7% H10W R I e ol il e o Vol. 7 No. 10
2016 410 Journal of Food Safety and Quality Oct. . 2016

IKAEL as] By EE 2 AT RS FFMIAS ve 08 )it
s A 55 Ml

F opLE R, EF WM Rék $RH, EXET . £, 8 B!
(1. PERLREBE, mHKEBIFEN, BT 530002; 2. BT KESHPR LB REFZ AT, HM  310058)

B E: BE SKFI as! BEH(as/-casein EAMMEAFEHARARTTREANER, 5Z FARHEE
BB A B BT AN R K 2LEE 5 asi-casein BB AVE, HKYE as/-casein 5751 il B JE 0 R 2 SR HE A AN 52 T K,
HRHAHR ., FHMEESEHTNESR. &R K4 asl-casein /£7E AB Fl BB A £R .. LURAHEM N
Xt BRI R A SAF IR T BRJE, 75T R I, BB TR ILAEN & it B E(XTF AB ®; 754 J5 8, BB & F
P B0 T BE AN S22 B 4121 N M 6.31 mm, B EE T AB#(29.45 N, 5.56 mm)FIEA41(38.21 N, 5.25 mm), It
S BB BYEAT B & OBORS YE AN MY, E@IFHTE, BB TR BEEENT AB 4, EHHEEERT AB
B, 45 K43 asl-casein FFEZ AN, H asl-casein (I Z BV SHMASFFFIA 7L T A SR

KRIT: osI-BEEN,; ZEM; K4, BRIFFIARTE

Effect of buffalo asl-casein polymorphism on the quality of semi-hard
Monterey Jack-type cheese
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ABSTRACT: Objective To analyze the effect of as/-casein genotype of water buffalo on the quality of semi-hard
Monterey Jack-type cheese. Methods The genotype of as/-casein was analyzed by phase reversal-high
performance liquid chromatography (RP-HPLC), Monterey Jack-type cheese was made according to the as/-casein
genotypes, and the differences in composition, texture and color of cheese were compared. Results Two types of
asl-casein (AB and BB) were found in water buffalo milk. After making Monterey Jack-type cheese used mixed
sample as control group, fat content of BB type was lower than that of AB type. Hardness and springiness of BB type
cheese were 41.21 N and 6.31 mm, which were significantly higher than those of AB type (29.45 N, 5.56 mm) and

control group (38.21 N, 5.25 mm), moreover, the gumminess and chewiness of BB type cheese were also higher. For
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the colour and lustre, B value of BB type cheese was lower than that of AB type, which meant more yellow colour

was found in AB type cheese. Conclusion as/-casein polymorphism is found in Chinese water buffalo, and the

quality of semi-hard Monterey Jack-type cheese could be effected by as/-casein polymorphism.
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IEHEEHEH TEREEBA . REANRE, &
BkEE N A ERT IR ERE ., BEA(as], as2, f
BEOAZIEEACELHEOSRN SARBEORFIP
FENER, FREN, XEIAEA LHFEESEH A
EASSHTUNEAMEERAZEHETOH, EAK
EHMT SR RE WAHOE EHERKEHE, &
BRKFOERGHERN-REHAEFBKEZSH
(polymerase chain reaction-restriction fragment length
polymorphism, PCR-RFLP) , fE8%RR M A K & Fi 2 25 3 /- £
AR, HErREN, AEAXRZSENE S
PegE . A LA L R BLA o T AR S A 0, AR
BAFNMM T MR RE, AEAZESESHE
MRS R B EMES «BEASEHESEANNE
e RS M S T BE AR B F AL, RSB SR,
-BEEASEMSFFEIAFEAX, BeEm SR
LT Ba S ETS,

R KA AR R = R I TR tE R AR, EEEEhL .
Je B -frdE . AHBERUKS LR ENIR 3 dhfh . FRIRE
AT KEAEAZ SRR SILEN AN RIS T
TBF5E, & as] & 1 (asl-casein) EE{F7E AB # BB X
2 AR, AIEASEESILEAHRFERE XK
BT s, HATXTRKEAEOZEESIEAMRK.
Bl B ZL ) &b 5 1 R BR B R AR FE 4, HORT T B A T AY
EmnAa i — S RHEE

AT LA K EFL T as/-casein AT,
S FA AN ) 28 Y f) 4 3L i) A 26 2 4% A 7 72 T ¥& (Monterey
Jack-type cheese), Jf tb B H 4 & A & IR 8 € K &
asl-casein S TEAEMXE, EEAIKFFMHE
B, X FEBESH R T AFEENIEFE L.

2 MR5RE

21 R WS
Agilent 1100 B R SE (S EH ZHEAE A 7]); Kjeltec
8400 JLKEAMFHERAAF); SMY-2000 A2 i+(IL3R
BB &/ w]);, TMS-PRO BEH{U(EE FTC 24 |]); B4k
(78 Millpore 24 &]); #§.0HL(% E Beckman 23 ).
KGR ARAYIKSMES; BILE. R-704 B
F: FHERHUFRAT: =M. 2R Eikl; HAREH

R 54

22 HGRERALE

FEKFPRER AT KRR E S . FE5RE
JESLEPBUE VKR EiZ R BB E, AT . Bbg
(£4 °C, 2000x g #.0:f1 F 8.0 30 min), -20 CIRERFAT
M A% W A 6215 (phase reversal-high performance liquid
chromatography, RP-HPLC)f4E i1 & B 447 .

2.3 RP-HPLC ##& 54

E R AT IR Bobe % 1T, ¥R E K43l
BEFZR IS RIRS, L 10000 r/min B5.00BR 2 5 5 Fl 2
. BUERZEW 300 uL FHAE.OE D, AR AR
R BB HEER PN, WM A R IBKER
(1:1000, V:¥); ¥izh# B: =#H ZBEZIEHEW(1:1000, V:V),

il 5% A%tk Zorbax 300SB-Cg RP(4.6 mmx250
mm, 5 pm), KR K 214 nm, &i§ 45 C, JHEF 10 puL,
Wi 0.5 mL/min, BB FS B CEkiEE!,

24 EFHFFARR TEROSIE

HRYE asl-casein ZEMSTER(AB #1 BB), RER
[ 28 R K R FLBE S AT T RGN T, LORAFE R XL,

KB FIAR R T REAO N T 07 AR 4R M4 09 5 ik
131 SEAR4E T 5 AR 2 T4

Btk 4 FL bRk —63 CRAE 30 min— L ZIEH)
% 32 CH¥ M R-704 EFP— K BELEFF 30 min— VS NS ILEE
MM EREIL-H], 455 10 min-8t#E . BFFROA
32 "C%l 41 C, 45 min)»>FELERFHEFF 30 min—HEH K
BAIAE-MKEHRKEIFIRE 30 Co4FRE,
Bk 5 min—HEH 2WILF EL B ER-AS ¥
—4 CI#

2.5 FEREARTI

ETREIRE0E 7 B, Wi TrRaKMN, BE
B E RN SEAEE . LRGSR S
FEESEAFR R O0E, RALBBASEETHE
4t ¥ i (inductively coupled plasma-atomic
spectrometry, ICP-AES)# il .

26 FERBESH

F B FRH SR PR R A T 8 o BB T RE R o (8] A9
FE, PIAL 2 emx2 emx2 cm B HUEITIR, MRS
THE 2K, MiXEER 120 mm/s; fid% 10 0.1 N: AR

emission
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H30%, BrEESHEENE 3 W,
FRg a2 R AN GAEITHE, SMERIE 4 K,
HitL, A, BEHNER.

2.7 BIESH
KA SPSS 17.0 #4345 #4741+ 40 47, KA LSD

REERMATHE I, & P<0.05 WA HAEG I EHE
BEER, FRFHAERERBFN,

3 BRE59H

3.1 asl-casein ZSMETHTAR

IKER, asl-casein Z DI R ILE 1, WEATH
St 150 SkAbTFHREL AR K A B4 AT, FEARER SCRK b Y W
MERHETHR, BER 21~25 min B I HHERY
asl-casein, FLAFTHEIH AN B &Y, JFEEBAN A B,
KBPEEER ., B B-NIE, BhxAH, BRI
A YIK & asl-casein FFFEL M, —IAF7E 2 MR
X, Bp AB ##1 BB #,

3.2 TFEER

FKAARAER asl-casein FFFL B MR ZHA LT
A%, TERARHERNE 1, f1% 1 B/], as/-casein BB
BTETERT AB MRAAE, BERAEF . FREER

FTRIEKS . EN . K RERSESRE TN EER,
B AB B FEIIEHSESERT BB BIAX AT/
(P<0.05) . ALK FREA TR pHELGFEER, 2
F BB %ffj pH {6 B F KT AB RANR A X B Tk,

33 FERW

A asl-casein KEIMK 4 FUH R SFAFFI AT 8
EAR TSGR ILE 2.% 2 R B/R, NFEZERTREFEFRN
FHESEER, HP BB RAITHREF FEEET AB &,
SPEFIEBYE R ER T AB RMBAR, BEtE L BB
BERG, HKERARE, FIRE AB B, 3 FRI7Mib
FESARE, FRERER, asl-casein B GREH
FIZAS 58T W& 0 R (B 47 7E B 3 5508k

34 TEgE

FFARRERIN asl-casein fil RISEAFHIA 72 T 8K,
TROEMTERNLE 3, X3P LERREH, +ERRE,
-RNREE; A RIRLLER, +RARLL, -FR R, BERKE,
+FRRE, -FRRE. SOTEREH, 3 LB TRAEL
HEFERARE, B BBETEAELEEMRT ABH
FIXf R4, RO BB BT EZifaRs. MBMAEL, BBEIE
EKTIRAILFAB K, %W BB B TREFHEMRE, M
AB BIE R E G,
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Fig. 1

Chromatograms of as/-casein genotype in buffalo milk (1. AB type; 2. BB type).
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#£ 1 7T[F as;-casein TETEMERM (1=3)
Table I Compositions of cheese with different as/-casein genotypes (n=3)

asl-casein Y

R (%) P1{H
AB BB B
FRAE 15.57+0.59 17.100.82 16.490.05 0.216
Ko 42.04+0.29 42.40+2.66 42,98+2.33 0.856
EH(TYWE) 38.58+0.22 39.25+2.07 39.44+0.23 0.676
Bl (F 40 K) 51.60+1.32° 47.43+2.38° 46.54+0.67° 0.018
K4y (THR) 5.16+0.06 5.27+0.08 5.27+0.08 0.179
(T HR) 1.350.08 1.480.09 1.4240.09 0.230
B(TY®R) 0.83+0.06 0.91+0.06 0.80£0.05 0.114
pH {& 5.28+0,04° 5.14+0.01* 5.20+0.01° 0.001

E: RPAFEF (e, b, )/ URA EFFE B.F % 5 (P<0.05).

#®2 A6 asl-casein TE T B R H(n=3)
Table 2 Textures of cheese with different asI-casein genotypes (n#=3)

asl-CN #%)

#h7 P

AB BB BETl
BERE(N) 29.454.17° 41.21£2.48° 38.21£2.41° 0.009
4 (mm) 5.56+0.20° 6.31£0.21° 5.25+0.09* 0.001
ML O} ¥4 (mJ) 109.22+15.50* 171.46+15.32° 121.15+5.39° 0.002
BERTEN) 19.61+2.13° 27.151.54° 23.09+1.37° 0.005
Hi bt (m)) 0.58+0.36 0.72+0.07 0.55+0.30 0.137
Pt (Ratio) 0.67+0.02° 0.66+0.01° 0.60+0.01° 0.001

PR AT (a, b, fCE A R FAE R EE R (P<0.05).

#3 T asl-casein R TR FEH(n=3)
Table 3 Textures of cheese with different asl-casein genotypes (n=3)

G;;'CN ﬁ &9

s Pl
AB BB REE

L{& 85.24+0.47 85.53+1.24 84.42+1.43 0.497

A -1.41£0.18" -3.34+0.88° -1.840.50° 0.016

BH 14.09+0.32° 10.07£0.01° 11.44+0.02° 0.000

H: RPARFEFRE(a, b, o) URAINFTE .3 % 57(P<0.05).

o WA 50%, 1 kg K4FLHYT 1.45~1.8 kg FIARHERL;
4 i # HEARSRE 9%-6%2 6, BEGTFHInELnE
jle?Lﬁa%:‘Fg, ‘aq:%ﬁjx@J 18%"“21%, Ltﬁ% Eﬁ@i(2.9%-3.5%), ﬂﬁ'ﬂﬁ@‘ﬁﬁru:ﬂiﬁ] S%C Elﬂ:g chl:
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LEARBEOMTHEMA LD, THES ST
%, i Mozzarella %5 T8, SF4FMAETREE MY
FREEMEFE R, HAREMLH . RIE 8RR
FIAY R . SRFFFIAS s T BRIt R A9 Y0IE TRAIM 12 E,
BEHEBNKSSREE 4%, Yk TREK > —BIETF
39%)13), G A 7S 7 T B — AR R 6T B A FLAN LB 2L
T, MK WA KEFLEHERPFEHRGE

AR KA RP-HPLC 4rHrREKAFFLA asl-casein
LAM:, KITF(E AB #1 BB BRP2E, X5 Lina %14
i h K 0 asl-casein ZAMELRLLL, BIFFEPR
HEM A B, K Leu'™(A)E#A Ser'’®(B). Ferranti
USSR B R S R AR AR ZBUKY asl-casein 77
fE—Fh H A A 2838, Ser' “(C)ZERL Leu'*(W). XFK4+
asl-casein ZEM SRS MBI HREN LB ARRTE
W4T T —2 T4E, Bonfatti ST Z W as/-casein A [F12%
B,OH~ R, B, AEOSELALEERLNE 5
pH [EFF GEE 5.

XFIEAZAHEE TRABRXKELFITLEN
S E BT HITIRE, ZEIRERY k-casein 5T/
FERAINT BB, HR k-casein i FHEEE H B H £ M@,
TKARTR BE AR B A BERRAIE T, sk, RSN EH
9T # B k-casein, B-casein Ml as-casein LA BB HH)
A L b T v BB A R A0 T B S R B iE . ABFR R,
asl-casein BB BU/K 4 ZL il pUA T A%, ot miERE 25
F AB B, SRIABIAGR -8B, ILEAZSEMENTTEM
RAERERE: (1) BRAAECTELHM, i BB &P
BEASHELLE r-casein S HE R, HIAAMN T RS HEE
#.02) BREAZSHSEWTRPEAMSELSH, B2
BYESET HAEMIF I MRS, X AT RESR L AR K
il R ASHT T B, HE T e T EE R R . T RSP EH
R 48 GE A 2 T RE R K BN & &, X &M
B SR TRAER . &3 B8 AB TRNBIEER
#Ha, Xa[fES AB FHEEHISRESAX, FIHFLH
WO ERMSE PR EBRFEALRBY P,

4 BRI, ABFSERA RP-HPLC 4047 T3 Ek 48
asl-casein A, HF#T asl-casein ZHMH S TR MR
%R MAREGIRRYIA KA asl-casein KEU(AB il BB)
5K AR SERARTE TERAA A . FHMEaRSFEFE
BEXB, HiL BB BB S BRI

BE 30
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