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FEAR T B B SR Lxﬁwiaéﬁﬂﬁﬂm

DR S TR 1 A i msz‘mem%wﬁﬁﬁ
T e i KR LA 24 BR 2 B 53.2~138 mg/100 il
Eﬁ,ﬁﬁmﬁ&ms% A AR W L S
MEHR SR 117.4 mg/100 g (AT, [HEAEHEEH
WohHRS, HER T simmn T 2 hiisd gk
G 4 (anos cCLA &l 1At ) o EUAI
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fEI%#% 72.0 (n=3)80.0(n=3) 85.0 (n=3)90.0 (n=3)95.0 (n=3)100.0( n=3) 105.0( n=3 ) 122.0 (n=3) 130.0(n=3)135.0(n=3) p &
WIC 0.85+0.01 0.85+0.00 0.90+0.10 0.84=0.01 0.82+0.01 0.82+0.00 0.83+0.01 0.84£0.01 0.90=0.01 0.83=0.01  0.096
W5S  1.71£0.09 1.67+0.04 1.48+0.29 1.69+0.04 1.63+0.03 1.60+£0.00 1.68+0.09 1.72+0.03 1.24+0.01 1.72+0.02 0.000%*
W3C 0.83+0.01 0.83+0.02 0.89+0.13 0.82+0.01 0.80=+0.00 0.81+0.01 0.81+0.01 0.82+0.02 0.88=0.01 0.83+0.01 0291
W6S  1.06+0.00 1.07+0.00 1.05+0.04 1.07+0.00 1.08+0.01 1.08+0.01 1.07+0.00 1.06+0.01 1.08+0.01 1.06+0.01  0.084
W5C  0.84+0.02 0.84%0.03 0.89+0.15 0.83=0.01 0.81+0.00 0.81+0.01 0.81+0.02 0.83+0.03 0.87+0.01 0.84=0.00 0.549
WIS 1.44+0.14 1.43+0.14 1.34+0.43 1.52£0.04 1.61 £0.02 1.58+0.06 1.57+0.06 1.49+0.14 1.52+0.03 1.43+0.03  0.605
WIW 0.98%0.00 0.96+0.00 0.97+0.01 0.970.01 1.00+0.02 1.02+0.01 1.00£0.00 1.01+0.02 0.95+0.00 1.04+0.05 0.000%*
W2S 151011 1.51£0.11 140+041 1.59+0.04 1.68+0.01 1.67=0.04 1.62+0.05 1.53+0.14 1.60+0.03 148+0.03 0436
W2W  0.98+0.01 0.96+0.00 0.97+0.00 0.97+0.02 1.04+0.04 1.06+0.03 1.03=0.01 1.04+0.03 0.93+0.01 1.10£0.10 0.000%*
W3S 1.18+0.01 1.21£0.00 1.14+0.11 1.21 £0.00 1.22+0.00 1.22+0.00 1.21£0.00 1.16=+0.04 1.22+0.01 1.16+0.02 0.113

T *p<0.05, **p<0.01
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JEAERR, B5R135 °C/2 s NNEER B T 23800
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Abstract: [Objective] This study systematically investigated the effects of different heat treatment conditions
on milk flavor and the degree of the Maillard reaction. [Method] Raw milk, 10 indirect sterilization processes

(including three holding times: 2's, 15s, 30 min and ten temperatures: 63~135°C ) , and a direct sterilization
process (130 °C/0.5s) were established. The effects of heat treatment intensity on dairy product quality were
comprehensively evaluated using electronic nose flavor analysis, furosine, and lactulose content determination.
[Result] The electronic nose effectively distinguished the flavor profiles of different heat treatment groups. The direct
sterilization process showed significant flavor differences compared to other groups. Notable flavor differences were
also observed between the (72~90 °C) /15 s and (95~122 °C ) /15 s indirect sterilization processes, with the
main volatile differential compounds being sulfides, aromatic components, and nitrogen oxides. The contents
of furosine and lactulose increased with rising temperature, showing a sharp rise particularly at 135 °C/15 s,
indicating severe heat damage. In contrast, the direct sterilization process (130 °C/0.5 s ) effectively inhibited
the formation of Maillard reaction products, with furosine and lactulose contents falling between those of the
90~95 °C/15 s and 72~80 °C/15 s processes, respectively. [Conclusion] The direct sterilization process achieves
sterilization and extends shelf life while significantly controlling heat damage and retaining favorable flavor, making
it suitable for producing high-quality UHT milk. Low-temperature indirect sterilization processes, with low thermal
load and minimal flavor changes, are suitable for pasteurized milk. Medium-temperature processes are applicable
for extended shelf life ( ESL ) dairy products. This research provides a theoretical basis and technical support for
optimizing dairy heat treatment processes to balance sterilization effectiveness with flavor quality.

Keywords: heat treatment intensity; furosine; lactulose; flavor; electronic nose
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