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Abstract

In order to further develop and utilize the abundant plant resources in the karst areas of north-
west Guangxi, give full play to its ecological and economic benefits, and serve the regional eco-
nomic development, the Folch method is used to extract the Broussonetia papyrifera seed oil and
determine its physical and chemical properties. The potassium hydroxide-methanol method is
used to methylate B. papyrifera seed oil, and its fatty acid composition is verified by gas chroma-
tography-mass spectrometer to evaluate the development and utilization value of B. papyrifera
seed oil. The results showed that the average oil yield of B. papyrifera seeds was 26.96%, the pe-
roxide value of B. papyrifera seed oil was 0.42 g/100 g, acid value was 0.90 mg/g, iodine value was
134.17 g/100 g, and relative density was 911.87 g/L (25°C), it is composed of five fatty acids, the
only unsaturated fatty acid is linoleic acid, the content is as high as 87.09%, and the other four are
saturated fatty acids, namely palmitic acid, stearic acid, arachidic acid and behenic acid. The con-
tent of acid is 8.17%, 4.56%, 0.12%, 0.06% respectively. B. papyrifera seed oil and other edible
vegetable oils were tested on the machine at the same time. Through comparative analysis, it was
found that among the 10 Kkinds of vegetable oils tested, B. papyrifera seed oil had the highest con-
tent of linoleic acid, and the content of unsaturated fatty acids was higher than that of those
high-quality edible vegetable oil (olive oil, sesame oil, walnut oil, ordinary camellia oil) sold in the
market, its nutritional value is similar to refined camellia oil, B. papyrifera seed oil has high anti-
oxidant properties, it is a natural functional vegetable oil with great development potential.

Keywords

Karst Area in Northwest Guangxi, B. papyrifera Seed 0il, Fatty Acid, Component Analysis

Copyright © 2021 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

DhReVERE D2 — 2R B R NI R R R & — e IR 25 DhReRe A IR [1]. B
AL AT R AT R S A AT i A TG IR SR, ARERIH 238 D Re A A g 1 75 =R H 2 38
[2]. s LH WS REMER YA KT . RIS . A &FF . (AR RRRR . Yok B L
BREFF . KRR EE S AR SRR A MAIR[3]. I LAER, DhRe MRk i T 5 A
K, BT REVERE Y R (R T 5 0 R B BROR T AR L E R [4]

FJ#4 (Broussonetia papyrifera) & —Ffh 84 . SR 25, W BRHSMEN KRR, BG4
Kty @SR PURTERRERE R5], RRTES PR LIS B K. X RRN, MRTER LR
KN TR A R BRI E S RS e R M ERE6] [7] [8]. HEikiE, BHARNLLK,
TR Bz B FAR Tl b FH R IEAR[O] o BEAE, MR & & SR AN A M EEE T, B R AT R A A
[10]. JEAESR, FIMAPEN—FRERTTmfh, B S BUR R JDHE) FrkE[11] [12], MW FEE SEAR . BE
BB BRSO R, AT DUER— B SR E R3], 1 L, AR AR O S IR A e [14],
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UFA & & sis 90% [18] [19], FERIMER. Wi, JFARHTSR .
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PR SR SRR T 19 AN B BRI, BEIRAR SR ELE T L HAT, A MR IR IR & 2 i SO K
TR R AT IREAZ, Rk, i e PU A i X R BRI 9T, ] DL AR R il (1
FH AR ML A SR AR AR, ] DA P b 5 s Hh DORS HE Bt S 4 Ak — e I R S8 .
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Table 1. Sample source list

F 1 HEKRE—RER

e RS FES 2R AR 2 493 1t BA
1 FIREHF-1 - _
MR SRR AR 7] % J 32 X3, AA AR o T AR 11 SR 2 3B
2 FIR -2
3 2
4 BLR P P96 ol 22 R 9 R AZ Ak 500 1 b 7T O X SR A T 3,
5 T %k L AE RIS JPh A 9 Tt T B N DX R R KRR T
6 E TR
7 Kl k-1
8 Rl #idk-2 SR AZA AN 5 L A v 2406 VR v R B R E R,
: AR L 5 0 15 YR b i M XA R T
9 3 L2 v
10 R R 2

T APAE-1 TR AR T SRR -2 R AT, TR

Table 2. List of drugs and reagents required for the experiment
2. LHARHABEIAF—REER

LR P TR

RACER RN AR
=& ke AR

TR R AN AR PR TR B RRAF
i GC
i i AR
AL AR

VU BlEAL T A A BR 2 )
LT AR
ToK 2.1 AR
RETOCE R HRAE

SHEA AR
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A EER AR TEHETT AL 5 R A R A A
Pk Ind T A LR A PR A
F B AR AR T AR BB A R A

E: AR AT AR GC @Gl Ind JyFEas .

Table 3. List of major instruments

F3 EEMFE R
INEREA N A=K
KQ2200DE £ #uds i 75 i b d AN =T Ep eV N S /A
7890A A (1 1¥-5975C AL R e
LT T BEL T R R AR A PR A
ZYJ-420 Z B ERL AREETH PE R FL AR A BR A )
TR R BT A A PR A
FCD-217SEN R XUZ ¥ J8AE T SRR AR TR A
AL204 T4 RF HEREH) - FERI 2 A3 DB E IR A A

R AR R K T

eI T S B A PR A F]

22. /5%
221 HRRERLE

FEFF-1 AR REFF-2 23 558 T 2019 4E 6~7 H F1 2016 4E 6~8 H, RAEH SN PR T B (X 0]
T 2E B AL e S BT X 3. SRR, RPN B At R s, SRERDR G, LRI EEE T v 3R 181
R, KARFE T 50°C~60°C B AVEIR BT L B 1EE, HARA L, FMIRDFF-1 Wi T ok A IR
4R, MRAF-2 MR B3RS, SN TERIEAREEH: B2, B2ZRR. #E kT 2020
5 H 1 HMT BRI T E M XA T K, S AR e R — R T B e R T Rk

FEE LT 2020 £ 5 A 6 H, 78] Faym v s Kol B RUSRER I, FE L4 2020 £ 5 A 6 H,

W F ) P T B XA 5 B T

2.2.2. jHBERYZEN

AR IBRIOIEL P 1A HLE R T 2 200 1 I RE[20], —SEmit Fe A B, B A B3R A S B
RGP E RS, Puk, HEIPELF[21], A Folch SAFRIUYTARRM il AR S UK Fe i [22] . Sk46:
I AEL, MR AP B I A, 5 5 SMERLZENL, BIASRESE AT S VEVESR B IR, SMAEA LSt ,
POFFI-1. AREFFI-2 SR Folch JA[2314R L, HoPy &0y 26.96%, T BBk Rl pkil-1.
Rulizbkim-2. FBZRRM F 2R I Y MR
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2.2.3. BLMRAONIE

IR oty B o PR 5 79 2 IR . () TR b . Herr, WML 8 28 GB/T5532-2008 [24], MR
il € Z 8 GB5009.229-2016 [25], i & L(EIE 2 GB5009.227-2016 [26], 7 WA Wil i€ 2
GB/T5525-2008 [27], A% & I € 2 GB5009.2-2016 [28].

2.2.4. BERAERAOIIE

FRAE S50 B (1) S A SER A, A FE A8 F AU il - JRIEVE(GC-MS 7)) 522 i i A s 8 11 4L i
GC-MS REUEmE. Jrtiiaeiim, mLLE N, HiEASSEHEI, 4B, FIFH GC-MS iz
TP I TR B 7y, 45 SR T R o H i =B 2 b s P (R D R AE (0 2% 0, Hl =R S b,
AEG SIS, BEGREERI N, WO ETE S, I E = ERR AR E, AK S, A
il — FEAC AT 291 IR ER AT, TR TER BRI . PR TR BB 240 mih . A S RISALEI B TR
P, SSEAE A BRI AL SR IRAL I IR TR R, 8 T8 7047 Brede C., Skjevrak 155 AFH]
GC-MS 443353, Al & BEAE 0.05~2 mg-kg ™ BolE XUy A — 45K H i B#(BADGE) FIXUE; F —
457K H i i (BFDGE) [30]; Zeljka Persuri¢ 25 AFIH GC-MS 2347 78 2 s NP 45 2 AT BURG Jeh Fig Fly BR 2L A [31]

TG R ERA T VE A TR A IS L Bl Ak iE . RRBRE A0 [32], A A vk o b £ R AL i o i B R
i, SR =R - bR L BRI R R[33], GC-MS ¥4 B DU Al FAE 43 i o g i R A 43
K KOH-FIESEH G, #AEMi(E, P, M2 [34], RAH KOH-FELEAHAF I, GC-MS
SE G TR B 0 T Hofh 59k [35],  ASHIE 7t R P A AL B - H .

GC-MS 7-#r %A+ 218 NY/T 3110-2017 [36]: GC 2414 : HP-5MS A1 J& B 41 (a1 44:(0.25 pm x 0.25 mm
x 30 m), JERE LHERE : 22°C, Ky DI 2%IELRE 220°C s F2 P THIE 41 W46 BE 100°C , £74F 0.2 min J5,10°C-min ™
FHEZ 215°C, FLL 2°C-min FHEE 224°C, FF4£EF 0.2 min, 20tk 20:1; #EFEE: 1 pL; #2035 280°C;
WA AR, BARE 1.2 mLmin. MS %F: 7R HENES FIE; B FRIEE 250°C; TUZFFHRE
150°C; &A% WHEERTE: 3 min.

AT H SR GC-MS 73 TR AREFF o1 (R A -1 R FFih -2) 5 HoAth 8 AR il (3 2 PR B8 2 SRR
BB RIS L R Rk RUL AR -1. ROl -2) IR e T R ey, K A
FF I 1855 FEAAR A 3 () F o0 3R AT e Ase,  DASE BB 4ty 1 A A AR ek i 107 B 2L A ) s i, ANSCRT R
B3PI KR RS AR, o HARAE Y i 57 B %5 e Ao S 4% e L S Ie Ak 9

P8 FRSLEGT7VE, R GC-MS [RIE 23 b W A il 5 FEAAE P A TR TR ZEL A, 5 €80 i DA 2 1)t
B2 N LA Jo NISTO8 8 EAs 2 e 14, SR A T AR A — vk H 3 % 1 BROREDR B 4015 &

3. BERE S
3.1. AT hBYERC R
¥ FE 0 b 5 v A RRRT -1 A ER AL M R L 4.

Table 4. Physicochemical Indexes of B. papyrifera seed oil-1

= A HRHATIH-1 BVIRILIERR

R FIRORF -1
Wt (/100 g) 134.17
& 1/ (9/100 @) 0.9
& {18 (g/100 g) 0.42
HHXF 2 (25°C, g/mL) 0.9119
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PP RF -1 FORAE 2 134.17 9/100 g, FR M AT RIAS VLRI AR I 8 A2 A AREFF I -1 1) 32 B R 485 Ik SR A B A2 P
TR AN TR AR L I — P da by, BB R AR LR, AR, RS . MARORR -1
[ S LB 2 0.42 9/100 g, [ 56 P DAARAE IR YE Bl 3 S A0 A 130 1T e 2 B BRI AR R0 -1
JE R SN E, B EATE BRI R R IR T AR R & B AR, RO, WEES IR NTRR
TERBZ, WIEEETRE R, MRFRI-1 BRI 0.90 mglg, & E S A i 4 E bR
FARERF -1 FROAR G 25 B 0t 911.87 /L, J& B MR 2238 TH A RS 40 TP il o

3.2. RFFHNEERS
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Figure 1. Total ion current diagram of B. papyrifera seed oil
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Figure 2. Total ion current diagram of B. papyrifera seed oil-2

2. HIFHR-2 MR BEFRE

Table 5. Fatty acid composition of B. papyrifera oil-1 and B. papyrifera oil-2
Fe 5. MIREFFiM-1 FIARTHTH-2 ABEATER4E AKX

5 %54 i} 5] /miin H R TR EU%
1 11.960/11,963 FEAER 8.17/9.14
2 14.110/14.112 IR 87.09/86.08
3 14.400/14.402 i g 2 4.56/4.65
4 17.447/17.447 AR 0.12/0.13
5 19.240/- [T 0.06/-

e ©Fd “17 /R B IR -1 R RAI-2 R © -7 RoRRRL .

B172 5 TN, FERIRFF-1 AR HH AR AR . TR . REARER . fE2ERR . 1L #r RS 5 IR IR LAY,
HA BRI 8.17%. 87.09%. 4.56%. 0.12%. 0.06%. fE5 FfEHIER, KitiER. fEfRER. fEERR. 1L
AR 4 FhOAMLRN g 72 (Saturated fatty acid, SFA), Vi ERAANHLF i i B2 (Unsaturated fatty acid, UFA),
SFA 5 Z AN g i 2 (Polyunsaturated fatty acids, PUFA) )& &4 7N 12.91%. 87.09%.

FamAT -2 PG A AR ER 9.14%. VIR 86.08%. FfifIGER 4.65%. fEA4-MR 0.13% 4 Fhfig iR & 4y,
SFA Al PUFA & &4 7114 13.92%. 86.08%, Ha M Ffiti A A th B AN i 17 5 (Monounsaturated fatty acids,
MUFA). 7 W5 AR B i R & R4 KT 86%, vl 201, M WERT-joh g 7 12 1) 3 82 1l 20 S 3 R
FAREFFI-1 AN 1 AF BRAHA AR ARORF-1 RS I, FIREFFI-2 AN 4 SEFTRIE I RIROFE-2 HREREL, Kk 1~4 4F
MIREAE, PRRRRIREFFI0 G TR ZEL i 2 & BB R AR R R IIAR AL, U B R REAT il B B R s A
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Figure 6. Total ion current diagram of refined camellia oil
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Table 6. Comparison of components of B. papyrifera seed oil and other vegetable oils

3 6. AT IH S H AR S BEEER

EFacs 7
MIRFTIN-2 2R R BB KPR LSRR KUl Bk-1 ROl k-2
— — — 0.39 — — 0.32 0.10 0.22
9.14 10.46 9.55 10.84 8.59 11.41 11.35 9.35 11.35
86.08 48.32 49.65 — — — 59.72 62.16 64.35
— 30.7 315 79.72 86.35 80.73 2355 23.6 12.99
4.65 9.22 8.35 5.96 4.01 6.33 4.65 4.50 4.92
— 0.17 — 0.22 1.05 0.53 0.22 0.18 0.32
0.13 0.96 0.81 0.49 — 0.42 0.13 0.11 0.14
— — — — — 0.17 — — —
— 0.17 0.14 — — 0.42 0.05 — 0.04
— — — 2.37 — — — — —
— — — — — — — — 5.68
13.92 2081 18.85 17.29 12.60 18.75 16.18 13.96 16.45
— 30.87 31.50 80.33 87.40 81.26 24.09 23.88 1353
86.08 48.32 49.65 2.37 — — 59.72 62.16 70.03
86.08 79.19 81.15 82.70 87.40 81.26 83.81 86.04 83.56
6.18 381 431 478 6.94 4.33 5.18 6.16 5.08

e R =" FORARKE

t# 6 A, fEAHEFM 10 PG, UFA &85 A2 Rl 80%, & Bk e R
L2571 (87.40%) > FIBFFIM-1 (87.09%) > HIMIFFiH-2 (86.08%) > K iLitzik-1 (86.04%) > ¥ Hz A% Bk it
(83.81%) > JAI%BkiHI-2 (83.56%) > HiMiiHi(82.70%) > ¥ i 1174 HI(81.26%) > & ZJFkIHI(81.15%) > H
ZRIH(79.19%) .

AHFFE 10 P SFA & 2HUC, HEERNHT A B2 (20.81%) > [ Z ki (18.85%) >
3 1125 (18.75%) > B (17.29%) > R LAz k-2 (16.45%) > 3 K¢ bk it (16.18%) > Rliibkit-1
(13.96%)> FIBFFTIH-2 (13.92%) > HIRPFFM-1 (12.91%) > k1L (12.60%).

AW TR 10 FAAE A0 140 1 5 PR AL B % 5 8 225 S B o RIS o FRTOR Ik L 25% ekt R s B AL B AN 5 o
FAth-CAAE A 5 B R ZH R/ 6 s R AR Y MUFA, {H PUFA & & ik 85%; Ll i ok
ot PUFA, {HIL MUFA &8 KT 80%, JHAth 6 fEYM IR ERTE SFA. MUFA. PUFA #8H 734 o

4. ¥7ig
KIFANPR SRS N B R AE B b PR e 2 JEAT W 9, BT A HROAG R b2 ik B2 43 1) 9 28.14%F11 40.18%:
MOCHESE NTERI PR PRSI 5 MR FIIRE TR, BB IR & & End 90.69%, AR FiMEg.
B MERRER 2 &5 ) 85.42%. 4.29%7FH 0.98%. M AW 7T FT 45 AR FFil I HE HL Al 26.96%, 55 XIIE T
REERAMZEAKR: RN, WATIH 5 MASHIEE, E A RO TR & 235153 86%LA b, SHRoCHE
FIZE A 2 [18] [19]. &R & B2 R R, — 7] st SIRBUNER K, 5—J7 ] 5e SR
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A S A IR o
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] 5% AR 7 DA 9 o SRR R A £ 5, T34 75 SR OK[39] [40].
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