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Extraction and element analysis of oil from different varieties and parts of
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ABSTRACT: Objective To compare the content of oil and element in different varieties and different parts of
sea-buckthorn species. Methods Five varieties of large-fruited sea-buckthorn were used as the testing materials,
extraction oil from the fruits and seeds of sea-buckthorn by solvent method, the oil content was compared in different
extraction parts of sea-buckthorn, and the elements content of sea-buckthorn oil in different parts was analyzed by
inductively coupled plasma atomic emission spectrometry. Results The content of fruit oil was higher than that of
seed oil, among which the content of Deep Autumn Red sea-buckthorn oil was the highest, with an average value of
30.69%, and that of Xiangyang sea-buckthorn seed oil was the highest, with an average value of 15.52%. Except for
Waulanshalin, the total oil content of the other 4 varieties of sea-buckthorn was in the same level of 43%-45%.
Sea-buckthorn oil was rich in K, Na, Ca, Mg, Zn, Fe, Mn and Cu elements needed by human body, and no pollution
elements such as Pb, Cd, Ni were detected. There were some differences in element content of sea-buckthorn oil
among different sea-buckthorn varieties, but the content of each element in seed oil was higher than that in fruit oil.

Conclusion Sea-buckthorn oil from the varieties of seabuckthorn fruit selected in this study is rich in mineral
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elements needed by human body, with high content of Ca element and low content of polluting elements,

sea-buckthorn oil is a kind of plant oil with high nutritional value and safety, and has great development potential.

KEY WORDS: large-fruited sea-buckthorn; fruit oil; seed oil; elements
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7b ¥k (Hippophae rhamnoides))& #1175 ik & 7% 0t
PEHEAR, /NRRIREW, RerEh A A K, R IR
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AR 90%LL b, T2 s . N5l TE
FHEATAAE 19 DA O, AR iR —E
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VDR Rk 0 S IR BE 25 iF, RS i . T
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B K SR VD TR A R T e BT

0 DA SR S SR B R A T i B R
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FEtE . et E R E EENEM, RS AR
FEEEASER THLT R A& & ki, A E T
V2SI R A U BBl L PN I 1 4 i % g A e 0 A A B
222 U B AS [0 SRR [ VD s & B A
RSN EEAG IRIE, T s 2R VD
B T IT

AWFFELABT I ZE 5 ASRIE AR BN 78X 42,
SR RV ) 2 B VD, X SR SRR A S, IR
AFE RN AR DI S & kR SR 2R, A5IF
KA UL RS Fh L BERL S48, I i b X RE R AR )
JHUARL— D I 0 & AR A S R
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1.1 SLIe#Ht

K BB R AR HIX 5 AN]SR KSRV )
FH . BREKLT . 25, MoudE . B2 VMG cA 98 R
BB ABRA T
1.2 {55

S110 HEFR A B IR R SR (LR A TR
23 7)); HD-350C A7 58 F #A () 7 SR A AR5 4578 BR A D);
DZF-6050 E 25 1 8 47 ( b ¥ R 520 A R 2 Al
GZX-9146MBE H #5 X146 (B i LR AL A FRA Al &

Jr4)); DV215CD 43Hr R F[500 g+0.0001 g, BEEHTIYL
PR A FRA R ], DK-98-IIA HLHAVIE I K 773 8 (R HE T 42
WL g A BR A H)); FSI-AOSE2 By HEHL(/INEE 2SR AG BR
23 Hl); RE-2000A Jight 25 R AL (LW A bR ).

ER (L g at, EZG&ERLFRFAERA ), SRR
(egeat, MNvEREL T AR R, ok ZEE(EgaE, K
BBk b 22 T B RAF); 100 pg/mL ZI0H R
EFRUERES (K. Na, Ca, Mg, Fe. Zn. Cu, Mn. Al,
Ni. Pb. Cd, #BF44 50 & 0 £ AR B A5 A BR 2 \l); K
(1.54+0.043) mg/L] . Na [(0.613+0.028) mg/L] . Ca
(1.43£0.051) mg/L] . Mg [(0.118£0.011) mg/L] . Fe
(1.50+0.073) mg/L] . Zn [(1.5040.088) mg/L] . Cu
(0.450+0.018) mg/L] . Mn [(1.52+0.06) mg/L] . Al
(0.290+0.028) mg/L] . Ni [(1.51+0.08) mg/L] . Pb
(0.152+0.012) mg/L]. Cd [(0.034+0.004) mg/L](FREE 747135
FRUERE S BFSERT); 5 ug/L 19 Al, As. Ba, Cd. Co. Cr.
Cu., Mn. Mo. Ni, Pb, Se. Sr. Zn & 50 ug/L B K K
T IEW (32 1# Agilent Technologies 2] ).

1.3 ZWFE
1.3.1 ASara

FEEVPIIR T 2020 4 9 AR A HT R 2R HIX
4 CARIRFEIRAE, PRk AL = I TR B, A T
B P X AR R TR Ab F(60 °C, 8 h), B, . ok
TSR AL 1 (40 B, 15 8VD B A Ak
M, AR AEAS, BT TR, DI R .
132 #ikobiziGm &z

2% NY/T 12852007 CHHPRHFIFE & ME R4
W), AR 2 g VPSR AR F O TR S R A SR AT
AN (@), FROCEFEL— BT s T4 105 °C T 3 h,
RIGHAA T B A B =01, FRILE (D), HHE0 055
AR, FIA BB SRR, BRIEEN S
ik ARG 17 il B 25 0 il B, 76 b R 6 O EE B A LTk,
RS IR, HEE R K, 80 °C/KIE, RIKHIE 6h 5
BUHFEAL, R ABEAS 105 °CTHE 2 h, BUHBA TR, ¥
M, PR (0); B R B A, 7E
40 °CHKE, PR 28 RASEZE T Bk, MEMAEHF
T ICERA . AR SR R A ()
_b-c
ANEF: wOREES SR, %; a M IE AR R, g b MUk
UL TR, g5 ¢ M IEAUET IR F AR AL, .
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LA GB 5009.268—2016¢ & Z 2 EZArE ST E
JLEMME ) ASH, /33 0.2 g RMFFHTF 100 mL
PEIELEAR T, A 10 mL AR, 0.5 mL &M, BT A
AR AT, PSSR, AR R
L, HEEMRITEEN, HiaE A, BT 3R a2
TR B, FA 0.5 mL, B, Sk E
A2 25 mL HAs, RSN, FEHgRRS A, S
AL, JCE A& X HEE LA RQ):
(A-Ao)xV x f
S — (2
AR XOARFER GRS, me/kg; A HFRBIEBR R OGE
BT BE, me/L; Ao NZS IR H TR B BT, me/L;
VA RE SRR E AT, mL; O RE SRR A B0 m R b
SR, g0
1.3.4 AR RELH

FH 5% B BR 1 T 1 AS [R]66 BE 09 TAE I 4R, K\ Na,
Al, Ca IR WE N 05, 1, 2, 3. 4, 5mg/L, Mg, Fe.
Zn, Mn, Cu, Ni, Pb, Cd BRI R 0.1, 0.2, 0.4,
0.8, 1.0, 2.0 mg/L. {XZRLVANE . Se2ewtf bk Bt s
e, FERE S, HIREE G S T R 4 6% (inductively
coupled plasma-atomic emission spectrometry, ICP-OES){ill
FEFREE IR SIS TR T R AR RS )
PO E B B AR AR (X), R A3 AT T kAR e
PALFR(Y), Lol brifE Mgk, dEmF SRR A A TR
g
135 Andra o 2

R BRI 3 VA Ry [l ISR B X 42, AR 4% 7T
ROEMARGIRUEE IR, HATIMAR B S, AT &
3R, B3 WRIE G I, JURIEEE 1.3.3 [Al b 81,
13.6 MELH

B ARAS I, SHUER R TR IE; BRI
T EBAETARIRES . LRSI SRR
12.0 L/min; RF T 1.2 KW; Z54b#57i 5 0.7 L/min; I%
B 50 r/min; SR E: 1 L/min; f5JCE K. Na
el PURRERESSTve [ PV
1.3.7 #BELEE 57

X H Excel 2016 T8RS 5 09T

2 HRED

21 CEGRESENE

i SCHRABIE Y, R T V0 A K PR A1 (A ] K
B2 S, VBRI A R AR IR R 2.02%~34.26%, HIME N
9.16%, Vb HUF M & B AASIR N 5.62%~19.51%, ¥I{EH N
9.91% . AHIFF BT A5 BT 45 2% i DX SR V0 14 S5 3o DR E 3 25
IR 1, WETHEEFEKTE, B3R 1T, 5 AR

X

PR BR T 1] BHFAR G B RAN 5 22 5 AN EAh, oAl b Rl
RIS TICRA 75 2 S A 25 22 5 (P<0.01), TRAKEZI>[ FH
~ARTCESTE 5> 5 22 V0K, ANTR] b P VD R il 5 A7 A
—E S, [~ D= RITH> 1 22 P AR~TRFK L, VDR
T R A TR, DN O SR R R A R R A T
2. BRI A AR H R, TRBKLLR B (5
BOR, RGO E, MY EEEE, e A A
B, ARRERL R /1N, IR AR 1 BHRROCEE, FhokF
KL, SE0 R R RUR, ZRa AUk, Y
SR R D ) B> AR OT B> B > TR RK AL > B 22 Uk, (HLE
RE I 43%~45%Z A8, BR T 5 22 U0 p R
T 33%, 5 A ab Al il EERLE [ — K-

F1 NERMDBRR BT R EN=3)

Table 1 Fruit oil and seed oil content of different varieties of
sea-buckthorn (n=3)
ai Al FM/% RSD/% KM/ % RSD/%
%5 27.87¢ 0.14 15.26® 0.30
REKLL 30.69* 0.07 12.32¢ 0.33
) BH 29.28" 0.05 15.52° 0.23
L 22k 20.10° 0.13 12.61° 0.32
RITHE 28.89° 0.04 14.80° 0.21

7E: RSD: relative standard deviation, FHXARUER2ZE; a~c: DA
22510 (P<0.05), A~D: it i) 22 54 2 25 (P<0.01), F A,

2.2 RIELEFEMIRERZ

P& ICEA AR EIE T, R SL bR ihZet: R
HHE, AR IR ERERIELE 50 : K (766.491 nm) |, Na
(589.592 nm). Ca (396.847 nm). Mg (279.553 nm). Fe
(238.204 nm). Zn (213.857 nm). Cu (327.395 nm). Mn
(257.610 nm) . Al (308.215 nm). Pb (283.3 nm). Ni
(231.604 nm). Cd (228.2 nm),

FEBE A2 AR A T A0 5, MR A vk 1 5 i 3 (L 1Y
KR TIRR RN LR, 3Bk A BRI O R A, W&
2, BICERHRERETE 0.99954~0.99999 2 [i], Lot Fl
RAF, WA 2k, MR TIEMZ, nIskHRRE &
Fir v ol 45 0 R & A .

2.3 EREIYER 5 R G E

o0 2 HE AT AL By VA B A, A A o A R
b [ SR ity P S 36 vk e b S T Sk, S5 LR 3,
Fie %5 TG R ARMENE 15 B R AR BT BARMEE AT R AR 2
JIT N 45 RAGTERRUEMBIE [ P 2845 4 oo R iy inkr [l
I AE 96.4%~103.2% 2 [i], [E] i 3R ¥y 78 L 2 V2 [
(60%~120%), H [ AI440 F 88K, I SEE6 7 AU
CIEAERGATES=
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Table 2 Linear regression equations of 12 kinds of elements
JLH e TG/ (mg/L) R i BR/(mg/kg)
K 0.5~5.0 Y=951.21+56352.24X+725.44X* 7.0
Na 0.5~5.0 Y=21588.56+500275.55X 3.0
Ca 0.5~5.0 Y=155.68+53626.49X 5.0
Al 0.5~5.0 Y=131.56+1468.68X 0.5
Mg 0.1~2.0 Y=31.95+2521.70X 5.0
Fe 0.1~2.0 Y=14.76+4143.01X 1.0
Zn 0.1~2.0 Y=24.63+14231.05X 0.5
Mn 0.1~2.0 Y=41.54+75024.96X 0.1
Cu 0.1~2.0 Y=18.21+10874.57X 0.2
Ni 0.1~2.0 ¥=9.55+1383.97X 0.5
Pb 0.1~2.0 Y=12.30+620.21X 0.02
Cd 0.1~2.0 Y=18.60+13459.20X 0.003
F3 ENMRSMIREEERER0N=3)
Table 3 Results of standard solution and recoveries (n=3)

LR FRifiE/(mg/L) W AF/(mg/L) Jinz st/ (mg/L) Il /% RSD/%
K 1.5440.043 1.5183 2 102.2 0.42
Na 0.613+0.028 0.6125 2 101.5 0.55
Ca 1.4340.051 1.4118 2 98.8 0.60
Al 0.290+0.028 0.3033 1 97.6 0.67
Mg 0.118+0.011 0.1172 0.6 98.4 0.59
Fe 1.50+0.073 1.5180 0.6 98.7 0.52
Zn 1.50+0.088 1.4970 0.6 103.2 0.40
Mn 1.52+0.06 1.5420 0.6 99.8 0.48
Cu 0.450+0.018 0.4533 0.4 98.8 0.62
Pb 0.152+0.012 0.1440 0.4 96.4 0.94
Ni 1.51+0.08 1.5221 0.4 98.4 0.72
Cd 0.034+0.004 0.033 0.4 96.6 0.99

T =) BB AN E JE

24 AT EIGMICEARTRSH

5 A ERFV R MR E - TR SRR EER
(F 4), BRLFRICH K IR 2w T HAL A Rh
(P<0.01), [ PHALRICH FF Na Jo R & =0 8 2% T HAb
EL Rl (P<0.01), EFKLLH Ca RS W& T HAb s Fh
(P<0.01), M BHH Mg JCZ & & i 8 2 8 H A 5 F
(P<0.01), At A% Ff i) 22 5745 i 3 (P>0.01), IRICHEH Fe
JERH R T H AR (P<0.05), 5% Cu iR &1
2 T AR AL AN (P<0.05), HiAth 4 AN SRR W3 25

5E(P>0.05), A SFERI A Mn 58 2 58 52 (P>0.05),
Pb. Ni. Cd ##H

54 S B VS ORI R R — T R S A — e
(R 5), HETEEGEL S TRIM. H, Wik, Wook
FAE Zp kil KA i 2 v T A R (P<0.01), HiAth 3 4
A ) 22 A 1 2 (P<0.01); YREKEL Ca LR S H B FH S
T HA AL A (P<0.01), 7] BHH Mg JT 3 & it B AR T At
F(P<0.01), HAh i Fp ] 2= 5048 B 3 (P>0.05), # 54 Zn
JUE i 3 T A AP (P<0.01), IBHATIRITE Y Na
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ILESGEZERRE, HALTIHA SR (P<0.05), JdRITH
Fe JC& & 0 K T HAh i Fh (P<0.05), HAth 4 45 ﬁﬁ
TC i 2 5(P>0.05), AFSFFFHT Cu.Mn FHEZEFA
3 (P>0.05), Pb, Ni, Cd KHi.

g5 b, WARHEFEMEEICE Pb. Niv Cd VDN
FPERAGH, [HIE bR AL SEURT Fe, BET

Mg &, 0T B2 R A A R R A R S T
AI(OH)0 3 A AL B PER K1 AI(OH) AN Al(OH)+ 2%
A, UhA B A a3t AR R EP, TR
AT Ca o R H R ER &, H?’W@Eﬁﬁi?%, H
W 2E2ybMk, mIPHF R K, Na, Ca, Mg 0%, ~ig
FEFMIE AT AR AR

#*4 FEGBMHPHRBATESEM=I)

Table 4 Element content in sea-buckthorn fruit oil of different varieties (n=3)

JLE GRKLT /(mg/kg) HE 5 [(mg/kg) i1 BH/(mg/kg) 15 22 YR /(mg/kg) ARICE /(mg/kg)
K 43.9+0.18% 35.1+0.58" 6.9£0.35° 19.240.19¢ 46.0+0.66"
Na 61.9+0.97* 59.8+0.88* 38.0+£0.65% 55.3+£0.75% 47.7+0.55°
Ca 299.8+2.12* 185.7+2.08% 86.04+1.05¢ 201.9+1.13% 90.3+1.085¢
Al 21.5+1.08* 14.7£0.35% 7.9+0.36" 12.7£0.20*" 12.8+0.2148
Mg 12.240.38* 11.24+0.29% 4.95+0.18° 9.8b+0.22"8 10.40.71*
Fe 22.6+0.51° 24.5+0.48° 24.6+0.50" 24.1+0.43 17.6+0.82°
Zn 0.91+0.08" 3.9+0.314 1.10.18" - 0.5+0.03"
Mn 0.2+0.03* 0.4+0.05° 0.3£0.02° 0.3+0.03° 0.4+0.02°
Cu 0.5+0.08" 1.4+0.15° 0.7+0.07° 0.5+0.04° 0.5+0.06°
Pb - - - - -
Ni - - - - -
Cd - - - - -
- R, a~d: SHRRIA][E]— 0 %K 22 57 8 3 (P<0.05), A~D: fiFha] [a]— 0 K 22 5 B 2 (P<0.01), T,
®5 FRSMPEHITHATREE(N=3)
Table 5 Element content in sea-buckthorn seed oil of different varieties (n=3)
JLE REKLT/(mg/kg) 5 /(mg/kg) 1] FH/(mg/kg) 1322 YR /(mg/kg) IRICH /(mg/kg)
K 66.8+0.75* 52.3+0.61* 11.3£0.16° 25.0£0.47° 56.9+0.63"
Na 65.1£0.62° 62.1+0.70 42.2+0.41° 62.2+0.71° 52.5+0.60°
Ca 313.9£2.03* 223.9+1.06% 92.3+0.99¢ 233.9+1.25" 113.9£1.01¢
Al 24.8+0.51° 15.8+£0.49° 12.1x0.37° 17.1£0.31% 12.3+0.30°
Mg 14.0+0.33% 12.3+0.31% 4.97+0.17¢ 10.5£0.29"8 11.4+0.32%
Fe 27.9+0.51°* 25.3+0.44 25.8+0.46 24.8+0.44 18.5+0.77°
Zn 0.99+0.07° 4.2+0.114 1.4+0.11% 0.4+0.05° 0.6+0.07°
Mn 0.2£0.01° 0.5+0.06° 0.4+0.07° 0.6+0.03° 0.4+0.06"
Cu 0.7£0.05° 1.4£0.11° 0.8+0.06° - 0.5+0.04*
Pb - - - - -
Ni - - - - -

Cd
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VR R . BB INEFEKR, T8, B2y
FHEARGEM .

SRR S AP 12 AOTE AR, VB
B ANAPrRER K. Na, Ca, Mg, Zn, Fe, Mn, Cu %
WYt R, K CanE & AL 11 AT R & & 1~2
¥ T VDR X B T K A X, A KRB AR TG
154, ARt Pb. Cd. Ni 15U . A ] SRR v i A —
TCR G RACTE—EZE 5, RBIETRE S A R — e &
BT RAR, BANFE ST Y R &8
LN AL Z R AN BRI 1 0 2 & it TR,
FR B PN A )R A0 OC R W A s SR RE AR ], o
P BOFFVE A RN -, R U A5 SR iy, BT
MR IC 2 & A X

Xof FEAR [R) i R AS RIS il i S Oe &R R B, 5 i
HRRKLL R A SR, O S . (BRI TR
T AR /N, ARBEXT 2 TCER & 5t b SOTR I & B AT
SYHT, B RO AT HE— 2 ROT R A ISE L, A v
PRUEAI ST P U R S P, R ik — A5 B VD B A T, B
P R AV R R RIS AR S
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