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Abstract: In order to study the quality of wheat germ, different wheat germ samples were collected from different areas, the nutritional
composition, pesticide and metal residues as well as the microbial contamination condition were analyzed. Among 12 wheat germ samples, the
average content of protein was 29.64+1.71%, most of which was glutamic acid (4.32%). The first limiting amino acid-lysine was 1.85%, and the
average fatty acid content was 9.80+1.02%. The unsaturated fatty acids-accounted for more than 80%, in which linoleic acid accounted for 60.91
+0.63%. The variation coefficient of fat-and lysine was about 10% among different samples, while there was no significant difference in protein
and linoleic acid content (P>0.05). The average content of total sugar was 32.75+4.82%, in which the total starch was 14.65+2.57%, making up
about 44.73% of total sugar. The average content of ash was 5.12+0.41%. Heave metals residues as Hg and As, as well as pesticide residues
were not detected, while Pb and Cd contents were found to be lower than the limit range. The total number of colonies average value was
3.9x10° CFU/g. Escherichia coli were less than 3.0 MPN/g, and the mold had an average of 4.8x10° CFU/g. Analyzing the quality of wheat
germ can provide an important reference value for further processing and comprehensive utilization.
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Table 1 Sources of wheat germ samples used in this study
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Table 2 Proximate compositions of wheat germs from different producing areas

Ty Ro e W ca=r KAy EHE
1 5.44+0.01° 9.88+0.23% 28.91:0.02° 13.58+0.07" 35.75+0.36%
2 5.54+0.02° 10.93+0.51 31.03+0.06° 11.2240.06" 38.47+0.63"
3 4.45+0.46 10.15+0.03% 29.63+0.00° 11.72+0.118 36.13+0.45
4 4.67+0.00" 7.56£0.12" 25.58+0.128 22.67+0.02° 36.49+0.54°
5 5.90+0.04° 9.55+0.15% 32.01+0.09° 12.12+0.31¢ 38.93+0.29°
6 4.78+0.018 9.510.27%f 29.72+0.08° 14.230.10° 27.24+0.25°
7 4.75+0.00¢ 10.65+0.13% 29:01+0.10° 16.18+0.13° 30.10+0.12¢
8 4.88+0.02" 11.52+0.22° 30.61£0.01° 13.54+0.08" 35.78+0.62°
9 5.13+0.00° 9.41+0.24° 28.95£0.09° 14.18+0.11° 27.79+0.44¢
10 5.36+0.01 10.97+0.12 32.18+0.00° 13.91+0.01° 23.91+0.01°
11 5.50+0.01® 8.84+0.04¢° 28.21+0.12f 14.89+0.01¢ 28.12+0.35°
12 5.08+0.04° 8.61+0.088 29.85+0.05¢ 17.50+0.20° 34.26+0.09°
A 5.12 9.80 29.64 14.65 3275
) 4.45~5.90 7.56~11.52 25.58~32.18 11.22~22.67 23.91~38.93
AR E 0.41 1.02 1.71 2.57 4.82
THEE 8.07 11.71 5.76 19.83 14.72
E Rae HEG. B BiTh. BMEASEHAT, AREMEGEFNA a. b, ¢ AT, MRAFEATASEHES
(P<0.05).
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Table 3 Fatty acid composition of wheat germ from different producing areas

TraFa P e/ % Ko Fafig B/ Y%
Y5 AEAE T ER B I h BR I RER HEARBR A RER
Cl16:1 C18:1 C18:2 C18:3 C16:0 C18:0
1 0.24+0.02% 12.89+0.02" 61.12+0.06° 6.62+0.01" 18.27+0.08° 0.860.02°
2 0.19+0.01¢ 11.75+0.04% 61.93+0.02* 7.44+0.01° 17.83+0.01% 0.86+0.02°
3 0.15+0.01° 12.4120.05" 61.71+0.00° 7.08+0.02° 17.68+0.02" 0.98+0.02°
4 0.24+0.02% 13.79£0.04¢ 60.15+0.01° 6.25+£0.02! 18.2240.03° 1.35+0.03°
5 0.19+0.01% 12.2240.01° 60.89+0.03" 7.37£0.01° 18.44+0.01° 0.89+0.01¢
6 0.28+0.01° 12.000.04 61.69+0.04° 7.23+0.04° 17.85+0.02° 0.960.02%
7 0.18+0.00¢ 13.55+0.01¢ 60.60£0.00¢ 6.42+0.021 18.27+0.02° 0.98+0.03%
8 0.27+0.01° 13.4440.02° 61.00£0.00° 6.82+0.012 17.62+0.03" 0.86+0.02°
9 0.19+0.02% 14.1120.02° 59.76+0.02 7.37+0.01° 17.68+0.03" 0.91:0.02%
10 0.26+0.02° 13.9120.01° 60.35+0.02" 7.21 £0.05° 17.38+0.048 0.90+0.01¢
11 0.28+0.01° 12.2440.02! 61.37+0.02° 7.17£0:01¢ 17.93+0.01¢ 1.0240.01°
12 0.26£0.01 12.850.03¢ 61.00£0.00° 6.90+0.01" 18.07+0.02° 0.92+0.00%
L 0.23 12.73 60.91 6.89 17.84 0.93
e 0.15~0.28 11.75~14.11 59.76~61.93 6.25~7.44 17.38~18.44 0.86~1.35
A E 0.04 0.78 0.63 0.37 0.31 0.13
B FF7H 18.92 6.11 1.04 5.44 1.72 13.85

R4 TR HMNERFRERERKL S E
Table 4 Compositions and contents of amino acids of wheat germs from different producing areas

wy Lys Phe Met Thr Leu Iso Val Arg  Gly Ser Tyr Cys Glu Pro Asp Ala His
1 2.00 1.15 043 098 1.62 083 1.38 1.90 147 105 105 093 427 1.09 217 154 0.64
2 221 116 0.16 1.09 1.73 089 1.46 214 160 1.11 1.02 0387 416 1.09 241 1.72 0.68
3 1.80 1.12 043 1.04 1.67 086. 1.39 208 154 109 101 0387 439 113 229 1.60 0.68
4 144 099 032 083 141 072 1.19 1.65 125 091 086 082 407 1.09 182 127 0.58
5 2.00 121 046 112 180 093 1.52 231 166 1.14 107 091 438 1.16 250 1.78 0.72
6 1,72 110 040 098 1.58 0.82 137 205 147 103 098 0382 433 111 224 151 0.65
7 1.82  1.12 044 1.04 1.67 086 141 202 152 106 101 091 430 1.12 227 1.63 0.67
8 1.88  1.18 044 1.07 1.72 088 1.53 214 158 111 1.05 090 447 114 235 1.64 0.69
9 1.64 106 036 095 1.53 079 130 1.88 142 102 096 0387 417 1.06 207 146 0.61

10 1.86. 1.09 040 1.05 1.64 0.85 139 223 153 110 095 0.82 433 1.04 232 1.63 0.66
11 1.82° 1.05° 041 090 150 0.77 126 1.84 137 098 095 0.83 409 108 197 141 0.59
12 200 122 043 1.14 183 095 152 237 1.68 121 1.05 090 482 120 251 1.76 0.72
¥ 185 112 039 1.02 1.64 085 139 205 151 107 1.00 0.87 432 111 224 158 0.66
v 144 099 016 083 141 072 1.19 1.65 125 091 0.86 0.82 407 104 182 127 0.58

*
RK 221 122 046 1.14 183 095 1.53 237 1.68 121 1.07 093 48 120 251 1.78 0.72
441027 582 2029 855 7.15 733 742 973 789 696 579 4.40 449 381 890 9.04 6.82

SEIO IS/ INFE IR 2R i SV FE R T X8R 24.65%, T PY & Bl E] 1.85%, ARIEAN 1.44~221%, ZBRAR
ML TR RIER 5B RIEIRT 33.47%, ST EREZ NS BN 1027%. ok R E IR AR S ' N
IR CFL 4.32%), BFRNE— PRS- 28.70%, FHEFEM M EFERT] 35.26%, SERE

Q
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Table 5 Heavy metal residue of wheat germ from different

producing area (mg/kg)

o 45 48 & AR
%% Pb cd Hg As
1 0.07£0.00°  0.060.00° - -

2 0.11£0.01®  0.07+0.00° - -

3 0.00+0.00' 0.00£0.005 - -
4 0.07£0.00¢¢  0.07+0.00° - -
5 0.05£0.00"®  0.09+0.00° - -
6 0.09£0.00¢  0.07£0.00° - -
7 0.16£0.01° 0.05£0.00" - -
8 0.13£0.02°  0.05+0.00° - -
9 0.10£0.00° 0.06£0.00° - -
10 0.05£0.00"  0.05:0.00° - -
11 0.07+0.00®  0.08£0.00° - .-
12 0.0420.00" 0.05£0.00" /- -

E: URTAAFRT BRI, Abd. A
FATHAT A, FIF) 4080 R R 5 B4 1A 2 0.05KF LR 3%
EF.

SRR 7R NS R 24 ) B 4 J ik B
17 TIE, 4558 5 Brr. 208 GB2762-2005 & f
WG eI BR B AR, Pb. Cd FREVEREIN (Pb<0.2
mg/kgs. Cd<0.1 mg/kg) , ARLIGHE T Pb. Cd FEY
RbR. HA 3 SHERME R H (<0.01 mgkg)
25, 6 SAIT S Po SEAN RS, H 7 S5
SR, R EME B, FSEmsne i
RSN ML, A SRR 12 AN NIRRT
% 4 RMIRII AR H o TR Tl AL, R IR i
TRESGNE . MPHOR R 8: 0.005 mgkg. 0.01
mg/kg. 0.02 mg/kg. 0.01 mg/kg.

222 EALABFEHF
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SCRRIRIE B DI E B T IR SRR B, A
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HAEREERSEILER 6. 12 MENHREE SIS E
N 1.0x10°~9.8x10° CFU/g, HiH#EF 75, 8 511
SRS M E6.0x10° CFU/g, &8N,
ifi 12 SFE G RS ERIL, A 1.5%10° CFU/g,
FEG KA H $1<3.0 MPN/g, SEEIK, HHEA
1.1x10°~9.2x10°CFU/g, 4 5. 6 5. 8 S/ 11 SJ44
PRI & R LR, $5>7.0x10° CFU/g, 9 S5
HH ST ERIL, N 1.1x10°CFU/g, BT R A 0%E%K
i€ 1Nk I Y IR bR, SR TGN 2R
AEYrbaE. HIEWRITE, 12 MEarhi i SRR
By B S TR IR IR R AR Y, HAS R 40
1.0 pg/kg 1500 pg/kg, S GB 2761-2011 3 H
IR Bl SEMEREEHN (<5 pgkg) , BAS
RS AEE S E AR EEE N (<1 mgkg) -
A& BRI R, A= Z2 R S
A& EARRT AR S, BRI/ INE IR K Gy 2 5
= R EANAONE RS E R REETE, 1
TG OUHRNENE , WEME S EKEHE, &
BRI PG, B KFERRIE, &2
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FRZE R4, Femi Rk, DRt N2 R AR E A
SEN N E S TSI WA ERIIE
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Table 6 Determination of health indicators and the mycotoxin
of wheat germ from different producing areas

. % X fhE MKATH
T B4 AFE wi % B, ®AEH
wy O TE g BB RAER

ACFU/g) /(MPN/g) l(ngke) B¥(ugkg)

1 21x10° <30 2.0x10° - -

2 28x10°  <3.0 3.9x10° - -

30 22x10° <30 2.0x107 - -

4 15x10°  <3.0 7.8x10° - -

5 40x10° <30 5.4x10° - -

6 20x10° <30 9.2x10? - -

7 9.8x10° <30 3.3x107 - -

8  72x10° <30 9.1x10? - -

9 38x10° <30 1.1x10? - -

10 43x10° <3.0 4.6x10° - -

11 67x10° <30 7.2x10° - -

12 1.0x10°  <3.0 2.9x10° - -

E: AT A

23 NEKRFFHR KM
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Fig.1 Clusters of wheat germ samples based on the nutritional
quality of fat
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Fig.2 Clusters of wheat germ samples based on the nutritional
quality of protein /
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