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Abstract: Plant polyphenols have recently attracted attention because of their effective inhibition of peroxidation in meat products;
however, the resulting flavor changes have rarely been reported. In view of this, different doses of mulberry polyphenol extracts (0.5 and 1.0
g/kg) were added to Cantonese sausages, and the changes in the compositions and amounts of volatile flavor substances, free fatty acids, and free
amino acids were studied. The effect of mulberry polyphenol on the sensory components of Cantonese sausages was also investigated. The
results showed that after the addition of mulberry polyphenols, the number of volatile flavor substances in Cantonese sausages decreased from
49 to 32, and free fatty acidcontent decreased significantly. It is worth noting thatowingto enhanced proteolysis, the addition of mulberry
polyphenols promoted the release of taste-activeamino acids (Glu and Arg) in Cantonese sausages. At the end of storage (10 days), the free
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amino acid content of Cantonese sausages with 1.0 g/kg of mulberry polyphenols added reached 5904.91 mg/100 g, which was 10.82% higher
than that of the control. In general, the addition of mulberry polyphenols inhibited the formation of some volatile flavor substances, suppressed

the unpleasant pork smell, and promoted the release of taste-active amino acids but had little effect on the composition of free fatty acids in

Cantonese sausages.
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Table 1 The volatile compounds in Cantonese sausages (AUx10%/g)
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I % 85 4833 21.72+731%%  21.17+2.52°%  20.64+1.9%*  17.57+1.82%° 33.85£1.61%  44.544326™  5096+7.46™  3537+4.5% 2148.62 2155
+\BR LB 48.72 - 9.19+0.73"°  8.67+0.79®  7.99+0.76* 12.03£2.62%  16.25+0.85%®  20.13+8.39"°  13.33+2.29% 2179.87 2191
AR _WER =R THE 4406 438+t147Bb  33442.65Ab  0.68+0.33Aa - 2.13£0.48Aa 3.45+028Aa  6.85+3.18Bb  0.88+0.06Aa 1857.29 1877
LI-ZZAAE3-FE-TH 1670 128+0.12%°  1.19+0.14%°  1.59+0.10%  0.85+0.11% 1.85£0.73%%  12740.34%  1.60£0.26"* 1.42+0.32% 949.45 955
+ = 26.70 - 0.84+0.20"*  0.76+0.18* - 5.86+2.46%°  0.90+0.12%*  1.19+0.29%° 0.92+0.24% 119731 -
Sk + 9% 3433 0.59+0.12%"  0.56£031%*  0.80£0.20%  0.73£0.08* 1.04£0.44%%  0.7740.15%*  1.02+0.20"° 0.88+0.13" 1397.15 236.21
+ Ak 37.03  0.47+0.035% - - - 0.41£0.024%  0.43+0.04%°  0.33+0.024° - 1496.38 -
+x)% 3912 049+£0.07%%  0.92+040"°  0.76£0.12°"  0.56+0.05" 0.44+0.09%"  0.7740.08*%  0.84+0.09*° 0.63+0.05"° 1595.57 -
+ A% 4273 - - - - - 0.98+0.18*  0.88+0.174° - 1791.13 -
RS IEF A 4023 0.67+0.16Ab  0.69+0.25Ab  0.56+0.06Aab  0.40+0.07Aa 0.72+0.14Aa  126+0.20Ab  1.49+0.15Bb  2.59+0.27Bc 1658.25 1657
BGES 2- )R AR 1839  4.824221%°  2.78+0.81%° - - - - - - 988.22 991

7: AU ( Abundance units ) &4 #42; RT (Retention time ) ARG I 18]; a~c A TAER —BRA, REERAXSIEER ST EFWIEM, A. BERATHRGLET,

WA EWRHEMN, TRFHEEATEFEE (p<0.05), *REGIE55KF A https://webbook.nist.gov/.
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Table 2 The free amino acid contents (mg/100 g sausage) of Cantonese sausages

0d 10d
A TEM 0.1 gkg TAEERAA 05 ghkg RSB 1.0 gkeg £ S B TEH 0.1 gkg TAEERAA 05 ghkg RSB 1.0 gkeg £ S B
Lys 72.8741.43% 66.08:0.934 71.73+0.67*° 71.33+1.874 83.1+0.50 79.74+0.445 89.9+1.48"5 89.17+2.08%
Phe 47.17+0.46* 40.81+0.514 45.96+0.56™° 48.64+1.42%° 49.87+0.32"° 46.32+0.315 54.65+0.925 57.96+3.425
Met 27.79+3.734 27.88+0.33A 30.41+0.34° 30.34+1.04% 28.66+0.30* 32.41+0.74%° 32.03+2.70"° 36.38+1.28%
SRR Thr 45.4710.51:: 39,27i0.69i“ 43,37i0.56:: 45.58i1.44:° 47.1010.18':’ 45.59i0.682a 51.93i0.64z: 54.0411.18?
lle 46.40+0.70 41.48+0.52" 47.16+0.54 49 41+1.45% 48.48+0.36™ 46.82+0.52% 53.97+0.73 57.91+1.73%
Leu 70.16£0.67*° 63.00£0.93% 69.64:0.90"° 71.3542.08%° 72.76+0.465 70.71+0.57% 79.6+1.08%° 83.0042.32%
Val 48.92+0.89° 45.84+0.64% 50.03+0.654% 51.26£1.50™¢ 51.86+0.355 52.59+0.715 57.69+0.83% 61.47+1.335
SEAA  35878+6.23"°  324.35+4.04* 358.28+4.124° 367.9+£10.74*° 381.83+2.40%  374.17+3.63% 419.77+5.23% 439.95+12.94%
Gly 58.02:+0.58"° 55.35+0.72 60.050.692% 60.7142.11%¢ 61.54+0.36™ 60.59+0.35% 66.52+0.80% 69.81+1.43%
Ala 161.0242.07%  160.96+2.55* 170.53+2.11"° 172.14+45.69"° 166.60+1.03%  173.25+1.20%° 181.28+2.52" 191.66+3.525¢
Pro 25.45+0.124% 24.6+0.25 25.3740.37°% 25.55+0.814° 25.22+0.134 27.35+0.40%° 27.23+0.35%° 28.62+0.64%
Tyr 38.93+0.314° 34.86+0.66™ 38.37+0.53%° 39.5+1.15"° 40.3140.35% 38.68+0.39% 43.17+0.63" 45.88+2.01%
ESE BILER Ser 52.94+0.56° 46.00+0.70* 53.04+0.65"° 53.63+1.67"° 56.59+0.285 55.12+0.49% 62.51+0.89%° 64.64+1.36™
Cys 1.32+0.86Aa - - - - - - -
Asp 1.37+0.104° 0.73£0.05" 0.87+0.114° 0.72+0.08" 1.79+0.15% 0.86+0.035 1.65+0.145° 0.98+0.06%
Glu 82.26+1.17"° 72.76+1.48% 79.06+1.414° 77.71£1.724° 92.30+0.50%° 88.63+0.535 101.11+1.57% 99.55+1.815%
YNEAA  4213144.66™°  395.27+6.24* 427.28+5.60"° 429.95+13.03"° 4443442435 444.48+3.23% 483.46+6.63% 501.14+10.48%
Arg 48.81+0.63% 43394074 46.76+0.63%° 462141224 51.91+0.385 50.62+0.415 55.83+0.94%° 55.50+1.16
Tau 166.62£1.37°*  180.9443.97*° 184.97+1.6*° 180.22+5.514° 179.23+0.84%  190.54+1.68%° 191.343.02% 202.16+2.75%
PEA 23.55+1.334 27.42+1.95% 26.69+0.124° 30.25+1.72%¢ 23.01+1.074 22.79+1.024 26.37+1.28%° 31.49+0.88"°
a-AAA  13.850.10* - - - - - - -
Cit - 7.19£0.07°% - - 5.77+0.03"% 6.15+0.20"% 5.84+0.174% 6.22+0.27%
EeRLHK  a-ABA 6.8420.025 5.78+0.06"° 5.47+0.06™ 5.76£0.114° 5.41+0.034* 5.75+0.374 5.55£0.07* 6.43£0.52"°
Cysthi 2.98+1.64% 2.20+£0.514° 2.50+£0.114° 2.2940.274% 1.03£0.024% 2.3040.57A™ 1.58+0.754% 3.47+0.88%
b-Ala 15.97+0.19% 14.38+0.3% 13.94+0.28 13.8+1.07% 12.75+0.68" 14.6140.114° 13.82+0.924% 14.9+0.80"°
b-AiBA  7.44%0.07* 7.94+0.09% 7.37+0.58" 7.47+1.79% 6.00+1.274% 7.69+£0.09 6.90+1.40 7.38+1.534
g-ABA  0.76+0.02* 0.77+0.021 0.77+0.024° 0.87+0.03%° 0.810.01%° 0.77+0.014 0.81+0.01%° 0.97+0.025¢
EOHNH2  9.44+0.43%° 12.56+0.71%° 10.47+0.314° 11.07+0.60%° 11.37+0.25 13.32+0.36"° 11.43+0.37% 13.34+0.53




&Ek2
o 0d 10d
TEM 0.1 ghkg TAEERAN 05 ghkg 2 S B 1.0 gke £A S B TEHN 0.1 ghkg TAEBRA 05 ghkg 2 S B 1.0 gkeg £A S B
Hylys 2.57+0.624° 1.43+0.03% 1.55+0.024 1.46+0.024 1.60+0.014° 1.610.04%° 1.53+0.024 1.54+0.025
Om 2.79+0.474° 1.87+0.06" 2.31+0.04" 2.29+0.08" 2.50+0.124¢ 2.02+0.04% 2.28+0.08° 2.14+0.06"
3Mehis  25.53+0.46"° 23.310.494 25310424 25.7340.68° 27.18+0.18% 26.86+0.17% 29.99+0.545° 30.74+0.67°°
HLERIALR  Ans 122.8141.924% 148.48+2.434° 143.95+2.54A% 140.83+5.474° 135.29+0.655 147.09+1.874° 140.35+1.36"° 146.44+3.01°°
Car  401825£9327"  4398.50+98.04""  4299.84+74.95"°  4266.92+14531"° 4036.89+16.94%  4321.6£54.92%°  4184.78+49.28"°  4439.59+75.46™
Hypro 1.94+0.26" 1.54+0.63" 1.810.79" 1.63+0.33% 1.56+0.16" 1.28+0.21% 1.53+0.32% 1.52+0.12%
SFAA  525025+£102.89% 55974411698  5559.27+90.99%°  5534.66+183.04*° 5328.48+22.05%  5633.66+67.32%°  5583.09+69.24%°  5904.91+99.97%
58, YFAA RTEHBEARE S, YEAA RTELERIESE, ac RTAR—MBL, FEEMIEGGE TR E L2402 EM, A B RTHRHLET,

iE: YNEAA &7 4 3E4E 2L

REVERAN GG I 1) 5 B R I BR & B e B AT AR R IENR, FRFERTEREE (p<0.05).
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Fig.2 The total free fatty acid (TFFA) contents of muscle tissue

(a) and fat tissue (b) in Cantonese sausages (mg/g fat)

E: SN AT LANEAN; MP A TFAL S8, ac A TR
—HEBH, RREMIE BB SE £ R R E M, AL B
FAAR 6B T, TRMEAI o) 10 35 B AR B &2 09 2
M, REFHEERTEFEE (p<0.05) .

Kl 2a FHIE 2b 43 2R 2 i s P FIE T 364>
SR RITRRIN & . WETREGE TR, &
110 dFIR#FE T M e B R TR & B R 5
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FTRR I A v R 2 B AR AR, I AR R 48
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TEfECAR 3 A T AT iR . 1X3R8, 7R
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Table 3 The sensory analysis of Cantonese sausages

0.1 glkg LAKER4N 0.5 glkg FALES By

1.0 gkg Ftt % By

I E EELH

e 4.36+0.92° 6.73+0.47°

Aok 4.64+1.12° 5.09+1.14%

ok 5.09+1.22° 5.64+1.12°

Fi# 5.45+1.04° 5.18+1.17°
HARTHEZ M 473£1.01° 6.09+0.94°

3.64+0.92* 3.64+1.03"
5.09+1.22% 5.73+0.9°

5.36£1.29" 5.36+1.43"
4.45+0.93" 445121
491+1.38° 5.18%1.17%

E: FATAER AR N EFEEATERLE LR (p<0.05).
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