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Introduction of the Updated Content of Tests of Fats and Fatty Oils in the Chinese Pharmacopoeia 2020
Edition and Determination Examples of Trans Fatty Acids

LYU Jing, FANG Xinxin, SHAO Hong, ZHENG Luxia“, CHEN Gang*(Shanghai Institute for Food and Drug Control,
NMPA Key Laboratory for Quality Control of Therapeutic Monoclonal Antibodies, Shanghai 201203, China)

ABSTRACT: OBJECTIVE To introduce updated content in the general principle 0713 “tests of fats and fatty oils” in Chinese
Pharmacopoeia 2020 Edition. METHODS Compared the updated items with foreign pharmacopoeias, introduced the concepts,
measurement principles and applications of the updated items, and determined the trans fatty acids in soybean oil(for injection)
using the trans fatty acid determination method. RESULTS The updated content unsaponifiable matter, alkaline impurities,
fatty acid composition, anisidine value, sterol composition and trans fatty acids reflected the new concepts, new methods and
new technologies in the field of test of fat and fatty oil in China in recent years. Verification of trans fatty acid determination
method showed that typical trans fatty acid methyl esters had good linear relationship within the ranges of 20—-450 pg-mL~'(all
R?=0.998 0), and the RSD of repeatability test was of 0.7%—10.2%, the limit of detection was of 5-10 pg-mL~" and the limit of
quantitation was of 15-34 pg-mL~!. The results of 20 batches of soybean oil(for injection) based on the normalization method
were basically consistent with the internal standard method. The content of trans fatty acids in the products of domestic
enterprises was higher than that of foreign enterprises. CONCLUSION This edition of the general principle closely follows the
development trend of the international advanced pharmacopoeias, and at the same time has achieved self-innovation and
breakthroughs. Its implementation is beneficial to better improve the technical ability and management level of ester substance
inspection. The trans fatty acid determination method can be used to determine the content of trans fatty acids in soybean oil(for
injection).

KEYWORDS: Chinese Pharmacopoeia 2020 Edition; tests of fats and fatty oils; supplement; trans fatty acids
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Tab.1 Updated items and comparision of the inclusion of national pharmacopoeias!'-*!

5K EZI 2015 45 T EIZHL 2020 4R FeEIZ UL 43 b HEE 2 2020 éﬁ}f}i/ HARZ/I7 17 i
i 0713 i 0713 F$ ¢ 401 RRUHZ L 10.3 fiT BiFSE 1.13
HEIR A H v v v / K
R v J V 225 N
Prolex v V / 2.2.6 /
5 v J J 2.2.14 N
HE A / / / 22.18 /
il N N N 2.5.1 v
bz \ \ \ 253 N
L N \ N 254 \
SuE= I (cl V v J 255 /
2k V J J 2.5.6 N
PR 1E / / N / N
Ry / ez Xl 2.5.7 N
8 M2 / ez J 2.4.23 /
g I R 5 v v J 2.2.18 N
()
JE R 4 1 / VCHTH) \ 2422 /
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M v e R / / / 2.8.6 /
KSR J J TR S5 T K 43 2532 /
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H SR e / NGH) J 2.5.36 /
MERE / / v / /
BN / NG %) / / /
e IC R e / / IR Bl(2.431) /
BB OK H5(2.4.27)%%:

I R AR AR 2.2.5 53R BP 2020/EP 10.3 YR 4 S

Note: ¥ meant loading; / meant unloading; 2.2.5, etc meant appendix no. of BP 2020 / EP 10.3.
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Tab. 2 Regulations/recommendations on trans fatty acid limits by international organizations and countries around the world!'3!

BA ERALZU(FAO) ik . _ 1 £ " P 5 .
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0001478599); 52 ZH 4184 A Wi H e 6T HE (S
NU-CHEK 2A#], fit5: J1-A); +—keRHil=
g (Ht5 . SLBN2641V), | — &g H fig (it -
BCBN6546V) . JH H EE (4it*5 : PLEX5732V).
RATMAR P EEGHIE S . TUEN3945V) ., 7 12 B fig
IR & %t I8 5 (trans-C18 = 2: 50% 9t,12t, 20%
9t,12¢, 20% 9c¢,12t, 10% 9c¢,12¢, 5 : XA20037V;
W . 10pgmL™) . Wk R ' ER TR A XF B8
(trans-C18 : 3: 30% 9t,12t,15t, 15% 9t,12t,15¢, 15%
9t,12¢,15t, 15% 9c,12t,15t, 7% 9c,12¢,15t, 7%
9¢,12t,15¢, 7% 9t,12¢,15¢, 3% 9¢,12¢,15¢, 5.
XA20620V; WEE: 10 pgrmLY) . 14% =5 ALH
FEVA TR L5 . BCCCO180)¥4 M [ 35 [E Sigma 23 7
RA G W B B (B E FAPAS ], L5 .
T14163QC; |z|<2 {EFFI2Y 0.073%~0.358%); HI[E
SeAEbe ) ke AE . S . JoKER
FREN 4R i 4k

o E AR 22 2021 4F 3 A4S 38 454 5 4]
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Tab. 3 Linearity, range, detection limit and quantification limit of trans fatty acid methyl ester

e R H e AT R (n=6) JEHl/ug - mL! R? i B /ug - mL~! E # B /ug- mL!
C18:1t9 Y=1.052 8X+1.974x103 20~350 0.999 8 5 16
C18:2t9t12 Y=1.225 2X-3.699x103 50~300 0.999 6 5 16
C18:2t9¢12 Y=1.317 0X-1.287x1073 20~120 0.999 6 5 16
C18:2c9t12 ¥=1.331 6X-5.589x10* 20~120 0.999 6 5 16
C18:3t9t12t15 Y=1.812 0X-3.225x102 75~450 0.998 1 4 15
C18:3t9t12¢15/t9¢12t15 Y=1.434 6X-1.453x102 75~450 0.998 1 8 27
C18:3¢9t12t15/t9¢12¢15 Y=1.199 4X-1.974x103 55~330 0.998 1 10 34
C18:3c9t12¢c15 Y=1.016 4X-4.161x10" 35~105 0.998 0 9 29
C18:3c9c12t15 Y=1.010 2X-4.279x107 35~105 0.998 0 9 29

T4 RABHBREGHER

Tab. 4 Repeatability results of trans fatty acids %

AT SRELSLLLS wH RSD
1 2 3 4 5 6

C18:1t9 0.063 5 0.058 7 0.060 4 0.0542 0.054 6 0.062 5 0.06 6.6
C18:29¢12/C18:2¢9t12 0.601 8 0.5828 0.5729 0.5716 0.580 4 0.604 2 0.59 2.4
C18:3tte/tet 02124 0.166 8 0.171 4 0.164 7 0.176 0 0.168 8 0.18 102
C18:3ctt/tce 0.8745 0.887 4 0.893 7 0.8815 0.8923 0.887 0 0.89 0.8
C18:3ctc 0.119 8 0.1058 0.116 6 0.1157 0.1176 0.1256 0.12 5.6
C18:3cet/C20:1t11 0.7575 0.798 4 0.786 2 0.789 8 0.7919 0.774 5 0.78 19
SRR 2.63 2.60 2.60 2.58 2.61 2.62 2.61 0.7
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Tab. 5 Comparison of results between normalization method
and internal standard method

Al Elin=2 RBUA—1kik/% PARik/g-(100 g)!
EAAr 1 20190301 2.62 3.27
E WA 2 A80190301 2.47 3.01
EAAL 3 X18S181010 2.62 323
E N4 4 19110101-2-01 2.29 2.82
E4Mk 1 17C1719 0.24 0.30
FE ok 2 8ONA90S 0.49 0.59
E Ak 3 570000-2190391 1.00 1.23
E4Mik 4 0001478599 0.92 1.15
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Fig. 1 Gas chromatograms of trans fatty acid methyl ester reference and the test sample

A—trans fatty acid methyl ester reference; B—test sample; 1-C18:1 trans fatty acids area; 2—C18:2 trans fatty acids area; 3—C18: 3 trans fatty acids area.
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Tab. 6 Trans fatty acids results of 8 companies %
A Al s C18:1t6/9/11  Cl8:2tc/ct ~ Cl8:3ttc/tct  Cl8:3ctt/tce Cl18:3ctc  Cl18:3cct/C20:1t11 i ANENTAR
EMAE 1T 20190301 0.07 0.60 0.10 0.86 0.14 0.76 2.52
20190302 0.07 0.60 0.10 0.86 0.14 0.76 2.53
20190303 0.07 0.59 0.10 0.86 0.14 0.76 2.52
E N4l 2 A80190301 0.14 0.48 0.07 0.81 0.11 0.71 232
A10190302 0.14 0.60 0.09 0.86 0.11 0.76 2.55
E N4l 3 X18S181010 0.07 0.59 0.10 0.85 0.14 0.76 2.50
X185181012 0.07 0.61 0.10 0.86 0.14 0.76 2.54
Epiak 4 19100102-2-02 0.12 0.74 0.14 0.96 0.16 0.85 2.97
19110101-2-01 0.09 0.62 0.08 0.71 0.12 0.62 2.24
19020101-2-01 0.06 0.59 0.10 0.86 0.14 0.76 2.52
EAME 1 17C1719 0.00 0.08 0.00 0.09 0.00 0.05 0.22
18C4811 0.00 0.07 0.00 0.09 0.00 0.04 0.20
18C4815 0.00 0.07 0.00 0.09 0.00 0.05 0.21
FEAM 2 8ONA9OS 0.00 0.16 0.00 0.18 0.00 0.15 0.50
8ONB901 0.00 0.14 0.00 0.16 0.00 0.12 0.42
8ONB9Y02 0.00 0.16 0.00 0.16 0.00 0.11 0.42
EShl 3 570000-2190391 0.04 0.28 0.02 0.34 0.05 0.29 1.02
570000-2190392 0.04 0.27 0.01 0.31 0.05 0.26 0.94
570000-2190393 0.04 0.24 0.01 0.32 0.05 0.27 0.93
EAME 4 0001478599 0.10 0.22 0.00 0.29 0.04 0.24 0.89
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FEAR ARG > 1% B G A ER < DL =
S B SR (RS 20% I8 FL LR 18 Hi%
B 1% ESHR)RE = K BC ], WER 7, 1d148
BREEERR (2 400 mL)HRGEZ: 1 700 keal=1 700x4.2=
7140 kJ, AHR AR TR FR R 2.2 gx7 140/8 400=
1.87 g, b KRSl & 85 g, FRIERIN 1.87 g/
85 gx 100%=2.2%. A IS f ok 8 e 2 50
B, nARRgE—AR: WA SRR (keal)/
Ak 75 R S (2)<0. 11, Fefth 2 AR i PR
(RIS A 0N 2.3%, 2.2%, T8 3
VR RAEE FH B 45 B A3 Ak 7 L AR G e, TR ]
FAH G AR MR BRI 2R 2%(5F 100 g Hilh =
Beh & 2 g).

AR ARG >2.2 g MR« T AR 7L
SRS R, BN — e 5 2 g(H bk =
Fis)kg(R R &), LL 144 60 kg & iy sl Ak
B, OBREER 2.2 g/(2 g/kgx60 kg) X 100%=1.8%; &
U, A A—B 1 d i 20%8 5L 500 mL ()1
PR, BREEA 2.2 g/(0.2 g/mLx500 mL)*x100%=2.2%.
KT FXCEBEARAGEREL

Tab. 7 Kabiven three-cavity bag nutritional infusion energy
and proportion

s Wy
S R
fepupem  WEEE EIEmRDEL REAE

11%/mL 18/mL 20%/mL /g

2 400 1475 500 425 85 1700

1920 1180 400 340 68 1400

1440 885 300 255 51 1 000

R LI (RS DU E R # 2 Be i L, TG
TRF—M o 10~50 mL, {25 83 B 4 31k
TR B R, IR AN AR T & S ATl h
SRR TR o5 AR W A DS UE (R 2), BIR
fHad 2% 100 ¢ Hil=BEEh &4 2 g).

4 R

DL b sl 24 8 2020 4EFRAE I 0713 “Hg 5
BRI e i i BT N AT T T, JF
o7 S 2K i i R 3 o K g (R A B Dk AT T
MR, 455 WREUEERY 20 AR, ENA

-526- Chin J Mod Appl Pharm, 2021 March, Vol.38 No.5

b7 it 5 2 7 R i e T Al (CHL i T
(1) 2%PREE) , PR AT 0 BT B 28 7™ it b i s =g
R AT

A R ) B SR ] s St i 2 i) e SRR kY, [+
IFSEELT AR A, HSEA f T A
F RS A 30 Y H R BE ) RS BKF, AT
PIGRAROCZY ity i B S ), PR B R 28 o i 22 4
PEFIA R
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