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Abstract : To evaluate perilla seeds oil and its nutrtion for exploring the products from different regions in Chi-
na, physieochemieal of perilla oils from 19 regions were tested on fatty acid compositions, tocopherols, phytoster-
ols, etc. Results showed that fatty acid in perilla oils included palmitic acid,stearic acid,oleic acid, linoleic acid,
linolenic acid as the main constituent. Their linolenic acid content ranged from 58.8% to 70.9% and unsaturated
fatty acid content varied between 91. 1% and 93. 8% ; phytosterol compositions of perilla seed oils mainly consisted
of A -5 avenasterol, B - sitosterol and 9,19 — cyclolanost —24 — en — 3 — ol with the total phytosterols content in
the range of 67.0 to 94.4 mg/100g. a —, B —, v —tocopherol were found in the oils with y — tocopherol account-
ing for about 95% of total tocopherol from 63.4 to 99.4 mg/100g. Three main components in perilla seed oils
could be extracted through principal component analysis. « — linolenic acid, y — tocopherol, rapeseed sterol as the
characteristic active ingredients in perilla oils had greater influence on the difference among oils from different ori-
gins. By clustering analysis based on the basis of various nutrients, the 19 origins of perilla oils were divided into 6

types.
Key words : perilla seed oil ;o — linolenic acid; phytosterol ; tocopherols; principal component analysis
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Table 1 19 samples of perila seeds and their origins

"5 Code 74 Origin 45 Code F=Hb Origin
781 TR EZSE Laoyeling, Jilin 7811 iLFF}ZR Dandong, Liaoning
782 =N Bozhou, Anhui 7512 VLIRMET Suining, Jiangsu
783 VL7t Nanjing, Jiangsu 7513 Hifi 4L & Lixian, Gansu
784 MY VLS Hailun, Heilongjiang 7514 M VLFFFFM /R Qigihar, Heilongjiang
7S5 HFMAE HIL Changbai Mountain, Jilin 7815 H it KK Tianshui, Gansu
756 FHMIET Yanji, Jilin 7516 1t FEFH Xiangyang, Hubei
787 LI N5 Rugao, Jiangsu 7517 1175 A Jinzhong, Shanxi
758 YLVY Y, Fengcheng, Jiangxi 7518 LR E Baoding, Hebei
759 My VI HER Huanan, Heilongjiang 7519 ZRMEIL Huaibei, Anhui
7510 HiPXPH Qingyang, Gansu

1.2 EFHFFREBAERHE

SETRFFIMIR B i 2 IR GB 5009. 229 ~
20165 3o 48 AL (B A I 22 2 BRAR E GB 5009. 227 -
2016 ; L I E 2 IR GB/T 5532 — 2008 ; (4,72 it
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HIER AL 25 15 FRIBCO. 1 S8 508F 3, A 2mL 1E
CLEI AN 0. 8mL FHBEFAYE M (0. Smol/mL) , ¥4 JiE
Smin J5,7E 5 000r/min £/ N B0 10min, B F1E
WHE AR ETE B . A ETE 5T 3 HP -
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Table 2 Physicochemical characteristics of perilla seed oils

G 28y FUEZR i e JaRES

Code Acid value/ (mg KOH/g) Peroxide value/ ( mmol/kg) Todine value/(g/100g) Color

781 0.6+0.0 0.4+0.0 203.3+1.3 Y16 RO.3
782 0.5+0.0 0.4+0.0 226.5+2.1 Y25 RO.5
783 0.7+0.0 1.3+0.0 222.6+1.0 Y28 R1.0
784 0.2+0.0 0.2+0.0 224.9+1.6 Y15 R1.0
7S5 2.6+0.2 0.3+0.0 214.9 3.5 Y10 RO.5
756 0.3+0.0 1.0£0.1 220.7 2.7 Y15 R2.0
787 3.2+0.1 1.0£0.1 218.4+1.9 Y20 RO. 8
758 3.8+0.3 1.3+0.1 215.2+2.8 Y10 R1.5
789 11.2+0.5 0.8+0.0 219.5+0.2 Y15 R1.0
7510 2.2+0.0 1.0£0.0 202.6 0.6 Y18 RO.3
7511 4.2+0.2 0.5+0.0 228.1+4.3 Y15 R1.0
7512 7.2£0.1 0.6 +0.1 214.2 2.7 Y30 R2.0
7513 1.3+0.1 0.5+0.1 220.2+1.2 Y10 RO. 1
7814 7.4+0.0 0.2+0.0 224.9 2.5 Y30 R1.8
7815 1.7+0.0 0.6+0.0 217.1+1.3 Y10 RO.3
7816 6.8+0.5 0.2+0.0 216.9 +4.0 Y20 R1.9
7817 7.6+0.4 0.3+0.0 195.8 £0.6 Y20 R1.4
7818 1.4+0.0 0.5+0.0 194.8 0.5 Y16 R1.8
7819 1.9+0.0 0.5+0.0 219.4 +1.2 Y9.8 R1.0
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Table 3 Main fatty acid compositions and contents of perilla seed oil samples from 19 origins/ %

g T i i W ARISEE SRS
Code Palrr}lllc Slea'rlc Ole.lC Lan.IEIC o - hnf)lemc Unsalura'ted Polyunsatu.raled
acid acid acid acid acid fatty acid fatty acid
781 5.8+0.1ef 2.1+0.0 abe 16.6 +0.2 f 13.1£0.2d 62.4+0.6 b 92.1+x1.0 a 75.5 +0.8 be
732 5.7+0.0 ef 1.3+0.0 ef 10.0 0.2 k 12.9 +0.2 de 70.1+0.5 a 93.0+0.9 a 83.0+0.7 a
783 5.7+0.0 ef 1.4+0.0 e 10.3+£0.0 k 12.3£0.1 fg 70.4+1.2 a 93.0+1.3 a 82.6+1.3a
784 5.6+0.1f 1.4+0.0 e 9.6+0.01 12.5£0.1 ef 70.9£2.0 a 93.0+2.1a 83.4+2.1a
785 5.7+0.1ef 2.2+0.0 ab 16.2£0.0 g 12.4 0.1 f 63.6+2.5b 92.2+2.6 a 76.0+2.6 b
786 5.7+0.2 ef 2.2+0.1 ab 17.1+0.2 ¢ 12.1£+0.3¢g 62.9+2.4b 92.1+2.9 a 75.0 2.7 be
787 6.3+0.0 cd 2.2+0.2 ab 18.4 £0.2 be 14.3+0.3 a 58.8+2.2 b 91.5+2.7 a 73.2+£2.5 be
788 6.3+0.0 cd 2.0£0.0 ¢ 18.0+0.14d 13.9£0.4 ab 59.7+3.0b 91.6+3.5a 73.6 £3.4 be
789 5.1+0.1¢ 1.1+0.0 g 12.5+0.11 11.1+0.2 h 70.2+2.4 a 93.8+2.7 a 81.3+2.6a
7810 6.7+0.0b 1.8+0.0d 20.8+£0.2 a 10.5+0.0 i 60.2+1.2 b 91.5+1.4a 70.7£1.2 ¢
7811 5.9+0.2 e 1.3+£0.0 e 10.2+£0.1 k 14.4+0.2 a 68.2+2.4a 92.8+2.7 a 82.6+2.6a
7812 6.3+0.0 cd 2.3+0.2 a 15.5+0.2 h 13.8 £0.2 be 62.2+2.0b 91.4+2.4a 75.9+2.2 b
7813 6.3+0.0 cd 1.8+0.0d 20.7+0.1 a 9.5+0.2 61.7+2.4b 91.9+2.7 a 71.2 +2.6 be
7814 6.3+0.2 cd 2.1+0.2 be 18.1+0.2 cd 14.1 0.2 ab 59.3+0.6 b 91.6 1.0 a 73.4 +£0.8 be
7815 6.2+0.1d 2.0£0.2 ¢ 20.8£0.2 a 11.3+0.0 h 59.8+0.4b 91.8+0.6 a 71.0£0.4 ¢
7816 6.4+0.2 ¢ 2.1+0.1 be 18.1+0.4d 13.3£0.2 cd 60.2+0.8 b 91.5+1.4a 73.5+1.0 be
7817 6.4+0.0 ¢ 2.1+0.1 be 18.6+0.3 b 13.7 0.2 be 59.2+0.6 b 91.5+1.1a 72.9 +0.8 be
7818 7.0+0.3 ab 2.0+0.2 cd 17.0£0.5 ¢ 13.1+£0.0d 61.0+1.2 b 91.1+1.7 a 74.1+1.2 be
7819 5.6+0.0f 1.2£0.0 fg 11.7£0.3 11.9+0.3 g 69.7+1.4a 93.2+2.0a 81.5+1.7a
144 Average 6.1 0.1 1.8+0.1 15.8 £0.2 12.6 £0.2 63.7+1.6 92.1+2.0 76.3 £1.8
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Note ; Lowercase letters represent significant differences at 0. 05 level. Same as below
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Table 4 Compositions and contents of phytosterols in perilla seed oils from 19 origins/ ( mg/100g)
W A-5 REEM SR BB Em SRRTER: B
Code A —Savenasterol Campesterol B — sitosterol 9,19 — cyclolanost —24 —en -3 — ol Total content
781 9.0 £0.3 bede 6.4 £0.3 cdef 64.7+0.5a 9.6 0.0 ab 89.7+1.1 ab
782 9.8 £0.0 bede 5.7+0.1 fgh 65.3+0.9 a 9.7+0.2 ab 90.4+1.2 ab
783 9.5 £0.2 bede 5.1+£0.0 h 65.1+4.4a 9.7+0.5 ab 89.4 +5.0 abe
734 9.1 £0.0 bede 5.4+0.1 gh 65.3+3.8 a 9.9+0.5 ab 89.7 4.4 ab
785 8.0 £0.0 bede 5.7+0.0 fgh 59.8 £1.9 abc 9.5+0.4 ab 81.4 +2.3 bede
786 8.2 £0.1 bede 5.5+0.1 gh 57.5+0.2 bed 8.0+0.0 cde 79.2 0.4 def
757 8.3 +0.0 bede 7.6£0.1 cd 61.7 £0.4 ab 9.0£0.1 be 86.5 +0.6 abed
758 7.5£0.3 cde 7.5%0.0 cd 62.9 +£0.4 ab 9.6+0.0 ab 87.5+0.7 abed
739 10.4 +0.5 abed 6.3 £0.0 cdef 57.7+1.0 bed 8.0 0.1 cde 82.5 +1.6 bede
7810 10.8 £0.6 ab 7.2 £0.0 cdef 47.4x1.2 ¢ 6.5+0.4 gh 71.9 £2.2 fgh
7811 10.7 £0.7 abe 7.9+1.4 be 61.2 £2.3 abe 8.8 +0.8 bed 88.6 +5.2 abed
7512 13.1+0.8 a 9.2£0.1 ab 61.5+1.0 ab 10.6 £0.5 a 94.4+£2.4 a
7813 8.4 +1.2 bede 5.8 £0.4 efgh 46.8 £0.7 e 6.0+0.3 h 67.0+2.6 h
7514 7.3+0.4 de 6.9 £1.0 cdef 53.4+0.5d 7.6£0.0 efg 75.2 £1.9 efgh
7815 9.8 £3.1 bede 6.2 £0.1 defg 47.0£0.5 e 6.8 £0.3 fgh 69.8 £4.0 gh
7516 8.3 £0.3 bede 6.3 £0.4 cdef 53.7+£3.1d 7.5£0.2 efg 75.8 £4.0 efg
7817 7.1+0.8 f 7.4£0.6 cde 54.9£2.0 cd 7.7£0.6 def 77.1 4.0 efg
7518 9.7 %0.8 bede 9.4+0.8 a 63.2+£2.6 ab 8.2+0.2 cde 90.5 +4.4 ab
7819 8.1 1.3 bede 6.3 £0.1 cdef 58.9 £1.5 abe 7.5£0.1 efg 80.8 £3.0 cde
-5 Average 9.1+0.5 6.7+0.3 58.3+1.5 8.4+£0.3 82.5+2.7
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Table 5 Compositions and contents of tocopherols in perilla seed oils from 19 origins/ ( mg/100g)

%5 o-AHHH B-"EW y-EEm (-EEm SEEm

Code a — tocopherol B — tocopherol v — tocopherol { — tocopherol Total content
781 4.0+0.2 ab 0.1+0.0 be 67.9 0.5 be ND 72.0 £0.7 be
782 2.8 £0.0 cdef 0.2+0.0 a 96.4+1.2 a ND 99.4x1.2 a
783 2.1+0.1 ghi 0.1+0.0 be 91.6 2.5 a ND 93.8+2.6 a
784 2.7 £0.0 defg 0.2+0.0 a 93.2+0.6 a ND 96.1+0.6 a
785 3.4£0.2 be ND 67.7 0.2 be ND 71.2£0.4 be
756 3.3+0.4 cd 0.1£0.0 be 66.0+0.0 be ND 69.4 £0.4 be
757 4.3+0.5a 0.1+0.0 be 75.0+0.5 b ND 79.4£1.0b
788 3.3+0.0 cd ND 69.9 +£0.3 be ND 73.3+0.3 be
7589 2.8 £0.2 cdef 0.1x0.1 be 71.7 £2.2 be ND 74.6 £2.5 be
7810 2.1+0.2 fghi 0.1+0.0 be 61.2+1.2 be ND 63.4 1.4 be
7811 1.3+0.6 jk 0.1+0.0 abe 78.4 0.1 be ND 79.8 £0.7 be
7812 1.7 £0.2 ijk 0.2 £0.0 abe 77.5+0.2 be ND 79.3 £0.4 be
7813 1.3+0.2 jk 0.1+£0.0 abe 67.8 +0.3 be ND 69.2 £0.5 be
7814 2.5£0.5 efgh 0.1+£0.0 abe 74.1+0.1 be ND 76.6 £0.6 b
7815 2.2 £0.1 fghi 0.1+0.0 bed 63.1+0.0 ¢ ND 65.4+0.1c¢
7516 1.8 £0.3 hijj 0.1+0.1 ab 68.8 +2.9 be ND 70.7 £3.3 be
7817 2.6+0.2 efg 0.1+£0.0 abe 67.6 +0.4 be ND 70.3 £0.6 be
7518 1.0+0.4 k 0.2 £0.0 abe 71.7+3.1 be ND 72.9 £3.5 be
7519 2.9+0.0 cde 0.1+0.0cd 72.2+£2.6 be ND 75.2£2.6 be

- Average 2.5+0.2 0.1x0.0 73.8 1.0 ND 76.4 1.2
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-SMEAEEE B - AETM MK, 5 o - ATH

JEIEARSR (R T) o B4 ERoAA 5w A
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Table 6 Eigenvalue and cumulative variance contribution of principal component

% FHIEE JrZEE I FR7 2= 5Tk
Component Eigenvalue Variance percentage/ % Cumulative variance contribution/%
1 4.890 40.748 40.748
2 2.624 21.863 62.610
3 2.294 19.118 81.728
4 0.738 6.148 87.876
5 0.620 5.165 93.041
6 0.351 2.928 95.970
7 0.229 1.911 97.880
8 0.168 1.403 99.284
9 0.051 0.422 99.705
10 0.022 0.182 99.888
11 0.013 0.112 100. 000
12 5.712E -05 0.000 100. 000

RT EHSPEERERE
Table 7 The loading of each characteristics
in principal components

. FEHAHETF
75% Principal component (PC) factor
Element
PCI PC2 PC3
PR ~0.712 0.515 ~0.274
Palmitic acid
|=% 7
@HE‘%‘. -0.703 0. 444 0.347
Stearic acid
JH R
Olie. aoi -0.974 0.005 0.055
AL 0.161 0.772 0.426
Linoleic acid
o ~ LR 0.917 -0.324 -0.181
« — linolenic acid
_ 5 JHESE S i
A -5 MR RE 0.281 0.310 ~0.661
A -5 avenasterol
e (<¢ T
RHf iR -0.300 0.801 -0.272
Campesterol
N S T
B~ A B 0.754  0.471 0.348
B - sitosterol
IR B AL i
9,19 - cyclolanost — 0. 660 0.551 0.373
24 —en -3 -ol
_ 25T
o - LA 0.108 -0.115 0.858
« — tocopherol
BT
B~ L 0.381  0.387 ~0.606
B — tocopherol
B
Y- EHH 0.863 0.181 -0.077

7y — tocopherol

BEICRT = > F2 B o3 22 i 32 o = 4E3 &) (18]
U)o il =HEE R A I o - IR vy - A F
TEENT 1 B Eom, s i mefe £ 1 2 B4
IR B3 22 50% LA BRI TTEROR B A — 5 A
o1, L, o = WRRIR vy — 25 7 By FISRORS B I 52 05
I SRR TG B0, XoF AN ] 7 3 P 5% 9 A il
ZEFERMRER o

XS IRFIM 12 AR PR 1R o 2T 03 2
RIS AT, B A A0 VL3R B30 fE R /3
BLHA , B TR B AR DR JEE S et B3l 1
FIERIZE SR (B 2) .

T AL IR EG B A AL IR, 5 19 A
MY SR 3 6 JE (T 2)  HORALEL CHIN RoK
FIH AT DR R 55— 28 iR & B de i, R 35 B4
%, - A E BN y — AT By & I 1L TR
B AN R IR TLME R O 55 28 i BRI T R o5
BAIG, o - MERRIR 75 A5y 5 TLIRME T T L AR RE VT
VUSR5 o 55 =28, 2% Pl i R Aoy 5 & 1L
BT I PU P IRIIE 2P R IEVISF SRR AR 5 AR
ST A AR L R S P2 SR IETLIRAE T3
N ZE RN o 128 IR 5 B A, o — ML RRIR
B~ A H WA y - A H B B e, A BOR S IR
{H; SARE AT NN,

3 4

ASCLA 19 A7 b S TR R DE SR 4, R GE
AYHTRGIN 158 5 AT I A BRAL M R R R VP 9 v AR
oy AFEIEIRANT

STRMERM 0.2 ~ 11. 2mg KOH/g, i3 A AL {H
0.2 ~1.3mmol/kg, ML{E 194. 8 ~228. 1g/100g, T {4,
9.8 ~30, 21 (EH A 0.1 ~2.0, BRIEAT=H LT
MR AN o A, B STl R A L3 AE A
B SRR AT B 2R 32 B A i bR o Xt PO 2
TSR,

SO B A A AR AEASER R VR |
TERRIR 5 FP AR TR , W KR 7% & 58. 8% ~70.9% ,
AP FIEWITR 55 91. 1% ~93.8% , Z AN Ffig i
fir ey 70.7% ~83.4% .

BN EA A -5 R R R B -
A S T e P ] S P D e A A B e, o B - A% HS
)5 T B e, ek B B Y i 67 ~ 94, 4mg/100g, 67
Ha-B-y-EEFH=FEEFWH,y-LEFH S
61.2 ~96.4mg/100g, 5 A F By & &8 95% iy,
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Fig.1 3D spectra of 12 liposoluble nutrients in perilla seed oils
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Fig.2 Hierarchical clustering analysis of perilla seed oil from 19 origins
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