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Dietary intake of trans fatty acids and its risk assessment in Shanghai residents
aged 15 years and older
YANG Jingjin, CAI Hua, LUO Baozhang, SONG Xia, XU Biyao, QIN Luxin, QIU Danping, LIU Hong
(Shanghai Municipal Center for Disease Control and Prevention, Shanghai 200336, China)

Abstract: Objective The aim of this study was to determine the content of trans fatty acids (TFAs) in common foods
sold in Shanghai and the consumption of these foods, and to assess the dietary intake of TFAs and its potential health risks
among residents aged 15 years and older in Shanghai. Methods Six hundred and sixty-four food samples from 11
categories were collected from supermarkets, farmers’ markets, restaurants, and other sampling sites in Shanghai. The
TFA content was determined using the standard method GB 5009. 257—2016. Combined with food consumption data from
the “2013 Shanghai Diet and Health Survey” , the daily TFA intake and energy supply ratio of each individual were
calculated using a simple distribution model (deterministic assessment). Results The average TFA content was highest
in vegetable oil (0.7 g/100 g) , followed by milk and dairy products (0. 67 g/100 g). The average TFA contents of beef,
mutton, and their products were also high (0. 51 g/100 g). The average TFA intake was 0. 34 g/d, and the average energy
supply ratio was 0. 18%, which is well below the ratio recommended by the World Health Organization (1%). The TFA
energy supply ratio of most residents was in the range of 0. 1%-0. 3%, with a maximum value of 0. 69%. Processed foods
accounted for 75. 16% of the total intake, with vegetable oil contributing the most at 51. 58%. Conclusion Vegetable oil
is the main source of dietary TFAs for residents aged 15 years and older in Shanghai. The health risks of dietary TFA
intake in the population aged over 15 years in Shanghai are very low.
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P Tolk A= 72 B9 TFA (Industrially produced TFAs, i-
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Table 1 TFA content of various foods

TFA %3 /(g/100 g)

1 > g S
P FE AR o em ol
Sl £ 105 0.20 0.09 1.19
DET 40 0.19 0.07 1.19
ke 40 0.20 0.12 1.06
M 25 0.21 0.12 0.79
L K FL A 60 0.67 0.25 4.90
1 i 10 0.37 0.33 0.61
17y %3 10 0.51 0.50 0.91
R IEFL 10 0.04 0.04 0.06
WAFL 10 0.06 0.06 0.07
3t 5 20 1.53 1.24 4.90
A2 TR B LA 40 0.51 0.15 2.85
A 10 0.18 0.07 0.98
Al 4 A 10 0.08 0.06 0.24
Ed| 10 0.53 0.20 2.85
B E R 10 1.25 1.23 2.48
AR 70 0.14 0.00 8.29
THE/NE 23 0.00 0.00 0.01
HiE-Slike 10 0.00 0.00 0.01
At vl A B 37 0.26 0.00 8.29
LR 7RI 55 0.70 0.58 2.45
15 50 F3 Bl SR 40 0.12 0.09 0.29
558 0] 20 0.10 0.08 0.29
AR 20 0.14 0.14 0.29
Rl 120 0.05 0.02 0.97
LS i 20 0.03 0.02 0.11
WA 20 0.04 0.03 0.21
T Al i e 21 0.02 0.01 0.14
BN EGP 19 0.00 0.00 0.05
iR 40 0.11 0.04 0.97
B RIR 20 0.20 0.18 0.46
T 50 0.05 0.01 0.75
[ 4 7 Ak 10 0.04 0.02 0.18
I 12 0.04 0.02 0.15
Gl 28 0.07 0.01 0.75
J A6 B 40 0.15 0.14 0.30
PR T 05 (8 £ 64 0.11 0.07 0.57
PpE DR =G 31 0.14 0.12 0.57
D5 B /B /1 A SR 23 0.08 0.05 0.35
R 10 0.04 0.02 0.22

VE < ACBIF T b B R B A B K 5 S
2.2 i TFA A4 B

XF & KB A TRA S A 4K 347 20 B, 45 2R W
2. KEROKVRM TFA LL C18:1 11t 4 &, AN A
SH—EM C16:19t.C18:16t.C18:1 9t, L fe /b
FJ trans C18:2 Fl trans C18:3, JL-F A C20:1 11t.
C22:1 13t. &M T &GP HRKH C22:1 13t,
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HRAIE TFA B A KL (H TFA 54K
P ATIEA— . Hoh R R KRR R TR
an IR PRV SO R Y TFA 435I LL C18:
1 11t.C18:3 9t, 12t, 15t,C18:1 91, C18:1 9t,C16: 1

9t N E Wb C18:2 9t,12C.C18:3 9t, 12C,
15t+C18:3 O, 12t, 15C & f 5 2 5 15 5 7 JOf A
OB TFA O C18:1 111.C18: 1 9t I L & &
M trans C18:2 Al C18:3 9t,12t, 15t T HKZ .

F2 KREMHP16F TFA AR BUE 53 1L (%)

Table 2 Composition ratios of 16 TFA isomers in various foods (%)

EETE
LRI RIS B s s i S0 o b kR Wik R

TFA 514 RS FrAE AL
C16:1 9t 14.32 0.00 13.23 0.00 0.00 5.08 5.77 6.35 0.00 4.25 74.51
C18:1 11t 62.22 94.23 50.79 0.73 0.43 20.34 42.31 11.56 0.00 4.24 0.00
C18:1 6t 9.77 0.00 0.00 22.63 0.00 8.47 7.69 11.27 3.70 0.00 7.84
C18:1 9t 3.93 0.00 2.65 0.00 0.00 27.97 26.92 46.80 55.56 8.09 0.00
C18:29C,12t 5.18 2.04 10.58 0.00 8.63 5.93 5.77 7.05 11.11 17.76 12.75
C18:2 9t,12C 1.16 3.74 5.82 1.46 18.27 9.32 7.69 6.05 0.00 19.26 0.00
C18:2 9t,12t 0.00 0.00 0.53 2.19 0.00 5.08 3.85 3.51 29.63 10.53 4.90
C18:39C,12C,15t 1.50 0.00 4.76 0.00 10.79 0.00 0.00 0.00 0.00 4.99 0.00
C18:39C,12t,15C 0.09 0.00 1.59 3.65 5.32 5.93 0.00 3.60 0.00 3.77 0.00
C18:39C,12t,15t 0.00 0.00 4.76 0.00 10.79 0.00 0.00 0.05 0.00 6.64 0.00
C18:39t,12C,15C 1.81 0.00 1.59 0.00 5.32 7.63 0.00 2.57 0.00 1.24 0.00
C18:3 9,12C.151+

(0 0.00 0.00 2.12 23.36 35.11 0.00 0.00 0.19 0.00 0.54 0.00
C18:3 9t,12t,15C
C18:3 9t,12t,15t 0.00 0.00 0.00 45.99 0.00 3.39 0.00 1.01 0.00 17.31 0.00
C20:1 11t 0.00 0.00 1.59 0.00 5.32 0.85 0.00 0.00 0.00 1.37 0.00
C22:1 13t 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

(DA T C18:3 94,12C, 150 Fl C18:3 91,121,15C Pl S A4 A4 FE 52 56 el 72 P JE 3L 58 40 8 WA IR 11

2.3 EEYIE SR T
2.3.1 A#Eod

HE 4 A AE B A BRI 2B 2013
AR 1 T R £ 5 R 0 W A O A X 5
FRARWY PRSI X BHEAT A A, £ RS B LR 3,

3 2013 4F 1T E R S f R 00 R A

X G2 A1 B

Table 3 Basic information of respondents in 2013 Shanghai

diet and health survey

il LEEYN 4 NECLE B/ %
s/ %
15~44 517 30.41
45~59 569 33.47
> 60 614 36.12
1 51l
5 846 49.76
i 854 50.24
X 35
R 3 X 838 49.29
WA A X 408 24.00
370 2R b [X. 454 26.71

2.3.2 HingWm-F-1HiH 2t &

ARG H AR YR P SR 4 TR
BT B YR 3R b R W B W 2% Ol AR S5 T 2 R
Ar, 3% SRR SR FH SCIR 6 B0 R AT A A
2.4 TFASEA = MEREL

LR R TFA A 2 KRB L WL 5. 15
B K UL B NEE TRA SEB AR 0. 34 ¢/d, It

AELL M 0.18%, B A FERE L5 97.5 B 20 7
BAE(P97.5) 4390 0. 72 ¢/d F1 0. 41% . A[RIAE &
2 Bk I NHE TRA B8 8 K AL B L AH S, 1T AN [R]
X N HE TFA A B K gE A 3 2% 5 (P<
0.05), LD IX R B TFA -394 A& e i, e 55
X R Rk, KB m RAERE LL7E 0. 1%~0. 3%
LN, KN 0.68%, 15 % J L B A#E TFA
HERE Lo B9 A HE 23 A LI 1
2.5 RFZEE X TFA BEA R BTlkR

ARWIEAG & 2K & 5 LT R RER TFA
AR TTER R IR 6. I T & &2 E RER TFA
1 EERR , 7 R A K1Y 75, 16% , I AR i
EEALKEHPXRER TFA A STHCR e 1Y, 20
51.58% ; M40 /Y DT Bk R Jm 55 2 7, 5 7. 85%. Jifth
I TR R ARG, g R AR L
A TTER R BN 4. 17% 1. 61% ., KR KR TFA
2y JE R TFA 8% A K19 24. 84% , v 5T ik
Ro R RWASTL K 10.95% , 4= F A K Ho 1 & A
kT FL S A FL S AF BT R R O 7. 72%
6.17%.
2.6 AN[EE G0 s 28R 16 A K Ik fE L

NGRS aw YR N O & =g A
B2 g R g 15 2 KDL B R E
TFA $ A & &AL R ¥ b F 5 KK F . i T
B G AR AT VEAR ) B T80 AS ), A 9T FH %) 5 32 A 80 40
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T4 YRR A D HAREYHE 40 2 (g/d) 900 1120.00
Table 4  Average consumption of target foods in food frequency jgg 1100.00
questionnaire (g/d) 600 18000 ug
Y ET B AT FH I SR 500 000 &
160.00 =
T 6.75 =400 B¢
S5 0 B i KEAR 3.47 300 {40.00
i 17.50 200 120.00
Wy g 0.51 100
Wik 1.13 0.00
PR, . 0-0.1 0.1-0.2 0.2-0.3 0.3-0.4 0.4-0.5 0.5-0.6 0.6-0.7
ARAM &R 1 TEAUERELL .
WA . . X
P 010" s TR A
F A 7.65 1 TFABERE He A AT 23 A1
2 2 HE R A 2 Y 171 Figure 1 Population distribution of TFA energy supply ratio
a N 1.81
P 0.77 F 6 AIFTFARI &Y sUik R Gt RE LT3, %)
TRE /N 1.21 Table 6  Food contribution rate of different foods (calculated by
Py =) D 1o A
T il Z& A ’tﬁ 4.85 energy supply ratio, %)
SHLAt ol 0.81 :
Y 40 27.60 TEA IR H i 44 Uk
- 53] 1.70 LiEE7/ Rl 51.58
BNEWIDSE B o 0.200 16 £, 7.85
LLEN 0.02" U/h 4.17
OB Wi 12.33 R 2.38
At 4.90” W LR IR 2.22
o Rk R 215 I B 168
I#] {4 373 4 0.32% HE i 1.61
PR %*(E;;‘J{:\%‘% 1.22% VR 1.34
S ke 0.19 Hf 233
AL T LT 0.68 N 7516
WepE e =G 5.30" e
WAL 10.95
PR K7 E B D5 B T 2.72 .
R 19.90" RAIR AU qi,i[ﬁ&jiﬁjm 772
- - KL R AL ] 6.17
TE B (1) 2% A 2011 4R Jb gt 7 INMTT 328 S DL B NHE S TFA £ N 24.84

Wy Ptk ol SR 3R A U R (2) A E <2012 48 [ R R R S fe
JHE R 5 M U R (3) Sk B 2011 AR T 3 % R DL NHE
TFA L0 IR 0 7y 3 5 7
RS OKIPEHNRETFA BEA S (g/d) B AERE L /%
Table 5 Dietary TFA intake (g/d) and energy supply ratios of
each group/%

I3 FAGEE LAE LI E $EA G P97.5 fLRELL P97.5
AR
15~44 0.34 0.17 0.73 0.39
45~59 0.34 0.18 0.71 0.40
60~ 0.33 0.19 0.70 0.41
el
5 0.34 0.17 0.71 0.39
8 0.34 0.19 0.73 0.43
[X 45,
3k X 0.40 0.21 0.79 0.44
WRBHE A X 0.32 0.17 0.61 0.36
TG R Hb X 0.24 0.14 0.50 0.34
At 0.34 0.18 0.72 0.41

KA S, NI I AR B TRA AR A7 —
AN B E T

3 itig
MR PEAG 45 50, BT 15 % X PL B ARE TFA
AR 0.34 ¢/d, FIHERE L M 0. 18%, it

VE (DU G0 FE K /N £ dh 0 AN D 3 T 4 T 7
1 B A e T R O TR A sy (B T
fis F WHO 8 UK (1%) % F 2011 4F B K I
JEH) TEA KU PPEAS 25 5 b db st 7 N Pk T 4 A
TFA VL8 1L (0. 30%)" . 4% 45 W 41 1k 51 41 K&
DERZH AN HER) TFA S XL 68 o ¥ R i WHO 2
WA EBRIE (19%) 1 —2F . Jo 3R X E R TFA P
HEBELE (0. 21%) b 2 /5 T A4 M X )3 R (0. 14%) .
FAFWE A MR A X g TRA R 6E B B9 & o 1 4
{7 B (P97.5) 4 0.39%~0. 44% , Ji A #8 i+ WHO
AW ERRIE(1%) o A TFA B8 L 7E A
1 3 A R, R R AR BE L TE 0. 1%~0. 3% {8
Bl B KA 0. 68% . MOARFIZEE S AT TFA A
B DT IR 2R A, I T S R A KR 75.16%,
Ho A 4 i TRk R R, 2 51, 58% , Tl A Y Tk
RIS 200,05 7.85%. LA UL b A SRR
I LT 15 % DL B R REE TFAs 19 5
FEORWE; LT 15 UL EABERE A TFA
F14) ikt SR AU AR A o

AT G I KE /N B A R 2R R E A TRA & =
YIE %N 3.9 mg/100 g Fl 1. 16 mg/100 g, 5(
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Figure 2 Dietary TFA intake and energy supply ratio in different countries

B B 3 M 1 I 8 A KT B HL XU B £k )
5 N R 2 DR TRAs & 1A (0. 24 ¢/
100 ¢ A1 0.31 g/100 ) ML 2Z R B K, H S5 L
S8 A R T K B TR SR B AR RIS B ) o
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