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Abstract: In order to study the effects of heat treatment and antioxidant addition on the digestive characteristics of meat oil
of Antarctic krill, an in vitro gastrointestinal digestion model was established to measue the changes of peroxide value, acid
value, malondialdehyde content, astaxanthin content and fatty acid composition of the oil in untreated blank group, 85 °C
heat treatment group and 85 °C heat treatment with tert-butylhydroquinone (TBHQ) group after digestion. The results
showed as follows: After gastrointestinal digestion, the peroxide value, acid value and malondialdehyde content of oil in
blank group significantly increased (P<0.05), while astaxanthin content significantly decreased (P<0.05), fatty acid
composition had no significant change, indicating that gastrointestinal digestion could accelerate the primary and secondary
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oxidation processes of oil. The changes of peroxide value, malondialdehyde content, acid value, astaxanthin content and

fatty acid composition of oil digested by gastrointestinal tract in the 85 °C heat treatment group were basically consistent

with that in the blank group. However, compared with the blank group, the malondialdehyde content in the 85 °C heat

treatment group was significantly higher than that in the blank group after intestinal digestion (P<0.05), indicating that the

85 C heat treatment accelerated the secondary oxidation process of lipid digestion. The changes of peroxide value,

malondialdehyde content, acid value, astaxanthin content and fatty acid composition in TBHQ group after gastrointestinal

digestion were basically consistent with those in 85 °C heat treatment group. However, after digestion by gastrointestinal

tract, the peroxide value and malondialdehyde content decreased, indicating that TBHQ played an antioxidant role in this

process. These results indicated that the gastrointestinal digestion process promoted the oxidation of meat oil of Antarctic

krill, and heat treatment intensified the secondary oxidation process of meat oil of Antarctic krill in the gastrointestinal tract,

and the addition of TBHQ could effectively slow down the oxidation of oil caused by heat treatment in the gastrointestinal

tract.
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Table 1 Changes in fatty acid composition before and after in vitro digestion
LR HiH B ik
R TRZH 1

2 H 85 CAbFHZ  TBHQULFHZH =H 85 CAbFHZ  TBHQALFHZH =H 85 CALFHZH TBHQALFEZH

C12:0  0.175£0.004*  0.173+0.001* 0.000+0.000°  0.113+0.008* 0.127+0.009* 0.148+0.055*  0.135+0.032* 0.095+0.082°° 0.140+0.008"
C13:0 0.011£0.01®  0.022+0.007*  0.000+0.000°  0.028+0.002°  0.022+0.002° 0.015+0.014®  0.020+£0.006* 0.000+0.000° 0.025+0.003°
Cl14:0  3.915+0.404* 4.173+0.019* 3.937+0.01°  3.944+0.231*° 4.078+0.074* 3.891+0.132°  3.513+0.533® 2.417+0.274° 3.047+0.038"
C15:0  0.617+0.009 0.692+0.028" 0.787+0.064*  0.508+0.025° 0.508+0.014° 0.638+0.112"  0.655+0.023* 0.671£0.017* 0.576+0.049*
C16:0  17.637£0.094* 17.779+0.402° 15.68420.55" 17.075+0.841° 16.784£0.313* 17.008+0.63"  15.960+3.051™ 9.642+0.772° 13.342+0.186"
Cl6:1 5.502+1.12"  5.849+1.219™ 4.844+0.295®  6.332+£0.273"  6.36£0.222° 6.051£0.318™  6.252+0.265® 4.918+0.189™ 4.573+0.324°
C16:2  0.353+0.024° 0.118+0.205" 0.402+0.038*  0.404+0.017° 0.139£0.241*° 0.317+0.192*  0.377+£0.008" 0.383+0.013" 0.241+0.209"
C17:0  0.888+0.133® 0.845+0.085" 0.836+0.074™  0.923£0.049° 0.912+0.03® 0.902+0.014™  0.725+0.242" 0.359+0.013° 0.602+0.139™
Cl7:1 0.256+0.048°  0.241+0.007° 0.304+0.028°  0.263+0.016" 0.242+0.023* 0.262+0.036°  0.251+£0.011° 0.301+£0.003* 0.264+0.027°
CI18:0  2.332+0.031° 2.255+0.039° 1.421+0.066™  2.262+0.084°  2.325+0.05°  2.328+0.197° 2.194+0.49°  1.316+0.040° 1.900:+0.050%°
C18:1  20.874+0.419™ 21.677£0.059" 23.771£0.569°  21.128+0.55*  20.2+1.594° 20.535+0.183° 20.834=0.588" 22.904+0.512" 20.582+1.248°
C18:2  2.153+0.042° 2.093£0.006" 2.667£0.142°  2.496=0.208" 2.291+0.202° 2.308+0.101"  2.399+0.081™ 2.582+0.167° 2.348+0.176™
C18:3 1.481+0.204™ 1.328+0.192° 1.074+0.082°  1.897+0.534™ 1.952+0.759® 2.557+0.059*  1.15620.061° 1.901+0.69® 1.581+0.449®
C20:0  1.011£1.469™ 0.84+1.155® 1.338+0.384™  0.094+0.033"  0.12+0.045" 0.191£0.062°  0.186+0.026° 2.265+0.332* 1.778+0.038"
C20:1 0.84+0.128"  0.891+0.015* 1.066+0.145*  0.703+0.013* 0.481+0.417* 0.511+0.443*  0.710+0.035* 0.933+0.069* 0.778+0.059"
C20:4 1.418+0.083"  1.287+0.003 1.656+0.464°  1.413+£0.032° 1.753£0.409° 2.133+£0.694°  1.437+0.126° 1.786+0.141° 1.573+0.305°
C20:5  19.238+0.768" 18.868+0.109° 20.504+0.051" 19.437+1.602° 19.895+1.27° 19.929+1.489° 21.148+1.145% 23.071+0.607° 22.757+0.301°
C22:0  0.076+0.065® 0.100£0.014® 0.000£0.000°  0.124+0.019® 0.180+0.048™ 0.287+0.197°  0.079£0.070® 0.074+£0.064 0.068+0.064"
C22:1 1.580+£0.219° 1.568+0.026°  1.67+0.229°  1.328+0.019° 1.397+£0.063° 1.474+£0.229°  1.286+0.087° 1.4824+0.003° 1.286+0.138°
C22:6  18.459+1.203™ 18.05+0.573% 16.461+0.208° 18.284+0.858" 18.915+£0.793% 17.813+0.674°  19.629+2.29™ 21.69+0.588" 21.304+1.774
C23:0  0.415+0.056° 0.356+0.003* 0.388+0.238*  0.432+0.035° 0.429+0.032° 0.374+0.011*°  0.388+0.026* 0.408+0.015* 0.394+0.034°
C24:1 0.771£0.206°  0.797+0.065° 1.191+0.201°  0.812+0.048"  0.89+0.063® 0.769+0.095°  0.665+0.083" 0.802+0.084° 0.841+0.069"
SFA 27.07742.126° 27.233+1.714° 24.39+0.21°  25.503+1.175% 25.485+0.349% 25.781+0.884% 23.856+4.378"™ 17.246+0.831¢ 21.872+0.193"
MUFA  29.822+0.101* 31.023+1.047° 32.847+0.317° 30.565+0.907" 29.569+2.238" 29.601+0.566" 29.998+0.887" 31.341+0.314% 28.324+1.826"
PUFA  43.101£2.025° 41.744+0.666° 42.763+0.107° 43.93242.031° 44.945+2.301% 45.057+1.677% 46.147+3.494™ 51.414+0.517* 49.8031.899"

e BRI EIEER MR, n=3, Rl —1TFRARZR A B2 5 (P<0.05); FRAHRIZR TR E M2 5 (P>0.05)
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