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Abstract

An increasing trend embracing the 2030 generation mindset through the new word ‘newtro’, which means reinterpreting the past
and selling it in the present, has been gaining traction. The 2030 generation who seek new experiences and desserts is growing.
The unique dessert market is expected to continue to grow in the future. Thus, this study devised a pine needle madeleine. Madeleines
were made by varying the proportions of pine needle powder added to 0%, 1%, 3%, 5%, and 7%, and specific gravity, moisture,
color, physical properties, and antioxidant properties were measured. The L-value decreased significantly (p<0.001) as the amount
of pine needle powder added increased, and the a-value increased (p<0.001). The total polyphenol content, DPPH, and ABTS gradually
increased significantly (p<0.001). Through this study, it was possible to confirm the quality and characteristics of madeleines using
pine needle powder, which has excellent antioxidant properties, and it will become basic data for the development of various desserts
using pine needle powder.
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M =2 Qlth(Lee HS 2015).

A= SEyet SRl 5 HAEA Y SolA dE A
2Au|tolE &8 §3Y ABE AEshe 20304 = Zotal Qltt. o= AEEO R AUR o] &ohw, sl
Goq BATUE dol 24T BIHA Aol BANE A & 1000 m oIl HE AT % ATk o] 30 m AF |

ol 7IXE £t &, 159 aHl= 2L ) et A m 7}A] AgAstal 34 0] =ulE ZHA AL 9lon, gF 27}
A 89} zpokrE 9] gt HHOoItH(Pyun & Kim 2021). “FE o] GolXith. & 5 7|¥ 7HAEe] B, 7HAY RE
Z(New-tro)’ = “F(New)’2} E-119] 9Ju]Q] ‘F| E Z(Retrospec- o Z EYE0] QthHwang 5 2014). 2|yt AE k8 A

S TH WEOIR AR WHloI o] BaT B Bl RUTLE B4 Belds o] o] P Hgoz
o] oFd Ao AEAS A] FelA 47 Ak W BHLAS AAUL o)t wol, IU 5 2% AAL oY
Q7162 AYWE. AET A2 UG FAG) AR Sk 2HS ASLALITHS F 2000), AT 7o) g 2
Zo|tHKim & Lee 2021). 0| & H}E O 2 o|A] YR E AR EE2 Staphylococcus aureus, Escherichia coli, Candida albicans
Gozw A&l Fgol At UAE g P oM ST B 99.9% ol ek 237} 2lek(You
S3tE qAES F4d] g ApE/do] F3lo] 855 DY 2010). 292 FAitsts, 5 74 a vjwl g4do] Fof
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Table 1. Formulation for madeleine with leaves powder
of Pinus koraiensis

. Samples
Ingredicnts (¢) MPY% MP1  MP3 MP5  MP7
Flour 100 99 97 95 93
Pinus koraiensis 0 1 3 5 7
Powder
Butter 100 100 100 100 100
Sugar 100 100 100 100 100
Baking powder 2 2 2 2 2
Egg 100 100 100 100 100

Y MP: Madeleine added with Pinus koraiensis powder.

Fig. 1. Visual comparison of madeleine incorporated

with different levels of leaves powder of Pinus koraiensis.
MPO:
MP1:
MP3:
MP5:
MP7:

Madeleine added with Pinus koraiensis powder 0%,
Madeleine added with Pinus koraiensis powder 1%,
Madeleine added with Pinus koraiensis powder 3%,
Madeleine added with Pinus koraiensis powder 5%,
Madeleine added with Pinus koraiensis powder 7%.
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RG240 4719 RS 3 g et Sl 08
(LO-FS150, LK Lab, Gyeonggi-do, Korea)i} H|A]A|0]E] (ADC47,
LK Lab, Gyeonggi-do, Korea)yS ARE-5}0] AOACH(1980)°]|
w2} 105C A 722 0= 33 BHE ZAsto] Pgt
< ARSI

M= AR I A|(CR-170, Minolta, Osaka-si, Japan)Z L
(BE), aBAT), bEFAE) gk HEdo] SAHRE 33 v
& 575to] AEgRE AFESEITH(Choi SY 2010). ©] A3
AFR-El I8 A T(Calibration palate CR-A43)S Tk 93.00,
AT 03125, FAE 0.25310]QiT).

(

A ETZ IR nhEe] 2AZFE A EF 3x3x3 cm
MA, USA)?} probe 10 mm dia cylinder plastics ©]-&5}o]
TPA(Texture Profile Analysis)Z =75t 7 &L (hardness),
F 214 (adhesiveness), -3-%/d(cohesiveness), %3] /d(chewiness),
£} springiness), 4 (gummines)& FHAT}. ZYRALS
Table 29} 2004, 38] 412 2alo] BEGES el

st de A7t vhEHe] ARt =
H 4
OS2 1023 dAZ st J5
(0]

Folin-Ciocalteu reagent 0.4 mL2} 10% sodium carbonate 0.4 mL
£ 535t & B3 A|(UV-1800, Shimadzu, Japan)Z 765 nm
oA FFE=E 545U DPPH o £7]52 Kang &
(1996)9] S Aste] ARSI e™ A5 0.1 mLof
0.2 mM DPPH &9 0.9 mLE &5} 517 nmoj|A] S35
57 5H3At. ABTS Ht|gd 4752 Verzelloni 5(2007)2] 1
He #Asto] AMgSIe T A5 A= 0.1 mLof 7.4 mM
ABTS €943} 2.7 mM &4 1:12 H-2A]7] ABTS ozt
£ 0.9 mLE T3 T 734 nmo A SRS 2k

Table 2. Condition of texture analyzer

Measuring Condition
Trigger load 10 g

Distance 5 mm
Start position 0 mm
Test speed 30 mm/s
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DPPH radical scavenging cacity (%) = (1 -

A AR H7HE9 4, B: 1229 E9%

ABTS radical scavenging cacity (%) = (1 — %)X 100
A AR A12 BYE, B dR22 SYE
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SPSS(Statistics package for the social science, Ver. 22.0 for
window, Chicago, USA) packageE ©0]-8&5}o] E-EA] 0] st
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om, AL AAL LSDY FHA-GAxFH(least significant
deviation) 0. 2 F Y5}t
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L ()2 2lET o] Hrhgo] gotdag B gho] &
A8k= AL Q15 THp<0.001). agh(AAE)S A E
7hto] 272} vl sto] FojF 0w F716ll A (p<0.001),
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Table 3. Specific gravity and moisture contents of madeleine with leaves powder of Pinus koraiensis

Sample MPO MP1 MP3 MP5 MP7 p-value
Specific gravity (g/mL) 1.14+0.05" 1.120.04 1.09+0.01 1.05+0.03 1.06+0.00 0.255
Moisture content (%) 14.50+1.70 13.37+0.27 13.7740.88 13.66+0.20 14.80+0.23 0.751
Y MeantS.E. (standard error) of 3 times.

Table 4. Color value of madeleine with leaves powder of Pinus koraiensis
Sample MPO MP1 MP3 MP5 MP7 p-value
L-value 82.90+1.50%) 73.96£1.97° 71.35+0.40° 66.87+0.40° 62.40+0.94* <0.001
a-value -6.07+0.17° -521+0.07° -5.1740.07° -4.66+0.07° -4.07+0.12° <0.001
b-value 38.19+0.60° 33.87+0.26" 33.48+0.14° 37.49+0.23" 36.910.40° <0.001

AE? 0.00 9.97 12.51 16.11 20.64

) Mean+tS.E. (standard error) of 3 times.

2 AE= VAL%+ A2+ Ab? .

*IMeans in a row by different superscripts are significantly different by LSD (least significant deviation) at p<0.05.
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Table 5. Texture of madeleine with leaves powder of Pinus koraiensis
Sample MPO MP1 MP3 MP5 MP7 p-value
Hardness (g) 147.37+17.33" 112.60+8.05 90.37+11.39 136.1342.89 120.60+18.90 0.085
Adhesiveness (mJ) -0.00+0.03 0.00:£0.00 0.00:£0.01 -0.01+0.01 -0.00+0.01 0.955
Cohesiveness (%) 0.63+0.07 0.62+0.05 0.52+0.04 0.49+0.28 0.52+0.09 0.375
Chewiness (mlJ) 4.00+0.40 3.59+0.36 2.49+0.45 3.83+0.31 2.66+1.32 0.436
Spinginess (mm) 3.62+0.10 4.07+0.08 3.71+0.10 4.07+0.18 2.49+1.24 0.332
Gumminess (g) 112.30+8.55 89.90+7.10 67.80+11.03 95.9745.09 91.70+18.96 0.168
D MeantS.E. (standard error) of 3 times.
Table 6. Total polyphenol and antioxidant activities of madeleine with leaves powder of Pinus koraiensis
Sample MPO MP1 MP3 MP5 MP7 p-value
Polyphenol (mg/mL) — 472.33+14.03*" 554.87+2.18" 576.73+1.86° 584.23+0.62° 616.73+2.21¢ <0.001
DPPH (%) 19.65+0.41* 24.74+0.39 29.51+0.55° 34.84+0.00" 40.1140.00° <0.001
ABTS (%) 22.914+0.64% 27.18+0.01° 38.98+0.10° 54.16+0.27° 78.2340.73° <0.001

Y Mean£S.E. (standard error) of 3 times.

“*Means in a row by different superscripts are significantly different by LSD (least significant deviation) at p<0.05.

7FFo] Wobd4E {904
(p<0.05).

ABTSE T 20| 22.91%, 1% H7}to] 27.18%, 3% H7}t
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o= Frlote e B0l AdETo] FAstavst
U= Aog FIE

% Z7lske AE HojE9ltt
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Zfdretazl sHQich Hrkels AJETO] HES 0%, 1%
3%, 5%, T%=2 Th27 sto] ntEdE WEoH, =5, A

54, 4SS S5 Lvalue= AFQlETo X47}

‘Mok’] 27152 592 0% 7451908 (p<0.001), a-value
= 3716 tHp<0.001). & E2]H=3=, DPPH, ABTS EF
ﬁ‘]' Qo808 Zrlsk ARS B YTHp<0.001). B 1S
S FAEP0] So AYRTS PG nfSAY] EIS
AT > o, APRLE o83t TRl 7154 AlEe
o] 712A 87 @ AL 7|95t Hio|th,

SEY AFE - AR EA ARG Y] A DS ot S EHAS.
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