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Liposoluble nutrients in hemp seed oils from different production area
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Abstract :20 samples of hemp seed oil were selected and their composition and contents of fatty acids, triglyc-
erides, phytosterols and tocopherols in the oils were determined. Hemp seed oil mainly contained 5 kinds of fatty
acids, palmitic acid, stearic acid, oleic acid, linoleic acid and linolenic acid. The unsaturated fatty acid content
was 89.4% —91.8% , polyunsaturated fatty acid content was 73.8% —80.5% . Hemp seed oil contained 28 kinds
of triglyceride structure, the 3 highest contents of triglyceride structure in hemp seed oil were Trilinolein ( LLL) ,
Dilinoleic acid linolenic acid glyceride (LLLn) , Dilinoleic acid oleic acid glyceride ( OLL). Hemp seed oil con-
tained 6 kinds of phytosterols of campesterol, stigmasterol, beta sitosterol, fucosterol, alpha -1 sitosterol and 9,19
- cyclolanost —24 —en =3 —ol. The total phytosterols content was 92.5 —590. 4mg/100g. Beta sitosterol content
was the highest, accounted for about 60% of the total content; Hemp seed oil contained o — ,8,y — and { - to-
copherol. The total tocopherols ranged from 27.7 to 91.2mg/100g. Gamma tocopherol content was the highest, ac-
counted for about 90% of the total content. According to clustering analysis on the basis of various nutrients con-
tent, the 20 origins of hemp seed oil could be divided into 5 types.
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Table 1 20 samples of hemp seeds and their origins

%15 Number 7=Hb Origin %5 Number FEHb Origin
HM1 %74 Shaanxi HM11 Hil Gansu
HM2 1175 Shanxi HM12 VI Henan
HM3 M Jiangsu HMI13 ZE X Qinba
HM4 Wil Zhejiang HM14 NS 2 Inner Mongolia 2
HMS5 %2 1 Inner Mongolia 1 HM15 J P51 Guangxi 1
HM6 W14t Hubei HMI16 J 775 2 Guangxi 2
HM7 i# Hunan HM17 ] 3 Guangxi 3
HMS 74t Hebei HM18 274 1 Yunnan 1
HM9 Ak Jilin HM19 i1 Liaoning
HM10 pg)i| Sichuan HM20 2 2 Yunnan 2
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Table 2 Five main fatty acids composition of hemp seed oil samples from 20 areas

e g 5 i W o R NERIEDTR SRR
Number Pa']mmc Sl‘earl(: Qlelc Llr'lolelc a — linolenic acid lUnsatu.raled l’r.)lyunsa'lurated -3
acid/ % acid/ % acid/% acid/% /% fatty acid/% fatty acid/%
HM1 6.7+0.1 2.4+0.0 12.4 0.1 59.7+0.0 18.7 £0.1 90.9 0.1 78.4 0.1 3.2:1
HM2 6.4+0.5 3.6+1.8 12.6 £0.8 60.3 +£0.0 17.2 0.6 90.0+1.4 77.4 +0.6 3.5:1
HM3 6.6x0.0 2.2+0.0 11.0£0.0 59.2£0.5 21.3+0.8 91.5+0.4 80.5+0.4 2.8:1
HM4 6.8+0.0 2.4+0.0 12.1+0.1 59.6 £0.2 18.8 0.1 90.5+0.4 78.4+0.3 3.2:1
HM5 6.8 +0.1 2.5+0.1 13.1+0.1 59.9+0.4 17.0£0.2 90.1+0.7 77.0 0.6 3.5:1
HM6 6.6+0.3 2.5+0.0 15.3+0.6 59.7+0.1 15.9+0.8 90.8 £0.3 75.5+0.9 3.8:1
HM7 7.5+0.0 2.2+0.1 10.6 +0.1 58.2+0.1 21.6 0.3 90.3 £0.1 79.7 +0.2 2.7:1
HM8 6.6+0.0 2.3+0.0 11.7+0.0 59.1+0.1 20.3 0.2 91.1+0.0 79.4 0.1 2.9:1
HM9 6.8+0.0 2.5+0.0 13.3+£0.1 60.1+0.0 17.0 £0.1 90.3 £0.1 77.0+0.0 3.5:1
HM10 6.6+0.0 2.8+0.0 13.1+0.0 58.4+0.0 19.1 0.1 90.7 0.0 77.6 0.1 3.1:1
HMI1 6.0x0.1 2.3+0.0 13.0+0.2 60.1+0.6 18.7+0.3 91.8 £0.1 78.8 £0.2 3.2:1
HM12 7.9+0.1 1.9+0.1 11.0£0.1 55.8+0.7 22.6+0.2 89.4£1.0 78.4+1.0 2.5:1
HM13 6.5+0.0 3.1+0.0 13.7+0.0 58.2+0.0 18.5+0.0 90.4 +0.0 76.7 0.0 3.2:1
HM14 7.1+0.0 3.2+0.0 16.0 0.0 58.4+0.0 15.4+0.0 89.7x0.0 73.8 0.0 3.8:1
HM15 6.2+0.0 3.2£0.0 14.8 £0.0 56.5+0.0 19.3£0.0 90.6 0.0 75.8 0.0 2.9:1
HM16 7.0+0.0 3.2+0.0 13.2+£0.0 57.7+0.0 18.9£0.0 89.8+£0.0 76.6 0.0 3.1:1
HM17 7.0+0.1 2.2+0.0 11.1+£0.1 56.9+0.0 22.8+0.1 90.8 0.1 79.7 +0.1 2.5:1
HMI18 6.3+0.0 3.1+0.0 14.1+0.0 57.2+0.0 19.3 0.0 90.6 £0.0 76.5 +0.0 3.0:1
HM19 6.6+0.0 2.7+0.0 12.3 0.1 58.1+0.0 20.3 0.1 90.7 +0.1 78.4+0.0 2.9:1
HM20 6.5+0.0 2.8+0.0 11.0+0.0 56.9 +0.0 22.9+0.0 90.8 +0.0 79.8 0.0 2.5:1
®3 CKBRFFHEP S FEZREERAXES
Table 3 Correlation analysis of five main fatty acids in hemp seed oil
B R Cis: 0 T HRIR Cis: o TR Cis: IR Cig: 2 o — LKL Cig: 3

PRI Cie: 0 1

TEIRFR Ci5. 0 -0.403 1

MR Cig: -0.352 0.591"* 1

AR Cig. -0.343 -0.025 0.148 1
o = MR Cig: 5 0.285 -0.470 " -0.822** -0.633"* 1

T o+ FISRTERZE (P <0.01), = M5B ( P <0.05)

Note: # # ;highly significant correlation (P <0.01), * :significant correlation (P <0.05)
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SR JORRRE I TR 3L S A 28 Bl H I =
B, A A = R A S A AR IR R . Horp
2942 LLL LLLn OLL PLL OLnL b H il
=, AR 20.31% ~22.93% (14, 72% ~
20.10% .10. 59% ~ 13.57% .9. 49% ~ 10. 32% .
6.21% ~7.55% . LLLn Z5F6 /) H I =R & i 22 5
A I RO R R & fE N [ &, ALY
ARG R 3253 A AE Sn -2 i |, Sn -2
P R BRI R L Sn - 1,3 {37 b B AR T2 58 5 9 T £k
W, A8 A2 90 Sn — 2 57 1 B AN B8 R 05 R 5
2% , KRE MM 97% , £ KM K 96% , %% i N
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Table 4 Compositions and contents of triglycerides in hemp seed oil

Lipids/Samples N W5BR 4 i Fatty acid component

HM12 HALA/ %

HM1 MALA/% HM14 LALA/ %

TAG 52: 1 PoSS
TAG 52: 2 POO
TAG 52: 3 POL
TAG 52: 4 PLnO
TAG 52: 4 PLL
TAG 52: 5 PLLn
TAG 52: 6 PLnLn
TAG 54: 2 00S
TAG 54: 3 SOL
TAG 54: 3 000
TAG 54: 4 SLnO
TAG 54: 4 OOL
TAG 54: 5 SLLn
TAG 54: 5 OLL
TAG 54: 5 OOLn
TAG 54: 6 SLnLn
TAG 54: 6 OLnL
TAG 54: 6 LLL
TAG 54: 7 OLnLn
TAG 54: 7 LLLn
TAG 54: 8 LLnLn
TAG 54: 9 LnLnLn
TAG 56: 3 00G
TAG 56: 4 ALL
TAG 56: 4 OLG
TAG 56: 5 LLnA
TAG 56: 5 GLL
TAG 56: 6 ALnLn

0.
.25

R i S S = ol i el o

09

58
16
49
35
93
39
98
69
38
49

.97

10.59

1.
0.
7.

78
49
55

20.31

1.

89

20.10

5.

00
68
26

.55

12

.34
.33
0.

25

0.13 0.03
0.40 0.62
2.02 2.54
1.09 1.09
9.77 10.32
3.56 3.20
0.66 0.54
0.66 1.06
1.44 1.89
1.39 2.24
3.04 3.35
5.17 5.70
2.11 1.83
11.48 13.57
2.11 2.17
0.41 0.32
6.86 6.21
22.93 22.27
1.40 1.18
16.94 14.72
3.28 2.49
1.59 1.03
0.30 0.37
0.48 0.47
0.11 0.14
0.24 0.23
0.26 0.28
0.17 0.14

T P AEREER s Po: /S Ik— I ER ;S AR ER ; O MR ; Lo WM B2 ; Ln: SERRER ; A : — TR ; G Tk — A R ; HALA : 5 o — P JFRIER KRR 5

MALA: ' o - TIPRER KRR s LALA A o — SEJRRIRR JKRRATN

Note ; P Palmitic acid; Po:Palmitoleic acid; S:Stearic acid; O;Oleic acid; L:Linoleic acid; Ln:linolenic acid; A:Arachidic acid; G:Eicosaenoic
acid; HALA ;High «:linolenic acid content oil; MALA ;Middle «:linolenic acid content oil; LALA :Low « — linolenic acid content oil

A~ EL Py
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Hil = Hs & kR 67.8% 67.6% .66.8% ,Sn —
2 v A JRR R A H I =R A R R 22, 7% |
18.7% 16.6% . FHFIMER WV RRIERTE = 1 KM il
H 22 R L IR Sn -2 AR L RRRR Y
Hih = Eg & B LB AR a3
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A SR A (6 33 TSR 0 T OB rp B
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SN 28 FBAL AL UG A 4R BOR 28 AR E s i 4
Br A3E] 6 Fh AR . 25 R AE S5 PR,
SRR 2 o fe 2 1 02 B — 4 B N 6
B AEJORRAT I R AR L BRI AN H DL o
— 1 AR A R, o - 1 A S R S
Gl SRR E 5 S B A R i

R TR A AR Y P R — Rl 2Ly, B
PO HUAAAL TR R R DR IR | e i i 392 B
HIRB IS 2R KRR B - 4
B8 0 49. 2 ~ 416. Tmg/100g, -4 5 1 H126. 3
mg/100g, B — 4 M & f d5c ey 1Y SRR il 7 L oy
W RS, B EAKIR A 416. Tmg/100g ., 230. 3mg/
100g, K PEFFh &8 B 5 & oF 16. 7 ~ 126. 4mg/
100g, 4414 1t 43. 0 me/100g; T35 7 BT A Hy
R JRRORF T v S B I i A e, KU 126, 4mg/
100g.115. Tmg/100g. & B 2 54 92. 5 ~ 590. 4
mg/100g,F-¥ & 4 217. 9mg/100g, & & fix i Y A
AT T R %) JCRRORF I, LD S T Rt 4 31 D 590. 4
mg/100g ,380. Smg/100g, #§ B 7E [ A1 1L 7 B [ o |
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IR A T ok b, B AR BRI
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HA AR T I A A X P S A AR E T I A B
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SR FH R BCHROR € A I JRRAF H ) AR 7
LSRR 6 R

x5 20 NMFHIBINBRAF P EY SEEABREE
Table 5 Contents of phytosterols in hemp seed oil from 20 areas of origin/( mg/100g)

G e G i B - AR HUHE o- 1 BEE SPTAER: O
Number Campesterol Stigmasterol [ — sitosterol Fucosterol o — 1 sitosterol 9,19 - eyelolan Total content
—ost—24 —en-3 —ol
HMI 15.4+1.0 22.5+0.1 129.5 £4.5 26.2 +0.8 4.1+0.1 12.6 +0.3 210.2 +6.8
HM2 13.4£1.0 20.4 +£0.6 120.75 1.2 20.1+1.7 2.8+0.2 10.3+£0.7 187.6 £5.3
HM3 12.4 £0.5 126.4 £0. 1 158.8 £0.5 19.8 £0.3 3.3+0.6 9.0+0.7 329.7 2.8
HM4 18.4 +0.9 35.3+0.7 149.6 +2.1 25.8+1.2 4.1+0.8 10.7 0.8 243.8 +6.5
HM5 16.0£1.2 28.3+0.5 171.0 £1.5 23.6£1.2 3.4x£1.1 11.6 1.1 254.0 £6.7
HM6 9.8+0.1 33.6+0.2 92.5+0.3 18.8£1.7 2.2£0.1 7.6 £0.1 164.4 £2.6
HM7 19.5+1.4 84.0+0.1 230.3+0.3 33.2+1.7 3.8+0.3 9.8+0.7 380.5 +4.6
HM8 15.1+0.9 20.5+0.7 71.6 £1.5 23.4 1.7 4.5+0.7 11.2£0.8 146.3 +6.4
HM9 12.3£0.7 115.7 £0.1 144.9 £0.1 18.7 £0.6 2.9£0.5 8.8+0.6 303.3+2.6
HM10 13.5+1.0 17.7+1.2 49.9+1.4 17.3 1.3 3.1+0.6 8.5+0.8 110.0 £6.2
HMI11 20.6 £1.2 31.5+0.7 177.4 £1.5 26.9+0.8 5.0x1.1 12.9£0.6 274.3 +6.0
HM12 37.1+0.4 70.3 £0.1 416.7 £2.6 42.7 0.5 8.9+0.7 14.9 +£0.2 590.4 +4.3
HM13 7.4£0.2 21.6 £0.0 78.3£1.0 11.1+£3.5 2.3£0.1 8.0+0.2 128.7 +4.9
HM14 8.9+0.6 19.4 0.1 67.4£1.2 16.7£1.0 1.8£0.1 7.9+0.0 122.2+£3.0
HM15 7.3x1.7 19.5+0.6 64.0+0.8 16.9+1.2 1.9+0.8 6.8+0.4 116.4 £5.5
HM16 11.4+0.8 23.5+1.0 81.1+1.2 20.3 0.7 2.2+0.7 9.3£1.6 147.9 £5.9
HM17 13.4£1.7 21.7+1.0 78.5+2.1 18.6£2.8 2.0+0.9 8.5+0.3 142.7 £8.7
HM18 6.5+0.0 17.7 £0.1 49.2+1.4 12.3+1.4 2.0+0.4 4.9+0.8 92.5+4.0
HM19 23.2+1.0 113.5+0.8 144.3 £0.6 15.7+1.0 3.4+0.7 7.2+0.8 307.4 4.9
HM20 12.1£2.2 16.9+1.5 50.0+1.3 16.4 +0.3 2.0+0.5 9.3x1.2 106.6 +7.0
R6 20 NTHNAKRIFEERMNALERE
Table 6 Contents of tocopherols in hemp seed oil from 20 areas of origin/ ( mg/100g)
5 o A F BRI YR CERT B
Number a — tocopherol B — tocopherol vy — tocopherol { — tocopherol Total content
HMI 1.4£0.1 ND 43.5+4.1 1.0£0.2 45.8 4.2
HM2 1.34£0.2 1.1£0.6 39.6+2.9 1.3+0.3 43.4£2.2
HM3 4.0+1.4 1.2+0.7 50.6+1.0 1.1£0.2 56.9£3.4
HM4 1.4+£0.0 1.2£0.5 46.1+0.7 1.3£0.2 50.0+0.4
HM5 1.3£0.1 ND 45.7£0.7 1.6 £0.1 48.6 £0.7
HM6 2.3x0.0 ND 34.8£0.3 1.3+0.1 38.5+0.3
HM7 2.7+0.6 3.3+1.6 55.2+1.0 2.6+0.0 63.9£2.0
HM8 1.3+0.0 ND 41.6 0.2 2.0£0.1 44.9£0.3
HM9 1.4£0.1 ND 50.0 3.7 1.8+0.3 53.2+4.1
HM10 2.5+1.1 ND 23.7+£5.6 1.6 +£0.2 27.7 £4.3
HMI11 1.4£0.1 0.2+0.3 35.0«1.0 2.3£0.1 38.8+0.9
HMI12 6.6+2.3 ND 72.4£1.9 2.5+0.0 81.5+4.3
HM13 ND ND 43.5+2.9 1.0+0.1 44.5+£2.8
HM14 I.1£1.1 ND 36.3 £4.7 1.4 0.1 39.4 £4.8
HM15 ND ND 52.7£2.5 1.4£0.3 54.1+£2.8
HM16 2. .7 ND 43.1x1.6 1.0£0.1 46.7 £3.4
HM17 0.9+0.3 2.5+0.1 32.1x1.7 0.9 +0.1 36.4+1.9
HM18 0. .0 ND 44.6 £2.2 1.1+0.0 45.9 2.2
HM19 1.5+0.1 ND 52.0£3.6 2.1+0.2 55.6+3.9
HM20 ND 2.6+0.0 86.6+2.8 2.0+0.4 91.2£3.2
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