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Abstract

FT-IR, GC/MS, and ATR-FT-IR analyses were performed to confirm the physicochemical characteristics of saw palmetto fruit
(SPF) extract. FT-IR analysis of the standard product showed that the band corresponding to the carbonyl bond of free fatty acid
was stronger than the band of acyl-glyceride. Sample E was identified as having the same trend as the standard sample. Fatty acid
composition analysis revealed that the main fatty acids in the standard sample were lauric acid and oleic acid. The content of lauric
acid ranged from approximately 30% to 38% in samples B, C, D, and E, while the content of oleic acid ranged from approximately
29% to 34%. The GC/MS analysis confirmed that the standard SPF extract consisted of fatty acids and fatty acid ethyl esters. Sample
E demonstrated a similar pattern to the standard samples in terms of oleic acid, lauric acid, and fatty acid esters. ATR-FT-IR analysis
indicated that only sample E was predicted to contain 100% saw palmetto extract. Therefore, these study findings can be considered
fundamental data for analyzing the physicochemical characteristics of the composition of SPF extract.
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RIHE g 2559 ASS Yo AAH g Y=
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AT E du| FEF HFE(Buropean Pharmacopoeia
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2. FT-IRE 0|88t AHEH FA

FT-IR(Fourier transform infrared spectroscopy) 3% #4-2
Nicolet iN10(Thermo Scientific, USAYS ©]-&5}% 2., OMNIC
(version 7) softwareE o|-83o] Z17ko] Blo]EIZ 4 em 'o] 3
5ol Al 32 AZMOE 4,000~400 cm ' 9] T ol A A
Ch(Mahesar 5 2014). A2 vfo] 32 T O 2 10 LS ]3]
KBr Alo] "Hojzg]l & VEA X & S5

3. Acid value &3

A& 9] AF7Hacid value)q= A1F54 A8 WA 2. 4]
FAEAIAH 2.1.53 318 AR 1. A7} of wet £7F 513
th A BE AZESAT Y1 EA4(pH 7.0)9] ethanoli} ether
SHl(1:2, viv) 100 mLE go] =21 &, o]& phenolphthaleinS
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0.IN potassium hydroxide ethanolic solution© 2 % %3} tt.
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b: 3|8 (ethanolz} ether 23 100mL)°]| T3t 0.1N potassium
hydroxide ethanolic solution®] AH|ZF(mL)

f: 0.IN potassium hydroxide ethanolic solution®] <7}

4. GCE 0|3¢ K|t x4 24

AlJE AOAC(1990)HS & 11slo] A& 9F 0.3 g2 100
ml HABATO] BT 05 M 45 4F 89 6 mLE
Yol 85 AARANN 2L Tfelol B AHRE 7R
7}9 % 14% BF3(boron trifluoride) & (boron trifluoride
methanol complex methanol solution, wako, japan) 7 mL g1l
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Agilent, Santa Clara, USA), £4] ZHH-2 HP-INNOWAX(30 m
x0.25 mmx0.25 pm, J&W Scientific, USAYE AME-5}9icH 28
25X 60T AE 29 T 170C7HA] 5C/ming] 52
%2513l 5 min ZF 94|, &2 185C7HA] 2TC/minC.& 45
& 1 min ZF $-X], 220C7tA] 2 C/minC. 2 4L & 20min 7t
FASAT AlE FAFS 1 L, splits mode® FYSHA 2
H, o] 5H e EE EZ 2.0 mUminC 2 FSH3ITE A+
A AE7] 2%+ 250Co]H, F7](air) 400 mL/min, S=4x(H,) 35
mL/min, 7% 7]+ flame ionization detector(FID)E AR5}t

5. GC/MSE 0|88t welX|git =8 2N

A AL} triglyceride £49-2 9l Al& 0.1 g& 10 mL mass
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Fig. 1. FT-IR spectrum analysis of saw palmetto extract (standard) and imported sample-A, B, C, D and E. A is identified
pick 1,746 cm ™', but not identified of pick 1,710 cm~'. B, C, D and E is identified of pick 1,711 cm™' and 1,746 cm ™.
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7HA 9] A ER] HojoA SR Ao g IRIHUG #
ZAFANALE 1,775~1,689 ecm™' QoA acyl-glyceride2]
carbonyl A3}o] 95t <=0 dF5F=(1,743 cm ™' BL) Hi
=71 obd, S| AALS] carbonyl AZHC=0)°] It 1,711
em”! BZojA 733t Wit Qlo] &91E] 9l 1 (Bertran 5 1999),
1,743 em ™' oA kgt WHET} A ERIE T A
Z ester 2THC-0)9] AEH A0 & Q3F (1,161 cm ™' B
<), Wy wEd 248719 v AEF o= et W
T(1,466 cm ™' F-L)7} oFgt E4o] ERlEgloH, FHEAAL
ZAHO-H)Ol 25t 940 cm ™' F2of| A 9] peakZS EHQISH 4= 9l
UL o]t T2 A= 2 AT AR ATHE g} =&
= ESABTF FEAANC R AR Zog woEY, &
THE g1 58 EEEES 24T Schantz -5(2008)2]
Aol A= triglyceride®] AAt BT F-2] A4
o w7k Frha Buste] B Q7 Aueh fAsHg
59 AGHE &5 A9 AHEHO] AL 2925 cm (C-H
vt AEH ), 2,856 cm” (C-H Y AEHH), 1,756 cm !
(C=0 2AEHH), 1,466 cm”(C-H 7+ 23), 1,163 ecm ™ '(C-O
AEAYT CH ) 50| SIEFET, o) Dtk $A17
o4 Shelsl AuER SASE, EEA A Bl
£ gk b Aol O 1711 am ! R0 4
peak”} TAEA] IATHFig. 1A). = 2THE &7 B,
Cﬂ- Aﬂ- 71—0 /\nﬂEE%o] g_l.o]gh 5/\101] Ry /\]Eoﬂ
A BRIEE fE A4k tEd Ao 9% 1,711 em !
B0 A peak?} FEE QT IHY EFEAEE 1,711 em™!
W=7} oA Uehd whe, 59 232 B, C, D acyl
glyceride®] carbonyl Z3HC=0) AEH A 1,746 cm™' F Wi
T7F 35 Y= AfolE Hld % 28WE 55
= S AFALY] carbonyl Aol )3t 1,711 cm ™! BLof| A
W=7} acyl-glyceride©] carbonyl Z3HC=0) AE Ao <Jst
W= 09 e et BEAlRel SARE AHEY
O & ZRIEUrh(Fig. 1E).

2. AIKAcid value) 24

A7 A 1 g& S3lok=t Zag 4 PQP 152 mg
£ oY, A= X|HPARO] glycerideZ2 Al A FEIE A
oro o g x|utito] oF2- olu|sitt. Gafner S(2019)—,: sty
E 2&Eo| B8 Sgxuilo 2 JLAE o] Qitky B st
vl 9lo] B o= AT E 2E2E BZA R} £ &
Ty & 2&E9] AVIE v W84 519 THdata HolA] Z-2).

AT E gu] 228 IFA|RE9] AV oF 161.07 mg/g
o= FIHNoH, 53] $UF A AVl 022 mggo &
AYo] Ao) ZAEA g A0 Ty

gels]o] FEA%:
own, 2Ql&E B, 9} D= 7ZH7} 68.34 mg/g, 88.22 mg/g,

#EE Q) 2220 ofsiEkasl B4 205

39.00 mg/gl & EFEARHT} A7} wol] e o g sho]
Atk $UE B 186.60 mg/gl & THE Q10 Hlg] &
2 o Z 3Q1E ]t Mikaelian & Sojka(2009)2] H--of| A
2EWE o 2550 fREE FA4AeZ T of
U0 AFZEZE OF 187 mg/g AL R w2 AR HIgHHE Ql
o} R AARY] o] F71gtl met AW E g =&
E9 AP} ZoABR B Ao A AFESE 2THE ol
FE2E BEARET AV 2 £=9F B, C% D= /-
A|HpAke] ghego] Yo HAl AWt [ F9 triglyceride AJ+O]
ko s Ao g mudky| 1, £9E E= Mikaelian & Sojka(2009)
9] Aet AR ATHE Bo fEA4te 2 A Ao
2 OoEch Ak G Akl sHFC R &, 57H9] AR

% 291% prl 2G| E g &5 100%2 IolEH, AL
triglyceride T+2& 7} A%, B, C¢ D= AU E o
FEEE 02 A £ ZeE 23T S+ ok

3. GC 24

RFU|E Ao 238 BEAR} FUE Az YA
24 B A, 2R Qo) 228 BEARY F8 4
HIAES Jauric acid(Cia0)2} oleic acid(Cig.()°]™, 71 2] palmitic
acid(Cig), linoleic acid(Cig.)7} 215 Qi tH(data H O[] &2,
HEFAN RO AHFAF A H]E&-2 Penugonda & Lindshield(2013)
o] ¢l Asel fAksHA Uektch 9% B, C, D9} EO)
AL lauric acid?} 2F 30~38%, oleic acid7} 2F 29~34%% &0l
F At Booker 52014y ATHE o] 2&559 F9 A9
AF JLAJ-L lauric acid®} oleic acido] ™, & AHFARO] oF 30~40%
# 992 etz 229 501 & A7t A

T, U= A= $YUE B, C, D 9 EQ} 2] oleic acid’}

Cﬂf 12%% thA FA YERE A, linoleic acidZ} 9F 15%%2 B
AZ@%) HH] 2 FFS 2k o]Hgt Aiks Wang 5
Qo13)°] AT E3 9 2T E Qo) 3 EEARY v
Wolo] 8 TS BT, ot A o] T2 §
AR7H R USE FHY + ok

web GC 24 29tE 5o, o] $9% F 9% ES
ASIeE 47H(A. B. C. D)) SYFE FERAIo] F3320]
o Ao HZEu, oloh e A= FIIR 24 Ao
A 2 Qv 228 BEAR% o2 £9F A B,

C, D7} acyl-glyceride 25 Z39tot= g FAIF7 S =
e Ths AT SAT AFE BT
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APAE FRO) AGAL o o AEE FE A gelst
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Fig. 2. GC-MS chromatogram of main fatty acid and fatty acid ester of saw palmetto extract standard and imported sample.
STD; saw palmetto extract standard, B; imported sample-B, C; imported sample-C, D; imported sample-D. E; imported

sample-E.
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2 D= oleic acid(Cis) 24 H]-80] 04-2.4%5 BHolE]o] 2
2ol B om, 2905 E+= oleic acid(Cisi) 273 H|-&°] < o \ [ s
40%E 47h9] £ EZo| H3] 2 XA HLE Q1= / A ——
o QU vl A 2 fawleR wR - /:t —

=] 018 J‘v‘
=l . il —\.— Saw palmetto extract 60,39
i A\l

{
i N—J{— Saw palmetto extract 50.0%
FALH

Absorbance

™
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L1711 em” 3} acyl-glyceride®] carbonyl B2¥e] 2 & mination of saw palmetto extract content in imported
off sigsh o 1,746 em o] ] 0] 9] Wl (ratio= ‘iT/ﬂ sample by Fourier transform infrared spectroscopy. Range
o] FAAE YehEE o]z} Wg4 oz B, RO 1,850~1,730 cm~', B: range 1,721~1,650 cm~".
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Fig. 3. The best beer’s calibration model for deter-

Ol

WE @u 22z 230 S0 A 24 AT AT, REAR9 F8 A
2 Jauric acid(Ci20)2} oleic acid(Ciz1)0]HoH, $=UYE B, C,

0k ol 2H= DQ]- E9] A% lauric acid’} 2F 30~38%, oleic acid’} F

29~34%= SOl ]l ', $UF A= oleic acid”7} 2F 12%

A2 E d) 255 EEEN JYE S94 2THE 2 ok A YEREL, linoleic acid7} OF 15%% EEAIR
i} $5E(100%)2 22 A7Hacid value), F A4t (4%) Y] =2 g Hlth o|et &2 AT= FT-IR 4

o
=
gt Z47ke] 24 vl FTIRS §3 2AE 52 245 AFoA 28WE A 258 EEA RS} H27 45
o] EA9o] Z}o|Z gIsHYth FT-IR B4 Ai} 2w 4 A, B, C, D7} acyl-glyceride 725 E3toli th2 2 F7}
o 328 EEARNAE FHAGAY] cabonyl 23] o] EFEALZ 7S B 2TWE I FEE EEA

Table 1. Estimation result of saw palmetto extract content in imported sample A, B, C, D and E

Sample" Height of 1,711 cm ™' Height of 1,746 cm ' 1,711 em /1,746 cm™'  Saw palmetto content (%)
Imported sample A 0.018 0.278 0.065 ND
Imported sample B 0.130 0.195 0.666 445
Imported sample C 0.155 0.179 0.866 52.2
Imported sample D 0.082 0.222 0.369 28.8
Imported sample E 0.265 0.068 3.897 pure?

D Test sample-1: saw palmetto extract standard 34.5% + other oils 65.5%, Test sample-FA: saw palmetto extract standard 45.0% + other
oils 55.0%, Test sample-3: saw palmetto extract standard 54.7% + other oils 45.3%.
? Pure mean that it content saw palmetto fruit extract 100%.
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