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e Mozzarellal5E&H0 12 Ke S dihiFoE

B, KA, bk, F34
(ZHRERFEBAZHARAFER, ZH 650201)

W E . AR AR IUEE ARSI A RAL, AFRI 4R Mozzarella 384, 38 id 2 R & Fo i 5K IS AL AL
275 Mozzarella 385694 T T ¥, VA 24 F B & = 6948 2F 45 Mozzarella &Eﬁk/f/ﬂﬁ’ﬂ‘i ST SRt BB B4R
R DR EIRARA R B B Ao i B RAREZ, SREAN  ERHIESRILEERIE A 05 %, HRZ
FAh pHAL A 4.7, B A 80 CE&AM T , 462845 Mozzarella W3 85 B B+ 5 5 31 A 38.75 4, ikde 5 16.05 £ 0.21 %;
HE 5 Mozzarella W38 09 % & 4% 24.7310.33 %. A&7 27.68 £ 0.18 %, K4 41.44£0.26 %. /= snikillt
(P<0.05), misiflx 23R 2E (P>0.05); TPA MR IARE ., ik, ARME, F0k, s tkfew Z4Y
BEZ TR (P<0.05); # 5 2 4L0%EAFH 2008 mg/kg (P<0.05), EPHRER. >A8H. RITAR
BRAE R B ; 45 ERARN N B 10 F, L Piata, wik, i b % (P<0.05), ARTAHR
W Tt SL B4 TR A R A B AR b iR e TR — 2 g F o mh, (Rt X @ aF E TR I AA R

KGR s ; RS SLEE 5 Mozzarella ¥38% 5 e T T ¥

Study on the technology and Quality of Yak
milk Mozzarella cheese

XIAO Menglin,SONG Jinju, WEI Guangqiang, HUANG Aixiang*
( College of Food Science and Technology, Yunnan Agricultural University, Kunming 650201, China )

Abstract: Using D. Sinensis coagulant and yak milk as raw materials, the yak milk Mozzarella cheese was developed.
The processing technology of yak milk Mozzarella cheese was optimized through single factor and orthogonal experiments,
and the yak milk Mozzarella cheese produced by calf rennet was used as a control to analyze the sensory, physical and
chemical, texture, functional characteristics, free fatty acids and free amino acids of the product. content.The results

showed that when the rennet D. Sinensis coagulant was added at 0.5%, the blanching stretched pH was 4.7, and the

%/\Iﬁﬁ AR AR AR EITH (2019KITX0014 ) 3 BIEPAVFEARGIEANATIH (= KBAT [2014]1782 5 )
B—VEERAN A (1998-), B (DUE), FE@it, HF58irmhaEihn T 5% 4,
*IEF RIS - O (1963-), Y (DUB ), it WF5 0 M &R s i & 570 ekl
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temperature was 80 C , the sensory score of yak milk Mozzarella cheese was the highest 38.75 points, and the finished
product rate was 16.05 £ 0.21%;The protein content of yak milk Mozzarella cheese is 24.73 + 0.33%, fat 27.68 + 0.18%,
moisture 41.44 + 0.26%, product meltability (P<0.05), but the difference in stretchability is not significant (P>0.05); TPA

measurement shows hardness , Elasticity, cohesion, stickiness, chewiness and resilience were significantly higher than

those of the control group (P<0.05);The total content of free amino acids was 200.8 mg/kg (P<0.05), among which histidine,

glutamic acid, and aspartic acid were the highest; free fatty acid detection detected a total of 10 types, including palmitic

acid, oleic acid, and linoleic acid Accounted for more (P<0.05).The research can provide a certain theoretical basis for

the development and utilization of rennet rennet and the deep processing of yak milk, and promote the development and

utilization of Yunnan characteristic resources.

Keywords: yak milk; D. Sinensis coagulant; Mozzarella cheese; processing technology
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FFUALER VR I XT Mozzarella 4738 (4 5 B0 LA — 5
sz M Th i AR U S X EE L . CaCl,, FEFL
] BEFLIREE . PR PT S E T Mozzarella )
7 At 8 R 1 e A T2 2B 5 O e R L I A T
il o T B — @ W 7, B EOR T 5T ik e
FLEEIN TAEL 15 Mozzarella 1% 1% BRI ST fef LRI

QQ Pl R it

WF5E LA BT A e B L I FT AR 21 45 O S5Ok A= P e 4
Ty Mozzarella Wi, i A T2 280, IR LIBRAL.
5T THREAE LA I 1 i 05 1R R I 5 e R
et , MPEMFES U5 Mozzarella WhHEHY & ot . A
5% 5 TE R LI e ek LI 0 N FH AN W Mozzarella )
B A PR SRR, et = m R L
A IT & A

1 HESE

1.1 #MREH

111 SEEAA

YEAFL, R AR BRE LA ; SRS
fifi (BTG 714 223.135 SU/mL ), 528638 F il 5 KB,
WA FHeli (hE) ARAF.

1.1.2 F 23K

FALES . s . A4k (BP0, Rt
ks afk TAFRAF]

1.2 UEEEE

HI99161 pH i1, ERFIMGE ; CX811-0-100 i
FEit, b v KRR A PR W] 5 HH-6 U H i
Kiess, EEBEARAR ; CTISRE fm#E IR &L
ML, HAHFRRNSAE 5 HYP-1008 JHfbY, L



Ml EEE L RRE

KA EA PR 5 KDY-9810 B E AU, Jtainiim
T EML R HARAT BR TR AR 5 CP1S3 HEF K7, |
SEHTI A AT PR B s TA-XT2 FRY, 25 FTC AT
HD-3A 7K 531G FEMEAL, AR i B BT A PR
NH] 3 GC=MS 7890A-5975C, FE[EH ; L-8900 & FEfiR
HB L, HA

1.3 KWHZE

1.3.1 4445 Mozzarella 438 &9 #7F)

13.1.1 T T 235t

4R - F >R (65 C, 30min) —EE (38
C ~ 40 C > FEAKBEFN 1% ~ 1.5% I ABEFLEK 0.5
% ) IMAFALES (0.02 % ) -tk SR FE —-YI#E (pH
58 ZeA7, VI 1%1 em MOBEER ) —THEIEE (42 °C)
—HEFLI (pH4.9) —HERR (10 min) —#AZ R, £
Tt (pH 4.7, 1% 80 °C ~ 90 °C,Eh/KIkIFE 3%, I}1a] 4 ~ 6
min ) AR EAS AR

1.3.1.2 B R

PUFEAEFL Mozzarella WhBE IR E PE RO f =k

Bhr, FBEIZRPRE (60, 70, 80, 90, 95 °C ),

B EEFL R IS (0.3 %.0.4 % .0.5 %.0.6 %.0.7
%), PR pHH (45, 46, 4.7, 48, 49) Xf

FEA-FL Mozzarella WK ™ it 7 R FUEE TE 43 RO 5200
1313 IS e T2
PRE AR A R, VI e L B A (4R
UM, V % ) 2 pH (H  BHREE 3 MR,
HAT 3 R 3 K Piidse i, DHERFL Mozzarella
W T 22988, IEACIRIRBO AR I 1,

=1

EZRRIE S EERATE

Table 1 Orthogonal experiment was designed to
analyze factors and levels
S
1 0.4 4.6 70
2 0.5 47 80
3 0.6 48 90
1.3.2  4£2F 4% Mozzarella %38 &6 JR T 7
1.32.1 B
DS N w A g A
A 1% = EEFLYETR /BRI BTE X 100%
1322 BEH
B IVE th 8 S NG, R IR 2 JRAT K
GEZS

*x 2 4E43 Mozzarella PIEEEEIES F

Table 2 Sensory rating of Mozzarella cheese in yak milk

TCHE, REREZE, AR A) 1~3
HYVRA FEATHE, RSBRE—, Buibgeys) 4~6
APk, RIS, B s B 7~10
il B el AR, 3 RS 1~3
rgmpr AR R A, T B AN 4~6
il b R T B, 38 B RN 7~10
T, R 1~3
AN TR AT, THAFRITIR 4~6
A WIREREAT 1, PRIBIREIR 7~10
WM, QRANS), JOEF 1~3
% RO, (PN, REA R 4~6
W, @FESA . ALE 7~10
JC T A HLPFA 24 TR 1~3
SUS PRI AR, FIA 2R, TR& 4~6
TR MIRARSEIE, WHA G, JoA BRI IR 7~10

P BN 50 48, BIERERAS 10 43,

Pl R it Q 2)
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1.3.2.3  #HbFEbRIE

KA S ERIE - S GB 5009.3—2016 (£
TR B ) B R TR 5 B A
SE : 2 GB 5009.5—2016 (£ 5 2 1 A 5E )
LG AR E 5 AR & s IiE « S0 GB/
T 5009.6—2016 (£ AR I e ) &R [l
SE 5 B2EIERTE « KA CR-400/410 (0% 0 221X

HEA TN E o

1.3.2.4  HRERFEIR BRI E

Pk AL PERIE « SRR S ki
A

1.3.2.5  JEAg e

SRR " kI T E .

1.3.2.6 e s MR o B

Z M8 GB/T 5009.124-2003 . FEMMIEE AHEA
PRRHGE T EEIR H AU, R LR

1.3.2.7  iF SR TR 2 f i

S Y R T E . FER R R S
KFBE, FTAIE — ks et &

1.4 BUEELIER S

S5 BT AR G2 3 43 B Ak BEA ] Design—
Expert 9.0, SPSS 20.0, V3.1 #4178 g 04T,
FIFH Origin2018 Fl Excel 2013 7R E 2] .

2 HERESW

21 IZHEZERTE

B e e LS i . SR pH A DL KA
R X HE A 15 Mozzarella TR JECE 143l 7= 5
AISEIE S R 1. 20 3 R,

W R, FELR W Mozzarella W5 B E P43 F1
7 it AR B A 5T e O L R o g 34 o 22 S8 o
JE SRR S, YT e LRSI & 0.5%
CERFUM ) B BCE PE 2 M= = R e s, o 3ol
38.75 41, 17.15 %o X2 R Ry 358 2L B AS I At A I

@ muxw

NI

rTERRRE

THEBEFLBORAGE, AL, HEFLI O S
OrARBEEFLAEE FURBR W HE R, 7= =R Bl
A MR I, BEFLHLRE, SRk, Bt
TE 10 U 15 TR LA K/ Ny IR B 2 7 A i R IR LA
KbtHERLEHE S Y, S EURE PR AR T M 47
B G W SR B e EE LB AR I 0.5% (1A
),

=R REWER/F S CFHSD

— % (RESED

45 7 18%
40 {1 16%
& {1 14%
R 35 { 2%
%30 .10%3\\°
= s A | s I
B 5 1 6%
{ 4%
15 | I
10 0%
03% 04% 0.5% 0.6% 0.7%

BB REALERINE/% (ERSED

B 1 REHERILEIMEXNEETFS MR
Fig.1 Effect of the amount of D. Sinensis coagulant on

sensory score and yield of gooseberry

WK 2 B, $E45 W Mozzarella 375 1% (4 J8 BT 1
G3 R AR B AL pH B TR RSB s
FEACA RS, YIGZR pH (Eh 4.7 BHECE 1E43F
FERRPE RN 37.25 4%, 16.33%., 4HGZHi i
pH {E > 4.7 i, % HE e o v (% Wl I 05 1 1 e 3
T AR IR RS, A T EIR S Y BRLR K AR
Z IR LR R KH N, 2B T I T R4
REMBEN, FEEAASIIR, AEITHATLE,
PR A, S BOR U™ S S A GUR S
22 NI BB 143 U7 24z i i pH (< 4.7
B, SRR BERSEAERE, FXELIKE
B RAR ) BB BRRGE M, WL BRI K, T



EER|RE eSS CE¥S

— R /% (REED

« 45 ¢ 1 20%

R 1 18%

& O 7T A { 16%
ﬁg 35 | 1 14% ¢
B30 1 2% 3%
{m { 10% #

#® 25 { 8%

20 1 6%

1 4%

15 o ] 50,

10 = i

45 46 47 48 49

KRN HpHAE

B2 MR pH WEE TS F=ENFN
Fig.2 The effect of hot stretching pH on sensory score and yield

WORLAR B, W& L AR, 7™ ™ SRR (IR,
BARA) pH (H B ERMINE , SR E s 1,
GERHIE, W B AR pH R 4.7,

i 1 3 A 1, 484 W Mozzarella 7% % (1) & B P
a3 LA By 2R 02 Bt A R B T e, IR
A= T PR AR AN, A R
o U RHIREE N 80, 90 CHYEE PRI K>
WIh 37.66 43 Fl 37.46 4%, 7 E B KA IR 13.24 %
13.29 %, HIFKE « SZRRE RN, FA
RIS & ANE K%, AP Ab 3 01k 5 9 B 1 4544
IR A ) B 1 DA%, B s B R & i
PaE " SR SRR R MR,
P NIIRER:S A P =0 S 0 TN d =T S
FLEEIC A M BIBIN, FoE 2, SRl —/NiE
SrETEKY, RAFEOT R TR, SRR
MR A 80 CHI 90 CHE, 7= & A B PE4 A= i
PRRESAK, N T TR ERE, ERERE
PR 80 C.

22 EXRKE

TEE DT A7 IR B L S 0 o/ IR ARU k. R
i pH {8 . POZRHEREC . PHT =& =/KFEIER

Milkiza R R

&
&

44 W X {¢ Dairy Sky "3

CED R EIPER /S CREM
— R (REEO

40 v 16%

i o,
x| 14%
4\; 1 12%

30 F L o) N
w ey 110% 2
ﬂé 25 -:: {8%
m o= )

& 20 = 6%
- 1 4%

15 ::j 4 2%

10 = 0%

60 70 80 90 95
HE R REE/C
B 3 #HEBRMBEENRETEDI=RAZN

Fig.3 The effect of hot — scalding drawing temperature on

Sy, ERAIR LK 3.

NFR 3 ATAN,  DUBE A R e 3o AR AR AR
EE T LA A2B2C2, TTEIFASIRE 9 ab3
o, IREGEAF T 2 A2B2C3, PSSR B 22 5
EHREE N, SRRNFLRMAMER -8 T
fE TSI, PR R AR 80 C.
2 e AR YR B A D7 580 DT R BEFL BB N & 0.5
%, PZRH pH (H 4.7, PIZRMHEEE 80 C.

2.3 $EH4UiMozzarelladfi B i aa i

231 HALIEAR

BT A e RE L AN /N AR Ak N T R AR
Mozzarella Wi i BLALFE BRI E S5 SR 4046 4 P .

M 4 0T AR, SATBEEEZLEG Mozzarella WP
B AEAR 22 R W E (P < 0.05), K5
BT/ N8 E EE Mozzarella WEE AN, FERFER . HEH
T W o LT . SURERLIE K 3 B i AR
Ui TR B 28 I BE R BE TE AP A DR BR K 43, 4 vk
B P PR ERAL, R - S R
BEFLHR RS, SEOU A FLEESR LA, VI
WP SR, HEFLER Sk s BAKR. IE
Fra Ik, TP D A e X T v A 10 R R 3K

Pl R it Q:)
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Table3 Orthogonal test analysis scheme and results

K /% PURRATINENE I | bt py i | AR I
1 0.4 4.6 70
2 0.5 47 80
3 0.6 48 90
R A B C 255 BREVESY | PRE % (JTmAYE)
1 1 1 1 1 31.250 8.729%
2 1 2 2 2 36.750 11.105%
3 1 3 3 3 32.750 9.565%
4 2 1 2 3 34.125 15.228%
5 2 2 3 1 38.750 16.045%
6 2 3 1 2 33.250 12.934%
7 3 1 3 2 33.375 8.961%
8 3 2 1 3 35.750 9.927%
9 3 3 2 1 34.500 11.811%
JE RSy
K1 33.583 32917 33.417 34.833
K2 35.375 37.083 35.125 34.458
K3 34.542 33.500 34.958 34.208
R 1.792 4.166 1.708 0625 | B>A>C
FEE % (TSR
K1 9.800 10.973 10.530 12.195
K2 14736 12.359 12715 11.000
K3 10.233 11.437 11.524 11573
R 4.936 1.386 2.185 1195 | A>C>B
R4 EHZ Mozzarella Mit&HIEARIBXIEHR
Table4 Basic physicochemical index
b B BEBEFLE Mozzarella )5 /N4 il Mozzarella 3%
TR TR % 16.05 +0.21" 24.92 +0.28"
EHR % 24.73 +0.33" 26.71+0.15"
gl % 27.68 +0.18" 30.25 £0.12°
KIr % 41.44 +0.26" 39.69 +0.45"
Lx (SEfEfH) 86.75 + 1.36" 93.79 + 1.58"
e a* (ZTEAY) -0.71+0.12" -0.18 +0.03"
b* (B ) 23.36 + 0.89" 2235+ 1.01"

SR, AR BKM, FEBEARKRZAZE T WEEETREER, 25 LR, SRR
B i, TS OL T 245 Bt ok Pl SUESE  HIHELR W) Mozzarella K 3% . BEACE IR 1%
FLAE Mozzarella WP Y52 FE LD BEAE B BN T/ 0 A/ 8 B i FE 4= W5 Mozzarella 3K &y, X Fh 22
% W BN T 1Y Mozzarella Wi (P < 0.05), WM 555U AEEEFLBGEAO TG A G,

@D Pl R it



232 TPA i #in#r
3777 MR Rk 2L A N A A% S mE O TG 4E 4 0

LRI

KRR

X W % ¢ Dairy Sky

Mozzarella WiE& Y TAP {EHIEZE R U2 5 s,

*x 5 Y54 Mozzarella ihEE R TPA &
Table 5 TPA value of Yak M ilk Mozzarella cheese

Mmﬁﬁf%% BERE (g) itk (om) IETE Btk FLI S (g)
iffﬁ/?j}fg 6986.96 + 901.32" 0.81 +0.03" 0.50 + 0.05" 3463.68 + 507.89" | 2796.26 = 423.30" 0.17 +0.02"
Mfgztiﬁ?f% 2898.93 + 268.76" 0.50 £0.08" 0.34 +0.04 991.66 + 158.86" | 499.76 + 145.10" 0.09 £0.01"
T PR AR FRE RR 2253 B3 (P<0.05),

3% 5 T, TAEEEFLIG Mozzarella WAREAORERE . Mozzarella W5 EE P fEE N 1.43 £0.77 em, SXFHRZE2ZE

e, M. CEYE. PHMRE. RIS PEY WA
i TN B i Mozzarella W3 (p<0.05 ), T AEEARL
R, R T S RRBE LG YT R 248 f5 R SRS
B, BABRWLICADTT) 5 BERMEBIEZA
THEA D RCRE AT IR 5 R, M P2
SNZR TR K o B, SRR E SRR
MEERASEAERE | s . NERVERSRAR, FoRmimg
(e 0] =2 7 U L TR g h = ANt 1 RO IS
LE ERTIR, DURRBEFLRE TR FE A U3 Mozzarella W31 5
AN Wl IR A 15 Momzarella W3BEAH HE,  HURH RE A
R, BERMERSS, AW,

233 LA EIRAT S AT

B A e B L AN /N A A AN R HE A
Mozzarella W41 D RERFHIN E 45 R 41 6 s .

& 6 445 Mozzarella §E RO F0BR4L 1
Table 6 The melting and stretching properties of

Mozzarella cheese in yak milk

Yk BLfit: fom AP Jom
SR
Mozzarella {515 1.43 £0.77a 1.32+0.15a
AN
Mozzarella §5% 1.46 £0.71a 1.19 £ 0.42h

U SRR RS AR 2 R B (P<0.05),
F1 2 6 T A, BT e B L e A A RO 4E A 5

FARE (P>0.05), @ifbrEHR 1.32+0.15 cm, 5%
MR 22 57 3 (P<0.05 )o 32 R Ry AN 7] 11 358 7L i %o
TR UK EEAAHRE P, G «S1-. B -
WA e S e BEFLIR O/ R, BREEMT Y, &
WA Z BT RRAIG, ZonARAb B, B 1A AR /)N,
Gy F Z BV B I B SR /N, T LT 4 fl A
TR, 5 F LIS P B —aK

234 HBRALREZ SN

B A M 5 L AN A A R N T 0 4 A 1
Mozzarella 3 725 FEMR B LA N 3R 7 R .

FE4- 31 Mozzarella 7 i v i) Ui 25 28 5 18 #2881
BRI B TR S TS A E SR ME, e
(EIR , O FLUIF 25 S BRI A o #5 J M IXUA g I 1 i
Yy, vk oA . R . B By, EEL )
WRAEHE R VE R I 2, ange 7 R, SRR 17
T e B8 AR, 2 FhELE 2L Mozzarella 15 1) 25144
B R AR SR 2 5 3 (P<0.05). B
e Bl L N P o 5 i g A R B B 200.8 mg/Kg,
THSMERK, MDA S5, HERZE NS
TR P B 0 L A e e L R PR 1 2 /N
A8 S R 10 O LSRR e R AL AT 5 A e
FLEFEAFL Mozzarella ISP H AR . AR . K]
KRR BB, /NS BEFELFR 1 Mozzarella 1)
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Ml E %R

R7 HEHY Mozzarella iF&ilF e S EBG I 4R

Table 7 Results of free amino acid test of Mozzarella cheese in yak milk

e E MR /mg/kg A REEEFLES Mozzarella WhK N4 il Mozzarella W5 %
ASP RI'JA&H R 21.9" 51.8°
THR 72 2 15.8" 108.1°
SER 222 14.8" 37.3"
GLU H 2% 30.4" 136.2
GLY H&m 1.02" 6.74"
ALA HER 9.31" 454"
CYS MR 4.01 6.96"
VAL #iE % 7.85 34.9"
MET & 6.30" 28.4°
ILE 552 4R 1.65 7.98°
LEU 52 411" 62.4°
TYR &R 4.16" 50.3"
PHE RN 22 7.85" 50.2"
HIS 424/ 58.5" 221.9"
LYS #i %R 1.50" 84.2"
ARG H5%1% 151" 61.5"
PRO iz 1R 10.1" 17.8'
FHEM MR, mg/Kg 200.8" 1013.1"
W ﬁﬁ%@&fé\% mg/Kg 45.06" 376.18"
WA RERR 5 AR S L, % 22.44 37.13
HEM\J@%@E@%, mg/Kg 155.74" 636.92"
JRLA U FER i AR M LT, % 77.56 62.87

T FTT AR T BEE RR 22 5 3 (P<0.05 ).

Ml AR . AR RE e, —ERH  BIRIMR & E/) 58.23 %, 64.94 %, JE K TE IR

HARLRY PR, GIEW] T ﬁﬁﬁ%@?@ﬁfﬂ?b%ﬁl@%
Mozzarella 3515 XU D7 THECHT

235 #HEHEMRSESMN

B A e E L /I A A R I T B 4 A
Mozzarella W& IE SRR IR & B A T 3K 8 IR .

5!

R E R R B R IR R Y BT, Ee A
WL BE R AR IR ) P B e L N A AR
5 Mozzarella W5 1% 10 F1 i J7 52 AH XE B 8 B i 1) S A
RETR ,  BANTRLFRN i 15 2 AF R % 1 fe g AR TR,
5K 28.34 %, 34.78 %, K Gy Y)A TR

U 0 0 T KR QTR IR L AR, AR, AR, AR TR IR 2 2R
FRAR BB T 2 )R 75 A A R RO, DB I U AR 6T o A 5 S R, 1 5.52 %,

FIUUEE R H B 22 0 R] 23 S A AR R . BRA A A
NRIWSIR . Z2 AEHAIETER . 3k 8 rIAL, LA
10 Mg TR, L rp A AR R & i de s, ool o

62 Pl R it

83 TN A BN T A HE AR W Mozzarella 973 %
(P<0.05), 5Faraess "oy —5, HEBBER
B 7 it i it T
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= 8 4E43 Mozzarella HiE&iE BB IE & R
Table 8 Results of free fatty acid test of Mozzarella cheese in yak milk

it H 2485 e 5 vk FUANHESEE TG Mozzarella WhiH IN4 i Mozzarella W31
IR (C8:0), % 0.47" 0.75"
M (C10:0), % 1.24" 1.88°
HHERR (C12:0), % 1.56" 2.42°
WTERR (C14:0), % 7.88" 9.47°
THLER (C15:0), % 1.36" 1.36"
AR (C16:0), % 28.34" 30.59"
TR (C16:1), % GB 5009.168-2016 147 1.41°
ffifRER (C18:0), % 17.38° 18.47"
MR (C18:1), % 34.78" 30.92
Wil (C18:2), % 5.52" 273"
S PAERRIIIRR, % 36.25" 32.33"
S ZARNEIERR, % 5.52° 273"
SRR, % 58.23" 64.94'

B DRI S R LUIR G b SR TR AR T 2 k)

3 %FHig

YEA- 1) Mozzarella W3 & AR e T 20560000
SRR I 0.5% (IRFIAH0), TR
J& 80 °C, AP pH A 4.7, FEILAA: T FAS LR
WRGE, b Al, Ak, wE (P<0.05), HEFRM
HE, BEAFEEN 2473 £033 %, 582 50
oM 200.8 mg/Ke, A 10 FHFEARNIR . HEFsE ]
H = PR FE Y EE LR EFE A W) Mozzarella Wl iy
N FH S R TR R

S22k
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W2 BBt iR EL DR R

B L, FoRA, kR, IEedE, A
(Z=H R R FEBFFHARFER, =&, 650201)

W OB APTRAR B RS R R R, ARERS AR, B LR KRS
BRAH AR U TEAM, FoMT E R0 AE . ACRBAY IR, LRAN | FPRIAAH LG
REILRIA  HHFMmE 4%, 2 FMHFME 3%, BORILAME 02%., FEKAME 0.3%, HAF
T o & A ARAF W) I AR A ORI, B0 AR R AR R 3 TR (P < 0.05);
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The Development of Ready—to—eat Rose
Processed Milk Cake

LIAO Ziyu,LUO Yongxiang, WEI Guangqiang, WANG Xiaoting, HUANG AiXiang*
( College of Food Science and Technology, Yunnan Agricultural University, Kunming 650201, China )

Abstract: In this study, the Yunnan ethnic characteristic traditional dairy product milk cake was used as raw material, and
sensory scores were used as indicators. The process parameters of the ready—to—eat rose processed milk cake were optimized through
single factor experiment and response surface, and the sensory, physical and chemical and microbiological indicators of the product
were analyzed. The results showed that the optimal process parameters of instant rose remade milk cake were 149% milk powder, 3%
maltodextrin, 0.2% rose, and 0.3% carrageenan. The ready—to—eat rose milk cake product is rich in unique milk flavor and rose flavor,
and its springiness, cohesiveness, gumminess and chewiness are significantly higher than those of the control group (P << 0.05); protein
24.62 + 0.62%, fat 28.79 + 0.43%, The water content is 36.6 + 0.27%, and the microbiological indicators meet the standards. The ready—
to—eat rose processed milk cake products have unique flavor, rich nutrition, sanitary and safe, easy to carry and eat, and have certain
guiding significance for the development of Yunnan milk cake industry.

Keywords: Rose milk cake; response surface method; process technology; product quality
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2 HE A FCR BRI IORAYTR T, 56 1 dAk
HERERAMITRAN TER 2 kg RN TERIAL) L 552 4

F—EE RN IR (1995—) , Zo, =MW, SEEsd, BRROrmhshifE s, E — mail: 2509649579@ qq.com; FE[RIHE—1EH
B (1992—), %, mELEA, WL, W57 haiPE SR, E — mail: 476821083@ qq.com,
BEES - BEW], 4, #%, AW, TR R NEiESR . E — MAIL: MAOHM@ VIP.SINA.COM.
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LRI

FRATEL 1 kg MBI ) | RPRDM SERHIR 4 RHAY
HBSCEFACE IR 1; 56 3 e IRV A
TR SR (R ) o 5T 2017 45 H 17
HZE 8 H 24 Hutf7 (3L 100 d, Hrpad ] 10d, 1E
KA 90 d) , WFRELLE AT, X 30 kb AT
RGN, AR5 ORGSR AN FERFZE e 4 o) 20 4% Bt BIL
VERE 4 Sk, AR 6 Sk, ARSI TS
R

1.2 AKMEEENE

P T IR R 30 k4B, REREEIEAR
FENT, RIS IR T FZS AT 2 d SR TR BT R AR A

KRR

%&xwumW%vﬁgﬁ

PR H 4 (AR a0 2 o DU A e AR AR
)R I = N i 85T = T OB £ =18

1.3 BEBEMaNE

A GB /T 19477—2004 { 4B 24/ A )
RS, e SFRTE TR . AT R o6
MR B, THE RS AR R34

1.4 HIELESSH

K FH SPSS 22.0, Excel #K {4 X% i 56 %4 4 o 17
Giitortr, 22 BRI R T 22017 (one-
wayANOVA) Fl Duncan’s 28 AL T 01T, 4553
FPFHIME + prifE2Edon .

R1OREBRFEEA SERAR M E R AT
P ] R T R i T
M 41.5 12.0 AR 88.5 87.5
3EH 12.1 — Bl 355 18.0
TR 15.0 9.0 Sty 15.0 15.0
R 11.0 5.0 HL 53 ik 30.0 15.0
Tk — 63.0 i 1.0 0.5
L7354 — 6.0 SR 1.0 0.5
AR A 5.0 3.0
K 0.4 —
T 2.0 1.0
Vay) 5.0 —
INIRAT 5.0 —
AR 1.0 —
Tt 2.0 1.0
At 100.0 100.0

2 HERS5SMH

21 IEAFAEKERAR

H128 2 AT, OB VIR A28 H OB R
0.12 kg, #Mdl 1 kg W4k 2 kg KiEHbERVE, H
B> W 066, 0.76 kg, 25 T 0.54, 0.64 kg,

SR 2R B E (P < 0.05) , [EAFRAN TR A1
AR Z PP A R I 25, k&R 3 1l
A, AR ST AT A R R A8 bR 22 AN 3 (P
> 0.05) o RIS AR RN TR > e >
AR 5 i . PR R 2 R > R
BN R > Wedikl4 .

Pl R it @5



) 34 % e Dairy Sky

Ml E %R

#2 ARAFAXTLERIEERE

(EEyiE. KE (k) i () WA (kg) HHCH (d) KFw (kg)  |PEF¥HRFE (kg)
TR TR 10 2.65 134.25 +38.17a 90 199.85 + 51.12a 0.76 £ 0.22a
ek 10 2.20 119.15 + 41.95a 90 178.85 + 38.23a 0.66 £0.11a
Tl 10 3.15 160.80 + 49.92a 90 162.80 + 39.65a 0.12+0.22a
1 VB A AR ING FRER R 2R 3 (P < 0.05) . 4 2% 6,

®3 ARAFAXNAERIIE

(GEyERN KA (k) W (em) K (em) fgFl Cem) B (em) | 1585 (em) | € (em)
bip o i il 10 99.40 + 7.25a 109.00 + 8.81a | 142,70 +11.88a | 14.60+1.17a 102.60 + 6.94a | 27.95+5.96a
WA 10 98.80 +5.25a | 106.00+7.09a | 136.50+10.12a | 14.70+1.06a | 101.85+4.76a | 22.20+5.59
T 10 101.75+8.00a | 115.10+9.77a | 139.90 £ 12.03a | 14.51+2.41a | 111.00+20.61a | 26.40+8.95a
2.2 IS EBEHEEAR DO i 35 o A Ak 2R 40 i i o 0 R R e Y B )
Hi 324 AT, KSR 78R4 Ry g B e K, HR S TR ERHH Mgk 4 (P <

Il A 1) B S SRR R B
o BAVRE JBURE o 3 AR A LA A A

0.05)

TR (P <

FETHRRANERIA (P < 0.05) o Fkdn LB
x4 ARAFAFEAXNTFEEAR

0.05)

o WAL A O JEF AL P DO o T AR R Y

ol die A, H 550K R #b 7ok 41 Fn i g 22 5 8
F (P> 0.05),

. . e | IIRBTTR | S RRDUMH: | RCBFTR /| LRSI e | AEFHRG | O I

FRR | (| BEE (% ‘f@f ””ﬁ(‘f; W\ R | WL | W | B Qﬁiﬁf VB |

’ ' (%) Fikt (%) (%) (%) ST B (%) | R (%)

Iz SR 4 54.45 +2.01a|41.02 0.30a|75.43 +2.97a|10.30 £ 0.95b| 5.50 + 0.44b | 9.82 + 1.18a |16.25 = 0.71b| 2.66  0.70a | 0.86 + 0.16a | 4.12 = 0.63a

WAL 4 52.71 + 1.15a|39.33 + 2.24a|74.66 + 2.24a| 11.83 + 0.98 | 5.94 + 0.30b | 10.04 + 0.71a|17.86 + 0.62h| 2.39 + 0.70a | 0.74 + 0.09a | 4.61  0.70a

el 6 48.42 + 1.25h|34.74 + 2.03b|71.74 + 3.55a|12.24 + 1.42a| 6.89 +0.78a | 11.00 + 1.79a|22.91 = 1.98a| 2.59 = 0.45a | 0.78 +0.17a | 4.42 +0.53a

=5 AEEFARXTHEURSLE
g | (AR m R RN ME iRz | mE CERg [8E (RRg NG it K it

(%) E% fﬁi‘ ke )9 ) it (kg)|4) it (kg)| #7) Bt (kg) [#) Fite (kg) S ke )| TN ke )| £ ZEHI ke )| T ZEHI ke )

TRRh R 4 28.94+852a | 420+1.12a | 0.66+0.09a | 1.61+0.70a | 0.86=0.41lab | 3.30+1.39a | 2.36+0.74a | 3.11+1.35a | 2.46+1.01s

AR 4 26.75+6.29a | 3.66+0.79 | 0.53+0.12a | 1.33+£0.33a | 0.53+0.34b | 3.09+0.48a | 2.05+0.1a7 | 2.67+0.92a | 1.81 +0.66s

G il 6 3580+ 11.72a | 4.68+144a | 0.68+0.14a | 148+022a | 1.13+031a | 3.79+0.82a | 2.20+£0.38a | 4.29+0.60a | 2.30 +0.40a
H2 5 AL, S[R3 7 A2 0 A 4 o ik H 2 6 AT, N[A)E 3R 7 A2 0 A U BT kS
W2l o 2 TR AR (P < 0.05) ; T . WIE AT BHANERHL B 25 & T (P < 0.05) ; B AR i

WEFREESARE (P> 005, HEE. MEK
OV > KRN RN > Aa Rt RS e
KRR TR > AL > AR 5 KRR
N ETC R E 2SS (P > 0.05) .

@Q Pl R it

Sy A k2 2 v TR R STEE (P < 0.05) 5 M
OV UE L JHE R R 5 A [ % 2 (] 25 A
(P> 0.05) , CHEFTE A > ik > Kk
TR, PR RS R RN > Ve A >



LRI

KRR

X W % ¢ Dairy Sky

*6 ARAFAXFAERERELLR

WFEEt | Sk (k) O ETE (ke [HFWE (+ BHAE, JCRRYE ) e (ke)| MEMERGE (kg) | Bl (+ %) Fid (kg)| BWEFE (kg)
TR R R 0.51 +0.35a 2.96 +0.81a 0.78 + 0.14a 2.49 £ 0.89a 0.36 + 0.05b
ekt 0.78 +0.15a 2.90+0.51a 0.66 + 0.21ab 2.01 £0.39a 0.49 + 0.030a
e 6 0.89 +0.38a 2.68 +1.02a 0.54 +0.10b 2.14+0.24a 0.45 + 0.1abl
x7 AREAFFRIHF ARIEE
(GEyi= B (kg) [FRRAYUTE (ke)| @R E (ke)| ERABTE (kg) —MABEE (ke)| HAMAPRFE (k)
KB 7kt 89.85 + 30.57 2.97 +1.10a 10.29 + 4.43a 17.43 + 6.90a 56.67 +22.78a 6.95+231a
ekl 71.4715.30a 2.67+0.27a 8.49+091a 15.76 + 1.93a 47.05 + 3.55a 6.31 £ 1.00a
i 66.4618.72a 2.41+0.58a 7.54+281a 15.01 + 3.86a 41.51 £11.90a 521+1.32a

TR, B AR A SE R > R > e
FHH

M1 7 IR, AR R 3R 5 QT P Bk 2 ) 22
FARE (P> 005 , (HEARE AR TR
> WATRHH > HCHE

3 it

3.1 IIWHHIEKERELEER

T35 07 SO VIR A K R R .
V-5 H 3 BT/ TAS R RN SR A kb4, H
LD T 20 e 4 e 4 EL A 2 ST 20 4 o o 4
#1064 kg F10.54 kg, 1B 4 M AT A RO
AT SR, VIR 7E B RS H 46 i BN A E 5
HESAN PG TR A H IS B, H5 25w I E A
SCUI A H B AT, L T R A i 2E Y H b
Jdek, 8B VTN AR 11 0 M R R A 2 g A b A
LSRR B WAk A i B A TR 8,
AR 1 H OB  Bf  H RS SR KO 14 e B T
[

3.2 IHFHIRBEMEEEILR

J& 5 BRI R 0 A58 B 2 A TR A T Y A R
AR EEHAEZKYE. AL8E T AMAE, B
FRE TN B RSN, BRI TR Y

J& SE BRI IR R TR AR R AL, U BH 45 VIR AR 4 MR
L D 70 A 0 e A T A B A PR R RE R — 2 Y
M, ELAMAR RN TR A Tk 4k, AN IR 5638
RS, ERARE SR R R R
ERBEI B R, X 5 XK T MRS R [9-10] 41
o VLIRAJE W B N0 S 0 F8 52 R A0 AR 4 il vl
ik 53.58% 1 40.18%, 1M 7 FH A 1) J& 52 R A5 A 3R
ik 55.30% F1 46.40%, Bl 4 1Y) & 52 R FG A R
h 48.83% F 39.84%, VY 4~ 1) F& 52 RN R %R
48.90% H1 38.56% , TIIRAF B NEIG I & 2 SR A R
ANFRIFHAE, TR A, RN A
B E IEMERE 1R SRS R T B IR KR o
ST IR IE B 2R MR it BT K PR BT A SR, S H R
AE 2R FUKOF 1946 S e e s IR s, e LA
feit i PRI A B A R AR R, 51K
e 2R (/KO LA H A B4R 55 8.54% . 6. 259%™, I
PAFLA AR LA 25 50 U 5A IR 25 SR AT
VU3 A 19 A P P BEAS 2 1 1) J IR T B VIR AR ke
B, RAHREWRFES. BE, &R
FRE IR, VLA A, A TR AR
oAz, KEZRABIE RS TR SR, T s dAh
AR R, EAFIEERRR 2, (HEA R
JESEPERE 1 BRI SRR R, = R AR A AR B,
R KRB ENE, T A el Rl @ A K kag s
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X4 X_{¢ Dairy Sky

P, 5 20 i o i 35 07 AOF AT RS I
BB ORI m VIR AR K R R R . A B S A
AR SRR AR, RARRRLL. IUB.
—MeA e, AR AIRER, IsdAFE, 17
EHES O Re S e I N U S PR (ER S NG A S 1 R Y T
TR TEARF L AU AR A 25 2 PR B ot 6 149 v T
2, UL AN ) 1R 3R 7 BRG] AR
B e 07 (L

4 g

ANTR] 4157 7 O VLI A B9 A KA RE RN Sk
REA AR, Gl kA G o 4 R AR ST, 3T
Sl I FOE IR | SR R A S R
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