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A1d A &

A4 Abzdoel ek Be A7F AEEHUA 72| ginsenoside”l A H

2™ panaxadiol®] A7 A & tisk A

Panaxadiol®] 747l do= 7H¢ Bo] oz AL FAEolt
Panaxadiol & X552 A¥XoA protein F+& S7FA7]1, cyclin
A-associated cdk2 &S At AA dAEL ME A (cell cycle)
< Wllstes Aoz dHA ArhD | panaxadiolol] o1& SAE A o
A+ mitochondial membrane®] @& =9°9= <13t cytochrome C2| 2
o1& cdk2 kinase 4ol F7l% 9] apoptotic cell death’} &&= HOo
2 ddA 9t o]F o) caspase-9, -3, @ -7 FAZ}EHE AR HIA
Hol dth3)

=

w3t panaxadiol> thrombin®] 2]3] X% += thromboxane A, FA S

AA 7] wtol FWASSZY LS 3] AES oAWsta dd5a

7F oemd) &akstg ) 5E A Yal il cyclooxygenase-2 (COX-2)
A

= oAty wEel Fud AT

o

2
(diabetic neuropathy)& o W3s}=

ol
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27 = AeR HAHAT

Panaxadiol> H|WF R A WA E] S AAstE Aom By gl
o &, AWAFAME (3T3-LDOl panaxadiolS A2 4%, tumor
necrosis factor-alpha (TNF-a), lipoprotein lipase (LPL), resistin, %
leptin®] A2 Hd = WA ol YIS Fol AWAER] A
o] A& Ht}D

AHAE AFEIE JAAY A WelA diAE7] sl HZolls o
<ol EAlste AP EHe g Aol Frtstar Ut I FolA
protopanaxadiol /] ginsenoside Rb19] A%, &3 nj A&l ol thAl¥ o]
20-O-B-glucopyrano  sylpanaxadiol  (compound K)=  #3tF )8
Compound K= &< &4o] Qom9 A ubA| ¥ A9 triglyceride (TG)
o] =4S 9A3taL, peroxisome proliferator-activated receptor gamma

(PPARy)®] & AAsto] AFAxe] 35 A R0

1700t =9k F=1E52 S5 S F Ue AMHEC] BA FUTh
= A 71987 st aE WS A
439, oA st dA " Zo] dL=AolA (pound cake)o] Tt T}
& ¥ (original recipe)& B E, A A 2 "AIF
Fa AolaE wEAH S Ae st £94
e Tl A= H7rEA sk wEkA Ao
Ao £t Az o] BT 1 FF=o|A7] wjie] ‘s=Ae]Ale]
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Htol= A 2 S29 AZ7]ISA (functionality)ol]l thdk AWk AW E
o #Alo]l FFetHA FeuAolAd EFE WEY & Folal AEA
FAE ol &ste] FrrAolAY dHS WEFa ARV TAHE FTIHAIT
98 wElSo] HIEI 9 RIVIIINIONISIN202), Sl Al
dEeAolAe Fatsd s TR A2, WA 2Hs Hrbete] I
cAol A IS S FUHAZ BB, Wi EEs HUbsE A9 &
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A 27 &4 MA

A 1 A Ginsenosides

a1 AR 7k QA Eell &k oF 60 cm W99 thd A
olt}. -8 “Panax ginseng C.A. Meyer’ 22 £l “Panax’+ g}&l o]
oA freffel AOo=E “Pan (W5)"¥ “Akos (R %)77F dtste] ® wolth
TEHQIAFS okg o] 4o R ol dlHloAE ok 400001 d I EE Al
Hlo] gofo =z vpekst Tl Aol oy Xz HAHOR ALGstal
AT

1A Eol tigh ¥EA < A= 1854 Garriques (V] =)7F QAo =

S ®2 3] panaquilono] gt v 3FH A

2] }\]X—}ng\‘jr (1). = % 19579 4™ 9 Breckman< 1957d71#]2] A
Hog AEste A4y FEATLE ALX Y FEY

AFE (saponin)o] @ =F|Qloje] AFAA fFHE L=
ZE w3 A& AFe] Jlow Aoz dm gy AT &

=
gol Atk sepHoRE PANRAE Wo] AMOoT WAHI

L
e
2
2
=2

=
ofl
&

(aglycone, sapogenin)®l 97} 23¥ vl A (glycoside)©] t}.

1A Al RS 1964 dE FAHYEe] AbltrE 14 (ginseng)
of St wlFAlE £oF “ginsenoside’dt WHE R oW, wrE=m7nl
E 283 (thin layer chromatography, TLC)olA #& % o]FAg o=
ginsenoside - Rg, “Ra, ~Rp1;, “Rpe, “Re, "Rq, “Re, ~Ri, ~Rg1, “Rgo, —Rugs,
“Ru, % Ry 5= stttz

28) AT, (1991), "dzAite] A8 FH#E,, Texaedatsts«l; 15, st ae
Q14He13] | pp.247-256.

29) S. Shibada., Tanaka, O. Ando, T. Sado, M. Tsushima, S. & Oshawa, T. (1996),
“Chemical studies on oriental plant drugs. XIV. Protopanaxadiol, a genuine sapogenin
of ginseng saponins”, Chem. Pharm. Bull 14, pp. 595-600.
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1A AFEUS Fig. 13 #9] dammarane & E] 9] triterpene (C30)Q1 H]
F5 [protopanaxadiol (PD)¥} protopanaxatriol (PT)]¢] R1, R2, ¥ R3 ¢
21 o] &4=4 - OH 7]9 glucose, rhamnose, xylose, arabinose®} &2 9

F7k ol Agslo] Y FxolTh

A4t Abrde] gie B2 AF7F AELH WA ZZbe] ginsenoside’t A

A2 ™ panaxadiol®] 7737154 &I gk A

Panaxadiol®] A47|sdo= 7Fg Bol dyx AL gz&olth
Panaxadiol & ¥F&5%°2 A XA protein F+< = 7}/\] 7]13L, cyclin
_]

A-associated cdk?2 &S A AA GAMES] MXE A7 (cell cycle)

30) H. Besso, Kasa, R Saruwatatari, Y. Fuwa, T. & Tanaka, O, (1932), “Ginsenoside-Ry and
ginsenoside-Ryp, new dammarane-saponins of ginseng roots”, Chem Pharm Bull 30, pp.2330-23%5.
31) R. Kasai, Besso, H. Tanaka, O. Saruwatari, Y. & Fuwa, T. (1983), "Saponins of

red ginseng”, Chem. Pharm. Bull 32, pp.2120-2125.

32) H. Matsuura, Kasai, R. Tanaka. O. Saruwatari, Y. Kunihiro, K. & Fuwa, T., (1934), "Further
studies on dammarane-saponins of ginseng roots”, Chem Pharm Bull 32, pp.1183-1192.

33) H. Nabata, Saito, H. & Tagagi, K., (1973), "Pharmacological studies of neural
saponins (GNS) of Panax ginseng root”, Japan J. Pharmacol 23, pp.29-41.

34) S. Odashima, Makayabu, Y. Honjo, N. Abe, H. & Arichi, S., (1979), "Induction of
phenotypic reverse transformation by ginsenosides in cultured in Morris hepatoma
cells”, European J. Cancer 15, pp.882-892.

35) ZT. Elma, llian, EZ. & Christiana, LH., (1991), "Effect of ginsenosides Rgl on
insulin binding in mice liver and brain membranes”, phytotheraphy Res 5, pp.46—48.
36) Y. Yokozawa, & Oura, H., (1990), "Facilitation of protein biosynthesis by

ginsenoside-Rb2 administration in diabetic rats”, J. Natural Products 53, pp.1514-1518.

37) Y.X. Fang, Shen, N. & Chen, X, (1986), "Beneficial changes in prostacyclin and
thromboxane A2 by ginsenosides in myocardial infarction and reperfusion injury of
dogs”, Acta Pharmacol. Sinica 7, pp.226—230.

38) S.S. Garriques, (1954), "On panaquilon, a new vegetable substance”, Ann. Chem.
Pharm 90, pp.231-234.



S WEletes Aoz dHA QUrEs) | panaxadiolol o$ FAE A
9 Al = mitochondial membrane®] @& =2°=% <13+ cytochrome C2]

| ¢3] cdk2 kinase #/d°] F7}F¥ o] apoptotic cell death7} 2% +=
o7 4 QIthA0 o] Fo] caspase-9, -3, ¥ -7 A= Ao
s} QlrkAb

2

w3l panaxadiol thrombin®] 23] %%+ thromboxane A2l FA
< A7) W sWASSH 2e o3 d3s diteta ddEsE
7} 9lom 42 aksl g 4D E XY il ¢lal, cyclooxygenase—2 (COX-2)
e S A7 W FxxwA AlS (diabetic neuropathy)& o ¥el =
BH7E e Ao BT

Panaxadiol= H|TF 2 XA o] HAS AAlsts Ao= HEa g
o} = AWATFAE (3T3-L1)9] panaxadiol S A 2]et A-§-, tumor
necrosis factor-alpha (TNF-a), lipoprotein lipase (LPL), resistin, %
leptin®] FAAF W = dhuwla ShAlo] kS Fo] AWM ER A
o] A &) ¥l )45

AHE AFEDE JAAY A WA diAE7] s HZolle o
o EAlske &4 FEel digt #Alel Frketa Utk 1 FolA
protopanaxadiol 4] ginsenoside Rb12] 749, & njAEof 23] thA} o
20-O-B-glucopyrano  sylpanaxadiol (compound K)=  ZI3t¥ Tt} 46)
Compound K& &¢F &4o] 9low 4D WA E A9 triglyceride (TG)
o] Z4& oA
(PPARY) 9] TS oAsto] AAEe Z3t5 A D

Al sFal, peroxisome proliferator-activated receptor gamma

39) Y.H. Jin, CHoi, J.S. Shin, S. Lee, K.Y. Park, JH. & Lee, S.K., op.cit., pp.1767-1772.

40) , Yim, H. Park, J.H. & Lee, S.K., op.cit., pp.974-980.

41) ibid., pp.974-980.

42) H.J. Park, Rhee, M.H. Park, KM. Nam, K.Y. & Park, K.H., op.cit., pp.131-134.

43) M.S. Chang, Choi, K.J. & Rho, M.H., op,cit., pp.44-49.

44) Han, H.J. & Park, S.H., (2008), "Protective effect of ginsenosides against high
glucose-induced cell loss in PC12 cells”, Lab. Anim. Res 24, pp.125-130.

45) M.]J. Kim, Oh, S.Y. & Yoon, K.S., op.cit., pp.342-352.

46) J.H. Sung, Hasegawa, H. Matsumiya, S. Uchiyama, M. Ha, J.Y. Lee, M.S. & Huh,
J.D., op.cit., pp.360-367.

47) S.J. Lee, Sung, J.H. Lee, S.J. Moon, C.K. & Lee, B.H., op.cit., pp.39-43.

-7 -



Table 1. Ginsenosides and their functions

Ginsenosides Function
Dammara Panaxadi . . .
| Ginsenoside Rb1 Neurotransmitter release (Xue et al., 2006)
ne o]
_ ) Lowers cholesterol and triacylglycerol levels (Kim et al,
(PD) Ginsenoside Rb2
2009)
Ginsenoside Rc Increase of human spem mobility (Chen et al., 2001)
. . Attenuates redox imbalance and improves stroke (Ye et
Ginsenoside Rd
al., 2011)
Ginsenoside Rb3 Anti-hypertension (Wangetal.,2010)
Ginsenoside Rat Antidepressant-like effect (Li et al., 2012)
Ginsenoside Ra2
Ginsenoside Ra3
Malonyl-ginsenoside Potentiates NGF—induced neurite outgrowth
Rb1 (Nishiyama et al., 1994)
Malonyl-ginsenoside
Rb2
Malonyl—-ginsenoside
Rc
Malonyl-ginsenoside
Rd
Quinguenoside R1
Ginsenoside Rg3 Anticancer (Pan et al., 2012)
Ginsenosides Function
Panaxatri . . Attenuate anti-scratching behavioral effect (Jang et al.,
Ginsenoside Re
ol 2012)
(PT) Ginsenoside Rf Regulates lipoprotein metabolism (Lee et al., 2006)
Ginsenoside Rg1 Neuroprotective effects (Wang et al., 2009)
Ginsenoside Rg2 Anticancer (Yuan et al., 2012)
Ginsenoside Rh1 Anticancer (Choi et al., 2011)
Ginsenoside—200-glu
—Rf
. . Inhibits TNF-a—induced fibronectin production
Notoginsenoside R1
(Zhang & Wang, 2006)
Oleanolic acid Ginsenoside Ro

48) Y.S. Choi, Han, G.C. Han, E.J. Park, K.J. Sung, JH. & Chung, S.H., op.cit,
pp.79-85.



Protopanaxadiol (PD)
Rl =R3 = 0OH

R;0
OH

TR

"-v',”

OR>

Protopanaxatriol (PT)
RI = B2 = R3 = OH

Fig. 1. Structures of genuine sapogenins



A 2 A Adipocyte (3T3-L1)

3T3 Alxe 1962d "= St o #ehdte] G. Todaro?t H.
Green®] Swiss mouse embryo tissueZ45-E #&E3dto] WE A EFo|t} 49
“3T3"7} ¢m)stE AL “3-day transfer, inoculum 3 x 10° cells”gt= <]
U] 2 primary mouse embryonic fibroblast cellsS ‘3T3 protocol’ o uhe}
3d7F (B WA “3") WY transferdt F (“T7), 3 x 10° cells®] 2% (F
Ha “3") = v gslels ol 3T3 AlEXF5 AFESEA] &3 20-30 Al th
7HA A 5 3l
3T3-L1 A¥EF+= AWZ2 2 biological researchs $13] 3T3 A EF9
A B3lE AEFoltl. 3T3-L1 Alxs 5AI zdstoa sjksia
fibroblast-like morphologyE # Y™, adipocyte-like phenotypes |1 Al
X2 BE3lEv. AU ER B3le 3T3-L1 Al X E triglyceride §A 2
=2o] ZF7FEWH A, 7}ebA] dE] (signet ring appearance)®] AMHAIE
Bl & el 3T3-L1 A3+ epinephrine, isoproterenol, 2 insulin@} %+
2 lipogenic ®+=/18] 2L lipolytic hormone®] wj-%- ®17}3}¥ adipogenesis
Aol 7Hd Bol AR EH I e Al EF o] T80

H

49) G.J. Todaro, & Green, H., (1993), “Quantitative studies of the growth of mouse
embryo cells in culture and their development into established lines”, J. Cell Biol 17,
pp.299-313.

50) H. Green, & Kehinde, O. (1975), “An established preadipose cell lines and its
differentiation in culture”, II. Factors affeting the adipose conversion Cell 5,
pp.19-27.
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Fig. 2. Morphology of 3T3-L1 cell lines (differentiated to adipocyte).
Origin: Korean Cell Line Bank (KCLB, www.cellbank.snu.ac.kr).

A 3 A FLE=FAol=a (Pound cake)

=
ln)
i
oft
)
e
)
i)
N
N,

M (original recipe)< =
Ya AolaE DHEAL 5SS A Fotd £
02 TF9 #FAE HrtEx

Ao Eo7b= AR Fo] BEF 1 F=o|7] wiel] ‘grdelAle

gt =8 AA = A5

51) A. Simmons, op.cit.
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17961 el wl=rell A B3k g e Ao F SR s=Aola #A9vt

=3 A, sy original recipe$al, tHE Sty original recipeEs 9F
F My Aog iy des sty AES Ui, B3 2t

(brandy)E A% H7lste] Lt Ao]aE W= "o QT2 o]
18009t FREZEA] Fg=A el A AT = lighter cakes Wr=v WEk
o2 o7 A E AT 1900 Tl 3133 7FAI Q] baking soda$} baking

powder7} JWEE WA sp Aol Az Aol B FFAE H7Ee

>,
=

oX, i

FHZoll= AFE 2 49 1471548 (functionality)ol] thek At
o] #Ailo] FFtHA Aol £FE HE ¢S Folu
3}

goAolae d¥e UFD AL I

1>
N

N

Eo] BT 3 ¢l 3153)54)55)56)57)58)59)60)61)62)63)64)65)66)67) = o

2 |
Ha ok Tk grEeAol Al AL E FFAITI7] g A7}
a9tk

[

KK

52) ibid.

53) E. Wilderjans, Lagrain, B. Rbijs, K. & Delcour, J., op.cit., pp.6465-6471.

54) , Luyts, A. Goesaert, H. Brijs, K. & Delcour, J,A., op.cit., pp.44-51.

55) M.A. Sanchez-Pardo, Ortiz-Moreno, A. Mora-Escobedo, R. Chanona-Perez, J.J. &
Necoechea-Mondragon. H,. op. cit., pp.620-627.

56) E, Wilderjans. Pareyt. B, Goesaert. H, Hrijs. K, & Delour. JA., op.cit., pp.909-915.

57 473, 454, F&4, AAe=E, pp.250-255.

58) Had, AE-E, (2010a), DA =, ,pp.198-205.

59) , (2006b), # A=<, pp.222-228.

60) , (2006¢), A A=, pp.808-814.

61) A fvl, Fad, AN, 2ad, Az, AR, pp.9s0-958.
62) o173, AA=E, pp.419-423.

63) WA, oA, W5

, W, 34, AA=E, pp.238-246.
64) ,GEE, &, 242, AvA, §E4, AR, pp926-934.
65) A

66)
67)
68)

s
=

N T ]

Kl
=
o, Ae-8, (2005d), A A=, pp. 669-676.
A, o] g, AAl=E, pp.d69-473.

ok M)y 2 o2

o
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Al 4 EAEA (Texture profile analysis, TPA)

TPA ¥4 A7 (texture)o] 554 (sensory)d FA& IS =
a7 skl 1960t k= it TPA: "Two bite” compression
test® 33l o]l= Aol AES 23] AAL W AZS 'Force

()" o "Time (AH)'9] =2 Jepd Blojtt,
TPA #2402 dojF texture profile curveZH-E T3 22 55

o
ok,

e

A
ful

i
]
ol

1. Fracturability : The ease with which the material will break.

2. Hardness : The force required to compress the material by a given

amount
3. Cohesiveness : The strength of the internal bonds in the sample

4. Adhesiveness : The energy required to overcome attractive forces

between the food and any surface it is in contact with.

5. Springiness : The elastic recovery that occurs when the

compressive force is removed.

6. Gumminess : The energy required to break down a semi-solid

food ready for swallowing

7. Chewiness : The energy required to chew a solid food into a state

ready for swallowing.

8. Modulus of deformability : the initial slope of the force-
deformation curve before the first break in the curve (i.e. before

fracture of the sample)
o] uw gumminess®}t chewinesst A& wlAlE 4 At} s
A

TPA #43te] mE BHZS 22 F& stk |

Mol 4%
& AEe Se) we
A e 24 e wolt,

o
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. First Bite . Second Bite .
Downstroke  Upstroke  Downstroke Unsiroke
- Ll L L L
o 12 Fq
.
|
|
|
|
|
A. |
1 |
° |
0 P — :
A 3 Dl ame
Fy

Fig. 3. Typical curve of texture profile analysis.

Texture profile parameters are determined from: Fracturability = FI,
Hardness = F2, Cohesiveness = A2/Al, Adhesiveness = (based on) A3,
Springiness = D1, Gumminess = hardness x cohesiveness = F2 x A2/Al,
Chewiness = hardness x cohesiveness x springiness = F2 x A2/Al x DI,

Modulus of deformability (based on) slope, S1

- 14 -



A3 AIAE X TH

1. Panaxadiol

WAL (4d3)e T FAake] AMAFA G489 AL, panaxadiol
Kwak et al, (2001) 2 Park et al, (1991)¢] W
w2l sko] ARE-S T

2. Alo]= wr= (Cake batter) ¥ L E=Alo]l=2 9 AZE

MR Auge 79 G AES NE (NesHE Fdow
[e)

g As AL, A (Feln)2 g eAela Alxzde] Aikd Ao

7] (KM-800, Kenwood, England)el B & d&S YW1 387 &350

A-SIAZ F ADS 3-43]°] o] H oA SR EFete] WH et

Aol EEHA == & ¢ ES Wi 3027 EFsdH d 25

A A, WolAaed, Au B A4EE B2ES Ad WA F A £
3

to]l ¥+ (batter) S A3k T}.

ol

dgEAlol A RES 250ge HWlolF & (2ol 180 mm x Y o] 76 mm, W
F-zol 50 mm)el ¥o] 175C=E 4494 =

(e}
(25 + 1C)el A 24759t Wabe F An2 ALgaglth

=
oo AR AF wEe FRIFe 495
D

MS-70, A&

- 15 -



200mL T HFOo 2 o] HlF& FAHAT

U< 6mLE Petri dish (50 x 12mm)el 75 o} M x}A (Color meter
JX777, Minolta Japan)E& ©|&3te] WX (L, lightness), AXM%= (q,
redness), ¥ A% (b, yellowness)® =A3ATH FF WA BAX=

= 9846, a = -0.23, 181 b = 1.02°] At}

W= 50mLE el gl Holl T A2 (25 £ 1T0)olA Y w9 A

T2 =A%t (Sine-wave vibro viscometer, SV-10. A&D Co.,

Tokyo, Japan).

4, dRtdE 4

ggEAelae] FEITHFS HYHFESF47] (Moisture analyzer,
MS-70, A&D Co., Tokyo, Japan)® =A3tgtt &t AJS S24404%
3k & ub] (Food mixer, HMF- 3100S, Hanilelectric Co., Seoul, Korea)
ko] RS AT VAR F49 ARE AMESAT. oA e
AOAC 984.13 A-D69), z=AHFe AOAC 920.39 A70), ]
942.0570) Wy o2 FA &L, Ao)df+ AACC 32-0772 WMoz 4]
st Fa (39 9)S Somogyi-Nelson H o8& A&t}

69) AOAC, (2006), Official Methods of Analysis of AOAC International (18" ed., Rev.
1). MD, USA, Association of Official Analytical Chemists.

70) ibid.

71) ibid.

72) AACC, (2000), Approved methods of the AACC, MN, USA, The American
Association of Cereal Chemists.

73) M. Somogyi, (1952), "Note on sugar determination”, Journal of Biological Chemistry
195, pp.19-25.
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-

JEEAAY SH F4

5.

il

Fol JEFAI T (Summu et al., 2005)74),

S

o How A

o

i
A

+

A48 (3,000 rpm, 10 &, 25

Loy 2

&=

25

(

~

3|
pud

3Fo] 30%7F uwk

B

—_
file)

0
_ZTI
Il

ojn

ol
T

il
-

SN
o[

“Microwave, infrared and
of Food Engineering 71,

M., (2005),
Journal

S. & Sevimli,

G. Summu, Sahin,

74)

baking”,

combination

infrared-microwave

pp.150-155.
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7. X

FEFEA]AE 3 x 3 x 3 cme YHAR e} EAS SAHIARL, 1
Z71& Table 33 2t} (Texture analyzer TA-XT2, Stable Microsystem.
LTD., UK).

8. M=

gg=Ao)ze] ME= crust?t crumb® YWyl AT = Aol
= crust®} crumb® o] 3 F Petri dish (50 x 12 mm)dl 7}5
ol MaEA (Color meter JX777, Minolta Japan)E ©] &3] Hunter?
W% (L, lightness), 2% (q, redness), @ A% (b, yellowness)®E
BRI Y 5 W BAX = L = 9846, a = -0.23, 183l b = 1.029]
At} Hue angle (M4)& (tan (b*/a"))Z, A= (chroma %+ intensity)

= (@) 2 2rE=sto

< ANt BrEEe Aol ¥ (figure), W9 A (color), 37|
(flavor), Bt (taste), A7 (texture), ¥ HAAHA
acceptability)oll tste] #HFEAo] E&FF 104 ZFof, o
of EAstES stk 2 Algvttt A9l R 23E 37k
on, FAdAVIE A& Fol| ANE WITF Az d3&
wol Al A8 T
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10. 3T3-L1 M E8j %3 £3}

3T3-L1 AFAHUAEFE St EF23  (http://cellbank.snu.ac.kr)ll
A EoFwol passage  127bA AFgET ATFAMAESTFE 1%
penicillin-streptomycin (Invitrogen, Carlsbad, CA, USA)¥} 10% fetal
bovine serum (FBS; Invitrogen)= Y- Dulbecco’s modified Eagle's
medium (DMEM; Gibco/BRL, Invitrogen)o. & wj%kstict  (37C,
humidified 5% CO. incubator). Confluent A= Z3pujx] oA 3U7E Hl
detAtt. 3 A= 10% FBS, 10 pg/mL insulin (Sigma-Aldrich, St.
Louis, MO, USA), 1 uM dexamethasone (Sigma-Aldrich)< ¥3t3taL Q)
+ DMEM H A& AR&stdth. AT ARAE7 AGAER E3}etes &

d EshufA ok Al BE w@ste] FUaL, 129 Foll AEES skt

2

FeEAelAs FAA2T F vhste] AN THFE ¥l 2A%L
) =

F=oAT. FETES TV st AV 2Fe 33| HEESS AL,
FE=de FAAZIAL. o] T HAI 3x FFFol| A Lsfsta,
syringe filter (0.45 pM)3d+ A& WA E] B3l nx&= IS A3
= AEZ ARSI
11. MTT assay

PanaxadiolS Y2 I Alola WFFEEo] AFAWA xS Ao

n e geks A3y ¢ste], 3T3-L1 AXFE 96 well plated] 1 x
10° cell/mLe %= 100 plL# ®F3o] 2447F B¢t 37C, 5% CO,
incubatorol A Wi & AlRE Astdvh. dA7IE o W F
plate®] wellvtt} 20 p MTTE #+F3sfe] W& 2ekst 2] 37C incubator
(5% carbon dioxide)ell Al 5A17F&<Qt WHEA AT Plate®] whetel] A H
formazan®] EoAA ¥E= wXE AAS $ DMSO 100 uLE %73k
%, 540 nmollA FEFEE SAsIAT. 2T AEFE 7|FoR2 A

=
A AEZY dAeS =8

[U

e

i

jus)

32

il
e
ol
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12. Oil Red O &4

AFAGA L7} AFAEZ 2881 A=+ Oil Red O FAAHS A3}
o] 3}el3}9lt}. Stationary phaseo] =93 AXE trypsin-EDTA &9 o
2 3]48te] PBSE 23] AlH3 3 10% formaldehyde® 30%7F 1243k
% 60% isopropanol® A%kl Oil Red O €945 Yo 3083 HHS-A] A
AEE dAeAT Oil Red O A2 ta3t o] AxiT. =
42 g Oil Red O (Sigma-Aldrich, St. Louis, MO, USA)S 60%
isopropanol 1,200 mLel &aflste] A-=oA stirringstAA] overnight 3t
5, oFsta FF9 900 mLol A8ttt @€ Oil Red O A%k
Al 100% isopropanol® destaining3te] 510 nmol A T3 =S A3}

"Ap = #A AT
o A x| EAHEA (ONEWAY-Analysis of Variance)oll A 9% =}o] 7}
U= o] A= Duncand HERAHOE FoAE A4, 3
2 7Fo] A#AAA= Simple linear regression analysisE %38l Pearson’s
correlation coefficient® WEFHAT. FAIEA o= SPSS (Statistical
Package for Social Sciences, ver. 14.0, SPSS Inc., IL, USA) 22135

A3 .

£ 49e 35 o4 wuIAse] W

=3
N
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Table 2. Formulas for the pound cake added with panaxadiol

Ingredients (g) Cco PD-1 PD-2 PD-3
Cake flour 100.0 99.9 99.5 99.0
Sugar 80.0 80.0 80.0 80.0
Egg 80.0 80.0 80.0 80.0
Butter 80.0 80.0 80.0 80.0
Water 20.0 20.0 20.0 20.0
Non-fat dry milk 10 10 10 10
Baking powder 20 20 20 20
Salt 10 10 10 10
Panaxadiol 0 0.1 0.5 10

CO; control, PD-1, panaxadiol 0.196 contained pound cake, PD-2;
panaxadiol 0.5% contained pound cake, PD-3; panaxadiol 1.0% contained

pound cake.
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Table 3. Operating condition for texture profile analysis

Classification Condition
Pretest speed 10.0 mm/sec
Test speed 1.0 mm/sec
Posttest speed 1.0 mm/sec
Probe P10

(10 mm DIA cylinder aluminium)
Sample area 3.0 mm?
Contact force 50 g
Threshold 200 g
Distance 10.0 mm
Strain deformation 90.0 %

=22 -



A4 A4y 2 2@

A1d Aoz Hkx9 =AY

J{m
o,

Aol= Wk=S AT (dry ingredients)”} &3/ 4FE o] 9+ aqueous

phaseE &40 7 &+ oil-in-water emulsion©] Ttk Aol = W9 &g
A B Aola Axyyd L gAdH Alolae FH JFS vAE F
gk Aoty D7) whetA ThYF F 4] panaxadiols ol AxT b

In fo

Aloj=e] wh=o] = 3tetd 5SS S

Fig. 404 ¢} o], gFE=Ale]a W59 pHE panaxadiol H7F-¢F
Z7 Atolell= oAl AolE YE A FSkth 2 AFe] ARE3H
panaxadiol®] & %Ve?’—‘j o8 ufrAola A|Z A9 panaxadiols FH 7}
st Alola Wr=o] M= S FA Btk (Table 4).

3}t 0 & leavened baked products® A%, ¥F=5e pHe 5 A% 9
A3t Azl P F= F23k @olo|t), M=ol pH7F 7.0-750]W 3z
A} (light brown)e]al, pH7} 8.8-9.0°]¥ #2424 (dark mahogany red)©]
dArh wgk W= pHYE 2555 49 AFe 2732 “HA (finer)"d
o wEbd AlFel wel AR pH o5& 2te Ao Frh 2 ATl A
o] Wh59] pHy 7.01-7.08 W92 7]Fol] Had Ig=Aola ¥k pH
R K R e P R

75) F. Ronda, Oliete, B. Gomez, M. Caballero, P.A. & Pando, V. (2011), “Rheological
study of layer cake batters made with soybean protein isolate and different strach
sources”, J. Food Eng 102, pp.272-277.

76) R.C. Hoseney, & Smewing, J., (1999), “Instrumental measurement of stickiness of
doughs and other foods”, J. Text. Stud 30, pp.123-136.

77) N.Y. Chung, & Choi, S.N., (2005), “Quality characteristics of pound cake with
chlorella powder”, Korean J. Food Cookery Sci 21, pp.669-676.

78) Y.M. Shin, Yang, Y.H. Kim, M.K. Cho, HY. & Kim, MR. (2005), “Quality
characteristics of pound cake added to B-glucan during storage”, Korean J. Food
Cookery Sci 21, pp.950-958.
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Aola =S Este 5 vxo2 Tdd F7EE (air cel), 7
olaE Wi st Aoas FIE FUAZIE TS 9 wso=
beater)®] &, A%, ¥ Q=9

= Hh=o] Bf-5= AL (efficacy of
air retention)= 3719 Z7] W o] W] HFTEED HA|E g
=7 Ui o 2 ¥R gorvz g #A
oA Alo]art FEA fFerh WHHE w5 HEVE YR EOW cake
baking expansiong A3 §ttt82) webA 2ol Hr=d o, Fyrp 2 7
olaE AT 4 Jukd a8y HA HE (optimum viscosity value)T
Alel=o] HAFntty thEt 8 Fig. bolA e o], iz~ A3+ A
T 9F 23002500 mPa's HE Al=7E] FoHQl Zol7k itk (p
= 0.962) ol& 7]&e BAuHJA sp=Aolae] A=t FAgE H9ol]l
T} 85)86)

ot

o,
1
rr
ol
N
1o,
o
flo
r]I
AN
b
i
r]I
N

1)
of
N
ol
o
o,
rz
AN
)

ge-=Ao)la wHbEeo] FEIFL 32607-33.138% HEY (Fig. 6)=,
specific gravity= 0.514-0517 ¥ ¢ (Fig. & x99 AT 7Fo f9
el zpol7} BEH A &ktl. Specific gravity:= #Alo] = WkEo] aeration

H AEE Yehy A" Aoz Hyeo JFgs F= FHHAA 29
olty, Tk FHEF AEFS] A (symmetry), 27, 2 xEWH 54 (grain)dl

s

=
QS wrh mebd Wl Arbse wAR, £F% W (mixing

79) M. Gomez, Ronda, F. Caballero, P.A. Blance, C.A. & Rosell, CM. (2007),
“Functionality of different hydrocolloids on the quality and shelf-life of yellow layer
cakes”, Food Hydrocoll 21, pp.167-173.

80) S.S. Sahi, & Alava, J.M., (2003), “Functionality of emulsifiers in sponge cake
production”, J. Sci. Agricul 83, pp. 1419-1429.

81) ibid, pp. 1419-1429.

82) F. Ronda, Oliete, B. Gomez, M. Caballero, P.A. & Pando, V., op.cit., pp.272-277.

83) S.S. Sahi, & Alava, J.M., op.cit., pp. 1419-1429.

84) ibid, pp.272-277.

85) M. Gomez, Ruiz, E. & Oliete, B., (2011), "Effect of batter freezing conditions and
resting time on cake quality”, LWT-Food Sci. Technol 44, pp.911-916.

86) R. Kumari, Jeyarani, Y. Soumya, C. & Indrani, D., (2011), "Use of vegetable oils,
emulsifiers and hydrocolloids on heological, fatty acid profile and quality
charactersitics of pound cake”, J. Texture Stud, 42, pp.377-386.
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operation), 2 &% 7|7|7} WslE AH-$- W9 specific gravity= 313
o} Fig. 7.olA ¢k 2o, x4 2 AF 9 specific gravity 0.84-0.87=
g Aola wr=o] HZA <l specific gravity (0.8-09)F YEhH )

Baking3l+ 59 aerated emulsione A9 33} (gelatinization)9} &
Aol 83 (coagulation)ol ]3] th&A 9 semisolid® AT =t o] <}
22 4 (phase)®] A2 A duld Folo o3 JFs werh)
=, AP Sslef @A S L7t Fristd, Aola HiEe A4t
aerated emulsion®| A t&d2] 1A (solidZ WE (Alo]=a<e I F7)
Hed o oW AIHS e w 3ht)8)) K Ag o] AFE-3F panaxadiol %

B wude w@ea 9] @il Ao wEe 2uA S4L ws

87) R. Kumari, Jeyarani, Y. Soumya, C. & Indrani, D., op.cit., pp.377-386.
88) F. Ronda, Oliete, B. Gomez, M. Caballero, P.A. & Pando, V., op.cit., pp.272-277.
89) ibid., pp.272-277.
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st
E-
5 -
o
j=
g =
3-
2 o
1

Control

PD-1 PD-2 PD-3

Fig. 4. pH values of the pound cake batter added with wvarious
concentrations of panaxadiol.

PD-1; panaxadiol 0.1%6 (w/w) contained cake batter, PD-2; panaxadiol 0.5%
(w/w) contained cake batter, PD-3; panaxadiol 1.0% (w/w) contained cake
batter, Control; not contained panaxadiol. Significant differences were not

detected among tested samples (p < 0.680).
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Table 4. Chromaticity of the pound cake batter added with various

concentrations of panaxadiol

Lightness* Redness Yellowness
Groups
(L value) (a value) (b value)
Control 75.40+0.10 2.50+0.10 36.46+0.15
PD-1 75.60+0.26 2.40+0.20 36.50+0.20
PD-2 75.50+0.26 2.33£0.32 36.43+0.32
PD-3 75.23+£0.58 240043 36.30+0.17
p value 0.206 0.917 0.712

*Chromaticity was expressed as Hunter's L, g, and b values. PD-1,
panaxadiol 0.1%6 (w/w) contained cake batter, PD-2; panaxadiol 0.5%
(w/w) contained cake batter, PD-3; panaxadiol 1.0% (w/w) contained cake

batter, Control; not contained panaxadiol.
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Fig. 5. Viscosity of the pound cake batter added with various
concentrations of panaxadiol.

PD-1; panaxadiol 0.1% (w/w) contained cake batter, PD-2; panaxadiol 0.5%
(w/w) contained cake batter, PD-3; panaxadiol 1.0% (w/w) contained cake
batter, Control; not contained panaxadiol. Significant differences were not

detected among tested samples (p < 0.962).
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Fig. 6. Moisture contents of the pound cake batter added with
various concentrations of panaxadiol.

PD-1; panaxadiol 0.1% (w/w) contained cake batter, PD-2; panaxadiol 0.5%
(w/w) contained cake batter, PD-3; panaxadiol 1.0% (w/w) contained cake
batter, Control; not contained panaxadiol. Significant differences were not

detected among tested samples (p < 0.418).
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Fig. 7. Specific gravity of the pound cake batter added with various

concentrations of panaxadiol.
PD-1; panaxadiol 0.1% (w/w) contained cake batter, PD-2; panaxadiol 0.5%
(w/w) contained cake batter, PD-3; panaxadiol 1.0% (w/w) contained cake

batter, Control; not contained panaxadiol. Significant differences were not

detected among tested samples (p < 0.075).
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Table 5. Proximate composition of pound cake prepared with various

concentration of panaxadiol

Control PD-1 PD-2 PD-3 p value
Energy (Kcal) 406.86+2.34 406.19+1.72 405.24+2.01 405.43+2.79 0.848
Moisture (%) 24.56+0.63 24.97+1.83 24.97+1.38 24.55+0.63 0.890
(Cgr)“de protein 5.47+0.07 5.47+0.10 5.43+0.12 5.48+0.09 0.938
Crude fat (g) 22.06+0.56 21.90+0.57 21.83+0.61 22.01+0.55 0.958
Ash (g) 0.76+0.021 0.75+0.037 0.76+0.019 0.74+0.018 0.565
Fg‘jducmg sugar 45.98+0.35 46.14+0.47 45.80+0.33 45.86+0.90 0.883
Ca (mg) 24.88+0.06 24.81+0.05 24.87+0.03 24.86+0.03 0.309
Fe (mg) 0.83+0.007 0.83+0.020 0.83+0.019 0.83+0.018 0.455
K (meg) 87.82+1.36 88.05+1.28 88.52+0.82 88.55+0.78 0.807
Na (mg) 211.93+2.09 210.92+3.01 210.36+0.78 210.23+1.86 0.750
P (mg) 69.82+0.92 69.84+0.86 69.86+1.17 69.69+0.87 0.230

Control PD-1 PD-2 PD-3 p value
Retinol (RE) 128'54i12'2 128.61+6.35 128'37i10'3 128.48+10.08 0.993
Beta-carotene (1g) 32.25+1.78 32.25+1.03 32.24+1.04 32.22+1.06 0.102
Thiamin (jg) 52.21+0.03 52.24+0.11 52.33+0.06 52.28+0.12 0.243
Riboflavin (ug) 87.29+0.14 87.31+0.11 87.31£0.14 87.40£0.14 0.396
Niacin (1g) 344.33+3.43 345.84+3.19 344.42+2.50 346.35+2.49 0.754

PD-1; panaxadiol 0.1% (w/w) contained pound cake, PD-2; panaxadiol 0.5% (w/w)
contained pound cake, PD-3; panaxadiol 1.0% (w/w) contained pound cake,

Control; not contained panaxadiol.
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Fig. 8. Weight of the pound cake added with various concentrations
of panaxadiol.

PD-1;, panaxadiol 0.1%6 (w/w) contained pound cake, PD-2; panaxadiol
0.5% (w/w) contained pound cake, PD-3; panaxadiol 1.0% (w/w) contained
pound cake, Control; not contained panaxadiol. Significant differences were

not detected among tested samples (p < 0.965).
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Fig. 9. Volume of the pound cake added with various concentrations
of panaxadiol.

PD-1; panaxadiol 0.1% (w/w) contained pound cake, PD-2; panaxadiol
0.5% (w/w) contained pound cake, PD-3; panaxadiol 1.0% (w/w) contained
pound cake, Control; not contained panaxadiol. Significant differences were

not detected among tested samples (p < 0.669).
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Fig. 10. Specific volume of the pound cake added with various
concentrations of panaxadiol.

PD-1; panaxadiol 0.1%6 (w/w) contained pound cake, PD-2; panaxadiol
0.5% (w/w) contained pound cake, PD-3; panaxadiol 1.0% (w/w) contained
pound cake, Control; not contained panaxadiol. Significant differences were

not detected among tested samples (p < 0.995).
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Fig. 11. Dough vyield of the pound cake added with various
concentrations of panaxadiol.

PD-1; panaxadiol 0.1% (w/w) contained pound cake, PD-2; panaxadiol
0.5% (w/w) contained pound cake, PD-3; panaxadiol 1.0% (w/w) contained
pound cake, Control; not contained panaxadiol. Significant differences were

not detected among tested samples (p < 0.391).
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Fig. 12. Baking loss rate of the pound cake added with various
concentrations of panaxadiol.

PD-1; panaxadiol 0.1%6 (w/w) contained pound cake, PD-2; panaxadiol
0.5% (w/w) contained pound cake, PD-3; panaxadiol 1.0% (w/w) contained
pound cake, Control; not contained panaxadiol. Significant differences were

not detected among tested samples (p < 0.965).
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Fig. 13. Water holding capacity of the pound cake added with
various concentrations of panaxadiol.

PD-1; panaxadiol 0.1%6 (w/w) contained pound cake, PD-2; panaxadiol
0.5% (w/w) contained pound cake, PD-3; panaxadiol 1.0% (w/w) contained
pound cake, Control; not contained panaxadiol. Significant differences were

not detected among tested samples (p < 0.922).
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Table 6. Correlation coefficients between baking loss rate (BLR) and
quality characteristics in the pound cake added with various

concentrations of panaxadiol

Hardness Volume Moisture WHC

BRL  0.862° -0.882° 0.926° 0.8357

Superscript letter denotes value that was significantly correlated between
categories (p = 0.01), analyzed by Simple linear regression analysis. WHC;
water holding capacity, BLR; baking loss rate.
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Fig. 14. Hardness of the pound cake added with various
concentrations of panaxadiol.

PD-1; panaxadiol 0.1%6 (w/w) contained pound cake, PD-2; panaxadiol
0.5%

(w/w) contained pound cake, PD-3; panaxadiol 1.0%(w/w) contained pound
cake,

Control; not contained panaxadiol. Significant differences were not detected

among tested samples (p < 0.701).
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Fig. 15. Springiness of the pound cake added with various
concentrations of panaxadiol.

PD-1; panaxadiol 0.1%6 (w/w) contained pound cake, PD-2; panaxadiol
0.5% (w/w) contained pound cake, PD-3; panaxadiol 1.0% (w/w) contained
pound cake, Control; not contained panaxadiol. Significant differences were

not detected among tested samples (p < 0.701).
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Fig. 16. Cohesiveness of the pound cake added with various
concentrations of panaxadiol.

PD-1; panaxadiol 0.1%6 (w/w) contained pound cake, PD-2; panaxadiol
0.5% (w/w) contained pound cake, PD-3; panaxadiol 1.0% (w/w) contained
pound cake, Control; not contained panaxadiol. Significant differences were

not detected among tested samples (p < 0.983).
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Fig. 17. Gumminess of the pound cake added with various
concentrations of panaxadiol.

PD-1; panaxadiol 0.1%6 (w/w) contained pound cake, PD-2; panaxadiol
0.5% (w/w) contained pound cake, PD-3; panaxadiol 1.0% (w/w) contained
pound cake, Control; not contained panaxadiol. Significant differences were

not detected among tested samples (p < 0.970).
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Fig. 18 Chewiness of the pound cake added with various
concentrations of panaxadiol.

PD-1; panaxadiol 0.1%6 (w/w) contained pound cake, PD-2; panaxadiol
0.5% (w/w) contained pound cake, PD-3; panaxadiol 1.0% (w/w) contained
pound cake, Control; not contained panaxadiol. Significant differences were

not detected among tested samples (p < 0.970).
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Table 7. Pearson’s correlation coefficients of the quality
characteristics in the pound cake added with various concentrations

of panaxadiol

Hardness Weight Volume SV Moisture WHC
Hardness 1 0.808* -0.823* -0.803" 0.695° 0.848*
Weight 0.808* 1 -0.746% -0.975% 0.759% 0.877%
Volume -0.823° -0.746% 1 0.793* -0.766° -0.764°
SV -0.803° -0.975% 0.793% 1 -0.764° -0.833?
Moisture 0.695° 0.759* -0.766" -0.764% 1 0.762
WHC 0.848° 0.877% -0.764% -0.833? 0.762 1

Superscript letters denote values that were significantly different. a;
significant at p = 0.01, b; significant at p = 0.05, analyzed by Simple linear

regression analysis. SV, specific volume, WHC; water holding capacity.
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Table 8. Chromaticities of the pound cake added with various

concentrations of panaxadiol

Control PD-1 PD-2 PD-3 p value

Crumb L (Lightnesss) 70.73+0.61 71.10+0.66 70.97+0.51 71.23+0.38 0.721
a (Redness) -2.17+0.06 -2.13+0.05 -2.20+0.11 -2.13+0.57 0.627

b (Yellowness) 30.17+£1.15 30.20+1.16 30.13+0.57 30.13+0.15 0.863

Chroma 30.24+1.17 30.28+0.98 30.21+0.51 30.21+1.49 0.870

Hue angle 94.11£1.02 94.04+£1.10 94.18+1.96 94.05+1.26 0.628

Crust L (Lightnesss) 50.58+0.21 50.23+0.12 50.47+0.25 50.50+0.26 0.332
a (Redness) 2.33+0.25 2.53+0.32 2.27+031 2.30+0.21 0.648

b (Yellowness) 25.03+0.31 24.93+0.15 25.10+£0.35 25.00+0.26 0.901

Chroma 25.14+0.33 25.06+0.18 25.20+0.34 25.11+0.25 0.937

Hue angle 84.68+0.51 84.20+0.70 84.34+0.71 84.74+0.49 0.601

PD-1; panaxadiol 0.19% (w/w) contained pound cake, PD-2; panaxadiol
0.5% (w/w) contained pound cake, PD-3; panaxadiol 1.0% (w/w) contained

pound cake, Control; not contained panaxadiol.

Table 9. Hunter’s L, a, and b values of panaxadiol

Lightness (L) Redness (a) Yellowness (b)

82.5+0.2 -9.240.1 29.4+0.2
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Fig. 19. Sensory evaluation of the pound cake added with wvarious
concentrations of panaxadiol.

PD-1; panaxadiol 0.1% (w/w) contained pound cake, PD-2; panaxadiol
0.5% (w/w) contained pound cake, PD-3; panaxadiol 1.0% (w/w) contained
pound cake, Control; not contained panaxadiol. Significant differences were
not detected among tested samples in figure (p = 0.441), color (p = 0.823),
flavor (p = 0432), and texture (p = 0.589) -categories. Significant
differences were observed between the control group and the tested groups

in taste (p = 0.001) and overall acceptability (p = 0.011) categories.
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Fig. 20. Correlation between the sensory score of texture and the

concentration of panaxadiol.

Pearson’s correlation coefficient was * = -0.968 (p = 0.01).
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Table 10. Pearson’s correlation coefficients of the sensory
characteristics in the pound cake added with various concentrations

of panaxadiol

Figure Color Flavor Taste Texture OA*
Figure 1 0.406 0.157 0.188 -0.026 0.116
Color 0.406 1 -0.233 0.173 0.053 0.239
Flavor 0.157 -0.233 1 0.493 -0.436 0.51
Taste 0.188 0.173 0.493 1 -0.085 0.964"
Texture -0.026 0.053 -0.436 -0.085 1 -0.192
OA 0.116 0.239 0.51 0.964" -0.192 1

*OA,;, overall acceptability. Superscript letter denotes value that was

significant at p = 0.001.
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Fig. 21. Acceptability of bitter and/or astringency taste in the 0.5%

Acceptability
=

panaxadiol added pound cake.

AY; Adolescence and young adults (10-20 generation), AD; adults (30-40
generation), SC; senescence (over 50 generation). Same letters in a figure
denote values that were not significantly different (p < 0.05), analyzed by
ONE-WAY ANOVA and Duncan’s mutiple range test.
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Fig. 22. Acceptability of bitter and/or astringency taste in the 1.0%
panaxadiol added pound cake.

AY; Adolescence and young adults (10-20 generation), AD; adults (30-40
generation), SC; senescence (over 50 generation). Same letters in a figure
denote values that were not significantly different (p < 0.05), analyzed by
ONE-WAY ANOVA and Duncan’s mutiple range test.
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Fig. 23. Viability of 3T3-L1 cell line treated with cold water extracts

of panaxadiol added pound cakes.
WE-PDPC; cold water extracts of panaxadiol added pound cake. PD-1,
panaxadiol 0.1% (w/w) contained pound cake, PD-2; panaxadiol 0.5%

(w/w) contained pound cake, PD-3; panaxadiol 1.0% (w/w) contained

pound cake.
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Table 11. Correlation of the panaxadiol concentration and the
viability of 3T3-L1 cell line

Group Equation Correlation

PD-1 y = —0.0308x + 100.5 Rz = 0.8128
PD-2 y = —0.0824x + 101.07 Rz = 0.9281
PD-3 y = -0.1015x + 101.4 Rz = 0.9091

PD-1; cold water extract of panaxadiol 0.19 (w/w) contained pound cake,
PD-2; cold water extract of panaxadiol 0.5% (w/w) contained pound cake,
PD-3; cold water extract of panaxadiol 1.0% (w/w) contained pound cake.

[ Normal ] [ Control ] [ PD-1] [ PD-2 ]

Fig. 24. Comparison in the differentiation were examined by Oil red

O staining for adipogenesis.

The adipogenic differentiation of the control group was superior to the
panaxadiol treated groups. Magnification was x200. PD-1; cold water
extract of panaxadiol 0.1% (w/w) contained pound cake, PD-2; cold water
extract of panaxadiol 0.5% (w/w) contained pound cake, PD-3; cold water

extract of panaxadiol 1.0% (w/w) contained pound cake.
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Fig. 25. Mean level of adipogenic differentiation in the 3T3-L1 cell
line which were treated with the cold water extracts of panaxadiol
contained pound cakes.

Control; cold water extract of pound cake, PD-1; cold water extract of
panaxadiol 0.1% (w/w) contained pound cake, PD-2; cold water extract of
panaxadiol 0.5% (w/w) contained pound cake, PD-3; cold water extract of
panaxadiol 1.0% (w/w) contained pound cake, Normal;, differentiated
adipocytes (3T3-L1). After Oil red O staining, the optical density of Oil

red O—positive cells was determined at 510 nm.
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Fig. 26. Relationship between the concentration of panaxadiol and
relative adipogenesis.

Pearson’s correlation coefficient was ¥ = -0.841 (p = 0.01). Adipogenesis
was determined by Oil red O staining described in the Section of Materials

and Methods.
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ABSTRACT

Physicochemical Property and Inhibitory Effect on the
Adipocyte Growth of Pound Cake treated with
Protopanaxdiol (PPD)

Kim, Hyuk

Major in Food Service Management

Dept. of Hotel, Tourism and Restaurant
Management

Graduate School of Business Administration

Hansung University

Cakes are soft, sweet, and becoming widely popular with the
westernized diet. This study added Protopanaxdiol (PPD) powder, a
ginseng derivative, to pound cake, one of most popular types of cake in

Korea, and performed the following experiment to examine its usability.

In terms of the physicochemical properties of pound cake batter
containing Panaxadiol, the color of Panaxadiol was yellow-brown and
did not change the color of batter. Also, there was no significant
difference between the viscosity of control sample and experiment
sample. The moisture content of pound cake batter was between
32.607 and 33.138% and specific gravity was between 0.514 and 0.517.
Therefore, there was no significant difference between the samples.

There was no significant difference between the general substances
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and nutritional values of samples. It was concluded that Panaxadiol
does not affect the calories, moisture content, crude protein, and crude

fat of the pound cake batter.

In terms of the influence of Panaxadiol on the processing of pound
cake, there was no significant difference between the weight, volume,
and specific volume of the samples.

Also, the moisture content of batter, loss in baking, and moisture
retention of experiment sample were not significantly different, and it
was concluded that Panaxadiol does not affect the baking process of
pound cake. There was a strong positive correlation between moisture
content and moisture retention, but there was a strong negative
correlation between the loss in baking and the volume of cake. This
manifested that moisture expands as vapor in the baking process to
expand the volume of cake.

The addition of Panaxadiol did not have a significant influence on
the pound cake’s springiness, cohesiveness, gumminess, and chewiness
in terms of its texture and the hardness of cake was directly
influenced by the specific volume of ingredients added.

In terms of the color of pound cake, the crust of both control and
experiment samples was brown and the crumb was light yellow with
no significant difference between the samples. In sensory test, there
was no significant difference between the appearance color, fragrance,
and texture of pound cake samples with or without Panaxadiol.

In terms of the influence of Panaxadiol extracts from pound cake in
cold water on the growth of adipocytes, the growth of 3T3-L1 cell line
decreased gradually with the concentration of Panaxadiol in pound cake
increased. In terms of the influence of Panaxadiol extracts in cold

water on the growth of adipocytes, it was found that the pound cake
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containing Panaxadiol inhibited adipocyte proliferation. Therefore,
adding Panaxadiol powder to pound cake is expected to create a

functional cake to satisfy consumers’ desire for healthy cake.

[Keywords] Pound Cake, Ginseng Derivative, Panaxadiol, Specific

Volume, Extracts in Cold Water
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