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Abstract: A substantial quantity of waste is generated during the processing of citrus fruits. Such waste is rich in
diverse bioactive compounds, including flavonoids, phenols, essential oils, carotenoids, and pectin. The efficient
extraction and resource utilization of these compounds hold significant importance in managing the processing
pollution and propelling the development of a circular economy. The author presents a comprehensive review of
the functional properties and application status of the major bioactive compounds in citrus fruit processing waste.
Additionally, it expounds on the principles, advantages, and application outcomes of extraction technologies such
as microwave-assisted extraction, supercritical fluid extraction, ultrasound-assisted extraction, and enzymatic
hydrolysis methods.

Keywords: citrus fruit; processing waste; bioactive compound; extraction technology; resource utilization

AR 2 K SR 32 SR AR T 1 A5 A0 ARy i X,
FtEId 1600 Ff, 2 A BRI A ) i1 9 B RO K
Rz —. WG, B RKREFB DR
Wi1.242 t, HEER 2R Ko B MG R AKCR
TN i R R A 7 i A2 [ B BT e
W o SRT, A AG SR ACRAE I T e & 7 A4 K
R B BRI TS PRSI  [F N A A S K R AE
WK 5 JB AR o 5 2R AR A SR U A A KRR

RANGEIR . MW TER ], A BRAE 7K R B i T
ARG R o B AR o 3 A F) B A K o A R
30%, 75 A & FF ] S I BB BE S 10 50% . KRR
(IR A S KRR TR A DUE ™ B 22 BF Bk, th
Wk T IR Y i 7 R RS R AN
EEREASERYIN - B UES o  (S L IS
AR IR R IR FE Y & 5 2 Rl B DDIE VE P R, T
T 2 A0k . £ D e P £ AU, 6 B i

SR WA R E KSR [F ) T ) 5T E (2024ZDXT04)
BEEE HFEIEA980—), 2o L W FT o1, WL F 70 AR S0, E A F A E R 5 AT 7L . E-mail: hanzju@aliyun.com

Y5 B EA :2025-06-03 & [E] HHF:2025-08-04



10

Journal of Food Science and Biotechnology

BT AL S W T ) A R R S U O
RIPBEF™ dh s KA DR B IR 55 7T AT W K P
Aoy BE YORHATRE b FE Ao 72 A it 00 2 0 R A 43
Ik, SR HE B A AR ARG i (CPEOD FL A% T | 1k
A RE AN AT 8 58 2 2 AL 558 52 BEL G 1 3 B A
RIF B 5 P A A P R B R R
MG R 2 R B AL B 5, T A BB R UE IR R T
AR LR, T S 2 o5 A R H R S E TR
L AR A1 2 A2 ORI A Mk 0 1) R A . TR M
BT, A A R R AT AR R R AR T T
Fr FLAT ey LR T BN RT 5 LR 0 40 K 2 LR T Rt
PR 3 8 R DAy A A 28 7K R0 TR 54 1) B2 R
WHIRITERE T B BB AT . 1EH RGL&GIR T
I AR E P AT AR S R N TR b B
oI5 (1 b 3 L Th BE R KSR BUEOR S B AR D L R
WA R B RS AR S 5%

1 MG R 1 iy 53 3% B 360 53 R AIE

A 28 7K R AE A7 500 Tl A v = AR IR 5
VAN LR AL R S 2 38, Hobom

BE3I4H 2026 5 A | ERE5EYMBARFER

TR R S S w0 85% UL o HHAE KR
MTERYEEAFERE RESH . REHR
AZZDRedi, vl RA K ZEMEKE. Hrf
HEEE SMBRENEYS & AR R, M
B T2 AN AR AR T 2 58 7] R G £ 4 4 SR U, 2
REAGAS Il 32 B R A . IR E R N A
YR LA RLRERK . PF1ENTIERY
B EE N 3%~5% , Ho A% 0 IR AR iR L i
Jig o R 5 EL T 60% . S Ah Bl TR
D EFTIE TR . A ISR R RO R 3R DLVE R
MWPENE BT DR MAERAKREE
o 72 52 2% B A BE IR R, 2 IR A AR s
v A B A BB % B A S TR AR B A8 TR I R 1Y
0L [ & RS HMAEMR AR EFEE,
AR IE I FE R R B R CRE B R R R . X KR
SRS ZE RN AR BE g EEER. H
HoE R IR RS E R RSB AT, 5T
AU R BT RE AR M
FIK R B R 37 1) 8 2 AR W M S
TEW 1,

x1 HBLXKREFONEEZELEVELDREHIE

Table 1 Major bioactive compounds and characteristics of citrus fruit waste
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Table 2 Principles and characteristics of new extraction technologies
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Table 3  Extraction technologies for flavonoids in citrus fruit processing waste
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Table 4 Extraction technologies for phenolic acids in citrus

fruit processing waste
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Table 5 Extraction technologies for essential oils in citrus fruit processing waste
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Table 6 Extraction technologies for carotenoids in citrus fruit processing waste
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Table 7 Extraction technologies for pectin in citrus fruit processing waste
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