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Table 1 Effect of different thermal treatments on acidity, viscosity and {—potential of koumiss
oA 22 S & RIERE/IT pH 1& F5 /% /mPa-s - 4% /mV
xF B8 40 107.7 = 1.2* 3.65 + 0.02° 3.85 + 0.08" 22.9 + 0.5*
65 °C/30 min 108.5 + 0.8 3.65 + 0.03° 4.05 = 0.10° 25.7 + 0.9"
75 °C/15 min 108.6 + 1.1* 3.62 = 0.03% 4.09 + 0.06" 26.2 + 0.3
83 °C/10 min 107.5 = 0.9 3.63 = 0.02% 4.14 + 0.10™ 27.1 = 0.8°
90 °C/5 min 108.3 + 2.0 3.63 = 0.01* 4.21 = 0.06° 259 +0.2"
T« [l — 4845 B AN [Rl/ING b 3R 22 57 1 3 (P<0.05) . R Il ,
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_ - o . b . N
B I e P = ey S UrER i Sl I =B - N - L =4 I U B
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W, BV LW B BT A R Ak B TR R A
PR EE BT 5 UTE A o3 s A 1 2Rl 6 B B Ak 3

Thermal treatments
B1 #A4BENBINECEEREARSENEN
Fig.1 Effect of thermal treatment on protein content

of centrifugal supernatant
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Fig.2 The koumiss protein composition in centrifugal
precipitation and supernatant under different thermal

treatment conditions
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T R B AR Ak P R ) 1 i 3% T B AIK, 90 °C/5 min
WG B-LG AT R B LYY a-LA
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F R M AW IT K B, L3S B PR RR R R 85 v
B R T PR T B-LG X U 7E 90 Gt
FEAA I S ) T H B RAEDIVE , K 4 7]
1,4 i AL 2 5 2 CORT R 4 v 2L B RS R
TEAE B 1k 22 5 (P<0.05) , bt 35 P Ak 313 B (1 4
5 AR TR A5 38.52% ,40.88% ,50.94% ,69.03% ,
S0 B K # 90 °C/S min (Y $R AL T R
T FEEARREE,
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@sﬁﬁxﬁmﬂ@EM%%%Eﬁ%g%
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Fig.3 The whey protein composition of koumiss

under different thermal treatment conditions
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Fig.4 The denaturation rate of koumiss whey protein

under various thermal treatment conditions
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Fig.5 FT-IR spectra of the koumiss protein

in different thermal treatment degree
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Ty S EE AL B AN AL AR R, R B
A TR (FEST B-LG) i, i i 5 2L
P AL PR T2 B R T R IR AL £ R R B R 1Y)
PAAL HRAEFL 0 R R AE R B-LG RN —5E
FEBERT, 701 6] SUBE DS | W WAL W A%

HH % 2 AT, A AR BER I 05 AR 5 4 Fh
G S5 R 5 ) 31.90% ,34.59% ,18.64% ,
14.87% ,a- 180 Fl B-H7 & & EILE 101, TG
& i e, PRI & RS i S Rl
Wirr A B EMEE R (P<0.05) , a—12iE 7 2 bl i Ab
PR A3 N 31.92% % & 17.01% ;8- & 1
FHAIN, v SRR 45.02%, Sy RN FLIE
FIN T & X fE R 2 10 B-Pr S 454, #A4b
5| R ALE R AN o SRBEANWT R TF, IR 2
TR0 L, A P LS B S B AR R SR T Y k-
CN i@ ot sS4, el iR Fr g-4h& A
B, Ak ,90 °C/5 min P40 PR IR B 7 46 1 5 B
&SN 42.52% %5 83 °C/10 min A T FA%
T G R0 1 (35 08 28 22,449 | 3¢ I 78 45 v 0 1)
PAL ISR T ZLI5 B AR PR B RIS K K
LW AR R B-LG B BUE R, 55
BT B PR WAL LA 25 JEHE W | A [a] o ab B
IR BT B b AR b X R T % R IR AR IR
MRAERE A EE W, 1 AR LA R —
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Table 2 Estimated secondary structures of koumiss protein in different thermal treatment degree

=R LE R A %

A TR 5
a2 5% B & B4 f E AL
w1 4 31.90 + 0.22¢ 34.59 +0.21° 18.64 +0.16° 14.87 + 0.07*
65 C/30 min 19.70 + 0.52" 38.44 + 0.85" 23.83 +0.25° 18.04 + 0.08"
75 °C/15 min 18.93 + 0.04" 44.70 + 0.13¢ 21.29 + 0.08" 15.08 £ 0.01*
83 °C/10 min 18.92 + 1.00" 45.02 + 0.94¢ 20.87 + 0.52" 15.19 + 0.42°
90 °C/5 min 17.01 + 0.34° 42.51£0.18° 18.04 = 0.16° 22.44 023
3 it Wi, Bl 2 P b B B A BN TR B R -

MR S s B T A rh, BRI pH (R &
AR FEARACBITEOLT ARk BERE R AR AR ) B
-, R A BT R E N, SRR
FAEE, FAAE RS B9 R & W L o 8 A PR R AR
FUR R ke B e, Hodh B-LG 0 1
N E BN - IR BEAS F B W T, L AR
HABUREARRE R ERE, p-IrEfy Hfl2E
Xt TR S W 3 A AR AR R AR T A B

D7 0 Bk T RN BT B L 1) 35 2t e M in I FAAIR
13,90 °C/5 min B AL SR B-LG K & 48
PR, TCHAG i L 3 B-LG i T A &
REEVIVE , AT It B8 b AR E |, 78 S8 BR A
FE R 2 R T A AR A R R M E R A G
1% 5 4% 7 it e A SO AT B 3k BRI T 90 “C Y Fu AL
B R RE 4R R A M, MBS E Y
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Effects of Thermal Treatments on the Protein Stability of Koumiss

Meng Yuecheng, Huang Ruanqging, Chen Jie, Li Yanhua", Wang Zhentao, Tong Jingwen
(School of Food Science and Biotechnology, Zhejiang Gongshang University, Hangzhou 310018)

Abstract The objective of this study was to explore and compare the effect of different thermal treatments on the stabil-
ity of koumiss proteins. It measured indicators of koumiss quality at different heat treatment conditions, and then the
suspension stability of koumiss protein as well as the denaturation degree of whey protein were observed by SDS-PAGE.
Fourier transform infrared spectroscopy was employed to investigate the variation of secondary structures. The results
showed that thermal treatment from 65 C to 90 °C had no effect on the acidity and pH value of koumiss, but the cen-
trifugal suspension content, denaturation rate and the proportion of secondary structures of koumiss protein after heat
treatment changed significantly compared with those without heat treatment (P<0.05). The variation of S-sheet played an
important role in the degree of thermal aggregate of koumiss protein. With the increase of the degree of thermal treat-
ment, the viscosity of koumiss and the degree of denaturation of whey protein increased continuously, and the denatura-
tion rates were 38.52%, 40.88%, 50.94% and 69.03% respectively, which showed an accelerated increasing trend. After
heat treatment at 90 °C for 5 min B-Lactoglobulin disappeared and the stability of whey protein was seriously damaged.
Moreover, the properties of zeta—potential, protein suspension stability and B-sheet structure showed a trend that in-
creased firstly and then decreased. Appropriate thermal treatment could improve the stability of koumiss proteins.
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