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Abstract

This study was performed to process Tofit as an hypolipidemic food using black ginseng. Before processing we performed
the ameliorating effect of black ginseng on the serum levels of triglyceride and total cholesterol in diabetic mice (db/db
mice). As a result, the diabetic mice, whose diet was supplemented with black ginseng has a reduced level of serum lipid
total cholesterol (124.58+10.59 mg/dL) compared to non-supplemented diabetic mice, The supplemented mice exhibited a
significant decrease (p<0.05) in serum lipid triglycerides (80.32+35.40 mg/dL), which provided the efficacy of black ginseng
in reducing hyperlipemia, thus indirectly proving the prevention and treatment of obesity. Then we processed Tofu as a
hypolipidemic food using 0~ 8% black ginseng extract. We evaluated the quality characteristic after producing black ginseng
Tofi. For color value, as the addition level of color increases, the value of L (lightness) decreased and a (redness), b
(yellowness) increased. With increase in black ginseng concentrate additional level increases, the hardness, gumminess, and
chewiness values increased (p<0.05), but the springiness and cohesiveness showed no significant differences. In case of
sensory evaluation, 7ofit with the addition of 2% black ginseng concentrate (BGT2) showed the highest preference overall.
To sum up, black ginseng demonstrated pharmacological effects in treating diabetic complications like hyperlipidemia and
reducing body deposit fat.
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Table 1. Experimental design
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Adminstration amount

Adminstration concentration

Groups (me/ke) Solution (me/ke) Mouse number
Normal group” 10 0 db/m 8
Positive group” 10 Sterilized water 0 db/db 8
PB group’ 10 300 db/db 8

Y Normal group: db/m type-nondiabetic hetero mice fed only with sterilized water without experimental samples.
? Positive group: diabetic db/db homo mice fed only with sterilized water without experimental samples.
3 PB: Positive black ginseng group: test group of diabetic db/db homo mice fed with the concentration of 300 mg of black ginseng

per kg body weight.
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l «—— at loom temp for 10 hr

Collecting Soymilk (by Soylove, for 25 min)

l «—— at75~80 T for § min

Coagulation

add 0%, 1%, 2%, 4%, 6%, 8% black ginseng extract

l € add 5% MgCl,

4«——— press with 5 Kgf/fem®

Tofu(soybean curd)

Fig 1. Manufacturing process of Tofi: using black gin-
seng extract(0~8%).
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Table 2. Formula for black ginseng 7ofi (2)

Samples  Soaked soybean = MgCl, Black ginseng extract
Control" 200 10 0
BGT1? 200 10 2
BGT2Y 200 10 4
BGT4? 200 10 8
BGT6” 200 10 12
BGTS® 200 10 16

) Control: Tofir with 0% black ginseng extract.
? BGTI: Tofu with 1% black ginseng extract.
BGT2: Tofit with 2% black ginseng extract.
BGT4: Tofit with 4% black ginseng extract.
BGT6: Tofir with 6% black ginseng extract.
BGTS: Tofir with 8% black ginseng extract.

3)
4
5)
6)
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Table 3. Effect on the levels of serum triglyceride and
total cholesterol in diabetic db/db mice after administration
of black ginseng (300 mg/kg) for 6 weeks

Blood lipid (mg/dL)

Groups

Total cholesterol Triglyceride
Normal” 98.88+10.57"%9 30.14+ 8.05°
Positive? 134.08+10.38° 131.01£38.37°
BG® 124.58+10.59™ 80.32+35.40°

D Normal group: db/m type-nondiabetic hetero mice fed only with
sterilizated water without experimental samples.

2 Positive group: diabetic db/db homo mice fed only with steri-
lizated water without experimental samples.

® BG: test group of diabetic db/db homo mice fed with the
concentration of 300 mg black ginseng per kg body weight.

Y Values are mean+S.D.

% Values with the same superscript letter in the column are signifi-
cantly different at p<0.05. by Duncan's multiple range test.
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Fig. 2. Appearance of Tofii samples using different levels

of black ginseng extract.

D Control: Tofu with 0% black ginseng extract.

2 BGTI: Tofu with 1% black ginseng extract.

9 BGT2: Tofu with 2% black ginseng extract.

Y BGT4: Tofu with 4% black ginseng extract.

% BGT6: Tofi with 6% black ginseng extract.

® BGTS: Tofu with 8% black ginseng extract.



72

Table 4. Color value of black ginseng Tofit

Variables L a b

Control”  91.43+0.147*®  —220+0.08° 14.77+0.10°
BGT1? 80.02:£0.40% 1.45+0.03° 15.30+0.08"
BGT2” 75.18+0.40° 2.45+0.16° 15.67+0.11°
BGT4" 67.44+0.10 3.48+0.30™ 16.00£0.23®
BGT6” 62.29+0.69° 4.19+0.11° 17.65+0.36°
BGTS” 59.27+0.73¢ 4.83+0.18" 17.80+1.52°

" Control: Tofu with 0% black ginseng extract.

2 BGTI: Tofi with 1% black ginseng extract.

% BGT2: Tofu with 2% black ginseng extract.

Y BGT4: Tofu with 4% black ginseng extract.

 BGT6: Tofiu with 6% black ginseng extract.

9 BGTS: Tofi with 8% black ginseng extract.

7 MeantS.D.

Values with different superscripts within the column are signifi-
cantly at p<0.05 by Duncan’s multiple range test.

- 213 8 Holrlo} AR ErRt
B

2) 7|AAE =M

S EEd MUt 5o w2 B4 WSk Table 590 A|A]
H vk} 2o B4 54 2e, SAbeEY Hriaesel S

== hardness(7d =), gumminess(734d), chewiness(*d E4)
T2 fFeld oz F7IsIsTh A= 1A, Mol S8
Stk Ase B2 d7hek A7)Ee] ATKim et al 2010)
o= dREI o, A4 MRS AT A7 (Lee MI 2008)

=
o] BErt A7 Abge S7hR askithe Bt
B tE 29g By ole 59 7hRe] B4 Aol

2 =3
59l springiness(§F214d) <} cohsweness(% A)E 94
Ql zfe]E Ho|x| gk, o] Ay JEES] A+
(Kim et al 2011) A¥}e} A=t}

dutA o ® AEF] FHE WM wiy &RApL AEs
B Zale] E80] FHoMo@ olg SalEZal Hrjzkol Aele o 7P WA AF] HsA 84E MY 7jFEeR
=713l whel Lgke frold oz A% vhH | agkd) bk sto] 2 HA Q1 wetel] ofs Hrkelr] wie] AlEe] FHA
frolH oz Z71eIAtHp<0.05). ol FArE Frle Arw 7] BTl deA 54 vl Tad Adola &
(Kim et al 2010)2] ATrollA] 7} Al 52| )zt vls)] St I THGisslen W 2001).
HA7hzol A WEst B ettt Rast e Ante d s A7) o] e B5HAF 23 Table 691
TteE BAF 2B Ax EAJo] JEks n)A 34k Aty AXE Hkel Bk B2 R(tenderness)S o] A5t
Z71o) whel SAFRS] W Egto] A4ad Ao w Holth 2 7P =931, SabeEd 4% H7F e AaEeioh A
AES YR E agtd 3 E2 YehllE bk 34 % (colon)oll thEt A% F-E=2f<a(tenderness) ¥} o] o o]
2 37} tH(Yun & Kim 2006)2] AT Aol 2o Ags A7 7P =300 Sltaste) 2 FH(flavor)S FiHESHA 2%
Table S. Textural properties of black ginseng Tofit
Variables Control" BGT1? BGT2? BGT4? BGT6” BGTS”
Hardness 250.10£18.47™%  315.67£15.82"  347.33+64.24  359.87+35.69"  391.50+18.62° 406.63+27.51°
Springiness 0.97+0.24 0.98+0.01 0.97+0.23 0.98+0.02 0.96:0.04 0.97+0.03"°
Gumminess 208.48+13.96° 267.43+1323"®  289.81+50.04™  301.71£28.52° 343.46+21.68" 344.69+14.51°
Chewiness 227.23+35.87° 260.85+8.49 279.94+43.03°  287.79+16.98"°  332.04+22.93 336.87+13.98"
Cohesiveness 1.19+0.14 1.18+0.21 1.20£0.13 1.19£0.12 1.140.32 1.18£0.11™

Y Control: Tofu with 0% black ginseng extract.
? BGT1: Tofu with 1% black ginseng extract.

% BGT2: Tofu with 2% black ginseng extract.

Y BGT4: Tofu with 4% black ginseng extract.

9 BGT6: Tofie with 6% black ginseng extract.

9 BGTS: Tofir with 8% black ginseng extract.

7 MeantS.D.

8)

NS Not significantly.

Values with different superscripts within the row are significantly at p<0.05 by Duncan’s multiple range test.
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Table 6. Sensory evaluation of black ginseng Tofit

Sample Color Flavor Tenderness Texture Overall quality
Control" 5.86:+1.477%® 5.57+1.51* 5.57+0.79 4.71+1.80° 6.2940.76"
BGT1? 4.43£127° 4.14+1.46° 5.57+0.79" 4.57+1.13° 4.00+1.53°
BGT2Y 5.43+1.51* 5.86+1.35° 5.71+0.95° 5.86+1.07* 6.294+0.49*
BGT4Y 5.29+1.80° 5.57+1.81% 471+1.11° 5.29+0.76° 6.14£0.90°
BGT6” 429+1.11° 4.29+1.60° 3.71+1.11% 4.29+0.95° 4.00+1.41°
BGT8® 2.71+1.38° 3.29+1.98° 2.86+1.21° 3.57+1.81° 2.86+1.57°

" Control: Tofu with 0% black ginseng extract.

2 BGTI: Tofi with 1% black ginseng extract.
% BGT2: Tofu with 2% black ginseng extract.
Y BGT4: Tofu with 4% black ginseng extract.
 BGT6: Tofiu with 6% black ginseng extract.
9 BGTS: Tofi with 8% black ginseng extract.
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