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Abstract: This study systematically analyzed the nutritional composition, active ingredient content, and antioxidant
activity of Camellia oleifera Abel. seed cake (COSC) from Yunnan and Jiangxi provinces. The results revealed signifi-
cant differences in nutritional composition between the two regional samples. COSC from Jiangxi exhibited higher
moisture (8.57%), ash (12.31%), and total dietary fiber content (62.73 g/100 g), whereas the Yunnan sample possessed
higher levels of crude fat (11.47%), crude protein (12.14%), and total amino acids (0.99 g/100 g). Both samples were
rich in beneficial compounds, including vitamin E, vitamin K;, oleic acid, and linolenic acid. The Yunnan sample con-
tained higher levels of mineral elements such as phosphorus, sulfur, and potassium. Regarding bioactive compounds,
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Jiangxi COSC showed higher total phenolic (3.29 pg/mg) and total flavonoid (66.75 pg/mg) content, while Yunnan
COSC exhibited higher polysaccharide (48.32 pg/mg) and tea saponin (222.10 pg/mg) content. Antioxidant activity
analysis indicated that Jiangxi COSC demonstrated stronger DPPH radical scavenging capacity and ferric reducing an-
tioxidant power (FRAP), whereas Yunnan COSC showed superior ABTS cation radical scavenging activity. In summary,
Yunnan COSC is suitable for developing high-protein supplements, while Jiangxi COSC is more appropriate for
high-fiber feed applications. Both samples exhibited promising antioxidant activity, indicating potential for functional
product development. This study would provide a theoretical foundation for the resource utilization and value-added
applications of C. oleifera seed cake.
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Tab. 1 Content of basic nutrients in C. oleifera seed
cake from Yunnan & Jiangxi %
) K4r K5y Jig iy KA
Origin  Moisture Ash Fat Total dietary fiber
Z~F 0.587+0.053° 0.366+0.040° 11.47+£0.35"  12.14+0.42°
TTPG 0.857£0.030° 1.231£0.090° 6.38+0.52° 8.61+0.73"
1 : RV 5 AN R /NG S BEFRR A L] 24 7 1 2 P<0.05 ),

Note: Different lowercase letters after the same column of data
indicate significant difference among treatments (P<0.05).
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(48.6~57.6 g/100 g ). = FaIMASYIRI MY 2 IR
i (0.99 g/100 g) 2 TYLVE (0.22 g/100 g)
(P<0.05), X—EHSHEAGENZES I
i LR, = AR YRS A AR S S iR
AN TR VR, VTG 2R Ok D e i
TSR, I KA ge iRy A R .
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B1 AEFHEFHHSCERFENSERESE
Fig. 1 Content of total dietary fiber and amino acid in
C. oleifera seed cake from Yunnan & Jiangxi
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iz 4 F (ERIMIR . FNER . FFERRAAENER ), A
WRNRG AR 5 Bl (JMAR . WIHAER . o-WRRER . 1E
Az IR A 2R Do YTV 5 25 1 7 M A T A5 DR R
TAHFEEWMER, HEEahh 66.99 ng/g il
50.28 pg/g, TEARMIBRLL S 5 LB 70%, H
UCNRABR A MR . 25 LAk, 2 ASF=Hupdim
VPRI & SRR R, X B AR Oo I A 58 9
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Tab. 2 Fatty acid content of C. oleifera seed cake from

Yunnan & Jiangxi ng/s
Re iifia 7=4b Origin

Fatty acid =™ Yunnan VLYY Jiangxi
AR Caproic acid 1.490.00° 2.31+0.10°
N/ Caprylic acid 0.4240.00° 0.58+0.03°
FEAEAR Palmitic acid 11.66+0.53° 6.92+0.28"
fifi JRER Stearic acid 0.63+0.02° 0.88+0.03"
Mz Oleic acid 50.28+1.89" 66.99+2.65"
AV JH PR Linoleic acid 5.86+0.01° 4.03+0.08°
AELE MR Arachidic acid 0.11£0.01* 0.07+0.00°
a-V FREZ a-Linolenic acid 0.11+0.01° 0.16+0.03°
2518 Nervonic acid 0.32+0.00° 1.45+0.02°

T AT 5 AN TR /ING bR 3R Ab 3 ) 22 57 1 25 P<0.05 ),
Note: Different lowercase letters after the same row of data
indicate significant difference among treatments (P<0.05).

214 ®AZTEZTHA WMERIWH, LS5z
B AU T R R R E SR
Ks, FILPEHZRURHIAEA: 2 E (5.85 pg/g )
AR Ks(7.55 pg/g ) B & T o m ( P<0.05 ),
PIUL, T ASUERA A 5 G 07 FIAR 11 e R
1 H A RAF I &% .

K3 ARFHEFHAEERSE

Tab. 3 Vitamin content of C. oleifera seed cake from Yunnan & Jiangxi ug/g
7 Hh HEE A #E#E D,y #eE# Ds HHERE #EE K HrE#E K,
Origin Vitamin A Vitamin D, Vitamin D3 Vitamin E Vitamin K, Vitamin K3
PN - - - 5.46+0.00° - 4.62+0.02°
1LV - - - 5.85+0.00° - 7.55£0.09"

T ARG A R/NG PR B E 22 5 B3 (P<0.05) 5 —R/RJCIHI,

Note: Different lowercase letters after the same column of data indicate significant difference among treatments (P<0.05); — indicates

that there is no such item.

215 FWHEASTMEER  AHFFE R i
BEEE TR GE: RGN AUk 30 Fha 4y
OGRS, 12 4 A%, 2 A= p I As vk b

TEENTYIBTE N (K, 4552.552 mg/kg).
(P, 1260.448 mg/kg ). i ( S, 1012.684 mg/kg ).

BE( Mg, 827.888 mg/kg ). £5( Ca, 847.385 mg/kg ).
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i (Al, 385.386 mg/kg ). ¥ ( Na, 105.418 mg/kg ).
i (Mn, 140.264 mg/kg ). % (Ni, 70.226 mg/kg )
Firt (Si, 50.188 mg/kg )s

MW= 2 55 A, TLVHIMAS YRR K. Ca.
Mg, Mn. Al 1 Ni TEZFH¥EES T oH
(P<0.05), TMz=rEMZARYER S, P, Na fil Si 7%
R & VLV AU R
87 B9 Py BT BCR AR, LS &= A
4540.81, 4564.29 mg/kg, #NE45N 129.48
80.86 mg/kg, X —FEMEAH AT & ATy fig ke
SERAGE AT T, UGS FH TR IR RN B
A e

R4 ARFHEFFHHRTHRTETYEE

Tab. 4 Average content of mineral elements in

C. oleifera seed cake from Yunnan & Jiangxi  mg/kg
S 7= Hb Origin
Element = P4 Yunnan YL.PY Jiangxi

Mg 760.76+25.24° 895.02+38.20°
Ca 697.67+25.88" 997.10+51.21°
K 4540.81+17.00° 4564.29+20.83"
Na 129.48+4.78" 80.86+1.80°
Mn 95.56+0.14° 184.97+8.11°
S 1042.86+60.03* 982.52+12.53"
P 1340.98+1.86° 1179.92+19.65°
Al 262.09+6.00° 508.68+19.83"
Ni 62.33+0.91° 78.12+3.07°
Si 53.07+2.10° 47.31+1.76°

1 AT JE AR /NE S REFR A 3R] 25 7 i 25 P<0.05 ),
Note: Different lowercase letters after the same row of data
indicate significant difference among treatments (£<0.05).

22 EHMERS S

BRIEEACE FR AN, IMASDRRIE B & 2R A
PGy, MRy, W, AR R RS,
X o 5 TR | PR A S R DA OC
WM 5 i, 2 A7 Hh A DER 0T R
AR 225 (P<0.05 ). VLPUIMAS YRR S &
i (3.29 pg/mg ) B 55 (66.75 pg/mg ),
PR E®E T o (O Ea Fa S o 500 ok
3.03 pg/mg. 38.38 pg/mg ). MHHLZ T, ZREEFMAS
PRI B R MRS EE S, 5 222.10,
48.32 pg/mg, BEHEE TV (RBEMESHES &
I3 148.02, 22.60 pg/mg ). Zi B R, YLPGIH
ASURRTA R FLE T A R, T o AR DE
e B R M &, R~ IR
BRI A PERIE M Bo3 2H AT B R

x5 AREFHMFHAEFEERSSE
Tab. 5 Content of active components in C. oleifera seed
cake from Yunnan & Jiangxi

% & Content/(ng-mg™)

R T PE S E2
Origin Total Total Tea Polysaccha-
phenolic flavonoid saponin ride

38.38+0.00° 222.10+0.06° 48.32+0.92°
66.75+8.79*  148.02+0.00° 22.60+0.57°

=M 3.03+0.18°
JLVE  3.29+0.04°
0 [FFVEHR G AR RINE FRER R AR W) 25 5 8 2 (P<0.05) o

Note: Different lowercase letters after the same column of data
indicate significant difference among treatments (P<0.05).

23 mMELFEIH

M 2 AlE, =, TP A DRk Y
T B PR EE S, HIE AR AR R 7R B
F25 (P<0.05), VLPU=Ho i 25 DEH 1 DPPH
H S BRAE T (1Cso HHRAIK ) ke ik e
71 (FRAP fH#& ) BEMR T o, Mo~
FIHAS UEAI Y ABTS FHES+ 53 BREE J1( 1Cso
EHAAR) Wik, PrafbiftEn2eR25 2 A= 1l
AR PR R A B VIR DG . YLV AR D
IR (3.29 pg/mg ) FLEEER (66.75 pg/mg )
SRR, ATRES Hom i BRI SR B0l T
WA H 3, M GE DPPH R AE 1 Fekid 5
TEPE; MMM AU 28 (48.32 ug/mg) Al
REFE (222,10 pg/mg) i, WATREELE S
& JE B T oM AR Rl i, R T ABTS
FHESF B 2 BR A 0GB 3 WA E i it
— 3R, IR MR S P AR AR ) R S
KMo ZE LR, 2 A=A R B A R
U B AT T, Fe ST BUE MU R IE T &N AS
I 1) K AR AL 7 B o YO P I 25 R E T &
P R R 3 ok B I FH 7T 2 e Y A R D) 10
R A S 4 A B T A 5 0 AR B R TR
HAR#
24 tHXMES R

Sk it — 25 BRTE I AT PR R 3 P A
My, BVECED . RERNELZH) 5HIUALNE
Pk 22 8] 5 P9 FE SR B, A 5% AH S PR A 40 A (A
3) G REI, B A BN & =5 DPPH H H
FLUE BRAE ) 2 B IEAHOC (7>0.90 ), TS5 ABTS
FHE T A 5 bR 71 BRI BE ) ( FRAP)
B W EFAME (P<0.05), 252X ML 5
DPPH H Hi3& & ABTS FHE 7 H 375 BRAE 11
HIEMX, 15 FRAP HE MM, LilZ5R U
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Different lowercase letters indicate significant difference (P<0.05).
B2 AEF=HbimZE e e e
Fig. 2 Antioxidant capacity of C. oleifera seed cake
from Yunnan & Jiangxi
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B3 HMFEGHREERS SHELERNEXES T
Fig. 3 Correlation analysis between active components
and antioxidant indicators in C. oleifera seed cake
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WPE, 25 R 25 S LR S T RE N
HEA W& (P<0.05 ),
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A ZS DRI 2> (8.57% ). KAy (12.31% ) Al
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PF 1T BEAR E T ZSFF P g 105 AN AR 1 AR 3R YEVE I
RO K o & e 8, e T Y mioc &R
(K. Ca, Mg) B HEH, X5+ g
JROGE S A0, teah, e
I W 25 55 T BE S T AT SRR T R e
BPESREEA O, B T4 A S 8UE A AR B K&
A1 4 45 Rk AR BT R 2SR B0 S R
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2R I AR A LB R ), X 55K
P A DS ) G R 7 R - A 0 4R A FE AR
—E,

T MR R A T, TP SR AR DR R A R
(3.29 pg/mg ) FREEER (66.75 ng/mg) &gk
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Po AP RE A T HR R . =/ i X AR
TR A T REARE 1E 20 W A K B R A A P20
PrafbiE S R B, VLPEIAS YR DPPH H
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B ), RUIAS RIS Mo e A A ass 42 09 BTk
HA YR

BT LIRS, = ImA YRR 8 R
il HAE & IF & R Yy ae kel sl b R, Ve
THIAS R 10 I B 21 4 5 5 ) BE 3 T v 4 4 )
B R0 22 BAh, 2 AP AR DRI A
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