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Oil Yield and Fatty Acid Composition of Nuts of Four Species
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Abstract: Qil content and fatty acid composition were analysised using nuts of four species in  Carya
family from Yuhang, Jiande, Fuyang, Ningguo, Jinzhai and Hunan as materials. The results showed that the oil
content in nut was the highest in C. hunanensis, 63.88%, followed by that in C. cathayensis, 62.72%, and that
in C. dabieshanensis was the lowest, 51.00%.There was significant difference in oil content among the above
four species (p<0.05%) .The main fatty acids in these nut oil were palmitic acid, palmitoleic acid, stearic acid,
oleic acid, linoleic acid, linolenic acid and arachidonic acid. The saturated fatty acid content was the highest in
C. hunanensis, while that in Carya cathayensis was the lowest; the monounsaturated fatty acid content was the
highest in C. dabieshanensis, and that in C. illinoensis was the lowest; polyunsaturated fatty acids level in C.
illinoensis was the highest and that in C. dabieshanensis was the lowest.
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kweichowensis Kuang et AM.Luw). #8 UMk (C. hunanensis Cheng et R.H.Chang). #7{LILI#ZBE(C.
cathayensis Sarg)« K31 (L% Bk(C. dabieshanensis M.C.Liu et Z.J.Li), HH51HHRIE 1 Fr. 7 LEHk
(C. illinoensis Koch) ", WiHG 1L#%Mk (C. hunanensis Cheng et R.H.Chang) & L% Bk/E I EZE R,
TENMERERLRE., HAEAELEHRED, RRCERNES, EALTFRIBREZHABLE
BB, M TREMHES. ARERE. DLz, &#, MR, FRITA. EESNEN
W%, B, . 2%, LBETESH. RERETHRREANRE LR, Ho LTk
ZHRENEL. RMLLERER, B8, BoRMHmES, FETRASENELY. B, X
Sl sk K4 TEAERS, ATRERDHMKRER. R ILEM(Carya illinoensis) X % 3% H
LAz ek, Kilizsk, REBRFMEMERSENF . R UEkIR~TREMEZGEFILE, RET 19
HAARFFHASI Rk O, BETREEPAETH. 0. =8, B, 2%, wimspESsml. g%
ik IR A 3L K (80~100 HKi/kg), 7, H-E R (50%~70%), BIZA S, =R & (1 500~2 250 kg/hm?).
RIBEKRE, LEK EFRFEE. BT HE LR AEIERERROTAZN, ST gk
HIBT T E B R AEAE WD 4SS IS SR AN LA BB SR (8 1O, 3 K oL L BB T p 7R A KA
BN, RERMGEFE Y, N TEEUEROTAEWEEET AR, BHEHE 5 IR RS,
BEaEM. BREKEESHFE, AEF SN @5 LRk v 28 R G R ER R S AT H
DIARE T RAFE MM Lk M ER, sk @A e R4t — 2 3R K HE .

1 M 57%

1.1 SRR
PR SERE 7 AN Hb. 2010 4F 9~12 B Ak R o s3], 435SR B RE Gl g L gsk)
£F (R, £ (GEEULZBED. BB GTTugEsk) . 24 (g, TE Gz
k). ER (BT LZRE), 6 it HEEAE RE 1. RTENE LBk TEmE., BIWBRS S
RIEFR
#F1 LBk RANEE., SERTHER

Tab.l Climate and soil characteristics in different collecting areas

. B Hy HXHE
EEHRE , , )
¥4 /m et | C Anmual 1 AR 71 A EHSKE FRWE 1%
nnua.
A 7 “%iE . KE #R/°C Mean /'C Mean /mm Annual Annual
. Elevation . mean i
Planting area E N Soil : temperature  temperature in average average
empera-
type : in January July precipitation relative
re
humidity
i on ) 011t
: 119°20 29°11 172.2 =g 17.0 3.8 28.2 1430 76
Chun’an
HPM Fuyang 120°09' 29°44' 11.0 AR ¢ | 16.1 3.8 28.6 1453 69.6
# 7™ Hunan 109°97' 27°56" 300 Bk 16.4 4.7 28.4 1 400 81
1 Jiande 119°23’ 29°28" 168 ®ut 16.9 4.7 28.1 1500 83
4% & Jinzhai 116°111’  31°61 500 b g: ) 154 i.0 28.4 1381 78
7 H Ningguo 118°44' 30°56' 200 iR 15.4 2.7 28.1 1 400 78.5
#H Yuhang 119°58" 30°15 50 MR 15.6 5.4 29.0 1478 82

1.2 FENRHRAA

GC-2010 BISAHEEMEMN (HAZEAT), B-811 BEKHIZTE, DHG-9146A HIHt4H,
BSA224S-CW BB F 4T RF (KE 0.0001 g), FHFRFMBEN,: Ak, e, 78, i
P A ST AR . AR . WM. WEs. e, WA, I-11-—HE®
JE 7 BR AR AE R W B 2 B Sigma A H .
1.3 LR
13,1 shAZ kb 69 8B AR Bk vl (O BR B AR (LA SR 52 — B 5 B — Bt T — Wy e — R K 3R O T %)
— R~ LA Bk
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1.3.2 #deegAT4 22 EUMAE 100 mg INA A B 2 mL #24), & & 10 min, 10 0.1 mol/L #J KOH-CH;0H
1 mL &5, & 10 min, MEAMTHFRRER 10mL, BRI EEFHRFITHE.

133 BB E SAHGIESAM. BiEEG0mX0.32 mmX0.25 um); FHEFREF: ¥BEEN 150 C,
fRFF 1 min, LA 5 C/min F+Z 190 °C, {#%F 20 min, HHEE 1 uL, 2% 1:10; HH#E | mL/min, 3t
FEOWRE 220 °C, RMEREE N 220 C,

2 BRE5SH

2.1 AN[E LB Bk AR B RR 4 R bL B

2.1.1 REVFF L% kAt A s s BR A8 B 4 AR # s Ak Ll A% Bk VD i 5 R FR AR MR BR (16 © 0 Palmitic A& g
B2(18 : 0 Stearic)H . MR 2 /I, WWESMFHR S BRSNS HE XA L L&, & 4.96%, B
MRWIT LR, A 4.18%. HESWERE, KA LZERETLEkRMEINEHRSEERSN
B#E (P<0.05). HEREEEMMEMELZER, 4 3.48%, BEKMERH LS, H 1.27%. 7
EHMERE, SMEUESS KL LIZkRFHENEERSEEREE (P<0.05). BAENBEER
ER IR AR, 8 7.92%, BAKKERTITIEEE, b 5.89%, WIIT (L A% Bk 0 R LA Bk S AR R A T
FIENMEBERESE (P<0.05). BAEBRILE 2. &3,

£2 AREMLEZBRIRARS EHE
Tab.2 Multiple Comparisons of Fatty Acids in four species in Carya family

& 17 6 41 /% Fatty acid composition

o i ‘ Mfi-11-—
Planting WER ERR EER R T URE et
Area Palmitic Palmitoleic Stearic Oleic Linolei Linolenic Arachido
acid acid acid acid acid acid . .
nic acid
BHLILBME 4272010 (00 0032 1.6040.19bc  67.65:2.63b 23955246 g1 017, 0128002
C.cathayensis a a b
W LBBE 4445022 e 0080 3.484021a  66.35+171b 2ROBELSD 5006, 0072006
C.hunanensis a a b
AR 4962018 o0 04n  12720.02c 795640242 \2B3E024 goig0sp 0132003
C.dabieshanensis a b b
REWERE  5.005060 0040042 1.98:036b  6346:5.98p  2031ETL a4 509, 0222005
C.illinoensis a a a
M 4.81£0.59  0.05£0.04  1.9440.52  65.3846.35 24.96+3.7 1.41+0.33 0.18+0.0
Mean value 3 7
TREAR/% CV 12.05 80 26.89 9.70 22.96 23.06 37.42

B —FkrFEAEFREER BE(SNK L L EEE, P<0.05). Means indicated by different letters within same column
are statistically significant (Student-Newman-Keuls’s multiple range test, P<0.05).

2.1.2 REA LAZALE RAAF RS B B4 AL AR A LA Bk B AL S R A R R (160 1A9¢
Palmitic) FAIVHER(18 : 1A9c Oleic)A i, HR 2 AI W, IFHEHHER & &5 = 1R WL LAz sk A m L i
Bk, H0.08%, RMRAIELFEEILZESE, K 0.04%, 3FLBRERENIFHERSEEZERARE. B
HEERBEAEPVERIML LR, K 79.56%, BAKKEZEE LBEB, X 63.46%, KA LM EE L
PhmfEMHREEEZEREE (P<0.05). RAMNBHREERSHEXRS LLZ, X 79.61%, &
R REZEFEHLZEB, N 65.39%, KAl ekfEE LZEMRMHEIKNHRESEEZEREE (P<0.05). B
HERNLE 2. &3,

2.1.3 REH LA S RA6A S By BE A5 AL A 89 th 8 Lk AN IS BT RS i W i BB (18 2A9¢,

12c linoleic). W HKER(18 : 3A9 ¢, 12 ¢, 15 ¢ linolenic) FI17E4 VQ4EEL(20 - 4~5¢, 8¢, lic, l4c arachidoni)
M. HR 2740, WMBR S B &2 X E LD, 8 26.31%, S EEMME KA oLk, #12.83%,
FEERILZEM AR LS FE VMRS BEREE (P<0.05). TRREES BB SN L&k,

K 1.81%, BAKHR KM LS, h 1.02%, T ILESR KR LZBERHEHTERRSEEZRE
¥ (P<0.05). HAENKREEERNAZELZLE, X 0.22%, BREALBEE LZBE, X 0.07%, £
H R B LBk s e RN S B ER EE (P<0.05). EAEHNENRSEEENESR
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EiZsk, X 2592%, BREEAH L LZR, K 13.97%. BEBRILR 2. &£ 3.
2.1.4 REF LAz A ik B RIS R AR KR I BE 3 TH, BELERKNEENSEES,
K 63.88%, BRAKHIR AR LRk, K 51.00%, HESVEREE, K50 LBk A5 R L k&
HEEENEREREE (P<0.05),

£3 ARMULEHHCSHERBHRARKR LR

Tab.3- Comparison of oil content and fatty acid composition in four species in Carya family %
i B /% WAARE  RAENENR% TARMEWERY% SEMAENR%
Planting Fat /% Saturated Monounsaturated Poluunasturated Unsaturated fatty
area fatty acid fatty acid fatty acid acid
ﬂfr‘[[lll*ﬁﬂh_ 62.72+1.79a 5.89+0.19¢ 67.72+2.64b 25.88+2.57a 93.62+0.55a
C.cathayensis
Yﬁﬂﬁm&ﬁl_s 63.88+0.55a 7.92+0.12a 66.43+1.78b 25.27+1.64a 91.71£0.21b
C.hunanensis
]
*%J.LU LU&M{'. 51.00+0.70b 6.23+0.17¢ 79.61+0.21a 13.97+0.23b 93.59+0.02a
C.dabieshanensis
%.@.lﬂ*ﬁﬁ'ﬁ 53.04+1.82b 6.94+0.48b 65.39+4.70b 25.92+4.48a 91.31+0.40b
C.illinoensis
¥18 Mean value 59.83+5.32 6.38+0.77 68.91+5.21 24.1+4.88 93.01£1.07
RREB% CV 8.89 12.14 7.56 20.28 1.15

A—iTHEARAEEEEREEGNK ELEHK, P<0.05) . Means indicated by different letters within same lines
are statistically significant (Student-Newman-Keuls’ s multiple range test, P<0.05).

22 MRLBEMAREHERFCSHEREBHRAR

M 1986 FEFFEE, FEKRB TRV FARFET G SHERE S, HPHITERIXKSE
HHTILEMEBREFRER LERFT —R ARSI gE. St — RBANLTKRET 934
TR, FRBBEVERET 23 MEREREATARS SR 23 M EFRLEREEREZLC (T THE
HMER 56.70%, BERELHER 305 (65.40%), RERETHR 45 (4536%), ZTREAEH 9.25%,
HAFLEMmEE 60% L EH 4ANTHR, AT 50%5 60%20H 17 MEWER, HEg 2 NDNEHARE
50%LLF .

78 7 L Bk e B B L e R R R BT R AR RN AR BT ER A R, YW AT 7 FRARRTEE, HhimAn
FERAER 2 7, BIEIFMBMAEIER, AR S &, SFEEER. M. EMBRAIIR-11-—15%
. NR2TUEN, SEIBARERABINTN: FREBR>IR-11-Z 558> T Ee> T AR
SIEAE RS> B> AR MR . 55 (L Bk I BE BT ER Y 6.80%, TR EREN 7.66%, HAMT, FHER
TR A 4.88%, BRALHR 75 (6.11%), BREALHER 41 8 (4.03%), EREHHN 10.92%;: F
BIREAEBR N 1.92%, BB ALHR 205 (2.56%), BRICALHR IS (1.31%), TR AN 17.33%.
B NMNER LR EY ARSI BN 91.40%, TREAKN 1.43%, EANBEFNIEHBAEKF,
MRTERSE, HRETMWER. HER. WAKRR. N-11-—+HEKR, SERBNEFEMRER. LPF
BB 62.19%, BEALEHER 21 5 (70.72%), BRIEATHER 75 (41.40%), BRELEN 11.04%;
T MBA 27.57%, BREATHR 7 5(47.07%), BRI N EE R 41 5(19.39%), R FZE N 23.79%:;
SEHWREBRA 1.39%, BEANLER 41 5 (2.13%), BIKAITHR 26 5 (0.87%), TR AEN 22.72%;
SEHM-11-ZHBIFEER N 0.20%, BEALHER 41 5 (040%), BRIEAXHER 75 (0.15%), TRE
A 24.29%; FIIEHBBR N 0.05%, BEALHR 215 (0.12%), HP RN HIFHERNE LY
£305.315., 338,358, 22, 482, LREAKN 75.36%.

2.3 RIS H M YT 1L A% B A ek 3R % R i R 4 AR

FERTVT LA BEF IEAR T 4T 7 PRSI ER, M S TLLE W, S A s REK/NIFN -
PRAIGER . B-11-— 3SR, AR . Womie. WHkE. MR, SR, Wrim B sk PR is b
4 6.19%, HARKSTT, HFHBRFEHEEN 437%, BEAXBEBERT (4.40%), BIE (4.40%) KL
BB, BARAEM LR (430%), BREAK AN 2.33%; HRBRTHETEN 1.82%, BERAE
PFH LA BEEE S (2.00%), BRAKAER LZHFER (1.66%), TR RN 11.80%. 4 D= L% st
FEHAEAABHEA 92.9%, ERBHEHRARY, HEITERER, HRETMHE. HFHKR. TR
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B, -11-ZHRGER, SERENEFNFB. HBRFHSEN 66.92%, BREANEHAER (69.09%),
BRATEFER (62.98%), ERALN 3.89%; THBFHTEN 23.84%, THEHHER (27.58%) &
. BERHAES (21.71%) BIK, TR EAREH 10.27%; LB EHSEN 1.81%, BEAITEER (2.01%),
BIL N E R (1.60%), 73 ZEH 9.10%:; FIR-11-=+BIHER Y 0.22%, B m I B EAFH(0.33%),
BACAHERZEM (0.14%), ZRREA 14.55%; FHIRFERN 011%, FANTHEEEERSES
AR, BEBREAFMNN 2.33%. A LELRBRFEFTH, BWRSEEZREGHEN, WAEBHRSERNE
EHEEMMREL: REAAMRBRREENEZ AMAENRSEMESEMM TGN, MELEEN
R4 KU TR M L BRI A i 3 R PR R RR AL AR

Tab.4 Oil content and fatty acid composition in C. illinoensis Koch from Changle forestry centre

Tt A . He B B 41 /% Fatty acid composition

5 NO. (F12) R SRR e MR T B AR Jmﬁ‘;‘%&_‘“
of Oil content  Palmitic  Palmitoleic  Stearic Oleic Linoleic Linolenic o

clone of /% acid acid acid acid acid acig ~ Arachiconic
Y1 54.45 4.81 0.08 2.14 65.31 24.52 .19 . 0.21
Y3 53.68 5.09 0.06 1.31 60.09 30.50 1.20 0.17
Y7 50.98 6.11 0.09 1.42 41.40 47.07 1.94 0.15
Yil 55.52 5.80 0.08 1.72 64.61 25.19 1.04 0.22
Y12 56.88 5.03 0.09 1.78 65.27 24.52 1.30 0.21
Y19 61.51 4.86 0.07 2.19 57.27 32.24 1.40 0.16
Y20 51.72 5.80 0.09 2.56 60.21 28.03 1.42 0.19
Y21 51.19 4.09 0.12 2.16 70.72 19.63 1.41 0.20
Y22 57.41 4.97 0.07 1.66 54.62 35.18 1.64 0.16
Y26 63.39 4.73 0.05 1.42 68.44 22.80 0.87 0.20
Y29 59.31 498 0.05 1.80 63.66 27.37 1.19 0.20
Y30 65.40 4.55 0 2.06 67.15 23.54 1.19 0.17
Y31 59.71 5.01 0 1.78 56.02 33.70 1.71 0.17
Y33 58.52 4.29 0 2.27 63.80 26.39 1.44 0.16
Y34 54.76 4.25 0.05 1.76 66.44 24.37 1.23 0.20
Y35 59.33 4.98 0 1.82 68.80 21.42 1.27 0.22
Y37 58.03 5.02 0.07 1.98 60.64 2948 1.46 0.20
Y41 59.02 4.03 0 1.99 64.38 19.39 2.13 0.40
Y42 57.83 4,73 0 2.21 65.35 24.55 1.49 0.21
Y44 45.36 5.26 0.07 1.75 48.43 40.16 2.01 0.18
Y46 64.97 5.05 0.05 1.65 66.23 25.74 1.05 0.22
Y47 59.20 4.32 0.05 2.54 65.85 24.20 1.14 0.22
Y48 45.93 4.46 0 2.15 65.71 24.19 1.30 0.20
¥fE

Mean 56.70 4.88 0.05 1.92 62.19 27.57 1.39 0.20
value

%g 45.36~65.40 4.03~6.11 0~0.12 1.31~2.56 41.40~70.72 19.39~47.07 0.87~2.13 0.15~0.40
%5

BE 9.25 10.92 75.36 17.33 11.04 23.79 22.72 24.29

CV/%

34 it

(WARFLEESHMEFEEEER. UHBELUZSIER, & 63.88%; TRz, A
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62.72%; BARKIR XL LB, X 51.00%; HELEHESHMEKEE 50%~60%.
()7E 4 M LBk IR BRI R AR BT RR 2 B, ARAIAETER 5 Fh. ASEF L A% Bk e T R 4 R
ZRRBEKDFARFER, FMEHBRHERED.
F5 WL NSRRI RAR

Tab.5 Oil content and fatty acid composition in C. cathayensis Sarg
BE R BR 4 B Fatty acid composition/%

7= 3 GRiES JR-11-—+
— N N N N M-11-_
NO. '(:FL) B G RR T B MR I T MR AR
of Oil content  Palmitic  Palmitoleic Stearic Oleic Linolei Linolenic Arachidoni
clone of/% acid acid acid acid acid acid ’azc‘i d°m°
X 62.83 4.40 0.10 1.66 67.56 23.43 1.89 0.14
Chun’an
P
63.98 4.30 0.12 2.00 69.09 21.71 1.60 0.22
Fuyang
=gt
. 63.88 4.40 0.12 1.80 68.06 22.63 1.76 0.33
Jiande
TH
. 63.53 4.39 0.10 1.84 62.98 27.58 2.01 0.17
Ningguo
¥WE
Mean 63.56 4.37 0.11 1.82 66.92 23.84 1.81 0.22
value
e
1B 61.55~65.37 4.09~4.42 0.04~0.12 1.37~1.97 62.46~70.14 21.53~28.76 1.46~2.04 0.10~0.16
TREA
/% CV 72 2.33 36.08 11.80 3.89 10.27 9.10 14.55

() WSRO S R AR R & BEEE 4 R I TR D, SRR RS BHE S
Wmwisgm, BEEZERMTRDS. FEF=BLES RN RARERRECNUFERARMER, &7
REKRNGFE R : AFHERR . W-11-—TBREM. BRE. LARR. TR, fFAm. Wik,

2% 30
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