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Active substances, antioxidant capacity and antibacterial activity
in stems of 29 varieties of raspberry
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Abstract: In order to achieve the high-value utilization of active substances in raspberry stems, the extracts from
29 varieties of raspberry stems in Northeast China were prepared by ultrasonic-assisted extraction method, with
the contents of total phenols, total flavonoids, phenolic compounds, antioxidant capacity and antibacterial activity
measured and correlation analysis conducted. The results indicated that the total phenols content in raspberry
stems were 1.10~3.27 g/100 g dried raspberry stem, and total flavonoids content were 0.69~1.32 g/100 g dried
raspberry stem, with "Beijing 32" showing the highest total phenols content, and "Beijing 21" the highest total
flavonoids content. Ten phenolic acid derivatives and seven flavonols were identified from 29 varieties of
raspberry stems, mainly chlorogenic acid, arbutin, cryptochlorogenic acid and ellagic acid, with chlorogenic acid
content ranging of 2.51~11.38 mg/g dried raspberry stems. The half inhibitory mass concentration (ICsp) of
1,1-diphenyl-2-trinitrophenylhydrazine free radicals and 2,2'-azino-bis(3-ethylbenzthiazoline-6-sulphonate) free
radicals for 29 varieties of raspberry stem extracts were 2.22~5.79 and 1.22~4.32 g/L, respectively, and the iron
ion reducing capacities ranged of 0.50~1.09 mmol/g dried raspberry stems. The 29 varieties of raspberry stem
extracts showed inhibitory effects on four foodborne pathogens (Saphylococcus aureus, Bacillus subtilis,
Escherichia coli and pseudomonas aeruginosa), and exhibited the strongest antibacterial ability against
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pseudomonas aeruginosa, with a minimum inhibitory concentration and minimum bactericidal concentration of
3.12 and 6.25 g/L, respectively. The higher polyphenol content in 29 varieties of raspberry stem extracts, the

stronger antioxidant capacity and antibacterial activity.

Key words: raspberry stem; polyphenols; flavonoids; phenolic compounds; antioxidant capacity; antibacterial

activity; modernization technology of traditional Chinese medicines
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Table 1 Antioxidant and antibacterial activities of stem extracts of different varieties of raspberry
b fkne B E/(g/L)
o N o) i F 2 - BT
i ICSO((-gI/)E)PH)/ ICSO((-;\/E)TS ) ( mjﬁfé " - R KT B

MIC MBC MIC MBC MIC MBC MIC MBC
st 9 2.37+0.15*° 1.99£0.07°° 0.7940.028 6.25 6.25 12.5 12.5 6.25 12.5 3.12 6.25
Jtmt 10 3.22+0.13°7 3.21£0.43 0.6120.01°P 6.25 12.5 12.5 25 12.5 12.5 6.25 12.5
Jtnt 19 2.78+0.08"" 3.90+£0.105™ 0.810.017 6.25 12.5 12.5 25 6.25 12.5 3.12 6.25
dtnt 21 2.40£0.09*° 1.99£0.09°° 0.8240.01°™" 12.5 12.5 6.25 12.5 6.25 12.5 3.12 6.25
dext 32 2.22+0.14° 1.76+0.06" 1.09+0.02° 6.25 6.25 6.25 12.5 6.25 6.25 3.12 6.25
DNSI 3.32+0.36"* 2.2940.10°™" 0.76£0.03"* 6.25 12.5 6.25 12.5 6.25 12.5 6.25 6.25
DNS4 3.40+0.37"%  2.73+0.19' 0.70+0.00"™ 6.25 12.5 12.5 25 12.5 12.5 6.25 12.5
DNS5 3.78+0.27 4.21+0.21" 0.82+0.02°¢ 125 125 125 25 6.25 125 6.25 125
DNS9 2.48+0.07"° 1.2240.16 0.84+0.03%" 625 625 625 12.5 6.25 6.25 312 625
i 3.09+0.08" 4.32£0.20™ 1.09+0.03" 125 125 125 12.5 12.5 125 6.25 125
Rk 5.79+0.72" 4.30£0.07™ 0.670.02™" 12.5 125 125 25 125 25 12.5 125
% 3.35+0.06"* 1.92+0.19¢ 0.78+0.03¢7 6.25 12.5 12.5 25 12.5 12.5 6.25 6.25
1% 2.40+0.29° 1.53+0.32%" 0.86+0.02%¢ 312 6.25 12.5 12.5 6.25 12.5 6.25 6.25
15 2.81+0.17"¢ 2.67+0.34" 0.73+0.05*' 125 12.5 12.5 12.5 12.5 12.5 6.25 6.25
W25 2.44+0.14*° 1.70£0.07°¢ 0.81£0.017 6.25 6.25 6.25 12.5 6.25 12.5 3.12 6.25
AR T 5 3.65+0.15% 3.69+0.29 1.000.02° 12.5 12.5 6.25 12.5 6.25 12.5 3.12 6.25
EERLS T S 2.74+0.31"¢ 2.16£0.18%¢ 0.77+0.02"* 6.25 12.5 12.5 12.5 12.5 12.5 6.25 6.25
ES6) 3.2940.25¢% 1.97+0.26° 0.66+0.02™" 6.25 6.25 6.25 12.5 6.25 6.25 6.25 6.25
HLI #f#E  2.72£0.09¢ 1.96+0.20" 1.02+0.01° 6.25 125 125 125 6.25 12,5 6.25 6.25
B 2.94+0.08°¢ 3.82+0.03"! 0.79+0.04%7 12.5 125 125 25 12.5 12.5 3.12 6.25
JeH 3.45+0.14"% 3.73+0.39% 0.69+0.02"™ 6.25 125 125 12.5 12.5 25 6.25 625
PR AR 3.68+0.15" 4.16£0.11"™ 0.76+0.03" 6.25 125 6.25 125 125 12,5 6.25 6.25
IR 3.2420.10™ 4.06£0.05™ 0.87+0.01°¢ 6.25 12.5 12.5 25 12.5 12.5 6.25 12.5
AR FR 4.59+0.07" 3.17+0.36 0.500.02¢ 125 125 625 12.5 6.25 125 6.25 125
i K 2% 3.60:£0.49" 2.57+0.07%" 0.80+0.02" 6.25 125 125 125 6.25 12,5 6.25 6.25
Y&/l EAN 3.36x0.10™* 2.70£0.11™ 0.59+0.01° 12.5 12.5 12.5 12.5 12.5 25 6.25 12.5
Pk 2.40+0.19 2.10£0.19° 0.77£0.01™7 6.25 12.5 6.25 12.5 6.25 12.5 6.25 6.25
Bk 5.41+0.09™ 2.79+0.09" 0.64+0.02"° 12.5 25 125 25 12.5 12.5 6.25 125
%22 2.67+0.22"¢ 2.47£0.09" 0.92:0.02° 6.25 6.25 6.25 12.5 6.25 12.5 3.12 6.25
£/ o NN 0.011£0.00 0.028+0.00 24.610.09 — — — — — — — —
(SN — — — <1.56 <156 <156 <1.56 <I1.56 <I1.56 — —
RRER — — — <156  <1.56 — — <156 <1.56 <156 <1.56
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