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Abstract

Objective: The objective is to explore the flavonoids in tangerine peel and extract them to study
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their antioxidant activity. Method: Solvent extraction method was used to extract flavonoids from
tangerine peel; a single-factor control experiment was conducted to investigate the three va-
riables of ethanol concentration, extraction time, and extraction temperature. Using the method of
controlling variables, each variable was set to five parallels. In the experiment, combined with the
UV spectrophotometer, according to the test results, we finally select the appropriate test program.
Result: In this experiment, under certain conditions, 31.3% of flavones were extracted from 1 g
tangerine peel, and the scavenging rate of hydroxyl radicals was 61%. Its antioxidant capacity was
confirmed by the scavenging rate experiment of hydroxyl radicals. Conclusion: To a certain extent,
the higher the concentration of tangerine peel extract is, the higher the scavenging rate of hydrox-
yl radicals is.

Keywords

Tangerine Peel, Flavonoids, Antioxidant

Copyright © 2021 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5]

Wi B2 W H S A B 2504 22—, XA A 1 AEBIER 22 5 #AT R, - R B AT LA R IRAE
JCEHEIT, AMBOHE, MR BRECP EECS AR . T B L B B AN o B K A AR
LR S, R RARTITE . FRImE2]. B DIAE, TR, it R 2%, &
BT, BLCRBREHAL RS, DIE RSE[3]. MRS, WIRAGHA —EMGEIEM[4]. 2 XN
B H RIS ) B AR AL A B A BRI B RS T, B A SCHRAIE A SRR (¥ T AL RE 21 (5] [6], FEI
FER ., o B B b SRR AL S MR B R, PR IEE S RN I, AT DA RAE 7 R AR A £ it ST A
PUEZ A RS . H DS PRI 7T, B T Rl . SRR SEATNS R B 22 B 3R I 2,
ARICR TR B2 08 o B2 v B4 B R DAL S D HEAT B, di i 75 HH R B B AR SR B R et T2 AR B e
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2. (UBEWH

SZCL-2 TUH B B Red2 IR ik S # 8%, DHG-9070 ZY s HVE IR 46, HLD-20002 AU HE K7, Cary 100
scan HUERAh - AT LA LT, WRHEREN. REERES . SEALENEERRF X N E A bl SeI6 AT R B
HI ARfe——F EEEZ 2, T AnE s BB R A TAEABRA =3t
3. FEEHER
3.1. BERIELE

CLIR B2 HR B B 2R A A AR BN HE AR, 4> SRR (mol/L) . FEHUE (B (min). $REGEFE(C) =41,
53 M BRI =2 B R AL S SR R s (L 1, 1] 2 FaiE 3),

3.1.1. ZERE
05 AN, 43 RS AR 1 g R R RCE T 5 NBEI R, #2365 F 100 mL 3% 9 50%. 60%- 70%-
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80%- 90%I1) . BEI U KE i B IR B R 78R A, IUNIRE Y 80°C I A IAE it #m#k 2 /M, 2
JEtE N, AR B S EE, DS AR . B5 KIEARN 1 mL BN 54> 25 mL A&+,
TN 5% ASERENVETR 1 mL $25), JEIIN 10% MRS ERES VAR 1 mL #2257, TN 4% R AR R
10 mL BAFE, BEHAEBSTKERRZE, RMREERES . DS ARSI, HIHLE
510 nm 840 TR Ab il E IR OAA -

3.1.2. $ZEUATE

HU5 ANBelff, 73 R SRR 1 g MR R E T 5 MRt #235 H 100 mL 3K 2N 75% (1 ZBEK H 7
SHIRA, NI N 80°C I HLFVE FF 43 7l in#4 30 min. 60 min. 90 min. 120 min. 150 min, Ji#5eEEEL
e, WEIZE EEIFIATHIE, BURIER A . B5 IRIERAAL 1 mL £ 5 /> 25 mL I EH, 0
N SRS FRANA M 1 mL, PRI 10%1FEER R VA 1 mL, S5 I 4% S S8 AL ANV 10 mL $22)
FE, RIEHEETKERZZIE, RREGFEBER . DEET AR EME R, £HE 510 nm
Kb 5E 58 AN

3.1.3. {ZELEE

B0 5 ANBeN, /r ARG FREL 1 g BRECM AR E T 5 ANMbelfih, F 100 mL iR EEA 75%01) L BEE WK H 78
IRE, A RIBRONIEE N 50°C. 60°C. 70°C. 80°C. 90°C M HEIE NG AN/, 2 JFEE, fEEIR
TR REATHIE, BCHUEMAH o BU5 RIEAATR 1 mL & 5 > 25 mL B, NN 5% L AERREN
WL mLEES], NN 10%MASERERIATR 1L mL 3R 5), HE NN 4% A AL NATR 10 mL 2158, &
JEH 2B FRKERELE, MRS IEHESR . U ARBMIENXTE, FIH7E 510 nm &4 T4k
I 5E WG AR

3.2. HHTER

FEHAR PR B RFF ARG DL, I OB AR A B, 22 5RANNE SR 4 R R, £ LR IZ M 50%
FEINE] Q0% %, SKANBOLEEAL TN KIS, £ LIFITE 7T0% I i, 45 SRR G B 9 0.090976,
CWEREE T T0% IR, SAMEOC R SCGH LR FEATEaA LR 10 K 1), Wby, £ALET, L8
WRIZN TO%IIIGE, B2 h BB AL S IR IR s o

FEHAB R AR FIE I T, BRI A DR A0 &, 2250 AMNIE Ja 45 SR B 0w, 78 120 2 B i fix,
RINPOL A =i 0.113064. AbT 120 73 AR, SAMBOCEEAL TS, =T 120 28k, HA5AK
JCEAL T RIS (IR 20 151 2). Wb, ARSI 4RI 2 /N, B AR SR S ISR IR
B o

FEHABRRAZ M T, EBERBCR LI AR, G RINIE G R TR, 1E 80°CIf, KAk
JeIE By 0.094192. fE 80°C ZATALTHEIN MY, 80°C ) N FREREH (A 3. & 3). B, fEA
SEIGHh,  SRBUEE Y 80°C IR, B R4 I B

Table 1. Relationship between ethanol concentration and extraction rate

=1 CEEREMERERNXARER

LIRS 50 60 70 80 90
W e 0.067976 0.076491 0.090976 0.088643 0.060842
FRHUR (%) 22.3 25.2 30.2 29.4 19.8
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Figure 1. Relationship between ethanol concentration and extraction rate
1. ZEEREMIEIENXR

Table 2. Relationship between extraction time and extraction rate
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Figure 2. Relationship between extraction time and extraction rate
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Table 3. Relationship between extraction temperature and absorbance
%= 3. REUREFMRAERNXR

B 50 60 70 80 90
R 0.058536 0.065853 0.066174 0.094192 0.089311
FRHUR (%) 19.1 21.6 21.7 31.3 29.7
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Figure 3. Relationship between extraction temperature and absorbance
3. REUREFMRAERXR

DISLAE B B SEIR AR AE T, 0 a2 H R 2 v 8 S 1) S (R BRIDUAR A 9 SRR L 0% L% 80°C . A
PEFE 2 /NI, SR 00 30.2%- 37.5%. 31.3%, fEMLAFAT RHRHUA B h OB AR A &4, IF(E 510 nm
PN

3.3. HiE A IoE

EEREERESTH

7 HHER SRR DA BRI [8]. RIEFRABCH IR, BLHH 1 mg/mL. 1.5 mg/mL. 2 mg/mL.
2.5 mg/mL. 3 mg/mL FJEEERSEIGE, J3 AN 5 ANVE T, EREMRE I 1 mL SRR A R 5
FFIBCE 5 7, I KR CBHER 1 mL FES)IFBCE 5 70, Ba NN ALV 1 mL, #8509F
B 5 e HI—RE, HAERIAAE, RO K, FIREE R BT, (FRTES
IR KX U 78 37°C KA R IR IR 30 min, FH TR RBL, ZJG7E 510 nm P AL E H
SAMBOCAR o B A5 0 25 SRARN 22 QT SRLA5 H R B P B B A 32 1) R R . T R = (AL — A2)/AL x
100%. HR#AESLIEHE FIF 450, PR SRR R AR E bERDIRE, JEHMNGEE 4. E ) TLE S
FE—E R L, PRECSRBOR AR B, R AN RE O, RS AR B B B s BR R b . 72U
LA, MR R RO E D 3 mg/mL B, B2 [ B SR R B R A 1A B 61%.
Table 4. Data table of hydroxyl free radical scavenging rate of total flavonoids of Tangerine peel
4 BRREERINZEBHEBRERIER

e (mg/mL) 1 1.5 2 2.5 3

TR (%) 18 21 46 58 61
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Figure 4. Hydroxyl radical scavenging rate of total flavonoids from of Tange-
rine peel

B 4. BRE S REIR 7 BEHEFRE

4, 4Eig

W SEIRIE B L R B SR B B v B B SR S P e (B 220 : ZWEIREE T0%, i 279 80°C
IR 2 /N, $5 2845 B R R B EOGROR B 9 3 mg/mL I, 95 7 rP R B (9 72 1l T B i 5 H 61%
CEHAFNIEFISREL WAl T HRAE R ZIE AR AN e 42, SRECRENR, AR A AF SRR [9], (H R
Pl E R A T, BT e A, ZTTVEEE R B A B R 3R .

HEE&mE
AR REFAECH ADNE IR H 2019CXXL077 .
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