e Ao ﬁ M (7308 ca £ (ARFEIUE) FSTA
b ™ a ¥ AAE S BRI SR IS T HEFHIOBTICSTPCD

® B I 4 M =® SCIENCE AND TECHNOLOGY OF FOOD INDUSTRY EABCET RCCSEEIZUFAREH
&ﬁ - B - ik - XTH - %E hEEYES R S inoMediEEIH hERHIZOERRA
hEEREET

ST BHETPUKAERR T L R H ST R Lm0

AR, MNEE, BRAA, A A, FBeH, ZHYLKO Viachaslau

Optimization of Aqueous Two-phase Extraction Technology of Total Flavonoids from the Flowers of Camellia chrysantha
and Analysis of Its Antioxidant Activity

XU Jiahong , LIU Meimei , QI Dianjie , YU Jie, XU Xiaolu , and ZHYLKO Viachaslau

TELR R TE View online: https:/doi.org/10.13386/j.issn11002-0306.2021050039

T BRI A HAB S TR

Articles you may be interested in

S T B A 7 B IOOA AR B T 1 T S b B AT
Optimization of Extraction Technology and Antioxidant Activity of Total Flavonoids from Roots of Cichorium Intybus L. by Ultrasonic
Assisted with Complex Enzyme

i TR, 2021, 42(8): 164-171
BB B SUK A R G T 2 2 T2k

Optimization of the Extraction Technology of Tea Polyphenols from Tea Waste by Aqueous Two—phase Systems with Tonic Liquids as
Additives

rin Tl RHE. 2020, 41(15): 158-166
KM Bz R A $E T A Kbt f e Y

Optimization of Extraction Technology and Antioxidant Activity of Flavonoids from Walnut Kernel Pellicle

B T BHE. 2021, 42(2): 192-198,209
AN]SR L 24 B B SR I3 53 B S KR RS ML R Ak e o

Analysis of nutritious compositions in Rhizoma Dioscoreae from different varieties and antioxidant properties of their water extracts in

vitro

i Tl RHE. 2018, 39(4): 6-11
7 Y B SO AH SRR A S T T 25 AR S T R

Optimization of Ultrasonic Assisted Aqueous Two—phase Extraction of Total Flavonoid from Loquat Flower and Its Antioxidant

Activity
B TR, 2021, 42(19): 218-225
AR ROR B U 2 B s A6 €1 T 28 S AR 53 o b

Optimization of Extraction Process and Component Analysis of Anthocyanins from Grape Pomace in Aqueous Two—phase Extraction
with Genetic Algorithm

A Tl BHE . 2021, 42(4): 168-174,193




5 43 % 4 34 B Tl B Vol. 43 No. 3
2022 4F 2 H Science and Technology of Food Industry Feb. 2022
TR, XIZE3E, WA, 55, SAEASAE BT SUK ARSI T. A0 S AT AR 20T [0]. Bt Tl R, 2022, 43(3): 155-161
doi: 10.13386/j.issn1002-0306.2021050039

XU Jiahong , LIU Meimei , QI Dianjie , et al. Optimization of Aqueous Two-phase Extraction Technology of Total Flavonoids from the

Flowers of Camellia chrysantha and Analysis of Its Antioxidant Activity[J]. Science and Technology of Food Industry, 2022, 43(3):
155-161. (in Chinese with English abstract). doi: 10.13386/j.issn11002-0306.2021050039

- TEZHEK -

SAEAAR R R ARDRUK AT I L2 S bt
ASCEVES P
e, XEX, BUEN', &1 A", RS, ZHYLKO Viachaslau®

(1.AFIAA KR F AWM 5 2035 A2 317, Aric4ni 310015;
2948 F B L K F B IRES T XA, A% 220070)

v

& B AT M F R IR C =B (PEG)/(NH,),S0, SUKARRIE TR E RN L LA LA S, ASTEAE
BEAIGHR, EXRERBOAMLE, RAERRBHNRRIE, @id DPPH- A= OH-F R 69 2, 9 L4t
A K. KA HPLC AT HFLFTHFE T, MAEA LA FRRLSHHITT k. EREXEN, K
HERBEAHH: PEG Mt 49F 2 600, PEG RE 5% 19%, #BRERE S 20%, CEERE 80%, A2/ B 30 min,
S BR AG EIUE T A 98.50%, FEAFFETX 13.54%. AN FRLEREYN, &RFLFLIARRY F %R DPPH 49
IC,, 7 0.070 mg/mL, #% OH-49 IC, 4 0.679 mg/mL. iE 3R IR HALAR B B 40 B R AR IR IR A FEHTE K B L2
SR, 3B MFHEELA RIFHRANEE, T—FF KA A,
SRR AR, R, SUKARIR IR, AL, R E

FE 4 25:TS201.1 XRRFRIRRD: B XEHS:1002-0306(2022)03-0155-07 :
DOI: 10.13386/j.issn1002-0306.2021050039 AT HeRer

Optimization of Aqueous Two-phase Extraction Technology of Total
Flavonoids from the Flowers of Camellia chrysantha and Analysis of
Its Antioxidant Activity
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(1.College of Biology and Environmental Engineering, Zhejiang Shuren University, Hangzhou 310015, China;
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Abstract: The ultrasonic assisted PEG/(NH,),SO, aqueous two-phase extraction of total flavonoids from the flowers of
Camellia chrysantha and its antioxidant activity were studied. Taking the extraction rate of flavonoids as the index, the
extraction process was optimized by orthogonal design on the basis of single factor tests. The antioxidant effect was
evaluated by the determination of DPPH- and OH- scavenging rates. Flavonoid compounds including rutin, quercetin and
kaempferol in Camellia chrysantha were confirmed by HPLC analysis. The results showed that under the optimum
extraction conditions (PEG molecular weight 600, PEG mass fraction 19%, ammonium sulfate mass fraction 20%, ethanol
concentration 80%, ultrasonic time 30 min), the extraction rate of flavonoids could reach 98.50%, and the yield of
flavonoids could reach 13.54%. The results of antioxidant experiments showed that the I1Cs of the flavonoid extract from
the flowers of Camellia chrysantha to DPPH- and OH- were 0.070 and 0.679 mg/mL, respectively. The results suggest that the
technology of ultrasonic assisted aqueous two-phase extraction of total flavonoids from the flowers of Camellia chrysantha
is reasonable, the obtained flavonoids exhibiting good antioxidant capacity and can be further developed and utilized.
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AT AEYI (Camellia sect. Chrysantha) J2111
Z58)(Theaceae) 1LIES)E (Camellia)Fa%), HoRHEAR B
INFEARN SREFAETETAE TR M — e & 10
MEEFEYIRD, BAGD & 5 X2, S22, 2
T FEIR IR, TR ISR h AT A A
KAEEA . “HIRE)G” 2%

TP BRI EAT B . R EUR  SepElE
L BEMYE . YRYT B BTN . PUHE O S S R 2 AR
FHEL TN AT . e T EAe = b &
VIR A WIS, SR, A 7k EEE LT
L WEEY, O W5 KR R A T AL SR AR B, AR
T HGE R D . BKAFHHR B AR S — g U () 25
Sy ESHAR, ARYE ) T A T AS AR A TR fie e 1 25
S, SEER H AR I ZE BN 4355, ¥ 2 FH T
2EPE IS B AR T S SRS T A b, RUKAEER
B AR B BB R AN . 55T Tl . AR
RS . HRT, SUKFAZR B A 300
FEERISAL A ERE (HRUKARIAR R E 4 AL
AR BN i B BSOS FH 1 A DL T o

25 b, AWF5E R FH PEG/(NH,) ,SO, XK AH A
R, TEEIR (25 °C) T DU RS B B PR B AL S A6 B
TR, LA (4 A2 BCR S Fe bR, %458 PEG AHXT T
i, OFEHRE | PEG LM EL . WRFRE T HL 44,
7R A5 D 2R R, SR FHIEASIRIG A T T 2 e
R, IS IR SR B BT RIS TR, LA S 5S
FTR T & FNZi G R PR R AR
1 MRS5S
1.1 MRS5S

SACZEAE W E)TVHBIHE; 2T (95%) | M
2£(98.5%) . INZSI (97%) SR uEdh Bl 7 T k51
(M) A PR 5 PEG SEHI AR X437 5 4 40 51 ol
600, 1000, 1500, 2000  [E| 254 Al fb2Fil55) A PR
"l A ikal, 5 E TEDIA A BRAF; Jok
W R . MRS . WAHPREN . SE AN . SR
1,1- 8 3 -2- =l 3L 28 R (DPPH) | L /K & i 2 IF
BR . KGR . PUIR AR (V) R0 43brali, 0 [
6] 245 45 A Ak 235004 BR 2N Wl 5 XUERK (30% J5i HE
BE) g baAlH A R Al BTk ShsE
5= F il

L6S 24Tt Rk s R PR
INFE] TP R CPA225D 43 R fEESEL
FITEE 12N 7] ; DF-101S 8230 E 1R s o i1
7y BN EANES RS A PR F]; SK2200H #8575 %
HYESY BRI A R A TDZS5-WS %Y
BLOHL R VDWREL S O HLAT BR 2N Wl DZF BB As -+
MRAR MRS 25 SR £ A FR A F 5 P230IT U E 2L
WAL IGEARFN TR A PR A H] o

1.2 SEWHE

1.2.1 PEG/(NH,),SO, MUKAHIA R AHE HI/E 7
25 °C ', HH Albertson 7 25750 il -l /E  PEG
600, PEG1000, PEG1500, PEG2000 #1(NH,) ,SO,
VEBUITIE R A ARIE

FREL 3.5 g PEG600 Ft il 1 5t == 4050 35% 1
VR, R BN 40% B9 (NH,),SO, IR IR G IR
B PICIRES,, 10 ST A R R 4 o, K (iR &=
FORTAE A RS, 18 SN ATK I BT &, SRS
LA (NH,) ,SO, Fil PEG600 744 2 o 1 5t &5 43 %,
BSAEEI P —1 5. AWEE FiRERE, LA(NH,),SO,
M BT E ST EC R AL R, PEG600 19 BT 53 U AL b
YERE, BInT4551] PEG600/(NH,),SO, XUk E .

e R R ERAE, 43 51 I 2 115 2] PEGI000,
PEG1500. PEG2000 #1(NH,),SO, BJXTTZIE .
1.2.2 PEG/(NH,),SO, XUKAEFEEE AL AL S R
1.2.2.1 JFOBAR L KEAESSAEE T 60 °C BHAS
TR TE IR K TR 3 h, By AR OB R, B e T
F B4 IR A28 o
1.2.2.2 GAESAEREEEEICT 2. PEG/(NH,),SO,
KUK AHHE B A A Z AL A B B B T 25 an 0ol
2 0.50 g LWL ILF I EAETACB AR T 50 mL 4
A, A 80% Z ¢ 25 mL, #75 (200 W) 30 min,
B0 (1500 r/min, 15 min) 43 BSARHIR M . B DK
AA R BT 10 g, 78 10 mL .08 R IinA— &
=Y PEG A1 (NH,),SO,, A ZBEEFHIEA 2 mL, #&
JEHKZE 10 go F&47, B0 (1500 r/min, 15 min), i
EAEPAHS B . A3 R AR ARFR A R AR
P BT 5
1.2.3 FEZFESE  PEG AN T Xt B 4
BeA T A BgE2IA: 7E PEG BRE43E0CN 15%, (NH,),SO,
JR B ECH 20%, SEEURE 80%, #8745 I [H] 30 min
AT, S5l E PEG AHXT 41 BT 600, 1000,
1500. 2000, W <2 <= AL AL o 8 i 1 43 Bic 2248 K F
FEHBCR Y o

T FE o) S H R 43 BCA T S i FE i . F PEG
600 Ji 54K 15%, (NH,),SO, 54K 20%,
B TE] 30 min PS54 T, 4391 28 2B S 0%
20%. 40%. 60%. 80%. 100%, M *E 4= AEZS AL B TR
FIATIC 220 K FNAEHCER Y,

PEG600 J5i 434500t M5 il 43 HeA 7o PRS2 : 7E
(NH,),SO, /3% 20%, BT 80%, #8 75 i)
[[] 30 min 5514, 5351 & PEG600 Tt 5350
12%. 15%. 18%. 21%, A& £ AL A6 S FE TR 114 43 it
K FIZEHCR Yo

(NH,) ,SO, J& &t 43 806 A 3 Wi 43 T A T R B 5%
i : 75 PEG600 [Fi /350 18%, LB ) 80%, s
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B8] 30 min FYSSA4 T, 4351 (NH, ) ,SO, B 45
BN 14%. 16%. 18%. 20%, 22%, I & 4= FEZSAE 5
WA TC BB K FIAEECR Yo

AR P B A 0T BB A3 lCA 7oA B2 ). 7E PEG600
Jot i 518 18%, (NH,) ,SO, BT 434 20%, JEEHk
BE 80% M4, Syl B A AT A2 0. 15, 30,
45 min, J5E A ZAE BT A9 43 1d 2250 K OFIEEHL
EKY,
1.2.4 1EASA  AFHREZRIGES -, $EI PEG600
JREASTEL. (NH,),SO, 48, e | et
[EJ PO 2 =K [Lo(34)] A TIESSIRES, LA AESAE
SEVEEER R ZEBCR TR, D B AR A A . 1E3E
T 1 IR AP B IR 1 s

1 Bkt

Table 1 Orthogonal experimental design
KT PEG600JTT it 7341 (NH,),SO i /M4 LR i’érﬁﬁ_ﬂ“l‘tﬂ
A(%) B(%) C(%) D(min)
1 17 19 75 15
2 18 20 80 30
3 19 21 85 45

1.2.5 SARSARSIRSENE 528K NaNO,-Al
(NO;);-NaOH . o2 e S #5557, B TR
HES I RN S AESSACTR IO, UL B W R 25 E %)
B, E2 AN HHE 200~700 nm K S F N 24T
FA, SCIEE R oK, T bR vl S A AR AE SR O
TE 510 nm PN A SR, 456 SCHRHGE , i
FEVEH 510 nm ARG .

T e 2zt FRE 5 mg 7T 50 mL 25
HOf T, INJOK RS, T 60% WL £ e
HRZE, A1), 4R EHEE S 0.1 mg/mL (197
TARUER . B 6 HARCEFIY 10 mL 2253
A0.1.2.3.4,5mL M THRUERW, iI7KZ 5 mL,
A 5% M9 NaNO, K 0.3 mL, 325 J5 ik &

5 min, A 10% HREE) AIINO;);-9H,0 #K 0.3 mL,

4] J5 6 min, FEANA 4% HJE AU NaOH 5
2 mL, NUKMERE R ZIELL, #25)5 18 10 min, LISE
— X HEZHAE 510 nm ZEIEWOGEE(E . DA
SR AERR, WG RE(E AR bR il AR v 2K

Fz 3R P T AR uE LR 2 il T O, AR B
A A A ZSACTR O AT T AR W, W L '
B FBR(1)~3) 2 ARG AL AL BT 3 TiE FR AN
(K) FIZEBCR(Y), #2068 (4) 2038 4 A8 25 48 2 8 il

4H s
=5

R=V,/V, X (D
K=C,/C, X (2)
Y (%) = RK/(1+RK) x 100 X (3)
BRI (%) = C,V,n/M x 100 X @

Ao, RIBXSUKAAR R B L AR L

V, ERBUKARARZR T AR, mL; V, & SUKAHA
A FAHBIARER, mL; K A BUK AR R 695310 22540
C, SRR AR 22 v AH T & 1) 25 R 4 %, mg/mL;
C, JEXBUKARAR Z b N AE T S BB, mg/mL; Y A
KUK AFAR 22 H G AE S AL AR 9 A BCR, %; n Hf
BAEEG M S AESAER A BT B, mg.
1.2.6 HPLC 4387 RA HPLC 32Xt & AE AT AL HEH
Py T MR 2R L R I A AN R A S ik
ATREPERE ST o

HRE: R ARPGE B T M RANL S IR
P, 43 BIEE T M A 0.306. 0.256., 0.258 mg/mL
A Z T, BT R 1011 1 TS, A3 T Mt
He 2RSSR EES3 514 0.102. 0.085. 0.086 mg/mL
FOYRARIE G 508 1.2.4 FYJ7 B BT ise i e 1k 4 1F,
Tl SAESA TR, InJC/K ZBFERE, f 0.22 um
VRN, 45 2SR AR o

{f, 1% 4% ) U8). Hypersil ODS2 C18 {&, % F1:
(4.6 mmx=200 mm, 5 pm); HshAH(A)H 0.2% iR
W, T BAE (B) 2 21 A5 B BER (0~5 min, 20%~
22%B; 5~10 min, 22%~25%B; 10~20 min, 25%-~
35%B; 20~25 min, 35%~40%B; 25~30 min, 40%-~
55%B; 30~35 min, 55%~20%B); ¥ Kl 360 nm;
WA 1.0 mL/min; HECA 30 °C; izf 7HITE]A 35 min.

bRt ER 22 o3 I IBURARE W 2. 5. 10,
15. 20 pL, 7E FIREORESA FUERE, PAFS 415311 T it
SHEEAPR, WETRT R AARER, -2 bR 2k

1.2.7 SAEZAE BB SE AL RERT ST
1.2.7.1 DPPH-IEBERESIIMNE 2 M8 SCHk iy )ik,

WEAA LS. FERR 1.2.4 AR Y AR S, 2
B 4 A6 25 46 B H I, A5 2 B W 5 e O 4y B R
0.065.0.163. 0.26. 0.358, 0.455. 0.553. 0.65 mg/mL
PIRE A o 7 ELZEAS T 2 mL FE S,
2 mL ¥ E N 0.2 mmol/L /) DPPH Z R, 1E =
T, G 30 min, PUEHAE 517 nm K 1Y
W YGIE, B Ay L 2 mL Jo/K 2B R RE S i i Fi
FERH W) 35 2 W OGAEL, BISA Ags A 2 mL Jo/K 2L 15
1S DPPH ¥, B2 R A BRI 2 WOGAE, Bl M
Ajo FIHZEEEERR(Y O35

YA (%)=(1-(A; - A;)/Ay) x 100 = (5

1.2.7.2 OH-VHERAEESIME  F4 RESCHRAY T L, 1w
H, FRE 1.2.4 BTk H B Ae 45428, $RER
A AR AL DI , 453 2R BT S 43 ) 0.325,
0.488. 0.65. 0.813, 0.975. 1.14. 1.3, 1.46 mg/mL ¥
PERER . FEEZEAE PKIRINA 2 mL 9 mmol /L
1 FeSO, K, 2 mL FE 5 I, 7553 5 I 2 mL
9 mmol/L [ /KAZBRE W AN 2 mL 8 mmol/L Y H,0,
W, A5 HE 30 mine IAEHAE 510 nm ARAGTK
JCAE, BI2h A P 2 mL B8 F R RRIAS S5 R
Fiz REHA R 20 2 W 61E, B Ay A 2 mL 5851
IKAREE H,0, W, R LR 2L IR 2 G, BIh
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Ao FHEEEERRY O T
1.3 HIEALIE
SR Origin8.0 54 Ab B AR A4 7 B PR 38 52 56
Bl sy A FZbivE, SRAIESS T T div3.1 $k4:
YA T IE ARG T34, R Excel #E4 FAHXS bR g
FE53HT . S rh, B IR I =R, O
2 ERESH
2.1 PEG600/ (NH,) ,SO, MkiBixZRIEE]
PEG600/(NH,),SO, SUKAEA Z A an &l 1 o7
o M ARSI S, PRAHIXAE IR T 7, IR &R
Sy FAIAH, JOARS B WA X AEIRZR 0y . Hscseal
AT 24 (NH,),SO, I 53 40—E i, PEG fU4r+
HHROR, TR AT 049 PEG JEi 43 5080 )N, 7S 5
TEBXOUKAHA R, 1 PEG 43T 5885, Ak,
RSBl AR U, #E PEG AHXT 40T B[ 5 |
AR E S B AL R, (NH,),SO, JETEH 8GR, 14
FANREIE LA 1 (NH,) SO, JF it 4850 v, W2
FEGERATH o PR, S RN PR E R T A R
X3 .

35

w0l = PEG600
= . ¢ PEG1000
<2 N 4 PEG1500
20 ¥ PEG2000
)
il
& 1
2 10
(=

5 i -

5 10 15 20 25
(NH,),SO Bt 05 (%)
K1 PEG600/(NH,),SO, SUKAHRZAHE
Fig.1 Phase diagram of PEG600/(NH,),SO, aqueous two-
phase system

22 BEHRFLWHER

2.2.1 PEG AX4rF i iusem  PEG AHXT 43+ 5t
HEXT A AEAAE BB R 43 FICA T SR P SE IR AN 26 2 s o

R A, B PEG 4 F &0, L FARB94FR
It R 8/ . PEG600 1153 It Z 40 K FIFEHGR Y #B
BHEAR TR PEG Bk, ATRERYELIRE: PEG
FEXE oy B Ee /SNBSS R PO BE BE AR, AL B RA 1 /NP2

24 PEG fAHXT 43 F B E KT 1000 B, Bl 25 FAHXT
Sy IR, K AEZ TG A, AT REAY IR RS Zs

12195 3 B2 N v S A 8 N 2 S e L g A el

# 2 PEG MIXS 3Bt %) 4 A5 A6 SBT3 I AR 520
Table 2  Effect of PEG molecular weight on the distribution of
total flavonoids from the flowers of Camellia chrysantha

PEGHIX /T i R K Y (%)
600 0.95 32.43 97.07
1000 0.93 25.11 96.09
1500 0.91 28.13 96.16
2000 0.89 28.40 96.02

TE AR S EC; SR, FEBCR I A8 1, BERH itk
A} PEG AHXT 43T I X ZEBCR 2 JC .
A, PEG600 M ZE U R ety A 1 e 82 51 567 FH
PEG600 fifiilb—AA5% .

222 LBEEREMGEZN  ZEEREXT S AESE R
Filil oy WeAT MBI SE M AN SR 3 s, Fh R n] A, BEEF
PR 2 B B3, R AHA AR EE R AR,
SRR A LB RS AT _ AR, B4 PEEAE —E
SERVE. STl R K FIZEBOR Y B £ B 11
ISR G T RE, 25 Z B E J 80% I}, ik %
KAB . BSEP h, — B 1 2L e 3 vl 5 v s A b S
AT R D A T HAE_ AR 5L, Bl O s
HE—2E800n0, _FABAEAR RGN, e 2SS
ELA A BT 4544, Ibah, —SEIgdsHm ML 0%
fr e 21, MO S SRS b S e dE b
A3 HH B DA B AE UK AR AR 22 A0 AR 43 ie =,
T, AR 2Bl 80% .

3 LFEEWRIEXT S AEATTE BB 43 e (5
Table 3 Effect of ethanol concentration on the distribution of
total flavonoids from the flowers of Camellia chrysantha

LR (%) R K Y (%)
0 0.61 17.86 91.06

20 0.64 19.54 91.89

40 0.70 20.08 92.88

60 0.81 26.22 95.10

80 0.95 32.43 97.07

100 0.98 21.00 95.22

2.2.3 PEG600 Ji /- 80n0520  PEG600 Jit i 734K
XA AEASAL S 53 BeA T B SE ANk 4 s, i
RATHI, B4 PEG BT S 8ysgim, B AH AR
HE R BTN, 53 B R EC K FIASHCR Y W fl 2 54
Ko FEF PEG it /3 Zpy g, HAmaRERAH P K 53
FrUBE I BEZ nsE, AR AR B K, oK
Bgohn, A F) PR e w A S EARRY )
A, PRIk, S3TC FREORAICRIZAE RN Y . 2 PEG600
JTEMEOCT 18%, ZEBCREEIIIAI 2, H 24 PEG600
BT RO T 21% B, 2 Ehtrih o £85I
Al |, BEHL PEG600 i 4340 18% AT a2k
SCESHTSY S

# 4 PEG600 Ji i 73 0uk 4 4B 55 A6 S TR 23 FC F4 52 i)
Table 4 Effect of mass fraction of PEG600 on the distribution

of total flavonoids from the flowers of Camellia chrysantha

PEG600f5T 4340 (%) R K Y (%)
12 0.83 26.75 95.69
15 0.95 3243 97.07
18 1.05 43.20 98.17
21 1.13 4530 98.21

2.2.4 (NH,),SO, i/ E0s2m  (NH,),SO, it
EE RO G AESAE S B RS BCA T N RIS IR ANk 5 B
e WA, B (NH,),SO, sy, -
TAHRAFRLE R B )S, 5Ckiprseaiie—ad,
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P Y 53 B AR A K FIASHCER Y Je s i)y, 2
T2 e Jo b 53 HCH 20% B, IR B KA . XS TR
# (NH,),SO, B4y £y mn, F4H PEG600 iY
oS3 ROZ AL N, DI R T B RS 4 5T i A H
P — 245 (NH,) ,SO, T E 53 4%, (NH,),SO, 7 -
AP S BEZ BN, DAITASR T 824 5T i 2
HRPY PR, 358 B R B JoT i 43 R 20% AT R 2L
ST o

%5 (NH,),S0, Frht s BOu 4 1658 14 500 4 B

Table 5 Effect of mass fraction of (NH,),SO, on the
distribution of total flavonoids from the flowers of Camellia

chrysantha

(NH,),SO,Jfi 535 (%) R K Y (%)

14 1.26 18.00 95.68

16 1.13 27.29 97.42

18 1.07 36.00 97.78

20 1.05 43.20 98.17

22 0.95 33.78 97.59
2.2.5 BFEEFA]AYREMG AR IS TE] R s AR A S e
B Sy BCAT R IS T 3R 6 TN . HHER AT, B S

PRI TR] A SE RS, B Y 53 E R KL K ANAE R Y Sei
S, 2R AR AT 30 min B, S3HC SR BOFLE BT
Bl A= BRI A i/ N EE . IX ] BESE D D B A
P 6] A BE 0, 2R AR e B Se 4, A fe ot T B
JREGHE H LURAE TR ARG ZBE, (EREE R A i Talis 3]
— AR E— 2P, SR B R B S5 A
I, FIREAF RS AT S 30 min.

6 BRI S ARSI B B 43 BC A B2 TR
Table 6 Effect of ultrasonic time on the distribution of total
flavonoids from the flowers of Camellia chrysantha

B (] (min) R K Y(%)
0 0.93 19.50 94.66
15 0.98 31.33 96.68
30 1.05 43.20 98.17
45 1.05 43.17 98.11

23 EXIRELER

IE S g 45 R WL 7.

AT, AR G A 25

#7T IEZRHEEER
Table 7 Results of the orthogonal experiments
WS A B C D FEWR(%)

1 1 1 1 1 96.07
2 1 2 2 2 97.71
3 1 3 3 3 96.53
4 2 1 2 3 98.14
5 2 2 3 1 97.23
6 2 3 1 2 98.01
7 3 1 3 2 97.65
8 2 1 3 98.27
9 3 3 2 97.58
Ky 96.770 97.287 97.450 96.960
K, 97.793 97.737 97.810 97.790
K, 97.833 97.373 97.137 97.647

R 1.063 0.450 0.673 0.830

R 53T, 25 PRI X G AE S AB SRS A 50 5341 i 52
I~ A>D>C>B, Bl PEG600 J5i £ 43 %0># 75 5} [8)
>Z, WU B >(NH,) ,SO, i 5 43 80 o e ffi 7% Ak 2
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