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Effects of Drying Temperature on Flavonoids Extraction Rate from Young Stems and Leaves of Two Cassava
Varieties

WANG Ding-mei, WANG Wei, LI Qin-fen", LI Wei, CHENG Han-ting, LI Guang-yi, MAI Li-wen

( Environment and Plant Protection Institute, Chinese Academy of Tropical Agricultural Sciences, Haikou 571101, China)

Abstract: To improve flavonoids resources utilization level of young cassava stems and leaves, using cassava varieties SC09 and SC205 as ob—
jects, investigated the effect of different drying temperatures(40~120 °C) on the flavonoids extraction rate( FER ) and their stability in 120 d
storage period after drying, explored a right drying storage method for postharvest young cassava stems and leaves. The research showed that
total FER rised first, and then fell and rised again with the increase of drying temperature. During 40~80 °C, the total FER was obviously in—
fluenced by variety and temperature, but only temperature was main factor affecting total FER during 90~120 °C. Extract degree of flavonoids
include rutin, amentoflavone or catechin, kaempferol, hesperidin, quercetin minished in order; the effect of cassava variety on the extraction
rate of catechin and hesperidin was greater than that of drying temperature, but that contrary to other 4 flavonoids. Variety and temperature
had a maximum impact respectively on catechin and rutin extraction rates. Whereas both of variety and temperature had a minimum impact
on kaempferol extraction rate. FER reached higher levels of 1.42% and 1.53% respectively in SC09 after 120 °C drying and SC205 after 110
°C drying, and had best stability during 120 d storage period. The extraction rate of hesperidin increased after drying storage, and that of other
5 ingredients were changing with different varieties and temperatures; the coefficient variation (CV=1.03%~6.86% ) of kaempferol was
minimum and its stability was best; extraction rates of rutin and kaempferol in SC205 after 110 °C drying were maximum, whose increasing
rates were 44.89% and 7.27% respectively with a small separate degree(CV were 6.94%, 4.59% ) and good extraction stability. Maximum in-
creasing rates of catechin, amentoflavone, quercetin and hesperidin were 211.60% , 17.60%, 186.39% and 538.08% respectively. However,
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their stabilities of extraction efficiency were poor (CV=18.47%~50.03% ) during storage. A right drying temperature after picking young

cassava stems and leaves as flavonoids resource to be utilized depended on the target composition and cassava varieties.

Keywords: drying temperature; young cassava stems and leaves; flavonoids extraction rate
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Figure 1 Effects of drying temperature on total flavonoids
extraction rate from young cassava stems and leaves
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Figure 2 Effects of drying temperature on flavonoids extraction rate from young cassava stems and leaves
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Table 1 Variation analysis of flavonoids extraction rate among drying temperatures(T) and cassava varieties(V)

PR S T — K i iz % %8 HER
24 Catechin Rutin Hesperiden Quercetin Kaempferol Amentoflavone
Measure parameters - - - - - -
aEPV o RET ARV WRET RFVORET &FVORET SFVOEET BRIV RET
SEH{E/mg kg™ 84.2 84.2 622.5 622.5 12.0 12.0 1.0 1.0 17.9 17.9 136.3 136.3
Pt 2img - kg™ 60.1 514 134.6 502.8 6.4 4.7 0.6 0.8 0.1 0.6 30.6 89.0
AR SR B% 71.4 61.1 21.6 80.8 53.2 38.9 56.5 79.3 0.8 3.2 225 65.3
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Table 2 Changes of total flavonoids extraction rate from dried young cassava stems and leaves during storage period (30~120 d)(%)

il TR VI A7 1) Storage time
Varieties  Drying temperatures/°C  Starting values 30 d 60 d 90 d 120 d

SC09 60 1.89a 1.12(-40.89)d 1.27(-33.06)d 1.47(-22.21)c 1.72 (-8.96)b
70 1.76a 1.34(-23.80)bc 1.13(-35.85)c 1.22(-30.52)bc 1.53 (-13.37)ab
120 1.53a 1.42(-7.57)b 1.45(-5.01)b 1.72(+12.52)a 1.74(+13.66)a

SC205 60 1.40a 1.12(-20.15)b 1.30(-7.49)ab 1.16(-17.45)b 1.36(-2.83)a
110 1l.41a 1.15(-18.28)a 1.22(-13.27)a 1.23(-12.45)a 1.36(-3.61)a
120 1.65a 1.54(-6.53)ab 1.44(-12.42)bc 1.32(-20.05)c 1.45(-12.00)bc

1. On=3; QHF S N NHRIBEAFXT W A1 1Y & 43751k % (Relative percent change to initial extraction rate, RPCIER), “+” g4k, “=" Mk ; 355
Ja TN Z R EER, WAT AR PR R A 2R E % (P>0.05) , A F R FRoR #2257 8 3% (P<0.05),
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Table 3 Variation analysis of flavonoids extraction rate from dried young cassava stems and leaves during storage period (30~120 d)

JbFE LT Treatment code SC09-60  SC09-70  SC09-120 SC205-60 SC205-110 SC205-120 E-J{f Average
JLZEE WA (Y Starting value/mg-kg™ 41.80 223.02 95.02 61.49 41.18 27.25
Catechin S-+4{E Average/mg-kg™ 130.25 173.06 160.77 55.54 79.34 38.85
FHXTRIIR 1E7E {2 RPCIER/% +211.60 -22.40 +69.20 -9.66 +92.68 +42.58
FrifEfw 2= Standard deviation/mg- kg™ 50.65 29.49 52.23 12.69 39.12 13.75
75 S5 Z % Coefficient variation/% 38.89 17.04 32.48 22.85 49.30 35.40 32.66
T WA Starting value/mg-kg™ 165611 151738 103117  821.19 701.50 644.06
Rultin S-¥4{E Average/mg-kg™ 101021 108340 133235 77655 101640  878.60
FHXTRIIA 1E7E fL % RPCIER/% -39.00 -28.60 +29.21 -5.44 +44.89 +36.41
FrifEfw 2= Standard deviation/mg- kg™ 72.38 71.15 167.65 132.60 70.58 102.33
75 S5 Z % Coefficient variation/% 7.16 6.57 12.58 17.08 6.94 11.65 10.33
T A R WILH{E Starting value/mg - kg™ 16.14 13.69 4.68 7.34 12.14 9.68
Hesperiden SEH{H Average/mg-kg™ 16.73 36.10 29.85 1175 15.91 13.83
AHXRT R AR {23 RPCIER/% +3.69 +163.62  +538.08 +59.96 +31.01 +42.76
FrufEfw 2= Standard deviation/mg- kg™ 6.89 18.58 11.81 4.73 3.20 2.39
75 5 Z $ Coefficient variation/% 4117 51.48 39.58 40.23 20.11 17.25 34.97
i iz ¥)hA14 Starting value/mg-kg™ 0.55 2.27 8.79 0.59 9.05 8.49
Quercetin SEH{H Average/mg-kg™ 1.04 3.98 11.24 1.68 6.92 11.90
AHXRT R (A8 {3 RPCIER/% +87.57 +75.39 +27.93 +186.39 -23.51 +40.09
FrufEfw 2= Standard deviation/mg- kg™ 0.41 1.40 3.41 0.84 4,53 2.79
75 S5 Z % Coefficient variation/% 39.51 35.19 30.32 50.06 65.41 23.47 40.66
i Zs iy ¥ItR{E Starting value/mg-kg™ 17.62 19.70 17.24 17.31 18.15 18.76
Kaempferol SE-#51H Average/mg- kg™ 17.24 18.59 18.43 18.21 19.47 19.95
FHXTRIIR 1E7E {2 RPCIER/% -2.15 -5.64 +6.88 +5.20 +7.27 +6.30
FrufEfw 2 Standard deviation/mg- kg™ 0.18 0.55 0.26 0.98 0.89 1.37
75 S5 Z % Coefficient variation/% 1.03 2.97 1.43 5.38 4.59 6.86 3.71
THAE A2 B ] ¥ItR{E Starting value/mg-kg™ 284.47 232.47 131.26 243.72 202.63 346.23
Amentoflavone SF-#5# Average/mg- kgt 20362  187.60 15437 21277 19857  325.36
FHXTRIIA 1E7E {2 RPCIER/% -28.42 -19.30 +17.60 -12.70 -2.00 -6.03
FRUEMR 2 Standard deviation/mg-kg™ 6.22 13.61 28.50 60.36 10.81 127.46
7ir S Z2 %4 Coefficient variation/% 3.06 7.25 18.47 28.37 5.45 39.17 16.96
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