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Analysis of composition of wheat germ and physicochemical
properties and nutritional components of its oil
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3. Henan Jinyuan Grain and Oil Co., Ltd., Zhengzhou 450000, China)
Abstract: Aiming to provide reference for the effective development and utilization of wheat germ
resources, wheat germ was used as raw material and its composition was analyzed , wheat germ oil was
extracted by solvent method, and the basic physicochemical indexes, glycerides composition, fatty acid
composition and nutrient ( sterol, tocopherol) content of wheat germ oil were determined. The results
showed that the carbohydrate content in wheat germ was (40.87 +£0.10)% , the protein content was
(29.76 £0.05) % , the moisture content was (13.95 £0.01)% , the crude fat content was (10.95 +

0.02)% , and the ash content was (4.47
0.00 )% . Wheat germ protein contained 8

H+

W F #:2024 - 05 - 28 ; & [6] H #7:2025 - 04 - 07

E ST WA R A TR S a5 H (232103810067) _ . _ .
PR A < W (2000) . 40 B 1-F5 25 . B8 07 161 I i essential amino acids required by the human
Ak 2 (E-mail ) 2372624832@ qq. com, body, and lysine, the first limiting amino acid in

BIEEE Wim B |, BI#E% (E-mail ) chenjingnan813@ 126. com, cereals, amounted to 5.57 g/100 g. Wheat germ
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oil had a acid value of (5.17 £0. 06) mgKOH/g, peroxide value of (0.21 +0.00) mmol/kg,
unsaponifiable matters content of (3.96 +0.00) % , saponification value of (183.71 +0.02)mgKOH/¢g,
phospholipids content of (1.49 £0.03)% , and iodine value of (133.78 +0.07)g/100 g. The contents of
triglyceride , diglyceride and monoglyceride in wheat germ oil were (86.94 +1.04)% , (5.95 £0.50)%
and (4.08 £0.10) % ,respectively. The main fatty acid composition and content of wheat germ oil were
linoleic acid (58.47 £0.10)% , palmitic acid (16.33 £0.08)% , oleic acid (13.67 £0.10)% ,
linolenic acid (6.28 +0.08)% , etc. , the unsaturated fatty acid content was 79.97% , and the main
distribution of linoleic acid was in the sn — 2 position. The content of sterols in wheat germ oil was
(3 554.55 +53.20) mg/100 g, mainly including 8 — sitosterol, campesterol and stigmasterol, among
which sterol ester accounted for 63.52% of total sterols. The content of tocopherol in wheat germ oil was
(304.13 £10.25)mg/100 g, including o — , B — tocopherol and vy — tocopherol, and the content of o —
tocopherol was the highest, accounting for 65.26% . In summary, wheat germ is of high nutritional value
and has great potential in the development of functional foods and new resource foods.

Key words : wheat germ; composition; wheat germ oil ; physicochemical indexes; nutritional component
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Table 1 Basic components of wheat germ

BEA S G/ %

Ko 13.95 +0.01
Koy 4.47 +0.00
HELRE 10.95 +0.02
HH 29.76 +0. 05
K EY) 40.87 +0.10

HiFe 1 WA, /INEMR R S S,
(29.76 +0.05) % , B TR KR ZE(28. 04% ) Fil £ K
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KRGHEZEH(10.98% ) " MIZEA K /INEIRZEH IR
Syt g (4.47 £0.00) % , B 5 55 T/NEIRFL I
(0.35% ~0.55% )", /NFZIRZE MK o & i
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G, PEUNE IR AR Rk o B T
TRAIE /N 22 R 25 1) i 0 R 2 P 208 % o 28 %
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SRR ER BRI TN R + BRI
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R, B EEA N E/T Wik 40% 247, E/N N A1
60% Lk ' g 2 W, NE R ZE E/T R
36.46% ,E/N Ky 57.37% , X FTH/NE R ZFE QN
AR — PR Y S R R R . SR S
— R A R —— W A IR /N VR 2 1 5 gk
5.57 &/100 g, &% T FAO/WHO Hfi #5258 iy 27 i iy
Uz 2 ARSI R iR oK, DR/ N2 TR 2 A
AR FERTRALAS W) i P RV T . S Ik
SN R R —Fh B A RS P KRR Z K, BA
PR JEZ e LR S p kAR AR

FIH 2R I = K /N IR 2 P D 2R 15 A TR
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Table 2 Amino acid composition of wheat germ
g2/100 g
FAO/WHO #fe kit (1)

P "

A MEEE S E G ma
(1~24)10%)

SR (1le) * 3.25+0.03  3.10  3.10 3.00

ZE5AR (Leu) * 5.95+0.14  6.30  6.10 5.90

AR (Lys) * 5.57+0.06 5.20  4.80 4.50

HAMR (Met) * 1.36 +0.02

gﬁﬁ@f&?ﬁﬁ& 1.52£0.08  2.60 240 2.20

VAR (Phe) 3.42 £0.07

ARERABEAR 5 005 460 410 3.8

(Phe + Tyr)

JE R (Thr) * 3.60+0.10  2.70  2.50  2.30

%R (Tip) * 0.42+0.01 0.74  0.66 0.60

W5 R (Val) * 4.780.10  4.20  4.00 3.90

41248 (His) 3.23+£0.05 1.80  1.60

KA TR (Asp) 7.91+0.20

A& R (Glu) 16.59 £0.26

225 (Ser) 4.14 +0.09

H4&m (Cly) 5.55+0.07

Hi# R (Arg) 6.83 =0.05

AR (Ala) 5.84 +0.02

T R ( Tyr) 2.22+0.06

Jht 2R (Cys) 0.16 +0.02

i 2 (Pro) 3.4720.04

W AKRBR (EAA)  30.73 +£0.54
AT SR (NEAA) 53.56 £0.24
BEHTR(TAA) 84.29 £0.31
EAA/TAA(E/T)/%  36.46 £0.08
EAA/NEAA(E/N)/% 57.37 £0.12

T+ 2 EAA; 5 FAO/WHO #E# B R BE— 2, EAA
Fa it E SRR S AR RN AR S B E R — 1
P NEAN SRR P IR R AR A

Note: * . EAA. In order to be consistent with the FAO/WHO
recommended model, Met and Cys, Phe and Tyr are considered

as a whole in the calculation of EAA content, and Cys and Tyr
are no longer counted in the calculation of NEAA content

2.3 NERE I i 64 IR AL 3G AT e H ik BS 2%,
JINAZ R ZE I B B S b A H S TR 2 R LR 3
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Table 3 Physicochemical indexes and glyceride

composition of wheat germ oil

i H Bzt
FR{E (KOH) / (mg/g) 5.17+0.06
38 AL E/ (mmol/kg) 0.21 £0.00
R e¥/ % 3.96 £0.00
BALEH(KOH) / (mg/g) 183.71 £0. 02
WG/ % 1.49 +0.03
BUE/ (2/100 g) 133.78 £0.07
RERETL

Him—7s/ % 4.08 +0.10

it —As/ % 5.95 +0.50

Hith =R/ % 86.94 +1.04

HI %2 3 A&, /A2 IR 25 il A9 R (B ( KOH ) oy
(5.17 £0.06) mg/g, & F £ 7 %" R IE C bt 2
WAy /NZZ R (3. 34 £0.21 ) mg/g ), X AT fiES
/N IR ZEISORE R RN R A 5 o /N IR 2 Y
i A, (0. 21 £0.00) mmol/kg, BT, /s

RS WG SRR, 55 (1,49 £0.03) %,
BT K (0. 54% ) SRR MY (0. 65% )7
AR PRSI RUEDRE . /NE IR 2Rl P AR gk
W& B, M (3.96 £0.00) % o /NFE IR ZE I B Ak
{E(KOH) 25 (183.71 £0. 02)mg/g, /NFE A2y Al
{t47(133.78 £0.07) g/100 g, A HL AR Wi R 19 A iy
FORRRE 0 o /N WR 2 T = H ik R A
H b — BRI 050 (86.94 £1.04) % ((5.95 =
0.50)% #11(4.08 £0.10) % , Hil =B & 2= 95%
AT, X5 /N R ZE v A R R ISR 5 , /N R
25 /INFZSH B ) , AR NS TR S R AR K B35 1, 11U 43
i/ NE 2R R IE Y o R AR R S BUNE IR
R EME M EE N R 2 —, B K Ak B T/
TR T A4 ek
2.4 )RR B koY B B BR 4%,

X /N TR 23 B I TR, H il = 55 &% H: sn -
2 i sn — 1,3 {3 8 7 IR 4H I B AR X5 B HEAT T 4%
Mr, &5 50N 4 PR,

F4 NERFHEENR, HM=EBEREsn-2.sn-1,3 EHBREARRENSE

Table 4 Composition and relative content of total fatty acids, triglycerides and

their sn -2, sn —1,3 fatty acids in wheat germ oil %
N2 SRR Hil =k sn =2 fi sn—1,3 fif
KRR (C16:0) 16.33 +0.08 18.49 +0.12 3.87 £0.08 25.80 +0. 08
FERIHER (Cl6:1) 0.21 £0.00 0.20 £0.01 0.15 +0.00 0.23 £0.00
figf JJ5 12 (C18:0) 0.61 +0.01 1.60 +0.19 2.63+0.13 1.08 £0.05
MR (C18:1) 13.67 +0. 10 14.83 £0.53 15.43 £0. 19 14.52 +0.06
T IHITR (C18:2) 58.47 +0. 10 55.07 0. 67 71.71 £0.08 46.76 +0.19
A JRRAR (C18:3) 6.28 £0.08 5.32£0.10 4.52+0.12 5.72 £0.05
oA — IR (C20:1) 1.35+0.01 1.50 +0. 10 - 2.25+0.10
FHoAth 3.09 +0.22 2.99 +0.02 1.69 +0.08 3.64 +0.09
SFA 16.94 +0.09 20.09 +0.62 6.50 +0. 07 26.88 +0.03
MUFA 15.23 £0.12 16.53 £0.97 15.58 +0.19 17.00 +0.08
PUFA 64.74 +0.02 60.39 +1.54 76.23 +0.21 52.48 +0.13

U - SFAL MR TR s MUFA. BRI RIIR TR ; PUFA. Z A MARIIIR ; - 2" ARA
Note: SFA. Saturated fatty acids; MUFA. Monounsaturated fatty acids; PUFA. Polyunsaturated fatty acids; —. Not detected

HIZ% 4 Al 1, /N VR 2 3 32 28y O R L A
R IR I RRIR AEAE — TR | B IR TR MR AR i 1R 7
ol FT R 2L i, JH IV JEh R o i e i o /N AR 2
HANTRL AR 5 R % B 79. 97 % , 22 AN FIIR W5 IR
EHRAE 60% L b, 32BN WA R MW RRIR , — 1Y
R NAR AL AR ITIR , MR B AT I ST PR AR I
FIUALAR K 0B O I 5 55 2 P e g b
P PR R B A IBAE | R I T L TSR AR R BT T S AR
BB NZZ IR 2 S = BRI IR AL S IR
JTR — B, AN AR R 5 f AT, e BN A

JRIVIMR & £}y (16. 53 £0.97) % , Z A FNE T IR
G (60.39 £1.54) %

R4 A, /N IR ZE 0 H 0 =g b sn -2
PrEy B D7 R & WAh R, & & 4 (71, 71 +
0.08) % , HUIE TR R BR \ Fr Hi R L A AR R, ik
A ENERMER. DNERZE =N b
sn — 1,3 7 9EIH AR & & Lb sn -2 L AIRTE 2, 3F A
RS B AE AR — MR B AT AE sn - 1,3 i,
2.5 hEEFHGERESE

IINAZ R ZE 0 A S B R S R S PR .
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x5 NERFHPEHEARRSE

Table 5 Composition and contents of sterols in

wheat germ oil mg/100 g
i 7 1 8 i ARG PESs
SEIhE . 348.55+0.42 631.88 +15.91  980.43 +16.32
o 10.32+0.42 43.38 £2.52 53.70 £2.94

B- 7K EE 937.68+13.88 1582.75+25.94 2 520.43 £39.82
B 1296.55 +13.88 2 258.00 £39.33 3 554.55 +53.20

FEY) R — PP S IR S R Y, A
R AV JEL T 52 30804 KL 70 A B B S v 5 22
RO B S AL NE R RIS B B - &
B I Rl S B S 3 ML IR L B - RN
Fo AN IR ZE I S B i O (3 554,55 +
53.20)mg/100 g, FH B — 75 S 2 fibik (2 520.43 =
39.82) mg/100 g, (5 L EERY 70.91% o /INFZ R 25
H S A e I e TR (1 075, 11 mg/100 g) |
TR ZET (1 032. 07 mg/100 g) K 53 (307. 34
mg/100 g) FI1E A I (245. 12 mg/100 g) 21270
/NG R 2 Qi S R R S Y A A ok
(2 258.00 +39.33)mg/100 g FI(1 296.55 +13.88)
mg/100 g, £ R & 5 S Y 63, 52% , 2 1 5
BRI 1. 74 5, FEHH /N2 R 25 3 5 1t 3 2 LS e
T AAFTE o HS R 1 A= P ) 2R 24 S e o 65 P
6 fif, EA T A R IV 5 IH [ B RR 07, B 45 5 9
NN G
2.6 NEREFHOGETHAE

INFE IR ZEIM A B YA WK 6,

x6 NNERFHNEETHMEARREE

Table 6 Composition and content of

tocopherol in wheat germ oil

ES=17) &/ (mg/100 g)
a-LHH 198.48 +7.11
B-HHE 103.15 £3.01
y -4 EH 2.51+0.13
JEN 304. 13 £10.25

BB R EZNPUAMN, BA PR 2%
W BT B 1k Bl KR A S AL RN R A I A 2 2
FABIINRE™ . HiK 6 ATF H, INEMR P A
T4 5 (304. 13 £10.25) mg/100 g, 76 25 F Hofth
DLAE M, T R G (105. 91 mg/100 g) | K i
(88.65 mg/100 g) . ZEFFiM (69. 37 mg/100 g) L %
B (42,12 mg/100 g) 470 /N IR 2 A 2
AWM« - B- oy - EFMW 3 Mk, Ha -
B A, 1£(198.48 £7.11) mg/100 g, [ &
B 65.26% ; HIKE B -AHEFW, &N

(103.15 £3.01)mg/100 g;y - A= BBy & &AL, K

(2.51 +0.13)mg/100 g,

3 &

INFE IR ZE I S B A K A A 1 (40. 87 +
0.10)% FE11)5 (29.76 +0.05) % HLASHT (10.95 +
0.02)% .7K4> (13.95 £0.01)% FIJK 4y (4. 47 +
0.00)% . /NEMZEEAMBZERARFER, H
18 P SR , (4G NARFT TR 8 Fhah il & iR, LAY
HRER— B ) 1 e R R A A R 1Y) i3k 5. 57 /100 g,
INEWRZEIMTR{E (KOH) 2 (5. 17 £0.06) mg/ g, i3 44,
A2 (0. 21 £ 0. 00) mmol/kg, A 54k ¥ & &
(3.96 £0.00) % , 24K (KOH) A (183.71 +0.02)
me/ g, WEAS S (1.49 £0.03) % , e Hy (133.78 +
0.07)g/100 g, H il =8 & 5 (86.94 +1.04) % ,
HM AR 8 (5.95 £0.50) % , Hh—RR & &
(4.08 £0.10)% . /NFZ 253 Y 32 22 0 7 R 4 1%
TSl AR (58.47 0. 10) % EEfEER (16.33 +
0.08)% . Jiz (13.67 £0.10)% . W }kfiz (6. 28 +
0.08) % &5 , A A FI IR Wi R & itk 79. 97% , T
=PRI R BT sn =2 i, /NEIRZF
rh S R AR B R 43 0l (3554, 55 +53.20)
mg/100 g F1(304. 13 +10.25) mg/100 g, A LAfE Ky
TS RN R ARG A R E PR IR . /N2 IR 2
S FE S A R AR R, T R TR
s AT SR B TRLEAT BRI .
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