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The Components of the Sap from Birches, Bamboos and Darae
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Abstract

This study was attempted to establish the basic data for evaluating chemical components in the sap from
birches (Betula platyphylla Sukatschev, Betula costata Trautv, Betula davurica Pallas), bamboos (Phyflostachys
pubescens, Phyllostachys bambusoides, Phyllostachys nigra), Darae (Actinidia arguta). Calcium and potassium
in five kinds of mineral detected in the sap were dominant mineral, magnesium, sodium and iron in order and
calcium, potassium and magnesium are abundant in the sap from bamboo more than the other sample and the
contents were 242.0~422.1mg /L, 793.8~2504.1mg /L and 72.6~165.9mg /L, respectively. Free sugars of the sap
determined were glucose, fructose and sucrose, but maltose was not detected. The contents of glucose and
fructose of the sap from Betula platyphylla Sukatschev (#2) were the highest and 42.1g/1L and 36.9g/1,
respectively. The detectable nucleotides and their related compounds were CMP, UMP, GMP, IMP, AMP and
hypoxanthine. The total contents of composition amino acids detected from eighteen kinds of the sap were in
the range of 2.4~30.4mg%. The major amino acids were taurine, glycine, lysine, alanine and threonine in the
sap from birch {#1, #2), glutamic acid and lysine in the sap from Betula costata Trautv (#3) and Betula davurica
Pallas (#4), lysine, valine, alanine, serine, tyrosine and glutamic acid in the sap from bambaos, and glutamic
acid, leucine, alanine in the sap from Darze. :

Key words : birches, bamboos, Darae, sugar, amino acid
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B APl AR S92 AL F S AP (e
tula platyphvila Sukatschey), 7} d| 15 (Betufa costata
Trauty), ButeubF (Betula davarica Pallas)s] =98 off
G5 S vl S 2 (Phyllostachys pubescens), 2ol (Phyilo-

stachys bambusoides), % (Phyllostachys nigra)®) <<%

saly

4=e 20miE 0.45 membrane filter @ Sep-pak Ciae]]
= A7) F Table 28} 782 27 atel s HPLC

Zzall 20miE 0.45um membrane Tilter
of Abel 2 Bxjalz] & Table 33} Zh&
(water mode) 207)8 4 s}t

2 Sep-pak Cis
Z715}elial HPLC

Table 2. The operating condition for the analysis of free su-
gar in the sap by HPLC

Conditions

Waters Modc\ 201

Carbohydrate Analysis 125 A 10u4m
Waters 3.9 % 300nm)

83% Acetonitrile~water (23/17)

Instrument
Column

Mobile phase
Flow rate 2.0enl fmain
C hart spud 0.5¢cm/min

Table 3. The operating condition for the analysis of nucleotid-
es and their refated compounds in the sap by HPLC

!tems Conditions
[nstrument Waters Model 201
Column Shim-pack CLC-ODS (25cmx 1.5mm i.d)
Column temp Room temgp,
Detector

LA 254nm
wavelength
Mohile phase

FIMINHGHPO - (NFOHP G, pH 6.8

Flow rate 1.0ml/min
b chell b (Actinidia arguial] e B 3 72 87 9 Chart speed 1.0em/{ min
2ol o A AHstgend Sale) 2R 8 Aps ‘Scnsmv:ty 002 AUFS
Tabie i The epecms, place and date of tappmi, the sap.
Species Samp!c No Place Date
Birchaes
Betula platyphyiia Sukaischev{l) #1 Harmyang, Gyeongnanm Mar. 20, "94
Betuta platyphyila Sukatschev2) } #2 Cheongju, Chungbook Apr. 20,794
etule costata Trauty #3 Kurye, Chunnam Apr, 25,794
Betula davurica Pallas #4 Cheongju, Chungbook Apr. 21,794
Bamboos
Phyllostachys pubescens #5 % g
Phyllostachys bambusoides #6 o #”
Phyllostachys nigra #7 ” d
Darae Acmydﬂa arguta #8 (_heonqwon Chung,book Apr. 20 94
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Table 4. Operatmg condition for mineral analysis with atomic absorption spectrophotomuer

Conditions K Na Mg Ca Fe Cu Zn
Wave length {nim) 766.5 589.0 285.2 4227 248.3 324.7 2130
tamp current (mA} 7 8 3 7 8 5 3
Air flow rate (L/ min} 14 14 14 14 14 14 14
Acetylene flow rate (L/min) 3 3 3 3 3 3 3
Burner height (mm} 40 40 40 40 40 40 40

Table 5. The physical and chemical propertles of the sap Table 6. The content of minerai in the sap (mg/L)
Sample Degrees Brix  Crude protein Sample .

No. pH (* Brix) (%) No. ta K Mg Mz Fe

Birches #1 5.4 <01 0.02 Birches #1 233 54.3 13 0.3 -
#2 5.6 1.8 0.10 #2 50.5 §2.8 66 232 0.1
#3 5.8 .1 (.30 #3 173.0 92.2 185 6.9 0.1
#4 5.5 o1 0.0 #4 20066 181.9 225 53 043

Bamboos #5 4.5 0.6 0.08 Bambeoos #5 2420  2504.1 726 374 03
#G 4.6 0.5 0.07 #0O 401.5 9093 1177 462 0.5
#7 4.6 0.5 018 #7 4221 793.8 1659 420 -

Darae #o 5.8 01 0.07 #8 2234 857.5 699 152

Darae

0.2
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oA ALEF o8 glucese, fructose, sucrose,
maltose s B-A% A3k Table 738 2ol Glucase, fruc-
ioee, sucrosess AForek A2 9] 011 maltosel BE
|4 A3 &= A ersbed. Clucose 4 B2 =bak

45% S (He) A 42.01g/LR F By, o8 AR
°M 4.8g/L olstedch, ﬁ?ﬁ Al A AR H 7 A}
b o (B2 Aol 95 vl 25 AT
T°”°ﬂf<4 A #F A apup —’F—Q‘i % glucose FaFe] 5.07
/N2 ehged vl Fu 83w} 2 ge R
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ol (#2)el A 36.9g/ LR Zb EA AgEgy, 2
slo] $oelM e 48g/L o]5hAT B AR A4 %
Tabie 7. Freesugar conten!s of the sap (g/L)
‘-nmplo No. (‘Iucosc Frucroae Sucrose Ma\tosc

Birchcs #1 25 4.8 5.7 -

#2 42.1 36.9 3.2 -

#3 3.5 4.5 - -

#4 4.8 4.5 0.2 -

Bamboos — #5 3.4 2.9 2.5 -

#6 29 2.4 1.6 -

#7 1.8 1.4 1.9 -

Darae #5 0.3 0.5 - -
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ARUNF o F9 PAde}e|deal 2402 Table 8
o viepbd wiel ghe] & 18Fe] FAjolvlnAlE HE
FASGt 015 T 53] kel ¥ oln| kel glu-
tamic acidw E¥bEUS oA 3.2mg%, A Aley
Fopdelld 1 amg%hadth £ 3 ghefe) g opmin
A48 w2k Sallo] = alanine @ valine, A A4
W g Febehg R 2dols plutamic acid, W1EE
o (#5)ell == sering, bR o {#6)e] = threonine, Tl
ol (47}l tyrosing, glutamic acid 2 aspartic acid -2
2] 3 e o ol = glutamic acid 9 tyrosine E-o]
ofch.

E olwlnale) ¥k 2.3~30.4mg%E. ofof ujel

Table 8. Amino acid composition in the sap (mg%)
Amino Birches Bambeos Darae
acid #1 #2 #3 #4 #5 #6 #7 #8
Tau 0.3 1.2 - - 0.2 - 0.2 -
Asp 0.2 0.6 0.2 0.2 0.2 01 2.9 0.2
Thr 0.1 1.9 0.1 0.1 0.7 2.0 1. 0.6
Ser 0.3 0.7 0.2 0.1 3.6 0.2 1.3 0.5
Glu 0.2 - 1.4 3.2 0.6 0.2 3.5 15.1
Gly 0.1 0.5 a1 0.1 0.6 0.1 1.4 0.6
Ala 0.1 29 0.4 0.2 1.5 .3 1.8 2.6
Cys 0.1 0.8 - 0.2 - - 0.1 0.3 0.2
Val 0.1 1.7 0.2 0.3 1.0 0.4 1.5 0.9
et - 0.3 0.4 o1 0.2 o0 0.4 0.2
ile 0.1 0.6 - - 0.5 0.2 1.2 0.5
Lleu 0.1 0.6 0.1 0.1 0.8 0.2 2.2 0.8
Tyr - 0.2 0.1 - 0.1 0.1 4.5 5.7
Phe - 0.6 0.1 0.1 0.5 0.2 1.2 0.7
Lys 0.4 0.6 0.5 0.5 1.4 1.0 2.3 1.3
His 0.3 0.6 0.3 0.3 0.6 0.3 0.6 -
Arg 0.4 0.4 0.2 0.1 0.7 0.3 1.3 0.1
Pro - - a1 - 0.5 1.8 1.3 0.4
Total 2.3 14.2 4.3 5.4 13.7 7.6 29.2 30.4
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Table 9. The content of nucleotides and their related compo-
unds in the sap {umol /mJ)

S1mpk No CMP l,MP GMP IMP AMP Hx

Bir(:h@.s #1 0.2 - - - - _

#2 0.3 0.5 - - -

#3 0.2 1.2 - - -

#4 0.2 0.5 - - - -
Bamboos  #5 trace  trace - -

#6 frace  lrace -

#7 0.1 trace -
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