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SUMMARY

The non-enzymatic browning phenomenons of red ginseng were studied to identify these

compounds which function as the factors for browning. The samples were classified into

five divisions; Fresh ginseng, blanched ginseng, sun dried red ginseng, dehydrated red

ginseng, and browning accelerated red ginseng respectively, and the various compounds

in each of them were analyzed quantitatively and investigated the compounds which were
thought to function for browning during the drying and the dehydration processes; the

results were as follows.

1. The chemical compositions among five divisions did not show any difference except

a) total and reducing sugars, b) total acids, ¢) water soluble extracts; a) and b) were decrea-

sed during the drying process, ¢) was decreased about 6-7% in red ginseng divisions.

2. Sixteen free amino acids; asp., thr., ser., glu., gly., ala., val., cys., met., ileu., leu.,

tyr., phe., lys., his., and arg. were identified in each division. Among them the arg. was

extremly high.

All of the essential amino acids were contained, while generally these amino acids were

decreased in drying period and their rates were smaller in dehydrated red ginseng than

in sun dried red ginseng.

3. Three kinds of sugars; fructose, glucose and sucrose were identified and other four

kinds of unidentified sugars were seperated.

The content of sucrose was 80% and all kind of sugars were generally less in red gin-

seng divisions than in the other two divisions. The decreasing rate of sngars was higher

in the sun dried red ginseng than in the dehydrated red ginseng. Especially the decreasing

rate of the reducing sugars was high as compared with that of sucrose.

4. Almost all the ascorbic acid was decomposed during the blanching whereas there

could’nt be shown any change of the ascorbic acid content during the period of drying.
5. Eleven kinds of volatile acids; acetic acid, propionic acid, acrylic acid, iso-butyri¢



acid, n-butyric acid, isovaleric acid, n-valeric acid, isoheptylic acid, n-heptylic acid, and
an unknown volatile acid were identified.

They showed a little decrease during the period of blanching perhaps on account of
their volatility whereas they were increased in drying period.

6. Six kinds of non-volatile acids; citric acid, malic acid, a-ketoglutaric acid, succinic
acid, pyruvic acid and glutaric acid were identified.

The content of them were decreased during the drying procedures in red ginseng but
only that of succinic acid was increased.

7. Three kinds of polyphenols; 3-caffeyl quinic acid, 4-caffeyl quinic acid, 5-caffeyl
quinic acid and an unknown polyphenol were identified.

The content of them showed considerable decrese during the drying procedures, especi-
ally in sun drying.

8. The intensity of the browning in each division was as follows; browning accelerated
red ginseng>> sun dried red ginseng®>> dehydrated red ginseng.

9. In the process of red ginseng preparation, a certain relationship could be found
between the decreasing rates of amino acids, reducing sugars, polyphenols and the inten-
sity of browning.

Therefore the browning phenomenon may be concluded that nonenzymatic browning

reactions of the amino-carbonyl reaction and autoxidation of polyphenols are the most
impotant processes, furthermore as their reactions conld be controlled it is thought to be

possible to accelerate effectively browning within a relatively short period.

.-

Aol sEEfEMe BT WET Bo ke
ol W e 9A gov fid WY
WEE FW B ALt W HRt 3l
Sn 2 HEY glod B BEEEd M
Wae oF #Hadv g

I3 HEBee HRE RN deavtza
JERERAy WMo s EiEsw JEMERN BEds
k& ket O B amino Lol K
3 BERE @ |WH WM KE ® BE
o] M= KJE @ ascorbic acide] K& KEE
® polyphenol $Ho] kT RKIE © ERILEHol W
Bt 9 KES 98 R LBKEY K
vedetz &t

dlela] HEE AP Bl AEfe o B’
ol i 2 BREEE RaA KE, B
% 9 aBENz B BRIE RS HEL
£& EBWHo s oY BRI o= {LEBKEC]
#8 AE BRIgz ohgel ol % JEEEMEY B
Heh 2714 FEEE #@gsd 4BLES /Y%
AT &3 BRG] i BEES T
Be HET S o Fests ATRRED %

7bx FREE St B MY HT #HRE
LRFez o7 HE}E vl

REME R ik
1. BREMH

KB BEH Y BEAZE LBITHIA
PR 71EE TL3EE 64RR PH % 4 29t}
2. BREHE

1) KBS ¥MHE

KE-L 493 F=82 brush 2 FEs 897
AR5 A Fo] st ¥goz 44,

2) B ;&

FEBEC Bol5) Wi BEE F0r 5%
Jiggel #EdLe] 205 <k draining @ # A E
2 7 trayso] 9ol EELo| 4 steam blanching
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KEE; Fresh

#%#E; Blanched
RARERE; Dried
ATLEHEE; Dehydrated
BERERE; Accelerated

5) —BRTY E&

X%, HEAHE, @B, Ka, B8 2,
BCHE, WEE, oH € —#Hd (LBRS S
Fke0e] meba gz Kb B 10g¢
300ml 9] ¥ 24ff A ez 3 5°CoA H
Hatd B 52 A3 HEKS water bath bo
A KREmsd BEsS

6) HEEE amino BRS R

et amino BES WIER BB ¥ Zel B
WG ek

Rkt 2g ol 75% ethanol 50mI & Hnske} 75°C
water bath e 4 20 HEHE S 3E KES #
EOGES A EBES 65°C 9 water bath [=of) 4
30ml EEVHA BEEEN A chanol & BRET W
o] 1% picric acid 30ml-¢ fmstel 134l M@}
of 2% £RE HRYS BLFHEA Kl ki
A7 LE%-S Dowex 1 X8 column of FBAA &
4] picric acid & ®¥REA 7 BES 65°C Ll
Fo) A rotary evaporater & 10ml 7} =] {HEEEAES
s NaOH ##e e 94 pH 2.2 2 v &5
Ad) A pH 2.2 citrate buffer & ¥Rine}
100m! = FEAEY # ©f shedl LomlE Hste]
Technicon iit8 amino acid autoanalyzer ¢ 133cm

autoanalyzer column o] #:A & el Technicon’s in-
struction manual AAA-1¢) wa} &% EHE amino
fit9) recording chart & =k&°} 17 ] ¥ am-
ino@o 2 & standart curve(Fig. 7)9 H&s}l
o FFbbe £ amino RS E S HHIsY H.
Take 2g of sample & add 50 m! of 75% EtQH
Extract for 20 mins. at 80°C water bath

Repeat three times above extraction

Centr%fuge & take supernatant

Distilllate EtOH

Takelresidue & add 30 ml of 1% picric acid
Centrifuge & take supernatant

Absorb picric acid with Dowex 1X8

Take filtrate & concentrate to 10ml at 65°C
Adjuslt pH2.2

Makel 100m/ with pH2.2 citrate buffer

Take 1.0m! of this solution

Inject it to 133cm autoanalyzer column
Fig. 1. Sample preparation of free amino acid

for autoanalytic determination.
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D Rtz EE RS fhlw

BB 20g & IEWES FELEt A o7 80% eth-
anol 180m! & fndte] 80°C water bath Foj4] 2
M IBEhE el vFA 80% ethanol 2 250ml &
EEY % EEE E83d % 100ml & ERES
Hate) & EEgol fre}lor.

ii) Paper Chromatograpy fl ZRfj] s%y2e-2

DA g2 klEE 100ml & Amberlite IR-120
(H*#) 2 Amberlite IR-45(0H"%)¢ Column(2.
5x2.5cm)ell @ 1~2ml/min. 2 MEkE BEA
Preparation of the suger mixture for sample 100m]
Amberlite IR-120(2.5X2.5cm)
Washled with water
Amberlite IR-45(2.5%2.5cm)
Washed with water
Evaporated with vacuum

+H,0

25ml (for suger analysis)

Fig. 2. Preparation of the free suger for chro:
matographic determination



#A cation ¥ anion & BRET #% column & E=2
o433 Kk Anthrone il k3l e HEE
TS % WS rotary evaporater 2 KRS
2 EWKE BRAA 25ml 2 @AY % SFE
etz kg

iii) Paper chromatography & 2T

Ton exchange resin & FEAA & RPWE
Toyo filter paper No.51(30x40cm)<& {FEfto
—RE LH 36 SERMKkoz BERAA BEH
39 = Bz pyridine: butanol: water(4:6:
3:)% MR e BameE AHP.(Aniline
Hydrogen Phthalate)$} Seliwanoff’s reagent & {#
Rste] R ESH et

iv) BEpgEe] Fn
(i) A.H.P.(Aniline Hydrogen Phthalate)?®

Water saturated butanol 100ml o] phthalic acid

1.66g 2 aniline 0.93g & HRAA.
(ii) Seliwanoff’s reagent2?

0.4ml of 5% alcoholic resorcinol solution dis-
solved in 10ml of an alcoholic H;SQ, solution(100
ml of conc HySO, and 375ml of 95% ethanol)

v) %M HEe &

Paper chromatography & FIfH3F H.apk?52® o
2 Eiastaeh. B AEsT K 10448 S EEM
o2 Toyo filter paper No. 51{30%40cm)l| spot
sk RpRE WS A A SEREISLguide strip
& BEAA RERSS UG £ 4ml & st
o % ol % B2 B BK 2ml & E
Fes) BEEH 2 0.2% Anthrone cone H,SO4 &
4ml-& fm3te] boiling water bath ol 4] 10 4[]
B 7% 2559 620my o] 4 Baush and Lomb
Spectronic 20 & #H, LaEE 3.

ERERERRS bikd el EEHES spot,
BB, VUL, fH, BeR ﬂiéﬁﬁifﬁiﬁ}.

8) Ascorbic acid 8] FEE»%

i) Total ascorbic acid(EA T TAsA & WEE2)

Sk 5g & 5% HPOs 90ml 2 90 4 BHis =
o] ¥-< 100ml 2 7EZ MRStz HBF WM¥ 2ml

S 0.2% dichlorophenolindophenol 2 i 2 Bk
A7 % 1% SnCl-5%HPO; 1A% 2ml ¢ itz 2,

4-dinitrophenylhydrazine 3A%8(2% 2,4-DNPH in
25% H,50,) 1ml-& fudte] 50°C ol A IERES] 18
B KEAA 3°C 2 BiHiE 85% HyS0, 5ml-& f&
3l wIng 305% £RY bis-2, 4-dinitrophenyl-
hydrazone 9| BICESE 532mp o] A Beckman Sp-

ectrophotometer Model B 2 jigsle] 2 #E &
standard curve Z ¥-8 #3351,
ii) Dehydro ascorbic acid(LL'F DAsA= B&ED)
LA TAsA EBRBEES A BANE BES
< Wz @3 Hkez BHES AETS 48
£ Rty
i) Reduced ascorbic acid(LA T RAsAZ BEED)
TAsA¢]A DAsA S & B¢ oA RAsA Y &8
o2 9.
9) EREFERY TE
D EEN EeEERY £
PP L& kel #edho] HAEIK 10z o] 4N-
H,S0; 10ml, acetone 200ml & o] shaker = 1K
B helel M-S glass filter 2 JHAS T By
# 5 acetone 50ml & 2@ PEMEste) ¥t B
e A3 A4 10% KL0x B 10ml & fnsted

Sample 100gr.
l 100ml of 4N-H,S0,
Steam distillation
Distillate(2, 000ml.)
1 Add NaHCO;(3%)
Extract Ether(150mix5)

Aquous layer Ethei layer
80% H,S0, acidify(pH2)

NaCl saturation

Petroleum ether extract(150mlx5)

Ether extract(150mlXx5)

!
Ether layer Aquous layer
{ Wash 39%NaHCO3(150ml X 4)

Aquous layer Etheﬁ layer
809 H,S0, acidify(pH2)

NaCl saturation

Petroleum ether extract(100mlx4)

| Ether extract(100mlx 4)

}
Ether layer Aquous layer
Wash 3% NaHCO;(100mlx4)

1)
Aquous layer Ether layer
80% H,S0, acidify(pH2)
NaCl saturation

Ether extract(50mlx5)

Ether llayer
1 MgS0Qy over day
iNz gas pass concentrate
Sample for G.C 0.5ml
Fig. 3. Preparation of the volatile organic acid
for gas chromatographic determination,

Aquous layer



alkalipho 2 & & 60°C water bath [-ol A ac-
etone 2 EHAZ v+ conc H,SO, 50ml & st
of EEpMEo % ftn HMWHE 3~4ml/min o2 K
HEAKP} 2 BHK 100ml 4 & Histed pheno-
Iphtaleine € indicater 2 33 0.02N-NaOH = i
E3te] 1P EAE-S acetic acid 2 BHII G o}
il) Gas chromatography ol {®3¥ B HiE

B 48T

B3 &5 Schmeltz® %9) Jjjko] #38)o Fig. 3
s} 7o) BAEBE 100g of 4N-H;S0, 100ml & Hn
8 sEEt: pH 2 2 3tz KEKAEE st BH
¥ 2000ml & Eusho] NaHCO; = &uF1A 7] 2 ether
15ml ¥ o 2 5O #Hele] water bath Lo} A ether
Be mEslz KBRS 80% H,S0, 2 pH2 71
Bttez o] NaClz #fIAA petroleum ether
150ml 2 4 [A ethyl ether 150ml = 4[5 ¥E¥ss}tol
WS oA 80% H.S0s 2 Ei{kA A Nallz
#fA] A Petroleum ether 8} ethyl ether 2 HhH%
3% NaHCOsaWie 2 KiEfE#Este 80% H.SO,
2 A Ei{EA A NaCl 2 #afiA 7] 2 ethyl ether
2 phH{ S MgSO, 2 RAKAA Nagas & Bt
BEAA BREBERE 0.5ml2 34 G.C. HE
2 g

Gas chromatography o {£& ¥l o3
2.

Model; Varian Aerograph Model 202 IC

Column; 7/ x%—’ ! Stainless stell

Porapak R; 50/50mesh

Column temp.; 100~250°C

Detector temp.; 250°C

Injector temp; 250°C

Current; 150mA

Carrier gas; He 60ml/min

Chart speed; 20 inch/min

Sample size; 8ul

& RO REL A% #8he LE kit
zho] EEAste] EHEEME ] peak & & Wtz
% HSE retention time & WREY % FHHI
P9 gas chromatogram 3} ¥ R%E MRt
At

10) FEEREHETS €&

D JEEE: MEERY ©E

™ot Frank®® 9] Jgkol #slo] #HRFK 10g,
20% H,S0, 10g & Z BEDHE I AL =
£ ether & Soxhlet #5884 48 B} #hHHT #

&K 20ml & fustz Jnifsted ether-& EFA
A% I BREE Eastd . o K¢ anion
exchiange column™(5g of Ionen Auscher III, glass
tube 41x20cm)e] HFA # 1.5N-(NHD.CO4
100ml 2 3% 3ml/min 2 K3l o BWHIK 25
ml & erlenmeyer flask o] &7 70°C water bath
Lol A ammonia &7 Lol A= 7x M, HAD
& cation exchange column(5g of DowexX50W
X2, 50~100 mesh, glass tube 1X20cm)e] P
Iml/min 2 FBAI = F2 KT B 2ok
100ml & 3}¢] phenolphthalein ¢ indicator & .0.
0IN-NaOH = st eb. 3% blank test & 25
ml 9] 1.5N—(NH,).CO; B2 cation exchange
column & FBAAH HES # o Rel Kslo
JEIERE MERe FrESIA .
80 x (meq of NaOHtit—meq of
Weight of
NaOH tit. of blank)

sample(g)
i) JEfEEEME AHFLSl paper chromatography

w55

Forest® &} %9 Jpko] #38}o] paper chroma-
tography & "k TEBE o2 Toye filter paper
No.50 & SRSz LR DA 22 B spot
B¢ 309, 59, 102, 25 = 1024 |mAA 502
73] spot TH A Ro& FEESHY 2o —KBEFEH
% ethanol : ammonia : water(80 : 5 : 15) & “KE
Bi®i= phenol : water : formic acid(75:25: D&
%% HHste 20~25°C ol A 15~16 B BEIA
ZAth.

%= bromophenol blue 40mg & ethanol 100
mlo] ¥iRAF 2 NaOH = pH7 = &2 0.2M
borate buffer & RB&3te] BARAI =9 blue back

Total acidity=

-ground o] yellow spot & 3% ).

B BRS & ERWES 50% aceton o] ¥
o 2% Bwe s e EHEREY RS &=
¥R 2% WS 1, 3, 5, 7,10 ,1504 JEiFk]
<9 Bty #eAA ERESS planimeter
HEstz PEEES semilogarithm #Kol] 2EE
S8 Az (FEFig. 18309, = G2 A
9 ZaFERe] BEEfhge] AR —HE s
REES Bl & AlME EEIAT.

11) Polyphenol 8] &€&

i) Polyphenol R%9] #haHH

¥R 2 E8EA polyphenol R4S i FO
o} shpke o] kel Hedte] BKRK 202 & 70
% ethanol 100ml 2 15 4] ZdmHste .5

— G4 —



e REHs BT % 40X1°Cd4 WE
BiEstel & BEHWS chloroform o= kst
o BHA EBsty WEERES % 20ml 2 BAI
of % 2% PPCH Bz FRASA .

i) Polyphenol 479 &

% polyphenol 43¢} HFE-L F9, Pk o
Rivas %9) Jigho] #Eshe] FeCls 8%, Mg-HCI
A%, HCl-formalin 3AZE, Gelatin 3{%E, Vanillin-
HCI 2488, HCl-isoamyl alcohol 3%, Hoepfner 3
%o (kY EHRES £ B —XKBHEE 2%
acetic acid, B HEIE n-butanol : acetic acid :
water(4: 1+ 2.2)q] (&% TxTko s B TH
g % U.V.lamp o] k3 BWICKES RE{E, FeCls
—KsFe(CN)p A% 2 Vanillin-HCl 3EE% ) HH
o) BeEe s & RG-S HBEs.

iii) Polyphenol K79 EE&E

Total polyphenol 8} €8 -& Folin-Denis #2222
JlEslg .7 chlorogenic acid FifkAge) FEES
Hasegawa %49 9] Jpko] #3le] paper chromatog-
ram ol A BHEREA Kl AES BEE 4

By, #tosts] 80% ethanol 2 M, WMl, A
o] 320mp o] A BHEE BT BRFIAT.

12) Bk JE

Ize FBRERN BeaEE Ky Bd 4
o3 o) REDAG. B BREM 28 & 5%
ethanol 100mlo] 2] 70~75°C water bath kel
A 3045 mHEE 9 EBIHd o WERe
Beckman spectrophotometer Model B & Fjf3st4
BIES AT B 415mp A BEEES HES
et ‘
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KaEe k&g #Epol Aol e Fig 9.7%
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Table 1. The analytical data of common constituents in ginseng and red ‘ginseng.

Ttem Sample Fresh l Blanched Dried Dehydrated z Acclerated
% % % %] %
Moisture 9.59 9.9 12.23 13.99 13.8
Crude protein 15. 45L 15.41 14.87, 14.83 14.82
Crude fat 2.15 2.13 2.43 2.32 2.44
Crude fiber 6.08 6.07 5.08 5.02 5.01
Ash 7.27 7.25 7.23 7.20 7.18
Total sugar 18.86 18.63 18.03 18.08 18.18
Reducing sugar 3.88 3.60 3.04 3.04 3.16
Water extract 43.94 43.80 36.86 37.64 37.96
Total acid 3.12 3.12 3. 65 3.65 3.73
pH 5.60 5.60 5.75) 5.75 5.78
HEEES KB %Eo] 15.40% fEFA 4. 3 o

8% 2 ZF 2RI dot KRS %£F gL
WK RS den o= KE®YC] ®
EEsl BZst 1B HEAEC 17.08% (k%
9.97%), 15.54% (K% 8.86%)2 2318 f#el
1.5% A= #ES FRS RS 4 gBe
Aol Z& fEHolv AEe MR EaHEo]
el eREEmd KES st =3 KEdez
B e B WA E 448 ¢ gdov BE
K& ERE BB 028y R 2RIA &
Aoz nu) KW 2o] F—FkY HBE K
B3 EM HESEC 2E} Qe Aol &&

iRl e KBS Kol T 2.14% fIBEt
Fiig 2.40% 2 EET 23 @nEden KB
mh o) Jmgie] 2.32%, fLEe] 2.73%% Aol &
fEo] = el A e FRE —FKT LFdd
A9 MiERie EinE R AXKE B
E %9 HHd XRE Az A4E9

BlEE KBS K Zol 6.07%°19 LB
Be 7P 5.00%4 ©] ZEE B #REY
xR KBESYS B LF ¥ & FH
9.25%2 AR kBdE 3.2% LBAE 4.2%
o %R Q=9 e FM 2 BEEY ERA
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Fig. 4. Changes of total sugar & reducing sugar
contents in ginseng and red ginseng
F: Fresh, B: Blanched, Dr: Dried,
De: Dehydrated, A: Accelerated.
O—QO: Total sugar, X—X: reducing sugar.

——o—9—0—9°

S S

F B Dr De A

Fig. 5. Changes of total acid contents & pH in
ginseng & red ginseng.
F: Fresh, B: Blanched, Dr: Dried,
De: Dehydrated, A: Accelerated,
O—0O: pH, Xx—X: total acid.

S Bl % Aeog un

BB M e ERoz KEY 3.88%
AA #F#oz A mEez 242 234 @Y
9o BEEBEES ERS 2L Bhz ge
Mg ol BoHA dgod HEAAY B

o

50

40 ’_—\________,
30

F B Dr De A

Fig. 6. Changes of water extract contents in
ginseng & red ginseng.
F: Fresh, B: Blanched, Dr: Dried,
De: Dehydrated, A: Accelerated
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Zige] Bz B de AL BEA ohE &
Kol kA A 7887 ALY AelH

EEe KEF FEFO 2L 31293 IBEES}
Aol ol zF Mind 3.65¢wl o Wint wig
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®E Aoz 1

pH = KEsL Kol 22 5,604 frzEst
5.75, BBREEYL 5.782 el &Y B
el & Afystz pHA o E Helx e AL
amino-carbonyl RS #WHIERH  glucosyl-
amine ©] amadori ¥z HRHS AA 3-deoxy-
glucosone, =& glucosylamine o] o] BEE A
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9 A BRREEREAAE o HES W
H MSG 9 & AAA S ol Aoz
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BB —BRAS BMEs Kbl 6~ A& 2551mg%8 Arg.olst. & WA £ auto
7%9 % WS WA 2E iRl 0.5%, H analyzer fRE Try.& HBHIS ¥ F ddet A
fgmicl 0.3% EmEz BIHEC 0.3%9 WAE  Bdr LA aminoBel EF &F5 JoH ki
Rel LiAE AZd % 2 MEws 299 4 B 985 & AL KR @99e total amino
TR Bt Aol gl Bhoz wAlw ME amino el ¥4 gotd A

2. MRE amino B2 #Mb o} e},

WHR BE amino B3 ol 29 4B Bk R amino B2 K2 blanching By B R
Fig. 8, 99 Table 29 7ro] Asp., Thr., Ser., o 2EE 9ot 2oz B2 E BRE
Glu., Gly., Ala., Val.,, Cys., Met., Ileu., Leu., MG A TEEET B o B ATE
Tyr., Phe., Lys., His., Arg.8] 16 f&o] i e o EREHEEL o Rge ] BERERE
ov Gly., Val. @ 4% amino gl Cys., Met.s] oA o Wt 7S WAE blanching R
8BS Jo} 100mg% Bk &A%Y AL Asp., el &3 Aol B BoE wRFd Bt
Thr., Glu., Tyr., @ Arg.o]s 7% o] &%64 J 3 Aoz RE HEEd BORC AF B

Fig. 7. Autoanalyzer chart recording of standard amino acids.

Fig. 8. Autoanalyzer chart recording of free amino acids in fresh ginseng.



Fig. 9. Autoanalyzer chart recording of free amino acids in sun drying red ginseng.

Table 2. Free amino acid contents of ginseng and red ginseng
: (mg %)
Amino acid Sample Fresh Blanched Dried Dehydrated Accelerated
Asp. 185.59 184,85 126.51 125.56 114.06
Thr, 140.54 78.61 58.36 69.67 45.85
Ser. 55.73 55.18 28.90 22,07 27.33
Glu. 156. 02 79.25 39.62 85.85 83.54
Pro. — _ — — -
Gly. 7.89 5.63 2.29 3.91 1.84
Ala, 85.09 37.87 20.94 30.74 25.39
Val. — trace 8.20 10.54 5.27
Cys. 26.44 19.23 10.82 14.42 5.23
Met. trace 5.00 3.66) 10.44 3.25
Tle. 19.02 17.71 15.09 11.15 13.78
Leu. 83.06 78.06 41.98 36.74 56.42
Tyr. 48.92 25.37 15.27 16.10 —
Phe. 222.30 222.30 209.80 218.80 137.94
Lys. 58.93 57.55 31.97 31.06 20.10
His. 75.78 73.36 33.54 34.58 28. 30
Arg. 2,551.00 2,527.14 1,761.45 1,799.38 1,492.81
€ AL Arg.el® Asp., His., Glu, Leu., Thr.,  ©$¢] ¥ aminofho] WBEsEs) B

SerJiez HWARe Folx el BBREEN A
3 BAE B Ae REFHLz 9% B
amino o] BLE 97 =) £ Aol
FLBBUERES] M amino B 8L WP Bl
S BRERES BaE) Ao WL R A
L ATERE BaEl 5z 13 BROE)
WIE WEREES Bakt Ad 3o KRa

amino-carbonyl RIEE ¥ 2A melanoidin BHEE
£ A Ed B Aoz B
3. GEBERECl Bd{b
1 BmEe BR
% BB #8le] ion exchange resin @ paper
chromatography 2 Zif REs e B 4
B2 Fig.10 2 Table 33 3ol fructose, glucose



7 sucrose 9 3o 4 WES Y un known
450 AEE Hglonl kEded &FEA $& w
known 1,2,4 = FiER WHHEe BB Wit
B9 amino i< = HEE aglycone A
0259 un known 38 KBAE 2K

Tabel 3. Free sugars of ginseng and red ginseng.

Sugars .

Unknown 1

Fructose
Glucose
Sucrose
Unknown 2
Unknown 3
Unknown 4

s
DL+ + + +

Sample

Dehydrated Accelerated

Sugars

Unknown |

S
Fig. 10. Paper chromatogram of free sugars in
ginseng & red ginseng.
S: Standard, - F: Fresh, B: Blanched,
Dr: Dried, De: Dehydrated,
A: Accelerated. 1,2,3,4: Un known
2 RifE2 » 3o RMERY ZEE obdalA
Bi>42 99 amino-carbonyl fEd 4 amino
o} ¥ FZEEPEC] D-ribose>> D-xylose®> L-ara-
binose>> D-galactose™> D-mannose’> D-glucose>
disaccharide & JE“S o} 2} 315 =10 o] & glucosex.

Fructose
Glucose
Sucrose
Unknown 2
Unknown 3

+ 4+ T+
e

Unknown 4

oF RREMES) BT MEE MuBE A ke

2) HEEEpESl B(b

% W& paper chromatogram Fo} 4 48, 47
B, ML), sk He SR BRE Table 4
9} zko]

Table 4. Free sugars contents of ginseng and red ginseng.

— o (gr/100g)
Sugars Sample i Fresh Blanched } Dried Dehydrated Accelerated
Fructose 0.7812 0.5218 0.3104 0.2563 0.4021
Glucose 1.1200 0.8330 0.1770) 0. 2604 0.2083
Sucrose 0.0859 7.8516 7.4055 7.6062, 7.8124

fructose &+ glucose 8] EEL KZEd 1.9% #&
ol 1.3% 1A 0.5~0.6% 474859 sucrose
S HBe KBl 8.08% Kol 7.8% LB
7.5%% HHEIY KBS EEES 80%E: =
o AAR e 20%F HEET X
Feumd WAOE HEAAE Bl ABFEAAE
Wehpehe) Bifke) KT ez Bo

o] EERE ABHY EEENA EId F0e)

sucrose, glucose @ fructose 7} £ &S o|F 2 ¢

#holl maltose 8 raffinose 7} LEEHFATE BE
S} W= Y ABY BHEREEE KOl sucrose
o)z AEe fructose 9 glucose 2 = dhE
Zrgne @iksl —H@d

RS WEEe #BbE 2d EZAA BY
i FREel B BAOEV fructose 9 B
A 31 sucrose 453 glucose 8] & &l Wb 7
glen HREWME ALggREt 23 )
o WAE wol¥ BRI ABEHRY REES

i

wo
ve il
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Fig. 11. Changes of free sugars contents in
ginseng & red ginseng.
F : Fresh, B :Blanched, Dr : Dried,
De : Dehydrated, A : Accelerated.
O—Q : sucrose, X—X : glucose,
A—A : fructose.

o BfRE RS BRY ST HRERE
74 Bfo] Az WoRe AYE ALERES 5
g Aoz Hol RS M amino B3} amino-
carbonyl RS 9 2A melanoidin RS A K
71 W& At Aoz 2o glucose 9 WE
o] fructose Bt} @& AL ¥ amino FESe K
Mol KEDA = glucose 7} fructose B.vb =2}
ERi% = glpcose o] k¥ amino-carbonyl K
o] ©& o] #fTHe BEaEA A9E AA
—H3 ATERENA fructose o o] 279

Table 5. Ascorbic acid contents of ginseng and
red ginseng,

(mg %)
Sample Blan Dehy- [Accel
. y- |Acceler
As.a Fresh ched Dried dratediated
Total As.a. 32.00 17.0 17.0, 18.0| 17.0
Dehydro As.a.| 20.4 15.20 14.6| 18.0 16.0
Reduced As.a. 2.6/ 1.8 2.4 — 1.0

# & RBEYT 2& FRE BRAAT fre
ctose 9] HREEESL glucose 2.7 ¥ FH9E A
e —Fg

4. Ascorbic acid 2| #{t

TAsA, DAsA 2 RAsA9] Table 58} o] TAsA
£ Kk#e 32mg%el HE HE € TBEEAE
& 17mg%ute] dol d&dl & BRAA R
Ref AN A 2ol g Aoz A=A
= A& PR A vitamin & £BE HFET o A
2 DAsA 7} KZd A 92%¢] 3 RAsA & 8%°lH
TEHEAE oJ= kv RAsA 7L Aol &FSA
F%or HRHPEEY REJAE BHRMC] DAsA €
EEL vt

g%

TAsA
35 o—=a 18

Mg DAsA
Ayee—edd RAsA

30

25

20

0 r 3 A L '] 5L

F B Dr De A

Fig. 12. Changes of ascorbic acids contents in

ginseng & red ginseng.
F : Fresh, B: Blanched, Dr : Dried,
De : Dehydrated A : Accelerated.

48R4 = DAsA YL DE st EdY £ B
geol 4] DAsAZ} %3 RAsAVE A& AL Sy
< AHIL TENA Wifsted Bg7lA BRE =
kel RAsA 7} Eefbslo] DAsA = sifksl Ao
2 no IEggkd #bsl 9= AL amino-
carbonyl fER o] £RE reduction &} HiEE{Li®
J EEsSE Aoz Be EEd EEC g A



o2 o} DAsA 9 amino ol 4] @ o]} 1B
olvt AsA o] SR KT WO ddria &
E Ae2 BT

5. EBlEHME Bk
HEFEPERRS] #EMAS Table 63 Zx £ #EEE

fpol #MiESl S5Be Fig. 14, 159 Table 75 2

Table 6. Total volatile organic acid contents of ginseng and red ginseng.
(mg/108)
Sample i Fresh Blanched ‘ Dried ] Dehydrated { Accelerated
Contents [ 78.03 61.61 78.43 71.34 37.83
o5
RS MEEE Kol ST Bx RE{RE

Fig. 13. Gas chromatogram of standard volatile
organic acids.

Fig. 14. Gas chromatogram of volatile organic
acids in fresh ginseng.
1 : acetic acid, 2 : propionic acid, 3 : acrylic acid,
4 : iso-butyric acid, 5 : n-butyric acid, 6 : iso-
valeric acid, 7 : n-valeric acid, 8 : un known,
9 : n-caproic acid, 11 : n-heptylic acid.

Fig. 15. Gas chromatogram of volatile organic
acids in sun drying red ginseng.
1 : acetic acid, 2 : propionic acid, 4 : iso-butyric
acid, 5 : n-butyric acid, 6 :iso-valeric acid,
7 : n-valeric acid, 8:un known, 9 : n-caproic
acid, 10 : iso-heptyric acid, 11 : n-heptylic
acid.

- bt EERE 7&%@1’4 i B
WREY ATEREE REEYC 52 (Fo)d.
HEEY Bl SR REH BRI —%"3 ik
oA K% HREY Zeld BRREEANE BREY
MSG 9 f‘ﬁalkahtﬁt°i " FHRY Aels T
Fo| LR B AL BHALBRE T ATHR
ERe v % Ao o o] wmikgAd IRl
o i BE 2 e A REA &Y A
RS- RN
HEEme BEs

crylic acid, iso-butyric acid, n-butyric acid, iso-

acetic acid, propionic acid,

valeri® acid, n-valeric acid, n-caproic acid, iso-
heptyric acid, n-heptyric acid ¢} 10 &= 1 @9
RIERRT T o8 s et

7+ gol &HR AL aceticacidold 3 @
]l ZA 2 n-butyric acid & n-valeric acid ¢ 2 f&o]
o iso-heptyric acid & K#EH EHBAAL 4S@Es



Table 7. Various volatile organic acid contents of ginseng and red ginseng.

(mg/10g)
Acids Sample Fresh Blanched Dried Dehydrated Accelerated
Formic acid — — — - -
Acetic acid 20.63 15.63 12.63 9.38 20.00
Propionic acid 7.56 5.00 0.44 0.38 0.13
Acrylic acid 1.00 — — 0.38 1.13
iso-Butylic acid 0.87 1.00 1.50 1.13 0.56
n-Butylic acid 0.25 0.25 0.13 0.13 0.13
iso-Valeric acid 0.56 0. 48] 0.69 0.63, 0.44
n-Valeric acid 0.19 0.25 0.13 0.25 0.19
Un known 8.31 7.75 6.25 4.69 10.00
iso-Caproic acid — — — — —
n-Caproic acid 0.56 0.25 0.63 1.18 1.30
iso-Heptyric acid — — 0.94 3.38 3.25
n-Heptyric acid trace 9.38 17.50 15.63 9.75

A ggodt AAA AIBEAAL S Aoz
vl Fo] Jghiel EepcR BEERY) ARy Aoz
AzZEe TBEAA L8 ERYE BEY Bmne
A4 BB BB SRS E B R A
L2 Be K3 BBREES T Bt R
Al &3l Jahsel mc}h wol S m m EEto]
oS TR 2o ge Bl £R¥ Agdoes
Ht,

FRNS BARkS] RRAAR#Y  aldehyde, methyl

keton, 2-enal, 2,4-dienal & A Bo] = =
aldehyde & EEES il amino Eo} FHE st
Bigo) Aol ol =& MR Fdx Hil
e Eing BB BEST 98 Aoz mjRe]
BEkEE e AZS W fE BA R 3
= = gohd fEAd 2ol

6. JFERE HHEC Bk

FEIEBE MRS AL Table 8 7 23 JpiEEEHM:
% el BIEe 48L Fig. 17, 18 3 Table 99}

Table 8. Total non-volatile organic acid contents of ginseng and red ginseng
L ~ (mg/10g)
Sample j Fresh Blanched Dried Dehydrated Accelerated
Contents { 752.12 581.12 l 678.84 | 638.72 456.32
Table 9. Various non-volatile organic acid contents of ginseng and red ginseng.

(mg/10g)

Acids Sample l Fresh Blanched ; Dried Dehydrated Accelerated
Citric acid 130 80 30 63 40
Malic acid 125 120 90 110 120
Succinic acid - 250 250 400 310 300
a-Ketoglutaric acid 80| 80 55 50, 40
Pyruvic acid 120! 90 70 65 65
Glutaric acid trace trace‘ trace trace trace

7ol

FEERERY MR ERNE RE 2o
KEBEN 714 B BBREES 13 A2 £S5
Be KEE 20 23 ¥ BRGRES ATE
BE: ZBE 2 23 &), o]% 489 8L

= EBREEY BE el B —3 Bkl
#a Aoz ur oyl ZBES HALE EBERS
o FEdEs 29 wkSd A —; B &
T Aoz £

R MEEEY BT citric acid, malic acid, suc-
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Fig. 16. Standard area curves of non-volatile

acids
1 mali 2 succinic acid,
i 4 ¢l

o
Voo mATL

2nd

1st

Fig. 17. Paper chromatogram of non-volatile

acids in fresh ginseng.

cinic acid, a-ketoglutaric acid, pyruvic acid, glu-
taric acid &] 6 fo] SRR = o A3
EHY AL succinic acidel™ 713 A2 AL
glutaric acid o] &, AMY ] AZO HEL wit:
I W 9 ¢ glutaric acid & BA-3F 58
tartaric acid & iso-citric acid ¢ 7 8- WS &
EERIPS IS

% RpEY ga#bs ZXZE succinic acid,
a-ketoglutaric acid % glutaric acid & 8k}

%ol

Fig. 18. Paper
acids in sun drying red ginseng.

chromatogram of non-volatile

mg/10g
400

Fig. 19. Changes of non-volatile acids contents

in ginseng & red ginseng.
F : Fresh, B : Blanched,
Dr : Dried, De : Dehydrated
A : Accelerated
O—Q : succinic acid, X—X : citric acid,
A—A malic acid, [—03 : pyruvic acid,
®— @ : a-ketoglutaric acid.



2} citric acid, malic acid, pyruvic acid & =
& B e ¥ ATEREADAE malic acid
9} glutaric acid & #kst glov} citric acid, e~
ketoglutaric acid @ pyruvic acid & o & EHLH
Ro} succinic acid & st = AREBREE
glutaric acid 9t #{Lot 9= & & @Be B
¥ gl o.v} succinic acid & ATHEERY 9%
2 @nst gl vt succinic acid o) gL B
He BES KIEfIStZ dov Bl B
o] #k= o] succinic acid 7} BEIQER Bl
2%},

B Bt (FHsty BRE s a
T amino-carbonyl TS| &l BER S o2
st et & HRdA A RS FigEBt 5B
Atolo] #Highe] doldutE BBERIT sl oY
ABe BiEse] 9 KiEste Bl R
gz B 4 ¢los amino-carbonyl KIE-S (R
A A& R XA ‘

7. Polyphenol 552/ ##4{k

1) Polyphenol B739 #k

Methanol 2 #ili3 H¥Ke EHEBT BHRE
Table 103} #Zow polyphenol FHy —igfve=s
SBEEC ket RS 455 BE H) FeCls
o] pikEREel BWE 2&2EE catechol 3 pyrogal-
lol & Zhlel &EBHEA & HoeolAls greenoz

2639302 catechol type ¢ polyphenol ¢] %
Table 10. Qualitative responses of ‘polyphenocl
compound in ginseng.
Reagents Result
FeCls green
Mg-HCl —
HCl-formalin —
Gelatin —
Vanillin-HCl —
HCl-isoamyl alcohol —
Hoepfer ‘ reddish orange

BT I 5 0ed = el E~FEBAES
g o 2 flavonoid o k% EEA7IE FERS B

BuOH-HAc-H,0 -

3o flavonoid #7E9 KHEQ Mg-HCl KEE »
gk=dl negative o] @ 21 flavonoid o] ¥ B2
o] ofvm #B=El Filel N BHA BWamRd &
Fq 2ede mEsd = el flavonol type
9] polyphenol F57o> HiEE A7 Hts HC-
formalin [XfE, gelatin K, vanillin-HCl KEE,
HCl-isoamyl alcohel KJE % o= K]
negative o] &2 2 flavonol type$] polyphenol
o R 9SS MRstg st = Hoepfner FA3E
o f#sle & FFT reddish orange 2 BaE g
4] chlorogenic acid #§¢] depside type ¢} polyp-
henol o] purplish red 2 2&%S =8 & HE
A8 Eaze WET JRdA4 BlHE BeaR
919 B4 W Ed vEvE 2R=E dold weh4
& o) 4= chlorogenic acid ¥7F HFHEF S
#argl et ’

ol & 9% HFEs B PPC & 78 #R& Fig.
20 3 zrew paper chromatogram ko] 48 o]
6ME2) spot & st Ed UV, lamp o] K3 &
¥ Eig2 Table 11 3} 7v). 8] 3 FeCl-KsFe

BF

|
b
l
]
'l:

o 2 4
<! 7T @
i %e
~ b S
v l 3
ﬂ— .

!
}
E1R:
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1st 2% HAc

Fig. 20. Paper chromatogram of polyphenol com-
pound in ginseng.

(CN)¢ o] BEEE#F spot No. 2, 4, 5, 6% KBS

Table 11. Spot color under U.V. lamp.
Spot No. |1 2 | 3 | 4 5 6
Color ‘ Brown light Blue ’ Blue [ Blue light Blue { Blue

1, 3¢ spot& Bfax offo = polyphenol R4
o] obd g HEY & 3hen spot 4, 5, 6-& ik
%406 {k3sle] 3-~caffeyl quinic acid(chlorogenic

acid), 4-caffeyl quinic acid, 5-caffeyl quinic acid
(neochlorogenic acid)Z £& FEsIE 29 spot 2
= mER s,



2) Polyphenol /739 ##4b
% BB total polyphenol B S HIET R
¥ Table 12 ¢} % polyphenol K479 48 Table
13 7 7ol

Total polyphenol &E-& KZEES 460mg% =

7t i ghgo] HEES 380mgZold F AL
EHET 250~270mg%el™ HALRES 180mg
%2 A e gEeIA.

Table 12. Total polyphenol contents of ginseng and red ginseng.

(mg %)

Sample Fresh Blanched ] Dried ' Dehydrated | Accelerated

Contents ,T 160 | 380 | 180 | 250 270
Table 13. Vorious polyphenol contents of ginseng and red ginseng.

(0D

Spot No. Sample ‘ Fresh Blanched Dried l Dehydrated Accelerated

2 0.05 0.01 — - —

4 0.15 0.10 0.06 0.09 0.07

5 0.03 0.01 — — —

6 ] 0.12 0.09 0.04 0.06 0.05

400

350

300

250

200

150

N
F .

Fig. 21. Changes of total polyphenol contents in
ginseng & red ginseng.
F: Fresh, B: Blanched Dr: Dried,
De: Dehydrated A: Accelerated.

% polyphenol ¢} FES WHEE Hol A
% chlorogenic acid 7t 713 ®eo] &H= ™ &

5-0] neochlorogenic acid o]® 713 A& AL 4-
caffeyl quinic acid o} gl 2.8 REHEE KBES}
A wm 92 RBE, ATHRE, WEB{RE
B ez FLdd % 4L A BRAREREC
= ke AA EHHJE 4-caffeyl quinic acid
9} spot 2 & AfEY HMBABEAT GF=A o
ske}b. #EES B E L RO 2ol Bl &S
Aoz 3v MEHEY BPE BRI 8k
o kg Aoz E.

Polyphenol 9] #{k¥ polyphenol oxidase o &
T A K4 FET BRPY BRd KT B
Bl A o el ded F HREIAL
90°C At A 210 2 X steam blanching o
2 ZE BRI wiEs e dov) R hd st
£ 9% & 9l polyphenol Jol M) KT A
Bhgftel ket A7 WEGHERE ARSHA B
H$& Zol® polyphenol & WAE W& BHA
BLE BeEe Aoz BoRe] A& AR
EE wEEs 5merdch.

8. BEEe &

IS WEES B Bt REd B
¥HEEE Table 14 9 o] HARMBRES AR
ERge] B ERES Ader RBREERE 2
o ATEERGE A BRERE 29 AL %
a2 el

e REekEr LEd =4 Hedd £
upo} 7ol o F RS B HERGRT doH
amino [%, ¥, polyphenol %] WA BT g
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Table 14.

Brown intensity of ginseng and red ginseng.

(0.D.)

Sample Fresh Blanched Dried Dehydrated l Accelerated
0.D. 0.06 0.05 0.09 0.08 I 0.10

REBEST &0l Qe 2L HBEE Yehlz &Y
2 ols KoY B AL ATRREST &
A 7B Bed vedod BEREREES AR
BRE 2 B 2L Bl g,

FW= ATER #F 29 REES BR
iR EY Bed A AL GE F gz
skl ot iRkl BREASIE EU}J gLs mEE
9 #ERE2 ol ATERFd- BRRREE 39
wEe Bt glovt ol Awte 2 HRERAME
a4 & HwEEY TES fHxs o9 RE
Bel 28 KBXBTAA @HREs] Be] dod
BRESRRY Bes ¢ F ddz 9.

H9 A8 FERE vl Fo] LB BEL amino
B BEgY) 3 amino-carbonyl RS} polyph-
enol & BBe(bel tk3te] L=z BW=l= JEEER
gyEEtol vl BBRHEEN A 2 uhep o] BRI
Mk ol 5 KIS #Rkslw SRR BBl AT
Eigwel = R st AR K3 A
3 A3 8o Lol WS ¢ + AU

-

3 B BT WERE 37 Bl o9
wshe JEEEE BEez HiEstz oW R&E
ez dojue BEUNE BRIZA KB,
7%, BREROE, ALEROE, ATGHRE
BBRETZEo s Bt o 9 Rakh wmid
st {LBRSEY BEE BNz S
HE g I8 ATEERER BEREd W
Bl A st 22 BRE A4

1. —BKSS Ktz FBERM 2R A
gos e BB 23 Boste @ I
BEUL 23 EXE KL HBE =] 6~7%
Ediec

2. @ aminoBe 2 Asp., Thr.,
Gly., Ala., Val., Cys., Met., Ileu., Leu., Tyr.,
Phe., Lys., His., Arg. 8 16f8°] #H HEA
ou] Arg.ol ol vtA el SFs d= MAE
amino fige] EF SH=ET —giyo = BiRddl

Bo= 2 BRERES ATHRE 19 2 B
LEme By,

Ser., Glu.,

3. dmEsE o 2 fructose, glucose, sucrose ¢} 3f&
< S ATy RREERS 48 SESA
ow &Ed A E sucrose 7/t 80%¢)z FLEEE]
—igfo g aiel Aoy ARKMREL AT
HRE 2o g BAOBEE g od #3] BT
Be WAE B,

4. Vitamin C & ZEEHpe] Ao BEsl= Wi
sl = Bz #bt gt

5. fEESMEERo & acetic acid, propionic acid,
acrylic acid, iso-butyric acid, n-butyric acid, iso-
n-valeric acid, n-caproic acid, iso-
heptylic acid, n-heptylic acid & 11 3} REIR
4 1Mol Ml BER= glon] A —¥ B
BLE nyovt midds —Bies Bing
29+

6. JeMETENEo 2 citric acid, malic acid, suc-
cinic acid, a-ketoglutaric acid, pyruvic acid, glu-
taric acid & 6% S AT o JERE
B ik Hs o] HBEEC) &EC Fovt
succinic acid 7H-& I h3l 9 o},

7. Polyphenol {2 3-caffeyl quinic acid, 4-caf-
feyl quinic acid, 5-caffeyl quinic acid ¢} 3 &= #K
RS 1S S8 MEstgl 2 polyphenol &
%ﬁ?ﬁ* e WA A9len 3 BRERE

1 2 WA ddH.

8. HMEEY BaET REREESL 4 A=

S0 BRERECIY ATZREZ 44 5HH
Beaol gl =t

9. IBRER RIS WA R B8 212 amino
% i 2 polyphenololnl = o] 5] W&
e} i1 WMo 27t v A= w1
Z9 #H#-e E= amino-carbonyl KFE} polyph-
enol & EEER(L] KT IJEBERN BBl HR
e wietA ol RES B ERRT i)
E ATEER: BRAEERNY 2L HBaEy
e 9E & ATE &g

__’___

& e —#e 1972FE EH HRIRE
o Figg we] o] Folal Aeld. K HEE BHF
& 4 J=5 Hehstd F4A HEHE ERA WP

valeric acid,
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