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. WRERYL, SN EA Z R AR AT DLIE 22
LR e B — 5 P AR . A BT B P A A
SRR B A B bk o R B AL L A T R AR IR
S I 5 A R T A AT R L A L T
YT A AEA W e BUR A N M E Y L E RIS
WFFE R H AR R & FR A L BEF G OO AT R B A3 R A7 F
FEHE L S T A AR A PRI M T S K £ UL &1k
ZH I R R SR R G T A T I A 2 | R
M R R R A AT B — k2 B AN
PrA LT M gE . 50 %5 LAl 4 A A
(C.nitidissima) R G (C. pingguoensis) . B
W AE2R (C. pubipetala) ¥ 3 T Y M A P& AL TG
PER N TN R T R 4 A0 2% B2 O A Bt A8 AL T 1k 5 T
fo 2 FhAE 4 s T R L BE 5Y K 4 4B 2K (CL e
phlebia) i rh S8 IR B E A IS R L 45 R R 4 4E
IR AT SO I BRI A 3L C - OFD B A
B HBEECO, )R H A (ROO - ), BA W]
PR IS V5 A 7R I 4 6 A A [ A
() 22 W5 & BT B0 RSB SR I PR 22 57 A5 R 1
N AE AL RV TP 20 & a0 R
32.88,29.48,35.89,30.02 g » kg ', ¥ A AT 1 45
BV N ZEI A > 5 > B 4 A ST ok
W4 A ZE XS « OH.DPPH » .0, « LK R £h
(NO, 12 B AE AW 4 48 25 46 S8 1 B 8 b T
PR NN SR B AG BAF P A fene gy, & —Fhig
UF B E R B K AR RO, B AR T P R 55 T RE R
G PR T 25 A DR 7 A A 4 SR T L B
DL — B0 36 P B4 S 5T H AR A R DS B 58 X 2 1
P A AT T LV R 4 AL SR AE R AF T A i
W AT L9 ol 48 25 48 S il g A4 kL I e H BT 4R
TG M G PE LS 28 2 B R 1Y F =, B TR
TRUFAS R G AL 2R AR DU AR TR P Y 22 5 e L 5 28 2 15
SRR YOG B S WE ST T AR B 4 AR A 7 o A R
B¥ES%,

1 #H5FE

1.1 ##
1.1.1 SHFHERL5EAN

BEdh AR RRE I G B 25 48 (2T PR AR X
Hh B B B ) DU AR D IR S B S T RS B M RE R i AR
FAEZ AR 2 BP0 .

AR 48 AR BRI A A BRI AN, K
LI, FeSO, , 882K =1, H,0, , DPPH, Tris-HCI, £k

F AL 8, HCL, NaNO,, = & & &, NaOH, FeCl,,
ALNO,) ,  FEAR B R F]  Na, CO, , T BRE , KSR . B
R34 M 43 B 4l 5 7 T X BR f (MUST-12040302, &
250 AR R R E BT AR ). R T R X RS
(B20851-20mg, B MY AR AR L), NS
LAY Rgl % M8 5 (B21057-20mg, 6 J5 28 ¥ 4 TR
INEVE
1.1.2 Z&MBXE

TU-1901 AU 2 A0 AT UL 43 50 B 1 (b 5t 3
Ml AR A BR ST A R A ) s T Z — B F a8
KV CHERE B R 208 A BR A F1 A2 ), HH-S4 %
0 E R KT R (e 3R B L A% ) A2 7) , DL-720E
PREM S I VA (R H AR R AR A A
A7)
1.2 A&
1.2.1 Hmizn

FETTAE R B R R P 2 1) 42 A6 25 B T A Ok (3R
DB REMN SRR G, & TP ERE S
min, SR 5 7E 60°CHEFT A HE 24 ho By, 3 60 H i, %%
Mo KEFRI0.1 g &AL A 10 mL B.0E
o, dEECRE s REBGH =1 : 45 (g« mL™D) B ELBIAE
WA HIMA 20% CEEV W SR 5 16 300 W 75 5% 1
TR BEBUR A 70°C  HEL 53 min' . g I
T T 20260 CBE W E 45 3 100 mL, #5745 1
mg » mL " FESEREBOE, FF . BEASRE K 3 A E
B,
1.2.2 &7« OH X kb Al 2

11 21 TR g (B 3 SGaUE e T
G5 A—K 2 BIA 2 mL pH {H K 7. 45 B R
HZMBEW (PBS) .1 mL 0. 75 mmol « L "48 & 3k
WA 1 mL 0.75 mmol « L™ FeSO, B . 5570 1R
5. E AW 3 ZLIXEPRAMA 2 mL BWZEMK,B
M3 XIREPKEMA 1 mL 0. 01% H,O, % W Al
1 mL JTCHZE K F R 9 Al 25 m 1 mL
0.01% H,O, B M 9 B & 48 7% 16 BE 42 B 1
mL, B ENER /RS G T 37 CHEES
K 60 min™*, B ¥ H1 S SR FH 8 40 0] UL 43 6ok
BETHAE 536 nm AT E B PO, A Al
WAEIE N Ay B Al ML EIE R A, TR 9
il OB NE R AL AR (DA 9 Fhax e
ZAEXS « OH T R

c OH EBRE (U =(A,—A,))/(A,—A,) X
100% (D
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Table 1 Sample of Camellia ,sect. Chrysantha Chang

[P LES R RSB i)
Serial : f ] .
Species Collection place Collection time
number
1 PRBAETR FEBAAE el 2019 4F 3 J
C.achrysantha Guilin Botanical Garden March 2019
9 AKX IS FEMRAR ) 2019 4 2
C. longzhouensis Guilin Botanical Garden February 2019
5 1 ok 4 76 %% FEBAE Il 2019 4F 3 H
: C.impressinervis Guilin Botanical Garden March 2019
4 B AL INIPN = 2019 4 3 H
C. pubipetala Daxin County,Guangxi March 2019
5 SR FEAE Py Il 2019 45 7 H
C. chuongtsoensis Guilin Botanical Garden July 2019
6 4 AR e b A 4 Pl 2019 4F 2 A
C. nitidissima Guilin Botanical Garden February 2019
7 PRSI STV R H 2019 4 3 J
C. tianeensis Tian'e County, Guangxi March 2019
g M 4 AE % JUE R & 2019 4F 1 H
C. wumingensis Wuming County,Guangxi January 2019
9 IRAAEN A 4 el 2019 4 3 H
C. tunghinensis Guilin Botanical Garden March 2019

1.2.3 47t DPPH « & ikt w2

H % PR 0. 004 0 g 9 DPPH 45, in A 100
mL JC/K B, Bl E R 0. 04 mg « mL ' WA,
WEOLPRAE . B2 mL AN [ Fl 42 46 A% 16 B & 42 BU 53
55 2 mL 0.04 mg + mL~ ' DPPH i #E 17 % (A 1
IRG TERG AL 30 min'*Y L 4R 5 K 41 A L4
JEEETHAE 517 nm A0 WOGAE . 128 A, . B2 mL
ANFFR G AL ACFE R R S 2 mL oK S BEV W
HEAT SR BUR A L FE G AL ## B 30 min J57E 517 nm &b
MEMW M. iEh Ao B2 mL 0. 04 mg » mL '
DPPH W 5 2 mL Jo/K Z B IR & 76 WG AL i &
30 min J57E 517 nm AW & W OEME I8k Ay, A
LD T 9 RG2S IEXT DPPH « 5 BR %,

DPPH « W§FBRF (V) =[A, — (A, —A,)]/A, X
100% , D)
1.2.4 &RFHN O, « ZrhigAanlZ

# 0.05 mol « L' Tris-HCl Z& i (pH N
8. 2)7E 25 CHEIR /KW 8y & 20 min AT A,
B WM W 5 mL Tris-HCL 25 mhifg T4 40848 b L 4%
JEAA 0.5 mL 25 mmol « L "4 K =i, IR
JE B BUIMA T mL 9 Fh 4 46516 B FE S B BOR , 52
SHRST TN 25 CHEIR AR S T RN 4 min, KV 5
SEBRIAE AR A VRN 2 3% 8 mol « L1 HCI ¥ i ok BH
B AN AT WA 66 BE T AE 299 nm b 5 Wk

Jefli.iE N By. 01 mL JC T 2K BUIC Bk
1 mL 4 B A AEFE i $2 OB, W H WO IE R B, s
JH 0.5 mL Jo R 28 18K SRR AR Z iy 0.5 mLL 25
mmol « L' ZP7E = Wy i W, M & OB i B, .
AKX GIHE 9 MBI AXT O, « WIFERE,

O, « HEHRU =[B, — (B, —B,)]/B, X
100% (3)
1.2.5 &RFLELRAMZ

B9 A il i 5 o 1—9 (REd A 3 ik
M SRS FHFS WA 43 S0l B 9 il 43 A6 2% 4B O B
PRHOE 2.5 mL B FA4RE T, mA 2.5 mL 1 %04k
S W LIRS M 2.5 mL 0.2 mol ¢ L7
PBS, 5 40 4 ¥ 5 16 50°C fE R K i 8 th )L 0.5 h,
SN 5E B JE B IRV H S A 2.5 mL 1026 =54
LRI WEJSTE 3 000 r » min ' B0 0.1 h,
WAE S mL E3EW T P& . mA 4 mL G
ZEWKH 1 mL 0. 1% FeCl, AW, MRS, B R
N 6 min, SR J5 F 28 A0 AT UL 43 56 50 BE T H I 2 L AE 700
nm ARG A W A, K, FoRn A
JE B8 77 B 5, R S fh T M e
1.2.6 ERESZNT

AoV e E 2 B SCHR 24 109 O i 4 R 9
T 4 A6 5 AEAE SR B 1 mL BEATIR 56, 1R S

SN IR
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1.2.7 X %®mazna

KL S ENESROSH PR ZWmAILERE
SRR E ) (GB/T 8313—2008) % 347, 43 3
B9 Fh & AE A AERE AR BUR 1 mL JE 4700 % L 15K
A 2,
1.3 HiEE

L5 TR RO B BE Y A VR 9 Fh A A
FACHTEACTE R0 RN DR B B i an A K
(D iR BEEE MR A XN AL G R,

v —

d, = 0600 =1,2,n)s  (4)

Xfd, FoRH i DPSIHEIRI IR o, FoRHR
i DNSVHER R 2, RSP bR 0 LR (R, 2,
FRSIHEAR I T BRI

S, =>,1100—4d, |, (5)
i=1

K, S, ®RHE | MSIFEENEGESITE.d, R
N ]SS SE | NSRRI R %L

R H SPSS 23. 0 B XF 9 F & AL A AL PR AL
P S H S B 2% 22 Wy B s AT T 25 40 T RN 22 L L A
(Duncan ) , FE#E4T A 1 20 H7

2 HERESW

2.1 MELEENELER
2.1.1 F+ OH xr4t

H &1 AT, 9 A AE R AEXT - OH 1Y KR fE
25 W F (P<<0.05) , i R &AL X « OH 7
W R a5 . M (92, 8940, 35) %5 R %4 AE A% « OH
B ¥ I R A A% o (16, 26 0. 700 %, SN 4 48 25
EMAEALANT - OH W LEREE ) LW 25 (P>
0.05), S8 &AL A I & A6 25 %« OH 1 LBk
FthJC B M 25 5 (P >>0. 05),
2.1.2 3+ DPPH - &4t

M 2 AT, 9 R AE S AL X DPPH « B3 R %
JLF#RE 90% LA b, AT W4 4B A5 fEXF DPPH « 9 &
Bk SR L A AR R [l Rh 2 & A6 A5 1B X DPPH -
HEBRENAE B EEZES(P<0.05), Hf s
L& X DPPH « 19 L BR1E FH i . W bR %R (94. 70+
0.10) % 5 Kk 4 £ 25 L X DPPH « (1 2 BRAE 555
K (89.5240.21) %,
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AT FBE R R 25 5 % . P<<0. 05
Different letters indicate significant differences, P<Z0. 05
1 ORRE SRS IRBUR X « OH /Y X BRAE
Fig. 1 Hydroxyl radical scavenging capacity of extrac-

ting solution in different yellow Camellia flowers
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Fig. 2 DPPH - scavenging capacity of extracting solu-
tion in different yellow Camellia flowers
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B, A (11,880, 34) Vo s AR GALEXT O, « BIIG
BRI AR, M (6.2040.42) % o RS M k4
TR AR MBS KIEE IR O, « BLBRRE
EFMAEFE(P>0.05),

14~

O, - kR

Scavenging rate of O, * (%)
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g 2 B © o s © S 5
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Fh 2Species

R FEEF 7R 22 5 0 3%, P<<0. 05

Different letters indicate significant differences, P <C0. 05
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Fig.3 0O, + scavenging capacity of extracting solution
in different yellow Camellia flowers
2.1.4 B&RAMTLER

B 4 AT, 9 Bh 4 A6 A5 A BiE R ) 25 S i
(P <20. 05) , Herpr o AR 4 48 28 WG H B R (1. 55) , 3t
LB I ) B 5 2R 2% 4 AE 2% OB e /N (0. 57D
Ui B ROE I RE ) e 58 . e N 4 4B 255 AN M bk 4 4B %
M) A I 5 T TG i 3 Pk 22 5 (P =>0. 05) L SR 2 & B A5 HE
A E SRS E R W EEER
®2 AEEHEFERENFENEETH

(P>0.05),

1.64

._.
'
1

—_
8]
1

1.04

% Y { Absorbance
o
oo
1

0.4

021
0.04—A\ A\ SRR
SRR IR IR I REIRERE
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HEIEIHI I H S P EDES
REET B ETHBASEITE XY
FIRYHIwWAKIHI RS EIKE
3 L F © 2 © S 5

SEENS! &

Fh Z#Species

IR FREFROR 22 50 3 . P <0, 05
Different letters indicate significant differences, P<Z0. 05
B4 ORIR] 4 A6 2% 16 38 UM 1Y) S I8 i)
Fig. 4 The total reducing power of extracting solution in

different yellow Camellia flowers
2.1.5 HEMNFHZLSFNER

ARV 5E T5 145 B LA AR TS VRS R A — 2
25, T LA RE TSR — B S8 bk 2EAT P 1) . AR SCES
DIRCR RO AR B ik 3 58 R TR & A 2R AE P R AL TR
PR £ 5 V20 B CREUBE B B0 B /MR BT S 1 1 1
MR 9 Pl A8 2R AEHT A AL T 1R Hh s 2 554K U M
WKBAER > BMEALE>D R BAE >R S
KGR T M G AEZ8 > 8 & A2 > KKk
GRS RAMBAER(E D,

Table 2 Comprehensive evaluation of the antioxidant activity in different yellow Camellia flowers

W B % Scavenging rate (%)

Species Total distance Total ranking
- OH DPPH - 0, - power
TR &K C. achrysantha 92. 89 92.74 6.20 1.55 55.17 3
Je M A AEHS C. longzhouensis 73.98 91. 90 7.52 1.43 66. 96 6
[ ik 4x 46 2% C. impressinervis 88. 62 91. 67 10. 61 1.45 38. 66 1
EBIM AL C. pubipetala 72.97 94,11 7.61 1.32 54.21 2
LEIEEAETR C. chuongtsoensis 48.78 94.70 8.61 1. 10 64.41 5
Wl A AS C. nitidissima 49.59 91.19 11.32 1.11 71. 40 7
K46 2% C. tianeensis 41. 06 89.52 9. 86 1.21 95.08 8
R 462K C. wumingensis 33.74 93. 81 11.88 1.04 58. 35 4
TRM%AAESS C. tunghinensis 16. 26 91.43 10. 10 0.57 117. 83 9
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2.2 FEFERSEE
2.2.1 REMAHE

Bl 5 AT, 9 P4 AR5 A6 S BB 5 6 25 S
(P<C0.05), MRS IEA B & (24, 7120
s R NS (21, 60 %) W MR M A B R & B
(2. 420 Ak, MBKESAARE BRESLA 41
WGSBS A AR 2R 5 R4 18 2% 1Y B I
T EAITREEEF(P>0.05),

3019

25

20 A

B AR
Total flavonoids content (%)
O

5 -

04 N R N A N AN N N N
(SR E KT I RIRIREI KT R
SRR b b
LIESHI IS EI I HPES
wiEfEigsusmisli o i
ESRYEIWAHKSHIERIHEI KRS

] S = @) = | @) = =
© 9 3 3 S
&}

F #Species

AN B R 2 5 3 P<<0. 05
Different letters indicate significant differences, P<C0. 05
15 O[] 4 A 25 6 0 5 3 T 5 B
Fig. 5 Total flavonoids content in different yellow Ca-
mellia flowers

K3 MEALEESLER FSHIERAXUESN

2.2.2 RX4%mas

WME 6 PR, FElERiERLHmTRERBE
(P<<0.05), ARSI ZH &4 (10, 21%0) &
ELHRE RN S (S T4% KA TR
(1. 030 Fefik . TN 4 B A% L MK 42 A6 55 R B 4 4K
REHWMEZBH &R R FEEZER(P>0.05), Kif
SAEA RN 4 LR BT W 22 57 (P>>0.05),

129

7
2
_

REWE R
Tea polyphenol content (%)

... @
.

RIRD HT S DRI KD RE K
ﬁ§ﬁ§ﬁ;§§ﬁ§ﬁ§&§ﬁ§ﬁ§
HIHEI T L2 HS eIy EdPEE
BEET B S HBREIEI T XY
FYRLEIWRIHKI IS KS BE &S
g £ £ % £ ¢ S O

[SEEN S <

&}

FhZSpecies

KNI FEEFR IR 2257 3 P<<0. 05
Different letters indicate significant differences,P<C0. 05
6 ANEGIKLENEZEHSE
Fig. 6 Tea polyphenol content in different yellow Ca-
mellia flowers
2.3 MEdEESETEREYREEEXES T
F 3G 9 M AL AL BT A AT 1 5 B B

Table 3 The correlation analysis of antioxidant activity with content of total flavonoids and tea polyphenols

DPPH « %k 0, - Bk
. 9 b , - ERRRES S e A o
L GHER e, o U waE REMER  KImER
DPPH - )y Total reducing Content of total Content of tea
* OH removal removal .
it removal va power flavonoids polyphenol

capacity capacity capacity

- OH ZBRAEN 1

* OH removal capacity

DPPH -« R fE )1 0.147 1

DPPH ¢ removal capacity '

0, - XBrnE

: » BREES —0.590" " —0. 268 1

O, « removal capacity

R Ty . .

Total reducing power 0.929 0.070 —0.521 1

S T TR Ak o o o

Content of total flavonoid 0.968 0.173 —0.663 0.958 1

P \ S 1.

Az B A 0.947"" 0. 294 —0.671"" 0.948" 0.977"" 1

Content of tea polyphenol

Hex » R P=0.01 KEERRE

Note: * * indicates significant difference at P=0. 01 level
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AR Wy B Z A AR G, A R AR & AR R HE
XF e OH £ BRAE ARG IR ¥4 5 BB A8 2 B
HERBEFEMEXLRP <00 4 O, « EHKHE
NEBEI KZH T RENREEARHEXER P
0.0, % DPPH « XLFREET 5 B E M K2 W& &1
TR EMIKKR(P>0.05),

3 it

G ACAS AP AL TR M 0 R /N B I 3 BT M
R O A T R M E R AR bR, A
R SR A E AR EER (P<
0.05), ZA&MF5E 9 M & L4546 LBk DPPH « B
BT JLT-HBAE 90 %6 LA L, J R AT R 2 AR 52 56 B 5 7
WA 1 mg » mL ™" AL FXF DPPH « ZBREUR
BEHRAR B T L X DPPH « bR R %
15 - SN HCT 2SR Y s IR S X DPPH « B3
VIR EN P> E

AW EZRE L O, « MEE 85, i &4
RAEXST O, « B EFRF R & A (11.88£0.30) %, T
RRNAET RS 4 A8 5% Z2 W B AR AR T M L AN 2% £
Gy F AR BRI GG T S5 40 5 4B 2K — T 25 F4 4
5,0, o 18 AL AR AR = B 1 ] i 2> 4 2% £ i bkt
Ak a2 O, o, &AL SRR 28 £ B
S P A 0 A R L A A 3 I T R AR O B
AL TCTE B R YU RACE I . AR T A AR A
EXF O, « MRBRBET 5B 8 A ZH S e
EWMEEFERMCLR, TR RN IKRARE
A,

GAEZRAERT « OH W RBRBE I FI B R E 13 5
TR B A B BT L 4% 2 M O A A Y OE A G K
FR U B SR 25K 22 W 3 R R 3 R A0 4 AR R A
PrEEALRE S IR W S al . R SR IE S
A7 At iy 7 AR AR () RS 3R A I &
B L EEH R CE T ROC R FeoMn. Zn 5, A
A BB TR X SRS AR PR ALRE SR B —E W
PEIEAEFT . Sk T4y o R A HR AT 42 A6 A5 16 B Bt AL T
PE 5 I T X 3 2 A B MR T L SR 4 D K
MR A IR S — 2 AT .

4 Zig

i Xt 9 i AR AR AE PR A TR B B L 2
5 o B0 SE 5 o A AR SR W AR R AE ST A AT
Fh 58 2 55 AU Mk e AE 28 > B MR > P R e

RS G AL >R SR> NG R >
M A AE R > K G A28 > R B B SRR AERS
« OH #Y X BRAE T ALEIE B 5 B 8 W 2% 2 1 %
EEREEIEMCKR, AU LRGN E
AR B D) E Y 2E — 25 0 50 B oA AU S IR AT Dy
TFRAR R G AE A" b P S %

&% ik
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Study on Antioxidant Activity and Content of Main Active Com-
ponents of 9 Kinds of Yellow Camellia Flowers

LI Meiling'? ,PENG Jianling'”* ,JJANG Haidu'*,CHAI Shengfeng' ,ZHU Chenghao',
XIONG Zhongchen'

(1. Guangxi Key Laboratory of Functional Phytochemicals Research and Utilization,Guangxi Institute of Botany, Guangxi Zhuang
Autonomous Region and Chinese Academy of Sciences,Guilin,Guangxi,541006,China; 2. College of Life Science,Guangxi Normal
University, Guilin, Guangxi, 541006, China; 3. College of Tourism and Landscape Architecture, Guilin University of Technology.,
Guilin, Guangxi, 541006, China)

Abstract:In order to compare the difference of antioxidant activity of different yellow Camellia flowers and
their relationship with the content of main active components,the « OH,DPPH « ,0, ¢ removal capacity
and total reducing power of flowers in 9 kinds of yellow Camellia flowers were measured and comprehen-
sively evaluated,and the content of total flavonoids,tea polyphenols of these materials were also determined
by the spectrophotometry. The relationship between antioxidant activity and the content of main active com-
ponents was analyzed. The results showed that the antioxidant capacity of different kinds of yellow Camellia
flowers in order from strong to weak was C. impressinervis > C. pubipetala >>C. achrysantha > C. wum-
ingensis >C. chuongtsoensis = C. longzhouensis =>C. nitidissima > C. tianeensis > C. tunghinensis. The con-
tents of total flavonoids and tea polyphenols in different yellow Camellia flowers were significantly different
(P<C0.05). The contents of total flavonoids and tea polyphenols in C. achrysantha were the highest, which
were 24. 71% and 10. 21 % respectively, while that in C. tunghinensis were the lowest, which were 2. 42% and
1.03% respectively. Pearson correlation analysis showed that the content of total flavonoids and tea polyphe-
nols in flowers was significantly positively correlated with their * OH removal capacity and total reducing
power (P<C0.01). Total flavonoids and tea polyphenols are part of the material basis of the antioxidant ca-
pacity of yellow Camellia flowers. The results provide a scientific reference for further research and develop-
ment of high quality Camellia products.

Key words: yellow Camellia flowers,antioxidant activities,tea polyphenols,total flavonoids,evaluation
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