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Effect of tea polyphenol palmitate on freezing
resistance and frying stability of palm oil
HU Jinhua®, YANG Ya’, QIU Changlu®, LIU Qidong®,
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Abstract : In order to provide a reference for the development of palm frying oil, fractionated 18 °C palm
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b

oil with different additions of tea polyphenol palmitate ( antioxidant) was used as frying oil, and the
changes of trace precipitation time of crystal and hazing time of frying oil (tea polyphenol palmitate
content was 0, 50, 80, 100, 150, 200 mg/kg and 300 mg/kg, respectively) in 10 “Cand 15 °C freezing
tests, as well as the changes of acid value, p — anisidine value, total oxidation value, color, fatty acid
composition, polar components content and 3 — chloropropanol ester content during frying French fries at
180 °C were determined. The effects of tea polyphenol palmitate on the freezing resistance and frying
stability of palm oil were analyzed. The results showed that there was an stepwise increase in the hazing

time of palm oil in relation to the amount of antioxidant added, especially at 15 °C , the freezing resistance

was significantly enhanced at the tea polyphenol

W75 B 87 :2022 - 08 —28 ;& E H #7:2023 - 07 —20 palmitate contents of 50 mg/kg and 150 mg/kg.
TEZ /A (1969) , 5, TR, 2 F gL =5 The acid value, p - anisidine value, total
R I PR T AE (E-mail ) yzh-0301@ 163. com, oxidation value, fatty acid composition, polar

BEMEE AN, TN (E-mail) 1251866712@ qq. com, components content of the frying oil were not
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related to the content of tea polyphenol palmitate. The color of palm oil added with tea polyphenol

palmitate after frying was darker than that of the blank group. 3 — Chloropropanol ester degraded severely

at the initial stage of frying, and then slowly and gradually, which was not related to the amount of

antioxidant added. In conclusion, the addition of tea polyphenol palmitate to palm oil can significantly

improve its freezing resistance. When the content of tea polyphenol palmitate is 50 mg/kg or 150 mg/kg,

its freezing resistance effect is the most obvious, but it can not effectively improve the frying stability of

frying oil.
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W 7 i/ T kB BuEtl kKB
(mg/kg) BffEl/h BHEZR AR EFEZK
0 0.5 2 13 17
50 3 4 17 33
80 4 10 27 33
100 6 10 31 38
150 10 15 33 66
200 10 15 36 66
300 12 17 37 68
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PR YA 2 AR R TR % i 0 50 mg/kg I, A
AR RIAHAL T2 AL CRES ) i 17 h R E
33 h, BUORRCRIETE T L 1A% 225 2 Wbt B i o
iR 150 mg/kg B, KR 17 h $EK % 66 h,
528 Z WP RER TR & 5 50 mg/kg BEAH HE, HUTRAKL
RPTET 15, HRE e X HF L T RIATE
15 °C A4, FETT R LA HELI by 32 B2 3L i AR B KE &
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R2 FEFSEHIFHBREERNENFEBEREIRERRENTL

AFZEZ IR & T RBR(E(KOH) / (mg/g)

RUFFRS /b 0 mg/kg 50 mg/kg 80 mg/kg 100 mg/kg 150 mg/kg 200 mg/kg 300 mg/kg

0.32 0.32 0.32 0.34 0.33 0.33 0.36

4 0.55 0.56 0.57 0.60 0.63 0.60 0.60
8 0.79 0.81 0.83 0.84 0.94 0.93 0.90
12 1.15 1.17 1.19 1.28 1.33 1.32 1.26
16 1.50 1.51 1.53 1.66 1.76 1.74 1.61
20 1.97 2.03 2.04 2.36 2.28 2.14 2.09
24 2.47 2.50 2.55 2.63 2.87 2.78 2.56
28 3.09 3.12 3.27 3.27 3.61 3.49 3.36
32 3.66 3.69 3.90 3.79 4.17 4.20 3.85
36 4.46 4.58 4.85 4.70 5.06 5.04 4.60
40 5.10 5.25 5.54 5.20 5.86 5.79 5.26

HI 2 2 FHL, 2% 22 B b A I M 5 O 0 ~ 300
mgy/ kg FRPRRABIII7E AR ] OKE I IR) R P R (B AR L A
HEIT, BERAFEAS TG 0 Rl A 2% 22 T A i 1 P A G A
G AR I A O G R R K g S, GB 2716—
2018 (Fr i % Az E bR E ALYl ) HLE RO A
A& AR R (H (KOH) AR 5 me/g, A4S it
BAERUIE 40 h R TR T EhR A FRIE(E, B

AR B 2R A T 40, AR FFERZEE
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THOLANZE 3 iR

®3 FARAFSEHFHBRERMERNFBERELRES p -EFRENENL

AFIZRZ Wb R ER &5 B p — A

RIKE[]/h

0 mg/kg 50 mg/kg 80 mg/kg 100 mg/kg 150 mg/kg 200 mg/kg 300 mg/kg
26.62 25.92 24.71 25.39 21.80 23.02 24.37
4 30.23 28.41 26.32 27.67 26. 60 26. 67 27.76
33.14 32.90 33.30 32.31 30.37 31.77 30. 59
12 33.24 34.00 34.66 32.83 31.35 31.53 31.90
16 33.85 36.58 36.90 36.49 35.55 33.94 35.76
20 39.09 38.17 38.51 38.49 37.79 41.13 41.46
24 38.51 38.53 36.96 42.12 38.78 39.98 38. 11
28 41.23 40.87 38.46 44.78 39.65 39.34 40.12
32 41.77 39.91 37.88 45.05 40.26 39.20 39.47
36 39.33 39.58 35.08 42.75 39.95 40.03 40.97
40 40.82 43.23 37.59 45.39 39.16 40.38 42.33
B3 AT AL R 2 M HIRER & & 0 ~300  2.2.3  SEfLIEZ

mg/ kg IR Y p — T80 7 B AELE AR 20 h Py B A
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F4 TEAFSHIEMRERMENFHBEREIEPFSSEUENTL

ARIZR Z B R & R AR SR

HIUKE ] /h
0 mg/kg 50 mg/kg 80 mg/kg 100 mg/kg 150 mg/kg 200 mg/kg 300 mg/kg

0 31.46 29.44 28.63 29.15 25.60 25.98 28.57
33.51 30.93 28.76 30.63 29.52 30.31 32.32

36.34 35.50 35.38 37.47 33.57 35.01 34.59

12 39.88 38.96 39.34 37.63 37.27 37.57 38.82
16 38.81 40.78 40.90 40.81 41.67 38.90 42.20
20 44.81 43.45 43.87 43.65 45.43 48.37 48.42
24 43.11 41.97 40.04 47.92 46.58 47.42 45.75
28 48.15 45.83 43.54 50.90 45.93 46. 66 47.00
32 47.29 43.71 41.27 49.41 44.98 44.96 44.87
36 46.77 45.62 43.15 49.39 45.95 46.63 48.13
40 46.70 46.42 43.23 51.39 45.52 47.42 49.97

2.2.4 @FZL

FEAT I RS A AN LRI TR , 6 e i KR I 5
SRR A AN 0 gk SO, A BH T = R Y R
TR T RIRFNSER AR, BRI AW 5T, LA SNy 1

FOTE T | A0 9 B D IR S, 5 B s @R
VR AN TRV 22 T T T VS i 0 A i 2
FEid R AR LLE (R) MEE (Y) AR D dn 2
5 R

xS FRFSEHIFHEBERNENFEBEREIRZFRFNTL
O L/ AFIZRZ AR RR R & TR (R/Y)

0 mg/kg 50 mg/kg 80 mg/kg 100 mg/kg 150 mg/kg 200 mg/kg 300 mg/kg

0 0.9/9.0 0.9/9.0 0.9/9.0 0.9/9.0 0.9/9.0 0.9/9.0 0.9/9.0
1.1/11.0 1.2/12.0 1.3/13.0 1.3/13.0 1.3/13.0 1.3/13.0 1.4/14.0

8 1.3/13.0 1.5/15.0 1.5/15.0 1.6/16.0 1.7/17.0 1.8/18.0 1.8/18.0
12 1.6/16.0 1.8/18.0 1.9/19.0 2.0/20.0 2.3/23.0 2.3/23.0 2.5/25.0
16 2.4/24.0 2.4/24.0 2.4/24.0 2.7/27.0 3.0/30.0 3.0/30.0 3.1/31.0
20 3.2/32.0 3.4/34.0 3.4/34.0 4.9/49.0 4.9/49.0 4.3/43.0 4.4/44.0
24 4.3743.0 4.8/48.0 5.1/51.0 5.4/54.0 5.9/59.0 5.8/58.0 5.7/57.0
28 5.4/54.0 5.9/59.0 5.9/59.0 6.3/63.0 8.0/70.0 8.0/70.0 7.4/74.0
32 6.4/64.0 7.6/76.0 7.9/79.0 8.9/79.0 9.9/79.0 10.2/79.0 9.2/79.0
36 9.1/70.0 10.1/79.0 10.7/79.0 12.0/79.0 13.9/79.0 13.1/79.0 11.1/79.0
40 11.6/79.0 12.2/79.0 12.5/79.0 15.2/79.0 18.1/79.0 16.2/79.0 14.2/79.0

HIE 5 AT R BUKE I, A [) 28 22 0 A Al 1R i
AN A4 R AR il 4 £ (B RN B {EL AR [R], AR R 2
P A i R T A B AR 0 e 3l 2 756 3 2 T 5 T A
BRI R rp AR TINT 25 22 W0 B A IR 1 P06 i kP 21
(RN B SR g 12 AL, 0 D 255 25 1 A T T
TERME R ™ A T A (3%, S Rt o 5 75
TN o

2.2.5  IRWITRA AL

LD B R 0 DA A N B R A AN A i
TR , A Rt BOKE T AN AR R AN BT 25 <P Y
TSR AN, S E A AN AR R
WAL, A MR T R 5 H T8 o AN [ 2% 22 B Ao i 7R i
RN PR BB T K AL A v B T IR AL i A A 15
BLANZR 6 P

xR 6 AEZFSHIZHEBEERMENRMERESZPIERRAKNTL
A /% AL/ %o
ﬁi’i@] HUAE c18:2/ C18:2/
R Al h SFA UFA MUFA  PUFA  Cl6:0 SFA UFA MUFA  PUFA iy
(mg/kg) C16:0
0 43.65  56.25  44.74  11.52 0.29
0 8.231 6.41] 3.37| 18.21| 24.67]
40 47.25 52,65  43.23 9.42 0.22
0 43.68  56.22  44.80  11.42 0.29
50 8.201 6.26] 3.63| 16.57| 23.31]
40 47.26  52.70  43.17 9.53 0.22
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EFERG6
B A2 A fe2 T/ % AL ER/ %
EEE%ET HRE C18:2/ - C18:2/
e I 1]/ h SFA UFA MUFA  PUFA  C16:0 SFA UFA MUFA  PUFA iy
(mg/kg) C16:0
0 43.67  56.22  44.80  11.42 0.29
80 8.1117 6.40] 3.69] 17.06| 23.63 ]
40 47.21 52,62  43.15 9.47 0.22
0 43.77  56.20  44.79  11.41 0.29
100 7.731  6.10] 3.49] 16.38] 22.67]
40 47.15 52,77  43.23 9.54 0.22
0 43.68  56.27  44.64  11.63 0.30
150 6.821 5.37] 2.36] 16.89] 22.42]
40 46.66  53.25  43.58 9.67 0.23
0 43.69  56.18  44.77  11.41 0.29
200 7.891  5.98] 3.41] 16.08] 21.42]
40 47.13  52.82  43.24 9.57 0.23
0 43.66  56.29  44.77  11.52 0.29
300 7.781  6.17] 3.58] 16.24 ] 22.63]
40 47.06  52.81  43.17 9.65 0.23

Hi 2 6 R0, 76 BUKE 40 h iF, 48N i 5 2 G A8
3N 6.82% ~8.23% , ANIFIR W ER Y 2L AL 3
5.37% ~6.41% , Foh BN i 105 R A 22 A1 Al
NI RRAS AL 243 51K 2. 36% ~3.69% Fi1 16. 08% ~
18.21% o XA I, ERTKE 40 h i, FOKE 25 i 17
R AL S 2 22 I A AR R P VA i e TS ] S A
KAk

A7 SCHR A C18:2/C16: 0 1y 28 AL A Ay 1 i Al
FEMASE PR — N b , HAZ A8, 2 B i 7T
YERRE PRl . 3% 6 I, 2428 2 M A il IR IR 2
39 0,50 .80 ,100 150,200,300 mg/kg, R4
40 h I, BEREHAY C18:2/C16:0 435 T 24. 67% |

23.31% .23. 63% .22. 67% ,22. 42% . 21. 42% .
22.63% ,C18:2/C16: 0 A9 bR Bl A5 22 W A e R i
SN g I e B A S B TEAS I
0[] PN 255 22 193 A R TR T A 8 PO Sk e 4t v A i e ) T
JERGENE S
2.2.6  thPEH M

) T TE R R B (A SR T 2 R AR A
RA A RO, T A EH i = AR T s
Jit, FER R S . R 2
R R VAN 0 2 ) AR T A R K e R v AR Pk 20 0 722
a2 7 R

RT TREZF S EBIRHEERERMEN SR ERETREPIREASHEL

AFIZRZ B R o i T AR & i %

HUKERSA)/h
0 mg/kg 50 mg/kg 80 mg/kg 100 mg/kg 150 mg/kg 200 mg/kg 300 mg/kg
6.0 6.0 6.0 6.5 5.5 6.0 6.0
8.5 9.0 8.5 8.5 8.5 8.5 9.5
9.0 9.0 9.0 9.5 8.5 9.0 9.5
12 10.5 10.5 10.0 10.0 9.5 10.0 11.0
16 10.0 10.5 11.0 10.5 10.5 10.5 11.0
20 11.5 12.0 11.0 11.5 11.5 12.0 12.0
24 13.0 12.0 12.0 13.0 12.0 12.0 13.0
28 14.5 14.0 14.5 15.5 15.5 15.5 15.0
32 15.0 15.5 16.0 15.0 17.0 15.5 14.5
36 16.5 17.0 16.0 17.0 17.0 17.5 17.5
40 18.0 18.5 18.0 17.0 19.0 18.5 18.5

1 : Testo270 £ &

=]
=

ORGSR i 25 7E +0. 5%

H136 7 AT, Bl FOKE I A AR, AR v 2H 0%
B S 1 S AR, T AN ] 2 2 I A e R
AN P B Il AR P 2 00 R F B, U
RZ BRI R 7 7 300 mg/kg LLR I, HHTHE

WRCRAW N, o A 78 FUKE 40 h s 0K AR
Hor &R RE N 19.0% , i R i GB 2716—
2018 £ il 22 4z [E AR UE AL BT HLAE 19 27 % H)
WAL I FRAEE
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2.2.7 3 - RANEEERE L
3 - ANEENE BA BUBPE AR R, AFZR

22 WA R R e S o 2t ) B D/ B 1 R 3 - 3R
NP AL DL AN 8 BT o

£8 ARFSEHIFHEREBERMEBNREBEMMETES 3 - SREENTL

AFZEZ BRI

it Ty 3 - SNEERE & i/ (mg/kg)

HUAERS L/ 0 mg/kg 50 mg/kg 80 mg/kg 100 mg/kg 150 mg/kg 200 mg/kg 300 mg/kg
2.330 2.120 2.350 2.300 2.340 2.290 2.370
1.060 0.690 0.645 0.705 0.523 0.707 0. 868
8 0.236 0.270 0.242 0.250 0.229 0.222 0.340
24 0.164 0.126 0.134 0. 140 0.153 0. 190 0.209
32 0.125 0.128 0.156 0.124 0.130 0.133 0.120
40 0.148 0.136 0.144 0.151 0.133 0.130 0. 141
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MRBR R AS IR 5 3 — SN R 35 O AR e
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TN 22 W AR R T mT L 25 4 e HL i PR 5 A TR
P 1E 28 22 Wk MR R B &5 1 09 50 mg/kg Bl 150
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