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A Study on the Constituents of the Pollen of Pinus densiflora
Siebol et Zuccarini and Pinus rigida Miller
- Proximate Composition, Mineral, Heavy Metal, Vitamin
and Free Sugar Contents -
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Dept. of Home Economics, Cheong-Ju National Teachers College, Cheongju 360-150, Korea

Abstract

Pinus pollen is used as the chief ingredient for Song-wha-dashik (Korea's traditional pattern-pressed candy).
It has been the food stuff indispensable especially on the occasion of performing ancestral rites and holding a
banquet since Shilla and Koryo Dynasty. In this paper, therefore, 2 new examination is made of the nutritive
ingredients of the very Pinus pollen. Analysis has been made of thie proximate composition, minerals, heavy
metals, vitamins and free sugars of the Pollen of both Pinus densiflora Siebol et Zuccarini and Pinus rigida
Miller. In the proximate composition, Pinus rigida Miller is high except in free sugar : crude ash (4.0%),
crude protein (15.0%), crude fat (2.5%), crude fiber (17.5%). A lot of minerals have been found in both the
samples. They contain Mg, Cl, Ca, Fe, Mn, Na, Zn, etc. In heavy metals, both the samples contain the same
quantity of Cd(0.3 ppm) and the contents of Pb, Cu, and As are lower than the maximal limit permitted for
food stuff. The contents of vitamin B, B:, vitamin C are a little higher in Pinus rigida Miller ; in vitamin E, on
the contrary, Pinus densiflora Siebol et Zucarini (1.6 mg) doubles Pinus rigida Miller (0.8 mg). In free sugars,
the results is as follows : 6.6% /6.9% in sucrose ; 0.2% in fructose ; 2.1% /2.9% in glucose respectively.

Key words :

A =

( Pinus densiflora Siebol et Zuccarini )

2h3y o) opalub & Abell Al A4
Hopuiz 7}

wolch 452

_x_ot}_ﬁ_

Qi

R

o
_/1\_"]"1" (Pinus rigida Mlller
2 St = wol 4

CEEELTS
7194 gteed a8 E7H50

oA (FR)F S35 (RTEE) ol AH8-H oot

A2 2

flo
L
S

Pinus pollen, proximate composition, minerals, heavy metals, vitamins, free sugar

o oA 2
(&) A3 (Fg) dols A A g
Reb. T B (REBEE) M= S
ANUEH) A 1 L5 £ (R
A (FE) 2ot $5stokn st
Fsjol B
Kochibe ¥ 2] =} g}eF, Scott 5", Andrikopoulus '

F&8-& Yoshihisa % Bouveng?®,



202 7 & =}

9] XA, Mellwain 52} Ql12)Al, Teizo S-12'7¢] 7]
A = gl opw]4b, Yoshihisa 592 u]E}sl; Teizo
519 434, Chigen %‘VG’S’J lyase, Hirofumi Eme)
malate synthase E-4J, Teizo Z-'9¢] UDP glucose, Stan-
ly 5, Yoshihisa 5%, Teizo 52"2] DNA, RNA o,
Yoshihisa 5%22] F7]X %, Chaney 529 ZZ&
Melita 5*2] vitamin=D, Teizo 5-*'¢] flavonoid <37}
VAT 5] 37 Fo AT2E o]9) S 5
3,2 79l A% SEAFe) 2o Bt AT} 9

2a}d7] o 1.7 ahe vholch.

M=

B Aol A}23F A( Pinus densiflora S. et Z.) 3}
2] 7] e} Pinus rigida M.)2] 82 1990\ 59 59
¥ 1990 59 102 744 A% 3% JEa8
ek} GAke} AT 2 W 2GR 53] B2 Ale)
A Z274F FYE A3 stsc)

ol E gl AEAA AZE HA BA L BB}
HA Al 82 39t

Table 1. Operating condition of ICP emission spectro analyzer
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mann 7§k © 2 A& 3¢ o).

}-& Soxhlet &% 7]

218 o 5359 Mz

1A e e AFTAY FARNY (-2l
H)e2 Fajsisich. & AR 2088 Ha ST
Hated £ 70ml, A4k 20mlE Y E§ste] WA
F 7t geh. AP ko] 2w A3 o} 34 10
mlE ¥x ohAl 243 7A@ F A4k 3miy Frtst
WA FAle] & w7tz std it o] g Al 2
a5 7Fsle] 100mlE Inductively Coupled Plasma

Emission Spectro Analyzer (JY 38 Plus ISA, jobin Yvon,
France. ICPES) 2 #A] sttt 7] 7)1 &3 2L Table 1
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Pb Cd As Cr Cu Zn

Mn Mo P Co Fe Mg Ca Na

Wave length

() 353 438

220.  214. 228. 267. 324. 213.
812 716 754 856

257. 220. 213. 228. 238. 279. 393. 588.
610 03 618 616 204 553 367 995

Line gas pressure 70 70 70 70 70 70

70 70 70 70 70 70 70 70

(psi)

Coolantgasflow |\, 1) 4, 4y 12 12 12 12 12 12 12 12 12 12
rate (1/min)

Sample gas 40 40 40 40 40 40 40 40

oressure (psi) | 40 40 40 40 40 40

Neb- .
- | Carrier gas flow
i
uizer rate (1/min) 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 04 0.4 0.4 0.4 0.4 0.4
Pump rate
(mi/min) 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Integration period | 10 10 10 10 10 10 10 i0 10 10 10 10 10 10
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Table 2. Analytical conditions of HPLC for vitamin Bi, B2

analysis
Model Waters 551
Detector UV 254nm
Mobile phase Water : methanol =70:30 (Pic Bs, Pic B7)
Column #-Bondapak Cis
Flow rate (ml/min) 0.8
Chart speed (cm/min) | 1.0
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Ftsdom 7] 7) 272 Table 37} 7l

Table 3. Analytical conditions of HPLC for vit. C analysis

Model Waters 551
Detector UV 254nm
Mobile phase Water (Pic A)
Column ¢ ~Bondapak Cis
Flow rate (ml/min) 0.8

Chart speed (cm/min) 1.0
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Table 4. Analytical conditions of HPLC for #-carotene analy-

sis
Detector uv
Column #-Bondapak Cis
Mobile phase Chloroform : acetonitrile (4 : 96)
Wave length 436 nm
Sensitivity 0.02 AUFS
Flow rate 1.4 ml/min
Chart speed 0.5 cm/min
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Table 5. Analytical conditions of HPLC for free sugar analysis

Column Lichrosorb NH2

Mobile phase Acetonitrile : distilled water (84 : 16)
Flow rate 1.5 ml/min

Chart speed 0.5 cm/min

Detector RI - 401 attenuation 8x

Sample load 10 11/ injection
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Table 6. Proximate composition of the pollen of Pinus densiflora S. et Z. and Pinus rigida M

L oulxA] F3hdvt 54 Al Fel &f3he Cde &
22 0.1 ~ 15028/100g o] th”. Pbe] k2 A F3HE
0.1ppm, 2] 71 t}3# 0.2ppm2.2 %3] 0.43ppm, &
7} 2.0ppm, 77l 2.0ppm, E74 2.1ppm B} 2 FF
2ol odch. Cu ¢ k2 747} 0.3ppm, 0.7ppm ©} 3.2
o, ghFale] 19 FF AL 2ppm A Zo|oh.
B 28248 e G T A chak A H A
ol EAS vepdch Zne] ke ZHZF 30.7ppm,
37.2ppmo2 w o] AT} T4 A d <A
thalo] B8 g 4aE Al 1 AF S 10 ~ 15ppm
olth. 9dx] &9 Zn 1.61 ~ 17.5ppm, #u] 13ppmB.ch
= $stre A7) Eokch Ase) g 247} 0.01,
0.03ppm 2.2 %A 2] 0.19 ~ 0.44ppm R}z -2 §
goldch. 2459 g selve} A EF F359
34712 10ppme E233}x] X3ta, AL §
A £ Sppm o) &2 Al st e vl wetd $3
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3 Cx 27| ch4s 2 shake] (77t 1.6mg, 1.7mg, 77.
1mg) A3t Bl ohi Fgheh zeiv vl
E ] gheke Agslio] 1.6mg &2 27|th534E 0.8
mgH.th v} Eokek. B Aol M T Yoshihisa™® f 3F
o] B-carotene Z+-& Z1Z&5]A] ¢kgk, wlEtul Bi 3} v
e}ul B: &= Yoshihisa2] e}l Bi(0.63mg), vl ebwl B:
0.83mg) Bt EA AEHUS 2 57 & FEe
E9 o= exines} intined] T eto g #of gloj ] QA
23 B ol 4] F5go] BeiAloha hsdct.

(%)

Pinus pollen Moisture Crude Crude Crude Carbohydrate

ash protein fat Crude fiber Nonfibrous
P. densifloraS. et Z. 8.5 2.8 13.4 2.1 14.7 58.5
P rigida M. 9.2 4.0 15.0 2.5 17.5 51.8

Table 7. Mineral and heavy metal contents of the pollen of Pinus densiflora S. et Z. and Pinus rigida M

(ppm)

Pinus pollen Mg Cl Ca Fe Mn

Zn P Cu Cd Pb Mo Co As

P. densifloraS. et Z. 178 400 403 12 122
P, rigida M. 1524 1300 412 175 89.8

705 307 47 0.3 0.3 0.1 0.4 0.3 0.01
788 372 69 0.7 0.3 0.2 0.2 0.3 0.03
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Table 8. Vitamin contents of the pollen of Pinus densiflora S.
et Z. and Pinus rigida M

(mg/100g)
Vitamin P. dersifloraS. et Z. P. rigida M.
Vitamin B1 1.2 1.6
Vitamin B2 1.0 1.7
Vitamin C 68.9 77.1
B -Carotene nd. nd
Vitamin E 1.6 0.8

n.d. : not detected
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frel e 552 Table 99} 7o}, A 4351 8.3} 27|}
F3hEe ko]l HE ols} gl Ao ke
77t 6.6%, 6.9% AL, FFE 47 0.2%, T2
73zt 2.1%, 2.9% oJH.em 1 9o $& HEE A ¢
gkc}. Yoshihisa S, Bouveng 5, Kochibe S® 9] thin
layer chromatography$} paper chromatography 4}l =
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Table 9. Free sugar contents of the pollen of Pinus densiflora

S. et Z. and Pinus rigida M (%)
Free sugar P. densifloraS. et Z. P. rigida M.
Sucrose 6.6 6.9
Fructose 0.2 0.2
Glucose 2.1 29
Lactose nd. nd.
Maltose nd. n.d.
Galactose nd. n.d.
Xylose n.d. nd.
Arabinose n.d. n.d.
Mannose n.d. n.d.

n.d. : not detected
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