55174 454 el TR Vol. 17 No.4
2026 4E2 H Journal of Food Safety & Quality Feb. , 2026

DOI: 10.19812/j.cnki.jfsq11-5956/ts.20250930008

SIS iR, BRiLs, FVAR, 55 MRS 1 AAb BT /NZE 0y it BRI S R (D], B 4 A T A D 2 4, 2026,
17(4): 79-85.

FENG Y, CHEN SB, WANG PD, et al. Influence of low-temperature plasma treatment on the quality characteristics of Triticum
aestivum L. flour [J]. Journal of Food Safety & Quality, 2026, 17(4): 79-85. (in Chinese with English abstract).

IR S5 2 AL B D ZE By S TTRE PR 55 )

}’% ﬁl, F‘Zj:"%a/ i-?—lj: 2, /%_& 1‘142 ﬁjt/g ! ﬁ’]& > /%_& 3%1*

(1. MM R B dh Bl 5 TR B /T 954 B R B 15 4 4 BT B8 v o AT 48 R i Joe s o %
T LR TGS, Mat 210023; 2. PRI B OARA R, Bat 211151)

B OE: BRI A I NS G AR R . FTE AR IS [] B ) R A 0 SR
ARG 2 F AL BN By, RGEAHT T IR TR AR AL A, S8R BN T 200 W R A0SR, 050
o BRIV BTS2 M A5/ 0N, T 9 B R A s o IR 55 2 A4 L P2 BURK, 7 20 min 200 W 4 3 2% A
T, BEIEIL 90.1%, [FIETHE IR & 5 T % 28.6% . TR T K 16.4%. {HAE 10 min., 120 W FALFRAIET, 1H
MR BT T 5 97.37%, FHIIE FE 55 B AL PR RE DI 1 A I 2% . ILAh, A b BILAR 17 [l A= 1) 2 8 m
(P<0.05, M4 17.7%~49.7%), TERIBHE T 2 % FEAR(P<0.05), 4510 IR S5 B IR AL BEXS /N o it BT

Wi FLA R R S, RIS R IR /N ZE R I 3 IO R B AR o v B A T A

FRER: URSE A, AN TR, S R

Influence of low-temperature plasma treatment on the quality characteristics
of Triticum aestivum L. flour

FENG Yuan', CHEN Shang-Bing”, WANG Ping-Dong”, YUAN Hua-Shan?,
LI Guang-Lei', XING Chang-Rui', YUAN Jian'"

(1. School of Food Science and Engineering, Nanjing University of Finance and Economics/Jiangsu Collaborative
Innovation Center of Modern Grain Circulation and Safety/Jiangsu Key Laboratory of Grain and Oil Quality Control and
Deep Processing Technology, Nanjing 210023, China; 2. Sinograin Jiangsu Quality Inspection Center Co., Ltd.,
Nanjing 211151, China)

ABSTRACT: Objective To investigated the effects of low-temperature plasma treatment on the quality
characteristics of Triticum aestivum L. flour. Methods In this study, wheat flour was treated with atmospheric
pressure low-temperature plasma at different times and power levels. The variation patterns of its quality indicators
were systematically analyzed. Results When the treatment power was below 200 W, the starch damage content and
protein content were minimally affected, whereas the total free amino acids were highly sensitive to the
low-temperature plasma treatment, decreasing by 90.1% under the conditions of 200 W for 20 minutes.

Simultaneously, the fatty acid content dropped by 28.6%, and the gluten index decreased by 16.4%. However, under
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the conditions of 120 W for 10 minutes, the gluten index increased to 97.4%, indicating that moderate plasma

treatment could improve the gluten network structure. In addition, the setback values of all treatment groups

increased significantly (P<0.05, increase of 17.7%-49.7%), and the amylase activity decreased significantly (P<0.05).

Conclusion The influence of low-temperature plasma treatment on the quality of wheat flour is indicator-specific.

This study provides a basis for regulating the adaptability of wheat flour processing and the precise application of this

technology.

KEY WORDS: low-temperature plasma; Triticum aestivum L. flour; dough characteristics; quality characteristics

0 51 &

NE R E FEAR YR DR F Z — . JEEIT,
2024 4F, E/NEERE R 1.4 20, RS
2358.7 T, FEMEAEY P OO T EKFRE 4, HA ™
ST E R Ak g A s (BRI
AasErt g . PR AR B R 22 R B,
SR LA A (R, X R R s i TR H 2 4N,

VR IR 55 1 A B AR T A SR T A S A R 1) — ol
RSN TR ARP), HOR S e SR A = R AR E T, Sl
s . Yehkob . S R B H SR R R A AT
RFFIAH BT DL SRR |y 4R B TR SEE T
MRA RS, HABRIER . AR R R . LB R
Jod BB AU 45 2 R, AR 0 T AR R B T e iz
ATRD B HFIIESE, KI5 %S ikl i
AN E S ey ARSNES - ALib- AT N NI SE S Doy i Ao
A, AT S5 R A B /NS Ry 2R 1 B R A el AR
i B SR R AW R 1 B BT L1 gy
FW, (KRS AR FE T 4 /N G E A AR AR, I
X 2 (1R A 2R . ZHANG Z5BF 58 & PR, A
B AR AN IR, MECHOE % s T ARTHER
AL AR ZIAE A, AR 2 S R A, ik 2 8007
TR ) e R A B E] 3 RGN . DA R 2 R R ]
LB TR AT DUB R dh 4L (B T R T JE R 55)
HIZR IS A E REE], AR T o0 & 5 & SR i &
BFEL,

BT, AR S B FRORAE /N E M b ek e S O
AHEWTST o TR SR A B B4 e (dielectric barrier
discharge, DBD)RILI 55 55 FARAL B HER . BN | 2
& 3 Fhenyry, &IALEE R B I8 D5 4 4L B (lipid
oxidase, LOX)I& 77 57K 4% £ 44 1 R (P<0.05), H B
JINFE FEE 22 (WK 6 55U 3 4R TH(P<0.05) . ) i 21O 5
IR 55 B8 TR b PR AE S5 25 12 = /N2 I T A S B, B TR
BT BT 6] 582 2 B E) . MISRA 281MF| ] DBD KK iR %
B FIR(60~70 kV, 50 Hz)RbHAEE FIEcE /NE Ny, 4501 %
BH, Bt 5 Ak B oy 23R 46 o g e U] A RE G, T A o R R
TR AR E R, 2E (R it rh o2 5541 G

Fe s, g4 4 Hesi/b . CHAPLE 25252 ] 255, DBD =
TR 258 1A S 280 KV, 50 Hz)AbH/NEHS 5~30 min,
e BRAR B JS BE LKA RR R R, BIIL R B T, WAk
S RS R AR, MRS 55 B RS R I TE M R R A K
U A BIESE R s R A B, (PRI S5 2 AR N EE
st TR S LA 2B i 1T A RS AT B = A TR

AHFGE B FER AR 5 & TR R, X /N2 By i AT
ARFR, Xt R TR AR BR A A T /N R A TE . BRI
Fir i R E SRR . BRIDIRRIE . R . P
FEPE A L . RGEIE ST S5 B TR B /N s T LA AR
st T AL R R S, R (PR 55 B IR R AE /N2 R
A AR b N R SR

1 MR5ERE

1.1 #E5IR

INFERI (P, AKAY R 9.5%), TTINEFRE ST IRAF]

SAbsh . FSEARE . TOKGRERAR . BUESR . e
GREREN (o Hrali, i [ 25 4 Bk 2 a0 IR W), Wk
BR( 4, 25 BAR XL TABRZAF); 0.1 mol/L Fidhik
T E PR UER T (O T4, 0 R ERAR 5 A B W), i
fREREREN (o3 Mrali, 122 sk A bR A FRA |D); R
(AT 4l, 7% PR AR A R A A
1.2 UFE5EE

CTP-2000K 7 il 45 =X XA Jot B4 3 R 45 2 1 A A 2
SV 25 (R 3 7 2 45 o AR BRZA |); TM3000 A 204 He
TR U-3900 £AMAT WA EETH(H AR H S RFEAR
A A ED); AB204-S 4 BT RF-CREEE 0.01 mg, Fi 1
Metterler Toledo 2% 7l); Mixolab i &85 . SDmatic 13
TEMYIN A (2 1 #5 Chopin Technologies 23 l); JJIIM54S
AT A R4 . JLZME THI A5 25O 500 2 S0 (¥ MR T4
#i A3 PR ], K1100F [ 2l Fo e AL G BRI a4 PR D),
DHO824 RIGOL /R Il #5 (V8 & % 485 FRA A
1.3 LWHE
13.1 KBFBFHRLEEMS,

VLB ARSI /N By HEAT A B R RS A, HAR
SR 1 iR



%4 g, A RIS B UKL X /N i BRI A S 81
®1 REFETHRLELEH
Table 1 Low-temperature plasma treatment conditions
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Fig.1 Physicochemical properties of Triticum aestivum L. flour
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Table 2 Gluten content and gluten quality of Triticum aestivum L. flour

ARSI IR s g T it 5 0% A %
0 27.10£0.08° 7.50+0.26° 94.10+0.54° 261.33+4.70°

30 27.72+0.16" 7.80+0.14° 91.73+0.37° 256.40+3.82°

5 90 27.10£0.11° 8.10+0.13° 94.83+0.61° 234.57+3.68°

120 26.55+0.29° 8.40+0.08° 94.36+0.74™ 216.67+2.16°

200 27.07£0.14° 8.89:+0.29° 84.50+0.14¢ 204.49+1.65°

0 27.10+0.08° 7.50+0.26° 94.10+0.54¢ 261.33+4.70°

30 25.37£0.29° 7.89+0.06" 96.46+0.42° 221.52+3.67°

10 90 26.75+0.17° 7.98+0.16° 95.52+0.55° 235.00+4.77°
120 26.60+0.22° 8.900.67° 97.37+0.32° 198.88+3.46"

200 26.99£0.14° 9.10+0.25" 79.26+0.24° 196.00+2.49°

0 27.10+0.08° 7.50+0.26° 94.10+0.54° 261.33+4.70°

30 22.39+0.27¢ 7.69+0.09° 85.89+0.34¢ 191.07£2.11¢

20 90 23.37£0.03° 8.19+0.12° 87.23+0.21° 234.15+1.47°
120 26.60+0.28" 8.10+0.07° 96.24+0.22° 228.40+2.14°

200 27.1840.14° 9.39+0.02° 78.68+0.40° 189.36+1.50

VE: A — AR BRFIA] AN TR A BE D) S/ NE SRR R R AR i 2 A S8 3 22 53 (P<0.05), TRl
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HEHETN(P<0.05), M 1.37 min ZE4 % 7.45 min, 7£ 20 min 4b

FRETHET, T RA (A1 RN 299.3%~321.2% FRERT
V) ZE A ) Ak B 1R 2 PR, i A By 36 1) T v 4 A S TR
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Table 3 Dough development time, pasting peak of Triticum aestivum L. flour and retrogradation degree

Qb3 S . N
- AEFINER/W TE Al /min Fa %€ it E] /min C3/nm C3-C4/nm C5/nm C5-C4/nm
0 1.37+0.27° 9.97+0.15° 1.90+0.07¢ 0.57+0.02° 2.8620.10° 1.53+0.01¢
30 7.45+0.32° 9.78+0.20% 2.1440.03° 0.41+0.02° 3.71+0.20° 1.98+0.02°
5 90 1.3740.26° 9.55+0.23° 1.97+0.03° 0.07+0.00° 3.55+0.06° 1.95+0.08"
120 1.2740.22¢ 9.48+0.36" 1.99+0.02° 0.27+0.01¢ 3.71£0.02° 1.99+0.02°
200 7.03+0.40° 9.03+0.29° 1.98+0.02° 0.13+0.00¢ 3.65+0.08% 1.80+0.06°
0 1.37+0.27% 9.97+0.15" 1.90+0.07¢ 0.57+0.02° 2.8620.10¢ 1.53+0.01¢
30 1.65+0.22° 9.47+0.30° 1.95+0.02% 0.42+0.02° 3.59+0.13¢ 2.06+0.11°
10 90 7.1240.31° 9.2840.22% 1.9940.02° 0.45+0.01° 3.83+0.08" 2.29+0.13%
120 1.32+0.24¢ 8.97+0.46° 1.96+0.03* 0.46+0.02° 3.75+0.04° 2.25+0.10°
200 1.3240.25° 9.00+0.37° 2.00+0.03* 0.37+0.01¢ 3.81+0.01% 2.18+0.02°
0 1.37+0.27° 9.97+0.15" 1.90+0.07¢ 0.57+0.02° 2.86+0.10¢ 1.53+0.01¢
30 5.50+0.33" 8.58+0.35" 2.00+0.01% 0.39+0.02° 3.4740.02° 1.86+0.03°
20 90 5.77+0.40° 8.12+0.21¢ 2.03+0.02% 0.09+0.02¢ 3.94+0.09" 2.00+0.12°
120 5.47+0.34° 7.97+0.37° 1.97£0.01¢ 0.15+0.04° 3.75+0.04° 1.93+0.04°
200 5.62+0.43" 8.12+0.26° 2.04+0.02° 0.15+0.01¢ 3.91+0.11° 2.02+0.08°

T C3. WE{E4H4E; C3-C4. FEM AL C5.

I AHSE; C5-C4. TERY [m] A FLE
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Table 4 Dough amylase activity and gelatinization rate

Kb B A] /min A HL E W a/(nm/min) B/(nm/min) y/(nm/min) C3/C4/nm
0 0.014+0.006 0.442+0.032° 0.002:£0.002* 1.430+0.006°

30 ~0.014+0.016° 0.410+0.027¢ —0.352+0.003° 1.24140.018°

5 90 -0.018+0.010° 0.504+0.036" ~0.006+0.002° 1.040+0.007¢

120 ~0.020+0.002° 0.534+0.018° ~0.010+0.001¢ 1.163+0.006¢

200 ~0.010£0.006" 0.49420.006° ~0.0140.005¢ 1.071£0.011¢

0 0.014+0.006 0.442+0.032° 0.002:£0.002¢ 1.433+0.006°

30 ~0.032+0.010° 0.442+0.062° ~0.058+0.011¢ 1.282+0.004¢

10 90 —0.052+0.003° 0.448+0.042° 0.018+0.003° 1.237+0.009¢

120 ~0.054+0.021¢ 0.408+0.036° 0.014+0.002° 1.311£0.010°

200 ~0.020+0.001° 0.346+0.037° 0.026+0.001° 1.230+0.006°

0 0.014+0.006 0.442+0.032° 0.002+0.002° 1.431+0.006°

30 ~0.040+0.001° 0.478+0.016" —0.198+0.011¢ 1.245+0.007"

20 90 ~0.074+0.012° 0.436:0.042° ~0.108+0.002° 1.050:£0.003°
120 ~0.072+0.007° 0.486+0.018* 0.016+0.008* 1.0810.002¢

200 —0.0660.011° 0.124+0.007° —0.114£0.002° 1.081+0.002¢
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P30 W, ZEBERSE] Y 5 min & 10 min 504 F, AbPRZH ARG
iR S H X BRZH 59 0.002 nm/min 43 BIFE % -0.352 nm/min
H1-0.058 nm/min, FIATEMBRGHEZ BN, X258
C3/C4 AR LA —2, BIFTA ALEIL Y C3/C4 {EHT
B 4H B3 AR (P<0.05), EL7E5 min, 10 min XbFEAFE] T, B
FHDRABEIN, FER G MBS, Hd S min, 90 W ik
T A TR S T A 55, A IR IR T 27.3%. WS T
Mg, — R T o BIELEHINIER I p st &
D, 55— 7 TR 5 B R o s Sk )
BT T Ak R

3 4 1

AW i 2 5 B A 0 IR A5 B T R A TSR
7R TR /INZE R b TR R0 o 25 SRR, (RS B

TG BEX A [ bR AR 28 S e X R TER
L5 B i B RO R AN B, TR I g IR B
PR & i WK TR R, TR A (R R S IS 5
FEBR R 57 (P<0.05), i W3E 2 1) 25 1 1 (A Ak B AT 56k Ak
T3 I 265 15 S M D RE, M5/ A D RERE, e o B b P
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