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Abstract: To explore the effect of different drying methods on total flavonoids components and content and antioxidant
activity of hawthorn, three drying techniques were selected including hot air drying, vacuum freeze drying and hot air
combined liquid nitrogen drying. The total flavonoids yield, total flavonoids fraction and content of hawthorn powder
samples were determined using sodium nitrite-aluminum nitrate-sodium hydroxide colorimetric method and high-
performance liquid chromatography (HPLC). The antioxidant capacity of each sample was assessed using the free radical
scavenging ability experiment. The results showed that the color difference values of hawthorn powder samples dried by hot

air drying, vacuum freeze drying and hot air combined liquid nitrogen drying were 20.60, 17.70 and 20.05, respectively.
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The yields of hawthorn total flavonoids were 64.59, 71.48 and 60.77 mg/g, respectively. The scavenging ability against
DPPH radical was 19.56%, 30.14%, and 18.50%, respectively. The free radical scavenging rates for ABTS" were 51.81%,
75.08%, and 48.68%, respectively. And the hydroxyl radical scavenging rates were 48.98%, 55.77%, and 36.04%,
respectively. The total flavonoids yield and antioxidant activity were the highest in the vacuum freeze dried hawthorn

powder samples, which were significantly different from those extracted by other drying methods (P<0.05). The qualitative

and quantitative analysis of total flavonoids of hawthorn by high performance liquid chromatography showed that the total

flavonoids obtained by the three methods contained rutin, hyperoside, myricetin, quercetin, apigenin, isorhamnetin, but their

contents were different, and the total flavonoids content of the vacuum freeze dried samples was the highest, reaching

308.65 mg/g, which was significantly different from that of the other samples (P<0.05). In addition to this, there was also a

linear relationship between the three antioxidant modes and the content of the six components. In conclusion, vacuum

freeze drying treatment of hawthorn is a recommended method for extracting total flavonoids from hawthorn, which can

effectively reduce the effect of processing on the content and antioxidant activity of the total flavonoids from hawthorn.

Key words: hawthorn; total flavonoids; drying method; antioxidant activity; scanning electron microscopy; high

performance liquid chromatography
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Table 1 Gradient elution program
P i) (min) A 0.1%HERIK (%) BZJiE (%)
0~10 90 10
10~11 40 60
11~12 50 50
12~13 55 45
13~14 70 30
14~15 80 20
15~16 90 10
16~20 90 10
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107X+30018, 172 " Y=5.98x107X-60000, i}z 2%
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Table 2 Color difference of hawthorn powder

T L a b AE
PR T4 74.30+1.31° 11.37+0.62° 21.51+1.27° 20.60+2.02°

HAERHETE  77.14£2.03* 10.90£0.51° 19.18+1.12° 17.70+1.51°
RS WA T 75.24+£1.33° 10.95£0.52° 22.70+1.51* 20.05+1.72°
: RIS )13 7R 25 7 . 3 (P<0.05) .
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AN [R) A 95 T7 2CAR BRASE o B9 SO S5 A an 1] 1 J
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A4 LA TR BE AR, [RIR AR gl . HEVIE At
SRR PUAE AT IS s ARSI TR
Ah R /NI BT 22, 1 HES TR AR R ES IR
PR R R TRV BESS, (A5 A TP K A5 A )
SZRH, K347 K R N, AR IR 53 R THIK 53
TE oK dtohl BB /NIRRT G . FERCR 500 509 4%
PSS, AT LUE B, FLA5v O TR S R ARG
W, MRRIRUL R PR S R TR A 20 AT 2% L, 7T
A PR B2 AR i 19 25 B0 A AR R NS R
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Fig.1 Observation of the microstructure of hawthorn powder
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Fig.2 Determination of total flavonoid yield in hawthorn

e AR AR 2 57 3 (P<0.05) .

24 AFRFEARLBERIEREEE
TRAXT S S R UL 3, TR A B AR S 2
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R ETT L 2Bk . il ER bR TR RS
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EEHEH 308.65+0.24 mg/g, LR T HUXBCG AT
S R AR Fh Oy 2, B g M 2E R (P<
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Fig.3 Chromatogram of hawthorn total flavonoids mixed reference material (A), vacuum freeze dried sample (B), hot air combined

with liquid nitrogen dried sample (C) and hot air dried sample (D)
TE: LT, 24 2B00T, 3R, 4 MR, 5P SRR, 6. 2 RE R

3R R AY L
Table 3 Composition and content of total flavonoids
in hawthorn

BT 80.210.40° 33.43+0.25° 34.65+£0.27°
o2 SES 138.58+0.76" 64.60£0.39° 67.64+0.40°
LTS 46.68+0.23 10.24+0.11° 8.42+0.12°
Mtz % 28.27+0.14° 6.07+0.13° 3.10+0.11°
FrRE 4.54+0.41° 0.870.04° 2.11£0.10°
FRER 10.37+0.10° 4.09£0.02° 3.3540.14°

JER STy 308.65+0.24° 119.30+0.14° 119.27£0.11°

AT AR R RN .35 25 55 (P<0.05) .

BEECN 119.30+0.14 mg/g, W& T UK, B0
WEZF(P>0.05), FRAHEA TR RS, £F
LRI AR, (A RN S B i o & 2 U,
LA AR R 4 S A A2 5 B B BRI, T LS8
VR F B A0S, dEfe T 5 8l b T
HHRSS Y B A A RS T AT T RTHAE
TERET, Befh 400 A Uk, TS W1 i P &
A F LA PYFSF LI BRI A A, Bads T —55 o8,
Wb T R IR B ) A T R
25 ARFEARBLBEREELENE

ASTE) T AL B A LA SBR[ 2S5
SRS ANIE] 4 FIoR, TEUEENS B P, BRBAMXT REAE,
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Table 4 Correlation analysis of flavonoids content and antioxidant

activity of hawthorn in different drying methods
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