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Effects of Pre-Treatments with Kiwifruit Juice and Ginger Juice
on the Lipid Contents in Cooked Meat
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We examined the effects on the lipid content of pre-treating pan-fried chicken and pork with kiwi-
fruit juice and ginger juice. The pre-treatment with kiwifruit juice significantly decreased the
triglyceride content, as evaluated by a fatty acid analysis, and the cholesterol content of pan-fried pork
and chicken in comparison to the figures without the pre-treatment. The pre-treatment with ginger
juice only decreased the cholesterol content of the pan-fried pork. The kiwifruit juice pre-treatment sig-
nificantly decreased the weight of the pan-fried meat. These different effects between the two juices
could be explained by the difference in pH value between kiwifruit juice (pH 3.2) and ginger juice (pH
6.0) due to the higher susceptibility of collagen molecules to protease digestion in an acidic pH range.
The results indicate that tenderizing meat by pre-treating with kiwifruit juice affected not only the tex-
ture of the cooked meat, but also its lipid content.
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Fig. 1. Hydrolysis of casein by kiwifruit juice and

ginger juice

Protease activity was assayed with 1% casein in a 0.1 M
phosphate buffer at pH 6.0. To 1 ml of the casein solution
was added 100 ul of kiwifruit juice (@), 50 ul of kiwifruit
juice (M), 100 ul of ginger juice (O) or 50 ul of ginger juice
(d), and the mixture was incubated at 50°C for 5, 10, 20 or
40 min. The reaction was terminated by adding
trichloroacetic acid to the mixture.
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Fig. 2. Effect of pre-treating before cooking on the fatty acid con-
tent of the meat (g/100 g of raw meat)

Raw pork (W) or chicken (B) was immersed overnight at 10C in kiwi-
fruit juice or ginger juice at 10% or 30% of the meat weight. The fatty
acid content was calculated on the basis of that in raw meat. Columns and
bars represent the mean+standard deviation of ten determinations. The
retention percentage was calculated on the basis of the control value. The
difference in fatty acid content between the control and each sample was
evaluated by Student’s rtest. Superscript letters indicate the level of sig-

nificance (* p<0.05, ** p<0.01).
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Table 1. Fatty acid composition of cooked meat (%)
Pre-immersed

Cooking

Control 10% 30% 10% 30% Raw meat oil

ginger juice  ginger juice kiwifruit juice kiwifruit juice

14:0 0.5+0.4 0.8%0.0 0.8+0.0 0.8£0.0 0.8+0.0 0.8%+0.0 —
16:0 21.0+0.4 21.1%1.3%  20.5+0.5%s  19.8%+0.1**  19.8+0.7** 21.8%+0.5* 8.6+0.1
16:1 0.9+0.0 1.0x0.1 1.0£0.0 1.0+0.0 1.0£0.1 1.0£0.1 0.1+0.0
18:0 14.5+0.0 14.7%+0.1 15.1£0.5 14.4+0.5 14.0+0.2 16.2+0.1 3.3£0.1
Pork 18:1 49.7+0.8 49.2%0.9 49.51+0.3 49.91+0.6 50.2+0.4 49.7+0.7 42.0%+0.1
18:2 11.6%£0.7 11.5£0.4™> 11.5%1.0  12.310.4* 12.31+0.4* 9.5+0.4** 40.1%£0.3
18:3 0.9+0.0 0.7%+0.0 0.6+0.1 0.8%0.1 0.9%+0.1 0.0+0.0 5.3%+0.0
2001 0.7+£0.0 0.7£0.0 0.7+0.0 0.7£0.0 0.7£0.0 0.8+0.1 0.6%0.1

20:4  0.2£0.2 0.3%0.0 0.3+0.0 0.3+0.0 0.3+0.1 0.2+0.2 —

14:0 0.8+0.2 0.8%0.2 0.8+0.3 0.6+0.1 0.5+0.1 0.7£0.1 —
16:0 18.4x1.3 16.1%x2.1* 16.1£1.3* 15.4+£0.7** 12.0£1.8** 20.6%+1.0** 8.6%0.1
16:1 5.2%1.5 3.9%1.3 3.8£0.8 4.2+0.9 2.6t1.1 6.4£0.8 0.1+0.0
18:0 5.0+0.2 4.9%+0.3 4.8+0.2 4.3£04 4.1+0.4 5.2+0.5 3.3+0.1
Chicken 18 :1 45.4+2.1 46.8*+1.4 47.5%£0.7 47.3+£0.7 47.3+1.1 45.8+2.1 42.0x0.1
18:2 22.1+1.4 23.6%+1.9"s 23.6+1.97s  25.0+1.0**  28.8+1.8** 19.3%+0.8** 40.1%0.3
18:3 1.7+£0.6 2.2+0.7 2.0x£0.4 2.0£0.3 3.4+0.9 0.8%0.1 5.3%0.0
20:1  0.4%0.1 0.3%£0.1 0.4+0.0 0.4%0.0 0.5%+0.1 0.2£0.0 0.6x0.1

2014 1.0£0.4 1.4%+0.3 1.0+0.2 0.8+0.2 0.8+0.1 1.0£0.4 —

Each piece (about 20 g in weight) of raw meat was pre-immersed in kiwifruit juice or ginger juice at 10% or 30% of
meat weight at 8C overnight. Each value is the mean *standard deviation of four determinations. The difference in
16 1 0 or 18 : 2 between control and each sample was evaluated by Student’s #test. Superscript letters indicate the
level of significance (* p<0.05, **p<<0.01, ™Snot significantly different p>>0.05).
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Fig. 3. Effect of pre-treating before cooking on the cholesterol con-
tent of the meat (mg/100 g of raw meat)

Raw pork () or chicken (g8) was immersed overnight at 10C in kiwi-
fruit juice or ginger juice at 10% or 30% of the meat weight. The choles-
terol content was calculated on the basis of that in raw meat. Columns
and bars represent the mean=*standard deviation of ten determinations.
The retention percentage was calculated on the basis of the control value.
The difference in fatty acid content between the control and each sample
was evaluated by Student’s #test. Superscript letters indicate the level of
significance (*p<0.05, ** p<0.01).

Table 2. Retention of weight of meat after cooking (%)

Pre-immersed

Control 10% 30% 10% 30%
ginger juice ginger juice kiwifruit juice kiwifruit juice
Pork 74.6+3.1 74.2+3.5"  76.5+3.7%  66.6+5.9** 64.0+6.4**
Chicken 74.1£6.9 74.7£3.0" 75.7+3.4%s  68.3+£4.0"* 62.2+4.4**

Each piece (about 20 g in weight) of raw meat was pre-immersed in kiwifruit juice
or ginger juice at 10% or 30% of meat weight at 10°C overnight. Retention percent-
ages were calculated on the basis of raw meat. Each value is the mean *standard
deviation of ten determinations. The difference in the change in weight between
control and each sample was evaluated by Student’s #test. Superscript letters indi-
cate the level of significance (**p<0.01, ™*not significantly different p>0.05).
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(A) Pork (B) Chicken 1+
Tenderness tough ———W— tender tough 'e — tender
/
Juiciness ot juicy juicy  notjuicy B juicy
2 -1 0 1 2 -2 -1 0 1 2
Extremely Moderately Extremely Extremely Moderately Extremely
Texture —
Taste
Overall palatability
-2 -1 0 1 2 -2 -1 0 1 2
Dislike Dislike  Neither like Like Like Dislike Dislike  Neither like Like Like
slightly nor dislike slightly slightly nor dislike  slightly

Fig. 4. Sensory evaluation of meat pre-treated with kiwifruit juice and ginger juice
Control (©), 10% kiwifruit juice (®), 30% kiwifruit juice (M), 10% ginger juice (O), and 30% ginger juice (C)). Raw pork
or chicken was immersed overnight at 10°C in kiwifruit juice or ginger juice at 10% or 30% of the meat weight, be-
fore the pre-treated meat was pan-fried at 180°C. Data are based on a scoring method evaluated by 25 panelists. The
upper chart shows the intensity of palatability, and the lower chart shows the preference. Superscript letters indi-

cate the level of significance (* p<0.05).
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—F, HRAMEITEEF L 7 — o, 4%
BHOERHEZCHESRTE Y, wWih b BB
L TEWIEEZ L DI EATRENT VS, £
T, F7A470V—r 8, £EERTCRILELT- 72
BEDOALATO-VEOFIME, HithTus 7 —
EHRHEHBEOA TR, HRMKICOERH LR
LEROND. I, EXTRT AR LT > 725
&, FIRD L) ICEHEOBA VALV EhbiEse
MR T 5707 7 —EERIEVWEZEz o0, £
EZHETOFMETED N aL AT a0 - VOERIE
fE ek L 0 AR5 7077 —EIERD
BRTHAHLLWEINS. B, 747 NV— VT
TOFMEIERAREO pHPMETTAZ 05,

’
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AATO 77 —ERHRAET THTAILICE-T
ILATUO—-VDERBLIDRENIZELEIOR
5,

(3) EERILLERIKRE
FIATN—= YT TORIUIEIZ L > THIEGAER
BTOERERIDFRESN, RAEED 30% 1244
THEXRIA TN ERMLSE, 2> bo—
NVEDEIKATI0.6%, BATILI%TH -7
(Table 2). —FH, ZOHBADOAEN100g %7209 D5
RAEDI Y bu— L nEIZ, KATI.0g B
WT17gTho7 (Fig.2). Thbb, 941470 —
VPR ETLERIC X B BRI & BRI OMRE DR E
3, KATIRIZIZEREECHIVBATIIRE (R L5
TV, ZOZERS, ¥4 70— Vit T
L7256, EERLVFEECTER I, SEHESED
BRATIIEROBETH ), KEHEEOEBATIIK
FOBERTHAHLEHMEBIN, O LITERRAICL
DFT 47N —Y BT CRILE 21T > - BAD L%
PMEWEHE SN AERICH o7 L E—F LT\,

I/, BEREREOERIIBVWT, ANEE®D 10%
HBEVIT30BITHYETEFY A 70— VT, 30%
WAL T AEZETARMLASE1E, KA, BAL
b IS AME VIS H o 72, 30% AN T B F
DA TNV—=IEEFERMLEEE, a3 ba—k
DLFEIC [Rbhorwn] EEISNTEY, Zhid
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TIML25E SRR & 9 1AM 7o 7
7 —CERAAERV E 2 SR, RIS A AR
DL BT 7 AF ¥ — OB KE S EEL -
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WHETHORES2T 7 AF ¥ —DELLTIE- &)
LHMTEALRABAETH -V HBLTNET
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5 2 B
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