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Abstract

To evaluate the methanol extract from Pinus strobus leave as a possible ingredient of health food,
the sensory analysis and an animal experiment were designed using cookie, candy or chewing gum
containing the methanol extract. Cookie, candy and chewing gum which contained 0.4%, 0.25% and
0.3% of the methanol extract, respectively, were prepared by Haitai Confectionary Co.. Sensory analysis
of the products was evaluated by hedonic scale. Our results indicated that the addition of the methanol
extract to the products provides better sensory perception in hedonic score and higher preference
number than control, especially in candy and cookie. In the animal experiment, the chickens fed diet
containing 10% of the cookie powder for 2 weeks exhibited a reduction of the serum cholesterol level
by 182, compared with the chickens fed basal diet. This result suggested that the methanol extract
from P. strobus leave contained a potential ingredient to reduce the concentration of serum cholesterol.
Therefore, extract from Pinus strobus leaves can be used as an ingredient of health food.
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Table 1. Recipe of the products containing the methanol extract from P. strobus leave (%)
Raw materials Cookie Candy Chewing gum
Flour 446 - -
Shortening 14.0 - -
Sugar 35.0 49.45 77
Expanding agents 0.7 - -
Sodium chloride 0.3 - -
Concentrated milk 2.0 - -
Puffing rice 3.0 - -
Methanol extract(powder) 04 0.25 03
Gum base — - 24.0
Dextrose - - 20.0
Comn syrup - 4970 7.0
Flavor -~ 0.50 1.1
Food color ~ 0.10 -

ofr

A& AR Yo J1EAF o2 ) Ad 9
AR & Az 7], W] 2 FAAH 71w
£ Table 1] vebe} glon], AF P42 el A
(F)N A Pa= Aol F3d ) P strobus 43
F2 F7) 0.4%, A1) 0.25%, 374 0.3% H7hskg
.ol wE-&3%-E-0] F7](200mg/50g), 78] (75mg/
30g), #+9)7 (46mg 3% 8/23gAF)ql g3tz ol
AL uldc) =3 A3 59 Yo} w2 0
A g Fod4e 713 g AN EES Hrislr] 95t
Ac)e] A3 FARES2ES 0.1, 025 05, 0.75, 1.0,
2.0% 6FH/E, 7974 739 02,04,06, 1.0 2 2.0%
E2REFEE gfo| o A FAdA L A=
sl et

oo oo Sy

TsHA

Az A Fe date] e Aol 3D o] A
o] g1+ A& panel 8¢ 307 A4ls}e] hedonic scale
B &3 A BN ZAe|AEH LR RFAALE
ik 4 A5 AL B Al A AYRS
o] g-3le] “wi-$- Fr} 7" “HEoIt) 437 ol
13" o2 griste], 2 X 2el| o g} 7] 3 =(Hedonics)
E FAsl oy, e Po] Axsh= A EFE A
EE 3fe] e < (Preference)® 3ttt

HESEL AR W AlR2| =H|

3523 2] White Leghorn cockerel® 793 x £
EAFSAL2 R Fste] 257 «lu]AbS-3te] $
ol HeA 7 Fovleld FFo2 it ALRE
Al AL B (ALokR] AL, F)E AMEstgen, AY
& AlPAlgel wle-&3%5(400me/100g F7))°]

T3 915 10% TF2.2 E389 A5 = 25
2 AfFA SRS A7 el Bt F mAbabsict
Yo & Aol weh 303 Aol B F WA ¢
et on, 2 BAAAA W AP A
415 F AYET) WY AWez ve) wag
sl WAL A

AlEgY

¥ 3] =¥ ~d-E(Cholesterol-C test kit, Wako Chem-
ical Co., Japan), A} |4 Triglyceride G test Kit,
Wako Chemical Co., Japan) ¥ 4} 2] 4}A (Phospholipid
test kit, Wako Chemical Co., Japan)2] &% & A&
AHNEE 4314t ¥4 HDL-ZH2HE S&t&
VLDL % LDL% dextran sulfate2 I A A7 & AE
£ ol-8-3l FAstoct 84 f=lxXu4t 5 E Brunk
Swanson®] ¥ (6)el whet 23t 7He Ay
A& Folch®y (7)ol ue} & A A sk 3+4=12 5
% ZY28E T Sperry-WebbH (8), 43| A
< Fletcher(9) ¥ 1x%7 & Rouser 5(10)9] ¥hy o
w2} v) Ay o2 &3 sl vl Aol it FA AL
Student t-test® A sl ot

2 1

HZFel 7|2 ot

P. strobus AFEEE AR 7|34 FY 7IEE
3 7}-Z hedonic scaledl F3te] Hr}slgic}. Table 2
B YUFEE] FHE AY, F47 2 F7)) ity
Z12% AE el Aol F7]4l] 9114 hedonic
scoredll &3 A3t FEE H7Fol 483, -4 Mol



9 (Pinus strobus) 2288 4T ABANEY Ay

381

Table 2. Sensory analysis of the products containing the methanol extract of P. strobus leave

Cookie Candy Chewing gum

CON ADD CON ADD CON ADD

Hedonic score 455 433 470 5.05* 4.33 4.40
Preference(No) 11 19 9 21 14 16

Sensory evaluation was accomplished by the trained panelists(N=30)

Preference was normalized to a scale of 1(dislike extremely) to 4(neutral) to 7(like extremely)

30 of panelists were told that in estimating Mean hedonics they must make two decisions: (1) whether they liked
or disliked the addition of the extract and (2) how much they liked or disliked it

*Significantly different from the control products at p<0.05
CON: Not containing the methanol extract of P. strobus leave
ADD: Containing the methanol extract of P. strobus leave
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Fig. 1. Relation between the methanol extract concen—
trations in candy and degree of preference.

Median hedonics were normalized to a scale of
1(dislike extremely) to 4(neutral) to 7(like ext-
remely). For preference estimation, the 30 of pan-
elists were told how much addition of the extract

is to their liking or disliking
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Fig. 2. Relation between the methanol extract concen—
trations in gum and degree of preference.
Median hedonics were normalized to a scale of
l(dislike extremely) to 4{neutral) to 7(like extre-
mely). For preference estimation, the 30 of pan-
elists were told how much addition of the extract
is to their liking or disliking
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Table 3. Body weight gain and food intake of experimental chickens fed diets containing the methanol extract
from Pinus strobus leave

Groups Initial body weight(g) Weight gain(g/2 wks) Food intake(g/day) Liver weight(g)
Control 543+27 79070 122+4.2 39.9%26
Exp. 520+33 867140 9% +3.0* 414132

Mean* S.E. of 5 chickens

*Significantly different from the corresponding group at p<0.05
Exp.: Group fed diet containing 10% cookie powder containing the methanol extract

Table 4. The concentrations of serum lipids in chickens fed diets containing the methanol extract from Pinus

strobus leave

Group TC TG FFA HDL-C HDL-C/TC
(mg/dl serum) (%)

Control 164149 7499+48 235%19 176 0.3 93.2*t4.2 569+21

Exp. 134+ 4.6* 73124 241+17 199%16 80.314.2 60.1*+24

Mean*S.E. of 5 chickens

*Significantly different from the corresponding group at p<0.05
TC: Total cholesterol, TG: Triacylglycerol, PL: Phospholipids, HDL-C: HDL-cholesterol

Table 5. The concentrations of liver lipids in chickens fed diet containing the methanol extract from Pinus strobus

leave
Groups Cholesterol Triacylglycerol Phospholipids
(mg/g liver)
Control 3.10+0.10 10.1£0.7 50.4+0.6
Exp. 3.04%0.20 10.0£04 52.2+3.0

Mean*S.E. of 5 chickens
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