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Effects of different drying methods on the chemical composition
and antioxidant activity of Albiziae Flos
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Abstract: To establish a method for the determination of quercitrin,isoquercitrin and quercetin in Albiziae Flos. Through the
determination of the contents of chemical components and their antioxidant activities , the effects of different drying methods on
different specifications of Albiziae Flos were explored to provide a reference for the selection of the primary processing tech-
nology of Albiziae Flos. The two specifications of Albiziae Flos were dried by sun-drying, shade-drying, drying after steam-kill-
ing, drying after microwave-killing , hot-air drying (30,50,70,90 °C ) ,and freeze-drying, and the samples were tested for total
flavonoids , isoquercitrin, quercitrin, quercetin content and and antioxidant activity by ultraviolet spectrophotometry (UV),
high-performance liquid chromatography ( HPLC) , colorimetric method and ABTS, DPPH methods. The samples of different

specifications after drying were comprehensively evaluated using principal component analysis (PCA) , cluster analysis ( CA)
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and correlation analysis. The results of the study show that, the results of chemical composition and antioxidant activity of sam-

ples from different drying treatments were significantly different. Correlation analysis showed that the total flavonoid content

and quercitrin content were significantly positively correlated (P <0.05) ,and quercitrin content could be used as an evalua-

tion index for the magnitude of the total flavonoid content, quercitrin was positively but not significantly correlated with

O, radical scavenging capacity. Quercitrin content and total flavonoid content showed significant positive correlation (P <

0.05) or highly significant positive correlation (P <0.01) with the other four antioxidant indices,and quercetin content was

significantly and positively correlated with ABTS free radical scavenging capacity (P <0.05) and it was hypothesised that

quercitrin and quercetin were the main antioxidant active substance in the two specifications of Albiziae Flos. Different drying

methods had significant effects on the two specifications of Albiziae Flos,and it was suitable and appropriate to use 70 °C dr-

ying treatment for the Albizia julibrissin Durazz. flower ( AJF) ,and freeze-drying treatment for Albizia julibrissin Durazz. flower

bud (AJFB) ,and it was not suitable to use shade-drying treatment for both AJF and AJFB. This study provides an experimen-

tal basis for the selection of the primary processing methods of the two specifications of Albiziae Flos.

Key words: Albiziae Flos;drying methods ;chemical composition ;antioxidant activity
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Table 1  Linear relationship of three flavonoid components
%y w175 72 2R R
Component Regression equation Linear range ( pg/mL)

SEMHEZ F Tsoquercitrin Y=1.85x10"X -5.57 x 10° 2.01 ~ 75.25 0.999 7
Wit Quercitrin Y=2.06x10"X -1.79 x 10° 50.25 ~ 502.50 0.999 1
il % Quercetin Y=3.36 x10’X - 1.59 x 10° 0.60 ~ 12.06 0.999 8

A 2
3
1
Hi J
.~ ' 71 L T T’ T
10 20 30 40 50
A 1A] Time (min)
B
2
o
o o2l i —
' o 20 30 “d0 w0

i ] Time (min)

&2

RATREBET(A) FUERE T (B) 0 HPLC &K

Fig. 2 HPLC chromatograms of mixed controls ( A) and samples solution (B)
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Fig. 4 The contents of three flavonoids in two specifications of Albiziae Flos treated with different drying methods
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£2 FATRAXDER2 MARERIELAMHELFE (v £5,n=3)

Table 2 Antioxidant activity of two specifications of Albiziaw flos after treatment with different drying methods ( X £s ,n=3)

PréaALTEPE Antioxidant activity

0; A%
At onE e e LA S TERRE LI
Specification method Fe' * DPPH free ABTS free Superoxide Total
reducing ability radica'l'scavenging radica'l ‘scavenging " ar]“::iiz - ar;Z;)ZLrii;nt
ability (% ) ability (% ) ra lavijﬂi};(%)g &

BWAE AJF DI 0.246 +0.008%°  57.89 £3.654°  62.977 +1.9118  21.62 £2.632° 0.116 +0.005¢
D2 0.236 £0.003°!  61.6£2.043°1  65.466 +0.473%  22.95 +0.069° 0.122 +0.003°
D3 0.241 £0.008™ 65.063 £0.439"™  64.556 +4.618%  24.927 +1.443*  0.121 20°
D4 0.257 0% 65.653 +0.289"  71.540 +0° 24.450 +£0.346™  0.127 £0.002"
D5 0.263 +0.019* 71.977 £0.282°  74.306 £0.479"  23.370 £1.777¢ 0.126 +0. 003"
D6 0.246 £0.005%°  62.363 +1.461™ 67.773 +0.161°  24.663 £0.531*  0.123 +0.002™
D7 0.244 +0.016™ 58.400 +2.338% 74.950 +0.797"  32.987 +2.499° 0.126 +0"
D8 0.220 +0. 009! 55.363 £3.215°  70.347 +1.599%  27.363 +3.158" 0.123 £0.003"
D9 0.256 £0.002®*  74.850 +0.294*  79.650 +0.797*  21.813 £3.094° 0.140 +0.003°

AWk AJFB D1 0.269 +0.010° 60.084 +0.288¢  64.360 =0cd 25.880 £0.208"  0.134 +0.002¢
D2 0.234 +0.011¢ 49.620 £1.32"  59.420+2.892°  24.963 £0.393"  0.126 +0.001"
D3 0.273 +0.003° 67.593 +0.439"  65.650 £1.749°  26.070 £1.247*  0.143 +0.002"
D4 0.301 £0.016* 65.060 +0° 67.400 +1.437"  25.040 +0.329"  0.142 =0
D5 0.284 +0.008"™ 67.590 +0" 62.617 +1.599% 22,690 +1.975° 0. 146 +0. 002"
D6 0.286 +0.002" 60.343 £0.289¢  65.470 £0.953°"  26.297 £+0.266"  0.139 £0.001"*
D7 0.305 +0. 008" 59.580 +0.294%  67.770 £4.624"  28.310 +2.702° 0.161 £0.012°
D8 0.310 +0. 002° 57.637 £0.289°  78.913 £2.072°  24.170 £0.398™  0.160 +0. 006"
D9 0.279 +0. 020° 91.977 £0.150°  69.980 +£1.749"  24.660 £0.814"  0.139 +0.003"

TE AN JE)/INE TR R i) — U AN [ TR dl A 2 k22 5 (P <0.05)

Note : Different lower case letters indicate significant differences between different dried samples of the same specification (P <0.05).

2.3 AETELEHNAEREAMLELERERTES
AEM
2.3.1 Em4H 45 PCA

DI Bz Mk B 25 S i B L I
Fe’ " iR J5fiE J1 \DPPH [ th &3 BR ik 11 . ABTS [
FEWEBRAE S .0, A MIERREE S ALE P E L BE T N
FEPREE G VA AN [R]85 0 ARG WOK o o
(52, R PCA XSG FT-GWOK AT 18055
Bro G5RAUALTHRILT 3 MFIEEKXT 0.8 A9 &
Wy, =3 B2t Z 5Tk ARk 3 85.037% , & WK
FHREUT 2 AMFIEE AR T 0.8 MM, & Rit
J7 2 DTk FE AT ik 5] 80. 682% (W3R 3) . Ui A XK
ARG WK 2-3 A F2 R A3 FEAS 1 0] DL X Hl fz ik
ANTF] 1 T A B S B i BT i, AT SR AR
A VAKHATERE VM o INERATHE R (D3R 4) 7T LA
FlL, AT M 1 FE M Fe’* 05 AE S B

PR BT AL RE T MR H B9 AE B RS, ) 2
B R A A5 B AR R, B 3 EE R
BT (0, HHETEERBE I UG B RIE. SOk E
BT 1 T A B S R SRR A
Fe'* i J5RE 71 . DPPH [ th ZE 75 B AE 1 L ABTS [
FEWG R RE ) ALE AL RE D M5 BRIk, Eali) 2
BB R R L0, A SR R AE T AR B ARk
A R FT7 28 STRRAR T S UAE G O 23
BRI, SR ERAL BRS W AE L b1 i AT PR
¥, BB R G i, HEP EERT (IR 5)

NIRRT IR X 2 Bl RS 3 WAL 25 41 5 )
F LAV RIEIT BB UAEE & HR 70 “CHt
AR PR A A WOR BRIV R T AR AR B B
THE AR S5 A 15 2 f AR, Wl AR 09 5 3
KEERZR TR HEZ S5, 235 PP R A A
MG 1 P RE XSS AL RIS WK BT i i — E R o
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Table 3 The principal component value and contribution rate
A L FEIER | TR Rit T2 S
Specificati Principal t o al Variance contribution Cumulative variance
pecification rincipal componen igenvalue rate (%) contribution rate (% )
EWAE AJF 1 4.382 48. 685 48. 685
2 1.944 21. 604 70. 288
3 1.327 14.749 85. 037
AWK AJFB 1 4.717 52.416 52.416
2 2.544 28. 266 80. 682
F4 BEFHETER
Table 4 Initial factor load matrix
o EH ) EH
BRAEAEIR Principal component BYAA S Principal component
AJF indicator AJFB indicator
1 2 3 1 2
Fed* 5 fE S 0. 906 0. 098 0. 237 ByrEkRES 0.912 0. 155
B R 0.9 0.328 0. 191 DPPH A L ERBE S 0. 905 0.376
BT ALRE T 0. 861 0.252 0. 265 ABTS F L5 5 RE 11 0. 848 0. 460
i 2 0. 836 0. 467 0.113 Js§-a. | 0. 833 0. 296
ABTS H &5 FRRE 11 0.784 0. 139 0.419 Wil iz 0.754 0.192
DPPH { f 355G - 0.273 0. 812 -0.012 S R 2R 0.750 0.193
Wi iz 2% 0. 545 0.784 -0.032 Fe’* R 5t ) 0. 666 0.534
S R 0.528 0.077 0.722 i 0.222 0.941
05 At EETEERAE ) 0.215 0. 497 0.673 05 A hFETHERRES 0. 179 0.914

x5 ARTFRAZERHERDESREEZETN

Table 5 Principal component scores of samples with different drying methods and their comprehensive evaluation

a1 15

EWY 2 135y

Enr 3 135

ey poe A

Fik% TRy e Principal Principal Principal '/T = 4.? o Gkt
e . Combined Overall
Specification Drying method Component 1 Component 2 Component 3 .
score ordering
score score score

EWAE AIF D1 -0.93 0.97 1.26 0.07 6

D2 4.75 0. 96 0. 54 2.57 9

D3 1. 16 -1.22 1.8 0. 67 3

D4 0.39 -0. 61 0. 44 -0.01 5

D5 0.49 -1.47 -1 0. 83 8

D6 0.02 0.44 0. 67 0.22 4

D7 1.87 1.71 0.55 1. 60 1

D8 2.62 1.37 -1. 82 1.53 2

D9 0.15 2.16 0. 47 0. 55 7
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2:5% 5( Continued Tab. 5)

EMr 1 155> Fgr 2 1355 ES 3 1357

YT YN

FAE ER YIRS Principal Principal Principal “rH 4{,:6} R
e . . . Combined Overall
Specification Drying method Component 1 Component 2 Component 3 .
score ordering
score score score

AWk AJFB D1 2.81 -1.93 2.02 9

D2 -1.48 -0.98 -1.05 8

D3 -0.71 0.73 -0.58 7

D4 1. 15 0. 60 0.43 4

D5 2.01 0. 83 0.82 2

D6 0.42 0. 04 0.21 5

D7 0.21 3.18 0.79 3

D8 1.83 2.05 0.38 6

D9 4.30 0. 19 2.20 1

2.3.2 BEHHCA

It RG] i — R TR Z R
ZESHIRR (WES)  HESZ AP ER G B
X B (ML ARG, 22 S

REDHT IR, AN [F TR A0 B BT A A AR R
BT A 4 SRS T 50 CHET .70 CHt
T ZEVEARE R M O R R TR 30 CHET
SIS G UAEHRE R —25,50 CHET 1 70 C Ak
TR ZRVRRTE R ML RO R S AR A R
S, 16 BH AT LA AL B Ak R T R 1 e
W28 30 CHETFALFEAY A IAEFESL 43 A5 2 28 I+
FERAT RS 3 28 R VR TR AE L 0 o 4 25, B0k

A

D1

D6

o O O
X & 3
: , :

=2

S
b
|

TF4#771%:Drying method

©
-]

=]
0

D9

T T T T T T
0 5 10 15 20 25 30 35

i B Distance

AR A P A R T R A e, T 5
MR RES R . AN TR AR BRI BT AT G 0k
FEABTTIAA 3 AN RIS, i+ AT 50 CHE+ 78
PR R BT R R T R B AR B E5 UORAE dh
BA—2,70 CHETFI90 CHETFEA R AE 2 2K,
30 CHEF RIS IR THRRE AL 2> 050 3 28, Xl B
HT T B ORIk S8 1o A ) A = OB A A ik
A B, XU A A OR A 0 B 385 P 1 Rt 4R
RENAAAEII B 255 . S WORKERN Y 3 BRI By
ZEWLR/NT B AERY , 2 W48 7 50 G UOKAE i
JRHE ARSI 22 5 /N T 5 RAE R il

B
DI
D2 1
'gD3-
=
2 D6
2
S, D4+
2
H p7 1l
= pg
+
L 1
I
D9
T T T T T T T T
0 2 4 6 8 10 12 14 16 18

BEE Distance

5 AEFEAXLGEREEREL(A)FMERK(B)WREDHT
Fig.5 Cluster analysis chart of AJF (A) and AJFB (B) treated with different drying methods

2.3.3  HERE RSG5 REAE AKX ST

2 FhRLAR G AL 25 O AL~ ) o R S e 1
RER TR B A S NI, o TR e REA A
TR B AZ AL, BATHEAT TGV 5 5 Bk

T PERIARSCTE 23T o AT rh %7 2 (R A A DGk
AL, BN SE 40 E J7 2 FF P 64 T
I 1 3R G ph G 7 2 1 RO S R
SPSS Hft Spearman A1 5 2 BR300 A K 48 75 2 Bl
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A AL YR IEAEAL 5 W) 5P R AT PEZ Al AH
BRA(MEE) o

T 5 S BRI B e R R
FAR (P <0.05) , S5 B 3R 5L IE A OB 35, Hi e
HE AR B S BN bR, S Bl
SAACRE TR 5 4 FhE MR Z 18] AR SCAE R BLAS
[l o A e MR B e L R A (P <
0.05) , Hft B & ARy o B &5 R/ NI PRARY
f8h5, 5 0, B HEIEERAE R IEAHKMEANEE .
B B ML B i S A DU R R A 5
FIEMSE(P <0.05) 8ifk W& IEAH K (P <0.01),

it R &S ABTS [ i B BRAE T 52 35 IE A %
(P <0.05) , St H & 5 5 Mot fbfitn 21k
FHORERGAARSE  (HAN 28 I B2 T R K 36 n] g
I 2 P RAER M EEH R T, Fe' iE
JELRE T MLE P AR RE ) Z A S AR 35 IEAH G (P <
0.01) , i3k B H 5 HHH S A 52 16 M 40 1) Fe® 30 5
oy Fe' 1A 0,0, A dETEBRAE A DPPH [ iy
SEVEBRAE 1 B AR SCR B.35 , HAb A AL RE ) 16 5
Z IR R S IE AR SN 35, i m] AR IR LA
A —EXR ™,

®6 ARTHERAEHREMER S SHANFEEXESHF

Table 6  Correlation analysis of flavonoid composition and antioxidant activity of samples with different drying treatments

DPPH [ 0; A
Pt I G AES o L] HEEREE S BT
; . B fe DPPH PRI e LRy
i1 st wc g 00 BT B prs Supeneide AL
Index Isoquercitrin Quercitrin -~ Quercetin . < . free radical ~™O™MC¢ .
flavonoid  reducing radical . radical antioxidant
-~ . scavenging . o
ability scavenging ability scavenging capacity
ability ability
=y aEga s
#Wﬁﬂ— 1 -0.055 0.395 0.511°*" 0.195 0.253 0.381 0.193 0.153
Isoquercitrin
*gﬁ’iﬁm 0.055 1 0.257  0.509* 0.637°* 0.587°  0.375  0.053  0.629""
ﬁiﬁiin 0.395 -0.257 1 0.152 0.011 0.571* 0.474" 0.395 0.024
SR . . .
. 0.511 0.509 0.152 1 0.084 0.451 0.736 " * -0.026 0.207
Total flavonoid
D3+ =S
Fe " ERRED 0.195  0.637°°  0.011 0.084 1 0.247  0.133  0.034  0.832*"
Fe’* reducing ability
YA B
DPPH F th JLiis¥iie s DPPH 0.253  0.587° 0.571°  0.451  0.247 1 0.216  0.366  0.221
free radical scavenging ability
A 2L
ABTS Em%{ﬁﬁﬁbﬁ . - 0.381 0.375 0.474* 0.736" " 0.133 0.216 1 0.038 0.188
ABTS free radical scavenging ability
05 H HIBETEERAE
Superoxide anionfree 0.193 0.053 0.395 -0.026 0.034 -0.366 0.038 1 0.142
p
radical scavenging ability
B4 e i (L Bl
BILALLE 0.153 0.629 " " -0.024 0.207 0.832"* 0.221 0.188 0.142 1

Total antioxidant capacity

TE: " 7E0.05 A (W) , SRR ;™ " 7E.0. 01 ZUil (WU ) AR R

Note: * At the 0. 05 level (two tailed) ,the correlation was significant; * * At the 0. 01 level ( two tailed) ,the correlation was significant.

3 s

ASCHEFE 52 PR 78 (T B3 F) AT
Wyt (RPORTEIR AT R TER BT T
(30,5070 .90 C) FVA VR FHAS 2 B LI £ 0CAE S
BRANTGIA., 57 HPLC Ml 50 T a7
UG8 7 i R FFLSR AT UL A0 B R 52 8
B i BRI T4 B 0 2624 b 3 S 5
S IR TR £ 20 b
PSR, G TN, R R

BTG RAERE A S BB 5 i SR W
¥ A M B R AR W R TR B IOK
o sty B R S A B R S e, ZRTUR T
JEMETARE A R R . BIEMCORE
715 FT AR AH S AR T P TR 1, R B T PR I
LS 325 i B 25 VA T O 1 R BEBR A i 4 #y O
AU KA RS T 2 A R DX 18 ) K A 5 7
TR R K 23 B8 BB S TR B BR 2%,
AR 058 RTHI A K A I 0355 1, oA R T 9
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P, TR 5 P AU fb 512 52 50 I P A5 AN AH ]
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4 B R IR [) T A HRA AR 25 R RE S b S AR TG
GERAEAE B ES . MM T — 20 R M
5 DPPH [ HILIEBRAE S (Fe' " iR AR TT BB
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AE 15 Bl B S A B 3 IEAHSE (P <0.01) , 4
RS HES ABTS [ i ILERREE ) 2 B & IEHC(P
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DU R I R 202 2 P B AR 25 0 hT 4 AL
TEHEY

AN Ji b R XA 245 68 ) A2 18 B
PUASLIE R = A B 2 22 . PCA 20t AN A 4F
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