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Abstract: To investigate the application of natural antioxidants in animal fats, different dosage (0.02 —

’

0.10 g/kg) of propyl gallate (PG) were added to tallow and subjected to accelerated oxidation in a
Schaal oven. The physicochemical properties and fatty acid composition of the tallow were determined
after 15 d of accelerated oxidation, and the DPPH radical scavenging capacity was evaluated during the
accelerated oxidation process to evaluate the effects of PG on the oxidant stability and antioxidant capacity
of tallow. Principal component analysis was used to determine the optimal dosage of PG. The results
showed that after 15 d of accelerated oxidation, tallow with 0. 04 g/kg PG had the lowest acid value and
p — anisidine value, while tallow with 0. 10 g/kg PG had the lowest peroxide value. The DPPH radical
scavenging capacity of tallow adding PG was higher than that of tallow without PG at the beginning of the
accelerated oxidation process. However, as the accelerated oxidation time increased, the DPPH radical
scavenging ability of tallow adding PG significantly decreased. After 3 d of accelerated oxidation, there
was no significant difference between the tallow adding PG and the tallow without PG in terms of DPPH
radical scavenging capacity. The fatty acid composition of tallow did not change significantly with the

addition of PG. Principal component analysis indicated that tallow with 0. 04 g/kg PG had the highest

overall score. In conclusion, PG can enhance the
A& FLHA 2024 — 05 — 14 ; &8 F #7:2025 — 04 20

YEB B IR E (2000) , 55, A5 L8 5 28, B3 05 ) Dy il B
KA H (E-mail ) zyp200018@ 163. com,, ) - o
EEEE. T W B S, M (F-mail) gaopan925 @ Key words: tallow; oxidant stability; antioxidant
163. com, capacity ; propyl gallate

short — term antioxidant capacity of tallow, the

optimal dosage of PG is 0.04 g/kg.



2025 4 55 50 45 55 8 1] T

i g 105

G AR E ) S R 2 — , X4
FRARIE# A FohRE A TE/EMY . 4R
— P2 SIS , 7EFR [ 4E P k] 180 7,
HH{EELE 1 700 {27C, HERERTT 9 S s T 45%
FI A, BRI R B Al 5 /0, 4F P E R F 1000
TITCHIA DAY 5 28 A il B R R A R A
S B TR R o g AR 8k
i, A A A 30% L b AN FIIE I R, 1625
AR R AR R T AR DR it
FE ol A 7= A s e S8 A0 700 AR 375 A o R e K
R

WETFIRANE(PG) ZEARETIRS W KR
ki 2ot Ak 2 SO P AR T B U — R I ELER IR
AIHTAAL R o PG B FEAR A 4 41 Bt 5 T AR
AR 2 5 [ B HEvEGE Y FR [ GB 2760—
2024 B R E bR E B 5 I F AR M) L
&, PG N8 i Ay A () fe K AE 5 0.1 g/kg (LA
MR SR o BFSER T, PG BB AL PEAL
FTHFIERE A BE(BHA) | — T R L HI 2K (BHT)
TR TR0 26 ) (TBHQ) 254 it Ak 7™ o PG
AIAROE N T AL, 3 - B A PR A7 L BT, AN ]
B PG S A I A E], Filin 0. 2% [¥) PG %
O EELT) A 2 1 A S A Fe AR, 0.5 mmol/LL 1Y
PG 5013 0 AL B S8 25 ok 58 1 v B I ) SR AL
P o BRI, 38 LA PG RN ) 4 K i 17
FHHAREEE X,

RAEXT PG IEAFZRA Mg N O AT
ZEE B PG X A B AL BCR RS AL
PRI, A8 SR Schaal JEAR S5, 558 PG X 4= 44
fedeE LT B AL RE 1 s, Iz H 34 4 i
PRI PG W S AR TS I, LA S 43l i b Ak ik
PR LR KR
1 #R5H®
1.1 Egesa
111 sk 5iH)

A OB B —20) , I Y R A RA
A PG (4l 98% ) , 1l g W A W BHE A RS Wl 5
B (orHral) R (sl BRACER RSN (43
Wral) 95% L WE(Spbral) (AR TE R (S bral) |
CPR TR (o bral) (B HR (oA al) | [E 25 4 Al 1k
2R A PR Al SN EE (A al) (K SR (43 B
af) , R R 1Al AT BR 2 Al 5 i A i (4l
FE=99% ) , bz va A AL B 0 A PR A W 5 5+
FLe(Aral) (IEC B (B2l , KETTRHE R AL
2R PR Al E AR (o3 Fral) , R R

A R AR 1, 1 - 2R -2 - ki
(DPPH, 4l i =98% ) .37 FiJig 1V & H g b 1 i,
IR AR YRR PR W) B (a0 pr ) |, e 9
Rk B AR A B2\ 5 K P A F W ((Trolox, 46
JE=97% ) ,Sigma — Aldrich( ¥ ) A S5 A R A E]
1L1.2 {55

SB25 - 12 DTD RUHE R IH Ui , TR 249
PHEBR AR ) ; DHG - 9245 A AU Hy # g X 4
i, Bl —fE R R AR A B A R UVTS5B R AR n]
WA, B R GRA BR A W] s FA224
GyRT R N TSRS F A A R 7] s VORTEX -
5 BT TR A A, T 1] T AR DL IR A2 i 3 A PR 2
F];ZBR - E811 U g 18 IR /KB 88, IR PG AU A8 B4
(i) A BRZ B Agilent 7890A RIS AH €5 1% X,
Agilent Technologies /],
1.2 S£BF*%
1.2.1 Schaal #4525

I3 IR —E 5 PG T 500.0 g 4=l vh, il A
% 10 min, 15 2] PG ¥R 43 54 0. 02.,0. 04,
0.06.0.08.0. 10 g/kg [MEE, FREL 10 g %S PG
(R 2F I T RE R H T R i JIE % 6, 7 60 °C ) R At
BB, LA I PG R A=yl 1 S 28 0] R, 4 Bl
8 h PP REIR , bl AE 15 d J BUREN & HL Bk 48
b, BB 3 d BUREI E DPPH H B SIS FRAE T -
1.2.2 Ay PRALFE AR A

R (E , 2 18 GB 5009. 229—2016( X i % &M%
PR B R A A A ) rh v VAR 7 7R i
7 E AL, 2 B GB 5009. 227—2016 & i % 4>
G B ok A P DU ) v i v T
HIEEE (p - AV) , Z 8 GB/T 24304—2009 34t
YritiRg a7 e (I e ) g
1.2.3 DPPH [H Hy ZLiERERAE T I

BR0.15 g 4= F 20 mL Ak , A 10
mlL PSS, VA IR 7 o T i B S R BE 15 mg/miL
IMAE . #H 2.0 mLyfi#$ 5 2.0 mL DPPH — HI i
PSR A ZERSAE SV 2 h J5 78 517 nm 0 7 H:
W2 YCAR (A,) |, [RIBFZE 517 nm &b %2 2. 0 mL DPPH —
FHEE R +2. 0 mL FH B WO (A, ) AT 2.0 mL
AL +2.0 mL FIEEE OB (Ay) ,#2AX(1) 3
5 DPPH [ HEEFRR(Y) .

y A A A

AZ

Y 5 YR T A A [ o e R B 1) 26 B b
W, 4% FIR T RN E H DPPH B BTG RR R, DA T
Py Jo 15 MR B2 Ry A A B, HE DPPHL |5 H 63 BR 2 90

x 100% (1)



106 CHINA OILS AND FATS

2025 Vol. 50 No. 8

AR KR, 2 AR 28 15 205 o il 42 100 05 7 B R
TMFER) DPPH 5 H B 385 BR A0 b i il 6 (81 19 7
FErp RO Y AR B Y P AR TS M A5 R
pumol/100 g ',
1.2.4  J5ID7ERZH B I

SR AR 3 20 22 A= Yl B I IR 2 B S A R 25
o FRELO.1 g yAE, A 1 mL 0.5 mol/L E 4 1k
B - FEEAWOR 4 mL IE CbE, IR IR e, i H 5E )
RARM, #E 15 min 4325, IR EERF IR
0.22 pm AYPER TR PR A AR E, g
el A b 20 15 Al 25 4 34225 GB 5009. 168—
20164 & i & A [ bR £ b v R 7 IR 1 ) o
2R — bR
1.2.5  Fdiaabr

BEANFE S 2 IE 3 IR, R H Excel il Origin 4K
PR BT R T, >R F SPSS B AT F Ao
G307 o
2 FER55H
2.1 PG 34 b BALFE T A
21,1 XFA- I ER(E A R

2 {1 2 Aty St Vil i AEL A R DR B 1) — > EE 4R
Fro MEAAL 15 d AR[R] PG S 4 il i) R (e 4 1]

1R
25¢

201

M (KOH)/(mg/g)

251 0.02 0.04 0.06 0.08 0.10
PGS/ (g/kg)

1 IEEWN 15 d RE PG HMEL M EE
Fig.1 Acid value of tallow with different PG dosage

after accelerated oxidation for 15 d

BT AT, s 4k 15 d ), 6 4l IR (A
(KOH) iy 5 Bl & 1. 34 ~ 1. 98 mg/g, ¥J7E GB
10146—2015( £ it 22 4= [E ZhRE £ shPrtilig) /9
METEHE N (<2.5 mg/g) . BEH PG AN Y
T, A ERIEL S B K, £E PG BRI 0. 04 o/kg [
iR X8 BT PG BB id 0. 04
g/kg AR {EL_E 1 AT REJE H T S A0 79 e B2 1k 5]
Ul S A e B fELIN, HTAR AT 22 K AR TSR il HE
B TR, SR MRS AR ™ . s it
F, BN PG RE 25 BRI A A BR A, It 4k 15 d
i, 28 LA IR (E (KOH) 2 1. 98 mg/g, MTHS I T

PG A= R (KOH) L H 1. 34 ~ 1. 74 mg/g, iX 7]
RESE T PG Hh i B R 5L R4 T 4R AL, B0 T IR s
R R AL A, T RRAR T R IELAY b T
2.1.2 PR S AL R

ok A L 3o i SR A R R B 0 — D T
FebR L AL 1S d AR PG i 2 i i 5
AR UNIE 2 FF R

0.10

2 0.02 0.04 0.06 0.08 0.10
PGUN N/ (g/kg)

2 mnEEL 15 d RE PG FMESmATELE
Fig.2 Peroxide value of tallow with different PG dosage

after accelerated oxidation for 15 d

Hy [ 2 AT, A AL 15 d S L6 AR AL
HAITEE 2 0.06 ~ 0.09 ¢/100 g, ¥j7E GB 10146—
2015 REE T N ( <0.20 ¢/100 g) . k& PG &S
T, s AL 15 d A s AL (R G
EFE TGS, H 0.06 g/kg PG 21 4l Ak
8575 H4IAHIE , 17 PG SN 7E 0. 08 ~0. 10 g/kg
i, 3 A AAE A, PT RE U S0 Ak it — 2B ek
BT RE R
2.1.3  Xf4- p — AV 1952

p — AV J2 WL g R G A AN
TR bR , X S A P RN 1 R 1 ) A Ak
1 (RS AL S35 TR A, Yo i e XU R Jo
HA B m g, F st p - AV 22Kl g

=PRI S . N EAL 15 d RTE) PG RN
A p - AV ANE 3 BTR

301

_I_

25¢ H h

_20F

=

< 15F

5
1.0f
0.5}

0 1 1 1 1 1 J
2H  0.02 0.04 0.06 0.08 0.10
PG I/ (g/kg)

3 mEEL 15 d RE PG iFMELHA p -AV
Fig.3 p - AV of tallow with different PG dosage

after accelerated oxidation for 15 d

HIPE 3 R I 4E AL 15 d R L6 A ATl p -
AV A Z 5], I~ 0.02.0.06 0. 08 0. 10 g/kg



2025 4 55 50 45 55 8 1] T

i g 107

PGl p - AV B HALH) . PG IS
0.04 g/kg I, 4 AL 15 d A4=91fY p - AV B H
LA, 7R B S0 A 0 AL A A R E T
2.2 PGt it RACHE A7 09 vl

i AL AR AN A PG SN AL 2R3 ) DPPH
A H IR BRAE T LA 4.

-~ l40r = S

;5 120 b —-0.02 g/kg PG
E% 100l —+—0.04 g/kg PG
£S 7006 g/kg PG

G 80f 008 g/kg PG

=3 6o} —40.10 g/kg PG

@ § 40

[ s fi

& 20

C 0 1 1 1 1 1 1 J

6 9
fif A7 i)/ dl

E4 PG HMEXS4ih DPPH B HEFREENRIZ M
Fig.4 DPPH radical scavenging capacity of

12 15 18

tallow with different PG dosage

B L 4 mTAL s kW, B PG s 1Y
Hehn, 4y DPPH B B JET5 BR e ) 1G5 . BlE I
B AL ] () RE 4, 6 243 DPPH [ fy JE 3 R AE
TR RS 47 3 d i DPPH [ fy 5835 BR
B 5 0 35 N R i H, e W B 25 it 7 I 1) 1) S 4
PG BT EAROR B BT, g 48 Ak 15 d B, %21
(8] DPPH [ H LW BRAE ) 25 A K, XKW PG &
SREA —E WPt e B JC kR 2 R 15 s
DPPH [ HHEVEFREE ). XAl REJE B PG 54l
Hh ) A B A3 AH BLAE L S 1 e SR AR R AE A il
Stk TRt
2.3 PG x4 ik Fig Iy B 4 2%, 69 %5 o)

hnig AL 15 d ANE] PG B hnd iy 4=t 5 R us
PG A=A BRI RR 4L AL S AR S i ILER 1

®1 MEFWK 15 d AE PG FMEFMAEHBRANSSE

Table 1 Fatty acid composition and relative content of tallow with different PG dosage after accelerated oxidation for 15 d
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Table 2 Comprehensive score and ranking of
tallow with different PG dosage
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