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Vitamin E Loss and Its Effect on the Quality and Stability of Palm Qil during Frying
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Abstract: The effects of Vitamin E (V) addition on the loss of tocopherol and tocotrienol and the quality of oil were studied
by the palm oil frying French fries intermittently at 180+5 °C.The results showed that the more the amount of Vg added, the
greater the absolute loss of tocopherol, but there is no linear relationship. Vg has a significant protective effect on tocotrienol in
palm oil, the more the amount of Vg added, the less the loss of tocotrienol and the better the effect of inhibiting the increase of
acid value. However, Vg had no significant effect on inhibiting the increase of polar compounds, and promoted the increase of
carbonyl value and the deepening of color. Adding 1000 mg/kg Vg could prolong the induction period of palm oil, while 4000
mg/kg and 8000 mg/kg Vg could shorten the induction period. Adding 4000 mg/kg and 8000 mg/kg Vg could extend the frying
life of palm oil, while adding 1000 mg/kg Vg would reduce the frying life of palm oil slightly.
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RIUYE £ it DR AR IR AR, IRZ AT % . (H2, FERFEEIN IR E R T, RUVEAR 5 K AE R, E
JREFPHAL =), TR N RIS i fe 023, O T ARIERUE I 2 2 H, FRE GB 2716-2018 #ilE £ H
T AE R I R P I BRAE<S mg/g, WML /3<27 %, 2 HR WAk 02 1B BESR R At 20 73 <25 %, ilan, V2 ok
WVEL 5y <25 %, H i RINEIREE 180 °C1S), NIELZRUNEM 9574E, HH BT EM A K TG bt E A7 R E
AR A AR AL DA B K AR S T R R 2T A . Kim SO R AR IR T 225 K By (tertiary
butylhydroquinone, TBHQ) fEFINEURFE T i F Z A A=W AU T FEXT R /R (2-tert-butyl-1,4-
benzoquinone, TQ). Warner SR U MG E “C #/iciEWF 5 T TBHQ. T 22 &Mt (butyl hydroxy
anisd, BHA). T ZZELHIE (butylated hydroxytoluene, BHT) 7Emif FIVELFE AR IARLLIB I, BF 45 R
RIIX =& BEPTEA S AR KRR EE (40068, H R LB R 0k, D E KRN . Asap 55
BT 58 R B TBHQ 1T LARF AR AR AR T BIIE Ik FE AP AR M4 23 R S i AR i, BRI AN A F 6 25 AR A
UL C18:2 MM AR, B2 MESELIETE T P44 7% BHA. BHT A1 TBHQ X ] i S in A el ih 572
IRCR, 45 REW] TBHQ HIHIER N A p-151 75 B8 T = I BCR fe iF, BHT IR, BHA HIRUR S5, BEEATE
AR s, NATTRE B 5T B 0 B SRB R B iy, ZE 4% R T AR SE ] T B R AR AR 4 R
E (Vitamin E, Vp) PLHRIR, SKIE . ISR EE (GB 2760-2014 HUE: Vi TEEEARAE /K i 5 A v g
ISR R A P RESE R S5 UM RS2 B A & A S i bk, AR Ve i LUESE
WNBTERIME SRR 5. . Kathleen S0 TR I y-4= & By ol DA 240K BB AVRA B /) RILE
AR AR S BT VORISR S R BLEAR A 180°CRINE S AR M AR, Vi MR TR
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YR A A TE
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AHFFC LA AT O JEOR, 180 CCHINEE 2%, W FANFTRINE I Vi ERRHE M B I R v A 4506 S Hox it
YEM S IISEME, ONEARAT ML B B i DAL S B A Ve 3RS 25 K

1 MRETE

L1 MRS

RS IRARR O 24 °C) T ARTRRERRMAE Tk (R5E) ARAHE; ZE OKGEE 72.9+2.2 %,
K. % 05em, @ES-7Tem)  FHEMN BRE GRAF: 44K E (HAE=90%) Tk AEY
BHCERAF: aEEWbri y-AE B SEEMmAnG BT T AR R AR A ECkk.
. LEEH NG & UL, ZBE. REE. IKOER. AThEE GIEEE 60-90  °C). 2.4- fHFE M.
AN BRACERIREN . HEEXI AT A .

12 &5 R%

Waters 2695 = RUBAH Lk (AL & Waters 2475 2O6REIES) S5 Waters AF]; SD-81 HiEfm M=
MIFEARAR: 892 BA MY  HiL i@ EARAR; 7890B [AHGERA  HHEGFHLARA R
TU-1810 AN W-43 e e Tt AL Rt b is AR A BR 534E A 7]; EOPC-SEP 24 H 3l & FH il 40 53 4 &
G RKEMHAURRBHEARAR: T2k EE IKA (G REERAR.

1.3 Hik
13.1  FHFAUELHE

B 6.5 kg KEMEATMAE 180+5 °C2& 1 FHEATHIME, 4F 20 min ¥E—3lt, &HHLEL 100 g 24N FUVESR 1 4E 3 min
B, SOREE 120, ESHINESd, HLEIE60h. fE0h. 4h. 8h. 12h. 24h. 36h. 48 h. 60 h BUFf,
FRBGHFETE 4 cCUKFR PR, BRI, BRI AR A B IR -
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e A BT RTERRIH AR BB VIAA & 8/ (mglkg): A, NREEAFAM R A E M &5/ (mg/kg).

1.5 HdEabs
AT AL BHE R/ D EEIK, WLLPE EhrEmZERS, 23 H SPSS 20 Duncan #H4T &3 M 247
Mr, P<0.05 RomEAEFEMNZES; KH Origin 8.5 HT2E 5.
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Table1 The main physical and chemical indicators and tocopherol and tocotrienol content of palm oil

[0y A 4T Ko B R Fe 28 4y EHB o= pa i
(mg/g) (meq/kg) (°C) (%) % (mg/kg) (mg/kg)
0.15+0.00 2.1£0.01 23.440.1 0.02+0.03 2.8+0.27 126.0+3.5 311.2+11.0

M 1 AT LAAS H S50 v BT AR AR PO RR A« A MEL . A S DA SR oy S R 75 & GB 15680—2009
Ot BRI R A <<0.20 mg/g. I EALME <2.5 meq/kg. 15 <24 °CLA KK > HAERYI<0.05 %l E, W
P S 2.8%, HEBEEYSE 126.0 mgkg, £FH MBS E 3112 mgke, MAERERL, WJHTHEEHR.

22 FUERFRPAEE AL E S R
22.1  HESAES A E B IR

100 A a

80 A

——VE 1000mg/kg
——VE 4000mg/kg
—— VE 8000mg/kg

0 10 20 SIO JIO SIO 6|0
BIFERT ] (h)
HIFBER AT, AR R R R B RIE MR E (P<0.05), TR
B 1 e v A T AR S B R X DD g
Fig.1 Tocopherols loss in palm oil changed as frying time prolonged
M1 AR, BEAE BOEERS TR e, BRI AR B R SRR N (P<0.05). BEERINERNE N, 4
B IR (P<0.05). (ERIYE 24 h 5, #0 1000 mg/kg. 4000 mg/kg F1 8000 mg/kg Vi FIEHE W o A=
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BHEFEE DTN 96.310.1 % 69.711.2 %M1 54.3+2.0 %, UL, HAXHFEE (SYERH R &
39N 1154.441.7 mg/kg. 2781.5+46.0 mg/kg il 4580.5£170.0 mg/kg. Ell: EARASINEH e, Tm%%%?ﬁ%,
B2 H A AR RGN . O IR AR § e RUEIRFE T IR YEAREAR, 32 T DAL AR [ fide i 45
FEO2, ERUMERRES, IRERGE, JFASHESEMm, YARSEAEETBRNIUANER A TERFE. 24 Vel
WINERNET, KA RNEAEEEE N, HAaRH RGO,

N T B A R SRR T BN I AR T A B AN A B S0 S R AR, BRI R L 0 e AR £ 1)
BEATEM, WE 2 fn, WE 2w LHERE A BRI 1000mg/kg Ve BRI AR B BATE B =& B I0A
b

S-TT.

B 2 EHEBYFIAEE =M A ERE RO R A0 i SO AR (3
& 2 High performance liquid chromatogram of tocopherols and tocotrienols content changed as frying time prolonged
G EEREIN 1000mg/kg Ve IRIERARH D
222 FUERRRET AT =G KHURE
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a o4
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Fig.3 Tocotrienols content in palm oil changed as frying time prolonged

M 3 AT HL, BEE RUER R e, RHE AR E S SRR (P<0.05). SME Ve (EEED X
AFAE B R AR =T & B BE R (P<0.05).

780 4000 mg/kg A1 8000 mg/kg Ve XFRIMERFR A E =AM A REM RSP PR (P<0.05), FHH,
8000 mg/kg Vi FIPRF R 4f . WIRIE 12 h f5, 25 A 4000 mg/kg F1 8000 mg/kg Vi FIERHEH 4= =
I ) 2 B4 N 26.7£0.5 mg/kg. 147.2+2.2 mg/kg F1 203.5+2.1 mg/kg. FIREMIIR A2 AMNE Ve FINIEAEE
SIS, P RE ) 3 BRI BRI A R SRR TR A SRR SE LAY, 2 Ve BIRINEN
4000 mg/kg 1 8000 mg/kg (EBEFAEFE) B, IRMMFETHIEESHRAET =MEN 12.8 51 27.1 £,
LEMAEEZ NS HIERIE A A BN RN, AR TAEE =B . N 1000 mg/kg Ve i, XAEE=
IR R A .

23 YEAEER B RV FE SRR e 2R Ak FE R 5
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Fig.4 Effect of Vi content on acid value of palm oil
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NI 5200 ROKE B i fR) AR 41516 1] 4 W, B ROVERS TR] A0 SE K, KRR R B8 T (P<0.05). Al
YEREFE A 5 R M BRAN Tt 0 S5 IR S B K AR AN E AL . M AN T BTV S PR N T B2 K 43, el 1 ik
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Fig.5 Effect of Vi content on carbonyl value of palm oil

B6 y-ABSROLFEHR
Fig.6  Chemical structure of y-producing orthoquinone
PREAN PPN TG TR A OIS B IS, Wi, BSE. BRESVBROR, S S TUBRZEDS .
Bl s A, 7860 h BYRTKEE AR, KM B E A Bl 25 IKE I [A] AR ZE T3S K (P<0.05). ¥ 1000 mg/kg
Vi X EREEM B S TC B R (P>0.05), {HAZ, ¥R 4000 mg/kg A1 8000 mg/kg Vi 2 (2 HEARME T B = (1)
FF (P<0.05). XFTREZH T Ve MTRINE LECR, ERHEN YRS =L Z . Murkovie ZEUIIRF T K
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W o-AE B IATIIN o4 BEE-2,3-FE M) o2 B BR-5,6-FEA YA -4 B . Yamauchi 25206 58 &
W oy-AEBEWENTAE 9 B, EEONERRYIT . A FERS AL I (v B EREH, WK 6).
Yamauchi ZF2UIIHF TR A 8- BB AT E B S B AR, 5-5-E B E B M Rk, AEF
Py = B o AR E T R R IEAN I W] B P BORIEMN Ty . SEER R R ¥ 4000 mg/kg FT 8000 mg/kg Vi ]
FRAERINE 60 h 5, a-v y-FA 8-2E & By AT FE & 738 3495.7+17.5 mg/kg F1 6706.8 £116.4 mg/kg, HAFE
PARFEAG BRI, X AE AR Vi BERT AR IR AL = AR A S &, O S RN T,
T5E PFREA X I LR A VE FHIEE R RN 1000 mg/kg Vi B, Vi ISR LD, A= b, %t
RIEMN T E T R R (P>0.05).
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Fig 7.  Effect of Vi content on Polar components of palm oil
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Fig. 8 Color of palm oil added with 8000 mg/kg Vg with different frying time

et

S

o

i

e
SORR00

S
Rt

R R
o
R

30F

kel 2 AN
EHE| VE 1000mg/kg VE 4000mg/kg VE 8000mg/kg

B9 Ve xiEiEm AR



- BRRZ BAEE

Fig.9 Effect of Vy; content on color of palm oil
Hi/&l 8 FTLLWR A 2, BEAE BRI AR SEA, BRI PR (P<0.05), il €A H vk 3 (L iz
WRERME T, B FERAREC. S0 TR AL ST W73 66 RE T XA R BRI (& K FEAE 400-800nm i3t
ATPEIEAARECY, I 8 B RAE FUE RS i (IR, AR IE 9 . B 9 il ABE B, ARAh (bl
BN IR [A] B SE A TR (P<0.05) . X5 PR B WIAE BIOHE R A v 2 S 7 s 7 R B W 0 e 7 55 2 Rl €0 B
IR B TR0, 34k, IRAE Eilh FUE R o AR B S . BRI . MRS, W T
ST L HROR AT, A RO ) PR B BIOKE IS TRV R A TTANIR T o 8N Vi M AR EE 7 RO R R A
EEERINE, HE e, GEmmsi=H. X2mT Ve KV A FBRN2028, HEE NIRRT,
Vi FIAS IR A 7 R A 2 R O, AT vk I 0 PRI
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Fig.10  Induction period of palm oil of frying different time

BRI A B AR E Ve S BN B S B UIAR DG, T8I R vl R A R s P mT DA 0 5 RIHE B o 1) B R 190
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TS S R4
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A R SRR ), R R R A E A AR T R SR, i T e r L, SR i AL
7 AL
2.4 AEAEER E XERAE ROV A 52

ZEE UL b Vi 0 BITVE SRR A AR AR I 5 R, KR TR E AR GB 2716-2018 UHLE, flith Vi X AR AT
YEFF (IR o BIUKEZG 4R A B R 7E RO IR b (R BR AN AR 2 AT — FE b i e bR, UK SRR, KA
TR ER o

K Origin 8.5, AR FLXE I AR I LA S AR 20 43 R RTAERS R] 40L& 2R, e MR IN =5 mg/g, MEZL Sy
=27 %I R RIKERT (], AR 2 AN R () Ve I, AFRETm I BV E Ay, 25 Rk 2 Fis.

22 WINRFER Ve KA KRUES &

Table 2 Frying life of palm oil with different amounts of Vg

Ve I/ mgkg 0 1000 4000 8000

HIYEZ /b 53.0 52.3 592 623

MF 2 BTED, WS 4000 mg/kg F1 8000 mg/kg Vi F LA RGEK KR I RIXE RS fir, 1000 mg/kg Vi EERAH
W B AR A IS, R BT 2E, 1000 mg/kg Vi 1R T AE XA 6 BIVE 45 Ay JC 2 3 A
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