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2012—2018 3 MA %I F U T RIBR WM BRIE, HESR L H Sty TFA 45
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TFA BB Lk, 2P 2010—2012 5K B EE-FH R-TFA EAS 4 0.076 g/d, B3%445 T
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Investigation on the intake of ruminant frans fatty acids in China
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Abstract : The effect of ruminant trans fatty acids (R — TFA) on human health is dose — dependent,
which is harmful to human health if it exceeds a certain intake, and beneficial to human body if it is in a
proper intake range. Therefore, the data of ruminant consumption was obtained by using the national
nutrition and health survey in 1982, 1992, 2002, the statistical yearbook of nine provinces in 2012—
2013 and the statistical yearbook of three provinces in 2012—2018. Then, the data of TFA content in
ruminant product was analyzed, and the intake level of R — TFA in China was obtained. The results
showed that the R — TFA intake of Chinese residents increased year by year from 1982 to 2012. In
2010—2012, the average R — TFA intake of Chinese residents was 0.076 g/d, and the average R - TFA
intake in urban areas was higher than that in rural areas. From 2012 to 2013, the intake of R - TFA in
China ranged from 0. 055 ¢/d to 0. 191 g/d, which was significantly lower than that in Denmark (0.8 —
3.4 g/d), and the highest level of R — TFA intake was in Xinjiang with 0. 191 g/d. In addition, the
intake of R — TFA in Liaoning, Shaanxi and Henan provinces had no significantly change from 2012 to
2018. This study not only revealed that the intake

level of R — TFA in Chinese residents was far lower
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than that in western countries, but also found that
the intake of R — TFA in China did not change

much in recent years, and the relationship between
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AP RN (R - TFA) &l 43
(4 2 B 5 AE ) R H h RN A & TR S R
LA FIAG R ( £ ZJEWIMER I o — WIRRIR ) &4
FfE A= W &b N r= A 1 AR RE R R -
TFA 5 N\ R 1Y) 0% R #8552 %78, R — TFA X IfiL 48
AR RS SR AT 4, —FB 53 A58 I R - TFA
SR I f R A 7 THT S ), R MR A B R A
R R -TFA 5 &5 ) — B4 W98 K3, R - TFA
50 LA 2 [ A B A e B — e
FERFRW] R — TFA Ref% FEAK IR , T 57 98 A 1Y A&
AR R ERIE ST A SR 2 BT LA B4, 5 AT A
FHR R = TFA |5 A %, R - TFA Fl i /2 if A
A B ™ A A5 T, HLAE — o T2 30 161 Ay D o i B A
WBERA i /EH .

H T ERERS H A R - TFA [(KF, ZH
FHARFE R A E P A PEAL . 2 TAE ST 2 1995 4R
A7 R T R 1 U A U, 15 31 3 098 A IR EID
(7T AR H AR E AR, IS 36
TS 2 2 P S L 0 L AR T R 4 A, 3
T L RS 2 3 27 il 1) S R T R 5 i
YA SR EIEASS G5t E E R R - TFA
AN 0.8 ~3.4 g/d™, W[ Hidh  FH M B
PE2DL A EER R - TFA FEA 5 1.7,
1.3.1.2.1.1 g/d #10.8 g7d'"' . sk, HETHk EHE
[ R - TFA £ A 5 1Y A& Fdi ik T 25 RS, K
JE B R = TFA £ AKX B )5 i oA WL ARGE

TR E T 1982 ,1992 2002 4EF1 2010—2012 443
FOFE T A EEERMA, WL, A SO 4 3
U E SRR A DL S 1 R A 5 35 5 (a5 Wl vy 45
B IEGEA WAL G T TLIR R R B
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RS A N R R TR B A AR IEFIE
BHEGR | A N RS A [ [ R Ge i R e e XY
198219922002 4F it & [5] Ja [ 5 57 5 e FE 41 42 9
AR 3 YHER,2010—2012 4R 3 [ Ji RS R 5
FER DM I 4 5 5 2012 A b LT VLR R
B TR PR P T A GO AR 4, 2013 AR TR
NS BA X SETTHAF 48 ,2012—2018 4F1L T R
PR 3 A ST R R A AR 5 S
HE A
1.2 st ods ik
12,1 FREEREHERSE R -TFA HR57
] it P 2

T AL R, N FTARZS i £ A R 10 70 2
TCEAEN -3 AN B NI EE & R - TFA IR0
ERAS AP, M R - TRA FLH 50 058
MR S EEY =2
L2011 R s BB 2 3 il 338 b 2 S i
Fhi

ay

i

PR T C 70 8 1982 ,1992 2002 4F 3 [E ik
ZEREBHBEEDEA R -TFA PZE5ZLH 50
it 20102012 4EF Ik & i R4 H R
T R-TFA RESZLH S AE SRR TREE RS
Fr G R L W I 25 SR A A AR T
B A ., 1982 ,1992 2002 2010—
2012 AEFR[E fa B A H 2 sl il i op 2 AR B B
KEAHEINE L,

F1 1982.1992.2002.2010—2012 FEXEEFRREAHWH RBRFERHERE g/d
2002 4 2010—2012 4
BN 1982 4F 1992 4F
] B AT P-4 Ik PN

e 0.72 3.59 5.60 7.35 4.92 13.40 - -
B 0.44 2.12 2.81 3.69 2.47 8.18 - -
fep gy 4.75 5.81 18.94 47.39 8.07 19.3 30.8 8.2
ks 3.22 8.25 5.15 12.88 2.19 2.5 3.2 1.8
73] 0.13 0.83 2.31 5.53 0.94 2.4 3.6 1.3

1.2.1.2 2012—2013 3K E 9 M. HIG X ER
B A gy il B BRI K

Xt 2012 AR E LA LT LR VLR
A TR BRPYA TR S 2013 AR 5 NS

FHAK S R - TFA PS5 FL ] An 97 S it 2470
SOHL R, 132 2012—2013 4F3K[E 9 M8 HIG X
Ji B 4 Bl W il il b A e T B, AR L
x2.
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R2 20122013 FEEINEH. BEREREGHNFRBEMAREEE g/d

Fik e LT L5 L T Qi i e SES]
(2012 4F) (2012 4F) (2012 4F) (2012 4F) (20124F) (2012 4F) (2012 4F) (2013 4F) (2013 4F)

A 2.36 9.97 5.70 6.77 4.52 3.10 16.55 14.14 12.25
R 2.33 4.38 2.16 3.48 4.11 2.14 12.05 24.74 21.37
fif 195 45.48 42.77 47.84 24.38 31.70 51.12 54.79 52.96 58.93
ik 0.93 1.07 1.59 3.32 0.90 1.48 0.49 0.63 7.92
(] 11.26 9.95 8.03 28.44 11.51 13.12 13.86 7.56 1.18

TE R BRIR T A bR AR LR S . R )
120103 20122018 AR FBEPT AL T IE 3 R - TFA P92 LI 5 03 9 AT O ST

A e R A3l ah s B Fh 28 M T S 133] 2012—2018 AEFREPEPY LT ST 3 A
X 2012—2018 AEFREIREPY LT 5 3 A& BRI ASYE SR S o, 45 R L3 3,
£3 20122018 EREMA.CTSTEIAERREAIVUFRBREMER GRS g/d
By Fli 2012 4F 2013 4 2014 4 2015 4F 2016 4 2017 4 2018 4F
24 9.97 9.10 8.00 8.30 9.75 9.86 9.59
Ed| 4.38 3.86 3.64 4.88 6.30 5.21 4.38
i ff 1% 42.77 45.89 42.41 38.41 37.40 36.99 35.07
LTS 1.07 1.29 0.85 0.96 1.34 1.10 1.64
TR 1, 9.95 8.96 9.75 9.67 11.97 13.15 14.52
| 3.10 2.74 3.29 2.74 2.74 3.01 3.01
E| 2.14 3.01 3.01 4.11 4.66 4.11 4.11
(S 415 51.12 34.52 35.62 36.44 36.44 39.45 39.45
1585 1.48 1.64 1.37 1.37 1.64 1.92 1.92
1 13.12 8.22 8.49 8.49 9.59 11.78 11.78
4 4.52 5.67 4.52 5.15 5.18 5.04 5.23
Ed| 4.11 3.51 3.07 4.16 5.15 4.99 4.52
R ff 15 31.70 38.93 29.84 37.23 27.75 28.27 29.78
585 0.90 0.85 1.10 1.15 1.40 1.48 2.41
FR 1 11.51 11.40 10.77 14.00 12.74 13.29 14.74
1.2.2 R4shydlsh b ieli e (k 4) 1.2.3 2yl s i i v s R D5 R % 5= 1Y
*4 RammtimbiEReaE 2/100 g b
A FA ] ik TR Y PR R B A4 sh il i e 0C16: 1 1C18: 1
2.3 14.1 3.8 5.9 3.3 1C18:2 [ &tk AT TIsE " B 5,

TE AR A A AR D &5 8 WL SCRR L9 T, 2L i (9 i M 5
AR T S d ORI PR B R B SRR

x5 REmWHIRAERH (C16:1.C18:1 1 (C18:2 & & mg/g

s B FA 175 Wik

6t/7tC16:1 0.53 +0.07 0.49 +0.11 0.42 +0.08 0.49 +0.15
8:C16:1 0.52 +0.03 0.42 +0.25 0.33+0.01 0.26 £0.17
9:C16:1 3.07 £0.11 4.03 £0.42 2.01 £0.12 1.45+0.35
10:C16:1 0.26 £0.04 0.23 £0.00 0.19 £0.08 0.10£0.02
11:Cl16:1 0.40 +0.10 0.25+0.20 0.31 +0.05 0.14 +0.01
12¢C16:1 1.44 £0.25 2.32+£0.54 1.22 £0.03 0.81 £0.08
13:C16:1 0.13 +0.04 0.14 +0.04 0.18 +0.07 0.08 +0.03
3:Cl16:1 6.08 £0.36 7.96 £1.04 4.50 £0.45 3.07 £0.67
4:C18:1 0.10 0. 00 0.15 +0.04 0.13+0.01 0.06 £0.01
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&k5 mg/g
Jig 1 4 FH fif 47 Wk
5:C18:1 0.11 +0.01 0.12 +0.03 0.09 +0.00 0.06 +0.01

61 ~8:C18:1 1.62 +£0.20 1.44 +0.35 0.32 +0.02 0.24 +0.02
9:C18:1 1.77 £0.22 2.09 +0.51 0.36 £0.02 0.39 +0.04
10¢C18:1 9.12+1.14 3.22 +0.79 1.89 +0.09 0.64 +0.06
11¢C18:1 8.79+1.10 11.65 +2.85 2.68 +0.13 7.61 £0.72
124C18:1 1.73 £0.22 1.73 +0.42 1.61 £0.08 0.84 +0.08
131/141C18:1 2.93 +0.37 3.06 £0.75 3.54+0.17 2.41+0.23
15:C18:1 1.03 £0.13 1.07 £0.26 1.33 £0.06 0.86 +0.08
16:C18:1 1.05 +0.13 1.34 £0.33 1.51 £0.07 1.12 £0.11
StC18:1 28.25 £3.54 25.87 £6.33 13.47 £0.65 14.22 £1.35
9:12:C18:2 1.39 £0.21 1.18 £0.30 1.56 £0.27 0.91 +0.07
9¢131/8¢12:C18:2 0.21 +0.02 0.87 +0.61 0.54 +0.17 0.23 +0.03
8c12:C18:2 ND ND ND ND

11 RO BB PEE(17 37)  0.6320.11 0.55 +0.00 0.78 +0.13 2.03 +0.23
9012:C18:2 0.59 +0.15 0.60 +0.15 0.51 £0.06 1.61 £0.23
9:12¢C18:2 1.09 £0.34 0.76 +0.20 0.77 +0.27 1.28 £0.37
S1C18:2 3.97 +0.48 3.91 +0.51 4.38 +0.38 6.06 +0.56

T :ND FoRoARM

1.2.4 R-TFA i ARHHE
BYh TRA ()2 & (1) 715
C,=c,(3t16:1 +3¢18:1 +3£18:2) xB,/100 (1)
K CoNE i FaPh TFA 1P 5 &,
mg/gsc, N i R EY BRI TFA S, mg/g; B,
HE L R RN E R, e/100 g,
TFA $Z A2 (2) T

D, = Y (F, x C/1000) (2)
i=1

KD AR H I TFA A H, o/d; F,
REAKREE (R EYI R R, /A CoNEE L R
H TFA (P35 & it me/ g0
2 RS
2.1 HREERMEE R-TFA FEAKF

WA B2 sh il b g D5 & 5 (58 4) gl
SRR & (£ 5) LA (D) Al 3HE R 4
SPrfilah b TFA 56 251 L3k 6,

H% 6 nl %, R =R A R - TFA [ £ 2
A8l an h AR TFA S, 0 5. 32 mg/g,

HYCEYSky, o 1. 38 mg/g, RS TFA & & AIX,
H0.19 mg/g, MAEE 1 K6 LLKLAK(2) Al
A FREI S JE ]k A S Bl 2 sh Py il dh (1 TFA
A KR -TFA SR ZR IR T,

R6 RamyE@T TFASE  mgg
A A fif 17 Wik R Y)
0.88 5.32 0.85 1.38 0.19

TR R - TFA 5 WGk 11 ] .

d15 7 A0, 1982 1992 .2002 4F L % 2010—
2012 AF R H JE R R - TFA $#t AKSEZE S T H .
2010—2012 4EF% [ 2 9 R - TFA A& 5 2002
AERAHEEBE N T 72, 73% ,2002 45 1992 AEAH L,
BT 41.94% 52002 4E 5 2010—2012 4F 14 5 i S
R R - TFA FEA S5 T AR JE R HA & 16 5
AR R 2002 4RI JE R AT Z 1R A
Wiky S TFA (L3 1) ,2010—2012 4= 00) 222
DR AP R (22 5, SR A B 1) TFA S A
F#3 (£,

7 1982.1992.2002 F£ I 2010—2012 £HEFERH R-TFA BAE g/d

5iH 1982 4 1992 4 2002 4 2010—2012 4F

T ks A T kR )
R 0.001 0.003 0.005 0. 006 0. 004 0.012 - -
ENW 0.002 0.011 0.015 0.020 0.013 0. 044 - -
BE, 0.004 0. 005 0.016 0.040 0.007 0.016 0.026 0.007
Wik 0. 004 0.011 0.007 0.018 0.003 0.003 0.004 0.002
R4 0.000 0. 000 0. 000 0.001 0. 000 0. 000 0.001 0. 000
RARAE 0.011 0.031 0. 044 0.085 0.028 0.076 - -




2021 4FZH 46 5 S M

S A EC!

Rl

107

2.2 FREAH.BERERR-TFA #BAZ

A0 AR IXE ROk B 5 Bl 2 sl & i) TFA

WP 2 L6 L AK(2) At A H R EA AR R -TFA B AR, LK,

®8 AEEM.BERXERE R-TFAEANE g/d

WiH EE] Ly L5 7y R By T e E g
(2012 4F) (2012 4F) (2012 4F) (20124F) (20124F) (2012 4F) (2012 4F) (2013 4F) (2013 4F)
A 0.002 0.009 0. 005 0. 006 0.004 0.003 0.015 0.012 0.011
B 0.012 0.023 0.011 0.019 0.022 0.011 0.064 0.132 0.114
ey 0.039 0.036 0.041 0.021 0.027 0.043 0.047 0.045 0.050
Wik 0.001 0.001 0.002 0. 005 0.001 0.002 0.001 0. 001 0.011
R % 0.002 0.002 0.002 0. 005 0.002 0.002 0.003 0.001 0. 000
SR 0.057 0.072 0. 061 0. 055 0.056 0.062 0.129 0.191 0.186
HIZE 8 HIH1,2012 2013 45, NIRRT 20 FARAKZE.

T &A . ABEKIER R - TFA A& 5 E8m,
g 5SS R - TFA 8 AREE, 400k
0.191 g/d 50.186 g/d,Fiim 5 N5t H) 5hf , &
WOl A J R4t PR B AR /e 5 148 1, s RO 44

AR 3 3 6 RLEA(2) Al R A R E L
7B TR 3 A8 RO BSR4 s b i)
TFA SR ALK R - TFA B8R, 4R IL%K 9,

F9 20122018 EHRETT . BEAGIEIEAERMN R-TFABAE g/d

P WiH 2012 4 2013 4F 2014 4 2015 4 2016 4F 2017 4 2018 4
A 0. 009 0. 008 0. 007 0.007 0. 009 0. 009 0.008

B! 0.023 0.021 0.019 0.026 0.034 0.028 0.023

T fE 4y 0.036 0.039 0.036 0.033 0.032 0.031 0.030
ik 0.001 0. 002 0.001 0.001 0. 002 0. 002 0. 002

3 0. 002 0. 002 0. 002 0. 002 0. 002 0. 002 0.003

MIEAR 0.072 0.071 0.065 0. 069 0.078 0.072 0.067

A 0.003 0. 002 0.003 0. 002 0. 002 0.003 0.003

B! 0.011 0.016 0.016 0.022 0.025 0.022 0.022

[Si] a1y 0.043 0.029 0.030 0.031 0.031 0.034 0.034
ik 0. 002 0. 002 0. 002 0. 002 0. 002 0.003 0.003

(73 0.002 0. 002 0. 002 0. 002 0. 002 0. 002 0.002

MIEAR 0. 062 0.052 0.053 0.059 0. 062 0.063 0.063

L 0. 004 0.005 0. 004 0.005 0.005 0. 004 0.005

B! 0.022 0.019 0.016 0.022 0.027 0.027 0.024

TR 1y 0.027 0.033 0.025 0.032 0.024 0.024 0.025
K 0.001 0.001 0. 002 0. 002 0. 002 0. 002 0.003

R 0. 002 0. 002 0. 002 0.003 0. 002 0.003 0.003

LI AR 0.056 0. 060 0. 049 0.063 0. 060 0. 060 0. 060

H 3% 9 AN, 2012—2018 4%, 10 T4 B 5
WA EER R - TFA AR SRR K,
2.3 dtit

25 TR, TR E R A R - TFA Aok
SEE AR BRI Ry . FREER R - TFA (98 A
KT AMNE, U R0, PHAE R R R - TFA 4%
AN 0.8~3.4 g/d, REFTLIIRIE R - TFA FEA
AR R —TOE BEHLSE Xt
HEWF 5T, 38 44 f B 55 1 43 il 5 R 4 S 00 1
R -TFA &6, MEE NI 4 8. 45 REH], &)
i R - TFA 7] GB350t JIH [ B A2 28 7 AR AN R 52 e, 1B

TEBEHEA R — TFA X I fig 0 H Ao 04575 9 RS [A]
FMAK" . R-TFA X AMRA 2 98 kY
SN AT e 5 HSRAARAROC R - TFA £ 1C16: 1 1C18: 1
FeC18: 2 ZF ZFh A&, B2 116C18: 1 DL [
9:C16:1, 11:C18: 1 JE [ 4 Zh ¥y & &t e 1Y —Fh
SR AR IR, HnT LT S AE 1 kA AE R
N 11:C18: 1 A A=Wkt Ak K 9¢, 111 — CLA, ¥4k R Ky
11% ~30% ' 9¢,11t - CLA A H % i Fia
B ko RERE ALV E T e BA T AR DT AL 2 A
PEA R ARS8 e g S Th s ™ o ek, 96Cl6: 1 R
BB 1 T 5 2R A B , 6 W B A e A — s 41D
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IR, B REST M4 TR 1 A sh W B 5
TR 91C16: 1 A iAok 11:C18: 1 Ak
B S AT ST T A IR oK U5 s 2 A R X
NG K P e 4 B ) 8 i R e, 285 2R R R - TFA
AT AR B =R W7 BR P4 e 5 | & 4 M0 T, e ) 2
£ 100 wmol/L ), 4 i 1% 77 FF 1f i 2 F B, i T
NO 43, [l RHE & ICAM1 \VCAM -1 F1 IL -6 25 %
i R ek 3 T, HL b ok V5 s R i R AE
ORI R - TFA 570 5
3 4RiE
R - TFA By AT 5 A d e AT BB A7 78 71 2 &
MR, IGfE R - TFA G 25, o A . ARRIA A
WF5E & PR 1982—2012 4F 30 4F ] 76 [F & | R - TFA
WAEZAF K ,2010—2012 4E 4 EH 5 R R -
TFA $E A4 0.076 g/d, Hlsm TR, 2012—
2018 4FIL 7 PRV S 3 44 5 R R - TFA A &
SRR, Ji4h, REE R R - TFA (95 AK
AR TP E A
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