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Study on the effects of different processing methods on the quality of
Triticum aestivum L. germ
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2. Guangxi Zhuang Autonmous Reion Center for Analysis and Test Research, Nanning 530022, China)

ABSTRACT: Objective To investigate the effects of 3 kinds of different thermal processing methods on the quality
of Triticum aestivum L. germ. Methods Fresh Triticum aestivum L. germ was used as the test material, and dry heat,
microwave and moist heat methods were used to treat Triticum aestivum L. germ to analyze the effects of different
thermal processing methods on the nutritional quality and oil quality of Triticum aestivum L. germ. Results There
were no significant differences (P>0.05) in fatty acid composition among 3 kinds of thermal processing methods, and
ash, fat, protein and mineral contents on a dry basis were essentially unchanged. Compared with fresh Triticum
aestivum L. germ, dry heat and microwave methods decreased water content, vitamin E content (dry basis) and amino
acid content (dry basis); moist heat method increased in water content, decreased in vitamin E content (dry basis) and

no significant difference (P>0.05) in amino acid content (dry basis) content. Acid value and free fatty acid content
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increased and peroxide content decreased in the dry heat method; the acid value and free fatty acid content of

microwave method and moist heat method were significantly reduced (P<0.05), the content of peroxide value

significantly increased (P<0.05). Conclusion Moist heat method helps to protect the quality of Triticum aestivum

L., can better improve the storage stability of Triticum aestivum L. germ, and provides a basis for further high-value

processing and utilization of Triticum aestivum L. germ and the development of functional components.

KEY WORDS: Triticum aestivum L.; germ; processing methods; compositional analysis
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e 2.3340.02°  2.31+£0.04"  2.04+£0.02°  1.99+0.04

AR
FEEE  1.09+0.02°  1.08+£0.02°  0.96+0.02°  0.93+0.02°
28R 1.1140.03°  1.07+£0.03*  0.98+0.02°  0.93+0.03°
BHEIR  3.60+0.04°  3.55+0.03* 3.21+0.02°  3.08+0.04°
&R 1.2640.05°  1.2240.05° 1.09+0.05°  1.10+0.03°
HEM  1.55£0.04°  1.55+0.03* 1.37+0.02°  1.34+0.04°
WHEB  1.69+0.03°  1.65£0.02° 1.47+0.03°  1.45+0.04°
AR 1.33+0.04° 1.32+£0.01°  1.16+0.03°  1.16+0.04°
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2 ARMIARNEEERAIFNM(g/100 g, LATFET)
Table 2 Effects of different processing methods on amino acids
(g/100 g, dry basis)
HIEER  AEROER) TRk TRl % HTEAREN
KITAHE  2.61£0.02°  2.46£0.04°  2.22+0.02°  2.56+0.05"
PhERE 1.2240.02°  1.15+0.02°  1.04+£0.02°  1.20+0.02°
2R 1.2440.03"  1.1440.03°  1.06£0.03°  1.1940.03
REM  4.03£0.04°  3.79+0.03°  3.48+0.03°  3.96+0.05°
JHEMR  1.41£0.06° 1.30£0.05°  1.18+0.05°  1.41+0.03°
HEBR  1.73£0.04°  1.65+0.04°  1.49+0.02°  1.73+0.05°
NEER  1.88+£0.04° 1.76+£0.02°  1.60+0.03°  1.87+0.05°
HEMR  1.48+0.04° 1.41£0.01°  1.26+0.03°  1.49+0.05°
HAM  0.36£0.01°  0.32+£0.02°  0.31£0.02°  0.37+0.03°
HIEERE 0.99£0.03"  0.93£0.02°  0.83£0.02°  1.00+0.02°
EE 1.9240.03°  1.83£0.04°  1.63£0.02°  1.88+0.03%
BRERR  0.77+0.02°  0.73£0.02°  0.68+0.03°  0.74+0.02%°
EREER  1.17£0.04°  1.08£0.03°  0.95+0.05°  1.14+0.02°
PEER  2.05£0.05°  1.94+0.02°  1.70+0.03°  2.07+0.04°
HAEMR  0.78£0.02°  0.73£0.02°  0.66+0.02°  0.77+0.03°
WREMR  2.35£0.03*  2.20£0.04°  2.01£0.03°  2.28+0.06"
SR A 25.99+40.42° 24.41£0.15°  22.10£0.24°  25.64+0.41°
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Table 3 Effects of different processing methods on minerals (dry basis)

T

F P/(g/kg) Ca/(mg/kg) K/(g/kg) Mg/(g/kg) Cu/(mg/kg) Fe/(mg/kg) Mn/(mgkg) Zn/(mgkg)  Sr/(mg/kg)
pe

AR N

() 12.8340.06°  619.70£4.41°  14.33+0.15* 3.64+£0.02 8.83+0.12° 96.31+1.38* 296.75+1.90° 154.77+0.74* 5.45+0.01°

T 12.79£0.17° 630.97£9.07° 14.12+£0.19°  3.70£0.05°  8.81+0.15" 96.72+1.40° 294.90+1.15° 153.29+0.95°  5.48+0.10°

fRTE 12.57+0.13°  619.69+2.28*  14.03+0.14°  3.58+0.04°  8.74+£0.08" 96.58+0.45" 296.01+1.34* 153.56+0.89"  5.37+0.02°

L 12.59+0.13*  621.78+6.52°  13.99+0.12°  3.56+0.05° 8.86+0.10° 96.88+1.78" 294.56+1.00° 154.00+1.37°  5.44+0.07"

T RPN NG FRER IR A A HAT 3522 5 (P<0.05).
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Table 4 Correlation analysis between water content and basic fractions of Triticum aestivum L. germ

K4y K5y HEAB JE i AR E  AEREE BN A B AR IDTRR
Koy 1
R4y -0.994" 1
EHm -0.998" 0.997" 1
g ~0.994" 0.985" 0.991" 1
AR E -0.909" 0.899"” 0.901" 0.936" 1
AR EE —0.588" 0.580" 0.581" 0.657" 0.848" 1
A —0.764" 0.777" 0.764" 0.807" 0.915" 0.911" 1
EUE R AIED ~0.007 -0.020 -0.007 -0.072 -0.255 —0.659" -0.577" 1
TR -0.763" 0.776" 0.762" 0.806" 0.914" 0.910" 1.000™ -0.577" 1
1 ¥R P<0.05, **3/R P<0.01,
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JFE W) 3 1 (Mg BRAMFEANAS . St i b, T
PR Sk E . gER B SRR MERR A
ST R, MU RO Tl & rp, 22 IR K 4
SR L, FEEMEIEET R, WA PB4 &
5 AT Rk A AR Ak, Mﬁﬁﬁfﬂﬁiﬂmﬂﬁ'%ﬁiﬁ%%%o B
Pk EoKE BT, 4iER B SE(TEID TR, 2380 S
Ag$%ﬁﬁ5%ﬁz@§#mw%)¥%%%m W B
JENiER & & B, AR S R AL A AR R
BR AN R 5 R DR 1 & W R, WS R E

TR AT B F ORI 22 R A T, AT AT 47 b GRAE /N A2 R 2RI
aﬁftﬁm&o
H T AN [ AR 0 5 3 R 7N 22 TR 2 K 43 i R 3R AR
O3 BUR AR R AN R, FEERE /N IR 2F 0 in LAk 2
Ty g, L LUREGE BN 5 [ A HTEE, 254G 2% RN RN L
Jr BB S AN B B R SEPR R , 1 B0 H ve HLR
(4 ) s A A P L R . BRI, 4 B — i B AR S RE AR
TR /N IR 2 i ST, ] AR R PR Z o T4 R
LA L, ANARE R i ORI 2 S AT 1175 75 4R A 8
W (e, T ELRE 65 5 o R 2 A

SECHk

[1] BRANDOLINI A, HIDALGO A. Wheat germ: Not only a by-product [J].
International Journal of Food Sciences and Nutrition, 2012, 63(Suppl.1):



260 B2 4 TR ARG I 2 4 %164
_ [17] Zedk. /NN BRI K Ra i (L BFSED. T8 TR,

S

[10

(1]

[2

[13]

[14

[15

ZHANG ZH, CHENG WL, LI XD, et al. Extraction, bioactive function
and application of wheat germ protein/peptides: A review [J]. Current
Research in Food Science, 2023, 6: 100512.

XU, IR, BRBIER, & NEIRZFME IR

BEJE]. B TV RHE, 2022, 43(12): 457-467.

LIU Y, CHOU JD, CHEN YZ, et al. Advances on nutritional functional
components and comprehensive utilization of wheat germ [J]. Science and
Technology of Food Industry, 2022, 43(12): 457-467.

o Bl MR

MAJZOOBI M, GHIASI F, ESKANDARI MH, et al. Roasted wheat germ:

A natural plant product in development of nutritious milk pudding;
physicochemical and nutritional properties [J]. Foods, 2022, 11(12): 1815.
ERIM KY. Degradation kinetic modeling of bioactive compounds and
enzyme activity in wheat germ during stabilization [J]. LWT-Food
Science and Technology, 2022, 153: 112501.

%ﬁ)’\’ KARL, BRI, 5. A2 WRAYE SR RENS 1 K K B Xt HC ) (AT

FEHERT]. H ERR I A=AR, 2021, 36(7): 195-202.
LI X, MI SQ, CHEN W,

composition, functional activity of wheat germ and the effects of

et al. Research progress on nutrient

fermentation on them [J]. Journal of the Chinese Cereals and Oils, 2021,
36(7): 195-202.

NIU RH, WANG JY, ZHOU JW, et al. Extrusion-controlled lipid
retention and distribution of wheat germ and its application combining
exogenous starch [J]. Journal of Food Engineering, 2024, 379: 112128.
ﬁ?l*él, BR3CHE, LS, 45 ENRIE YRR e HERE (D], Il Ll R
2R (B RPIFAAR), 2021, 42(1): 114-123.

HUANG JH, CHEN WIJ, LIAO AIM, et al. Review on active components
of wheat-embryo [J]. Journal of Henan University of Technology (Natural
Science Edition), 2021, 42(1): 114-123.

MARINA C, SAHARA M, VALENTINA N, et al. Wheat germ agglutinin
(WGA): Its nature, biological role, significance in human nutrition, and
possibility to be used as marker of whole-grain status in wheat-based
foods [J]. Foods, 2024, 13(18): 2990.

ZARGAR S, WANI TA, RIZWAN AS. An insight into wheat germ oil
nutrition, identification of its bioactive constituents and computer-aided
multidimensional data analysis of its potential anti-inflammatory effect via
molecular connections [J]. Life, 2023, 13(2): 526.

DERAKHSHANDEH K, GHALAEI PM, ARYAEINEJAD S, et al.
‘Wheat germ agglutinin conjugated chitosan nanoparticles for gemcitabine
delivery in MCEF-7 cells;
cytotoxicity studies [J]. Journal of Cancer Research and Therapeutics,
2024,20(1): 167-175.

VRIIER, WRIE, FRIEA, 55, /NANRZFALRUR S B/ N IR ZE B AL P T
S Mr[J/OL). H [ A%, 1-15. [2024-07-15]. https:/doi.org/10.19902/
j-cnki.zgyz.1003- 7969.240340

CHEN MX, CHEN Y, ZHENG HJ, et al. Analysis of wheat germ
composition and physicochemical properties of wheat germ oil [J/OL].
China Oils and Fats, 1-15. [2024-07-15]. https://doi.org/10.19902/j.cnki.
zgyz.1003-7969.240340

JOHN RNT, HENRIETTE LDK, EDNA M, et al. Reduction in rancidity
development in fortified whole-grain maize meal by hot-air drying of the
grain [J]. Cereal Chemistry, 2024, 101(2): 323-333.

CORINA M, ANCA MB, IULIA CM, et al. Comparative analysis of
vitamin, mineral content, and antioxidant capacity in cereals and legumes
and influence of thermal process [J]. Plants, 2024, 13(7): 1037.

MERILES SP, PENCI MC, CURET S, et al. Effect of microwave and hot
air treatment on enzyme activity, oil fraction quality and antioxidant
activity of wheat germ [J]. Food Chemistry, 2022, 386: 132760.

KA, Ak, mARI, & RESIRE AN /I R SRR B AR
FEPERYSEMI[T]. £ S PR, 2021, 37(8): 140-145.

ZHANG N, SHI L, MENG JK, et al. Effects of different technologies on
enzyme deactivation and storage stability of wheat germs [J]. Food &
Machinery, 2021, 37(8): 140-145.

synthesis, characterisation and in vitro

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

2017.

LI B. Study on mechanism of rapid rancidity of wheat germ lipids and its
stabilization technology [D]. Wuxi: Jiangnan University, 2017.

FIRTF. NSRS E P FE (D] BUM: BT Tl oA, 2008.

FU SF. The study of stabilization in storage of wheat germ [D]. Hangzhou:
Zhejiang University of Technology, 2008.

AR ORI AR E MBS S HR D)
2, 2021.

FENG MD. Study on storage stability and quality control of corn germ [D].

- KBIN: TR Tl R

Zhengzhou: Henan University of Technology, 2021.

Sl NN AERAEABORIZE[D]. BUL: VLI5RA%, 2008.
WU YB. Studies on stabilization of wheat germ on-line [D]. Zhenjiang:
Jiangsu University, 2008.

B R /NAZ ISR IBCT 2R AL X 22 A i o
M R Tk R, 2016.

YE MX. Research on extraction technology of wheat germ and effects of

SR AYRTSE[D]. A

stabilization treatment on quality of wheat germ [D]. Zhengzhou: Henan

University of Technology, 2016.

Worgt, JrEE, LI, GF NEMEEIMLAAUR S Re R
JE[]. 5 A RGN 244, 2023, 14(8): 265-274.

XU YC, FANG MX, WANG XF,

composition and functional characteristics of wheat germ oil [J]. Journal

of Food Safety & Quality, 2023, 14(8): 265-274.

ok, W, S, N IR e LR e AR R[], AL LB

2£4%, 2009, 40(8): 134-138.

XU B, DONG Y, WU YB. Study on technology of stabilized storage of

wheat germ by on-line microwave processing [J]. Transactions of the

Chinese Society for Agricultural Machine, 2009, 40(8): 134-138.

ARSLAN D, DEMIR MK, ACAR A, et al. Investigation of wheat germ

and oil characteristics with regard to different stabilization techniques [J].

Food Technology and Biotechnology, 2020, 58(3): 348-355.

P, XUBHIE, BhZE, . 3T ICP-MS BIARRBDRIE/ NZIR T YocR

Xt AT, HERIAEAR, 2016, 31(11): 7-12.

YAN B, LIU LY, ZHONG K, et al. Comparative analysis of mineral

elements based on ICP-MS in wheat germ from different sources [J].

et al. Advances in chemical

Journal of Chinese Institute of Food Science and Technology, 2016,

31(11): 7-12.

Food Data, Version 5.1, National Food Institute. Technical university of

Denmark [EB/OL]. (2023-03-19) [2024-12-25]. https://frida.fooddata.dk

q%*)\, mAF M, BREAE. AR I Uk TR R ZE IR A BT e ) BT
1. TR KA R (B AARIERR), 2020, 41(3): 6-11.

XIN Y, FENG MD, CHEN FS. Effects of different stabilizing treatments

on physicochemical properties of corn germ [J].

University of Technology (Natural Science Edition), 2020, 41(3): 6-11.

B, A, XERK, % O UG R IR R T R B

PERYSZIRT]. KR 53R, 2019, 32(5): 48-50.

HUANG Y, ZHENG C, LIU CS, et al. Effect of microwave pretreatment

of Perilla seed on its oil quality and antioxidant properties [J]. Cereals &

Oils, 2019, 32(5): 48-50.

WANG T, JOHNSON LA. Refining high-free fatty acid wheat germ

oil [J]. Journal of the American Oil Chemists’ Society, 2001, 78(1):

71-76.

OZCAN MM, AL-JUHAIMI F, GHAFOOR K, et al. Effect of heating

process on oil yield and fatty acid composition of wheat germ [J]. Quality

Assurance and Safety of Crops & Foods, 2015, 7(4): 517-520.

BHE, ARG, XIouH:. NIRRTl KX N IR

BRI, P ERAR, 2016, 41(5): 39-44.

LIJW, QIAN LG, LIU YF. Microwave stabilization of wheat germ and its

effects on quality of wheat germ oil [J]. China Oils and Fats, 2016, 41(5):

39-44.

Journal of Henan

(A%t TS 3KuE)





