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Abstract: In this study, subcritical water extraction (SWE) was used to extract octacosanol from filter sludge, and
the extraction process was optimized by single factor test and response surface analysis. The components of the extracted
octacosanol sample were analyzed, and its extraction efficiency was examined through the comparison with the traditional
hot ethanol reflux extraction method. The results showed that the optimal conditions for subcritical water extraction of
filter sludge were as follows: amount of added filter sludge, 250 g; extraction time, 65 min; extraction temperature, 180 C ;
extraction pressure, 4.5 MPa. Under such conditions, the extraction rate and purity of octacosanol extracted by the subcritical
water method were 29.77% and 70.89%, which were significantly higher than those obtained by the hot ethanol reflux

extraction. The obtained samples were analyzed by GC-MS technology and infrared spectroscopy, and contained not only
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octacosanol, but also other higher fatty alcohols such as heneicosanol, hexadecanol, heptadecanol, triacosanol, campesterol,

and heptaethylene glycol, which are beneficial to the human body due to their antioxidant activity and cholesterol-lowering

effect. These results indicate that the octacosanol preparation method by subcritical water extraction has advantages such as

high extraction rate, high purity, greenness and environmental friendliness, which provides a certain reference and theoretical

basis for the high-value utilization of octacosanol in sugar factory’s filter sludge.

Key words: octacosanol; subcritical water extraction; response surface

TA\REE, R—FRARM SRR, Tz
AR T IR R e R RS R A 4 i
JIFRE 1. RemaE i, PusEs . A, LR
PUMPIR PR B 40 M R 1 25 22 R oh ™Y,
O 2 T e . Bk g fgY, |
T 32 B i SR BB 5 O R v R g .
5 G BOEAAAE R AR =L il T2 E A, Al
W 2 HAL SR B RS = A 2, R H AT R
T )\ B R IE S SR T VRS

W AwEEAEE, MR, EEHRT
JEHE G WL TN 4% R SRR RIS . YRR 2
HRE A R BRI, PR RO A A R
2.5%~3.5%"", HI4EALFE 100 ¢ HEE, 27742 2.5~3.5t
PEVE. YEVE )\ BERE S Bk 0.56%, 3 TR
1 0.34%™, DR FRE ) \UbE BE AR B R R
ARG A KRB S CARE e 9 JERHRE A\
WilE, EBERIGTE RO WIbT, Bk
T FNR RN A RUE BRI k, AR5
X RERS AT RS L B AL AL B AR AR A )\ e B
Ao TEUEVE RIS SR B 70, PR, Rk
AU R PR S A A T — L VAR -
PR LT - RIAE VIR BGR SR IR i, SR
(6] A 4~6 h, FHBEUE 1S %N 4%~12%. 2020 4, 15
75 B U F I T be v R B e i e, FRER
BFE A 1 h, KR RE A3 N 9.835%, AR $2 HUANT [H]
SRR R, (E A ATLIE ) P K Lk B RIS 55 ) R A
SRR RO, 1K 5 B AR ) ik Ml 27 0 A0 R e s 3
RV S0 7 e AR H s R | A M RF s 7EBEYR
T BB AR ST, SRR R e
IS CO, ZERGEFRRCIE e b —+ )\ JelE, 4%
WUk 71749 30 MPa, ZHUERAUN 1%~1.4%, ZFHHE
WA, BEFEm, N Ed&IAE, WAELLSEI Tl
A= R AT IR S WA HE T
M AGAE P IR E e 1 )R B SR L T 2.

I S /K ZEEUH AR (Suberitical Water Extraction,

SWE), J&—F LU I F K A i M ZE B R, B
SEFAE—E IR FE AR E T, KERRERRA
WAEN, (HEER A EPRIR, KRR, B,
FLR . Tk SR B $0 R AR AR AR
PR S A NS AR L, B Re A SR B A
FLAP o REA I S K B BB A LUK AE R 4
B, SRR BT EIME A, ARG, L E S,
B E R R TR RS, R A e —
FhEE ORISR AR AR o ASHIE 7 LI IR T 7K R 0 B A
i, e IEVR AR EUEE R, AL IRELT 2, ARE XS
i Aar it — 0 s a3k A =+ )\ bt . A
AR TE — Jo B R AR G A A el T
FRATIEAT A3 T, SR ) IR I T A o 1 e (AL
FIFRREH LIRS .
1 MR5FEE%
1.1 AR5

Wit H RV, BT T AR A R A
F (AKELZE) ;s #hig (1 mol/L). NaOH, Hi[H
IRIBAFRAF s ECkE, RKEETTRFE AL 25
BIRAF]; HHR. =S HEE. JoKREREN. Ak,
)bl ARG EIR A s RNEE. G
KZEE, WEH R TRA s dE A KBr,
FTRMEK PB4 T ke, B 2Bk 5
AIRAF.
12 MHE5EA

CBE-30+5L B Il ALK 2% &, Wil A4
ARG WA ; HHS-11-4 BUEEK SR, EHEHEIHR
SO BRA A BT # %) s AL204 B PR, M
Rt Rl 20 a% (L) HIRAF ; RE-52AA1 ALjiE
AR, R RA NS s DGG-9140B &Y
TR, RS SEIRAER A PR A 5 0.22 pm 4
FLUERE, REEIE RS WA R A F]; 7890B/5977A
B GC-MS AUm B A, =ik (Rig) AR

195




MR B

Modern Food Science and Technology

2025, Vol.41, No.5

AT s T8SHW-1 BURE 11 HEds . BUMERR B ;
UV-1801 U4t eETH, U-1801 B2 [KAh$E 45,
b5 H A AT S A R A\ s DHG-9053A 844 TR T
PNl RS S S A A R A F] s PHS-3C 2 pH
1, RS B AR & A PR A A 5 Waters1525 44T
ML, IRFFH B AR A .

1.3 8RR o ZE U

1.3.1 RAHHLE

FF e T 70 C T T 24 h 21HE, A
K (EWFRER RN 1:2) BB, ZBHA
R (1 mol/L, HINE AT IIAZ KA 5%)
JEHEAT KN (85 °C, 60 min), TR ACKIEDE
vegkEhE, 40 HiRM, 770 CTF 124 h 5%
HIRAE
132 ZIEFKERE

FREUE B4 AL I e e B T AR, wEH
B PERZERUE 7 54T P e he 26 B, a3 T Wl
SRR, A5 RE BN () 45 3R 5 5 P P s B,
T Y K 2 S A el R R D B KR YR A 1 AR
W, TR KA RE N 28 3 815 2 EME e h . 26
B0 3 e % 2% R ANAE 70 C LB Z Ky, 153
R RE S IEUHE &, B AW T 60 CH T F 10
G EERAE . BRI EAPAT 5, 451
SRR YA . RIS DL AR 2 Rl R A SR U
W, EXTIRERE . 3% (D THEERE A R

R="" %100% (D
- .

AP

R——RIIFE, %;

m——EHTFIREURE, ¢

M——RHHETE, g
1.3.2.1  HRRFZELE T

HE R FE P R IR SR R4S
R, AR ARG E %% 1200 140, 160, 180
1200 °C, ZEHUAS [A] %5 %2 304 40, 50. 60 A1 70 min,
REUE S %S 1. 2. 3. 4 F1 5 MPa.
1.3.2.2 WAl 87 [T S 56 15 11

FRYE A RS I6 45 3, DARE IS R R % 5%
fabw, ZEHURFA]. AEHCRE . FHUE PR R R,
AR R B =K, PHREROE R &&= e
TR 22 FAE XTSRRI R, 8 2 i FE 2R T
Zio SRR KK BRI 1 Fos.

196

£ 1 MEERREERAT
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Table 4 Comparison of the proportion of organic components in sugarcane wax obtained by two extraction methods
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1 FTHA (2,58 11-WAR KAL) BB 6.48 308.18 0.03 0.11
2 Decanoic acid,3-hydroxy-(9CI) 6.55 104.05 0.02 0.04
3 I =AUt TR AR 6.75 452.46 0.02 0.13
4 2- LA TER 6.95 126.10 0.32 1.11
5 Al FE K P B 7.63 124.05 223 Ak
6 2-2F A TER B 7.82 165.08 e 8.74
7 RREAS 8.19 226.23 9.63 4.67
8 E =A% 8.32 282.33 3.90 3.46
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17 SRRk R A 9.42 172.03 3.12 Kbk
18 I-RE=+kk 9.49 414.40 0.53 Ak
19 Tl =+ v b Ag 9.64 396.40 4.00 0.89
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26 — B 11.17 312.57 0.58 0.58
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29 =+ NI EE 12.18 410.76 21.67 22.87
30 +ek k- FRADKE 12.47 240.25 0.09 A
31 R B 13.29 400.68 3.41 3.67
32 =B 14.69 438.81 4.62 1.82
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Table 5 Extraction efficiency of sugarcane wax using

subcritical water extraction method
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purification treatment process

E iy B A AV IR I = )\ B AR e, &
BB A )\ B R AR a1 4 s . B4R AL
HE B, )\l 28 6.88 g, FUEN
68.60% ; LR IKIHIEPT BN, =+ )\ R B
=8N 458 g, PR NE22.94 MHEHD R, X2
A R 2R KAt B2 Ah BE B R A il AR T et Jog ) ) ot 2
B, MMt — D8 m =4 )\ bl alif ;. fEE Mk
PR, —SERRMERCOR R, WEEA AR, &
Ak BLVE AR, T =)\ b B R 4 A
H, rFgiE . Kb )\ R R e

BRN273 g, FEUENN29.77%, W& T 505
29 M R R
24 ZHARBHEEERS S
24.1 GC-MS#&M|
Bl Sa = )\ BE B bn 4 i A B i, B Sb
RN )\ B RE R Y A B i . X BT %0 B Sb
IR ] A 12,1 min B 50R — 1 )\ Biliz
WA bRIE G AR 6 v LB, AR
A R EE R B R T 2.48 mg/L, Bl A\ beRE
TR A )\ BB T 26 BN 70.89%, T
WHNRSEE. WiE ST ok MgIs it co, km), il
DL s S /K B S UE Ve — )\t i 2L A $ U
B SRERCR . IR AU IR a5
a 3.5E+06 -
3.0E+06 -
2.5E+06 | 12.135

2.0E+06 |-
1.5E+06 |

FLJAL L 5

1.0E+06 |-
5.0E+05 |

0.0E+00

10 15 20 25 30
ff 18] / min

12,175

2.0E+07

1.5E+07

10.379

1.0E+07

14.693

FLAL A R

5.0E+06

13.274

0.0E+00

10 15 20 25 30
ff[A] / min
B 5 —+/\kehgtnE mAn LG SR K R — ) S B R BN
K GC-MS 2B FiRE
Fig.5 Total GC-MS ion flow diagram of octacosanol standard

and subcritical water extraction of octacosanol extract

® 6 N )\ BRI B T E B O
Z55 1 5b () GC-MS S T, o Hh B g
BEAT E LI M, AT LR B4R 30 1) = )\ e i $ ML
Yok, e s T R, 0 b,
TNk, Bk A = kR, BEANE R
AOBNEY) EEERM R Gl &z MEEao
B, XY NMEYRA —E . Akl

201




MR B

Modern Food Science and Technology

2025, Vol.41, No.5

B0 R PUBTE Y RS e BEAE R R A
PR IBAT PR R ARAE ™ — e R Bt
B AU ATE D = b Rg Be it 2 FoR A 2
Koo TR B By BB Y ST S BRI R 1
20 B PR AT R A A TR 1 B SRR R R A R T
BEAE S KGR AE ST R KRy T T B vayrig ™, H
T S e — R B R AL &4, B R
W A T R L pugE A S B E Y Bk
I W) £ A 2 R UL S EE YA 7E 85% LA E

®6 Z+/\REREMHPEELFNS

Table 6 The main chemical components of octacosanol
extract
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