] s SKD-08S2 214N He i Ak L g il BR 43 A7
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1% 2& 1 Thermo 4\ #];50/30 pm DVB/CAR/PDMS
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1.2 ZWAHE
1.2.1 TZWfE #HE$EFLAELSBRFH D
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S E R BR I E S B RA S F RSB
AR AR LFE AR IR
1.22 FAEZA HEdER 2L 65 °Clin#k 30 min, %
HIE 32 C, 30 1% 09 LR EEFR IEFE 5], K21 h
J& B SRR WA pH 3 5.6, %31 0.02%
45 .0.004 % BEZLEG , BT B a #EA T UIE] HE
MEMR HEZLYE , B 2L b sl A, 5 il i i) 8 4 0%
P2 B BT 30 mm x 30 mm x 30 mm BRI, 7EH
RIS EIBENE 3% (S5 EE b)) W B0 ST BT
W, AEVR SR 25 °C, AH X VR E 4350 S 30% (50% .
70% [ LA E HEAT R . BB M BERR 1 d 2E77 4%
TR AR A & PR AL , e 6 IRk, DL S EIR E
47 v S 6 == HA N R HA S 56 Ak T AR
1.2.3  F5bnAaiil Jy i
1.23.1  BEETEM KRR S = Ak $e g
15 A HA 1% b PR 4 56 1 P 51, AR IR 26 1 3] ot
HEAFPE

Tl WIEREE S IPARME

Table 1  Standards for sensory evaluation of cheese
. R «i) AN
S HHESA 0

AFEAEFURRA IR A R, B IRVRAR 33~40
B FURA IR R, WUk 25~32

A KU WM RR A, AR 17~24
PR KRB, B IRBLR 9~16
ZEN i RTALOET Y 0~8
T % SRl A RIS 33~40
BT FEA Y 5] AR A, ZH ARG 25~32
HEURAE HYURE B 5 17~24
HLURAS S i R 9~16
REBHAR 7 E 0~8
O A L, S A R 16~20
ERES NG AR AL 10~15
A W A8k, RS 3~9
1.2.32  JRAGIMIGE 08 RE S A RE B R IR M ARG

P SR A, AR E 3 WK, SR IE, A
M 52 S5 2R Auto—5 g3 FREPEE :5 mm;
AT ] 0 s 5 PRSI [A] 2 1 s 530 g - 120 mmy/ming
R PO RE S AR (K x B8 x &) :30 mm x 10 mm
x 10 mm .

1233 BFFEMSME KK HE A LA
Jf5 65 45 ) 2 BR GB 5009.3 —2016 £ iy 7K 43 114 3
" UGB 5009.4 — 2016 £r i K Sy g 2
GB 5009.5-2016 £ 54 vh & 11 5 1l 2™ . GB 5009.6
—2016 £ & g I B



@‘%tﬂ@h‘«il

WR S Wit

1234 pHWE CREYINES 22K USTREEE 12 131
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1.2.3.7 MRH#r (ADV) ZH4 GB 5009.37-2003 {7y
JrgmigE ",

1.2.3.8 mfCE L ZR{E(TBAV) 2% 0k 7 ik I1:

IR AR FR RS 34 5] O RE 8 g 25 A
THIE R F,iC 8 me A 7.5% =5 Z B2 (0.1%
EDTA-2Na)40 mL, FI{R ff I8 S0 5 45 1 4 B 4L, &
FPPRDN 30 min, XU AL IR, B4 mL 3ERIIMA
4 mL TBA ¥ W, 76 90 °C #y 7K I 88 P9 7K % 14 1
40 min, BUH R H G AE 1600 r/min £5/4 FES.0> 5 min,
W AFIMA 4 mL S 405, $25] B E . W DEW
43 5)F 523 600 nm H H e 7 BT s A
(Agy—Agy) x40 x72.06

155 xm
1.2.3.9  4E4 B 555 v U I i 2o FR P 3 kM ot
ARk SR ZS B AL ZE R ( SPME ) 25 -5 A (433 -
JE I F ( GC—MS) 35 X 4F B 5 55 Bl 05 T g 3ol
R ¥4 S P IAUBA 4 J53 T i 2 A AR X = i S A T
SR

[EAHIHAR B S5 A BB 5 g W KA A 20 mL
TSI, B 5 U BFHRE S 7E 80 C /K 5 AR SE-47 30 min
J5 B BT 1 AR Gk 4R AT 2SR R T AR I,
W B s (8] 30 min, ZEEREY o5 B ZEEkL , 3l ALK
FEFERAE T ST GC-MS S3#T.

SAEOGE S ARAE A, W 1 mL/min, B
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o EIETFHERR)T G AR 40 C, £ %F 3 min, U
8 °C/minF+#] 100 °C , {45 2 min, ¥k 5 5 °C/min F}
F] 200 °C, f Ji b 10 C/min F} #] 220 °C, 1% ¥
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JR3E 514 . B8 FHL BS (electron ionization, E1) Y& | H
FHEE 70 eV, B TURIEEE 220 °C, TUMRATHRE 150 C,
LR, Full Scan, 2 HIH 7 HE m/z 40~650,

FEPESTHT e B A S B A Y R g
(Xcalibur) #E47 0 M1 A0 #, FR 4 2 b S 9 00 i 5
NIST 08 i 22 5 (14 53 3% X bk, 271 HY D BE B R 70 (L
430 100) 4 e 45 AR

BT AR A IR TR E R G
M = 53T o
1.3 EiEAbIE

JIr A B 35 o — R 3B E 0 aE 9S-I E, 5 SR H
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2016 Excel ZRAFXT B8 3547 G2 1T 53 M1 3k 45 - Y {E A0
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Fig.1 Sensory score of yak mold cheese
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e REEE RSRGPE pE H AR AR S S B R T
Fm AR A e, Hidr B T 50% AH X 18 BE 0 W5 mE A E
ST E] 4 8 d fiFf B 25 ORI A (P > 0.05) , HiAlh
FE R R A 4 B AR S a R R A R AR AR 2 (P <
0.05) , ZE A X i BE A 50% Hs- 7% 1 WHL GG o B 2t 7
AR AR G 2 (P < 0.05) |, 1 Jisd Al A R0 5k 4 1) 1 i 284
2 4.8 d JFUR &R W ARk (P <0.05) B g
NEVEPEIIFESE 6 d 35 B W (H 5 (0 &8 5 M 5 AH X 1 3
70% I FESS 10 d B FEINAMN(P <0.05) , HofthAF
IR W3 (P >0.05) o 33X 52 i 7E U5 15 Bl 24
RUHA , 25 PR S5 Wh I v %) I T A B A S A BLVE
T 2 8 5 43 fidt Kz 1% 26 13 09 AH B SR 4R /E Y, B
TEAR P ZE R IVE TR 2 o A5 A 3 | 25 SR 1k ROt 1k
SCPE R NGRS Br LT e AR L B A
Ab RGBT B, 85 P A 2 % 1 TR 1100 5 S P ER

20204 5055 25



I@%sﬂ@h‘«i

o .
Science and Technology of Food Industry m " 51K z:‘t
FE2 RHRTN R A i R ) G A P 5 T
Table 2 Effect of humidity on the texture of yak mold cheese
AR BCEAETE] (d)
Ipiti)
(%) 0 2 4 6 8 10
30 1754 +60* 1988 +176™ 2087 + 186 3675 123" 3125 29 3466 +105™
iy 50 1762 £75* 1915 =109 2024 +139"™ 3044 + 175" 2020 + 144" 1887 + 145™
70 1737 £39™ 1920 + 114" 2012 +69™ 2996 + 88" 2405 + 109" 1948 + 89
30 0.58 +0.02* 0.60 +0.01* 0.61 £0.03™ 0.61 £0.03" 0.58 +0.04" 0.57 +0.04™
HERE 50 0.62 +0.02* 0.61 +0.02* 0.62 £0.01* 0.62 +0.01* 0.61 +0.02* 0.60 +0.04""
70 0.57 £0.01™ 0.56 +0.04"™ 0.57 +0.04™ 0.58 +0.01™ 0.57 £0.02™ 0.51 +0.05"
30 145.16 £10.21*" 146.45 £12.60"" 166.46 +11.36™ 181.28 +17.72% 200.47 =9.67™ 190.150 +20.89"
JBEAL 50 144.17 £11.10" 149.68 +15.83" 185.37 +17.86™ 267.14 £12.96™ 238.19 +10.95™ 219.47 +11.18"
70 144.20 £10.57" 147.25 £11.05" 180.55 £13.96™ 209.20 +14.57” 210.59 +11.21°" 197.60 +13.86°"
30 0.78 +0.04" 0.79 =0.02* 0.90 +0.05™ 1.01 £0.06  0.99 £0.02°*  0.97 £0.03°*
L 50 0.80 +0.03* 0.87 +0.02* 0.89 +0.02* 1.65 £0.05™ 1.37 £0.04“ 1.23 +0.03™
70 0.76 +0.03" 0.80 +0.02* 0.84 +0.04™ 1.34 £0.04™ 1.10 £0.02"  1.04 +0.02*""
30 957 x16™ 978 +21™* 1008 +50*" 1134 +45% 1117 +58° 1007 414"
NI 50 1024 =22 1081 =45 1615 +29™ 1814 =64™ 1762 +40™ 1463 =72
70 1020 =35 1099 +27% 1744 +36" 1749 +65™ 1569 =49 1266 =54

TE R RE P HREFROR R — RS AN [R] G 18] (14 22 542 5 /NG 5B R A [ B A7 [ — il it [ ) Ay 22 5. A

[P E R 2250 B3 (P <0.05) s A P RR 2 A B & (P >0.05) , 3% 3 [fl.

ZEF TR B — 2 09 BEL RS VE FH , A8 JEC DX PR 2485 44 S 1%
oA Y T R ) TRA R A A A A5 A R
RS JRORE R | SR R RE R M A R R

i 2 AR T 8 B ) 188 T, e A e R i e R B
6 dFFiRESe LIHE T REE (P <0.05) s BEALEA 10 d
Sh, BERMEAR A B (P >0.05) o FHXTIREE N 30%
FIA) S S 2 P B S 2 d T R 2 e T AR
ZH (P <0.05) ; AH XT38 B Ry 50% 1% NH g P DA Rl 20 26
6 dFF A T H AT A . 7 6] — B 20T 8] 5, AH X 1
JE k1 30% (A AL . AR R ZH (P < 0.05) 3
T BE R AR E R Sy 30% 11 55 1 25 1 3 3 b G
AV, B T -5 W05 % v OIS U D S 2R 4 AR T AE
FHEHS .

FH T 0 %) 2 S B TR P L OR M | Bk
FINE NG P AT — 2 14 e N 6 FR , T 458 v Jid Al 14 A it ek

Xof 7 G T A B B LA RS L BRI, R X R R
S 50% , Wi 6 d B 4EA BT I UIES B A WA
A AR
2.3 HEXMEEXMNEFEEERVEREFA SN

U % A% 20 AR R, 7E 30% 50% 70% — Fh A Xt
LT EEl N3 ST o N 1 B e i 5 et At - TN
3,

i3 3 mIH, M 4R A4 B RS bR YR 0 A, =
AL B R B R W ER A K Oy A R T RE A
Forp, gl 4 Fn 6 d B, AHXT IR BE SN 70% W 7K 5 i
R T HAPIAH (P <0.05) 5 BRAEES 0 18 d 4f,
T H AR 18] &5, ARG BT A 30% FY K 43 & 1
A R HARP A (P <0.05) , W5 e ad 2, Uk
Sy R SR TS K 28 RIS K S e, 5
— 7 TAI 2= 76 B AN 302 90 04 VB FH T 3R 5 38 3 0k 40

F 3 MR A B R WO IR A 5 R

Tabh.3  Effect of humidity on the nutritional components of yak mold cheese

B AR JRE R (d)
% (%) 0 2 4 6 8 10
30 35.68 £1.22% 3491 £1.15™  33.17 £1.80“ 3095 £2.11®  29.86 £1.15™  27.95 +1.88*
KA 50 36.20 +1.06™  35.80 £0.70™  34.16 +0.87™ 3232 +£1.83“ 3122 +1.06™  30.18 £1.4™
70 35.94 +0.95"" 3589 +0.81"™  35.15+0.57™  32.55+2.45“  30.89 +1.47%™ 2971 £1.04"
30 3.16 £0.01* 3.24 +0.02* 3.76 £0.06™ 3.85 £0.04" 3.93 £0.05“ 428 +0.07™"
R4y 50 3.10 £0.02* 3.20 £0.05™ 3.72 £0.07™ 3.98 £0.07“ 4.17 £0.03™ 4.40 +0.08™
70 3.02 £0.01* 3.06 +0.03* 3.46 £0.07™ 3.74 £0.05“ 4.05 £0.06™ 4.14 £0.04™
30 28.80 +1.05" 2858 +1.02™  28.52 +1.38" 2841 +130™ 2820 +1.06"  28.11 +1.54™
h=l 50 28.85 £1.22% 2874 £1.74%™ 2855 £1.26"  28.64 £0.99"  27.92 £1.28*" 2725 £0.96™
70 28.78 £2.15% 2872 £0.95% 2791 £2.82% 2733 £145" 2717 £1.57*"™ 2693 £1.02*
30 35.09 £1.01% 3477 £0.76™™  34.60 +1.12*" 3449 +0.65*™  33.94 +0.72**  33.78 +0.96™
il 50 3520 +0.84%  34.85+0.78*" 3473 £0.95*" 3455 +0.74*™ 3436 £1.10*  34.15 £1.60*
70 35.12 £ 1.11% 3506 +1.45% 3491 £1.30"™ 3474 +1.22* 3428 +1.18"  34.22 +1.42™
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e, R A IR 25 40 32 B IR , 7= 2R R E ik
FEXTREEE SR 50% F1 T0% B, 25 B 1 AR TR BE P, R
S LE S T 22 TR A e b A H TR 22, b K A I FR R
R I, 762075 i a3t asd 2 v R XAV BE SR 30% B K 43 E
R PR T IHABPIA .

i G B vh, =R A B R A T U K 10 K
Sy R LIHEaR, IE BAHXHR B S 50% F1 70% 11
R mMNEE 4 d IR 2 R BT E#H (P <0.05),
X R 30% B9 K 43 & e 76 AR 10 d B 27
TR S5 A4 i) oAt Bl s B 8] 25 (P < 0.05) B
6 AT (A B 0, 5 B 0 IR Sy B A A 2 4.6,
8 d 22NN W (P >0.05) , TEWIEE AT,
TCHLER AT VA B TEFE , K 5 I i 2k 8 RO =2 &
E BT R 25 4 19 [ & VR, R G & = 2 BT
R R

T ] — i S B ) e, A X 38 B X5 40 I P R 1 R
FIHE T & w2 AN 35 (P >0.05) o SR, 78 475 1% i
B AR, = 2H 48 4 6w A T WG I Y AR 1 5T R0 AR
TREMETRESE, Hdp AR E R 50% 1 70%
Ak, 05 % 2R R S B AR 10 d {E R IR TR
0 dBHME (P <0.05) , BbAbh, =2l 0% i (19 g Iy & &
Y7 s 8 1 10 d M(E B KT8 0 d i {E
(P <0.05) o3xXJ& i1 T 95 i 76 o 8 ook 2 vy, 58 L il S
A= 2L v S AR AR A 0 i T I 43 AV R P AR s
FUNG IV , A 45 26 11 5 R 05 o0 e R
2.4 HEXNEEXMNEFEESHME pH BN

R & 2 AT AEAE A B B R bR W I T R v,
ALY pH YRS S RFFA AR S A
B 33X R A BRI 4N AR . W I R
W, 5% BE LI P 0 FUBE R He g LR IS 5 0l o3 it
A NG W R, AWK 09 pH T . Bl 35 B[R] B9 SE
K, B PR AE W 19 2 T AN W A2 K I e AR B K B, AE
B AR R T 88 A8 S fi = 2B NHY 19 N Ak F B
PUBTNH, A — 4 U B AR T, (AR R
pH SR FF AN AS sk F b a3 o e ah, A0 X 18 R
50% B, pH T B3 AR L AR SR A R . X RT BB = HH
FAEXT IR Shy 50% B, Pa 22 248 1SR B B, W5 1 rh 45
BRI A2 TRERE 7 B Tt 1) 3 R A X 45 v, 3R 5 T B
BN 5 ATV B SR 30% B, 85 BE 104 A K R R g
1, NE TS0 458 12 5 T A X VR Sk T0% I, B B AR K

5.6

—— X 5 30%
55| —e— AR 50%
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E 5.4
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Fig.2 Changes of pH value during

ripening period of yak mold cheese
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Table 4  Effects of humidty on the flavor substance of yak mold cheese
ROTIRIE RHE o) me(%)  mEE(%) W) EE(%)  mEE(e) AR
(%) (d) Bt (%)
0 54.58 0.06 0 1.55 13.99 0 70.18
2 63.13 0.19 0 2.6 18.6 0.16 84.68
4 75.7 0.04 0 0.7 14.36 0.17 89.96
30 6 75.59 0.13 0 1.22 14.19 0.21 91.34
8 73.68 0.2 0.02 1.91 16.21 0.1 92.12
10 71.1 0.15 0.06 1.14 13.86 0.13 86.44
0 57.6 0.12 0 1.73 16.1 0 75.55
2 63.13 0.19 0 2.6 18.6 0 84.52
4 75.59 0.14 0 1.94 12.02 0 89.69
50 6 74.68 0.16 0 2.68 15.78 0.16 93.46
8 72.88 0.12 0.09 1.41 16.05 0.12 90.67
10 71.37 0.12 0.1 1.29 17.53 0.11 90.52
0 63.13 0.19 0 2.6 18.6 0 84.52
2 73.03 0.13 0 2.18 15.81 0 91.15
2 4 72.26 0.15 0 2.76 18.69 0 93.86
6 71.19 0.23 0 2.34 20.26 0 94.02
8 74.37 0.13 0 2.92 16.07 0.08 93.57
10 71.25 0.05 0.08 1.15 17.66 0.34 90.53
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