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Abstract: Rose oil distillation wastewater (RODW) is the waste solution that obtained after the preparation of rose essential oil by water

vapor extraction of roses. The phytochemical constitu and their biological activities were investigated in this study. Gas

chromatography-mass spectrometry (GC-MS) quantitati bined with high-performance liquid chromatography (HPLC) showed
that the main chemical components of RODW included linalool, phénethyl alcohol, citronellol, a-bisabolol, and kaempferol-3-O-rutinoside, and
the antioxidant, antimicrobial, and tyrosinase inhibitory activities of RODW were systematically evaluated. The results showed that the half
maximal inhibitory concentration (ICsq) wvalues for tyrosinase inhibitory activity, 2,2-diphenyl-1-picrylhydrazyl (DPPH) radical scavenging

activity, and 2,2"-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid (ABTS) radical scavenging activity of RODW were 2.45+0.14 mL, 2.58+0.04

mL, and 3.425+0.21 mL, respecti
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. Furthermore, RODW possessed strong antimicrobial activity, and showed a high inhibition rate against
inhibitory concentration (MIC) of 32 uL and minimum bactericidal concentration (MBC) of 125 pL.
theoretical basis for the application of RODW in cosmetics and food industries.
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Table 1 Reaction system

B R R ARAR
X% Ao ABTS T4 95% LB%
A 0.4 1.6 0
A 0.4 0 1.6
Ao 0 1.6 0.4

TEPRR(%)=[1-(A-A;)/Ag)]x 100

MR ABTS H HFEE RIS %l iR
KTt ABTS TAEMAIECH]: K 7.4x10” mol/L
(1] ABTS ZKIEW 2.6x10° mol/L 1 BRIAR K Is W%
PR LA 1:1 R4, R4 N R 120 5, F 95%
CBERRERS B TR . 4HRRER 7 MR 2 £, 4 5.
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Fig.1 Total ion chromatograms of volatile compound standards
in ethyl acetate (a) and rose oil distillation wastewater (b)
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Table 3 Analysis of the active components in RODW (10° mg/mL)

i &% BF 18] /min oM - tm g
FAEEL 12.163 CioH; 50 154.25 10.00+0.75
KB 12.921 CH;00 122.16 150.49+8.93
A F Bz 20.393 Ci0Hy00 156.27 26.90+1.57
LK LB 21.923 CioH 20, 164.2 73.14+4.21
LA FBR 29.029 C,H»0, 198.3 5.14+0.42
a-4LX hER 49.909 Ci5HyO 222.36 0.06£0.01 | 4
ez 266.24+13.72
Er AR R 6T AR R R 2 AT
22 BEIE R R 4 Frow. ZIKQ%F'&W”J@J 7%‘ f;ﬁ
(0.1240.01 mg/mL)y. HA g e s L& 8N
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so0f YRR e TR LI, AL T, £
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03l LG RE, E AT DU SRS M B TR B A,
E‘:’ M‘r‘*ﬂmwmjmw_.,,,m v R M HICso 185373179 0.73+0.04 mg/mL.0.315+0.01 mg/mL+
o 3T s 9 3 0 W o 0.8250.03 mg/mL 1 0.635+0.02 mg/mL; FEFHA 57 :
min Lz -3-0-7 T E A0 BE 1C50<0.001 mg/mL,
2 i) RIS (a) B HPLC Ei L3 B 8 F R (1Cs0=5.61 pg/mL), %45 R 5
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oil distillation\wastewater (o)
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Table 4 Analysis of the active components in RODW (mg/mL)

il ASRH TR I e 2 R? ik
1 L AE-3-0-7 T3 17.737 y=7102x+3256 0.9984 0.050.01
EEmAE 0.04+0.01
EHWAE 0.05+£0.01
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Table 5 Total solid content and 1Cs; values of the active components in RODW (mg/mL)

85 DPPH &Mt ABTS g &A% B4 2 BR B A )

L 2.58+0.04 mL 3.4254+0.21 mL 2.45+0.14 mL
SAEEE >10 >10 0.73+0.04
RLEE >10 >10 0.315+0.01
HFEE >10 >10 0.825+0.03
a-4TX P BE >10 >10 0.635+0.02

L AE-3-0-F T3 <0.001 <0.001 <0.001 | 4
fapET RE, <0.001 <0.001 0.08+0.02
o A KA G AR £ K. DPPH A IREMRIn e 3T A 44 £ C; NO A B FIRIRIS4IxT Y A & C;
ZEN %‘F%‘hﬂi‘éﬁxﬂéﬁéﬁi? E. .
R 6 BORIEE ST HIEIEMER
Table 6 MIC and MBC of RODW, RFCS, and different monomers against path /

ekeRnNHRE KA A AT 1 JE
i
MIC  MBC MIC MBC MIC. 'MBC © / MIC MBC
s 500 >1000 250 1000 1257 500 2125
S AEEE 250 1000 250 1000 250 1000 250 1000

R LEE 125 250 250 1000 5 500 8 32
EaE St 125 500 25 500 1 500 250 1000
X 2B 500 1000 125 500 8 16

o-4L% PhBE 250 1000

LAE-3-0-F TH 250 1000 500

ek 16 16 16

>1000 500 1000 500  >1000
16 8 16 3 3

VE: B SR SR 0T I EATE R £ T I‘\‘/HC

24 LA M

1 P i R 5B T R LR T P TR 3
YA EE HA — 2 1 DPPH-1EBRAE /), H 1C50=2.58+0.04
mL, 2R SRR R A K = 1Y) DPPH &R
TERE Mm%SOF H I 1Cso B4y T+<0.001
FFEFIERE, 2K LB,
N ] DPPH Hi% 4k
1m~@mo%%,ﬁ%%%%mﬁﬂﬁ~
THBRRE T, FICso {54 3.42540.21 mL,
5 DPPH, -~ 8. 35l s o3 111 2 3-3-0- 7 T 1 1)
ABTS ETHIEEBR 2 1 5 FRIR B 1Cso E /N T 0.001
mg/mL, B—WFERVERS Y WOSRERE. RORE. &
FEER a- 2% ZEERE ABTS HHILHERRAE
(ICsp>10 mg/mL). £ BRIk, 4Hf#EE - £ Z PR
AR N IR A R 20

25 WEEMK

O o 5 S 20 M P % A L E R AN R 6
AN o 2 0T L A% AR AT TR A AR R R A0 i A
(MIC=32 pL f1 MBC=125 pL), XEHs BRI Al

RONITEIRE, MBC: 3R ERA,

oS BR T AN AR T AR AT I, o MIC
#1125 uL, XRIAFFE, 2R, W IR RATE
AR EE A 500 pL A1 1000 pL. 40 FE &
PRI R BCR RIS AR, o 2 s s AL A% AR
FRRXT a2 2R FLRRURS, MIC {24 19.5 pg/mL,
MBC {E°4 312.5 pg/mL. AWFFE45 RS0 ANfRiER:A
— P S R, ORI, 2RI,
LR TR, S TP LL S I T RS B L
A — IS BT U RS, BURAE R T
B SR T AR

%::9a)
3 g

WEFUR IR BA DAL, TURTIR R
HliE . HABEITAENR LR, 4iamta R
W UEHTE, A OSTRE A AT L,
T LMEAIIREE N IR 56, M B B A e fh AT
Abs S ETURMRE ) R PT IR, 1D RI RAT AN
RIGATEE, AT RAE 9 B R INFRISL A T dh ATk g
W I R ZRAE.
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