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Chemical Composition, Nutritional Value,
and Saponin Content in the Spring Sap of Acer mono’
Kyung Joon Lee’, Jong Young Park’, Kwan Hwa Park' and Hoon Park’®
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A R GEE 28U (Acer mono Max.,) IS HEROZ (WBH My, ERPH EE,
A% saponing| HFHEREES 7T 9atel BHistAich,

19944 28 258 %€ 38 48 Ateldl 2@ AZWs R4 st 50cm ol LIRS HHEd B
® 1.7eme FUE 3 BES $RELslel, #%EY- high performance ion chromatography(HPIC),
o}ul - L HENSTHTES, saponin® phenol thin layer chromatography(TLC)¢l high performance
liquid chromatography(HPLC)& #4381, saponin #3%4¢ 'H 2 "C NMR& 72% 434
b, BEE, B, EETE, et B EE3Md.

Eme) FRae MR 0.68-2.01% mER frEdow, ®EHE 0.03-0.11%, ®R## 0.01-
0.03%, HeBF 0.03%°]9 o, olnl B F o4 threonine (.152%, lysine 0.038%., arginine 0.068%
o2 vpebdeh, K92 0.1%, Ca 175ppm, Fe 2ppm, P 19ppm, K 16ppm, Na 3lppmeli,
vitamin B; 0.6ppm, vitamin By 0.lppm, vitamin C 19ppmel<it}. phenol2f7} fi& 2.2 #iH= 2l
o0} saponin® TLC® HPLC, NMR #4lel4 2% S HEY 5 sisich, h&Ez o
bz o] B vl viagled, Hagubrel b ghgel e HEN A BE
el Bigel =t

DR BhES b, BANE, B olvln-EE, T, s elw A ohA aleklEc 2
glo] glol A HAREKKL T fEEACEEM FRE BESA EES 7HR 2 ol s

ABSTRACT

This study was conducted to analvze the chemical composition, nutritional contents, and saponin in
the xylem sap of Acer mono Max. From Feb 25 to Mar 4, 1994, spring sap was collected by
making holes with 1.7cm diameter on the trunk of trees in Mt. Baekwoon and Mt. Jiri. Sugars were
quantified by HPIC, amino acids by amino acid analyzer, saponins by TLC., HPLC, and 'H & BC
NMR.

Major component of the sap was sucrose at a concentration range of 0.68 to 2.01%. Following minor
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components were found: glucose at 0.03-0.11%,

and fructose at 0.01-0.03% as sugars, lipid at

0.03%, threonine at 0.152%, lysine at (.038%, arginine at 0.068% as amino acids, ash at (.1%, Ca
at 175ppm, Fe at 2ppm, P at 19ppm, K at 16ppm, Na at 31ppm as minerals, vitamin B; at (.6ppm,
vit. Be at 0.1ppm, and vit,C at 19ppm. A trace of phenolic compounds was found by TLC, while
saponin commonly reported in high-quality ginseng roots was not found in maple sap.

It is concluded that sap of Acer mono contains a good variety of natural compounds such as
sugars, amino acids, Ca, Fe, and vitamins to serve as an excellent source of very natural and health

-promoting drink.

Key Words: Acer mono, spring sap, chemical composition, saponin, sugars, amino acids, vitamins,

minerals
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Fig 1. High performance ion chromatogram of
sugar standard solution(A) and Acer mono
sap sample(B). For standard solution, 10
ug/ml each of glucose(peak 1), fructose
(peak 2), and sucrose(peak 3) was inject-
ed, while sample solution was diluted
100 times before injection.
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Table 1. Sugar contents determined by HPIC in the xylem sap of Acer mono, Betula costate, and
B. platyphylla. In 1994, maple sap collection started on Feb 25 and lasted until Mar 20 in
Mt. Baekwoon.

. ) Sugars
Species Location DBH Date of Glucose Fructose Sucrose Total
(cm) Collection (g/D (g/1) (g/1)  sugars(g/l)
Acer mono Baekwoon Mt. 25 Feb 25 0.113 0.03 20.1 20.2
Acer mono Baekwoon Mt. 14 Mar 4 0.026 0.015 9.9 9.93
Acer mono Baekwoon Mt, 24 Mar 4 0.03 0.016 6.8 6.82
Acer mono Baekwoon Mt. 26 Mar 4 0.07 0.026 15.9 16.0
Acer mono Baekwoon Mt. 30 Mar 4 0.03 0.014 14.5 14.5
Acer pseudo- Baekwoon Mt, 28 Mar 2 0.013 0.007 11.9 11.9
sieboldianum
Acer pseudo- Baekwoon Mt, 26 Mar 2 0.013 (0.008 11.4 11.4
sieboldianum
Betula costata Jiri Mt. 28 Apr 14 1.97 4.00 - 5.97
Betula Japan not - 1.90 1.98 - 3.88
platvphyliax known

*: presently sold as a commercial drink in Hokkaido, Japan.

e vehisich

el #ERE(glucose)&

aRAF BES ERae
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& T4 1.34%F Asith.

199448 2] 79 °F & & o ]
oA Ad A HRERE 28 258 RES 2.0%E

E 1A
RELHAR 5

4 3H 4B R} Fohod,

Azl 2ot RER %
8H R 7obFel 4
o EEEREol 2.73%%hn REsto],

obobE A4 el B
AME <lstel MRl BRol MAY 4 sty

(199D)&

1990 3R

REE 1nsv B

ApedgtEt

ol A eb o] EhgEe] ZEfe] Abe](Wilkinson,

1985), &-& fEsamiel x}o](Kriebel,

1989)7F &

+ °l——~ AlAbeta odek, A OREOl A BES]
BEE WEEEY BHTS vodFgon, o &
2 Laing® Howard(1990)] #igEs} — 5&4.

Blsre] RALER A o

H&E3}=

Apeb ek ELH
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E e gEe mzAts A—scn € &

sl tH(Morselli, 1975).

i
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A Lys Nt BA7E v Qla, ® 200 ERMES aES

A
] " " obelvs aEol it vk, ERMES &
: B2 1.7%cldct, 215 AesEFUre) Ase
: BE 50vher imsEslel diEREl . ol =ul(Robin-
i son 5, 1989), BE#E A2 hwsly BEEWHE
: 2 &e] BEE n2vFel vk Kige|d},
5 #oolvigES] BE 0.26% 24 A& Holgle
. . - P 9-: W, ER5CSE threonineo] 0.152%, lysineo]
Retention time 0.038%, argininec] (0.068% =<l
™ Nib
7 HER 2R

2 3ol BT el FEES sle Uy
Hol BRES EASIATH, B 100miw 11Kcal
o] BMEE FHI Ao, FRSS BRI
L,,L{ 24 1.6%° #EMEeIsich, 2dbell, RERbRaol

\ 0.03% &A=l Ydc, WK Tl 2
#(Ca)el 17.5mg/100ml= 4 175ppmell &) c}afod
o Retention time © 7P wel afEe Yo, ¥i(Fe)x 0.2mg
/100ml= 4 2ppmell siwkdbeh, iubel A £
Fig 2. Chromatogram of amino acid standard ¢} wl¥lel % w]ebal B, B, C7} d2=gle
o) o0 Ao o ap Sale 4 "5 w4t Co ez 713 5342

v, vlesl Bi# By F3) el

(Betula platvphylia)s A¥Efels 20, apd TRV B ERTEY S8 Ukl
3R ARHE 4R K7A BES HEsled miRsE  meld o7k zte)vt slrh. AH(Ca)d dE &
Zosied, ERAS BEES RgelcdkHn £ 9@, 5% 5(1992)2 16.2ppmo g, mels 7
1985). FEY F$olE Betula madshurica? 5 5(1991)& 63.8ppmo2 st e,
el Fresr-e [E--3ci(Dong, 1985). Wgeel 2= 175ppme. 24 Aol T $Es o
28 20 olvl-EE SITHE EEBY olvikE def. vlgel A ARl Ele AletchF}g9) A 9o
el efo] MiEE Aol 400- 2800ppm-
Table 2. Contents of solid materials, and amino 2 FrEdcty sh=d (Morselli, 1975, Morselli

acids in the xvlem sap of Acer mono . . N
collected on Feb 25, 1994 in Mt. Baek- ¥ Feldheim, 1988), 50%<) M#ZINE dabsh

evusevesn ~sa~snexy®

ojf

>

woon. A el ZEe] &&c] oF 8-56ppmel A%
mStOH% | Amino acids(%) et
aterials ———— Ll i m — - .
(%) Threonine Lysine Arginine Total 22 el s ® 3ol e mast
1.7 0.152 0.038  0.088 0.258 of HHEE 12 £59 vitamino] FEY Wk

Table 3. Chemical composition in 100m] of xylem sap collected on Mar. 4, 1994 from Acer mono in
Mt. Baekwoon.

Calory Water Protein Lipid Sugars Fiber Ash Ca
(kcal) (%) (2) (2) g) (g) (g) (mg)
11 98.2 - 0.03 1.6 - 0.1 17.5

B P Fe K Na Vitamin(mg)
(mg) (mg) (mg) (mg) A B B; Niacine C

1.9 0.2 1.6 3.1 - 0.06 0.01 - 1.9
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Fig 3. Thin layer chromatograms of ginseng sa-
ponins(GS), n-butanol(B) fraction and eth-
ylacetate (EA) fraction of sap sample of
Acer mono. 1 : Liebermann-Buchard reag-
ent, 2:Ceric sulfate reagent, 3: Folin-
Ciocalteu reagent.

o] =ob. wia AlgdFub el Aol A
of malic acid7} 0.141% w2 FrEsd
0.003%¢°) =), =28l citric acid®} succinic
acid7} 3] /EolA W fgi=EIct. wlebule]
71 $-o| & pantothenic acid, folic acid, ®lel=l
Bg(pyridoxine) 5] #H = < cHMorselli, 1975).
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S MY 5+ ¢ldch, dlA phenol @srel 9l
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o #%&°}l phenolel FESIE AR H<lo),

HPLCel 23 4#rol 4= ethylacetate® o2
% 7%, Lichrosorb NHz column?] #%7}
23 4ol FRsEel k. 2 4AA AZE
saponin® 7% RI detectorell 3l 7T7he]
ginsenosides peak® el ubzo] 18 4Bo
A aga i 15,5849 retention timeo 4 1
He] peak’t vEldedl, gisenoside Rbpsb ]
%38k AJ7kolgdc}. n-butanol ¥4 x 18 4-C
9} el 1709} peak’} vtebukth. 12{v} sample

ol authentic sucroses H7Fl& o, 22 reten-
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Fig 4. High performance liquid chromatograms of ginseng saponins(A), ethylacetate fraction(B) and
water saturated n-butanol fraction(C) of sap sample .of Acer mono on Lichrosorb NH: column.
Eluent: acetonitrile/H20(80/20), 0.8ml/min. Detector: RI.
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Fig 5. High performance liquid chromatograms of ginseng saponins(A) and ethylacetate fraction(B) of
sap sample of Acer mono on Lichrosorb Cis column.

tion times HolAl, o] peak”} sucrose¥d 715
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et 1959 #HTHmS 659 BiEHE 7
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