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Abstract: In order to study the difference of lacquer oil component in different producing areas in
Nujiang, compare the advantages and disadvantages of traditional ( manual) and modern ( machine —
pressing) processes to produce lacquer oil, understand the differences between white lacquer oil and
black lacquer oil,and find out other functional components in lacquer oil except fatty acid, the lacquer oil
components in Nujiang were analyzed by gas chromatography — mass spectrometry (GC — MS) , and the
fatty acid composition and content of lacquer oil from four different producing areas in Nujiang was
evaluated by principal component analysis ( PCA ). The results showed that the fatty acids of lacquer oil

from four different producing areas in Nujiang were mainly saturated fatty acid, but the contents were

significantly different. The quality of lacquer oil in
Y HH3:2019 - 10 - 11;4&[2] H#§:2020 - 04 - 17 Lushui was better. The fatty acids contents in
HEWE:EZ P ELE R 2 E 2% EE &0 H lacquer oil prepared by traditional process and
(GZY KIS -2018 —004) 5 & YT FB 757 an o B b HH 4l K%
FHIRIIH (NJLY2017003 )

YEE R 2 AL(1993) 58 TERER A, B 52 07 1) O 24 %

mordern process were significantly different, and

the two processes had their own advantages.
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heptadecene and squalene, were detected from lacquer oil samples from four different producing areas,

which played an important role in industrial production and medical care.
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component analysis; principal component analysis

W ( Toxicodendron vernicifluum ( Stokes) F. A.
Barkl. ) , N EE M Bl ( Anacardiaceae ) % J& ( Toxico-
dendrom) W) V& M IR AR, 5l 24 /AR B CRAE (13
S YN A W B, 7R TR BR i bR B8 R RV
TN S Ab, FoAt 7 29 F 40 A, U HGRTE SN
WAL =R BRSO A ) R
FEATHERNE™, BREEFEEZNEFTRK
AR A R R A SR S AT o A S F
fO, 43 A A B =R A A
X F R B M E T & ST &
2 PPEFN KT, LA PR B VA M Y ZE 7Y R
R BIEE, B PERE, Bl EA B
FE BB A ZhBE, 7R A FF B A RCR 8.2, RIT
MBS N B 4 i 2 1 7= fa DR g L T L O
IR AT LUR T 848 3k 2 M, HL BT i % i 25 58 /T
FATFIRIT B o SRR T £ i
ROV 2 A BRI TR o e R 3 K R L R B
ARG AHBRMREZT,ARZE,
A DB TE = /g RN E P BT e 2 B
TR HEEA R A

AR, B WA X = R 5 2 B
TEHARE T MG W AR 53 19 3 A, T XA 58 T2
FREAR 20 B ity ) D Bk, R il R SR AR T Y
DX, 25 B AR VLA T 7 A Vil B D R 2 i M % =
R ELERF e 0 R, A BIF g AR T AR i
BRI 4 A FEZ = HEm oy L arR, AR S
T~ B (GC — MS) BR FH AR B i 70 #4770
Mr, I B85 A F 40 B (PCA ) it &L A [6] 7
VR AR WTRR 2 B S & B AT 430, LA O B 4 3 O
RA B F RS,

1 #MRt57%
1.1 A

R A TR B MRS BEER T L
(FI) MR T Z (HLERERE) HI15 2w sl &
G T2 (FT) MBI T Z (PLERER) 615 3%
W KT G T (FI) Hil15 53 ARG
ZBERTZ(FI) GG 3. BEm TR
PRI o PR R SR B AT R AR 3, B B o

PR B R RIS E] R B 1.
x1 FEEFERER

HRms M mIAX HSRE #BHR/m
N1 H & FT & 1190.9
N2 HEH FT il 1170.0
N3 H & FT 2L 1 360.0
N4 HEH FT WK 1482.0
N5 B ML ERE L= 1190.9
N6 B LSRR G| 1170.0
N7 BB FT WK 1482.0

A (30 ~ 60 °C, 43 Hral) A AALE (4T
o) FR(EGEa) PR ral) | B 2R R AR
ARAH

Agilent 7890A/5975C S A1 — FiigBE FHAX .
DB - WAX A EHMEHE (30 m x0. 25 mm x
0.25 pum) , 3£ [H Agilent 23] ; CP214 B F K, B
RS (_BE) BRRA ] .
1.2 S£¥F*
1.2.1  BRImm st
1.2.1.1 HHEsfk

BRERMFE 0.3 g LA 10 mL B ZERE S, A
TRFRECH 151 B ATHEE - 282 mL, FNA 2 mL 0. 4
mol/L S AL - HERIR M, R S5 T %R
THHE 10 min, IAE R EZE K, #EDEERE
JZHAR i GC - MS 44
1.2.1.2  GC -MS 4347

{5 Fl Agilent 7890A/5975C S FH i — i 15 B¢
R, GC i 3y DB — WAX 3t A3 20
BFHE (30 m x0.25 mm x 0. 25 wm) ; HIBBF N
150 °C {44 2 min, A 6 °C/min F+ & 230 °C , {}3F 15
min; 2 (He) i 1.0 mL/min; #F 8 1 pl; 7390
. 80:1, MS Zf4: i FH B i FRER 70 eV 55
FURIRE 250 °C ;334 7 2o &1 TR (m/2)
10 ~400"
1.2.2 HdEabrs

it R B B e 45 & GC — MS NIST11 3 & #E 17
FENE, B EARIE— ik E &, KA Microsoft Excel
2016 #EATECHERE I, B ] SPSS 19. 0 Gt {4 # 47
25 0 F ST, A SIMCA 14. 1 31 {4317 PCA,



94 CHINA OILS AND FATS

2020 Vol. 45 No. 9

NS RE b B B HL IR AR, A BT 4 AN [ 7 Hb 13 il
R 7 B 4H A

2 HBREHW

2.1 RE)E R b g W BR 2R

2.1, 1 IR[RIF= v B e T ER 2H 8 M 5 &

N GC = MS 434 4 SIS [R] 7 4L Y 4 vl A &
(NI.N2 N3 N4) 1535 85 ik (8 ) , @it 12
HRUG i iR HY BR AR 2+, 5 NISTL1 3% R #E1T7 X,
PR e B IR J5 15 B A [ 7 i % ek 3222 Al 177 1R 1) 4 A

TR AERLEL,
x2 ANFEAFHRHEIERHRARRSE
TG L {%%’E_HLI‘EH/ MR & &/ %
min N1 N2 N3 N4

WEER  11.827 0.24a 0.20a 0.25a 0.24a
+FkeEr  13.498 0.08b 1.05a 0.09b 0.12b
FEMHER  14.837 0.88a 0.53c 0.61b 0.54c
R 15.186  64.34a 62.34b 62.98b 55.05c¢
+EkEr 16.845 0.08a 0.05a 0.06a 0.09a
DA 18.242 2.59h 0.33d 1.5lc 10.42a
R 18.368  19.19¢ 17.45d 23.67a 21.98h
T R 18.871 4.93d 5.13¢ 7.16a 7.07b
Vs 24.553 0.80b 0.67¢c 0.91a 0.69¢

VE : FE LI B B ) R R R B B, R
HIBERTRR B 5> K B s AT R R F LR E R B E (P <
0.05), T,

H12 2 AT, 4 IR M dih R AR T 9 el
TENEWR, SR S B EFEBE(P<0.05) . 1§
TELTT B YK 4 A7 e P R
R HER ERSER MR, FE AR & B
A58 91.05% 85.25% 95.32% 94.52% ,H
RS RRE, WE60% £t . EHES
TR Hb DX 38 WA b AR S B B B R R A B R R, Y
4 AT R A SRS B Gl P A KR
AR IR , o R ZE IR EER, IL A RS AR
HA,

132 2 AT, 4 IR R 72 3 34 ik o R T R 25
BT E M AR EISER MR . R N4 T
PR & B A, B N3 PR R S B
4 ANT 5 72 4 8 T I U TR 4L R 3 A A g
R, & B TE 60% L) b, iR N3 M IS R &
B, N 71.45% A FRE TR 8 fikiR . 1
TR e e T TR 2 R, R N4 R AR R T TR & B
e, N 32.94% o FRREER B FEAR 0 H TE [E B
B VR s BB RS TR AT LA R 5 IELRR A= B, IR 1K AT e
R I3 A R I Y o s R R N AR R AT A

BA T BRI R , T LA R ARG 1 Y7 P[] s &,
B o ks BERE AL, V80 T O 0 B R RSB TS 2R
F e T BR E — R R HE Y R & B R 20, W PR
SAE A B AR RARITER T BER NL
N3 N4 X 4 Ffg iR & &%k, fEE T 2% ,
N4 & &Efem, N 73.08% ,N2 #i%F F Lk 3 4~
AR, R 68.33% o MIREERFBETEAN 4 4
R TR 7= M T ST 45 TR N4 7= 5 7K Y R
Bk,
2.1.2 PCA

i PCA & & 410 By BLS AL & AT LUAR 47
X o ) S BN SR AR R B HE AT AR, R 4 5
HFrEGZE RS % NILUN2 N3 fil N4
BRI FE iR TER Y GC — MS g # 17 PCA, & 7=
b RE TR = SR DR e s T W SR S NS
FR o

8 ~

6 L

4 L

2 L
oy vN3
4}
-6

-8 L L L L L L L L J
225-20-15-10 -5 0 5 10 15 20 25
(1]

Bl 44TEFHZ%ikbEHE PCA BHE

HE 1 AT, 4 AN [R] P A A BT R A N A
N2 G E, ZFB/N, BRI 2 4= 1
BRI IR TR & & 2 5B/, FR& N3 BALE
5 R ah N1 N2 A N4 947 B R X 43 8, 156 B A
N3 5RE5L N1 N2 fI N4 Z 6] 25, B 2 B 548
BT 5T LA KX 3 S 72 2 T R e AR T IR A =
HZEH. M N4 BB SH 5 NLON2 F N3 1
A7 B AT 43, UL B AR S N4 5 N1 N2 F N3
ZIEAZS B K 5ot 57 LA 2 55X 3 A4
HZBEHAR IR % & A £ 5. H PCA AJ A, 5
1 FERr TR N 86.4% , 55 2 E M sidkFE N
10.2% ,2 A~ FE B4 BIRTTER A 96. 6% , BE
B K 22 B S L o
2.2 BHIEAIRIT LR B MRS & 5T

N GC = MS 435115 YT 8 o7 B A 5T 1L B
S8 T2 B R v A i N1 ON2 B T2 By
BRI NS N6 BEAT 4317, 38 i R A 17 R R g
fIEES ¥, 5 NISTL1 3§ FE#E AT HU X, A iR B 0IE /5 15 2]
2 AN R T2 A EE AR R A R X E '
RNFES,




2020 FF SF A5 B FOH

o

g 95

®3 EREMRUESZIZMIAKRITZHE

RMMNEZEHBRARKRSE
e ﬁ%w@/ HEWTER & &/ %

min N1 N5 N2 N6
K B RERR 11.827 0.24b  0.19¢ 0.20c 0.54a
+ F R 13. 498 0.08¢c 0.54b 1.05a 0.1lc
TR R 14.837 0.88a 0.47¢ 0.53b 0.88a
AR 15.186 64.34a 49.20c 62.34b 48.60d
iR 16. 845 0.08a 0.04b 0.05b -
DR 18.242 2.59a 0.22d 0.33¢ 0.78b
TR 18.368 19.19a 16.75¢ 17.45b 1.00d
T AR R 18.871 4.93¢ 5.77a 5.13b 3.21d
iy 24.553 0.80b 0.85a 0.67c¢ 0.66¢

3R 3 A, B A S O PR EZERR TR
ER AT EES T2 5B T E S5 i As
IR & B2 B &, 18 o B A o7 1L BAZ 48 T2 i
PIE =2 BRI R & & /3 5 93. 13% F1 87. 75%
PR T2 B = AR R % & 5351k 74. 03%
M 55.78% 2 A7 LM F EIRR & B 5 T4
B T 2 BB T Y 1 , AT RE R R R ML TR AR B
BFENBER TR, ERELR ST S, B
T BRIARZE B LA AP B A Z 4y, TR G2 L2
JEVERTHT R 1/, FE RE MRS . 2 7"
MBS T8 EEZ IR R IF IR R & BRI
RILZHIEME, EZREE.

VR AR AT FOORF B2 RORE A AT LA S31) ) 15 % e 0 R
M B GERIMGIVE T 2N 200 B A, E R
FUREE f5 &5 BT B B FF T 35 TR VR
P S o A | B vl , W75 R T 2 [, AR A R i
SRR FEFERFERT S | Hvh & /D (BT B T A T
BB 48 TP A5 Y Bl 47, B T R 1 B 4l
ETP S TR E d R, B TS R R AT
A3 AT R FRFAZ , 38 3 ML A 1k B 791 3 3 1) ol
B S TN , B[R] 2 FIALER FE AR I, 1 U8 i 15 Y
MRS, B R E AT IR T R B 3
WA RS T2, R h e, B/ E IR A
B, B r s R AL RE I BRI, R B, T H RSB
A HUAESE T 2005 0 B S B A T . Bt
A G T A R Z AL  (ER R R E 5T
2.3 G Likiheg 257

N GC — MS 233 BTN K T A& 58 T2l
HUAY R TMARE A N4 FIEREHRR 5 N7 #1704, 8
IR TR F B ARAE S +, 5 NISTL1 3% 4T I
PO i = 2 Ty = EI b W v v W = RS R
BB FEIEMIRAR KL & &, AR WK A4,

R4 PAKTEFHMBZHEZREMRANERSE

TGRS %%ﬁa‘l‘ﬁl/ REWITR & &/ %
min N4 N7

RIERA A 11.827 0.24 0.21
+ F R 13. 498 0.12 0.08
R T R 14. 837 0.54 0.47
Ry 15.186 55.05 58.58
Lz 16. 845 0.09 0.28
V. R 18.242 10.42 10.22
VR 18.368 21.98 18. 82
T AR R 18.871 7.07 5.73
AR 24.553 0.69 0.75

3R 4 A, R A S O PR EZEAR TR
FOKTIESE T 20 B = A A R FZE AR IR &
B0 96.20% F195. 14% , ¥ HFH HE A v 32 22
BEWIER & BAHZEA K, PR £ AR N RR BRIF R |
TLIERR LA TR AL, HoAth 6 FhAR TR & E AR T
HE M. BERMAMERmES 6 SR JEEE LA
BEES MM TIEA i —2 0.
2.4 RREFHEHTEERY> ST

W F GC - MS 3 Hr 4 AN [E] = HRE & (NT N2
N3 \N4) , 5 NIST11 & FEdE 47 Hext , 15 2R [R] 7= %
AR &, AR WES,

x5 TESFEHEMHESSE

rose PR IR)/ 8/ %

min NI N2 N3 N4
TR 8.909 0.02 0.05 0.0 0.03
+tH 13.178 0.01 - - 0.02
ik 28.095 - 0.23 - -
T - ARA

HIZR S FIHI 4 AP pg il A S A £ TR
o, He R R T AR TR AR ER I AR5 ]
TP RS, R, £ REA R, AT
AT RS BRI Rk R UTE i ZAE
(IR T RSO K= A N1 AT N4 BE G
A+, THTAPLE . 5T i N2
FEah A MR T, e B BRI A YIS
P RGP ERE R H EEYmEh & &
B AT LAy S e SO PR 7 A o T RE A Y
AR EAGER, TR TSR, &8 T &
g B S SRR R MR

PN 4 AN [5 72 1 3 AR it P T8 B R A TR S
AECA 3 AN Ly, FE T A7 BRI PR {45 7 ThT AT
AEZAER, AT L Bl SRV BT S AN & L i
AT LUAZ IS A 5 T PR R0 B TR TR R TR
3 & #®

ABEFTEE GC - MS BRI T 4 44



96 CHINA OILS AND FATS

2020 Vol. 45 No. 9

[F) 7= A% 50 L 25 i B it ) i T R B HLAth i 40 4T
SATINE o S5 5R B 5 AT N AS [R] 7= i % i %) g 7
MREEERRE, HPIEmHERE &5, 75 60% &£
A5 P K B A B S B R 45 B PCA 35, TR
TUFI T LU= AR b B IR & & 22 =/, O T 2
R K , B AR TR & & 22 FHOR
it GC - MS B AN 18 st B M o1 1L B L5
T AR T 25 W B B e b AT e A R BRL, 2
AP HLE G TR AR R & 2RI T2
HIE A BRI R & B . (RS LIS AR b
AR T Z B4R vy AL FERT O ERAK . 5 F
ol AN B i R VAR A I B i GC -
MS 3R FH B AT 5 K 1T 4% 58 25 B = 3T A 2R
B AT AT R B, E BT R AR TR % & AN
BEMAAZEA K, BB ER R RER T LR
B2 AP AR TR & B3 T AR B . FE A R
MIETE SR EIEE FEAREES . KRN
RATINA R = gy A 7 £ =/ LR A
BIE 3 PR A e B BT R BB B M E R
Y5z, WM T RE VRO 5T S — e B A 3 PR A 4y
TR IE R TR A ARHEER .
H w8 RAMEMER, AMTEE AR
10 1 N el P U VAN =1 % WG - W R
() 72 A A 3 SOSOREAR AR, HEE 00 7 o B b R I LR
FHRI S B T . BN T SR B P o iR
i B Adipostatin A FIFTE K. AW RAEFTFHRHE
A B Y SR, 38 5 F1 NIST11 3% 2 #E4T7 L X,
REM EAR 4T, F, EEE Gl B SURA]
REAAHY) . 1A EXHERES () M s f H, ]
DAY JORAFE T B, 3 ISR L, WO T KRR AR
BT, 456 RS, X R () TR A
B BT E
SE A
(1] pEFERDEEYERERE A S PEEDEIM].
Jemt B2 i iRt , 1980 :66.
(2] sk, 2T, B IER. BROHAE Y 75 I ST A
[J]. B AR 5ER ,2017,36(6) <1 - 4.
(3] M, Yo s, e Rk e i J]. RIEST,
2015,6(5) :54 - 63.
(4] (B3, BT, 7k e, B RIEMEG AT LM AL
AR 2011 ,30(1) 125 - 28.
[5] W%, 38 R4k, 224, 45 AXVL 5 I o & 06 B R B o
[J]. ZF§4bT,2002(5) :18 - 19.
(6] BRI =, B BB, R X B AN A (Y B R A 4 24 BF 5%
[J]. FAERRBECH#T],2012,4(2) ;2 - 10.
(7] FENE AP, BRSO R ROl A= Py 7% U5 K H

g R TE 2 [ T]. AP 1% B IR = 4k, 2011,12(6)
998 —1003.

(8] BREIR. BRI T Z R )] mi R B B, 2016,
29(1) :61 -63.

[9] BRIRUR, E2R ARV FE L7 DXAS[F] b Ao g e i 8
BBy s [J]. S5 ,2016,34(4) :67 72,
[10] FAE, F4R, BRRUR 5. ST DX FRARAT it 70 8 14 B 5

BRI o 3 A L) ). P AR 27417, 2019,34(6) 68 — 80.

[11] ERE. BRI (il BB A RTT 2R LT ]. Ak
AL RHE IR 2001 (9) 55 6.

[12] WU Y, LI R, HILDEBRAND D F. Biosynthesis and
metabolic engineering of palmitoleate production, an
important contributor to human health and sustainable
industry[ J]. Prog Lipid Res,2012, 51(4) :340 - 349.

[13] PREREL B4R RDL R MBI IR TR 428 5 A= P I g
[J]. s EMAg,2008,33(3) .35 - 39.

[14] TRYGG J, HOLMES E, LUNDSTEDT T. Chemometrics in
metabonomics| J|. J Proteome Res, 2007, 6(2) :469 —479.

(1S ] Bap sl AU 20 2 Bt Ak B8 05 i —— L A L]
[ I PR 25 B2 518975 ,2010,15(5) :481 —489.

[16] JIYE A, TRYGG J, GULLBERG J, et al. Extraction and
GC/MS analysis of the human blood plasma metabolome
[J]. Anal Chem, 2005, 77(24) : 8086 —8094.

(17] SUCH B E , RULIL. W5 R ZE BB i TR R
[T]. R Al BHEOR 241 ,2009,29(4) :59 - 63.

(18] BRE 2. £ —RRmy 2 BAE AR R A [T ] o B B e
22 ,2002(4) ;50 - 51.

[19] CAVICCHINI S, CAPUTO R. Long - term treatment of
acne with 20% azelaic acid cream [ J]. Acta Derm
Venereol Suppl (Stockh), 1989, 143 . 40 —44.

[20] KATSAMBAS A, GRAUPE K, STRATIGOS J. Clinical
studies of 20% azelaic acid cream in the treatment of acne
vulgaris. Comparison with vehicle and topical tretinoin[ J ].
Acta Derm Venereol Suppl (Stockh), 1989, 143, 35 —39.

[21] TOMITA Y. Immunological role of vitamin A and its
related substances in prevention of cancer [ J ]. Nutr
Cancer,1983,5(3/4) 187 — 194.

[22] OHKUMA T, OTAGIRI K,TANAKA S, et al. Intensification
of host’s immunity by squalene in sarcoma 180 bearing ICR
mice[ J]. J Pharmacobiodyn, 1983, 6(2) : 148 - 151.

(23] A4, Z0E, HES, 5. M EEI0HT I 52
TAERL)]. hEZ R 5 ¥ AE,1990,4(2) :
151 - 152.

[24] GARCIA - BERMUDEZ J, BAUDRIER L, BAYRAKTAR
E C, et al. Squalene accumulation in cholesterol
auxotrophic lymphomas prevents oxidative cell death[ J].
Nature, 2019, 567(7746) . 118 —122.

[25] BHRAR , INGE. A3 M 0y o A e s ) 0 D FE o FH A
k(1] M= 5 Tk ,2004(3) 1107 - 112.



