55174 5613 ) B 2 4 o iR A A Vol. 17 No. 13
2026 47 H Journal of Food Safety & Quality Jul., 2026

DOI: 10.19812/j.cnki.jfsq11-5956/ts.20260128002

SIRME: REE, (B4, MM, 5. 2024—2025 4EH1I0A MK W] DA SR & BN E M BB AT (], B e i
24372, 2026, 17(13): 134-140.

Zheng Yi, Ren Ying, Lin Bin, et al. Determination of dehydroacetic acid content and assessment of exposure levels in wet rice

and flour products in Hubei Province from 2024 to 2025 [J]. Journal of Food Safety & Quality, 2026, 17(13): 134-140. (in
Chinese with English abstract).

2024—2025 AL A i B R A 1R o il
277y, SRR A

*
2Lk MY ZAEL 205

(1. BRI BRI R T, X 438000; 2. HIdLA hPGEL A ER, BIALE L 5
FREI R R =T Pk, B 430015)

32

2
e
2

L
w

B E: BB T 20242025 4RI TR T 5 H B A £ R (dehydroacetic acid, DHA)Y & &, B4 & R AR K
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ABSTRACT: Objective To analyze the content of dehydroacetic acid (DHA) in wet rice flour products in Hubei
Province from 2024 to 2025 and assess the exposure levels of residents. Methods From 2024 to 2025, 218 samples
of wet rice and flour products sold in 7 cities of Hubei Province were collected by random sampling. The content of
DHA in the samples was detected by high-performance liquid chromatography according to GB 5009. 121—2016
National food safety standards-Determination of dehydroacetic acid in food and the DHA exposure level was
evaluated using a point assessment model. Results The overall content of DHA in wet rice and flour products in
Hubei Province from 2024 to 2025 ranged from ND to 0.855 g/kg, with an average value of 0.119 g/kg. The overall
detection rate of DHA was 32.1%, and the overall exceedance rate was 4.6%. There were statistically significant
differences in the content, detection rate and exceedance rate of DHA in different years, types of wet rice and flour
products (P<0.01). Compared with other years, the highest mean DHA content was observed in the first half of 2024
(0.290 g/kg), the highest detection rate also in the first half of 2024 (72.5%), and the highest exceedance rate in the
first half of 2025 (9.8%). The average content of DHA (0.270 g/kg) and the detection rate (59.6%) were the highest
for wet rice noodles. The Pys value of DHA content (0.731 g/kg) and the exceedance rate (18.2%) were the highest for
wide noodles. There were statistically significant differences in the content and detection rate of DHA in rice noodles,
cold noodles and rice flour products in different years (P<0.05). The average content and detection rate of DHA in
these three foods were the highest in the first half of 2024 and then decreased year by year. There were statistically
significant differences in the DHA exposure levels in different years (P<0.01). The average and Pys values of DHA
exposure levels decreased first and then increased over the years, with the highest exposure level in the first half of
2024. The average and Pys values of DHA exposure levels in urban areas were higher than those in rural areas.
Conclusion The content of DHA in wet rice and flour products in Hubei Province from 2024 to 2025 is low, and the
exposure level is also relatively low. Relevant departments need to pay special attention to the excessive use of DHA

in cold noodles and rice noodles.

KEY WORDS: wet rice and flour; dehydroacetic acid; exposure level
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AT R REG 30 43, BRI 10 4y BIUREE 20 4y B 53 43
ZEIK 49 O LT 45 By B 1L 4% SRAEREAN I 35 23T,
FOREARIATT 32 Oy BRI B 3 10 ki 28 £y, K7
WUE 143), FERTT 186 (3 (MM 12y RFE T 141
By, MG 33 4%). FESZEAAIIRY 76 0y WK 46 . W
K 52 0. TR 11 0. SKEJE 11 . Hophcnss BUbR
MR Bk BRARSE)22 s
1.2 8T ERIFN R
DHA ¥l 5 :2: 18 GB 5009. 121—2016 £ 524
FE R bR e 1 a2 BRI A2 ) A4 3 SO (i A
MEE S DHA & &, # R (imit of detection, LOD)#
0.002 g/kg, DHA S & BIMEZIE GB 2760—2014 .GB 2760—2024
CERZAFEZARE SRIIRIERbRE) | 2024 45, 2025
AEMKTET ] A DHA FRAES518 1 glkg. RSk
1.3 REEH
SRR R A I 3 A R USRS 1 e, SR AR IRl L S
FREEE Z2 R0y SEAT B L il B ARFE S MW R, P
PHE R e 25 5 o X 28 FURE S R AR B EA T 0.125.,0.625
1.250 g/kg 19 AR S5 50, 4% vk B 2L I b [l i % B 7E
90.17%~104.49%Z [8], £F& 7ik#2K,
1.4 REBEKFIEME
K PR A2 PR AR K I o DHA 285K,
HEMAR(DIR:
ADD=CxIR/BW 1)
. H, ADD i H Y552 & (average daily dose), mg/(kg * d);
C 4 DHA “F¥ 5 H, g/kg; IR 4 H ¥IRK IS 2% i (intake
rate, IR), g, — M ATHE L T AHE L AR AT AR 43 1 B 48.1 .
54.6. 44.5 g8 BW y ARHAE (body weight, BW), kg, — /i
NHE 3l AR L AAT AT U 64.1. 69.2., 63.3 kg™ 2,

1.5 BUBALIE

SFJH Excel 2020, SPSS 20.0 #4557 B4 22 & 453t
FAAT, PE TS T A 4148 (World Health Organization, WHO)
BRI BT W R S0/ dh 75 Y W D5 A B R 55 — k2l
B IO TS Y nT S TEAE IR, YRR B 1 L
BIRT 60%8F, BT Ak th 5 LUK H B (limit of detection,
LOD)EAR, AW Rk B EE KT 60%, A H B LA
LOD AP, RAEIME RS 95 B i 5(Pos) L
ReEKW- . 4 Kolmogorov-Smirnov IEZSPERG I, 4520 5%k
i3y P<0.05, AFEIESS, HiL DHA & M4lE £
4 8] 22 5 W& 4> B R . Mann-Whitney U 6 5 |
Kruskal-Wallis H 45, DHA 6 H 2R M EBAR R 6] 25 7 LR
K 2 K, KB K a=0.05(XUM), LA P<0.05 J4i i) 24
SAEGIFEE L

2 HER5HH

2.1 BARIENIER

2024—2025 AL W AL A WK TE 218 4y, JBK I
DHA & &5 Jy ND~0.855 g/kg, FIME N 0.119 g/kg, Pos
4 0.635 g/kg KT H DHA K %k 32.1% (70/218), #
PRFEN 4.6% (10/218), BARFEMLIAN 2025 4ERERL, FTRF
EXR S 0y, BERILE 1,
22 AEEMH. FREFAENRE DHA BNFR

2024—2025 4, ANREFEEKT DHA &gt K%
AR R 2 A G L (P<0.01), ZRILE 1. A
PEKIE DHA F5 F-HE ARG 6 T B Ja A s, I
1 2024 4F_F24E(0.290 g/kg)m, 2025 41 E2E4E(0.020 g/kg)
k. ARAEGIEK IR DHA #H3K 8.3%~72.5%, Kt
RIRAE T, 2024 4F b P AFE R (72.5%), 2025 4F 1 2 4E 5
1I(8.3%) o A [RIAE A1 K T DHA MEFRZE 4 0.0%~9.8%, 2025
AF PR AR AR R 0 5 (9.8%) o

2024—2025 4F, ANRFZEMAK A DHA &, MR
Z S WA G E X (P<0.01), MIREER TSI E X
(P>0.05), 455R I 1, 4 FE K1 DHA £ T 10%, 3 Ff
KA R AR A, HAEAK; DHA & 5FE34{H(0.270 gke)
TR H56(59.6%) Y A die i, FEA DHA 3t Pos (0.731 g/kg)
L BARFE(18.2%) e fFr o
2.3 AREEMAH. BAKH. FE+H DHA I
15

2024—2025 AEAR[EAEG AR . WOKRY . 2 DHA
Tt R E 22 R Gt L (P<0.05), Z5HILEER 2,
Ky DHA & 55 ND~0.660 g/kg, #H%H 7.1%~62.5%,
HBAREN 0.0%~16.7%, T H; DHA & FHE ., Kil%R
BIREAEAD T K, Pos MIARZSEFH G FE, 2024 4F [ P44
(62.5%) % 151, 2025 4F F24E(16.7%) AR F i fm . WK
¥ DHA 85 ND~0.700 g/kg, ¥ HZF K 0.0%~86.4%,
MEKA DHA & BFIME . Pos Bk R BEAE 0y T B,
2024 4 FRRAERS H H(86.4%) Fe i, JCHMIARRE AL . R
DHA % 5 ND~0.634 g/kg, ¥ 3%E K 11.5%~66.7%, &
FREEH 0.0%~14.3%, &7 DHA SR {E . Pos LA H
G T R, BAREETERE, 2024 F LA H
R (66.7%) 1, 2025 4F 24 (14.3%) PR R 5 5 o

[ —4E Oy A VB I FE B, 2024 4EIBK K DHA &
Rk R T T L U, 2025 AN R TR R T ok
FIKKY s HARRE, 2025 4F AR R T, T
AR B R, 2025 A BN AR R AR R
10%, AN TCHBRFE i
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F1 20242025 FHALEIRK AT & DHA & E8NIEAR
Table 1 Monitoring of DHA content in wet rice flour products in Hubei Province from 2024 to 2025

DHA % H/(g/kg)

il ¥ K H /% HAREE/%
it 3 1] FEE Pos
2024 4 | 2R4AE 51 ND~0.700 0.290 0.661 72.5 (37/51) 0.0
2024 4R AR 56 ND~0.650 0.149 0.534 41.1 (23/56) 0.0
2025 4F 2R AR 51 ND~0.340 0.020 0.207 9.8 (5/51) 9.8 (5/51)
ENEERG
2025 4T 4 60 ND~0.855 0.033 0.317 8.3 (5/60) 8.3 (5/60)
it ) 69.232 67.522 10.239
P <0.001 <0.001 <0.001
kY 76 ND~0.660 0.087 0.479 30.3 (23/76) 5.3 (4/76)
s 46 ND~0.634 0.065 0.558 19.6 (9/46) 8.7 (4/46)
WA 52 ND~0.700 0.270 0.658 59.6 (31/52) 0.0
. Fikn 11 ND~0.855 0.213 0.731 45.5 (5/11) 18.2 (2/11)
ANIFp —
KEJE 11 ND ND ND 0.0 0.0
HAt 22 ND~0.009 0.002 0.009 9.1 (2/22) 0.0
it ) 39.477 27.555 10.585
P <0.001 <0.001 0.060
At 218 ND~0.855 0.119 0.635 32.1 (70/218) 4.6 (10/218)

TE: ND FR KM ; KA Kruskal-Wallis H #5356, SitHh % TR

F2 TNEFEGHILEH. JBR . KT DHA BENIER

Table 2 Monitoring of DHA in rice noodles, wet rice noodles and cold noodles in Hubei Province over different years

DHA 5 /(g/kg)

(R3] K FEB 1] % K 2R/ % PR/ %
xS EHIME Pys
2024 4 L AE 16 ND~0.660 0.159 0.568 62.5 (10/16) 0.0
2024 4R AR 28 ND~0.650 0.106 0.579 32.1 (9/28) 0.0
. 2025 4F LA 18 ND~0.340 0.041 0.331 16.7 (3/18) 16.7 (3/18)
i 2025 4 AR 14 ND~0.370 0.026 0.129 7.1 (1/14) 7.1 (1/14)
Githik 11.817 13.048 7.238
P 0.008 0.005 0.065
2024 4 AR 22 ND~0.700 0.442 0.669 86.4 (19/22) 0.0
2024 4R AR 17 ND~0.510 0.253 0.471 70.6 (12/17) 0.0
MK 2025 4F |2 AR 12 ND ND ND 0.0 0.0
Githie 23.131 25.324
P <0.001 <0.001 >0.05
2024 4 L AE 6 ND~0.634 0.308 0.627 66.7 (4/6) 0.0
2024 AT AR 7 ND~0.436 0.062 0.305 14.3 (1/7) 0.0
N 2025 4F b4 7 ND~0.204 0.029 0.143 14.3 (1/7) 143 (1/7)
i 2025 4 AR 26 ND~0.381 0.019 0.061 11.5 (3/26) 11.5 (3/26)
it 14.119 9.771 1.778

P 0.003 0.021 0.620
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2.4 DHA ZFT|E/KFE

2024—2025 AEREIALA TEK AT 5 DHA — i AR 22
L ND~0.642 mg/(kg * d), “FH#FE R 0.089 mg/(kg * d),
Pos 7577 H 0.476 mg/(kg * d). AR DHA REEESA

Biilo 15 X (2=69.244, P<0.01), AR 225 LG5 5
S(P>0.05), W3 3. AF4EL DHA ZFEREFHH . Pos 1y
FEAEO JeRE G T, Hod 2024 4F b A4E 28 s, 2025 4
FRERBREEM. AFRMIX DHA ZFEF, Wil DHA
BT Pos B8 TRAL,

320242025 FHICEEKEH S DHA REBR
Table 3 Exposure to DHA in wet rice flour products in Hubei Province from 2024 to 2025

DHA H Z##/[mg/(kg * d)]

il giitie Yz P
ErSrein | A Pys

2024 4F AR ND~0.524 0.217 0.494
2024 4E AR ND~0.486 0.111 0.399

Ay - - 69.244 <0.001
2025 4 A ND~0.254 0.015 0.155
2025 4 AR ND~0.640 0.025 0.237
T ND~0.675 0.094 0.501

H X -0.349 0.727
Abf ND~0.601 0.084 0.446

;R Mann-Whitney U /5, Siilwh Z{H.
3 TWitE4%ie

2024—2025 4E AL WK T i DHA 3 & i
0.119 g/kg, KT 2017 4E7 M 0.238 g/kg!'®) 2022 4E W™
HiIX 0.322 g/kgl™. 2020—2022 4EHTTIAS 0.280 g/kg!';
DHA BRI 32.1%, KT 2017 47 M7 62.5%,
2022 4E T HBIX 54.0%1 71 2020—2022 AE VT4 51.3%!18);
DHA SEHFRRA 4.6%, (KT 2017 47 M1 62.5%!"%,
BE T 2022 4RI AR 1.97%1), XML A B E
DHA & A AR, 24 1) 5348 Y PRl A8 k1 FH A1 Il 4%
W, TR 2 A W B Wb A 5 e X )
KT DHA i FAR 5025 5 500 2% 2 50A G, WK T il
W M X R AR SRR SR, M R PR
AR Al 22, A ] Ml XA T2 AR 0 I A 0 22
’@Cj([zxfzes]o

WFRRY], ARFPSOEAKE T DHA &, kb
RGO, HA KK DHA i Kok R 24w T HAth
KA, X AT RE S &N T T 2R L £ 50 5 85 50 s i it
22 SR LA KAl v 2 S B TR 3 AT ™) gt — A5 a0 Ar e 1,
RS . EKA . R SRR I S DHA . A
PR RS, 2025 4 R ARAETRY . B BARRIIAE 14%
PLE, TRREAET B4, XATRE S &l AT TR &
PR INFH B AR E I B AL 5 WA BUR AL, K RIK
PR SIS IR S A G, (R R (AR R ATZE 10%
PLE, A M S S, R A i

WFFE W], WA KA DHA ZRE8 i T-40E
Pos PINREAEAN Sl E . 2024—2025 4EH045 R DHA -
FEHF{H 0.089 mg/(kg * d)Je Pos Z#&{H 0.476 mg/(kg * d), SHA
HDCAAL, KT 2017 4T MTATPHA2ERE 0.250 me/(kg * d)Je

Pos 5211 0.860 mg/(kg + A" 20202022 AW T TR
{0209 mg/(kg * d) &% Pos #EH 0.512 mg/(kg * d)I'*,
2022 45 AR TR FR(H 0.178 me/(kg © d) M Pos ZFR(H
2.294 mg/(kg * d}'™!, 2022 4EFH) HIX SPHIRFRAE 0327 mg/(kg * d)
K Pos SEFZAH 1.127 mg/(kg « A", WL )RR DHA 22K
AT, (HEFTMICS—IAR Y ADIL 45 S48, ASREMH
ST B A PEPEN DY, T SRS I DHA BFERE. W
i AHE DHA ZR8&htm AR, AT Re s IR Ryl il & S Ko
W AT, JKE R SFEET . SRIETZ, iR R
PLARTE AT T T 2% e AR A C

A58 WA R IR R T T, T4 AR
K SRR AR A D, RHIX . AR . RFEFHE
T A T PRLR A S5 R I BRI, A A A 5 B 1 AN X 1 )
W BURACREE 1 0, FEAS B A AR AEAE — 2 BB,
X ] BB X AL A5 R R e M AR R, S B TS
Sy — @2, AWFIE X FEA B D B84 FE SR
T A48, BT G A I T T2 5 5 6 70 75 ok 22
SRACR, IXAT REME T S IR £ 1 B KU RRAE 5 R R K
SEVEAR 5 53 2 505 2 4 T B KOF 8 4ok O G 1R
TR, ATREA T R AWALA fa R By %
I, B AR E 5 1) B 5 KOV PEAL T R T SE PR,
TR AT .

£ BRI, 2024—2025 45511044 W K TH DHA 2 =R 11E,
i R T W, DHA ZREACEARXT BAR, KT &ML e
LA R B, ARAT B M B s i oK 1w A b e 4
W, FAOCTEEUE  T DHA B R A

SE 3k

(1] B2, /N, X0, S8, KT 7 £ B G v i 2 it 23 2 B0F
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