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Abstract: Red raspberry seed was used as raw material to extract red raspberry seed oil by soxhlet extraction, ultrasonic extraction and
high-speed shear-ultrasonic extraction. The effects of three extraction methods on the physical and chemical properties of red raspberry seed oil,
fatty acid composition, -sitosterol and o-tocopherol content in seed oil and antioxidant capacity in vitro were invesigate to optimize the best
extraction condition. The results showed that, compared to the other methods, red raspberry seed oil extracted by the high-speed shear-ultrasonic
method had low acid value, low saponification value, low peroxide value and high iodine value. The 19 fatty acids were detected in red
raspberry seed oil, accounting for 98.22% of the total composition of red raspberry seed oil, of which linolenic acid was 29.98% and linoleic
acid was 48.07%. The content of S-sitosterol and a-tocopherol in red raspberry seed oil extracted by soxhlet extraction were 97.37 mg/100 g and
18.88 mg/100 g, respectively. The red raspberry seed oil extracted by soxhlet extraction had the strongest scavenging effect on ABTS free
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radicals. There was a significant difference between soxhlet extraction and the other methods. The red raspberry seed oil extracted by ultrasonic

extraction had the strongest scavenging effect on DPPH free radicals. There was a significant difference between ultrasonic extraction and high

shear-ultrasonic extraction. In conclusion, the high-speed shear-ultrasonic extraction method could be used to extract red raspberry seed oil,

which has good quality, rich active ingredients and certain antioxidant activity.
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Table 1 Analysis of physical and chemical indicators of red raspberry seed oil
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#F 0 43%/(9/100 g) 19.96+0.52% 20.34+0.32% 23.24+0.49%
R 8/(mg/g) 3.89+0.05" 357+0.23" 3.02+0.18%°
#4#/(g/100 g) 134.96+0.48°° 135.61+0.34°° 137.40+0.57%%
i A4 (mmol/kg) 0.25+0.01 0.18+0.02% 0.10+0.02¢
2448 /(mg/g) 127.47+1.56™ 121.98+1.328° 121.58+0.60%°

E: RATKEFERRAEFMEER £ F(p<001), NEFERREFLEN £ F(p<0.05). & 35 Fl.

CIRERF M ERA L TR AR AT WA 1.

SRR R AL AR AT 3R A 19.96~23.24
g/100 g . [al, FEyY)-HE A SO & i H S 3
TP R S VS AT =t e L 7131 A R RN EA R U 2
¥ BR M #E 3.02~3.89 mglg  IAl, it f 7E
134.96~137.40 g/100 g i), R [RIEHGE - HREL
INRRE YA BEMER, B S5 mey-Esie
BOERI AU E AR B 22 5 . =R
LI AR B A 0.10~0.25 mmol/kg 22 1], 587
D118 7 SR 200 AR ool o A I T 2R IR
ARG, HAWMREEZE R . —FEiUEm)
LW REFFm R AE 121.58~127.47 mglg 2 [A], R
PREE S m B )-SR B R, (HS R
PCHEHUEAT M 25 1 2 5 . ZhouP At 7 A [E) 4 Ly
PO TR, S5 RARET 120 SEIREUE
55 40 CA TRRIGEAIEL, 120 S8R IREUL BRI
HEFEENZR, SENERETLTEEEER.
SunmonuPEEF Ft I2 4RI R IR0 9 b e JTORF
TG R RE, 25 SRR B R IRFEHOE LIRS
EEAME. BAGEAS, BYES, BEAGER SREO0E
KEZBK, HFERWHFIORRRN.

22 EIHEFTHRsARERRY S ST

7000000 +
6500000
6000000 +
5500000 +
5000000
4500000 - 13
4000000 +
3500000
3000000 + 12

2500000 - 14

2000000 + 15 13 ’l

1500000 - ;567

1000000 | 12 3 \1 8910 fll[1617 1920

500000 s 7 ARVRY
10 15 20 25 30 35 40 45

0
Time
B anEriiEi PSS T RE
Fig.1 Total ion chromatogram of fatty acid methyl ester of red

raspberry seed ail

SRR R EER I T RS 2 AU €

JRE ST, AR R RG], IR
EE TR EmE 1R,

ZHEHEEEEE(NIST02.L) K, Shrkis
BT X HRANELEL, WA T =RV LI AR
WISy, FRARE TR A — A R VT AR AR
MHEHS SR, SRE 2.

H13R 2 AT, =R i A AR F b A
21 FRARITER . SN IVIRR 7 2R B KT R A B 1Y)
95.23~98.22%. FLAHAFAENIERE 6 Fl, A ARIIR
1) 3.78~3.98%, AMUAIAENIRA 15 Fh, 2RI
) 89.05~90.49% . RN i IR H - & A IR R
2.14~2.19%. TG R 1.09~1.10%A14¢ 4R 0.44~0.52%.
ANEFNR IR ES A IR 11.50~12.55% . VIR
47.92~48 07%FIE Bk IR 29.56~29.98%. TengZls% i
I B R R R L [ AR Ao, SEASHI L 20 F i
JDilR, MOARINRIDIREA 11 Fh e BRI 2.74%, FHrh
PARETERR 1.28% . {84 FR 0.58% A1 3-#4 FLfigi s & 0.33%
RFE . ARFNENIERA 9 Fh b S BN 92.88%, H
HHDUIEIHER 60.66%F1EIRRIR 31.04% 3. SASLL
SEEUMLE, MORINRITRE & R, AAENIR &=
e, AR R R A HE R . X R BB b
By AKX, PRI 250,

—RRROES, R IRSEROE SRR 4O 2R
AP RIR, PTRER ISR B, /Ny
TR 5 M T BRI I B A
%, SBTU)-E AR 7R 14-F Ok
TANBER . 10-F3EA ) \JElg . 2-+— B e R
A 7,10,13-F7NB =M lE, B P SRR R )
TR UM TR . RO P RO 52 TR 2T A
BEFFIM R A B A R E]_FR UM AR . XTI RE
ST FRIC, XL S A R
PRI AT R 1Y), 75 B — 2D SR IRIE .

COWEFRI PR . IR S =R, 205
SRR 47.92%~48.07%. 29.56%~29.98%. Vi
P& ST S5 A0 I T AR A s ) S LA R 4y, HLnT
A5 TIPSR Le B MR A O U O« A E MR AR

83



MR BRI

Modern Food Science and Technology

2020, Vol.36, No.3

P BRI AT -3 Z ANHURIR BRI T A5
AIFE ARG B ik TR (Eicosapentaenoic Acid,
EPA) Fl1 — -+ — B 7~ ¥ R (Docosahexaenoic  Acid ,
DHA)ZL, 555 VBRI ) S0 BRI RS 0% sk g s 484
() RIS BEARAR (02 A, PR TG A LDL-C 580,
=PRIV B LU AT I R (0-6) 5 TV RR R

(0-3) I HLE A 1.60-1.62., & [F T A= 3 i3 B AR 1)
o-6/0-3 EEHHR KA 4.0, BURH 0-6/0-3 HLEATLL
S MR SRE R R, RO BB IR X, I
i e R, Artemis®UHT 7t % 0-6/0-3 HIELIE
SRESINE I, PG EE T LT E AR .

R 2 LINEITHAEIBRR S ST

Table 2 Analysis of fatty acid composition of red raspberry seed oil
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Table 3 Contents of g-sitosterol and a-tocopherol in red raspberry seed oil by three extraction methods
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