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Abstract

In this study, the total flavonoids was extracted from Phyllostachys pubescens leaves by homoge-
nate-assisted negative-pressure cavitation method. The volume fraction of alcohol, homogenate
time, the solid to liquid ratio, the air velocity, the cavitation equipment shape and cavitation time
were optimized by single factor experiment, and the stability of total flavonoids under the condi-
tions of light irradiation, being heated, and different pH were studied. The optimum condition for
extraction of Phyllostachys pubescens leaves was adding 14 times 70% ethanol solution, homoge-
nating for 210 s, and then cavitating by the pear shaped instrument at 200 mL/min air velocity for
50 min; the extraction yield of total flavonoids was 76.05 mg/g. Flavonoids extract from Phyllos-
tachys pubescens leaves was stable under the pH from 5 - 7; through thermal stability analysis,
flavonoids were stable when the temperature was below 40°C; flavonoids were thermal degraded
from 64.32 mg/g to 36.37 mg/g at 80°C for 20 h; through sunlight and ultraviolet light irradiation
stability analysis, when flavonoids was irradiated by natural light for 20 h, the content of flavono-
ids was basically unchanged, and the effect of light irradiation order was UVC > UVB > UVA. The
research results provided theoretical basis for the exploitation and utilization of flavonoids com-
pounds in bamboo.
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I CMEAT A R, SR SRR B T R BUS IR, X SIS Z B FR SH ST TR]
B R B B S RE. FHAERER. AN RSEE, BdEFRRRBRERRSH, 3+
SR H RS IR B\ BREAG THREHETHR. SRKRH: HBEENRNAERN: F1:14
g/mLAVEH I 70% Z BB W SIH210 s)5, BEFBEABUSSKHEN200 mL/minZHHEEE50
min, BEERNFEANT6.05 mg/g. BB EMMT, THBAEPHES~7HEENRE; BdRRE
AR, KT40CHAT RN EMFEE, J80CH[E20h, HHMSEM64.32 mg/gfk%E36.37
mg/g; it A REA LR, RIMARCRS20h, BEBNEVSEBEARE, BERTETREM
HIJERRIRFAUVC > UVB > UVA. TS ROATTRENF RAF= I KA R4 T B RIE, XK
SEFIHEARFENL.
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1. 5|

f# 77 (Phyllostachys pubescens) . 4 & 17, ¥ K A #} (Poaceae) 77 iV #} (Bambusoideae) NI 17 J&
(Phyllostachys)t 4, A FaREZW . KAl PUKRIRERKITHRIBUIE S, EEEmILE, fEs
SR AR, R ARERIE AR TR, A ETAREAR 70% A 41, 1T REAAERKDL. &R
P DA 2 D AR S G SR A, RS sl AR Aol F 0l &40 SR T2 MR,
SR, AR NPT I TR S B R S — 1Tt EARE TR B A & A 25 AT A DD S8, AR5 o R I AH
X IE[2]o BESRAE DRI TIR I 0 R EENE RS, TR A S A R A AL R A 2y
e RIS A B VR 3] [4], AR RIS B BEE, b, PisE, TRy O Bom DL Ry
JFRRE, BUEARE, EAIURSEDIRL(S]. Bk, ATsll 2 —FhARs A MRS 259, At RIRE Il
RPUEMR], EZANGUEET S T, RAE TR, TSR R A AP WSRO 2OF #ok
B, B AR, BEEREL. IR CO ZEHL, MR IRHUESE L R JVE[6]. FUKSRIUELRS 3 1SR BUR R 5
8%, JHmERSBIR IR A RRBEAE T T A=, BB B BOE T e iR
TR A By, AR BT REBGEAS B RS RS BCREUK, B, B CO, A HUE
PR, BATHRAR 7], HICHTE PR, W& 5 WRHED e ther . B/ A
(97532 AR I i E s B . A 5 308 e DR 39 %ot ) SR A A A 7 P e B R ) S 2% A1 g
AP, ARG R B SR ORI AT BRI LA B AR g M 0T, JE X 50 3 A B B 23 A A B WL B R AT T
SBIBRE,  SAke vy B 1) R P B BB A4
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2. EW
2.1. MRS

T IT 2016 4F 10 A DY) B EAT RIS, B )5 (40~60 H)IE 9 sl i B 5ok} .

BL25B12 B4 HHL(200 W, | AR FEMAETE AR HIE A R A F]), KQ-100B AL AL LA & H
FRAT]), SHB-TIALAEH KK 2 B AR ORMN KR TRABR AR, TU-1900 XOGHEEAM AT W53 6 FE
T TS B A R FTAE A ), UVA, UVB, UVC {T(TL-D, 20W, PHILIPS), [EF:JE, K
V4349 9 I (R 300 x 20 mm, B4TE 1 L 40000 2H)

PTG R e 24 AR A S BT, R KT 98% . BEAN SIS r BT FE B 1K 25 B K2 H MN-Q
EBE kgt £ 4 (Millipore, ZEE)4itk, 45t 0.45 uM BB MRALERFIG R AR, K, )
IR, TR T

2.2. SKBTE

2.2.1. WIS KERNE
KRBT AR 1.00 g (Z43), JRAN 105C = 3CTHIMAT TIREEE, HHGKEN
5.99%

2.2.2. WM ERERSENE

TN I R RS B AR AN R . 2.50 mg BT IAMRAE 50 mL Y EEAE xS i 4 v
(0.05 mg/mL), MRIKFERE 2 L — RIISREEI, A 1.0 mL ARAEEBUINAE] 10 mL A&, ko
A 1.0 mL 5% (W/V) KRS R AN, 1.0 mL 10% (W/V)SALESFT 6.0 mL 4% (W/IV)E S AbEN, LLAEK
JEA A 10 mL, JBA 15 min J5, AL . DL BT, AT WL 535606 THillE 500 nm
AT S FE 8], W B 5 e P L [0 V5% T bRAE 28 (Y = 8.3201X + 0.0065, R?*=0.9999), 7 ] &
£ 3.125~50 ug/mL JGEE N, WREESHROGEH RIFZEMAERR.

PA B3R J7VEE 1.0 mL FEa NN ] 10 mL &8, AR 1.0 mL 5% (W/V) () SERSBRAMVE R, 1.0
mL 10% (W/V) & ALEEF 6.0 mL 4% (WIV)EEALE, DAZETKER S 10 mL, EA 15min J5, BALE
M, LZEMEACHZS X IR, RS A AT WA Y6 BT e 500 nm ARG, P ik A v it 2 F SR 7
bR B

2.2.3. WIS 3R EN S E B AL R BRI S &

H210.0 g 77 (45T ) I\ 140 mL 70%[) ZBEKIEWG TN 200 W 218 HLH 2198 210 s )5,
W R R SRR BB A& T, BL 200 mL/min 2 E R SAACEL 50 min 5, X ERBOAGET I
I, AR B S BRI T S ER A R . DLZAR KON A I IR, B A AT L4 o B I E 500 nm
AETIR RS, T IE I b A R 2T SRR AT I S S

2.2.4. P E RS E MR

52 YT SR R B 25.0 mL 9 43, 4393 0.1 mol/L ) HCL A1 NaOH &/ 45 pH 5 % 3. 4. 5.
6. 7. 8. 9. 10. 11, f&k#fs 2.2.2 TiFTIR 70 AN A pH IAEE RS S0 & &, M IR isAe e vk

il B BT B R S B 25.0 mL 35 43, 4399 F 20°C. 30°C. 40°C. 50°C. 60°C. 70°C. 80°CHI/Ki
BRI 20 h, BERE 4 h BURE, KHE 2.2.2 T IR 7 VR g B A &, AT Ga e .

i B P B SR O 25.0 mL 25 4, 43 BT, EA HJE, UVA LT, UVB AT, UVC /T 30 cm
AbSFAT IR 20 h, AERE 4 h BURE, KI5 2.2.2 TATA ik S I & &, i O e
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3. BRE R
3.1 ARBERSH
3.1.1. ARFEHZERERS BN S EERREBHR AR

TR RIS R P 1 — AN S A ARSI 10.0 g F7HH(4ET) 203 N 140 mL 30%. 40%.
50%- 60%. 70%. 80%-. 90%F] LEZ/KIEHG, TAThFJ)y 200 W RIS LA 210 s, kH 2.2.2 Tipr
RTTEIE SIS B, B 1(a), 2 ORFAR BN 30%3G 2 70%I0, sl iR It 44.45 mg/g Tt
% 5845 mg/g, 4 LEFAARIIr Bk S0 28 8000IS, BB AR I S 4 2 41.24 mglg. Kk, 70% 285
SEBRIUAT I o 35 T AR S
60.00
55.00
50.00
45.00
40.00 -
35.00 r
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Figure 1. Single factor analysis of homogenate extraction of bamboo total flavonoids
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3.1.2. I EPRALL Y SRR RN

NT PRE AR, FBAREFIEFE, ASLIOHPRNE LG AT T 4040 . B 10.0 g 77 (46F) 4 SN 60
80. 100. 120. 140. 160. 180 mL [¥] 70%[1) ZLEE/KVEWG, TADIZ A 200 W A1 HLAI9K 210's, 1K
P 2.2.2 BUFTR T 00 S s & & . HIE 1(b), BHRLELA 1:6 2 1:14 g/mL B, 8 i £ B B Sl 1
b, H143.24 mg/g B4 % 66.18 mglg, HRNRELA 1:14 = 1:18 g/mL I, SEERECRB AR, H%
AR, Kk, RN 1:14 g/mL B G

3.1.3. SRt ER R R BRI

SV FE T LR JERE, 19 303 5T 040 /NORE, [ B Al U AR D A R, 50 ST (] 4 5 MR R K
N, ARSEEG NS I (AT 7. B 10.0 g AT (ZET) 3 NN 140 mL i) 70% 0 ZBEKIEWRE . TN
AN 200 W HIZI2HL5 51 5)9 10, 20, 30, 60. 90. 120. 150. 180. 210. 240's, Hk#E 2.2.2 Wik
D7 E A B . I 1(c) A, SIS R H 10 s B9 hn3) 210 s B, REEESRECRH 17.11 mglg THE
63.38 mg/g, IGKIRIH . XA TR ST R K, REPIRLAR AR, BN R AR AT AP AR B v A L AR T
N, NI AGFAL TR, $REERALEE . AIK I ] 210 s B4 N%] 240 s i, SR FEECERIG N>,
REIINT 0.16 mglg. 25 & B[R] pA S BEFE IR, WOR AR 52K I A i% 4% 210 s.

3.2. miETWEHFRIER

SRS MEERE Y, LR AR B3 N E 1 A A R A T R S P O . SR
o bR A7 AR AR B )i R, BT R, RN S NS AR T, BE TN AT A,
TEIAA B ] T TR 35 K AN S S04 i e P sl 20 P e py o 25, S 351 M DA SO R 7 i RO ) P9 38, 1
R VR R R 5] 5 e 7 P R 2 ) PR RIEARE R A 5, T DA T A%k P AR AR YT T e ) R B

AN SR ORI R SR, BRI ST ORI AR A . TR AR T
ICHREE, IR NS A B H — e, S sema R HOR . PR A TR 2 A I 7R v A 2R
RA ST . B 10.0 g 7T (Z6F) 21 4, I\ 140 mL (1] 70%0 ZBEKIERE, TANThHER N
200 W IR 5J 2R WL 0 203 210 s Ja . Rem i S0 S SE B 43 ) B T2 S 100 mL/min (R R 71 25 48,
X3, 2 RRIE S 200 mL/min B EATE B, A0R0E A 200 mU/min FRTE A, S
HY 70 min, &R 10 min HUFE, KHE 2.2.2 AT 70 e M Bl . el 2w, RHIR AR T 23 40
XA, ZAIRE Y 200 mL/min B2 IR AG 2K T SRE N 100 mL/min, T2 SR E S 9 200 mL/min
B, AR SRR IR G 2R T AR B, X TR, B i a7 A4 e E K,
WICRLE, ARTREAE, R TR S AR L R AR, A8eRE B A < sk,
PR NG i o o 2/ N 1 A M b B e hia S Y A S =8 -8 RANNTITR S N 51912 B ke S W WO -
I SURE P 2 TR 5 1ok, V35 700 T DA AT h 500K (1) N 30, A B R AL R BIVE b o DL FRAT I RO B 2 <
WA 200 mL/min B B4, ZACE 240 50 min B, SEEERSEECR IR0, H 52.20 mg/g
422 76.05 mg/g, 1M 2SI A1 G 2] 70 min B, $2HCR 5 50 min B B AR, PRt 23 S E S 200 mL/min
FUE S A AR 246 50 min FfE.
3.3, HEMERYREN I
3.3.1. pH XM &R E R

B2 1 RN, AT BRI pH 7E 5~7 B, RATIH B & B, N T 1.0%, HIRZ R,
pH 4y 3 F1 4 I, M8 & &2 Be/D 8.3% 1 6.9%, AAF(h, 4 pH 7F 8~11 I, Btk M A
FEEt, HopH BOK, RPTmHiaii S B E, 2 pH N 11, S EMK 12.5%. Kk, pH X
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Figure 2. Effect of the velocity of air flow, the shape of the equipment and cavitation time on
extraction of bamboo total flavonoids

B 2. =HEIR, ERREFT W ER S RERR SR AR

Table 1. Effect of pH on the stability of flavonoids extracts from bamboo leaves

% 1. pH xoftl Frit SR ERR 2 M RIS

pH _ ISy E N ES _ B B
Extraction rate of total flavonoids (mg-g ™) Colour

3 52.2 #H Light yellow
4 53.03 ¥ Light yellow
5 56.51 #HE Light yellow
6 56.96 T Light yellow
7 56.35 1578 Brown yellow
8 52.97 3% Brown yellow
9 51.98 3% Brown yellow
10 51.15 3% Brown yellow
11 49.82 ££ 3% Brown yellow

PR E A — R, ESRIBUNAE R R pH FEHIAE 5~7 (A T HRA TR MU 1T H- B B 1) 5
AR MGE, BARE pH 4628 4E 5~7 (8], 8 G B 1 B o

3.3.2. Z#AFHEHEREREE 4

e 2 AN, FEYTH R ERCE INPVEIE N 20°C~40°CHI, FEPTHEEER AR, HIRZ N E M, R
JETh % 50°C~80°C, AT B R ACR, H i (VR AR B (0, JUHLAE 80°CN#A 20 h JE w7 i3
il )£ B A A 56.5%, T DAZE BEEUIN B2 VE B8 40 50°C DA B i . HUBORY BERS 1T & — NG R,
ERXA SRR, B ST T Re 2 B, BRI BRATIE IS Ko i 7%, TERTT R I IE &= 1
YAV AT TR G 5 SR R R R v T 1 D I A A o AT TR E P 0 A B A A SR R e B R R Y
FHEL T ROKIRIGE S RIS IS, AR MM, BEHEAE 40°CLLR, A8 24 (A 77 3% B 52
PO DRI, SI2R5HBh A0 — R AL A SR IR 7T it S B (1 TV

DOI: 10.12677/br.2018.71004 26 JERZIEERTI


https://doi.org/10.12677/br.2018.71004

Table 2. Effect of being heated on the stability of flavonoids extracts from bamboo leaves (mg-g ™)

2. ST EERREE MR B0 (mg g )

T~ i [ (Time/h)
\\ 0 4 8 12 16 20 fﬁir

iR )% (Temperature/C) \
20 64.32 63.49 61.44 59.39 57.79 52.31 ¥ Light yellow
30 64.32 63.49 61.44 59.39 57.79 52.31 ¥ Light yellow
40 64.32 63.49 61.44 59.39 57.79 52.31 ¥ Light yellow
50 64.32 63.32 58.62 52.53 48.60 43.90 k& Brown yellow
60 64.32 62.82 57.18 51.31 45.83 40.58 53 Brown yellow
70 64.32 61.55 57.57 50.20 44.17 38.69 ££ & Brown yellow
80 64.32 61.05 54.24 48.16 40.85 36.37 i Brown yellow

3.3.3. LRI R E R

M3 3 WAL REATI B SR AR AR N IRRIR D, 24008 05% 4 EEN HDE, UVA TR
SRIRREBUN, 20 h JEor AL RE TR EE 98.8%, 90.3%, HEIIAZAAR; 20 h Kt [E] UVB, UVC T,
T I B MAAN 23 KB AR, 43 BB AA 17.6%, 39.5%, 1 HLER (A8 2 B k3 (0 A AR SE 5 o DRk ma 77
AR E PEROEIRIE 9 UVC > UVB > UVA. AT RT3l 1 H IR DA e My, (5 2 e
AN I PR A IR 1] £ AR

3.4. ARBUHIBDH

AW T AT i JEORE, SR SIS AR B A B T R AU B . A SO AR AT OB R JEURE, AN 3
B ST A/ NORL, T B A BE . BEE SR RS, AEIRIAR AR/, BUNERLAR W] DASR 5 v
MIbLER A, AT R A% B4, Bl BRI, RTINS I 1 2 A R v 4 o B ™ ORI A% 52
BRI SR ERRAAS IR, R, B AR S NS AR T B E T TR
AT A R, R BGRE ST K, AN B M AR s B (o 2, VA TR AT DAY R A T R
FRTP S, T EL B e A G ) S A T DKL 2 8] ORI FRE A% 5T, T DA e R A EOR T o S SR . A
AR R R, BTN ] AR AR R, T RO, AR TR, A B AR S A
SR LER MUK, AU ESEE F A iR ER, BEOGE L iEaRiuh, AGR R TR R T 32 2 1 )
VRN R, IR I A A, ST I RSO PR TR A SR, AR AT DA BB A AT PR A P
i, SRS BIE A

4, g5ig
RSB XS MR P Z AR R AN B SIS )RR LG AR S A R e s A A SRR
A AR 2, R B RN R IS, FEXT AT A SRR . A B TR

SEPEIEATRIT T o 50 JRAH B 2 A B 7 3 A HUAR 7 - S 1) e B SR DR A . D 1:14 g/mL BHAEE TN 70%
LW I 210 s ), HAFUL 2408 LA E 2y 200 mL/min 22 AL AZEL 50 min, & 3§ 2 HGR 0y 76.05
mg/g. I ERERAR E M, AT IEERLE pH (B 5~7 R NARE . l BAREE TSR, KT 40°CIEAT
TR SRS E M R AT, HIRZ R, 24 80°C 2 #4 20 h, S 5 5 )\ 64.32 mg/g 4 % 36.37 mg/g,
HI B AR B ;I FDOG R AMDCIR, RELE OGS 20 h, SEEIRIL &M & BEATE,
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Table 3. Effect of light irradiation on the stability of flavonoids extracts from bamboo leaves (mg-g )

% 3. RBRIHI RERR E AR (me g )

T IJE(Timesh)

T~ 0 4 8 12 16 20 Bt Colour
St (Light) —
16 Protect form light 64.32 64.26 64.32 64.15 64.21 63.98 V%3 Light yellow
= N H % Nature light 64.32 64.26 64.21 64.21 63.76 63.54 3 Light yellow
UVA 64.32 64.04 64.10 63.60 60.89 58.12 3 Light yellow
UvB 64.32 63.32 60.83 57.57 55.24 53.64 K53 Brown yellow
uvC 64.32 61.33 57.18 51.31 45.28 38.92 K53 Brown yellow

TUFRAE 1.2%, BEIRAT B A 2 VE MR BRI 8 UVC > UVB > UVA. AHIEF i 7 i rb s s ) 2% 1
FIFRAE 7 BRI, XRTTH SRS RN BEA TR T E L.

B O

{3 IR A [ ¢ B AT 41 (2017 YFDO0601006), A BT A8 7 4R k27 0k 2 B B 15T H (QC2015034),

e B HE AT 55 2 (2572016BBO1),  HE VLA 1 1 J5 BHIFJE 3l 4 (LBH-Q16001) Al ZR b Ak b K 2% K %
W EHI E 24 (Y Q2015-02) 1 & 1
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