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Effect of molecular distillation on quality of Seabuckthorn fruit oil
SI Tianlei'” ,MA Jingxuan' ,MA Chuanguo'”

(1. College of Food Science and Technology , Henan University of Technology,Zhengzhou 450001 , China;
2. National Engineering Laboratory for Wheat & Corn Further Processing, Zhengzhou 450001 , China)
Abstract ; Seabuckthorn fruit oil was processed by molecular distillation then the removal effect of phthalic
acid esters( PAEs) and benzo(a)pyrene(B(a)P) ,and lose of Vi, a —tocopherol , carotenoids and 8 — car-
otene were studied. The results showed that under the conditions of distillation temperature 180 °C ,rate of
feed 1 mL/min, knifing speed 300 r/min and system vacuum degree 0.1 Pa, the DBP and DEHP residues
were under the national standard detection limit (0. 1 mg/kg), which was far more below the national
standard limits( DBP<0.3 mg/kg,DEHP<0.5 mg/kg). The B(a)P residue in the oil was 1.56 ug/kg
and the removal rate reached 95.4% , which was far more below the national standard limit (10 wg/kg).
The acid value reduced from 14.58 mgKOH/g to 0. 52 mgKOH/g. The contents of V; and « — tocopherol
after molecular distillation were 72.91 mg/100 g and 67.65 mg/100 g respectively, and the lose rates were
65.2% and 59.2% respectively. The contents of carotenoids and B8 — carotene reduced to 196. 87 mg/100 g
and 5.25 mg/100 g correspondent with the lose rates 1.9% and 24.6% , respectively.

Key words : Seabuckthorn fruit oil; molecular distillation; PAEs; B(a)P

VIR It 28 YD 2 R A SRl B

W is B HA:2017 -08 —29 ;& B H H#A:2018 - 01 — 17

EEWA: "+ =17 K E R SRS H (2016 YFD
0401405)

YEZE A vl K& (1986) , 35, PRI, {8 4, AF 58 J7 1l Sy il g
Ak 2% 5 T2 ( E-mail ) tianleisi@ aliyun. com,,

AR 1 {6 5, R, 1 2 0 E-mail ) meg66 @
163. com,

UK oy B R . VBRI R 2 RE
PO EAE IR IR (Q -3 2 -7) K% MR E
Al AHYE REAE  BFTER IX LE D R (A
TERE VDRI B DU PUWEE SO BBtz i
S AR R R L R R IE L G VN
Bt S U EAT T R Y O IS

SR, A B LIS RHE AR ™ Bl A s
o fe bl BEwCIR B 5 U, 1 AL e AR i - Bh



12 CHINA OILS AND FATS

2018 Vol. 43 No. 5
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VPSR, 2R H R — HT R T K (DBP) |
R R — CHLC R (DEHP) 35 & 33y 16. 71
18.88 mg/kg, # I (a) P& & = 33. 72 pg/kg; DBP
DEHP FRfefh (415 =98% ) : 15 Supelco 23 H]; JIG I
T2 P TR it (37 ) = Sigma w24 W] 5 SRR 3R
MR (d, —DBP #il d, - DEHP) (40 =99% ) : Lilf
PRI FEIIT s S K BB 41K s 559 (a) BRI
i (ZERE =99, 0% ) : K TRC 24 )5 Vi, FnifEdn
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7890A —5975C Agilent < AH 4 1% — it 1% Bk
A, VKL70 =5 VTA Jy T 2818 1% £, 7890A Agilent
SO A 3% Y, E2695 Waters 5 280 W) AH €4 435 1%,
UV2600 5y E5e 50 43 606 BE I, 40 7 RO (s
0.1 mg) ,R-201 T BIGE4EZE &AL, MTN - 2800W
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1.2 7k
1201 Ve i Ak 2

BEVD R I 7E K VR I 65 °C 5 2 i
PR, AN 0. 05% [ORERR , KW 20 min, fifl
AGE K, KR T IR 10 °C, 2408 3% in o 5 B
30 min, 5 2 2 IRREAIRTE Pk 5, F I IR 28 B I
BODAE RGO B0 B VD BRI B T e AR TR e
280 C A1 T A, Be bR EE T J0 RS BFF 4 oA 15t e Ak 34
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DBP #I DEHP &5l 5%E 2% GB 5009. 271 —
2016; % 3 (a) & B0 & 5 % GB 5009. 27—
20165V, o - L BB & &I E S GB 5009. 82—
2016550 MK B - E PR EENTE S GB
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g U P 2L B 43 B R FH = A R Y S Ak 7 (GB/'T
17376—2008 ) , #4715 AH @3 531 0T 5544 HP -
88 BN (i H: (100 m x 250 wm x 0.25 pm) ;%
SOALLEE 99.999% &/ HEPII 140 °C £ 5 min,
Pl 4°C/min FHEECR TS 240 °C £ 25 min; iEkE
FTJRLFE 240 °C 5 BEi 5 1. 00 mL/min, 433 1 40 1;
PERERE 1 wL; FID A6 2876 B 250 °C 5 &AM i 45
ml/min, 255 i & 400 mL/min,
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2.1 AR EXT I E W DBP DEHP #= X 5
(a) e PR R

TEICE] IR 4% 3 300 x/min, #ERE R 3 mL/min,
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JEWESE/ DBP i/ DEHP i/ HJf(a) iR/

< (mg/kg) (mg/kg) (pg/kg)
180 - - 1.67
200 - - 1.16
220 - - 1.08
240 - - 1.06
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200 - - 1.74
240 - - 1.69
300 - - 1.67
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bRy sk R LA, Bl & ) 4% i 7 DBP
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() BE R B B o JU) B T AP o P i v R, 7]
JEEAE A 300 v/ min I35 B B AIRGR B 1 1. 67 ng/kg,
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B o I e 2 T LAl i g X &) MU 7E 73 1 25 1R A
VRPN BESE B0 Y0058, 4R oy e L, YRS I JRE R AR, A
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FEFRBREEEOK . KT (a) BERY SR B R Bl A R
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T EAR 10 pe/ke AR R ER . 25 R, bEE U
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TEEME A Jk b i/ Frt/ (mg/100 g)

(mg/100 g)  180°C 200°C  220C
v, 209. 43 72.91 71.66  64.12
o - HEHH 166. 01 67.65 67.01  60.65
KiHE NE 200.76 196.87  180.21  185.64
B - hE 6.96 5.25 4.78 4.86

H 2% 4 WA, it oy TR AL PR, VR RS 1
VoMl o — A7 W 19 i i 35 B IG, FE 25 IR IR B O
180°CHf, Vi Fl a — A4 & By 19 & & MR 1Y
209. 43 mg/100 g F1 166. 01 mg/100 g, 451 T [ 5]
72.91 mg/100 g F1 67.65 mg/100 g, 3512 L4 5K
65.2% F159. 2% , 3 H. W % 25 18 5L ) T, Vi
o - EH B E R — P REAR, 78 220 °C B B 5 AIK,
53314 64.12 mg/100 g 1 60. 65 mg/100 g, i kR
A3 H 69. 4% F163.5% , R NEFB - W

N0 B o R Bl 25 R L A T e BRI, 7R
180 °C B M J5L B} Hf1 5 200. 76 mg/100 g F1 6. 96
mg/100 g /35I|[43] 196. 87 mg/100 g F15.25 mg/100 g,
AR H 1.9% F1 24. 6% . 1E 200 °C B 2] 8

N RS EIRPERAL, S 180. 21 mg/100 g,220 CEEA
FhiE, h185.64 mg/100 g, B — 3 | & 7E 200
°C 1 220 °C 143314 4. 78 mg/100 g F14.86 mg/100 g,
XS REME LS 10 R e E R R 08 ki i
FRRBEMB B K S, Voo - EFH KHE b
. B-HE PERAZER M E Y, 2R
SRAHTAEALT , & iy, VBRI i S A AR e P
U I EUE TR s DRI A A R R 9
FIFIZEIF (a) BE A AT b, 210 I B BRI A R 1
P& R VDR Y i 5
2.5 - F EMAITL I IR BRALA R

P BGE JE %L 53 300 r/min, B H 2 1T mL/min,
ARG HZE 0.1 Pa, ZE1H IR B 4351 4 180,200,
220 °C £ T K I 4— Z0% 1 ALk X6 0 e S 3ok B (1 1)
SO SRR S TR o

x5 SFEBLEFRVHEEHMBRENTH

R IR/ C Wfii (KOH) / (mg/g)
180 0.52
200 0.46
220 0.49

HE S AL VBRI R (E 280t o T 2R TR AL B
Jo A, Rl A BR (6 (KOH )y 14. 58 mg/g, 48
AR B S22 b B s |, BR{E (KOH) 43l B A
0.52.0.46 mg/g 1 0.49 mg/g. 7 220 °C IR E M

A THE, AT RESE TR BEM AR I RS 22, IR TR VS Bk
IR, T3k AR 0 FA B AN BB S IR S, R A3
JIE 05 TR DA ¥4 88 T I iE AR vh o R ) AR A
TP BRI E AR E TS TR

2.6 4T AL IR G 1Y RO i i B BR 4R,

P ECE 3 300 r/min, JEEHEZ 1 mL/min,
RGEHEZSPE 0.1 Pa ZEIRIEEE 180 °C Z& 44 T Al 43
T 7R AL VD R I 2 EERR TR L B, I 37
TR TR 105 1R PP TSR B R AR A1 L U ) [ 00 LS 048 T 4]
FEG IR IR A2, HITH AR H — 1 vk 347 g 107 R AH
X ER . GERANFR 6 FiR
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- HIRS B i/ % -
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C14:0 0.41 0.41
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C18:3 6.41 6.38
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0.1 Pa B3 1 mL/min B, ¥> Sy - DBP #1
DEHP g% En] /35 16. 71 .18. 88 mg/kg B&AIK
ZEPR 7R R 0. 1 mg/kg DLT, AR T E AR
DBP & & A KT 0.3 mg/kg  DEHP GEANRT 0.5
mg/ kg [ B 5 20K, AT (a) BRI ZR B &N 1. 56
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