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Effect of propyl gallate on the oxidative stability

of piglet concentrate feed

LU Shengtao?, LIN Jiale!?, ZHOU Panhong'?, HU Hai'?, ZHU Jing?,
PENG Shan®, LUO Zhijun*, YUAN Zhongbiao®, SHI Xiaoli'-?*

(1. Key Laboratory of Animal Genetics, Breeding and Reproduction in the Plateau Mountain Region, Ministry of
Education, Guiyang, Guizhou 550025, China; 2. College of Animal Science, Guizhou University, Guiyang, Guizhou
550025, China; 3. Guiyang Agriculture and Rural Bureau, Guiyang, Guizhou 550081, China; 4. Gallochem Co. Ltd.,
Guiyang, Guizhou 550200, China; 5. Hengcheng Feed Co. Ltd., Guiyang, Guizhou 550027, China)

Abstract: To study the effect of propyl gallate(PG) on storage stability at different temperature and feed moisture,

L9( 33 ) orthogonal experimental design was used to explore the effects of PG dosage( 0%, 0.05% and 0.10% ) on total
antioxidant capacity(T-AOC), peroxide value(POV), acid value(AV) and vitamin A mass fraction of concentrate feed in
piglets at different temperatures( 25 °C, 30 °C and 35 °C ) and moisture(9%, 16% and 19% ) . The results were shown as
follows. 1) PG addition had an extremely significant effect on T-AOC(P<0.01). The loss of vitamin A and AV of feed
were reduced with 0.10% PG supplement. Therefore, PG addition enhanced the stability of feed. 2) Temperature had a

significant effect on POV, AV and mass fraction of vitamin A(P<0.01). The mass fraction of vitamin A was declined, but

Wis B EA:
HeWmE:
EZ -

2024-10-03 &E BHA: 2024-11-18

B R H s RIS H (2023 YFD1301203); S L S #4300 B (R 248 (2021 ) — i 150)

RlifEEE(1997—), 55, StHiub, Wi, FEMNFIYESR SEBEEIE, 15519413021@163.com; *@{FVEH, HibEmT,
W, #d%, FENFEIYET SEEAITSE, shixll6@163.com
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POV and AV increased with the increase of temperature. 3) Moisture of feed was the main factor affecting AV of

feed(P<0.01), and AV of feed was increased with the increase of moisture. To sum up, the addition of PG can improve the

antioxidant capacity of feed, inhibit lipid hydrolysis, and reduce the loss of vitamin A in feed. The optimal dosage of PG

in concentrate feed is 0.1% under 25~30°C and moisture of 9%~16%.

Keywords: propyl gallate(PG); feed storage; peroxide value; acid value; total antioxidant capacity

SR D AL R 43 R A7 Hp R AR AR s B R 4 2R
R HSF SR R FIsE R, AR T e iR s
DJ1E 792N | LR E ' 1 €0 Y14 D P 25 (S0 7
A CAFEEMR(EQ) . — T R ZK(BHT)
T I E FRIBHA), = HY b= a8 Rt
R4, WFRRIE R, 3R PRI &
M) RN & B (g R, X & & A VB M e A A
o, PEEAEUREREES, Ft, FREER
SRIPT AR TR Tk BRI

MR RAG R B TR, SNERfE
A I B T IRINBR(PG), XJe—MIisE ., %
4 HATE RN R Pt E e 10, w8
/N, PGXTHEMMAE A TR EF T AL FCR M1, PG
e AR TR e M09, $ORPGRT BB —Fi
B R PR, A OCPGHEAE ™ AR R ik
P AL A G 30 o FE R K a3 e IR
FMEF, AR E B . BSR4 )R T
R X AR A4 A: R AE SR MBI VE R R, st
56 WLAE MRt S5 10 R (B 7K &2 9%~16% , I
25~35 °C), HREPGIENRMAPAMFIMTET, L
W APGTEGPRL Tl Hr A o, AR A R S 8%

1 MRS5EZE
1.1 R

PR EFRNEE 4L KT T99%, H5t
PEA I A R A RN Rl 43t

Pkl S (EEHFRFE) (NRC,
2012) T AR Gk C Jr, L ELR AL A E 7K
A

T PERERH AR R E KT (R FE)

Table 1 Ingredients and nutrient content of concentrated feed

for piglets(air-dried basis)

JEEL fit bt/ % o Bt 350 %
R 78.80 || T4 8.46
FRE 5.00 || fRiHeE? 11.58
X 2.00 || MHEN 41.60
CaHPO,-2H,0 325 || AR 276

F1E)
JEEL B L/ % oy T 340 %
A 400 || 45 2.04
AR AR 2.00 || W 0.81
TR 0.30 || Wiz 521
NaCl 0.10 || HAR+HER 1.24
Y Z R 0.55 || 7R 1.86
TR 4.00
ait 100.00

e 1) G RTURE Bk AR HE4EE R A 25 000 kIU, ZE4E
#D; 5 000 kIU, 4E/EEKE 175 kIU, 4iE%K; 5000 mg, 44 %EB,
7840 mg, AEAEB, 17 600 mg, (214548 950 mg, HAFEHC79 200 mg, 4
2 Be7840mg, A1 600mg, M4 800 mg, 4iH:ZB,100 mg,

2) WP kg AR T1 000 mg, #7110 000 mg, B
62000 mg, #%63 000 mg, fifi300 mg, ML800 mg, 4k1 000 mg.

3) IHAkRE A M kg,

1.2 ERIEIEIT

R EEAEA AR EE RIS KSR, PGX Ak}
AR E R, R LY IER IR, £
YHREE(HZERA) . FKks(HRBFPGHME(RNEC)
3IMHEE, FFRIEKIKFIEE, HiA#R2,
RO MAR A, B AR E3INHEL,
AR A 160 do

2 Lo(3®)IERIRIEEIT
Table 2 Lo(3% orthogonal experimental design

K- %
A/°C B/ C/%
1 25 9 0.00
2 30 16 0.05
3 35 19 0.10

1.3 $8rrzE
1.3.1 BIALEEH (T-A00)

K B 18 it AL e 10 %2 7 (FRAPE)
YRGB PT B AL RE ST T R E . UM R AL HE fS
M REE 0.5 g, B F10 mLE.LEY, S mL
0.9%NaClV& W 5 B, 0010 min, B F 3
SE o 1E590 nm K FHUV-2100% 535656 1 (Unico)ill
EWEE, HRET-AOC, &5 &l A 7N A% B 8
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K 4366 6 ek v g i S A (e 3 A )
M H A AT .

o om
m, x1000

A XOFESh R AR m o RE S RO G i Y
LA B m RS B

1.3.3 B QAV)

KA L E R My, Ha AT .
_Vxex40

n
A o REERRBRMY; VRTHFER S AL IART
N EE AN RUET R
1.3.4 A ZNRENHK
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_ @xVsx [x100

m

A XA e A RARI R MG Vaoialke

x78.8

X

X3

FERA s o AR ERT 2815 B e 2 2R
RAMRE ARG AT, f=1.
1.4 FENFES5EE

AW HALER IR« THZ-82 %% W15 1R 3% %
# . ID-2000 ¥ AH €6 35 A1 H IR AT . 80-2 B L UL TE
HL. DH3600I1 HL #AfE AL . R-1001-VNJEF: 7% &
1. DK-98-ITHL #AE LK IEH . UV-2100%1 45 ) 1]
WAEIERETE . R AT R R IE RS AR . 1 000 AZ
IRERHERL
1.5 HIBALIE

5e il Excel 20164) 45 4b B 50 504 . P
SPSS 26X 8diE 1 T2 90 Iy 25504 -

2 HFERE5HH

21 REERFEMELESD. SEHE. BN
HE RARED BB MIRE DTG
3L, g e A WAkl By S PR AL RE

e, HUOR I 7 A2 /Y s 45 SRz

Prés R LUE H, PGESINEL W Wi kL B P 4A L fiE

®3 ZERESIREMOFREMHFMEREIRER

Table 3 Effects of three factors combination on concentrate feed storage stability and range analysis results

IR2H K& 5K RYUEILRE T 4R AT EU10° A E gy
1 A1B,Cy 1.10 129.27 3.05 0.81

2 A1B:Cs 1.49 150.48 2.99 0.96

3 A1B3Cs 133 150.49 3.01 2.93

4 A:B\Cs 1.18 129.10 3.14 0.81

5 A:B:Cy 1.08 111.27 323 1.05

6 A:B5Cs 232 142.07 3.09 3.08

7 A3B)Cs 1.60 138.07 3.16 0.92

8 A3B:Cs 127 119.64 3.19 1.09

9 A3B5Cy 1.08 94.23 322 3.44
K 1.31 143.41 3.02 1.57

i K> 1.53 127.48 3.15 1.65
Kis 132 117.31 3.19 1.82

W= 0.22 26.10 0.17 0.25

Ks,1 1.30 132.14 3.12 0.84

P Ks,» 1.28 127.13 3.14 1.03
Ks.3 1.58 128.93 3.11 3.15

& 0.30 5.01 0.03 2.30

Ke) 1.09 111.59 3.17 1.77

——— Kep 1.26 133.07 3.11 1.61
Kes 1.80 143.54 3.08 1.65

W= 0.72 31.95 0.08 0.16

" Ky, Kp MKe ABHIRE(RZA), SKERZEB)RPGIIE(HZC)TE(=], 2, 3)/K T ZIEFR-HAME
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TFERE W . RG24 FA I3 L (4 A R AT
Oy, HUCRIRIR 64y ; MBS R E
W1, PGINIEXT4EAd RAF EAEE MK, H
UORIRE . WA AL ERE , 240 A 50341
FIRAR, TR IR S A I O iy e vmr s W25 00 M
SEHLR I R R Hh A AR 5 e A
K, HUEPGIR NG . WRAFRHERAN W2 350 1 AT
A AL, IO MR, S AW S:
AT, dedm kb ok s i AR R AR,
YRR FIPGHN N &

22 ARIEZEINKGERHT-AOCE IR T E S HiLE

TR (R BN, PGUS N 2 %
(P<0.00D)S2mafA R T-AOC, 5 /K & i 35 (P<0.05)
5 4 BB T-AOC , 17 ik J3E X F) Ak TG . 2 5 i)
(P>0.05), PGSR . F7KaE . X REIT-AOC
MR AR N . Z55 30 H, BEEPGHUNIN
IO, AELEPUEALEE I B 3ETR, 0.10%PGER
JiE T I T-AOC = T 0.05%PG sl & F10%PG Rl
wON, RESINPG ] B B4R E A S5 R
BHEPLEILRE ) . SSRAEER, S KEERS
TR T-AOCHIE .

R4 TRIERIRGER P BIENENFINFESTER

Table 4 Results of variance analysis of the effects of different factors on the total antioxidant capacity in concentrate feed

Jr 22K ¥ F ¥y F P
R 0.181 2.00 0.091 3.090 0.086
Tk 0.335 2.00 0.167 5.700 0.020
PG inE 1.673 2.00 0.837 28.510 <0.001
R 0.323 11.00 0.029

pevil 2512 17.00

2.3 TREIEZRITRAERIPOVEMIE 5 2 5325 R

AFSATL, R EERIPGUS I Xl k(i
(POV)A e B 52 (P<0.01), T & /KEX POV
WEEW . B PG . SR FEEPOV

MR AR BRI N o 25 G R3ATHT, FE A7
H35 °CiY, FRIPOVER R, FRWRERECL TR
AL, ARTIRIECAE . BEEPGES I r3 i,
POVREZ AL, W/RPGHMHIAEDT A ALiRE

®5 AFEREMNRGER I ENEZMN G ETHTER

Table 5 Results of variance analysis of the influence of different factors on peroxide value in concentrate feed

Jr 22k ¥ F ¥y F P
L 0.098 2.00 0.049 117.125 <0.001
Tk 0.002 2.00 0.001 2.949 0.094
PGt 0.020 2.00 0.010 24.110 <0.001
R 0.005 11.00 0.000

pEil 0.125 17.00

24 ARIEZMTRBRAVENN G ESTER
FRORTAL, MR . S /KEFIPGES N X

TR A AV A 1 B 5 5200 (P<0.01), Hodr, Xkl

AV R R ZE B EoKE, HORRE, &5

PG . 45EF3TA, BiE S/KEMIEET
=, BRI KRR R, fREFAV IS (P<0.01);
A INPGI7E—EFEE LRRE T AV,

®6 ARIEEMRERHEN W ST ESTER

Table 6 Results of variance analysis of the influence of different factors on the acid value in concentrate feed

Jr 22K ¥ 1 ¥y F P
R 0.194 2.00 0.097 25.442 <0.001
TKE 19.678 2.00 9.839 2 585.506 <0.001
PG iE 0.079 2.00 0.040 10.445 0.003
R 0.042 11.00 0.004

syl 19.993 17.00




82 WA AR 222 (H AR 2# M) hittp://xb.hunau.edu.cn

20254F 8 A
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ANTR] R 20 e e ot v 4 1 R AR 7 2553 Bt SR
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17 53 B B B 5 5 (P<0.01), T & /K x4 AE
FAMA R TC R E M (P>0.05). PGEN X

RHAEA: R ARIAT R 8 02 I A7 10 B RN 5 /K
MISEI . 255 FR3FTA, IR E T 2 ik b 4
ERARK, 35 CTRikdid: ZARKERZ . K
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Table 7 Results of variance analysis of the effects of different factors on mass fractions of vitamin A in concentrate feed

J 2R ¥ A ¥ F P
bzyEs 2076.923 2.00 1038.461 26.316 <0.010
TKE 77.453 2.00 38.726 0.981 0.405
PGHM Il &= 3183.848 2.00 1591.924 40.342 <0.010
1R 434.072 11.00 39.461
A 5772.296 17.00
3 it (S 3 AR B LS DT K i i A

MATHERRRL R T 22 imek . . B . BESE,
DI R SRR, B, M. B B
BEEEILR, HRRET, BIRES M E
e RAMPRIR S ARG, S ERAK
WL it AL, AEREE . EAAE R, A
A, JFREIR LA E SR A 01T, Hk, 7EfR
BRI INEQAF fh 2 & Bt LAk 70 LAY /D ]
B A7 L T P B S5 R A8 AR RN AL = P X B
YA e PR AR 2 . BEQJ&— Fh b S AL 3R
AR TR, (R LA S0 XU A4 i
BEMECS L B A A M S D e AR 610,
D, R A (b e AR A7 FTEQ .. BHT Al
BHAWA U FEH

R, WETRRNEIPG ] A &E bR H H
FEO200 X5 B B i e 28 B A AR AT i T AR AR
L, e SR A, IRSMSEEG 2 R B R,
PG L 4EA: RCA TR P EALRE S, IINPGHE
G b A ] A 0 A A XU R e e Y i T 4R
FER AR AR TR EPIWIE R, PGHl L
ARG s A 2l AL PR (POD) YTE M, SEC T
A LLER T PGEERRIRE Tl A& & A 7™ A i
e g, A5 ER, PRI TR nl ks
FORE WY, FHETF 20 BB R R
WA B A RIS BT R ek . . EA
BESE I —E IR T, BB U R BLPG Y Bt A AL AE
FH WA 50 78 L e 46 Ak Hh 43 51 1 0.05%
0.10%PG, MK HHAILEE ST . F7 0 R

FEAE3AN T, TRITPGEA [ A7 Fl K 43 25 A
TR AR TR . RIS A A, B
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FEUEE, HeRABIRIEA . PGXHR R A L B
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AE 1 AH T 55 7K B 53 501 SR 9% 1 16% Bsf S 17 T 1w
T, XEHETAWFFE LG RCOUR—5, XAl g RN
KA S B AR T PGROTHES 720, AT 48
TR B PR RE

4 ZEp

TEATRE R G R R BN PG AT Ak B i AR M, 42
AR AL RE J1 I D e A R AR, B 5]
B FE R M. 7E25~35 °C . f R &K &
9%~19% A7 5514 F , PGIEATREH AR A 193
BHHINE0.10%.
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