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Effects of Ginseng and Garlic

on the Protein Qualities of Chicken Meat

Hee - Young, Park

Department of Food and Life Science, Graduate School,

Pukyong National University

Abstract

Korean cooked chicken with ginseng and garlic has been
believed that it has the power to Increase strength and
endurance. To know the therapeutic properties and nutritional
value of this type of chicken dish(Samgye-Tang), the effects of
ginseng and garlic on the in wifro protein qualities were
determined by amino acid analysis for C-PER(computed protein
efficiency ratio), trypsin inhibitor(TI) content, and in vitro protein
digestibility using four—-enzyme method.

3~5% higher digestibility was resulted in 650g of chicken with
30g of raw ginseng(CS) than that boiled chicken only(CO) for 1
hour. TI was decreased in CO and additional reduced TI was
checked in CS. Hot water extracts from ginseng could result in
lowering the level of TI in raw chicken meat and that might be
led the additional higher protein digestibility.

The better protein digestibility showed in boiled chicken with
garlic(CG) compared with CS, and the digestibility of CG was
5~8% higher than CO. The trend of TI in chicken thigh with



garlic was similar to those of CS but TI in breast decreased
continuously as the added garlic level went up. In spite of hot
water extracts from garlic bulb had not affect on TI except in
case of 1:0.5( TI extracts in raw chicken vs garlic extracts, v/v),
TI was reduced -continuously(breast meat) or maintained low
level(thigh meat). These suggested that different mechanism
might be involved in changing the digestibility of boiled chicken
meat with garlic. Combined effects of ginseng and garlic on
digestibility or TI were not noticed when compared with the
effect of adding garlic only, and the best protein quality of
breast meat came out when added 15g of ginseng and 20g of
garlic bulb to 650g of chicken. Deboned proved to enhance the
protein digestibility and low TI respectively. The C-PERs of CS,
CG, CGS(cooked chicken with ginseng and garlic), and all
deboned samples were around 2.6 while those of raw and CO
were 2.15.

Therefore, it could be confirmed that adding ginseng and
garlic, and deboning were effective in improving protein quality

of chicken during cooking.
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Table 1. Proximate composition of the raw and cooked

chicken meat

(%)

Sample Moisture Crude Protein  Crude Fat

RB 75.06+0.14 20.74x0.12 1.98%+0.06
(83.16) (7.94)

RT 78.14+0.04 16.92+0.23 2.78x0.07
(77.40) (12.72)

BB 66.71£0.33 27.3210.22 3.53%£0.29
(82.07) (10.60)

BT 67.51+£0.42 23.7410.19 5.87£0.13
(73.07) (18.07)

RB :raw breast meat
RT :raw thigh meat

BB :boiled breast meat
BT :boiled thigh meat

_13_
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Table 2. Proximate composition of the raw and cooked

chicken meat with various ginseng added.

Sample Moisture Crude Protein Crude Fat
BB 66.71£0.33 27.32+0.22(82.07) 3.53%+0.29(10.60)
BT 67.51+0.42 23.74%0.19(73.07) 5.87+0.13(18.07)
BS 15 65.47£0.08 29.24+0.06(84.68) 3.01£0.22(8.72)
30 65.76+£0.09 30.524+0.03(89.14) 2.26+0.18(6.60)
60 66.36+£0.03 30.57£0.14(90.87) 3.43%0.34(10.20)
TS 15 67.24%0.30 24.16%0.10(73.75) 6.40£0.06(19.54)
30 65.85+0.18 27.38+£0.47(80.18) 4.974+0.26(14.55)
60 65.3840.68 26.78%0.45(77.35) 5.27+0.54(15.22)
DBS 15 65.78+0.30 29.04+0.08(84.86) 2.53%0.53(7.39)
30 66.27£0.27 31.00£0.01(91.91) 1.87+£0.08(5.54)
60 66.45+0.19 30.62+0.04(91.27) 1.3940.09(4.14)
DTS 15 66.29+0.81 25.89+0.04(76.80) 5.424+0.32(16.07)
30 65.89+0.41 26.44+0.20(77.51) 6.45+0.64(18.91)
60 67.88+0.44 26.00£0.20(80.95) 5.004+0.47(15.57)

BB :boiled breast meat

BT :boiled thigh meat
BS :breast meat from boiled chicken(650g) with 15g(BS15), 30g(BS30) and 60g(BS60) of

ginseng.

() : dry base

TS :thigh meat from boiled chicken(650g) with 15g(TS15), 30g(TS30) and 60g(TS60) of

ginseng.

DBS :deboned breast meat from boiled chicken(650g) with 15g(DBS15), 30g(DBS30) and
60g(DBS60) of ginseng.
DTS :deboned thigh meat from boiled chicken(650g) with 15g(DTS15), 30g(DTS30) and
60g(DTS60) of ginseng.

_14_
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Table 3. Proximate composition of the raw and cooked

chicken meat with various garlic added.

(%)
Sample Moisture Crude Protein Crude Fat
BB 66.71£0.33 27.32%0.22(82.07) 3.53%0.29(10.60)
BT 67.51+0.42 23.74+0.19(73.07) 5.8740.13(18.07)
BG 20 66.23+0.38 29.06+0.08(86.05) 2.64+0.01(7.82)
40 66.9510.21 29.50+0.13(89.26) 2.41£0.37(7.29)
60 66.18+0.04 28.56+0.20(84.45) 4.03+0.08(11.92)
TG 20 66.4240.60 25.75+0.10(76.68) 6.3940.70(19.03)
40 67.34£0.58 22.94%0.11(70.24) 8.34+0.73(25.54)
60 67.05+0.29 23.93%+0.68(72.63) 7.84+0.28(23.79)
DBG 20 65.02£1.06 29.88+0.21(85.42) 2.20+0.18(6.29)
40 67.03+0.24 29.3£0.05(88.87)  2.38%0.02(7.22)
60 65.71+0.11 31.31%£0.10(91.31) 3.6240.35 (10.56)
DTG 20 67.46+0.38 23.75+£0.09(72.99) 7.05+0.39(21.67)
40 67.46+0.23 23.81£0.11(73.17) 7.83%1.07(24.06)
60 66.28+0.44 26.13+0.08(77.49) 6.18+0.57(18.33)

BB :boiled breast meat
BT :boiled thigh meat

() ¢ dry base

BG :breast meat from boiled chicken(650g) with 20g(BG20), 40g(BG40) and 60g(BG60) of

whole garlic bulb

TG :thigh meat from boiled chicken(650g) with 20g(TG20), 40g(TG40) and 60g(TG60) of

whole garlic bulb.

DBG' deboned breast meat from boiled chicken(650g) with 20g(DBG20), 40g(DBG40) and
60g(DBG60) of whole garlic bulb
DTG :deboned thigh meat from boiled chicken(650g) with 20g(DTG20), 40g(DTG40) and
60g(DTG60) of whole garlic bulb.

_16_
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Table 4. Proximate composition of the raw and cooked

chicken meat with various ginseng and garlic

added.

(%)
Sample Moisture Crude Protein Crude Fat

BB 66.71+0.33 27.32+0.22(82.07)  3.5340.29(10.60)
BT 67.51+0.42 23.74£0.19(73.07)  5.87+0.13(18.07)
BSG 15+20 67.20+0.17 28.56+0.08(87.03)  3.27£0.10(9.97)
30+40 67.43+£0.01 28.38+£0.04(87.14)  2.67+0.09(8.20)
60+ 60 66.77+0.86 27.50%£0.07(82.76)  3.05+0.78(9.18)
TSG  15+20 69.13+0.47 22.25+0.06(72.08) 7.4240.46(24.04)
30+40 68.22+0.15 23.88%£0.13(75.14)  6.22+0.65(19.57)
60+ 60 67.48+0.41 24.69+0.05(75.92)  6.4940.17(19.96)
DBSG 15+20 64.65+0.18 29.31+0.18(82.91)  1.80%0.28(5.09)
30+40 65.521+0.36 30.88+0.04(89.56)  1.9340.84(5.60)
60+ 60 65.49+0.20 30.56%£0.10(88.55)  2.64+0.01(7.65)
DTSG 15+20 66.59+1.18 25.81+0.17(77.25) 6.18%0.67(18.50)
30+40 65.66+0.33 26.81£0.10(78.07)  6.39+0.50(18.61)
60+ 60 66.43+0.18 25.94+0.13(77.27)  6.75+0.45(20.11)

BB :boiled breast meat

BT :boiled thigh meat

() : dry base

BSG :breast meat from boiled chicken meat with 15g+ 20g(BSG15+ 20),
30g+ 40g(BSG30+40) and 60g+ 60g(BSG60+ 60 of ginseng and whole garlic bulb.

TSG :thigh meat from boiled chicken meat with 15g+ 20g(TSG15+ 20),

30g+ 40g(TSG30+ 40) and 60g+ 60g(TSG60+ 60) of ginseng and whole garlic bulb.
DBSG :deboned breast meat from boiled chicken meat with 15g+ 20g(DBSG15+ 20),
30g+ 40g(DBSG30+ 40) and 60g+ 60g(DBSG60+ 60) of ginseng and whole garlic

bulb.

DTSG :deboned thigh meat from boiled chicken meat with 15g+ 20g(DTSG15+ 20),
30g+ 40g(DTSG30+ 40) and 60g+ 60g(DTSG60+ 60) of ginseng and whole garlic

bulb.
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Figure 1. Effects of ginseng water solubles on protein
digestibility of chicken breast meat during

Samgye-Tang cooking

RB :raw breast meat

BB :breast meat from boiled chicken(650g) only

BS :breast meat from boiled chicken(650g) with 15g(BS15), 30g(BS30) and
60g(BS60) of ginseng.
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Figure 2. Effects of ginseng water solubles on protein
digestibility of chicken thigh meat during
Samgye-Tang cooking

RT :raw thigh meat

BT :thigh meat from boiled chicken(650g) only

TS :thigh meat from boiled chicken(650g) with 15g(TS15), 30g(TS30) and
60g(TS60) of ginseng.
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Figure 3. Effects of ginseng hot water—extractables

trypsin inhibitor in chicken breast meat.

R :TI content of raw chicken breast meat.
S TI content of ginseng
R.E :extracted TI in breast meat with water(ml)

S.E ‘hot water—extractables of ginseng (ml)
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Figure 4. Effects of whole garlic bulb on protein digestibility
and inhibitor content of chicken breast meat during

Samgye-Tang cooking

RB :raw breast meat

BB :boiled breast meat without garlic.

BG :breast meat from boiled chicken(650g) with 20g(BG20), 40g(BG40) and
60g(BG60) of whole garlic bulb.
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Figure 5. Effects of whole garlic bulb on protein digestibility
and trypsin inhibitor of chicken thigh meat during
Samgye-Tang cooking

RT :raw thigh meat

BT :boiled thigh meat without garlic.

TG :thigh meat from boiled chicken(650g) with 20g(TG20), 40g(TG40) and
60g(TG60) of whole garlic bulb.
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Figure 6. Effects of garlic hot water—extractables on

try psin inhibitor in chicken breast meat.

R :TI content of raw chicken breast meat.
G TI content of garlic
R.E :extracted TI in breast meat with water (ml)

G.E ‘hot water—extractables of garlic (ml)
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Figure 7. Combined effects of whole garlic bulb and ginseng
water solubles on protein digestibility and trypsin
inhibitor content of chicken breast meat during

Samgye—Tang cooking

BS :breast meat from boiled chicken with 15g ginseng

BG :breast meat from boiled chicken with 20g whole garlic bulb

BSG15+ 20 :breast meat from boiled chicken(650g) with 15g of ginseng and 20g of
whole garlic bulb.

BSG30+ 40 :breast meat from boiled chicken(650g) with 30g of ginseng and 40g of
whole garlic bulb.

BSG60+ 60 :breast meat from boiled chicken(650g) with 60g of ginseng and 60g of

whole garlic b
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Figure 8. Combined effects of whole garlic bulb and ginseng water
solubles on protein digestibility and trypsin inhibitor
content of chicken thigh meat during Samgye-Tang

cooking

TS :thigh meat from boiled chicken with 15g ginseng

TG :thigh meat from boiled chicken with 20g whole garlic bulb

TSG15+ 20 :thigh meat from boiled chicken(650g) with 15g of ginseng and 20g of whole
garlic bulb.

TSG30+ 40 :thigh meat from boiled chicken(650g) with 30g of ginseng and 40g of whole
garlic bulb.

TSG60+ 60 :thigh meat from boiled chicken(650g) with 60g of ginseng and 60g of whole
garlic bulb.
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Figure 9. Comparison of protein digestibility and trypsin

In vitro protein digestibility(%)

o]
o

Trypsin inhibitor(mg/g)

inhibitor content between and whole and deboned

chicken breast meat during Samgye—Tang cooking.

BS :breast meat from boiled chicken(650g) with 15g(BS15), 30g(BS30) and
60g(BS60) of ginseng.

DBS :deboned breast meat from boiled chicken(650g) with 15g(DBS15),
30g(DBS30) and 60g(DBS60) of ginseng.
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Figure 10. Comparison of protein digestibility and trypsin

w
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inhibitor content between and whole and deboned

chicken thigh meat during Samgye-Tang cooking.

TS :thigh meat from boiled chicken(650g) with 15g(TS15), 30g(TS30) and
60g(TS60) of ginseng.
DTS :deboned thigh meat from boiled chicken(650g) with 15g(DTS15),
30g(DTS30) and 60g(DTS60) of ginseng.
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Figure 11. Comparison of protein digestibility and trypsin
inhibitor content between and whole and deboned

chicken breast meat during Samgyetang cooking.

BG :breast meat from boiled chicken(650g) with 20g(BG20), 40g(BG40) and
60g(BG60) of whole garlic bulb

DBG:deboned breast meat from boiled chicken(650g) with 20g(DBG20),
40g(DBG40) and 60g(DBG60) of whole garlic bulb
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Figure 12. Comparison of protein digestibility and trypsin
inhibitor content between and whole and deboned

chicken thigh meat during Samgye—-Tang cooking.

TG :thigh meat from boiled chicken(650g) with 20g(TG20), 40g(TG40) and
60g(TG60) of whole garlic bulb.

DTG :deboned thigh meat from boiled chicken(650g) with 20g(DTGZ20), 40g(DTG40)
and 60g(DTG60) of whole garlic bulb.
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Figure 13. Comparison of protein digestibility and trypsin
inhibitor content between and whole and deboned

chicken breast meat during Samgye-tang cooking.

BSG15+ 20 :breast meat from boiled chicken(650g) with 15g of ginseng and 20g of whole
garlic bulb.
BSG30+ 40 :breast meat from boiled chicken(650g) with 30g of ginseng and 40g of whole
garlic bulb.
BSG60+ 60 :breast meat from boiled chicken(650g) with 60g of ginseng and 60g of whole
garlic bulb.
DBSG15+ 20 :deboned breast meat from boiled chicken(650g) with 15g of ginseng and 20g of
whole garlic bulb.
DBSG30+ 40 :deboned breast meat from boiled chicken(650g) with 30g of ginseng and 40g of
whole garlic bulb.
DBSG60+ 60 :deboned breast meat from boiled chicken(650g) with 60g of ginseng and 60g of
whole garlic bulb.
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Figure 14. Comparison of protein digestibility and trypsin
inhibitor content between and whole and deboned

chicken thigh meat during Samgye—-Tang cooking.

TSG15+ 20 :thigh meat from boiled chicken(650g) with 15g of ginseng and 20g of whole
garlic bulb.
TSG30+ 40 :thigh meat from boiled chicken(650g) with 30g of ginseng and 40g of whole
garlic bulb.
TSG60+ 60 :thigh meat from boiled chicken(650g) with 60g of ginseng and 60g of whole
garlic bulb.
DTSG15+ 20 :deboned thigh meat from boiled chicken(650g) with 15g of ginseng and 20g of
whole garlic bulb.
DTSG30+ 40 :deboned thigh meat from boiled chicken(650g) with 30g of ginseng and 40g of
whole garlic bulb.
DTSG60+ 60 :deboned thigh meat from boiled chicken(650g) with 60g of ginseng and 60g of
whole garlic bulb.
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Table 5. Total amino acid profiles of raw and boiled
chicken meats

(g/16g N)

Amino acid RB RT BB BT
Asp 9.10 10.10 9.11 10.43
Thr 3.51 4.42 3.15 4.82
Ser 3.95 4.09 4.10 4.74
Glu 14.37 14.40 14.28 15.67
Pro 3.48 3.64 4.24 4.54
Gly 4.62 4.75 5.63 5.98
Ala 2.78 2.99 4.85 5.66
Cys 1.30 1.15 1.28 1.17
Val 6.28 6.70 6.98 7.51
Met 2.69 2.34 2.10 2.39
Ile 3.59 4.07 4.03 4.41
Leu 8.13 9.05 7.43 8.72
Tyr 4.96 5.38 4.28 5.59
Phe 3.08 3.29 3.75 4.33
His 4.04 5.52 2.78 3.06
Lys 7.98 8.84 7.50 8.11
Amm 2.58 2.41 1.85 1.97
Arg 4.70 5.00 3.78 5.01
Trp 1.25 1.22 1.23 1.20

Total 92.39 99.35 92.35 105.31

RB ‘raw breast meat
RT :raw thigh meat

BB :boiled breast meat
BT :boiled thigh meat
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Table 6. Total amino acid profiles of boiled chicken meats
with ginseng

(g/16g N)
Amino acid BS TS DBS DTS
Asp 10.73 11.74 10.81 11.70
Thr 4.50 5.05 4.29 4.75
Ser 3.11 4.04 4.28 4.64
Glu 17.12 16.49 16.07 17.75
Pro 2.92 3.92 3.20 3.50
Gly 4.43 5.33 4.52 4.98
Ala 3.17 4.36 3.61 4.20
Cys 1.38 1.40 1.30 1.25
Val 6.14 6.16 6.21 6.80
Met 2.29 2.24 2.10 2.51
Ile 3.30 4.50 4.01 4.26
Leu 5.91 7.94 7.30 8.32
Tyr 4.13 3.58 4.87 4.89
Phe 3.80 2.62 3.65 4.05
His 2.30 2.82 2.68 2.64
Lys 9.32 9.75 8.16 9.47
Amm 2.37 2.58 2.30 2.60
Arg 4.80 4.68 4.34 5.06
Trp 1.15 1.17 1.22 1.25
Total 92.87 100.37 94.92 104.62

BS :breast meat from boiled chicken(650g) with 15g(BS15) of ginseng.
TS :thigh meat from boiled chicken(650g) with 15g(TS15) of ginseng.
DBS : deboned breast meat from boiled chicken(650g) with 15g(DBS15) of

ginseng.

DTS : deboned thigh meat from boiled chicken(650g) with 15g(DTS15) of

ginseng.
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Table 7. Total amino acid profiles of boiled chicken meats
with whole garlic bulb

(g/16g N)

Amino acid BG TG DBG DTG
Asp 10.82 11.12 9.60 11.71
Thr 3.66 4.36 4.52 4.63
Ser 2.98 3.43 3.46 3.68
Glu 15.86 16.18 16.36 16.97
Pro 4.24 3.20 3.76 4.24
Gly 6.34 5.74 5.563 6.98
Ala 4.94 5.02 4.72 5.72
Cys 1.12 1.14 1.24 1.21
Val 7.05 7.56 6.86 7.23
Met 2.64 2.42 2.25 3.27
Ile 3.94 3.92 3.58 3.82
Leu 7.48 7.40 6.59 6.86
Tyr 4.92 5.14 4.15 4.82
Phe 4.41 4.49 4.38 3.69
His 3.60 2.64 1.94 2.90
Lys 8.45 8.58 7.17 8.57
Amm 2.61 2.26 2.08 3.06
Arg 4.36 4.50 3.60 4.91
Trp 1.12 1.25 1.11 1.16

Total 100.54 100.35 92.90 105.43

BG :breast meat from boiled chicken(650g) with 20g(BG20) of whole garlic bulb

TG :thigh meat from boiled chicken(650g) with 20g(TG20) of whole garlic bulb.

DBG :deboned breast meat from boiled chicken(650g) with 20g(DBG20) of whole
garlic bulb

DTG :deboned thigh meat from boiled chicken(650g) with 20g(DTG20) of whole
garlic bulb.
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Table 8. Total amino acid profiles of boiled chicken meats
with ginseng and whole garlic bulb

(g/16g N)

Amino acid BSG TSG DBSG DTSG
Asp 11.05 12.02 8.84 9.02
Thr 3.39 4.01 4.67 5.82
Ser 3.84 4.57 4.32 4.87

Glu 16.05 17.91 15.77 16.76
Pro 3.44 4.04 3.80 4.04
Gly 5.43 6.81 6.39 5.90
Ala 4.44 5.47 5.37 5.31
Cys 1.32 1.25 1.22 1.21
Val 5.87 7.97 5.35 7.81
Met 2.47 2.47 2.43 2.60
Ile 4.16 4.11 4.60 4.69
Leu 5.60 7.48 6.23 7.30
Tyr 3.75 4.30 3.77 4.50
Phe 4.41 3.67 4.03 3.51
His 2.82 3.48 3.66 3.50
Lys 8.13 8.58 9.20 9.60
Amm 1.77 2.29 2.46 2.67
Arg 3.99 4.85 4.37 4.37
Trp 1.12 1.18 1.23 1.22

Total 93.05 106.46 97.71 104.70

BSG15+ 20 :breast meat from boiled chicken(650g) with 15g of ginseng and 20g of whole

garlic bulb.
TSG15+ 20 :thigh meat from boiled chicken(650g) with 15g of ginseng and 20g of whole
garlic bulb.

DBSG15+ 20 :deboned breast meat from boiled chicken(650g) with 15g of ginseng and 20g of
whole garlic bulb.

DTSG15+ 20 :deboned thigh meat from boiled chicken(650g) with 15g of ginsengand 20g of
whole garlic bulb.
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Table 9. In vitro protein qualities of

chicken meats

various cooked

Sample | Ao vitro C-PER DC-PER
digestibility(%)
RB 79.24 2.14 2.76
RT 83.01 2.60 2.67
BB 381.66 2.14 2.72
BT 85.41 2.50 2.67
BS 84.14 2.14 2.68
TS 85.72 2.59 2.68
DBS 87.53 2.59 2.73
DTS 87.75 2.60 2.72

RB
RT
BB
BT

BS
TS

‘raw breast meat
‘raw thigh meat
‘boiled breast meat
‘boiled thigh meat

‘breast meat from boiled chicken(650g) with 15g(BS15) of ginseng.
‘thigh meat from boiled chicken(650g) with 15g(TS15) of ginseng.

DBS :deboned breast meat from boiled chicken(650g) with 15g(DBS15) of

ginseng.

DTS :deboned thigh meat from boiled chicken(650g) with 15g(DTS15) of

ginseng.
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Table 10. In vitro protein qualities of various cooked

chicken meats

Sample | dn vitro C-PER DC-PER
digestibility(%)

RB 79.24 2.14 2.76
RT 83.01 2.60 2.67
BB 81.66 2.14 2.72
BT 85.41 2.50 2.67
BG 87.29 2.16 2.07
TG 88.64 2.18 2.73
DBG 88.14 2.60 2.67
DTG 88.97 2.59 2.07

RB
RT
BB
BT
BG
TG

‘raw breast meat

‘raw thigh meat

‘boiled breast meat

‘boiled thigh meat

‘breast meat from boiled chicken(650g) with 20g(BG20) of whole garlic bulb
‘thigh meat from boiled chicken(650g) with 20g(TG20) of whole garlic bulb.

DBG:deboned breast meat from boiled chicken(650g) with 20g(DBG20) of whole

garlic bulb

DTG :deboned thigh meat from boiled chicken(650g) with 20g(DTG20) of whole

garlic bulb.
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Table 11. In vitro protein qualities of various cooked

chicken meats

Sample | dn vitro C-PER DC-PER
digestibility(%)
RB 79.24 2.14 2.76
RT 83.01 2.60 2.67
BB 81.66 2.14 2.72
BT 85.41 2.50 2.67
BSG 87.86 2.14 2.50
TSG 87.44 2.18 2.07
DBSG 88.75 2.60 2.67
DTSG 89.04 2.61 2.68

RB :raw breast meat
RT :raw thigh meat
BB :boiled breast meat
BT :boiled thigh meat
BSG15+ 20 :breast meat from boiled chicken(650g) with 15¢g of ginseng and 20g of
whole garlic bulb.
TSG15+ 20 :thigh meat from boiled chicken(650g) with 15g of ginseng and 20g of
whole garlic bulb.
DBSG15+ 20 :deboned breast meat from boiled chicken(650g) with 15g of ginseng
and 20g of whole garlic bulb.
DTSG15+ 20 :deboned thigh meat from boiled chicken(650g) with 15g of ginseng
and 20g of whole garlic bulb.
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