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Research on the Extraction of Total Flavonoids from Rose Residues of
Rose rugosa cv. Plena and their Activitiesin Vitro
ZHANG Lu, LI1U JingP<, LI Jin, ZHANG Sheng-nan, LI Rong-giao
(Shijiazhuang Yiling Pharmaceutical Limited Company, Shijiazhuang, Hebei 050035, China)

Abstract: This paper studies the total flavonoids extraction and activity in vitro of Rose rugosa cv. Plena
residues from Shandong province. Single factor experiment and orthogonal experiment are designed to
determine the optimal extraction conditions for flavonoids. The antioxidant and antimicrobia activities of
total flavonoids in vitro are evaluated by free radical scavenging method and Oxford cup method. Results
show that the optimal extraction process for flavonoids are as follows: set the ethanol concentration to 60%
and the solid-liquid ratio of 1 : 30, then shake the rose residues at 80 °C for 1.5 hours, after which run it
ultrasonic treatment for 45 minutes at 140 W and 60 °C. This process gives us the total flavonoids content of
58.53 mg/g. The extracted flavonoids from rose residues demonstrates good antioxidant activity. The
scavenging rates of DPPH- radical, ABTS' radical and hydroxyl radical are 91.58%, 73.71% and 467.91 U/mL
respectively. The total flavonoids have good antimicrobia activity on Saphylococcus aureus and Bacillus
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cereus. The flavonoids could significantly inhibit Saphylococcus aureus. This study would laid a solid

foundation for the comprehensive utilization of Rose rugosa cv. Plena residues.

Key words: Rose rugosa cv. Plena; total flavonoids; extraction; antioxidant activity; antimicrobial activity

¥ (Rosa rugosaThunb. ) J& %k H 3% 2%
M PEEAR, TEREHARARRIE S, B
e E AR, HaDiA4edr . wEdk. Parg
s oy AL 2R I L v R K ) B B A e
P, BORAERIR T e, H RS
¥ ( Roserugosa cv. Plena )” J& i [ % DA #6F
2010 A IATERY BT ST IR B s A2 B WA Y, 7E R
Al S 2 SEATIAT 2 ) I ) 1

TR ET B AETE B B SR il 5 TR A R & 1Y
BIRAEH , XEEALE R E RN 8, (AEHE
PR RER G E MR S B B T, XANMUS
YT IREE, X TEIEAIR ST, BRI AL, B
TN T ) B BRI K B A ) A A AT M
SrEREUE R, AL (AT, BEaYE. 0
Yipa . ZWZEMEIZESE ) AR ERUT AR AE T
RBURRIAIER P, BA R A o,
P, IR AL T I Th AR 48, SR s AR )
TR 5 2 B IS 2 SORIN, &

HHr, X T BB AL D etk il 1 & B
Z WA B AR I PR R g B AT AR
EED, BB R RS, SAZHmIE.
KEZM A, BABDFIEER A B, Bt
AALTEYE . PUImAE . PUm . bR, PUE . i
N R I AR5 o 9 5 A B S R
BORACE TR S A EE R Ve MR 4455 2
BIRAG, Hrhpr & & 5 R h 7 2 R AT 5
B, TS AN AR 7 TR rh S R BT o L A9 3
B R A AR AR AR B 4R R AR AT
Fir, FEMRBOTEA B ARE | piR
T E e B R M G e B
PO i B R BRI e B R
TEZ M R B b R B B R BRSO, I AE Rk
JHZ R TR A A D R E e P
PRI T B AL I ) R, B T HR
AL T2 4 o sl 25 PR P e e 4R B T
B ARG (0 B T B A, TS BT R TR X

FAME. ABTSTH M DPPH H 2L 2 A
WRRAE S o DA AR AR PR T BB 8 v i) 2 b
MBS, AT & AT Z,

HRTWF R 8 2 12 K A . w5k
BURACHE % 1) 5T B O LD REPE A3 A, T T
LT BB AR (I AR X A 122428 gt
AT H UL T BORACKE A BUS 7 A 1 B g%
RS R JERE, A b R R 2 A A ) 4 R
T, [l 2B BB Ak G W B S A T A A
B, DU R 2 i R LT B AL 1 25 A R A
(E AL — 2 I R HE A
1 #RlER=E
1.1 SEIedrf

AL BORACE . LR T B ECoRS ol A= 7
M, T ARMES (HPLC=98%): Jbai&iks
BHEABRZAE; DPPH (4li>96% ). ABTS ( 4fi
JE>98% ). LA sk AE R ABRAE HA
AR & Rt AR ) TR SR T s A%k
L O BRERER . EFREN . TOK R . AETREN,
Bk ot st . [E 255 Bk 2R A R A D .

8N . 4 ¥ {0 % % Bk i Saphylococcus
aureus ATCC 25923 ik 27 ft #T # Bacillus cereus
ATCC 11778, KM#T P Escherichia coli ATCC
44752 LR R A il TR S = R AT
1.2 XFE5EE

LHMAT LA EGEE T (Evolution 220): S [E
Thermo Al 4 H S & T4 ( Scan-1200 ):
718 Interscience 2w 5 i TAE f5( SW-CJ-1FD ):
DING RS SEARGIR A fHIREEFRA (SPX-
150), /KIFTEHIEZE G # (SHZ-A ), Fil s g
i (GZX-9140MBE ): i1 5L A7 BR A F
HL - RF (133-1000 ): 5 2T WU IHRAR A% )5 1H
FEIR (ZHWY ): IR A A e il 3 24 w5
AR (948 6.0 mm, FME 7.8 mm): IRILZRLHT
FARIF LT BLOL(4-16KS ). 15[ Sigma A,
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1.3 XEWHE
1.3.1 KL FAL R

B A F AR CE T 40 CHER P H IR T 15
Ah, BEFIEHEE, KR AREES S, (KR
IR
1.3.2 BRI o 2 2

AR IS LA T R b o R BB A T B
Fra R TIAE o AN IR B Y T, R
ASEREN . mRRER . A A AN EUR 5 A T bR UE
AR TR IEAT IRV, RIS AN B TTE 510 nm
SEAFOGAE, IFLAOGIE AR, 7 TR
SR AR B AR Tl 2
1.3.3  BERALHE b S SRS R L1
1.331 CEREERIPLIE R BRI A 2T B
Ry 1.0g, M 1 15 BRRR I, Zr s Tk
TR0k 55%. 60%. 65%. 70%. 75%fH Z B
Wb, F 40 °C. 120 r/min K72 1.5h, B0
W B 5 A5 B0 RE O, e IR AR v i 2 7 T A T4
0 7 T
1.3.3.2  $EHEFRIARAL R PR IR AL A
1.0 g, MR IL 1 15 TR 5 60%1 2
B, PV AR AT RS TCE TEIR R G A 40 °C
120 r/min /KR E Y, BEERTES 0.5, 1.0, 1.5,
2.0, 25h, BEOBREAGHEBIRES, % ERHER
SRR 5 T 1 I A T
1.3.3.3 f2HCEHE LI PLi  Eh R B e
¥ 1.0g, sl B Iy 1: 15,1 : 20,1 ¢ 25,
1:30. 1: 35 % TR GECH 60%M C B,
AL RS TR R G 11, 40 °C . 120 r/min
KGED 1.5h, BOREHFGIRES, &R
YA I 42 P D0 7 7 9 O B 5
1.3.3.4 $2HCRERA R FRICEER AL
1.0 g, ¥MRHRIL N 1: 30 LB, K TR
ok 60%I1) 1, 4351 T 40, 50, 60, 70, 80,
90 “ClHIRZE G, KIEGIR 15 h, BEOERE
PSS BIRE S, e REbR o it 26 07 vk 00 B % 4t

1.3.4  FCHLACE rh s R S I B B R R
1E A S

K Los (5°) TE5S 556 %) BB AL 5 v o 3 i
RPEAFHATIAL, 058 SRR MU 25
IEAZRINER 1 FR

oo
x1 EDZR
Tablel Orthogonal table
KF AHEERE/mMInG BEFIIR/W  CHEFTIRE/C
1 15 100 40
2 30 120 50
3 45 140 60
4 60 160 70
5 75 180 80
1.3.5  ErBRALE S R R A A P R I E

1.351 X DPPH- HHEMIERME SR
Ravindran 7 i 6 1 40 R A5 3 Y # R
PRI, Wk 5 EIERRRE, J3 XA R R B 1Y
AT — S 7R — R imA 1 mL
HERBGR A 3 mL, 50 pg/mL () DPPH iAW ,

ARG FER T EOER N 30 ming 5 H
AT 1 mL B ER 2B A 3 mL JoK 4B

= HRE I 1 mL BKZEER 3 mL 1y
DPPH i . Z8M/KIHZE )5, T 517 nm & &
=3 OGR4 S OB EIE/E Ac Ad,
Ak, FEIAF (1) THR R 0RO DPPH- H
FH S I B %

DPPH /& I%% (%) =

wxloo (1)
Ak

1.35.2 X ABTS'H HILMEREE SR Yan
585 4% 7 mmol/L ) ABTS il 2.45 mmol/L
(LR R AR 1: 1 (viv) ¥2RA TR, SR T
WEGTRCE 24 h £ FH o 1 95% 2 73 Y s B¢ i ' 4y
) ABTS IR ZE K 734 nm Ab 59 W% (H AE
(0.7¢0.02) nm P, 1EH ABTSHIE R . Bl
U BB R BOR A TR . 0.4 mL RR ARV,
A ABTSHISE 7 3.6 mL, ## & 5 min, T 734 nm
AL E WGBS . F BRI (2) AT
PR AT ABTS™H H 3R AITEBR R -

B LR (0) = ATXAS

A Amax S ABTSHIE I OG5
As A IR
1.35.3  XF¥#E A i BV BRACR B 5L IBUS 1 B
PEIOR M F2 A el 00 e 70 & AT 58 B o A
(-OH) WEBRFMME , ¥R asRICA (3) 2
X, TR H R EERR R

Mz A hEES (UML) =

x100 (2)




0

FrooR

- ) °®
BB il
c TR;hEnai:l
SCIENCE AND TECHNOLOGY OF GEREALS,01L8 AND FaoDS

$E29% 2021 F E£ 55

T HEODH — il 52 OD1H.

X ;7 l:II:llzl“ EX Y EX
FREODYH - 25 HODIH PRIE S A E > HURE B X n

(3)

o FRifE sk N 8.824 mmol/L, HURE
o 1mL, n RS I R AR AL
1.3.6  FCHLAL i B R 540 PRI T

T A AR kP, ok 4 B (0 A A BR
Saphylococcus aureus ATCC 25923, BEFE ZE AT
B Bacillus cereus ATCC 11778 . K 7 #F &
Escherichia coli ATCC 44752 Jy4& 7 & #4710 &
LU o A5 R B IO R (10° CFU/mML ) #2118 1%
ORIl NI RS RSy s i = 1 L 1L DAY
AR, AR B A EAR TR AR N 50 pL BUEAR T Y
WSRO, WY UG EIRE AR, W
T e SN 7 1 1 B AR
1.4 HESH

RS B =17, sk H Microsoft
Office Excel 2007 #EATAbHE , 1IEAZ B3 BT Ll i
V3.1 Al St 2 € SO 5 S A T 50 BT o

2 HRE5HMH

21 HBEEFILIEMREINEGENRL
211 LU T B AR i e R R 52 i
ANTR) VR BE . T B 1 5 B A s v e 4
RULE 1, K185 R, BEE OB E iR,
G GEFG i N5 WA N S s 25 = v b ] 87
FERKRET, B b i A R o 9 I B ok A
SENR) T BCR R AT FE CEER FE DR 60%0 1
T 5 e e, I 7.47 molg. JA/NREM S s
R 24 2 PR i 65Y0H] ¥ I 5 B e = ok 3.68 mg/g.

HE & 2/(mg-g™)
© = N W A L O ®©

55 60 6 10 75
BB/ %
B 1 ZESREXKBREEDEMENYN

Fig. 1 Effect of ethanol concentration on the extraction
of flavonoids from rose residue

2.1.2 LA [E) X B AR v B R £ B 5

A [vi) 4 B ESF [1) %o B B A v T 52 BB A 52 e D,
B2, M 2 g5, B SR ERU ] 3
B B I S G RS B)N AT B Bl N [R] (Y 4
K, il AW, B R B
[#4 1.5 h, B R A% 11.48 mg/g.

141
12t .
S10F ]
o
g8
W o6l
el
B 41
#
2 -
0 1 1 1
0.5 1.0 1.5 2.0 2.5
HEU /A

B 2 $RENE BN HBRILE h EREUA
Fig. 2 Effect of extraction time on the extraction of
flavonoids from rose residue

2.1.3  HREBCRHR HC X BB AL T rh #E R 4 A 52
S Te) S BORF R He X6 B A6 1 v 5 R B 1) 2%
UL 3, mE 3nIAL, RRR LA 1 30 AYETf,
PR s, 1A% T 15.83 mg/g, X AJHE
R RER R, EEE R L . Hi, A&
TF 5 35 26 o I 21 BB A v T ) 1) e AR R BBORI LY
& 1: 30,
18
16 + —
14+ — —
o g |

10 |
8+

H &R/ (mgg™)

S N b~
LI E—

1:15 1:20 1:25 1:30 1:35
BHE

B 3 #Hktk 3 MBI E P E R ENA R0
Fig. 3 Theeffect of ratio of material to liquid on the
extraction of flavonoids from rose residue

2.1.4 PRI B X ECIE AL i v v B ) 5 e

AN ] i B P 6T B B A s I 552 i) 1) 445 SR I
K 4. HE 4 nrn, SR IR B IR T A
HERJFWN, PTREIR o = S IR S R 4548, T
Pl fd B BGRE R 80 °CHY, B H B ik 2]
22.43 mglg.




$E20% 2021 £ 55

.
WAL

[l

FroofR

25

&/ (mg-g™)
5 & 8

W
T

0 1 1 1 1 1 J
40 50 60 70 80 90
RBGRE/C
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Fig. 4 Effect of extraction temperature on the extraction
of flavonoids from rose residue

22 HBALBPEEMBSEKHENRREZGR
R4

X P B AR A SR RO PR R AT IE SR A
e, LRSS RILE 2. & 2 45R a5 il

F2 EXMULBER
Table2 Results of orthogonal experiments

AL BEHR  BE

AR BEAYR  CHEMEE

A /min W /°C / (mglg)
1 1 1 1 41.17+0.95
2 1 2 2 38.69+0.81
3 1 3 3 44.62+0.88
4 1 4 4 46.23+1.20
5 1 5 5 44.02+0.91
6 2 1 2 24.20+0.32
7 2 2 3 31.14+0.44
8 2 3 4 23.55+0.40
9 2 4 5 21.76+0.37
10 2 5 1 41.66+1.12
11 3 1 3 55.65+0.87
12 3 2 4 49.17+0.99
13 3 3 5 38.79+0.75
14 3 4 1 42.41+0.91
15 3 5 2 37.18+0.89
16 4 1 4 35.19+0.75
17 4 2 5 35.12+0.69
18 4 3 1 39.06+0.41
19 4 4 2 36.11+0.57
20 4 5 3 34.41+0.53
21 5 1 5 42.18+0.84
22 5 2 1 36.02+0.76
23 5 3 2 52.53+£1.23
24 5 4 3 35.94+0.61
25 5 5 4 36.66+0.64

K1 42.95 39.68 40.06
K2 28.46 38.03 37.74
K3 44.64 39.71 40.35
K4 35.97 36.49 38.16
K5 40.67 38.79 36.37
R 16.18 3.22 3.98

HEH AsBCs, HIHEF AL [H] 2 45 min, HFH
IR 60 °C, #AYIFN 140 W, TEMRMT
R4 ik %) 58.53 mg/g. A AT BT AS 4 4
B (N BOR BRI 25 F T, & 2357 66.040 mg/g.
A E RO R A 3 B R A,
TR ECBAEE v ¥ A % 54 93.056 mg/g.
2.3 EAMENERNE
2.3.1  #EFEAXT DPPH- [ 3 1 75 R

MR S g 45 R ROGE, RATFE AR,
5 2 B E X T DPPH- [ F 2% 10 1 B % 8 >
91.58%. 7 F P f5 fi Ot B BB R 5 1 T
X DPPH- [ B3 %y 88.28%.
2.3.2 BN ABTS" A B LM R

ZiE, WEIY ABTS H MR R R A
73.71%. i 75 2 PO B g K b B 6 ABT S B
RIGFRE K 98.96%.
2.3.3  HERXTFEE A oS BRACR

S, R BR EGR NER  H FE fA  AE
h 467.91 U/mL,,
24 HEMPIEEFR

H BORA T BT A 00 TR S g AR L2k 3. A
5, H12¢ 3. & 5 AT, FEERHE RO KA %
A A P AR, X 4 R 0 A R A R A 2

* 3 HEMRBUEI AR EE
Table3 Bacteriostatic circle of flavonoid extract on bacteria

F6 7R T A T Bl /mm
YA SRR xR
HE i B2 H kB HUFF T FFEE
W B/ (mg/mL )
2 14.3£0.35 9.66+0.23 0
3 15.77+0.56 10.96+0.41 0

(b) BEHEZF LT A

(a) SO RE

E 5 EMRINEMNEEFATE (a) MEHEE
BEKE (b) WHERRE
Fig.5 Antibacterial effect of flavonoid extract on A (Bacillus
cereus) and B (Staphylococcus aureus)
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B (O 4 1R T B AT R IR SOR

SE

[1] JUNXIN Y, YANAN D, JAY, et a. A study on JA-and
BTH-induced resistance of Rosa rugosa ‘Plena to powdery
mildew (Sphaerothecapannosa)[J]. Journal of Forestry Research,
2018, 29(3): 823-831.

[2] FAZAELI H,ZAHEDIFARM. Nuitritive value of Damascus rose
extraction residue ensiled with different effluent absorbents]J].
Turkish Journal of Veterinary and Animal Sciences, 2009, 33(4):
265-272.

[3] FENGY, WU J. A study on the rules of nutritional requirements
of rose (Rosa rugosa C.V Plena) in Pinyin County, Shandong
Province [Ching][J]. Soils & Fertilizers, 1992.

[4] FRANCO D, PINELO M, SIEIRO J. Processing of Rosa
rubiginosa: Extraction of oil and antioxidant substances[J].
Bioresource Technology, 2007, 98(18): 3506-3512.

(6] w3, AEFE, TUE, 55 BURALE MBI, IR
HE F PR, 2010, 25(6): 43-45.

GAOL M, LI Z X, DING SY, et d. Research progress of rose
dregs[J]. Journal of Shandong Institute of Education, 2010,
25(6): 43-45.

[6] EREN E, CERENGOK E, NUR SEYHAN B, et al. Evaluation
of anthocyanin, a rose residue extract, for use in dye-sensitized
solar cell. Asian Journal of Chemistry[J]. 2015, 27(10): 3745-
3748.

(71 XUSCWE. BCBRAEME A2l ATl . 4l i e R A 0t
FE[D]. Aoz HoH K2, 2018.

LIU W Y. Chemical constituents and antioxidant and tyrosinase
inhibitory activities of rose pomace[D]. Zhengzhou: Zhengzhou
University, 2018.

(8] kA, PSR, BXH, 5. BORALKALHE P RARZEY) B B
WO HBUAATEHERTIEL]. B ToLARHE, 2014, 35(22): 226-
230.

ZHANG JC, XIEY F, YU D, et a. Extraction and antioxidant

(9]

(10]

(11]

(12]

(13]

(14]

[15]

(16]

(17]

(18]

(19]

activity of Flavonoids from rose and flower residue[J]. Food
industry technology, 2014, 35(22): 226-230.

e, BORALHE A RO PR IRD]. TR ILARR Tl
2B, 2009.

MA M H. Extraction of effective components from rose
dregs[D]. Jinan: Shandong University of light industry, 2009.
SLAVOV A, DENEVP, PANCHEVI, et a. Combined recovery
of polysaccharides and polyphenols from Rosa damascena
wastes]J]. Industrial Crops and Products, 2017, 100: 85-94.

g, kA, . B AR A SR S HE B DPPH F
GRS, iEkE, 2012, 33(24): 152-155.

YANG H, ZHANG ST, GAO G Q. Extraction and DPPH radical
scavenging activity of Flavonoids from Rosa rugosalJ]. Food
science, 2012, 33(24): 152-155.

PRE, BEF, R, 55, BUR BRI i IEE AR
AR SRR AN R AL 1 SRIREIALT). B R R 2
2, 2018, 41(11): 1404-1407.

HEJY, WEI Q, LI Z Q, et al. Effects of rose flavonoids extract
on blood lipid and monocyte chemoattractant factor-1 expression
in hyperlipidemic ratqJ]. Journal of Xinjiang Medical University,
2018, 41(11): 1404-1407.

T3, 7. CO, RN F A Bk R MU 6 9 S ARl g
WAL, el Blaz, 2009, 37(26): 12699-12700.

HE X, HAN N. Study on the extraction of Flavonoids from rose
by CO2 supercritical fluid extraction and its health function[J].
Anhui agricultural science, 2009, 37(26): 12699-12700.

J/NEE, Jrig, B . BT SRR T 2 R H A
GIMEERIATTEL. BfE#, 2010, 31(20): 102-105.
ZHONG X Q, FANG M, GONG Z Y. Study on the extraction
technology of total flavonoids from rose and its antioxidant and
antibacterial activities[J]. Food science, 2010, 31(20): 102-105.
WEDLER J, WESTON A, RAUSENBERGER J, et &. In vitro
modulation of inflammatory target gene expression by a
polyphenol-enriched fraction of rose ail distillation wastewater[J].
Fitoterapia, 2016, 114: 56-62.

KUMAR N, BHANDARI P, SINGH B, et a. Reversed phase-
HPLC for rapid determination of polyphenols in flowers of rose
specieq[J]. Journal of separation science, 2008, 31(2): 262- 267.
RAJHA H N, JAOUDE N A, LOUKA N, et a. Industrial
byproducts valorization through energy saving processes. Alkaine
extraction of polyphenols from vine shootgC]. International
Conference on Renewable Energies for Developing Countries2014
|EEE, 2014, 89-94.

BAYDAR N G, BAYDAR H. Phenolic compounds, antiradical
activity and antioxidant capacity of oil-bearing rose (Rosa
damascena Mill.) extractqJ]. Industrial Crops and Products, 2013,
41: 375-380.

ZHU Z, LI S, HE J, et a. Enzyme-assisted extraction of
polyphenol from edible lotus (Nelumbo nucifera) rhizome knot:
Ultrafiltration performance and HPLC-MS2 profile[J]. Food
Research International, 2018, 111: 291-298.




$E20% 2021 £ 55

@ IHEEE:

SCIENCE AND TECHNOLOGY OF CEREALS,OILS AND FOODS

[l

FroofR

[20]

[21]

[22]

(23]

[24]

[29]

[26]

DAHMOUNE F, NAYAK B, MOUSSI K, et a. Optimization of
microwave-assisted extraction of polyphenols from Myrtus
communis L. leaves[J]. Food Chemistry, 2015, 166: 585-595.
Wik, ARSERT, BB, SF. OB ORI AGE B SR IBG K BOR
AEFAE T R AT R A T 200 O A [ ). | R,
2018, 39(12): 268-275.

XU J, LI J X, BlY, et a. Optimization and comparison of
ultrasonic and microwave assisted extraction of Proanthocyanidins
from fresh flowers and flower residue of Kushui rose[J]. Food
science, 2018, 39(12): 268-275.

PRI, S SRR Th 2l . 2R T 2858 [D]. KB
P2 AR, 2014,

CHEN D M. Ultrasonic extraction of polyphenols and
polysaccharides from rose dregs[D]. Zhengzhou: Zhengzhou
University, 2014.

I, WIS R RO AL A R ]. A& RO,
2018, (6): 18-22.

XIE Q, HU S. Ultrasonic extraction of total flavonoids from rose
dregs[J]. Agricultural products processing, 2018, (6): 18-22.
SLAVOV A, DENEV P, PANCHEV I, et al. Combined recovery
of polysaccharides and polyphenols from Rosa damascena
wastes[J]. Industrial Crops and Products, 2017, 100: 85-94.
DEMIRN, YILDIZ O, ALPASLAN M, et a. Evaluation of
volatiles, phenolic compounds and antioxidant activities of rose
hip (Rosa L.) fruits in Turkey[J]. LWT-Food Science &
Technology, 2014, 57: 126-133.

RiFs e, T, AR, 55w R AL A K B I S

[27]

(28]

[29]

(30]

JE B FE i B R A B Ak T2 BT E AR I MR
Tk R, 2017, 38(11): 258-265.

LU X Y, WANG B, CAO J M, et a. Optimization of separation
and purification process and antioxidant activity of total
flavonoids from waste after extraction of essential oil from bitter
rose by Response Surface Methodology[J]. Food industry
technology, 2017, 38(11): 258-265.

RAVINDRAN R, DESMOND C, JAISWAL S, et a. Optimisation
of organosolv pretreatment for the extraction of polyphenols
from spent coffee waste and subsequent recovery of fermentable
sugars]J]. Bioresource Technology Reports, 2018, 3: 7-14.
KIMURA H, SASHIHARA T, MATSUSAKI H, et a. Novel
Bacteriocin of Pediococcus sp. 1Sk-1 isolated from well-gedbed
of fermented rice bran[J]. Annals of the New York Academy of
Sciences. 1998, 864(1): 345-348.

RUTH], BRELHE, BIADR, . ORI[E] SR EAE T 3 i R
Bt [d). LR 224, 2012, 17(5): 59-63.

SONG K K, CHEN H Y, LIAO R S, et a. Extraction and
antioxidant activity of Flavonoids from different rose varietiegJ].
Journal of ChinaAgricultural University, 2012, 17(5): 59-63.
4256, TRI, FEME, A WK B S R S A R R A R
DRES (). BB 2 ALK, 2018, 37(5): 53-55.

NIU Y, XU Q, ZHUANG J, et a. Determination and comparison
of flavonoids in bitter rose and its variety[J]. Journal of Chinese
Veterinary Medicine, 2018, 37(5): 53-55. &

FiE: AR OERETTAATIERM (http:/lyspkj.ijourna.cn),

FRIR D707 e R AR T




