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Effects of propyl gallate on antioxidant effect of lard
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ABSTRACT: Objective To study the effects of different concentrations of propyl gallate (PG) on the antioxidant
effect of lard. Methods Acid value (AV), peroxide value (PV), and p-anisidine value (p-AnV), 1,1-diphenyl-2-
picryl-hydrazyl (DPPH) radical scavenging ability, and fatty acid composition were used as indicators. Schaal method
was used to detect the antioxidant performance of lard, and the oxidation stability index (OSI) at high temperature by
Rancimat method. The antioxidant effects of PG at different concentrations (0.02, 0.04, 0.06, 0.08, 0.10 g/kg) on lard
were compared, and the optimal concentration of PG applied in lard was determined through principal component

analysis. Results PG could effectively delay the increase of various oxidation basic indexes of lard, and had no
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significant effect on its fatty acid composition (P>0.05), and could be used as a safe and efficient antioxidant in lard.

The results of principal component analysis showed that adding 0.10 g/kg was the optimal concentration of PG in

lard, AV (1.83 mg/g) and PV (1.30 g/100 g) were the lowest after 15 days of Schaal oven experiment, p-AnV was
18.33. The DPPH radical scavenging ability was 12.44 pmol TE/kg, the OSI was 0.96 h, and the antioxidant

protection coefficient was 1.45. Conclusion PG can effectively improve the oxidative stability of lard, and the

concentration has an impact on the antioxidant effect of PG in lard, with a concentration of 0.10 g/kg having the best

effect. This study can provide guidance for the application of PG in animal oil, and has important theoretical and

practical value.

KEY WORDS: lard; propyl gallate; antioxidant; principal component analysis

0 51 &

R RS RZ N MR, ERE R
R, 2022 AEREBEN RN 5541 Tt R K
4.63%\" 2. i, WRRORERRDT . ZEMEE K, RN
B R 25 s A A BT R L i A, B
CTHBZWMMAR IR, BT LRI 58 Dy 680k
g ARE S R P R R R R R A T A e L
) Sn-2 fir, 5 AFLAR P A 1,3- il AR -2- AR A R T
M5 (1,3-dioleic acid-2-palmitic acid triglyceride, OPO)
1T R -2-AF AR R -3-EJH B2 T VM R (1-oleic acid-2-palmitic
acid-3-linoleic acid glycerol ester, OPL)ZH B2 1%, (K1t
TR AE A TP 5w T AL e, A 0 R N B T Ak A
VS e o TS A R R, sk S 2 B R AR
U, FECR R BEIE AN R BRI . S SE R T
8 DR B 301 O B L AR A AR E e, R S n it R A R
Mo RO 4E T X AR ) (tert-butylgydroquinone,
TBHQ) I 2,6- KU T Jk-4- B SL 2K W} (2,6-di-tert-butyl-4-
methylphenol, BHT)% #t & fb 7 B AR AR R4, (HEIXS
NEA AR REED T Rk, FHRCHE . ©4 . mak.
285 B B AR TR Sk A R T R 5T O s O A Ak AR
EMWELEIE,

BT BRI (propyl gallate, PG)JE:fHfil| = 5L 53K
ZEWT . B S T LASRAS B Rk 28 ek fb S sl A Uik A
R —FMINEE | SRR . IR AT HAR BRI R it
AN, ST PG RS K e L R i fk
B TN, AR SR AT RO ST B TR S LR AR
YA ACRCR, S5 R R R F R b B IR 1Y B 1k
A ffifr A b RE iR . A B IR RIS H A TR
R 2S04 AR X AN [ 48 490 o A b 7 T AR B AR SCR, &
REB PG MHAEPIGHT A SO, HERCT
PG AHEH T P ALBCR S ok WARGE . B, A5
PRFE T AFHEE PG X BRI A0, SR Schaal 48
51 Rancimat 5858 PG E Rl X4 Tl A | AL PR 7 1

F, 383 E R4 MT (principal component analysis, PCA)
15 PG 7RG M Pl A A e R, T & PG TR TR
Ak H LR AR 7 5 ) TR L B AR AR

1 MR5ERE

1.1 MR5RF

W LTI 2 B S A BRA A

PG(Zli & 98%, g AR A BRAF); IEC
fi . REE(EIE R, KR RO = R0 A BR A FDD;
1,1- — 28 AR 35 3 2 B (1,1-diphenyl-2-picryl-hydrazyl,
DPPH, 4liJF>97.0%) /K% M4 & W3 (6-hydro-2,5,7,8-tetram
ethylchroman-2-carboxylic acid, Trolox, #if&F 97%). 37 ffi
JE 5 R R R (PR MR EE 10 mg/mL, & T &M 5, £
Sigma v H]); CHE. FNEE., ZEH k. KCR. 2R
i, Srbe SR o iral, E258E R s BRA R,
12 UFE5EE

Agilent 7890 SAHIE(Y . HP-88 T H N ILAEALE
FLAEH (100 mx0.25 mm, 0.20 pum)(3E H L HEAE LA H);
DHG-9245A HL G R T 4H (- 1 —E R FRA FD);
UV755B 40T WA G BT (G BHMUERAGR A PR
w]); 892 % Rancimat i i & Ak B PR 2 A (18 R
A BRAF]); FA224 53 R (OREEE 0.1 mg, BU N e 2EACEREL
BA WA A
1.3 XWHE
1.3.1 FEAFE47

R (acid value, AV). &% 1L{H (peroxide value, PV)
Hia] 7 M (p-anisidine value, p-AnV)4 ¥ 18 [ 8 b5 o ™
HAFT. AV: GB/T 5009.229—2016 { £ %64 [ & b7 e
B PR AIAE ) 5 PV: GB 5009.227—2016 (& 4%
S EFbE &8P R E I E ) ; p-AnV: GB/T
24304—2009 { A Yy it g e 7 e (I o )
1.3.2 DPPH & sy mkse Az

HL0.15 g T 20 mL AR ERESLR Y, A 10 mL &



%5 23 4]

SREUE, S BR T RRINERG R I B BT A BOR IS 45
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Fig.l1 Effects of different concentrations of PG on AV of lard
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Fig.5 Effects of different concentrations of PG on TV of lard

# 2 Rancimat JEME 120°CTRERE PG XMIEHEN
FESETE A R0
Table 2 Effects of different concentrations of PG at 120°C
on the induction times of lard oxidation determined by
Rancimat method

OSI/h PI
M 0.66+0.01¢ 1.00
0.02 g/kg PG 0.81+0.02% 1.23
0.04 g/kg PG 0.85+0.02° 1.29
0.06 g/kg PG 0.76+0.01° 1.15
0.08 g/kg PG 1.00+0.02° 1.52
0.10 g/kg PG 0.96+0.01° 1.45

RAEEALRI TR T PG G RS OSI A B K,
L7 5 W R] 5 AN 2 i 2 ik R ) e KT 52 T SE K, WS
0.06 g/kg PG HI¥EIH OSIARF AL, 3 Ay R E vl fg 2
PG RN MREREANE, KO8 iR B Sk aE ik
A BB WARAROR , HAR T 0.08 g/kg PG i, OSI f kK Hy
1.00 h, HZSFHEEE T 0.34 h, PL{EEE N 1.52, DIFIZERS IR
T 0.08 g/kg PG XA BT AR T . PG TEIRBIHR K
I 0.10 g/kg IF, JE 9 OSI M 0.96 h, B KT TBHQ
HVE ZERIPDH P25 R0, O A B e iR T 4k
FaoE MEBLSS TP, (AAESCTIX 3 Fhbt AL S I L
e AL R/ NS Y, PG BT A B
22 ERODAH

DIMLFRSCH 15 d 1Y AV (AV BRI TAR HEAL IS R
TRFEM X)), PV (PV BIEIEIE AR EIL G N T A
X2). p-AnV (p-AnV BIEIEE AR LG B R P H XG).
DPPH H 1 335 B B8 1 (B - AR Ak 5 R F XU 1 Xy,
DL R OSTCE A T MEIL 5 A T 2 A X)X S AN R

A5, SR SPSS 26.0 #E4T PCA 8. FRAE{E M J7 22 BE ik
W 3.

®3 HEERAEME

Table 3 Eigenvalues and variance contribution rates

FS  AHE J5 ZE TR /% KT FETTIRA %
1 3.419 68.389 68.389
2 1.289 25.775 94.164

M 3 AL HPEAS 2RO R 25 BTk A B T
94.164%>85%, WIZEHHT P> o0 FZ W5, FIL#R
J A AR B B

6 R F R AR LR, 2L R T A 3
FECEERE 158 0 B, WIRIZAS R AR — B g
FEAEFH, 2 32 040 BB g 14 £ R R i 24 72 L v R e 1
AR, R EBS —F s %8 PV, AV, DPPH
A i BRAE A OSL, 45 — F /M4 N p-AnV.,

1.0 - e p-AnV
0.5
PV
™ °
R 0 CAV
ﬁ DPPHe
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Fig.6 Load diagram of the 2 principal components

MR AR GYH G BIbR AL RAE i i, o ¢ o F A%
ST, TR M REPHRE, o  SPSS
26.0 152 1Y B F AR, A (B8 LR RRRE(E, HE—231
B R FOALE, R, AR @)~(5).

t = % (3)
F1=0.530X,+0.475X,+0.097X5+0.519X,+0.464X;  (4)
F>,=0.118X,+0.235X,+0.855X;-0.107X,-0.433Xs  (5)

R RIS EE F S F AR M
KRWMA(6).
F=0.726F,+0.274F, (6)
=R B AR TR AR(T).
F,=0.417X,+0.409X,+0.304X3+0.347X,+0.219X;s  (7)
A5 SR B EA T AR AL, RS o R S B TR
B FE R HES, 3R B S 25 A5y,
F AR
t2% 4 WA, AR F R ERGHE, IRREIVEEE PG 1Y
PUEMBCR IS W B S TR, 76 PG ¥R 0.10 g/kg
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Table 4 Two principal component values and principal component comprehensive ranking table
W Fy s Fi 4 Fy ErE 2% = Fy ERME Fu 4
Z5H -3.2046 6 -0.0197 2 -2.3326 6
0.02 g’kg PG —-0.5507 —0.4623 4 —0.5265 5
0.04 g/kg PG —0.3318 4 —0.5145 5 —0.3818 4
0.06 g/kg PG 0.6754 3 2.2493 1 1.1063 2
0.08 g/kg PG 1.4406 2 —0.8710 6 0.8077 3
0.10 g/kg PG 1.9711 1 —0.3818 3 1.3269 1

W, Fy EOME R R, HEASE 1o 78 F B0, HEASE 1
Bk 0.06 g/kg, T F RS I AT, Fy FRESTH N
p-AnV TEEAEH], X 5HAEICE 15 d BHERIN 0.06 g/kg PG
B p-AnV FARX — 45 RAXT R, 5 TV s Rxd i
F. &84S Fi—2, BN 0.10 g/kg PG X H& i B HL
AR, A48 0.10 g/kg & PG 7E R4 i Hh i i 4 e 1

3 4 i

% Schaal HLFGSZEGAT Rancimat ¥, BFFEAS[RIHE
PG XM AT ARG, IFE T PCA 13 H PG e840 fift
PR B AR . BUARSCIR A5 IR, W PG J5 AR LEZ2 0%
IR AL TR PR TR, HEBSIASFHREE PG X M BT
FARCRA —E 25, Hrb 010 g/kg 7EMEZE AV, PV I
BRI, S AAME AR TRHET 14.88%H1 18.75%,
MM 0.06 g/kg FEHELE p-AnV HIRCEREAT, TV AL R4 R
5 p-AnV —, PG 7E3&THHE T DPPH A H SLiEBREE 71 5 i
BCRANE S, HOX A T A A 1D R 4 B 3 TC B R .
Rancimat 3R] A1, %001 PG AUSEIMAY OSI ML =S I & A
BEIEK, AR IREV PG AT I A R AL TR e P
w8, TR Ry — T ez 4 22 A R0 A AR R0 T AE i
FEA AR, PCA S5 B /R, PG ZERE I b il F i) ek
FE4 0.10 g/kgo ARWFFTANMIR IR 1 A B R 4R5E PG X H
THPUEAEICR, KX PG LA B I 2% a4 T
AT, VERMIEPIL AR R R I M 2 —, A4 J5 nl AT
KRELIARF I Ui KRR B R HIG AR
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