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Chemical Properties of Pine Sprout Tea and Identification of the Related Yeasts
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Abstract

In order to optimize the quality of pine sprout tea, its chemical properties were analyzed and the
yeasts associated with the quality of pine sprout tea during the storage were isolated and identified
In proximate composition moisture content was 20.13%, but other components except sugar were
relatively low. Sugars such as glucose(30.15%), fructose(19.57%), and sucrose(9.27%) were: major
sugars which contained up to 76.73%. Total vitamin C and soluble tannin contents were 11.31
mg% and 68.31 mg%, respectively. Thirteen kinds of free amino acids were detected, but they
were contained only in trace. In fatty acid composition 64.69% of fatty acids composed mainly of
saturated fatty acids and major fatty acids were oleic acid, palmitic acid, and tricosaenoic acid.
Among 8 mineral elements detected, calcium content was highest with 79.00 mg% and followed
by potassium(45.16 mg%) and magnesium(8.93 mg%). The sweetness of pine sprout tea was
gradually decreased from 70° Brix to 63° Brix and 3.2% of ethanol at the initial concentration was
increased to 6.0% during the storage of 40 days. The yeasts associated with the quality and alcohol
formation of pine sprout tea during the storage were identified by Biolog MicrostationTM system,
as Zygosaccharomyces rouxii, Kluyveromyces lodderae, Kluyveromyces wickerhamii, and Pichia

fluxuum.
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o #Hsk] 05N NaOH 4miE 71837 95C2] water
batholl A 2087+ AFFAHT 1 v 14% BFs/
CH:OH 5miE AR 3] 7Fsle] F=4 38 3 n-heptane
s Yo} 22317 n-heptaneZ S FFNaSOE B
F3 O dAdte] GCFYS AR SITHY. A
AF methylester®] #4274 Varian mode 3400, DB
Wax capillary column(30mm X032mm 1D 025um)E Ab

8.5}, Detectors FID, split ratioe 501, injection
volume2 10ul, Flow ratet 20ml/min$3 .
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2712 e FAEsEweg Bade 7k 77
Ao} Ak AA-E3F T A (Varian Model Spectra
AA-300A)E AMEstg o ¢le] A#HE mdybdenum
blue FFEHWO 2w QT3IHT)

(5) F2| ottt &gt
£z} AJE 259 ethands 7}8Fd homogenizer
(AM 3, Nessel) 2 w3 & w22e] o2 fg of
o Ae 2£3 o2 HPLC FY& AEE S4rh
BXAZAL Pico tag column (39%150mm), wave
length+ 254nm injection volumes 10u/, detectore=
Waters 441 UVE AM231T
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e ALY E4L Bidog Microstation™ system
manual?® (Biclog Microstation™systern Release 3.50.
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Bidog, Inc) 15mio} Z=23led turbidity standard®) high
limit &} low limit HHR¥Y] Fol AL RS
0mi7y Eoie AFBNA A gBERAow A}
S35k HEE YT microplate= 26CollA W) okala
Al 24X Zbee 72417k %9t Biolog Microstation™
system(Biolog Microstation Msystem Release 350, Biolog,
Inc) &2 4 A4 sy

l =X
So

"f
A
I
tolr
ol
=
HI
L

FeAEe] AUAE-S B43% 43 (Table D3 729]
o] 2013% Tr-EHUN T 9o FehA 0829,
Ak 153%, 235 009%, Z5 013%=2 =3 2

<Table 1> Proximate composition, vitamin C, and water
soluble tannin content of pine sprout tea

2) % vitamin C &g

el gaE F vitamin C P2
7ol 113lmg% & xg 2499 NS Fod Fem
6980mg% <+ Al shH FA Fe Feko)=y o)AL

[+ e
S AN G vE Ot g A
o2 Az,
3) 424 tannin TIF
w3t 59 tammin T 683lmeg% = EAENUE

)
oX
Olﬂ

49} £ Z£o) fannin FEF) 287.25mg% % ¥l
T 4RI e HOE olRE BEE o4 A
= 428 A0E AsH

Seadd a8 fad T2 (Tabe 2)3 Zth
glucose”} 3015% % 7F =97 1 &0 2 fructose”}
1957%, sucrose”} 927% 2 WEFRTE ol A S49) &
e fad T sucrose 146%, fructose 1.34%.
glucose 064%¢l B1&}H a9 ST

Sk At 24 (Table 3)3} o] T3pA
2ko] 6469%, E-EBFR|UMALe] 3531% % ESFA|HMAL S
o] 4 =94y F/ANMEE EH XA E
= palmitic acid(Cig:g), tricosancic acid(Cps:p), behenic
acid(Ca:0), stearic acid(Cis:g), arachidic acid(Cag:o),
lignoceric acid(Ca:0)9) £ SE 30 AN, BX3
AEPALC 2= gleic acid(Cig:q), arachidonic acid (Cop:s),
lindleic acid{Cg:2) o124}

(2]

) FAA #F

(T

=

Ca T#ol 790me%= 7V =Y 1 E}f’—ii K.
Mg Na 5°| vg &f4d =4

100g) oAt B Ca, K 332 =3AT Mg, P % ] EF*
T R0 9B AR A%l Aolvt AE AR B4
oisture 20. 13+ +1. 87
Crude protein 0.824+0.05 <Table 2> Free sugars content in pine sprout tea
Crude lipid 1.5340.04 - (g/100g)
Crude ash 0.09+0.02 Sugar sl Pine sproutteal)
Crude fiber 0.13+0.02 Glucose 30054327
Vitamin C (mg/100g) 1131+£1.02 Fructose 1957145
Tannin (mg/100g) 68.31+1.97 Sucrose 9.27£0.51
D The values are mean+ SD. Y The values are mean + SD.
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<Table 3> Fatty acid composition in pine sprout tea(%)

<Table 5> Free amino acids content in pine sprout tea

Palmitic acid(Ci¢.0) 11.83

Tricosanoic acid(Cps.q) 10.75 Asp 058 84
Behenic acid(Cy2.0) 8.55 Glu 1.15 16.7
Stearic acid(Cy3.0) 7.87 Ser 0.41 59
Arachidic acid(Cag) 744 Gly ND? ND
Lignoceric acid(Cpg.g) 735 His 0.05 0.7
Nonadecanoic acid(Cyg.0) 452 Arg ND ND
Myristic acid(Ci4.) 224 Thr 1.25 18.1
Tridecylic acid(Cy3.,0) 207 Ala 0.54 78
Lauric acid(Cj2-0) 2.07 Pro 2.00 29.0
Saturated 64.69 Tyr 0.37 54
Oleic acid(Cyg.1) 18.87 Val 0.1 1.6
Arachidonic acid(Cyg.4) 8.41 Met ND ND
Linoleic acid(Cyg.5) 3.04 Cys ND ND
Palmitoleic acid (Cj6:1) 1.74 Ile 0.02 03
Eicosenoic acid(Cyg.1) 1.48 Leu 0.01 0.2
Linolenic acd(Cjg.3) 1.01 Phe 021 3.0
Myristoleic acid(Cy4:1) 0.76 Lys 0.20 29
Unsaturated 35.31 Total 6.90 100.0

<Table 4> Mineral composition in pine sprout tea

(mg%)
Ca 79.00
K 45.16
Mg 893
Na 8.09
Zn 693
Fe 225
Mn 1.66
Cu 0.11

At

7) %7 obuliit ¥

St T fY oAt 2 E (Table 5 Uet
i oupeh 2t A& felotmiiAte) 2 I3 ¥
< BollEH proline@ ol 71 %I threonine,
glutamic acid, aspartic acid, alanine®] 22 FHE A
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1 ool Hlgle B AL £ ARG NA

:’- S& o] BX &7 YEoE AZEH

1) A : All values of A column are mg of free amino acid in 100g
from the pine sprout tea (mg%)

2) B : All values of B columns are the percentages of total free
amino acids

3) ND : not detected
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<Fig. 1> Change of “Brix in pine sprout tea
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<Table &> Change of Hunter value in pine sprout tea

A89+041 | 480+037 | 333+0.
5 4824038 | 4884042 | 3344029
10 4774033 | 4974039 | 326+0.11
15 4744027 | 4854026 | 3304023
20 4724045 | 4944029 | 33.1+026
25 4704030 | 4854035 | 3294018
30 4674028 | 489+038 | 328020
40 4664026 | 49.14019 | 33.1+032

D The values are mean + SD.

3) Alcohol YA kel w3

Sea] AR F 4T AP (Fig DM
2ol AZx 32%°] EF &0 FFE Ao 0¥ Fo=
39%, 209 Fojl& 49%, 30U FA= 55%, 408 Jo
T 60%E 77t 27 AT ol £4A AZFA |
A o Arke go) R EARLo 98] ethand
# COp 7F & A H 7] v Folu.

H'0
YM agar plate’doll A&} coony e, A5
W FElA BEA) whet 97 E a4 Lysignh

2) 27l BAEY 54

2= Bidog Microstation™ system?3) 2]
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27 W EFF A4 similarity 7} 075 o)A o] T 48~724]
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Kluyveromyces wickerhamii 2 Pichia fluxuum®. 2 54
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