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Abstract

The chemical composition of the grape juices produced in Korea in 1969 were analyzed

- and the amino acids and sugars in these juices were detected by means of paper partition
chromatography.

The results are summarized as follows:

1. Less sugar and amino-N and more acid were contained in Korean grape juices than
those of foreign's, and tannin content was not so different as foreign's.

2. More sugar, amino-N and tannin and less acid were contained in the juices of Cam
pbell Early obtained in Anyang district than in Taejon and Pohang districts.

3. Twenty-one amino acids detected in grape juices were distributed as following fre-
quency.

Aspartic acid, serine, giycine, asparagine, lysine, arginine, threonine, alanine r-amino
butyric acid, valine, leucine, proline (in 11 varieties), glutamine, tyrosine(10), cystine
(9), glutamic acid, hydroxyproline{8), isoleucine(4), phenylalanine, unknown(3).

4. Alanine was mostly abundant in all varieties and 7-amino butyric acid was next and
the decreasing order were arginine, valine, leucine, proline, glutamine, threonine, etc.
in the amount.

5. Number of amino acid detected in grape juices of each varieties were 20 sorts in
Delaware{Anyang},« 19 in Black Hamburg, and Schuyler, 18 in Campbell Early(three
districts), Delaware{seediess, Taejon) and Alden, 17 in Niagara, 16 in Muscat Hamburg,
and 15 in Golden Muscat.

6. Number of essential amino acids contained in Delaware{Anyang) and Black Hamburg

were 6 sorts and in Campbell Early (Anyang), Niagara and Muscat Hamburg were 5 and
in others 4.

7. The same number of amino acid were detected in the juices of Campbell Early obtained
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from three districts, but hydroxyproline was detected in that of Anyang only, while
isoleucine was appeared in those of Taejon and Pohang.

8. Glucose, fructose were detected in all grape juices.
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1961 8,267 J 5,599
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1964 20, 972 5 10,936
1965 34,626 18,563
1966 38,453 ; 22,631
1967 43,140 } 25,082

19674EEFS| LR 6 1C61EKS HEh
o] F2] 4.4fFc #slm glow ol AEHe
Mol gfome] L oS MY Aoz 45
T BREREBA dAAdE 2= 905 BlEel T
Aoz BRI gled Ribdq Selvell 4 & 4
£ ¥ 90%7} éﬁ%f’i BRI Ud® H S
THMG BAEECl B

Zx9 BEESE é’u’.‘écﬁ g2k d = E fI%, L
H, RS Kol FF¥S E8 domz A
o gle]AE olo] HWE BECHs Fou FHig 4
€ e & 4 -k

EEEFE Sl A gD go) fizda gk
FESE U RSwRs BEsld BHRSY AaY
°h&® A 1A HiE BENIgoEE I BER
€ olol #gEstE stolct.

wE % HE

1. $tRes

Felvele W% EE&m %, KH, BELS
o 4 Campbell Early & v] £slo] #it +H mamEe
#EEtd od REUBH 2 HRIEL Table 2.9
=}

2. Kol mys%

Bl F—SEe B 3k Db 4 ikl o=
BR ¥ 10kgd & kkstel B712 AdAF BiEsty

Table 2. {#tREBMALERE WIKBIBH
W W\ A

£ B g [AN

Y Ee 4R g qg
AU TLAE LA 512
ANAFELFELSHE g2
AN FFGFGAgE g.og
2*71*1 TEdFEUde (.24

HE8 9 3 |8.12
%”ﬁé%”&ﬂi%wﬂ 8.24
Q%—‘*vi“i*%*ﬁﬂﬂiv 8.21
%”ﬂlﬁ’l"ﬁﬂ%}ﬂad 8 21
Schuyler %“a‘vﬂ 3 AlEgs s 12
Alden "E“*ﬂl"—"}:"'-?r‘é“"'c}“ﬂﬂ [8.18

Campbell Early
Campbell Early
Campbeli Early
Deiaware

Golden Muscat
Delaware/seedless)
Niagara

Black Hamburg
Muscat Hamburg

MEE 4+ “HEAKHEA 1kg4 Y1 Stainless stee
B JackX WEHE RSt 2800~3000psi Fel 4
el o Lk Jdeod ¢& 475 #Hsla ¥R
Bptz sty
3. WA E
D& T

FREEREERSE S = BREMT & BULAkEE BRY $&
& BR8ta Somogyi #ik®e] =z} 0.05N-Na,S,0
24 WESS Glucosez 4 FHEs Y .

2 &2 #

ER FHkoz BEAY FiFE 0.1N-HCI ko
2 3o 3045R] in#std S oo ol &
Somogyi Wike] thste] FTRsL ).

HE B
102 BT R —EKS ®eted 0.IN-NaOH=
WENY o ARENHE BB S HEsd o
4) Aminofl 3R & Sorensen?] FormaliiisE (),
Lowenthal /NEZECY, R —&RFY
DL Wikel ksl
5) Paper chromatographyf #kte] Fm

¥ Aminoft 3 HERERA REE EARA 9
Hate] BMT®, ROPES] lon THSINEL A
#&sto Al 100mlo] BREARH S BERGIS Am-
berlite IR-120 ¥ Amberlite IR458 FJHA 7 %
A BEEREESE L 40% EthanolZ 25miz} sx] b2 o4
e BRRAR BB 5192 Amberlite IR-1200]
R#E<D Aminofk¢ 2N-NH,OHE FiHA7|5 o] &

Tanning-



(74)

2.5mlz BEBREIS st Aminolt BER oM
89 e}
6) Paper chromatographyell
WES AE
a) ¥Rt Aminofel FE
5 2klE Whatman No. 1 H#K(35x35cm)edl
£% 1.5414 (30~60re] Amino-N 47) Spotting st
o Blikel 20Me] B AminoE(EER ROKMID
R¥(20mg/10mg) 1.541% Spotting ste] 24~25°C
B4 BuOH : HAc:H,0=4:1:1(v/v) BREEBHE
= 14~16F5R) 1R BEEM% ERA A st Phenol :
AFE=3:1(v/v) 0.5% HAc SHBEDZ4 BT
H 17~188:1 2k BBEs gl o EEH Phenole] &
© % Biksls] BAA 2% NaCN %< Beakero]
thobd Chamberpyel #i@stgivt. BERZA FE
Buthanol®] 0.2% Ninhydrinfd® (¢ HRSHA
T B33 % 80°C Ovendl 4 1097 % B

€% Aminofg o

Table 3. Composition of grape juices
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] ) Date | Total Refra—l ing | Invert | Tannin éﬁninoi Acid
Variety Location| . tipH acid(g/ ctomqsugar (g;sugar (g|(mg/100 (mg/l sugar Remarks
picked | 100m1)| eter “/IOOml) l/lOOml) ml) 100ml)' ratio
Campbell Early | Pohang /Aug. 123.2 0.952]11.2 8.40| 8.40| 67.18 13.57 1+ 8.82
Campbell Early Taejon :Aug. 12 3.2; 1.092 | 11.2 | 9.23 9.23| 67.18 ] 13.15/ 1:8.45
Campbell Early Anyang‘Aug. 24! 3.4] 0.897 | 11.4 1 9.46 9.46 | 76.59 15.55t 1:10.56
Delaware Anyang Aug. 24! 3.8 0.517 | 16.6 ! 13.39 | 13.39| 29.28 | 18. 39g 1:25. 90
Golden Muscat Anyang‘Aug. 24/ 3.4] 0.875|11.2} 9.25 9.25 | 46.18 | 12.60, 1:11.71
Delaware(seedless)! Taejon !Aug. 12 3.7 0.672 | 16.4 ; 13.43 | 13.43 | 16.80 13.75{ 1:19.98
Niagara Taejon ‘Aug. 24, 3.2, 0.930 | 12.1 ' 10.55 10.55 | 20.99 14.42i 1:11.35
lack Hamburg Taejon ?Aug. 21 3.0? 0.902 | 12.7 | 10.44 10.64 | 50.38 | 14.33, 1:14.25
Muscat Hamburg | Taejon :Aug. 21/ 2.8 1.166 | 12.8 | 12.71| 12.71| 58.78 15.801 1:10.90 ngi};gy
Schuyler Taejon iAug. 12/ 3.7/ 0.760 | 10.4 ‘ 8.09 8.12 | 29.28 13.91l 1:10.68 "
Alden Taejon i;Aug. 18 3.5 0.878 {11 ! 10.45 10.45 ] 62.97 15.13/2 1:11.90
Table 4. Composition of grape juices in other countries®?
. . Year Reducing; Invert Total Amino-N{ Tannin Acid
Variety Country analyzed pH sugar sugar acid (mg/ (mg/ sugar
(g/100mb) (g/100m1) [{g/100m1D)| 100ml) | 100ml) ratio
Niagara 'Americai 1925 | —| 157 16.1 0.67 — | 150 1:23.9
Niagara Japan | 1953 | 3.0 10.8 — 0.74 22.0 ! — 1:14.6
Delaware America’ 1925 | —_ 19.3 19.5 0.87 - ! 17.0 1:24.9
Delaware’ Japan 1953 i 2.8 14.23 14. 36 0.95 20.49 i 72.93 1:15.1
Campbell Early |America| 1923 | — | 14.32 | 15.97 0.68 - l 33.3 1:23.5
Concord Americal 1925 - 14.2 14.4 0.62 — i 57.0 1:19.8
Concord _Japan . 1953 | 2.9 8.94 8.95 0.90 17.29 1 13.0 1:14.4
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60 g 1-Aspartic acid 11 Alsnine
2. Serine 12.B-Alanine
O 3, Glutamic acid 3. Tyrosine
P 2 3 4.Glycine 14.7-Aminobutyric ¢ .
; 5. Cystine 15 Valine
O 6. Asparzgine 16. Leucine
1 7.Lysine 17. Isoleucine
8. Arginine 18. Phenylalaninz
_.9 .Glutamine 19. traline
10. Threonine 20. Hydroxyproline
] ——— BueOH:HA:HO=4:1"

Fig. 1. Paper chromatogram of
standard amino acids
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4.Delaware (Anyang)
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Fig. 2-1. Paper chromatograms of sample 1, 2, 3, and 4.
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Fig. 2-2. Paper chromatograms of samples, ¢, 7, g, 9 and 10
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11.Alden (Taejon)
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Fig. 2-3. Paper chromatograms of sample 11
Table 5. Amino acids in grape juices
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FRBERAA Jebd 22 R1he) #¥#E Amino
BME 21Meo e 2 % Aminoff-e Lysine,
Threonine, Valine, Leucine, Isoleucine, Phenylal-
anine?] 60| 5] . Delaware(seedless), Black Ham-
burg, Schuyler ¥ Aldendl 4= [— RFEIX;
).843, 2%; 0.131)9 Unknowno] ¢l 4ich.

Table 6% st} MEMEZA WESDE 10~17
B BT%®e 149, Liathis} Vetsch®: 9~1080]
FESTSD MR aF BH Aminoe 2~58,
3, 28Ot BE BMESL Jovt ol 5
Heste] HRER ERE B AminoBfel i A &4
A AminoEfgdl el 4 £ ERSL gt

Table 59| #5=& Paper chromatograme] ibepnud
Spote] 371 & HEE Aoezd 2FidA Alanin
o] 7}4 ZA vebyta xhgo] r-amino butyric acie

e Variet % z T 5 g £
S T g E e e |2
RN BZ | B8 |22 |52 |SE5%8 5% ¢g |88y 28 8% °°
Amino acids | SE|SE | S€ | &S | 8S |88 | ZE | RC F2L8E | <C |24
Aspartic acid 1 1 t 1 1 1 1 1 1 1 1 11
Glutamic acid 1 1 1 1 1 1 1 1 1 9
Serine 1 1 1 1 1 1 1 1 1 1 1 11
Glycine 1 1 1 1 1 1 1 1 1 1 1 11
Cystine 1y 1 1] 1] 1 , 2 1] 1| 1 9
Asparagine 1 1 1 1 1 11 1 1 1 1 11
Lysine 1 1 1 1 1 1 1 1 1 1 1 11
Arginine 2 2 2 3 3 1 3 3 3 2 2 | 1
Glutamine 2 1 2 1 2 1 j 2 1 1 1 10
Threonine 1 1 1 2 1 1 2 2 2 1 1 11
Alanine 4 4 4 4 4 4 4 4 3 3 4 11
f-alanine 1 1 1 1 1 1 1 7
Tyrosire 1 1 1 1 1 i 2 1 2 1 1 10
r-amino butyric acid 2 2 2 2 3 3 ! 3 3 3 2 2 11
Valine 2 2 2 2 2 2 2 2 2 2 2 11
Leucine 2 2 2 2 2 3 1 2 2 2 2 11
Iso-leucine 1 2 1 2 4
Phenylalanine 1 2 1 3
Proline 2 2 2 2 1 3 1 1 2 1 2 11
Hydroxy proline 1 1 1 1 1 8
Unknown Rf 1; 0.843
- 2; 0.131 2 2 | 2 2 4
No. of acid per variety | 1§ 1§ 18 20 15 18 17 19 16 19 18

o|w Arginine, Valine, Leucine, Proline, Glutami-
ne, Threonined] MEFFZ J-ebiir}. RSO Ala-

nines} Glutamineo] %48 w3z t}-&-& Aspartic

acid, Glutamic acid, Arginine, 7-amino butyric
acid, Glycine %9} Moz ehivia st #&TF
&8.2. Glutamine, Glutamic acid, Proline %0 %%
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Table 6. Amino acids detected by others

EWT WHK « TR

REE SR

S\ orker Aso et al.® Matsushita®| Lithi & Vetsch®
R 1954 1957 1953
Variety Concord Concord Delaware | Honkoshu PN RxS Riuschli

Amino acids——-—_ | (Miyagi) |(Yamagata) (Yamagata) | (Yamagata) : duschling
Aspartic acid ++ +t 4+ | 1.2¢* | xx x x
Glutamic acid ++ ++ + 4+ + 3.26" | x X% X X X
Serine ++ + -+ 4 1.32* X X X X
Glycine ++ +4 x X X
Threonine + + + +4 1.02% X X x
Asparagine + i 2.29*

Alanine 4+  Raats ey + 44+ Rl 2.91* | xxx X X X X
Glutamine NRERES et ERE + 1 s

Lysine [ + 1

Arginine ++ +4 , ++ ++ ; X

p-alanine + ] -+ +

a-amino butyric acid + +

7-amino butyric acid + -+ i + A+ ++ X X X X
Valine + L+ 1.39° | x x
Phenylalanine -+ )

Le?:;nfso—leucine) + **1.35%

Proline ’ ++ 3.08* X X X
Histidine = * * =

Tryptophane - + -+ -+

Hydroxy proline ! +

Tyrosine ! +

T imino acid o | w6 14 10 9

*. Amino-N mg per 100g of fruit
*. Only Leucine

%] @i th-&-2 Alanine, Asparagine, Valine, Seri-
ne, 7-amino butyric acid®] JEe = VhEbyiela shg
o= Liuthi¢} Vetsch(®i= Alaninex} Glutamic acidz}

%+ @ th-&-& Aspartic acid, Serine, 7-amino
butyric acid, Threonine, Prolined] jgez =3t}

2 sgrh ol Tk KR ERE MK 21+
Gtz TEHCE AE Aol izl Alanine
A ZEE/ 9 9oyt Glutamine ¥ Glutamic
acidz} H#Ey A& KEel® 7-amino butyric acids}
#%5] T3 Arginine, Valine, Leucinef&o] 2% gel
a85s9 getzn & 5 =k

#Eh Aminofgel 4B, SEE 2 Aspartic
acid, Serine, Glycine, Asparagine, Lysine, Argi-
nine, Threonine, Alanine, 7r-amino butyric acid,
Valine, Leucine, Proline% 12f2] Aminof< #t34
" 2Eithe)] #Efestel oW Glutamine, Tyrosine(10f
f&), Cystine(9), Glutamic acid, Hydroxyproline(8)

v HENY ek o Iso-leucine(4)s} Phenylalanine
3¢ BPT Eoldrt. MESDL T FHhdl
WY C 2 HFIEStE AminoBE-2 Aspartic acid, Glut-
amic acid, Serine, Threonine Alanine, Glutamine,
Arginine, 7-amino butyric acid, Histidine ¥ Try-
ptophane] 108 AttR Tt o= ol A& KA
Hol Hags] v Aspartic acid, Serine, Threonine,
Alanine, Arginine ¥ r-amino butyric acidg 6REY)
Aminofel Slol 4 —EKsht ol Ad YlAE
REBKE xolzn go Ed ozt BEHTRSY
Aminof MR ER7 & AEL 5 Ak
MR 473 AminoEte] T 3 =iDelaware(Any-
ang)7} 20824 Eol2 Black Hamburg, Sch-
uyler(198)7} t}-&ol= Campbell Early, Delaware
(seedless, Taejon), Alden(18)> Niagara(17)>Mu-
scat Hamburg(16)>Golden Muscat(15)8] JHo =4
el ol ERJL A B A e HEED
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Fig. 3. Paper chromatograms of sugars
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19694 BElE =R —BESE BES
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L BlE =R A8 1A Ko g 2
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Ea S Ad sl B, Amino-N % Tanning
B % Wk B e HY.

3. R ZERiPd 4 A 21Ee AminoEs)
I HBEHEEE e 2.

Aspartic acid, Serine, Glycine, Asparagine, Ly-
sine, Arginine, Threonine, Alanine, Y-amino bu-
Valine, Leucine, Proline(11{&%),
Glutamine, Tyrosine(10), Cystine(9), Glutamic
acid, Hydroxyproline(8) Iso-leucine(4), Phenylala-
nine, Unknown(3).

4. Alanine®} 4ol 2RMEAA 714 goka o8
r-amino butyric acide] = Arginine, Valine, Leucin-
e, Proline, Glutamine, Threonined] WEFF=. ot

5. AT # Aminof#E Delaware(Anyang)(20
&), Black Hamburg, Schuyler(19), Campbell Ea-
rly, Delaware(seedless, Taejon), Alden(18), Nia-
gara(17), Muscat Hamburg(16), Golden Muscat
(15)4] jgol st =t.

6. AEY HA Aminofff= Delaware(Anyang)
9l Black Hamburgr} éfic s 714 g Campbell
Early(Anyang), Niagara, Muscat, Hamburgr} 58
ofglow wite] ML 4%,

7. ¥, KW, TR Campbell Early it/
o4 FEd AminoEil: 1824 Zofoy Hydr-
oxyproline® B=#Hd Aul Jehta ZE#EN A=
vheha] gpgtow Iso-leucine-d ofe] KBS .

8. Fitrhe] gL Glucoses} Fructose®o] i
Sucrose: FES A &okeh.
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