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Abstract: The effects of different thermal processing conditions on the bioactivity of germinated highland barley, as well as the regulatory
effects of microwave-treated germinated highland barley on glucose and lipid metabolism in mice fed a high-fat diet, were investigated in this
study. Germinated highland barley was processed by microwave, baking, stir-frying, and steaming. Its antioxidant properties and in vitro starch
digestion characteristics were determined. Additionally, an obese mouse model induced by a high-fat diet was established to study the regulatory
effects of microwave-treated germinated highland barley on glucose and lipid metabolism and intestinal flora. The results showed that except for
steaming, the other thermal processing methods significantly enhanced the antioxidant capacity of germinated highland barley. The scavenging
rates of OH, DPPH, and ABTS" free radicals of the microwave-treated group reached 49.35%, 73.56%, and 89.15%, respectively. Thermal
processing generally increased the starch hydrolysis rate, but the microwave-treated group exhibited the lowest starch hydrolysis rate (65.03%)
and predicted glycemic index (62.97). Moreover, microwave-treated germinated highland barley significantly inhibited the body weight gain of
high-fat diet mice, reduced blood glucose levels, improved lipid profiles and liver function, and enhanced the antioxidant capacity of the liver.
Meanwhile, it optimized the structure of the intestinal flora, increased the diversity of the flora, elevated the abundance of Bacteroidetes,
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promoted the growth of beneficial bacteria, and increased the content of short-chain fatty acids. In conclusion, this study demonstrated that

thermal processing could enhance the antioxidant and starch digestion abilities of germinated highland barley, and microwave treatment had the
additional advantage of regulating the intestinal flora. These findings provide a theoretical basis for the intervention of metabolic disorders by
germinated highland barley and the development of related functional foods.
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Fig.1 Effect of different heat treatments on the antioxidant activity of germinated highland barley
E RRAEMAZ NG EFRE (P<0.05) ARRDEFEERT. THR.

22 B #utn T w o o H IR et B
221 RFHh L3 5 3) FARAKAEE 6990

100;

80+ —— iR
= —a—  IREE
2 e0f
% e BEIME
§ 40+ = REIT
R T

20}

T T T 1
0 50 100 150 200
I i&)/min

& 2 NEHM XA EREM KRR IR
Fig.2 Effects of different thermal processes on the hydrolysis rate of germinated highland barley starch.
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Fig.3 Effects of different thermal processes on RDS, SDS and RS contents of germinated highland barley
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Table 1 Estimated glycemic index of germinated highland barley under different thermal processes.
483 C./% k/(min™) HI eGl
*THE 66.5840.14° 0.01240.0001° 53.1540.08° 54.0140.07
Mok 64.2330.26°  0.02140.0005° 63.5440.21°  62.9740.19°
WAL 67.4540,09° 0.01840.0001° 63.7340.06° 63.14+0.04°
K| #Ak 68.3840.02° 0.02740.000 1% 72.8340.09°  70.9820.08°
KA 704740.16°  0.01840.000 2" 65.8340.11°  64.9540.09°
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Fig.4 Effects of microwave processing germinated highland barley on body weight changes (A) and body weight at week 8 (B) in
high-fat diet-fed mice
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Fig.5 Effects of microwave processing germinated highland barley on weekly fasting blood glucose (A) and fasting blood glucose at
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week 8 (B) in high-fat diet-fed mice.
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Fig.6 Effects of microwave processing germinated highland barley on glucose tolerance (A) and area under the curve (B) in high-fat
diet-fed mice
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Fig.7 Effects of microwave processing germinated highland barley on blood lipid levels in high-fat diet-fed mice
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Fig.8 Effects of microwave processing germinated highland barley on oxidative stress levels in high-fat diet-fed mice
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Fig.9 Effects of microwave processing germinated highland barley on hepatic metabolism in high-fat diet-fed mice
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Fig.11 Analysis of a-diversity in mouse gut microflora
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Fig.14 Cladogram.
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GC-MS M6l T AR R EEARITR AL . WK 2 B, LBR. NIRRT B2 /N SR EASE i E B R B IR T PR
5 ND 4AHEE, HFD AR, IR, TR, KR, mIREEYEEFC 7 TR EREARE, X517
3 HFD 2 Akkermansia. Muribaculum %57 SCFAs I i B F- B2 T RIS, SEnm R s ) sedid i
MR R FFAR SCFAs &, 5 HFD 4AHEL, WghERR 1S, MD 4N HD A4/, WIRE =R BT,
XAT g 5T HUS IE T Muribaculum =EFZHIINAESS: &FIEAH T RN TIREEHEE LT, 454 LEfSe 70
LD &% Akkermansia frI45 5%, HEN Akkermansia 3= FHm T Refeit 7 TR GG AN, HD 4IRS &R E42
i BRI SR BT, B RS AR A ARG T SCRAS HIEA G KF-.

CTRRERSANE TR E N RERRIE,  AERPIIEP B E I et A s IR AT e R [ e 5 s 9k i
17, JRBLGUEMPIAREERY . TR AL AN 3 BERE RS, TR VR MRS, A E B RO i B Uk
FErpE e Em B, iR SCRAS IASKARIR, (i A3 ¥ 575 AR T Rl A% I M e SCRAS 2B, HETT
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Table 2 Content of SCFASs in mice feces (ug/g)

SCFAs ND HFD LD MD HD
Acetic acid 1017.38426.84° 650.52424.83° 743.64427 58° 765.92-414.32° 877.4847.30°
Propionic acid 443.04419.92° 161.2247.26" 162.49-45.92° 210.35:14.66° 301.2347.63°
Isobutyric acid 39.1443.97° 43.7634.65b° 41.8843.37° 50.3244.33° 58.2545.11°
Butyric acid 460.2549.59° 160.1848.42° 190.439.27° 258.12416.20° 305.9448.10°
Isovaleric acid 18.512.85° 4.190.37° 9.3240.70° 13.0940.89" 16.1440.82°
Valeric acid 49.1245,03 19.0744.23° 21.0544.62° 26.7144.24> 33.2943.82°
Total 2027.44428.26° 1038.94429.50° 1168.81435.74" 1324.51420.37° 1592.338.03°

E: KR RAZ W EFEE (P<0.05) ARG FEHEET,
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