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Effects of Ginger, Onion, and Garlic Mixtures on the Sensory Quality, Lipid
Oxidation, and Fatty Acid Composition of Stewed Pork
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Abstract: The effects of the addition of a ginger; onion,“and garlic (OGG) mixture on the sensory quality, basic physical and chemical
characteristics, level of lipid oxidation.andfatty acid composition of stewed pork were evaluated. The results suggested that the addition of OGG
improves the sensory quality of stewed pork and the water-holding capacity of the meat, which significantly increased with further addition of
OGG (P < 0.05). OGG suppressed the formation of peroxides and TBARS in stewed pork, and 15% OGG achieved the mast significant effect (P
< 0.05). The addition of OGG significantly suppressed the oxidation of fatty acids, esp ecially that of unsaturated fatty acids, in stewed pork. The
suppressive effedt .increased significantly as OGG addition increased. Furthermore, OGG affected the fatty acid content of stewed pork. The
mono- and polyunsaturated fatty \acid contents significantly increased with the addition of OGG (P < 0.05), as did the ratio of unsaturated fatty
acid to saturated fatty acid (P.< 0.05),thus improving the nutritional value of pork.
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Fig.1 Effect of OGG on the sensory quality of stewed pork
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B HTREE LA, g 2 AL RZ AR &/ 2000 e 8.52
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Table 1 Effects of OGG on the physical and chemical indices of
stewedpork (n = 3)

0GG #/% Ko 1% g il (g100g, F#)

(Mogem ») JEW & AL & el & LA E

8.5240.02¢ 4.0340.12°
7.3140.10° 2.4740.13°
7.3440.07° 2.4440/15°

At 8.4040.30° 48.884055¢
0 3.7640.37° 38.884055"
5% 4.5040.42° 41.7140.35°

10%  6.9440.49° 45304093 7.5440,04° _2.93+0,00°
15%  7.0640.41° 48.574021°  7.9340.07° 3/16:40.06"
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EEININRISEYIVET VR E L AERIEA &
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2.3.1 OGG xfiLAAfEL (POV) 89 %

POV fEL 7 S Wi T S (AR PE I SR 2L 28, 2 e
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Fig.2 Effects of various concentrations of O GG on.the POV of

stewed pork
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CLAREG Z (1 POV {E AL 2% (P<0.05), H 0.016
meg/kg =& 0.107 meg/kg, i LA Z T 1 0.11
meq/kg Tk 1.0.22 megkg. H LA POV (B #H 4 5
THEWE POV fH. XKEPERAME, IRIiIKEA
MR AR T WL . WL B 2 T =g
Ttk RERAIAE S G TR 4R, 1T Mol AR 2 g R 2 H vl
=i 2 G Wl A AR S A ) B L A R
B4, OGG B & F % P 5 1) POV (E, k>
HE UL (P<0.05). HH, OGG i¥inE N 5%
FT 1090 ZRAE G54 AR POV {H, H 35 140 2L
RZE AR (P>0.05),{H OGG ¥sin & i 15%
i, HANHC RN E E (P<0.05), S =2 g
i BRI A=, A BT A A
R MILL R, ARSI IS 1) POV (BB T SC kiR IE -
TG AR A AR R I R o, POV AL T
TR, HRSE POV E N 4.32 meg/kg. iRk FiR4h
SR 72 e ) R DR e P UL By s AR
2.3.2 OGG staXerb-ZB M8 (TBA 18) %9
AL

TBA (B 45 i AR g 7 R S8 Ak 2 T
AT IR I SR TBA RBLZER, HAE
(1) =R AR I IR SR AR

HE 3wk, JEOREAH IR ZFUIA 2] TBA
{873 %4 0.52 mg MDAVKg. 0.21 mg MDA/Kg, A
fn OGG HfEHL T, & JariA 2] 2.71 mg MDA/Kg
1.27 mg MDAVKg, TBA i 7 Hli & i A2 H &5 35 48
(P<0.05) . 1% B 3t il /K e FIEC I8 el JEUR) Y
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EFE & OGG USINE MG IZE RS, JLUARN 2
TBAHALEE (P<0.05), JLAZE TBAEBA F%
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B OGG BA fiifil iz 5 o Tl b /g i sh g, HL

OGG MIHEAAME S HIR AR AL a5 R 5
SCERARAEAN — 20, Tang YR STiE S 3 XS I TR A
— JE 1) PR RERS A
LRI SRR A SRR T A R P e %
REGRETEN O FEr PR Wik, R TR 2R,

24 OGG xtyit WA fise (FA) ®w
TEHAN, SR AR R ST RS, SRR i — b

BAAEC XS 1A [ TBA{E ; Cao™

BN PR, R IR A B R TR

AR E R LR . NS INE OGG X i f& A i
J PR 2 S o Wk 2.
L d mli
- %:g— mALAE
=1} L
£ 230F
S
i 16F
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Fig.3 Effects of various amounts of OGG on the TBA value of
stewed pork
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Table 2 Effects of various amounts of OGG on the fatty acid content of stewe d-pork(g/200g of fresh weight; n = 3)

g Wiy AL &
e I B8,
YL KB 5% 10% 15% YL KB 5% 10% 15%

Cioo  0.0720.01% 0.0620.01° 0.0620.01° 0.0740.01* 0.08#0.01° .0.05#D:01% 0.0520.01° 0.0420.01° 0.04+0.01% 0.04+0.01°
Cizo  0.0840.00% 0.0620.01° 0.0620.00° 0.0640.01* 0.0740.00* " 0.04+40.01* .0.0420.01° 0.0420.00° 0.04+40.00% 0.04+40.01°
Ciso  1.35#0.02° 1.0530.09% 1.2540.05° 1.140.17% 1.2940.02° . 0.8940.09%)0.8040.14% 0.7740.01% 0.7940.02° 0.78+40.14°
Cieo  0.1240.00% 0.100.02* 0.1020.01° 0.100.01% .0:11+0.01% .0.0640.01* 0.0520.01° 0.0520.00° 0.05+0.00% 0.05+0.01°
Cigo  2.1040.01° 1.5940.08° 1.9630.09° 1.7940.00° 2.03+0.04°  1.4440.15% 1.2940.23° 1.2630.02° 1.27+40.04% 1.34+40.23°
Cooo  0.0240.00° 0.0240.01% 0.0240.00® 0.0240.00°70.0240.00°  0.02#0.01*° 0.0240.00° 0.0240.00% 0.02+40.00° 0.02+40.01°
Cauo  02440.01*  nd nd nd nd nd nd 0.06+0.02% 0.0620.01° 0.0420.01%
SFA  3.9840.01° 2.88+40.2a 34540.14% 3.1840.11% 3.6040.06°  2.5040.27% 2.0520.39° 2.2440.05° 2.27+40.05% 2.31+40.40°
Cisy  0.03#0.01° 0.0120.00%.0.0120.00° 0.11#0.00° 0.01#0.00°  0.01#0.00* 0.0120.00° 0.0120.00° 0.01+0.00% 0.01+0.00°
Cie nd nd  0.010.00° nd nd 0.01#0.00° 0.01%0.00* 0.01%0.00* 0.0120.00° 0.010.00°
Cizq  0.7540.01° 0.5340:02 0.7040.03%0:6740.05° 0.7320.01°  0.4740.01* 0.4740.08° 0.4520.01° 0.48+0.01% 0.44+40.08°
Cigagt  0.17240:02° 0.1640.0410.1740.01% 0.1620.01° 0.1740.00°  0.1020.01° 0.10+0.02% 0.09+0.00% 0.0920.01*° 0.09+0.02%
Coq  0.0440.00%.0.0420.01° 0.0420.00° 0.0440.00* 0.04#0.00*  0.03#0.00* 0.0320.01° 0.0320.00° 0.03#0.00% 0.030.01°
Cosr . 0:3140.02° 0.2240.00° 0.1440.01° 0.1240.01% 0.35#0.03%  0.3020.13° 0.2440.04° 0.080.01% 0.0640.00° 0.1020.01?
MUFA  1.3240.00° 0.9620.03%/1.07240.03° 1.1040.05* 1.3020.02°  0.9240.11° 0.86+0.07® 0.9620.01° 0.97+0.02% 0.98+0.12°
Cigose  0:0320.00° 0.0240.00% 0.0240.00° 0.03#0.00° 0.03#0.00°  0.0240.00° 0.02+40.00° 0.02+40.00° 0.0240.00° 0.02+0.00%
Cigap  0.060.00° 0.0720.00° 0.08+0.00° 0.0940.00% 0.09+0.00°  0.0640.01° 0.06+0.01™ 0.0620.00° 0.0540.00° 0.050.00°
Cigas  0.05#0.00° 0.0420.01° 0.0420.01° 0.050.00° 0.0540.00°  0.04#0.01*° 0.0420.00° 0.0420.00° 0.04+0.00% 0.03+0.01°
Cxpz  0.0240.00° nd 0.02+40.00° nd nd 0.0140.00° 0.01%0.00° 0.01#0.00® 0.0120.00° 0.01+0.00%
Coosg  0.02+40.00° nd 0.0920.01° 0.0940.01° 0.0920.22° nd nd 0.0620.02% 0.0640.03% 0.0520.00°
PUFA  0.1840.01° 0.1320.00*° 0.25#0.01" 0.2640.01Y 0.26+0.00°  0.13#0.00° 0.130.01*° 0.1920.04° 0.1840.04* 0.1620.11°
UFA  1.5020.01° 1.0940.03% 1.3240.04% 1.3620.07° 1.56#0.02°  1.0520.10° 0.99+0.08° 1.15+0.03° 1.15+0.06® 1.1440.13%

UFA:SFA 0.3840.00 0.38#0.02 0.39#0.01 0.43#0.00 0.43#0.01

0.4240.09 0.4440.04 0.51#0.01 0.5140.02 0.5040.01

E: nd 27 AL
JEORE A A R PRI 32 B i U R D v R R B ER
(SFA), HUCNBABFRITE (MUFA) . Z A
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TRRER (C18:3) FIZIMIER (C18:2) N FE MUFA.
ANFI AL RIS H A, FOR DR A B A A ], EH
Al WL, OGG i 7 BRAL G Ml AN B o
TEARESIN OGG ML T, RN Z It 2 h iz,

SFA If1 5 I 5 PRI, IERIFIE A SFA 5 & 70 51 T F%
7 27.8%, 18.5% (P<0.05). MUFA Il PUFA [ & &
WA BT TR, AR A 2 AN v R0 I 7 R 1 B 451

(UFAISFA) A EARL, 43 R R 28 PR B
)i, SFAFI UFA [AII & 28 A aMiE, 72 AR 4y
THERMEYIR . H3R 2 iTLLEH, Wil OGG JEkiiz
AR SFA. MUFA & PUFA & E#8HIE 15, UFA
5 SFA R EL IR KA (P<0.05). OGG #shiExd fig
iR SRR B3 . 5 EaxXRAMEt, % 0GG
ISINEN 15%0T, MR P R DT JZ A0 UL JZ i v iR
R 73 2.88 g/100 g. 2.05 g/100 g =3 3.60
0/100 g. 2.31 ¢/100 g; AHLAIE PR 7371 BH 1.09 ¢/100
g~ 0.99 ¢/100 g #¢ /=% 1.56 g/100 g+ 1.44 g/100 g; UFA
5 SFA (R EL I B 0.38, 0.44 #2531 0.43. 0.50. OGG
TS &I AR BERE A R T R (FA) JEHE UFA
P4, SFAME N FEALRRYINT, & B REIRIE
MU HR Vsl T s . UFA BAG FRARIR S E fRER
IEL R R4 P T LA TS Shk Ak R0 M 5 2
R, (EHEE PR IE R OGG AJ ALE M KUK A)H]
I e et R E TR E

4 25

4.1 BEELTTIIRRE, BRI FE SRR i
B REAAMURNZI, FEIZIRIA. R E TR,
A e BA MEER IR A& kL e U
HEAEENEN . REIPES A RH.0GG N
BN 5% IS WEMIKAS, it . RS
RN §=E ST GARTE A N NS SN AL R i
WHIE, AEMEREG. OGG H & A3 &R nIiE s, &=
NI R 12 e B R IR K 77 A S A AT
TBARS P4 45 A a4 L 500, T OGG A £
(T EARTER, R OGG AL/ A8 A A A vh
TR B AL A TBARS.  H. 5%F1 10% OGG i
FALRURA Y, 15%EET —FH AR U R E
(P<0.05), fHX4 OGG #KJEH 15%HH, OGG kit
THZ, B TR RMBE . Bk, 256 R
2 ARSI 5% A1) OGG NH .
4.2 JEWiRRR N EERE RRL —, HAmME =
KRB HIE FHNE. OGG oM A sy R 2 E(E %
e BRI VE AN R . TEAEER (C18:0). R
(C18:1). +-tfifR (C17:1). WHkEZ (C18:3). I

TR (C18:2) S HAI AV F P (1) 32 AR TR » JoliE
T FR VAT IR BR(SFA) FIAN AN IR R CUFA) TR &
HRERI N, SR N, OGG REfs IR i ZIE A
SFA. MUFA [ PUFA & &, JUH2 UFARIS &, fif
3 UFA 5 SFA [ LU IR $ iy, e s F-0 A -
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