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Table 1 The content of main compounds in Camellia oleifera shells
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Figure 1 Molecular structural formula of tea saponin
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Table 2 The main extraction and purification methods of tea saponin®
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Table 3 The main extraction methods of Camellia oleifera polysaccharides
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Table 4 The main extraction methods of Camellia oleifera polyphenols
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Figure 2 High-value derivative products of Camellia oleifera processing residues
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Figure 3 Future development direction of Camellia oleifera processing residues

FA1080.94 m¥/g, IV F LTSI FHE 441.62 mg/g. N
TR 22 (W B AL 5S4k, 2 SO NPT 1
HERRAEACBAE, iEMERDUK. B, B3R
RLRIZL, ARABEREE D EE A ERER], HiE S s
KA EAATE RS, FEAQSEME, WRIMA
1872 m?/g, WUIRFHE 1694 mg/g. B T AL HITEAL T
A1, Youl NS FlZnClL iR AL, )48 FITE k%

BETEL R M N1244.46 m?/g, WL N
5623.94 mg/g, [AI H T ZnClL 7 AR 24 41 4 25 Mt 4
SRR AR B B R, S A T R
A FE(DP) R2~S IR SRAHE. o 4% 7o 36 14 ok IR L ik
FLERGE R . B KM bL R AR AN == & (1 3R T B e [,
TEWR AL 77 T L B R, Zeng 5 NS5 A o
AR TN R R BRI WL B, FE PR 2%

2257



SRS AN TSR AR v (B 25 R P F 7 it

3541 mg/g, X H TR K A EEE . Quan
2 NSV 28 Dl 2 it o, R I Na,COsHEAT 5 AL,
LA o 5 B 1 25 R A B95.7%. Yk N 7R H gl %%
FEHTE MR MK P LR, s dE— g —
o )12 YIF B Langmuirks 584l B8 7 I i
TR By, TR 25 5 78.93 me/g, FHAE K
W BRI WO B T T A TR S T S AR
T, 1A 1 20 5 P o AR 8 T 1% A T 2 P e P AR
S mtae 5 e . AR S,
FLpA T 2Rk 5 BE B FE; A R AL 2 s A (an s H
KOHATH;PO,), WG o . —kis 4uif
R RRA A . H A, AR TR R A R R,
LR 2 () 2 52 BRI RG 1E 0% (B 2 B . (R, Jd@
REAERIRTEAL T2, 45 FH TR 4 e R 4 FEA B
B PR ISR I R TR R R, SRR AR AR
5 AT S A% TE A S

BT R AT A R R F I B RAF Y S Bk
RES AR 2 FLEAE N, HAE LS RE ISR
W (0 S FH AT 5. itk — 20 BRI LK 25 it B 2 B R RROAR,
I 25 TR AR PR PR AR R R BLR, AT
FIH AV A LT B 1 2 AUk, DT e
R TR RSB, [Hk, 2 LA AR RHE Hit
MITATI 2B T T2 e SR, B ek A8
BRI RHE B B N1 A/ghsy, TPC-3-70011) )i &
bt LR REE L 313821 F/g, R 1Z HARTE S5 50007K
TE FLIR TR TBCFELE I 5 P A AT RE TR FFR7.2%, JRILH
e R RE M. GuanE NN 25 528 F 19y s A
JETUR I, SRIGKOHIELL, 2o G iTh A4S e i it %
T BRER OO I S = 4EM 2 L, HA Tk
FL R FH(3037.68 m*/g). 1 ELHLAE(375.9 Flg). AR
U HO A5 AR (R TR R R N49.3%), 7E 78 BRI FL IS
BIRFaE.

KRILG A MEHWPC) & —Ff DLAIEPE IR &1y K
s, DASEAK A T 27 4 S 70 M R, 220 bV o T 1)
R RIRE AR KREE SR DI R ., i
JEE . PTIRMESREEORSA, A TR IR AIE AR F ) E T )
WP AETRE FE ) A, Fom T R e A K
AT HARTH SR RYCEEF 450 7). XL
B JR AT Y1 TR A A EEAS 2 B i R SRR B, KA
AL AWPCH R EIE AR, e 2 SRk 5 PR XE
Mad. VR 2 S T HEREK R R R 2t

2258

APFARETE A HERES NPT T M2 TR
MAR/HDPER G4 R, TR T AFEEH AR LT EHE N
MRS AR E AW RHERERIRE I, &R N 1/6hT,
WPC 1) 25 il 5 5 R0 7 e 5 5 B K, 43 Sl e i A/
HDPEXE &M BHEE 1 5.39%M3.67%, UFIHHMZ R
FEA B AE EWPC, BERIEH S, TR
R AR . s N PR s R
MR BBEERLE. RBEEROE. SR
FER G NERL, SRS R 7k 4 T mE e
ARG SRR, RIS T B M RE. BT
FORIN, HA N5 R N A RS 5
5 K N34.40 MPa, HifdioR i K N18.20 MPa, 7751t
RERAL. MATTt A2 RETEEMRINRRER R, &7
B2 L RFEZLRRTEEME—E W2t 5
TR BELRA 42 TH I B A S 21

AR, BT REL KR FE, A5 S 15
IR AN AT AR IR IR AT AR vE . B
JR R — AR A AR IR, A AR AR (A o 41 4 A = B
A PR AR A B ORI ) RET 5. ShakirZs
N2 e i B O RR AR S R AL 7], 36 RS
AN A= o JEUR G AZ 4 2 = AR i AR S B 5
M), $2 1 AL P Ih HO AR P2 R0, Hh K AR i = &
B, TIi594.92%. Endut® NSWEHE 755 4E422°C R
wA4 h, 100°C %P FiEfL1Sh, AF=5EmEE N
88.03%. Yang% NPHLLMZC 72 NS B b Ab B 5 15
MABERED R, ZEWRMELTOREEN
2.86 mmol/g, LR N2.67 m*g, EAK ML
M. T L, AR SRS N AL, fEARSRER L R
JO7 Hp AR TR AR P S R S R T TR BRI R R
A

3.2 R REATAE S MR IR

T 2% B 3 T AR R s EL R R TR 2
—, BT AR =wE R G, DI B R s A 2
P ARSI 2 RO TR0k Mol & 4R s
Tl HAMESEZ AN, il A B R ARk S A A
E S R BRI R ), BEFRERE, o
RN DME N RARAAMFIFR A, BARIEEAK W
T L5 72 it R A 7 GR T MR, G ok
I AEVIBRMRTELE. WFERE, AR B R DUEE
TV P 770 5 9 1R EE AP (SOR<0. 1) 77 A 40 K 87 (d 5.,



hERE: AR 20254 55 % H 11

<200 nm). fERZHEEA T, AR B RRIL B4
B ek SR SOAH B SR 4T, I BH i 4% 2 25 /e 5 AU
WL RSP, v TR S,

Ak, HAHTA ARG bR B 2L RE 70, LT H
TFHEDIEEL . PLRTESIIRENT IS, MRS
7 R SR T ORAR S IR T R TE R B
75T, WRARRH, IR R R AR
PEANR SRR E M, JFRETE RS AR IR, &M T
T I A S 2 AL i R 400 AT RN T
MR REATMR. PUE. Pik. ODIMERY . #f
ZARY UL R IRE . B IS 2 A v, XA
TR 2B AE R G RO AU LA BRI R,
PRS2 PisEm. B e 2assltn. 2R
M, FPm A B = aitb B R0, T 48 m it
A, B RTAT IR 535 A 2850 PR A0 JHE 32 B A R IR
FH ML B4 T2 (RSB TR . UK A AR
Bk 2l 28 R ik &), X Bl FEER AR B
HlAGA . FE . VRSl Tk ik 77

AR, WA B R AR RER R R MEEE, (5
FCATT R IR R AR A 245 1 BRARLJEOR), B FEAIESE, Tl A%
BEXNEROBEERE . KBFE. TR S
22 PR S5 RN R L SR F A PR . LA
FAMLERE %, EFEMR A PR A S M . 17 s B
AW TS TR 1 DA B 40 o) 0% S A B ) v RS YuE
SIS B v 4 P 2 O N . B 2 A
FEC ARy 2], PRI L 1R R A AL AR, I B )
PR 15 RN BE 290,078 mg/mL, T B R 40 g i 45
Fa, S ECAN N N AN, S0 22 R A, BT
BB AR AR, A A S BRI R R, AT A
RRARPUEFE I A RCRIR, FENHAE & 2 e
IR FHIRALEE 5. BEEH AR B E AR, 45
RGO RN IAT R, MBFERBHTHARWE
P, HA R TESERIE R, SEEEY TR
filt T REARAFFESR A, QIFE NGIKEA
AL R A2 O L RRER 4, SR BDA 8 AR 24 4 i) ol 36 N 97 i1
BEIBAT M. Huang: NPUG A2 2 AR N RIE 7, 3
BORAKAR Y e FoRE A, 4 48 R AR GOR AR
R F L5 2 — AR 2 B Al ik B R B AR 25 1 4
PP ROR. TR AR T RS0, A B R AL BN
%) RS SO KRG, TAENE R W
B WHE . LI E A PR B I E A

ELIs S AR IR, REHMAS 2R ON T — R
T AR IO A se R, A R R C T
T B AR AR, AU ERCR B, B KgAK
A, R RIRET IR R, AR ZE A N0 (AR
Bk R, TAS B R AR A R R B A R AT, 5
B4 H2.03, 2.25H12.48 kg/hm? &R, HBiR0E &
FES, NRAERE, WiE$E2.03 kg/hm* /E N2 KB
AR 75 W R R 7

3.3 EHJR. ZH. SN AR RN

MR Y E A E, HEARSES, &
FEFR A R S5 17, ‘= I E R ARPEOsborne 7 23%, T
HEXRGBIGEH BREA. fEOMEBEAEA
(HZE S ERIK). BHARY, maRESEA RN
FUALPE. EV MR BRI I R SR T R . X
REHAT AR & 5 TR BTG fRefl. &
FESRATIITE /7. W AR B, S AR OF R R ELER 1 5
TELR/AKME . YRR /1A A L M RE T TR L 516 G
Y& (K G 8 DA A A S RN i,
THASFF I 8 B L&A ROt fE Pickering FL H G A e
7, FH T3 Ak AR Y AL S, R A AR
N DB R AU 0 N yus N0
FAFOVE A B AR AR R R, RGO
bi, AL FRIEF)43.82%, HEN5.89%, KRN
EASE(EE-ENiab Al

MY EAEAE MR, HTSEEERSIESR
MIjEeRetE. WA EATHRBRES R HY
P BUE B RIS INRIEE, e T R A H A
KM R, DIEEEFRMIReR . WA EE ]
PUIRNTHAL . FADEFIDF TS50 B i, DA
ME S E, RN H TR A RSB,
BanAEE LS A FLE Y. AR Y.
RHEAEAME. e, BFIARK/ER. BaE
F VO I SR O R B A R AR, R R LR
A& 8 EE32.7%, FERHAERN S8 EERK, 5
R HIR ) A R

TN TR R ) 2 By KA S = R IR A
FIFPTR A, FEAFEDUME R (LA AR
BB, DRILBR RN ENEREJLER)E, UKL
WL RSy R, [R) i 22 Wy FLAT B 1 % o
PEEEDN RN, XA AR B Aot ot R R 24 450

2259



SRS AN TSR AR v (B 25 R P F 7 it

HATZ . R & B 22 A 2 By T K
REPE. FIAEVIREM i e R AR R SRR, 2 (n
KL W) BA KRR A BTRETEYE, 2R er4E
B BRI B . B 6
ELEA M AR DU (R & SR 2 i 58 & =

Bl IR SEEAT R, Al 7 BAT IREE DD RE R
B, BSE 1 I R RA A D e B 2 R AR Y W AT 1
UEAh, B AL & P03 T L A0 Ry 52 15 5 3 B (WINF-
kBRI, I KA TR, 1T 8 2 o G 2
P RE S, WG SR IE B R T B, MBS (R e s it
SRR JI AR 2 M) G T AR T B A 3
BT RS et s R4, L al
KEBEFRFOR, AT e 2 By A 2 0 ) A g PE A A A
FE, thRHAE s T N, XL R P AR,
SR 7R R M PURAL . U A IRV 7.
T AR EA, FEGEZEHEE, HIEEPMAET,
N ORFF LW PR T A5 AN R SR AN B2 B 2 (iR
I BHE. SO, W EBRR IR AR
AR

4 TAEARLE A ) T I P A % B SR g

WA TR AR YIRS (LS AR TR A
ML RO L A SER B0 2 5 T AT, 4
AT R TR — R PU PR,  75 FE3
A SRR TR .

4.1 RWRFTFWHRBACE R A 585 5 RGN
Fys

24 T R AR PR B A A P e T W G Rk L AR
s RSO AR SR A, RN R AR A D SRR
R, FREEE R, RICH BRI RE, DR CE
2 IR A SR RSB HEAL, BHRIR 9™
HIRZ R RHE T, 70 B R Ui s i A i &, H
FEAL T i R RS T T T 2 T3 8 AT R A (e B 42,
SEGRIEARCERA R, X LLIE 0 A B RO E.

S 1 £ SRS A A S AL 21 v (LA i 1 4
HEARARAR. AR, FAEMZE T XS DAL ISR
TUALEE 5 1z holy, DLRRAR SRR HIUSRAS. BE B 1Y
i, AL RO, sl EE ™ b A
R SR 5T T ABE BRI 1R 0 A 0 ¢ 55 v R AL A

2260

Bl DRRARE FF MHERR R AL T 3R R R LB ThREdE
LGRS RS R, EHAFMERUZE, N
TR T bl Pk, b IE AR R ) RAEEA.

4.2 P AR RN TRE A 5 A1 A
SR

RN ZIERP B B BUN, Sz W JEURHAE
BB e B AR S AP SR AR 2R A ORI
RSARIN T ARV AR . BN, R R AR A
BESIABR, TR ORI B A A RIS . ik
RPN EAR L [ AC AR, AR A LA SR A
RAEMR. BRI 30%, LI RS2 R h g ik
GrIk. I TRV mAE AR A 2 sl I
HIRZ DAL, AR THOAHH TR,  ErEskih 2 ik
11 110%, R Rl L2 2 e R REEE TE i ok
FREL HEOREEIE, RRWIRTA R ST R E
Ja, LR [ GE L AR 2% H EHRRAE, AT
SE 1) A DAy v PRODIAEL 7™ it ) 7 T 975 5 24 4 R TR
HALSE AU LTRSS % 2 k. e
A AAEOEEAE,, W2 R AR R,
IREE e SR 2 B R 2 IR, R mefe it 4
VBRI A . SR, T T HIg0n TR B, K
BRI LA o5 EEAS /220%, A DUBEBOM 2 BER A 42 0F
T E.

B A AP DR 353 PR A o SR 2 3 B0 77 M B A9 27
A “HE TR T 5 BHEM A . 7 SR AN e
A, UK FET R R ALK — B AT AT
HAKT S, NAE TR JREE TR R R AR 2
HALSE R B RE B2 6 JE™ i S T A RE, g 2l
B RIS IR &L i, KR
TR0 U B BT R i 2 R oKk Ak 2, SEBE
PUREPLRIGE I FAERL, B SE R At 1 B Y
BRI S SEA T .

4.3  SREASRIE AR SRS 445 )
ML a0
JEBRAWEED, & PR S A O oF T AT
IHReap e, wmal. . B0 ARG, Wk
MILRRYE SRR 2. 2. EA5ET
J§ 53, AR AP AR R R AR R R, Bildn, ke
AANH R E AP B ST RBRMFL4ER



hERE: AR 20254 55 % H 11

R 268 2 Ak SME LA B, FEUL G — AR R K
R TE I R TR B ME AP R, RO (AR 1
FRHAS.

CLHZS B2 00, B 80 T4ME %R, ARG
[T RE 22 R, A A — SR R AR KRB A
AR = A g i 22 5, WOLAE N T A o 3 HoAth
TR &Y. DFHA R SE UM A5 2 25 B A I AR
%, BEWRUUE . SUKFHAR ., F5E5 2 82 KL
R B 2 2D 4lifk, A ReIRIS AR K T-80% I A B 3.
rESb I R, A MLV TSR B RS R BT R AR =
RUKMRERCE BN E 2%, Tiksedl TlfeAr=. F
EAR. 20, ZHmE, AR, KiE. B8HE.
G FECOL A A SETF- Xt H AR =5 2 5 70 5 R AU,
EALTME. ZWME AL ZHREE R, SEUCwal
FEASJE90%, HE LA R PR 2975 K. WEh A AT\ A4 7
BRI TEREZ, SEEE PRI, KA HIZL5=
WA R RE, TERDS BN AR — G EEMNE5 S

A,

IR PR, 6 A ) 2 R AR R S A
Aoy BRI T ZRA0H. ARRIIBOARK R R ET
RENS (R0 7 B 2 ALY R & T2, TTPEARML KR
i BIF 2 AL OO TE UK AR ZE B A fh il A R B
IERER, IR MR 2= B B 7T 1O I 2 R
Loz Roe il s A MK 2 0T RN, bR b dE A
— AR IR 22 473 Bk 7 M A ) M o) A A A ) T
). SRR L T, MR U R - & 2R
F/ 2 BB A R R R BB A I BORBESR, T7
AE IR SCHLH R R W2 TR, RERE A H
FARH P LA,

PRI, 2% 0 T 36 2 W P R R B 5 A o PR 5T
Vi< MR 67, SR M RET 2
o3 e M BARGEN, THREALEEES D W)
SRR R Sl S S B I AT A i, AR
B A0 H bR B,

S5 3k

1

10

11

Shi T, Wu G C, Jin Q Z, et al. Camellia oil authentication: a comparative analysis and recent analytical techniques developed for its assessment.
A review. Trends Food Sci Technol, 2020, 97: 88-99

Xiao X, He L, Chen Y, et al. Anti-inflammatory and antioxidative effects of Camellia oleifera Abel components. Future Med Chem, 2017, 9:
2069-2079

Zhang Y M. Accelerating the development of the Camellia oleifera industry: a three-year action plan issued (in Chinese). Land Green, 2023, 1:
42 [BRACEL bbb e = AT 37 RENR. B g4k, 2023, 1: 42]

Hou J W, Xing C F, Yang L L, et al. Comparison of physicochemical properties of Camellia oleifera shell biochar prepared under different
carbonization conditions (in Chinese). Chin J Soil Sci, 2024, 55: 383390 [f&4F, RAETS, FIME, 25, IEH AL S5 5 Ih 2% 5w AV IR
TR LU 7. R HEIE R, 2024, 55: 383-390]

Long L L, Xue Y L, Zhang D, et al. Investigation on main characteristic composition of Camellia oleifera seed oil (in Chinese). China Oils Fats,
2012, 37, 78-81 [Jete A, BEHERE, TKZR, &5, MMM 2 SRR A0 IR 20 B, P IRl Ig, 2012, 37: 78-81]

Wang L L, Liu X L, Chen G D, et al. Research status and prospect of high-value utilization Camellia oleifera oil processing residues (in
Chinese). China For Prod Ind, 2025, 62: 89-94 [ZE3M, XIBe¥e, BREST, &5 2% N LRI e EACR I OF SR IUIR 5 FR 2. #7™= Tk, 2025,
62: 89-94]

LiuXD,WuYY,GaoY, et al. Valorization of Camellia oleifera oil processing byproducts to value-added chemicals and biobased materials: a
critical review. Green Energy Environ, 2024, 9: 28-53

Huang J W, Lin X Y, Zhang W W, et al. Cell wall composition of Camellia oleifera Abel. shell: new insights into its composition distribution
and ultrastructure. Holzforschung, 2024, 78: 317-328

Xia M L, Wang Y P, Zhang S M, et al. Research progress on comprehensive utilization of Camellia oleifera Abel shell (in Chinese). Biomass
Chem Eng, 2021, 55: 26-38 [ 3%, E R, ki, & mMAscss &R AP R, AP % T, 2021, 55: 26-38]

Liu H, Guo S H, Li H, et al. Comprehensive utilization of Camellia oleifera seed cake: a review (in Chinese). Food Res Dev, 2025, 46: 187-195
[, S/, 253, 45 HORUPMSRE AU Tt . fr it st 591K, 2025, 46: 187-195]

Yin RY, Yang J Y, Wang Y T, et al. Study on the adsorption and purification characteristics and antioxidant activity of tea saponins by

2261


https://doi.org/10.1016/j.tifs.2020.01.005
https://doi.org/10.4155/fmc-2017-0109
https://doi.org/10.1016/j.gee.2022.12.002
https://doi.org/10.1515/hf-2023-0120

SRS AN TSR AR v (B 25 R P F 7 it

12

13

14

15

16

17

18

19
20

21

22

23

24

25

26

27

28

29

30

2262

macroporous adsorption resin (in Chinese). lon Exch Adsorpt, 2024, 40: 255-263 [FHLJE, MAERE, T 208, & KFLIRBHH AR XS 28 B R
PR AR PR S AT TERIF 7T 5 728 e 5 W B, 2024, 40: 255-263]

Wang M L, Fang W P, Li X H. Research progress in isolation, puriﬁcation physio-chemical properties and bioactivities of tea seed
polysaccharides (in Chinese). Food Sci, 2014, 35: 280-285 [ W1 R, FBinE, ZLEME. ZKF 2 PEIRAE, BALRMER A ST g e, &
mRkE, 2014, 35: 280-285]

Zhu L, Zhang S R, He X, et al. Effects of water-soluble extracts from Camellia oleifera seed on growth performance and antioxidant capability
in growing pigs (in Chinese). Feed Ind, 2010, 31: 32-34 [k R, A&, W5, 55 ZOAF PRI A KA AR 1t B Je pi e A0 e o g i) Ak
Tk, 2010, 31: 32-34]

Chen G B, Sun P D, Ning Q, et al. Antioxidant activity and protective effects on oxidative DNA damage of polysaccharides from the seed of
Camellia oleifera Abel (in Chinese). Nat Prod Res Dev, 2016, 28: 949-954 [[HK, FMEL, T4, &, M 2 PEHE LM [ H A DNAZ AL
P RE . RRF=RE TS5 IF K, 2016, 28: 949-954]

Ye Z C,WuY G, YulJ, et al. Total polyphenols contents and antioxidant activities of the cakes of Camellia oleifera Abel (in Chinese). Mol Plant
Breed, 2017, 15: 3682-3693 [M)R, RAMR, T35, 5. MO M PTG T TR RS & B IOIE. 2 7B B, 2017,
15: 3682-3693]

Wang Y S, Liu W J. Mechanisms of plant-derived flavonoids mediating microbial protection of the intestinal barrier (in Chinese). Acta Vet
Zootech Sin, 2025, 1-17 [, XIHES. AEPIIRE S ERAL EW00 SRED RS W R BRG], & 408 BRI, 2025, 1-17)

Yang Y Z, Liu X, Tan C B. Research progress on comprehensive utilization of Camellia oleifera leaf (in Chinese). Grain Sci Technol Econ,
2020, 45: 144-146 [#R &, XIAH, EAAR. WEHZEER AR, IRERE 545, 2020, 45: 144-146]

Abdurrahman M, Kamal M S, Ramadhan R, et al. Ecofriendly natural surfactants in the oil and gas industry: a comprehensive review. ACS
Omega, 2023, 8: 4100441021

Zhao P, Gao D F, Xu M, et al. Triterpenoid saponins from the genus Camellia. Chem Biodivers, 2011, 8: 1931-1942

XiaHL, Chi XY, Yan Z J, et al. Enhancing plant uptake of polychlorinated biphenyls and cadmium using tea saponin. Bioresour Technol, 2009,
100: 4649-4653

Ye Y, Zhan X X, Zhu B R, et al. Progress in extraction, purification, and activities of tea saponins (in Chinese). J Fujian Univ Technol, 2025, 23:
205211 [M55, A0, RIASK, 5. RERMIRI 2040 LILTEMERT ST RERE. A B TOK22 A4k, 2025, 23: 205-211]

Aarabi A, Mizani M, Honarvar M, et al. Extraction of ferulic acid from sugar beet pulp by alkaline hydrolysis and organic solvent methods.
Food Measure, 2016, 10: 42-47

Zhao Y, Su R Q, Zhang W T, et al. Antibacterial activity of tea saponin from Camellia oleifera shell by novel extraction method. Ind Crops
Prod, 2020, 153: 112604

Zhou H, Wang C Z, Chen H X, et al. Study on the combined technology of membrane separation and macroporous resin for tea saponin from
Camellia oleifera (in Chinese). Chem Ind For Prod, 2012, 32: 65-70 [J& 5%, T HiE, BRULE, 55, AS 4 B2 I B - KALA AR e A R
FIREFL. MRP= 4k 245 Tk, 2012, 32: 65-70]

MalL, ChenY Z, Peng S F, et al. Extraction of tea saponin from Camellia oleifera cake using water as solvent (in Chinese). J Hunan Agric Univ
(Nat Sci), 2013, 39: 91-93 [T 7, Rk, SH8%E, 45, FIR/KAEEFRISREUIN A h 2% B 3 1 T2 7081 m R K 5224 (A SR ),
2013, 39: 91-93]

Guo Y S, Wu J, Gu Z, et al. Optimization of tea saponin extraction from Camellia oleifera shell by response surface methodology (in Chinese).
Food Ind, 2023, 44: 46-50 [F87K4, ik, WUE, &, WA RTF AR B R, &5 Tk, 2023, 44: 46-50]

Gu Z W, Yao L, Li D, et al. Simultaneous extracting tea seed oil and tea saponin by hydrous N-butanol (in Chinese). J Chin Cereals Oils Assoc,
2021, 36: 79-83 [Buth, B, 260%, 55 EKIE T BEF SR BGRHAF AR E R T2, sPERGH SR, 2021, 36: 79-83]

Zhang F, Liu L H, Yang Y, et al. Study on the technology of extracting tea saponin from Camellia cakes with methanol (in Chinese). Guangdong
Chem , 2021, 48: 4-8 [#K X, ¥R, ¥, % TEEEHORGHHRERIO L. 7RI, 2021, 48: 4-8]

Zhu X Y, Lin HM, Chen X, et al. Optimization of homogenate extraction of theasaponin from Camellia oleifera Abel. meal (in Chinese). Trans
Chin Soc Agric Eng, 2011, 27: 402-406 [ —, #RIGHL, 75, 55, WAIRBGH AT 2 22 0 L2000, Rk TR SR, 2011, 27: 402-
406]

Kan Y D, Wang Y J, Zhu X, et al. Extraction of tea saponin from Camellia seed meal using hydrophilic-hydrophobic switchable deep eutectic
solvent (in Chinese). China Oils Fats, 2025, 50: 102-106 [’ %<, ZILA, HUK, &, SE-BiK T PR ILIE VA FIERBGM A6 U 2s 2 R


https://doi.org/10.1021/acsomega.3c04450
https://doi.org/10.1021/acsomega.3c04450
https://doi.org/10.1002/cbdv.201000265
https://doi.org/10.1016/j.biortech.2009.04.069
https://doi.org/10.1007/s11694-015-9274-z
https://doi.org/10.1016/j.indcrop.2020.112604
https://doi.org/10.1016/j.indcrop.2020.112604

hERE: AR 20254 55 % H 11

31

32

33

34

35

36

37
38

39

40

41

42

43

44

45

46

47

48

49

50

51

7t W E A, 2025, 50: 102-106]

Tang Y Y, He X M, Sun J, et al. Comprehensive evaluation on tailor-made deep eutectic solvents (DESs) in extracting tea saponins from seed
pomace of Camellia oleifera Abel. Food Chem, 2021, 342: 128243

Liang D, Xiao W J. Study on microwave-assisted extraction technology of tea seed saponin (in Chinese). In: Proceedings of 2011 Annual
Conference of Hunan Tea Society. Changsha: Hunan Tea Science Society, 2011. 161166 [Z2FF, ¥ SCZ. T 4l BIFE B 25 L Z AR
FL. Jh: IR A #2201 RS ARE SR, Kb BRI A 42445, 2011, 161-166]

Du Z X, Zhang C J, Wan D J. Optimization of ultrasound-assisted ethanol extraction of tea saponin (in Chinese). Chem Bioeng, 2015, 32: 56-59
CREEAR, FRESUE, Tovmtl. 75 ) LR IR DOk B3R T 2. 2 524 TR, 2015, 32: 56-59]

Yang X H, Guo J. Study on extraction of tea saponin from Camellia oleifera seed meal by ultrahigh pressure (in Chinese). Cereals Oils, 2023,
36: 106-109 [, BOH . B RIER UM AR T A 2R N T 20T, a5 AE, 2023, 36: 106-109]

Lyu X L, Li Z J. Study on CO, supercritical extraction of Camellia saponin (in Chinese). Food Ferment Ind, 2005, 1: 23-26 [ 5 iR 222532,
COERIG AR R A B AU 7T, & i 5 K Tk, 2005, 1: 23-26]

JiaLL,LiHY, Deng Z Y, et al. Extraction, purification and surface activity of tea saponin (in Chinese). Nat Prod Res Dev, 2025, 37: 1289—
1297 [BOARMR, 2Rk az, 0Pt 55 RERMPEI. 2ifh RHRFE R, RERWIBE AL 5TFR, 2025, 37: 1289-1297]

Yan J, Wu Z L, Zhao Y L, et al. Separation of tea saponin by two-stage foam fractionation. Sep Purif Technol, 2011, 80: 300-305

Zhu L, Wang S, Wan F, et al. Quantitative analysis of Camellia oleifera seed saponins and aqueous two-phase extraction and separation.
Molecules, 2023, 28: 2132

Li G W, Gong Z H, Duan Y F, et al. Separation and purification of tea saponin in tea seed cake by macroporous resin (in Chinese). J Food Saf
Qual, 2018, 9: 256-264 [Z=[E R, 3EEE, Br— L, 55, RFLRMIR G 2 B AL AR ORI TP I 2% BRI IE. B0 % e FURAS I 241, 2018,
9: 256-264]

Lin L, Dong W, Lin C X, et al. Extraction technology of protein from defatted Camellia (in Chinese). China Food Addit, 2021, 32: 59—66 [#KFi,
HE, MR, & BRMmA PR E A RIRI T2, R EE SN, 2021, 32: 59-66]

Yang X L, Zhou J S, Shang W, et al. Effect of component migration during the extraction process on functional properties of seed storage
proteins from Camellia oleifera Abel (in Chinese). Food Sci, 2024, 45: 91-99 [k, Fbrks, tH4H, 5. 25l 5 AR BUL FE 4L /1T 8 0o
HIReRr R m. | R, 2024, 45: 91-99]

Ding D H, Peng G H, Xia H, et al. Extraction technology of protein from Camellia seed meal (in Chinese). Food Sci, 2010, 31: 102-105 [ F}
1, o, B, 45 FP I E A RICLZHTA. B R, 2010, 31: 102-105]

Wu J B, Zhou L, Hu C R, et al. Aqueous enzymatic extraction of Camellia oleifera seed oil and protein simultaneously (in Chinese). Cereals
Oils, 2015, 28: 58-61 [RALE, Ji 77, WL, 55 /KBRE I $& BOh 20 f 4 B AT 7e. A& 5illE, 2015, 28: 58-61]

Zhu J, Lv J, Chen L, et al. Optimization of ultrasound-assisted enzymatic extraction of protein from Camellia oleifera seed-cake and evaluation
of its functional activity (in Chinese). Food Res Dev, 2023, 44: 108-115 [2k&, B ##, BRE, 25, A B BIBRESEBUM S B B L& &
HIhReiETE. &Mt 5IT K, 2023, 44: 108-115]

Duan L P, Miao L K, Sun W W, et al. Research progress on extraction and biological activity of Camellia oleifera polysaccharide (in Chinese).
Cereals Oils, 2020, 33: 26-28 [BINIHE, FTHI, FIvAKE, . ihose 22 Bl (K BRI AL i e 0 8. KR S i, 2020, 33: 26-28]

Feng S L, Cheng H R, Fu L, et al. Ultrasonic-assisted extraction and antioxidant activities of polysaccharides from Camellia oleifera leaves. Int
J Biol Macromol, 2014, 68: 7-12

Jin R S, Guo Y H, Xu B Y, et al. Physicochemical properties of polysaccharides separated from Camellia oleifera Abel seed cake and its
hypoglycemic activity on streptozotocin-induced diabetic mice. Int J Biol Macromol, 2018, 125: 1075-1083

Jin X C, Ning Y. Antioxidant and antitumor activities of the polysaccharide from seed cake of Camellia oleifera Abel. Int J Biol Macromol,
2012, 51: 364-368

Wang Y F, Liu Y Y, Mao F F, et al. Purification, characterization and biological activities in vitro of polysaccharides extracted from tea seeds.
Int J Biol Macromol, 2013, 62: 508-513

Feng S, Tang M, Jiang Z, et al. Optimization of extraction process, structure characterization, and antioxidant activity of polysaccharides from
different parts of Camellia oleifera Abel. Foods, 2022, 11: 3185

Feng S L, Zhang J, Luo X, et al. Green extraction of polysaccharides from Camellia oleifera fruit shell using tailor-made deep eutectic solvents.
Int J Biol Macromol, 2023, 253: 127286

2263


https://doi.org/10.1016/j.foodchem.2020.128243
https://doi.org/10.1016/j.seppur.2011.05.010
https://doi.org/10.3390/molecules28052132
https://doi.org/10.1016/j.ijbiomac.2014.04.026
https://doi.org/10.1016/j.ijbiomac.2014.04.026
https://doi.org/10.1016/j.ijbiomac.2018.12.059
https://doi.org/10.1016/j.ijbiomac.2012.05.033
https://doi.org/10.1016/j.ijbiomac.2013.09.051
https://doi.org/10.3390/foods11203185
https://doi.org/10.1016/j.ijbiomac.2023.127286

SRS AN TSR AR v (B 25 R P F 7 it

52

53

54

55

56

57

58

59

60

61

62
63

64

65

66

67

68

69

70

71

2264

LiJJ, Luo SY, Ding C B, et al. Extraction optimization and antioxidant ability of polysaccharides from Camellia oleifer a fruit shells (in
Chinese). J Cent China Norm Univ (Nat Sci), 2020, 54: 230-236 [ £E£E, BB, TR, 55, il 2678 2 M A0SR HU L 20000 R ST a e is k.
RV K 4R (H AR AR, 2020, 54: 230-236]

Ye Z, He D P, Luo Z, et al. Optimization of extraction process of tea polysaccharide from Camellia seed meal (in Chinese). Food Sci Technol,
2015, 40: 250-255 [MFJR, IR, B, 55, MAFA h 2R L Z it s, & s EHY, 2015, 40: 250-255]

Zhang M 'Y, Wang J, Zhang Y Z, et al. Optimization of water extraction and alcohol precipitation method for preparation Camellia oleifera of
cake polysaccharides by response surface analysis (in Chinese). For Environ Sci, 2019, 35: 1-6 [3K B[, i, 5k N, 45, ZK$EREUTESE B
FRUER 2 E pma B AR AL, Mol S IREERLZE, 2019, 35: 1-6]

Guo Y H, Xu Y, Zhang X R, et al. Optimization of extraction process and structure analysis of polysaccharide extracted from Camellia oleifera
seed cake (in Chinesc). J Anhui Agric Sci, 2019, 47: 167-170 [9554F, 2, T4, 5. WARFUT 2 BHIOHLIL T S000 R4 . 2
AR, 2019, 47: 167-170]

Wang J, Zhou J P. Microwave-assisted extraction and purification of Camellia polysaccharides (in Chinese). China Oils Fats, 2009, 34: 50-53
[EFE, JIE-F il 2o 2 WERd B B S 44k, hE WS, 2009, 34: 50-53]

Yang J H, Zhou J P, Hu Y C. Analysis of chemical composition and observation of scanning electron microscopy on camellia testa (in Chinese).
J Hunan Agric Univ, 2013, 39: 554-558 [#{& #e, JA -, A58, Tl ZOM 72 A6 22 B e M S5 41l rE UL 8. T AR b R A 2 A (1 AR
%2R, 2013, 39: 554-558]

Cai P F, Luo Y Y, He X C. Optimization of the extraction process and antioxidant activity of total flavonoids from Cymbidium holostegius (in
Chinese). Feed Res, 2023, 46: 86-89 [#£54ik:, DIEIE, ] 2. A% & T 22 SR FRFR I L 24k B L s i HEmt 7. TRkt 7E, 2023, 46:
86-89]

Wang X, Li F, Huang L H. The protective effect and mechanism of total flavonoids from Camellia oleifera seed shells on oxidative stress in
hepatocytes induced by aflatoxin B1 (in Chinese). Jiangsu Agric Sci, 2016, 44: 308-311 [VE75, Z59E, TAIFE. JMZFF 5T S SR 3 i i R
BUEUTAH AL R ) R4 1 P RMLIRL. Y25 AR RLE, 2016, 44: 308-311]

Peng L. Camellia shell flavonoids on antioxidant activities of edible oils (in Chinese). Food Res Dev, 2012, 33: 201-204 [#£3%. il A%5¢ 2 24
X AR PUEMERT 5T, BT RS TT R, 2012, 33: 201-204]

Camara J S, Albuquerque B R, Aguiar J, et al. Food bioactive compounds and emerging techniques for their extraction: polyphenols as a case
study. Foods, 2021, 10: 37

Alara O R, Abdurahman N H, Ukaegbu C I. Extraction of phenolic compounds: a review. Curr Res Food Sci, 2021, 4: 200-214

b

Albuquerque B R, Heleno S A, Oliveira M B P P, et al. Phenolic compounds: current industrial applications, limitations and future challenges.
Food Funct, 2021, 12: 14-29

Vicente-Zurdo D, Gomez-Mejia E, Morante-Zarcero S, et al. Analytical strategies for green extraction, characterization, and bioactive
evaluation of polyphenols, tocopherols, carotenoids, and fatty acids in agri-food bio-residues. Molecules, 2025, 30: 1326

Xie M Y, Chen Y. The research progress of microwave-assisted extracting technology (in Chinese). J Food Sci Biotechnol, 2006, 1: 105-114 [
B3, BRZE. TR BOZE U BT FUE R £ il 5 AR BOR 244K, 2006, 1: 105-114]

Cui Z W. The prospect of new application microwave technology in food engineering (in Chinese). Pack Food Mach, 2003, 4: 1-4 [# B, 1l
PBEHRTE i TRE RO A R . A5 1 MU, 2003, 4: 1-4)

FuR J, Feng Y. Advance in the pharmacological research on matrine (in Chinese). China J Chin Mater Med, 2003, 9: 1417 [{# 775 114, ik
REBRIE P2y S R ARSI BRI Hh R 24524 35, 2003, 9: 14-17]

Ruan C, Xiao X H, Li G K. Progress of extraction, separation and purification techniques for effective components in natural products (in
Chinese). Chem Reagents, 2014, 36: 193-200 [Btif, /M, ZEBCRL KRR WIA R8I FEHR I B il 26 J7iEmt Fu k. 2411, 2014, 36:
193-200]

Jensch C, Schmidt A, Strube J. Versatile green processing for recovery of phenolic compounds from natural product extracts towards
bioeconomy and cascade utilization for waste valorization on the example of cocoa bean shell (CBS). Sustainability, 2022, 14: 3126

Lu Y, Tang H S, Chen F, et al. Extraction and biological activity of lignanoids from Magnolia officinalis Rehder & E.H.Wilson residual waste
biomass using deep eutectic solvents. Molecules, 2024, 29: 2352

Koina I M, Sarigiannis Y, Hapeshi E. Green extraction techniques for the determination of active ingredients in tea: current state, challenges,

and future perspectives. Separations, 2023, 10: 121


https://doi.org/10.3724/SP.J.1238.2013.00554
https://doi.org/10.3390/foods10010037
https://doi.org/10.1016/j.crfs.2021.03.011
https://doi.org/10.1039/d0fo02324h
https://doi.org/10.3390/molecules30061326
https://doi.org/10.3390/su14053126
https://doi.org/10.3390/molecules29102352
https://doi.org/10.3390/separations10020121

hERE: AR 20254 55 % H 11

72

73

74

75

76

71

78

79

80

81

82

83

84

85

86

87

88

89

90

Xie S X, Lei C Y. Study on the extraction of polyphenols from Camellia oleifera leaves and its inhibitory effect on common plant pathogenic
fungi (in Chinese). Nat Prod Res Dev, 2023, 35: 1562-1568 [i{7K &, TR HE. s 2 By 00 B HU S FE X i WA 470998 i S0 b4 4101 4 FE AJE 9.
KIRF=WHE T 59 K, 2023, 35: 1562-1568]

Yang F, Xu Y H, Wang H M, et al. Ultrasound assisted extraction of polyphenols from Camellia oleifera shells and its antioxidant activity (in
Chinese). Feed Res, 2025, 48: 105-110 [#5 K, VI7k ¥, T #5444, 5. 8 7 4 B3R IUGM 45 572 2 W A P AvE vE. Rkt 5, 2025, 48: 105-
110]

Moro K I B, Bender A B B, da Silva L P, et al. Green extraction methods and microencapsulation technologies of phenolic compounds from
grape pomace: a review. Food Bioprocess Technol, 2021, 14: 1407-1431

Liu C Y, Wu X H. Study on extraction of proanthocyanidins from Camellia oleifera shell and inhibition of a-amylase activity (in Chinese).
China Condiment, 2021, 46: 158-163 [XIZ&%x, 7 S HE. il 25 R 7 JEAETE R I FE IR ANl o- VT ¥y BERE 1 AR 9. o AR, 2021, 46: 158—
163]

Yang T H, Yu X Z, Cai X B, et al. Research on total flavonoids extracted from Camellia oleifera seed shell by ultrasonic and its antioxidant
ability in lard (in Chinese). Sci Technol Cereals Oils Foods, 2012, 20: 26-29 [#/ERE, T8k, 2L50R, 5. 4875 3 4 BhHE B 2506 578 A2 35
J g PR IR AT, R R, 2012, 20: 26-29]

Zhang C, Lu S H, Sun X N, et al. Microwave-assisted extraction and purification of total flavonoids from Camellia oleifera flowers and their
antioxidant activity (in Chinese). Food Sci Technol, 2025, 50: 238-243 [JK/2, j5 &, FMNGSE, &5 S i Bhih 2546 B s WA A E . alik Mot
FULIETERTAL. frmAHE, 2025, 50: 238-243]

Hou Q L, Fan L M. Optimization of extraction of procyanidins from oil-tea Camellia seed shell with deep eutectic solvents (in Chinese). China
Oils Fats, 2023, 48: 129-132 [f=#) R, EMHSE. IRAEE ISR AF e LT RN T 2046, b AE, 2023, 48: 129-132]

Wang ZL,HuC S, Tu DY, et al. Preparation and adsorption properties of activated carbon from Camellia oleifera shell (in Chinese). J For Eng,
2020, 5: 96-102 [E#45, HIEX, W& =, 55 WARGEEER K] 6% S HM L. Al TSR, 2020, 5: 96-102]

Zhang L, AnJ H, Xu S Q, et al. Preparation of activated carbon and xylose using Camellia oleifera shell as a feedstock (in Chinese). J For Eng,
2018, 3: 81-86 [Fidw, LK, 1RAEIR, 5. M7 EURHE &AL i BTE YRR BT IE. Mol TRE2A4), 2018, 3: 81-86]

Jiang Y T, Chen S W, Zhuang X W, et al. Preparation of activated carbon from oil Camellila nutshell by phosphoric acid activation using
microwave heating (in Chinese). Biomass Chem Eng, 2011, 45: 34-36 [ N, BRI, H-HEf, 25, 2855 F i m A iR ik milig ok . 26
PrFA SR TRE, 2011, 45: 34-36]

PuL W, Mo L H, Hu Y, et al. Preparation and characterization of activated carbon from Camellia oleifera shell by K,CO; activation (in
Chinese). Chem Ind For Prod, 2024, 44: 87-93 [Jili{H, S ik, #H4E, 5. KoCOsT 2t 4% R 5aid 1 R 1) 46 SR AE. =55 Tl
2024, 44: 87-93]

Liang W B, Chen C, Fan F Y. Preparation of high specific surface area activated carbon from Camellia oleifera shell activated by phosphoric
acid (in Chinese). China For Prod Ind, 2023, 60: 26-32 [Z 30, B, 1077 5. BEERYE b i 4% 52 1 46 o LU R HARRE PR . #R7= Tollk, 2023, 60:
26-32]

You Y Z, Zhang X K, Li P F, et al. Co-production of xylooligosaccharides and activated carbons from Camellia oleifera shell treated by the
catalysis and activation of zinc chloride. Bioresour Technol, 2020, 306: 123131

Zeng B, Zeng X R, Hu L H, et al. Activated carbon from Camellia oleifera shells for adsorption of Y(iii): experimental and DFT studies. RSC
Adv, 2024, 14: 4252-4263

Quan C, Wang W D, Su J Z, et al. Characteristics of activated carbon derived from Camellia oleifera cake for nickel ions adsorption. Biomass
Bioenergy, 2023, 171: 106748

YiZJ, LiuJ, Zeng RY, et al. Removal of uranium(VI) from aqueous solution by Camellia oleifera shell-based activated carbon: adsorption
equilibrium, kinetics, and thermodynamics. Water Sci Technol, 2020, 82: 2592-2602

Zhao J X, Wang W, Jiao Z F, et al. Preparation of Camellia oleifera peel-derived carbon materials and their application in supercapacitors (in
Chinese). Mod Chem Ind, 2024, 44: 118-124 [ B¢, 52, FRG4E, 55, MR R SRR B 6 M AL 2 74 P B2 HIE . B
T, 2024, 44: 118-124]

Guan M J, Wang G N, Yong C, et al. A novel composite hard carbon from waste Camellia oleifera shell modified by phenol-formaldehyde resin
for supercapacitor electrode with high specific capacitance. Diamond Relat Mater, 2023, 138: 110248

Huang Z X, Hu C S, Tu D Y, et al. Preparation and properties study of tea Camellia shell/poplar wood/hdpe composites (in Chinese). China For

2265


https://doi.org/10.1007/s11947-021-02665-4
https://doi.org/10.1016/j.biortech.2020.123131
https://doi.org/10.1039/D3RA08487F
https://doi.org/10.1039/D3RA08487F
https://doi.org/10.1016/j.biombioe.2023.106748
https://doi.org/10.1016/j.biombioe.2023.106748
https://doi.org/10.2166/wst.2020.504
https://doi.org/10.1016/j.diamond.2023.110248

SRS AN TSR AR v (B 25 R P F 7 it

91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

106

107

108

109

2266

Prod Ind, 2023, 60: 1-8 [ &4, BB, kG =, 5. AR5/ A/HDPES &M FHIH 25 B 14 Be B 7. #R7= Tk, 2023, 60: 1-8]

Liu X Y, Yang Y F, Xu D C, et al. Preparation and mechanical properties of wood-plastic composite materials of high-filled Camellia oleifera
shells (in Chinese). Eng Plast Appl, 2024, 52: 1-7 [XIF15, & &, 1RER, &, @EA M R EARBE A PRIH] & 2 5 ae. T2
RN, 2024, 52: 1-7]

Shakir M A, Ahmad M I, Mansur F Z, et al. Biomass to biofuel: palm kernel shells as catalyst supports for enhanced biodiesel production.
Biofuels Bioprod Bioref, 2024, 18: 2038-2052

Endut A, Abdullah S HY S, Hanapi N H M, et al. Optimization of biodiesel production by solid acid catalyst derived from coconut shell via
response surface methodology. Int Biodeterior Biodegrad, 2017, 124: 250-257

Yang Z, Wang Y, Wu X, et al. Efficient preparation of biodiesel using sulfonated Camellia oleifera shell biochar as a catalyst. Molecules, 2024,
29: 2752

Zhu Z B, Wen Y, YiJ H, et al. Comparison of natural and synthetic surfactants at forming and stabilizing nanoemulsions: tea saponin, Quillaja
saponin, and Tween 80. J Colloid Interface Sci, 2019, 536: 80-87

Yu X J, Zhao Z M, Yan X L, et al. Extraction optimization of tea saponins from Camellia oleifera seed meal with deep eutectic solvents:
composition identification and properties evaluation. Food Chem, 2023, 427: 136681

Yang GL, Qi Z W, Shan S J, et al. Advances in separation, biological properties, and structure-activity relationship of triterpenoids derived from
Camellia oleifera Abel. J Agric Food Chem, 2024, 72: 4574-4586

Yu Z L, Wu X H, He J H. Study on the antifungal activity and mechanism of tea saponin from Camellia oleifera cake. Eur Food Res Technol,
2022, 248: 783-795

Huang D D, Qi H T, Liu H, et al. Two birds with one stone: eco-friendly nano-formulation endows a commercial fungicide with excellent
insecticidal activity. Adv Funct Mater, 2025, doi: 10.1002/adfm.202420401

Cai HJ, Bai Y, Wei H, et al. Effects of tea saponin on growth and development, nutritional indicators, and hormone titers in diamondback moths
feeding on different host plant species. Pesticide Biochem Physiol, 2016, 131: 53-59

Ma C J, Wang R, Liu B, et al. Molluscicidal activity of tea saponin to pomacea canaliculata and its safety evaluation against three aquatic
organisms (in Chinese). Chin J Pestic Sci, 2021, 23: 139-145 [BRFEZE, T3, XM, 55, F TR NBIE M A3 MK AE LD I 2. K25
224, 2021, 23: 139-145]

Yu N X, Shao S X, Huan W W, et al. Preparation of novel self-assembled albumin nanoparticles from Camellia seed cake waste for lutein
delivery. Food Chem, 2022, 389: 133032

Cui C, Wei Z, Hong Z, et al. Preparation of water-in-oil Pickering emulsion stabilized by Camellia oleifera seed cake protein and its application
as EGCG delivery system. LWT, 2023, 179: 114656

Zhao Y Y. Study on optimization of the process of preparing protein feed by fermentation of Camellia oleifera cake (in Chinese). Feed Res,
2022, 45: 84-87 [EAFLI. ARG YF A M £ R AR T Z AT IC. STRIIT L, 2022, 45: 84-87)

Jiang H M. Study on the development of fresh-keeping film of Camellia oleifera oil-tea meal (in Chinese). Dissertation for Master’s Degree.
Changsha: Central South University of Forestry and Technology, 2017 [ W,y 5K & &b AR EF RS & (B 52, Bl - 240018 5. Kvb: R g pk
WK, 2017

Zhu L F, Wang S, Wan F, et al. Quantitative analysis of Camellia oleifera seed saponins and aqueous two-phase extraction and separation.
Molecules, 2023, 28: 2132

Dong C, Yi Y J, Liu S S, et al. Application of Camellia saponin in the preservation of bananas (in Chinese). Sci Technol Food Ind, 2022, 43:
307-313 ()R, H A 6, XU, & R R RAAEEREEH IO, R TR, 2022, 43: 307-313]

Chen B J, Liu R K, Xiao Z H, et al. Research progress on preparation of lignin nanoparticles and application of their composite films in food
packaging (in Chinese). Mod Chem Ind, 2024, 44: 22-26 [, XL TR, ML, 6. KSR GPORBURL K H & & H 2 & BT Qg et
N I ek . BARAG T, 2024, 44: 22-26]

WuYY, Xie MY, Qiu Z Y, et al. Preparation and properties of Camellia oleifera shell lignin nanoparticles/chitosan composite film (in
Chinese). Biomass Chem Eng, 2024, 58: 14-22 [RAGH, MM %, BRFEIE, &%, AR FEAR SR QAR URL/ 58 SRWE 52 & 15 (A ] 48 S Ak RERIT 9.
YT TFE, 2024, 58: 14-22]


https://doi.org/10.1002/bbb.2683
https://doi.org/10.1016/j.ibiod.2017.06.008
https://doi.org/10.3390/molecules29122752
https://doi.org/10.1016/j.jcis.2018.10.024
https://doi.org/10.1016/j.foodchem.2023.136681
https://doi.org/10.1021/acs.jafc.3c09168
https://doi.org/10.1007/s00217-021-03929-1
https://doi.org/10.1002/adfm.202420401
https://doi.org/10.1016/j.pestbp.2015.12.010
https://doi.org/10.1016/j.foodchem.2022.133032
https://doi.org/10.1016/j.lwt.2023.114656
https://doi.org/10.3390/molecules28052132
https://doi.org/
https://doi.org/
https://doi.org/

hERE: AR 20254 55 % H 11

Research progress on high-value utilization of Camellia oleifera
processing residues

ZHANG Jing', ZHANG ShuYi', ZHOU Miao', LIU LiHeng?, LIN JianFei', HE Lu', ZHANG Ji',
FAN GuoRong', PENG DaYong' & CHEN ShangXing'"

! National Engineering Research Center for Woody Spices (East China), Jiangxi Provincial Key Laboratory of Native Tree Species Breeding and
Efficient Utilization, College of Forestry, Jiangxi Agricultural University, Nanchang 330045, China
2 School of New Energy Science and Engineering, Xinyu University, Xinyu 338004, China
* Corresponding author, E-mail: csxing@jxau.edu.cn

Camellia oleifera, as a characteristic woody oil resource in China, has significant implications for the development of biomass
refining and circular economy through the resource utilization of its processing residues (fruit shells, cake meal, branches and leaves).
These residues are rich in lignocellulose and active components such as saponins, proteins, polysaccharides, and polyphenols.
However, due to the significant interaction among multiple components and low extraction and separation efficiency, traditional
technologies are difficult to achieve full quality transformation. This paper summarizes the current research progress on the extraction
and separation technologies of active components and derivative products of Camellia oleifera processing residues based on their
classification system. It reviews the structural characteristics, extraction processes, processing technologies, and product applications
of natural products such as saponins, proteins, polyphenols, and polysaccharides. It also deeply analyzes the challenges faced in the
high-value utilization of Camellia oleifera processing residues and proposes targeted solutions and future development directions,
with the aim of providing theoretical guidance for expanding the deep processing and utilization of Camellia oleifera by-products and
promoting the sustainable development of the entire industry chain from planting, harvesting to processing.
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