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R, ARABHBRRAESRESRMAANRZFAATFEL. BB REZTEEMRFRIEREGERTF
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SR MR N, Sy B AR Bk 3 R AR A T — (O FER SR A WRIT AR 33 AT LA Bk ot R A S
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XU A ARBLIX, EAETH A2 35 B 3 M 50 22Tk R SR L Il AR R G W RR AL HEAT 1IN E A B, IR e A
Al B 6 AR E R s BRIF R 27 AN W5 LAk e b AR R S 4 B R VIR AT T HL B A AT
IRI G e th 7 A ah BPEAR L BLAY R B 5SS LB R IR B3 5 R U R 2R B AT 5 4T
T8, 0F T LA SR S IR B T TR R LA B T B O Y B A TR S R I A
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1 Met57RE
1.1 Ra# A

R0 bR W VLA 4 AR TH AR O ALk 8 AR AR S L A A S Al bR, K X I R 2R XU
Uy, SRS R, R TSI, AEERRIR 17,3 °C L RIMA (7 DB 29. 4 °C L B R R
H41.2 Cy B A A AR N 5 Cy WimR MR —9.6 C. M 257 d, FFHREKE 1
406 mm, AHXFIREE R 77 %, AEFZE LB 981. 6 mm. I HL K oS SRk M, MW L0, 7 b SRR —
B HHAE D) — . KBS T 2007 4F 12 H AR . AR AT RN TR, 00 SR R BEVLIX A%, 5 Bk
X 3 EL ., AXSIMAIL 414, F 2015 4F 10 A #5 1 BRI BCRSZ 30 4, #F
] S o 25 7 R 2, BCHE SRR T I e HLAG U . SR BT, ATV PR RE OB T BT A 3 BORT R 7 R 2 AR
1.2 WEFE

FHL i 7 5 2t 43 H000 22 2 B GB/T14772-2008C £ it ifoML RS 7 B9 00 5 ), 28 11 5T BT & 43 20 2 2 IR GB
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Vs PERE B I E A R R ) . BT A A a2 S B8 ONY /T 1600-2008¢ K | 8% 32 S H o b op g i
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GB/T17377-2008( 3 8 4 it Jig B 7 R FH 1 1) “SCAH €335 20 A7 ) 7 ik 47
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2.1 HRLZRARRMMCERRILLRST

RN 7 o &5 50wl 9 P R A g 52 i g 58 LR A A B A B B R R AR X 41 S 2 b i
{RLAR W« 25 BT, ATV P R B B O RO D R A R W (3R 1) RRTRLAR D . EE BT AT A E
R B 7 oA KO 2 1 ol () 35 A7 A — R 9 A8 S s R (BT T 0 B el I A S R R R R, A S R
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7.22%, NTF10%, JBAREAE S, S 220 g R RIS . B . TR R R R R RS
T it P T ) 22 508 e T2 R S MR G Y 41 S 5T Ll R B i R R OB S 3 B T 51. 57040 ~
69.47% [0, HME N 62. 24 % ; | H TR BN T (49. 77~105. 23) mg/g Z 0. ¥{H A 76.63 mg/g;
AP TR BN T 2. 44 % ~5. 06 Y% =2 8], ¥I{E A 3. 76 % 5 BT R MR T (4. 20~11. 90) mg/g Z
[f], MEHR 6.75 mg/g. DFERKE Y/ FERBAZ —, DM E, 245460 FHE. 80
FL51 5 3455 26 50 BT, 28 45 Bl 1 5 5E 20 AN RRLAR D5 BT o 80E TS H A T S A
SERME; 145, 645,455, 16 5,235,515, 31 S 19 MNAMEARARE SIS TIELS TEK
MFPEIE; 315 .75 .85 .55 . 225 645 11 B4 MM ITEEREESA RS TSFELS TS
WA BME; 15,51 %, 35,125, 30 %, 225, 45 S5 I8 MR T BN TS FEH/NTrf

S i A B 1A
x1 BELEMTAASMHCEENSDTRONM

i b HLRG i/ %% FEABR/ (mgeg D A TR/ Y By /(mgeg D
15 56.7645. 511JKLM 60. 3044. 25DE 4.24+1. 15ABCDE 4.20+0.73e

35 60. 26 2. 00OFGHIJKL 49.7740. 87E 2.44+0.19F 4.85+0. 10de

5% 59.9745. 29GHIJKL 72.37411. 65BCDE 4.62+0.92ABC 5.57+0. 85bede
75 61.0944. 90CDEFGHIJKL 70. 67+ 4. 88BCDE 4.83+0.45AB 5.46+0. 66bcde
85 66. 564 1. 44 ABCDEFG 81.274+13. 76 ABCD 4.67+£0.40ABC 7.27+2.05bcde
9= 64.0141. 15ABCDEFGHI 83.40411. 54ABCD 3.73+0. 42ABCDEF 8.48+2.55b

11 % 65. 754 1. 54 ABCDEFG 65.47416. 12BCDE 4.57+0. 71ABCD 7.03+1. 48bcde
12 5 63.95+1. 50ABCDEFGHI 73.2047. 28BCDE 4.29+0. 42ABCDE 4.91740. 11cde
13 5 61.9140. 73BCDEFGHIJK 80. 00£2. 62ABCD 2.6610.41EF 7.51+1. 59bcde
14 5 57.724+1. 47THIJKLM 105. 234+19. 18A 2.98+0. 55CDEF 7.394+0. 51bede
16 5 60. 7443. 71IFGHIJKL 88.1740. 85ABCD 3.15+0. 10BCDEF 11.904£0. 10a

17 5 61.7940. 16CDEFGHIJK 81. 00£3. 99ABCD 4. 04=£0. 7SABCDEF 6. 83+0. 36bcde
19 5 65.0143. 07ABCDEFGH 79.83419. 66 ABCD 3. 78+ 1. 31ABCDEF 6. 72+ 1. 87bcde
20 5 51.5742.38M 79.10420. 75ABCD 3. 80+0. 34 ABCDEF 5.6240. 52bcde
21 5 56.28+8. 80JKLM 75.97414. 29BCDE 4.11=£1. 61 ABCDEF 8. 024 1. 54bced
22 %5 53.78=+3. 66LLM 74.4349. 84BCDE 4.59+0. 87ABC 5.36+0. 99bcde
23 5 56. 734 1. 691JKLM 87.30410. 84ABCD 3.94+0. 70ABCDEF 6. 00+ 1. 18bcde
26 = 68.51=41. 27ABCD 78.6743. 00ABCD 3.29+0. 16BCDEF 7.42+1.97bcde
27 5 55.1141. 85KLM 78. 434 2. 38ABCD 3.42+0. 11ABCDEF 5.47+0. 10bcde
28 5 67.7944. 41 ABCDEF 72.2049. 08BCDE 3.81+0. 91ABCDEF 6. 79+2. 02bcde
29 = 60. 844 1. 93EFGHIJKL 74.07415. 70BCDE 4.424+0. 35ABCDE 6. 83+3. 79bcde
30 5 64.2940. 63ABCDEFGH 70. 4044. 42BCDE 3.93+0. 74ABCDEF 4.97=£0. 60cde

31 5 60.97+0. 94DEFGHIJKL 83.40+0. 66 ABCD 5.06%0. 26A 8.0240.01bed
32 5 64.7740. 92ABCDEFGH 69. 2343. 50BCDE 2.44+0.51F 6. 18+0. 44bcde
34 = 68. 564 1. 35ABC 70.8747. 41BCDE 2.90+0. 21CDEF 5. 88+0. 58bcde
35 %5 64. 434 3. 13ABCDEFGH 75.5342. 70BCDE 2.81+0. 41DEF 7.24=+0. 65bede
36 = 66.4440. 46 ABCDEFG 70.5048. 34 BCDE 4.07=£0. 67ABCDEF 7.68+1. 43bcd
42 = 56. 084 2. 39JKLM 75.20411. 49BCDE 3. 68+0. 16 ABCDEF 6. 35+ 1. 10bcde
45 5 62. 474 3. 67ABCDEFGHIJK 91. 47420. 89ABC 4.09+0. 98ABCDEF 5.45+1. 25bede
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gk 1
i i HLIS 5/ % EHE/ (mgeg ) T A % P/ (mg e g D)
48 5 64. 23+ 3. 38ABCDEFGHI 74.37413. 21BCDE 4.35+1. 40ABCDE 7.394+2. 26bcde
51 %5 69.39+1.22AB 83.70+11. 92ABCD 4.214+0. 23ABCDE 4.69+0. 48de
52 5 61.75+2. 24CDEFGHIJK 73.00+6. 92BCDE 4.114+0. 96 ABCDEF 8.4145. 26b

64 = 56.33+0. 98JKLM 93.93+0. 60AB 4.5740. 11ABCD 6. 734-0. 20bcde
65 = 64.48+1. 69ABCDEFGH 70.10£16. 91BCDE 3.25+0. 84BCDEF 6.90+0. 63bcde
66 = 60.92+6. 22EFGHIJKL 77.60£3. 35ABCDE 3.84+0. 25ABCDEF 6. 98+ 2. 82bcde

25 63.03£0. 91ABCDEFGHIJ
80 5 69.47+0. 15A

99 = 61. 46 0. 95CDEFGHIJK
oz 61.19+2. 11CDEFGHIJK

81.20+£6. 16 ABCD
64.90+1. 75CDE
69.33+5. 09BCDE
75.23+9. 66 BCDE

2.6640. 37EF
2.94+0. 30CDEF
3. 77+0. 88ABCDEF
3.46+0. 73ABCDEF

6. 70+ 1. 13bcde
7.64=+1.53bcd
6.8241. 38bcde
7.2943. 50bcde

Ja - 15 68. 36 0. 65 ABCDE 79. 23+10. 46 ABCD 3.47+0. 87ABCDEF 7.60=40. 41bed
w1 67.24+0. 83ABCDEFG 81.83+12. 79ABCD 3.1440. 03BCDEF 8.2740. 26bc

¥l 62. 24 76. 63 3.76 6.75
CV/% 7.22 12.19 18. 28 20. 33

MS 60. 66 261. 66 1.42 5.65

F {4 7.29"" 2.30"" 3.20"" 2.07""

e KRBT * « £R p<0.01, INEFHFER p<0.05, ZRALKI¥EL; CV NERRE, MS K.
2.2 5 WAL E & A R ER 48 AR L3 5 HT

iy e 2 AT, S LA BE Rl I AE 5B AR R AR (C16 = 0), BEIEER (C18 £ 0), MR (C18 = 1), Wi
FR(C18 + 2), WHRAER (C18 = 3), AR (C20 = 0) FII-11- "+ B M BR (C20 = 1) 4 1, A4~ 5 & Fh 48 A iR
KA. RERE R . WS ER . R . WM ER . WRRIR . A6 AR R RUM-1 -1 0 R AE S 3 R R) 38 A AE —
ERAE S, Hh A RS R (CV)O ML 20% ., J 30.31% , J& TR BEAR S5 W0 RRAR . 37 R 0 A A R
A R R 18,95 % ,16. 59 %0 F1 13, 12% » /NF 20% , J@HEEAE S5 MR L ARAR R AUG-11-— B Jis
2 A8 S B 5. 68%,6. 76 %0 F1 9. 15%, /NT 10%, JBAREEAS 5. Ty 220 W45 SRR W, A6 R i 2
JB R Ay BUOTE R ) 25 SR SRt 2 . IR SE 1 41 AN 9 5 Ll A%k G R i 2 b DL R R R A0 B 0
B IR . R TR A T 61,37 % ~76.30% Z 1], HMEH KA 68. 60 % 5 I R T BN T
14.75%~28.43% 210, ¥I{H R 21. 81 % 5 H5 i B2 1A A 2 J0T 42t 43 K0OAH X 4% /& Ak A R O &t 40 B T
4.73%~6.20% 2181, HMH R 5.56 % ; BERRMR BTk A B T 1. 93% ~3. 50 % Z ), ¥{H K 2.46%.
IR TR . A6 A R R -1 1 - — ik s 1 I 2t 0 B3O G 4K, S R IR I 2 40 B A T 0. 85 % ~ 1. 70 % Z i), #41{A
H1.19% 5 AR BT E0 T 0. 00% ~0. 13% Z (8, ¥R 0.09% 5 Mi-11-— - fire s W2 Bix & 4 £ A
F0.20%~0.30% 18], ¥ N 0. 28%.

EFE LLAZA R A AN 00 1 i 17 1 22 phy AN FRL R B 7 R I R RO - 11— B M R 5 22 AN AR g i e (I
TR AN BRI ) 4 A o AR RIS A R PR AR IR . AR R AN AL AR BR AL AR, PR 6 3 WAL, FURIR RIS IR . £ A1l
FURR IR  ASVE R B A o 0 VR RIS 7 B 1 7 2 3K i TR 38 A7 A — 2 R A AR S, AR S R R R AR
K. AL FG 5 R B 5T & 43 B0 F 90. 1096 ~92. 63 % Z 8], FI{E K 91. 88 %05 M 1 g i & & i it 4 B F
7.33%~9.80% ], HIMEN 8. 11%. #2020 as R, A AR . Z AN AR TR . AN A
R TR A i RN AR R IR D R R B AE 20l 5 B 1) 25 S B2 X, AR IR b R LI IR b . LRG3k 2
e 3 ME LS, DY EERE A SR SR R A E XTI, 1245 14 %5, 45 %5, 66 5. 51 5,
B 15 ORT 16 4545 15 A Sl Rl A TRLRI IR g TR e o o 43 ASORII R 0T 65 4 508 e T BR L T S AT 24 (.
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F2 BERLUEZRIAREGMMCHEERBENRESBERSN

o FRtaR/ WEARR/ eER/ iR/ T/ T AR/ Ji-11-

% % % % % % SRR/ Y
1% 5.77+0.15ABCDEFG 22740, 15FGHIKL ~ 0.1040.00ab  71.23+2. 28ABCDEFGH 19, 4042, 29HIJKLMN 0.97+0. 15GHI] 0.3040.00A
35 6. 2040, 10A 3.5040. 10A 0.1040.00ab  72.60+0. 10ABCDEF 16. 3040, 10LMN 0.9040. 05HI] 0. 3040, 00A
55 6. 032:0. 06ABCD 2.2340. 15GHIKL ~ 0.0740.06abe 65,632, 04HUKLMN ~ 24.27+2.03ABCDEFGHI ~ 1.4340. 15ABCDE  0.30£0. 00A
7% 5.5740.12ABCDEFG  2.23%0.06GHIKL  0.10%0.00ab 68.57%1. 10CDEFGHIKL 22,0041, 04CDEFGHIJK 1. 2340 06BCDEFGHI 0. 304:0. 00A
85 5. 1740, 64GHI 2.5340. 15CDEFGHI  0.1040.00ab  73.70%5. 53ABCD 17,1744, 92KLMN 1.00£0.26FGHI]  0.30£0. 00A
95 5.20%0. 20GHI 2.40%£0. 10EFGHIK ~ 0.10£0.10ab 72, 75%2. 35ABCDEF 17.75%2. 75]JKLMN 1.00£0. 10FGHI] ~ 0.30%0. 00A
1% 6. 0040, 10ABCD 2.2540.05GHIKL ~ 0.10£0.00ab 62,501, 00MN 27,2540, 95ABC 1.60£0. 20AB 0.2340. 06AB
125 5. 2740, 25FGHI 2.0340. 21KL 0.03+0.06bc 70,872, 37ABCDEFGHI ~ 20. 37+ 1 79GHIIKLM 1100 17DEFGHI] 0. 30+0. 00A
135 5.40%0. 10CDEFGHI 2.80£0.20BCDE  0.07%0.06abe 67. 232, 25EFGHIKLMN 23,1342, 27ABCDEFGHI ~ 1.10%0. 10DEFGHI] 0. 30£0. 00A
145 4.73£0. 061 2.57£0.06CDEFGH 0. 102:0. 00ab 75.1320.87AB 16. 17£0. 87MN 1,030 06EFGHI]  0.30£0.00A
16%  5.3020.10EFGHI 2.50£0. 10DEFGHI]  0.10£0.00ab  73.100. 10ABCDE 17.70£0. 10JKLMN 1.10£0. 10DEFGHI) 0. 304:0. 00A
175 5.4740.06CDEFGH 2.1520.05HUKL ~ 0.10%0.00ab 671041, I0FGHIKLMN  23.70%1. 00ABCDEFGHI 1. 200. 10BCDEFGHI] 0. 30£0. 00A
195 5.60+0.20ABCDEFG ~ 2.4040. 20EFGHIK  0.10£0.00ab 65,800, 20HJKLMN 24,3040, 10ABCDEFGHI 14540, 15ABCD 0. 30£0. 00A
0% 5.9740.31ABCDE 21740, 21HIKL  0.07+0.06abe 62, 83%2. 39LMN 27,10+ 1, 91ABCD 1.57+0.21ABC  0.2740.06AB
2% 5.9740.31ABCDE 21020, 170KL  0.10£0.00ab  63.53%2. 0KLMN 265342, 64 ABCDEF 1.5740.12ABC ~ 0.270.06AB
225 5.80£0. 36 ABCDEFG 1.9340. 15L 0. 1040, 00ab 62,57+ 1 77MN 27.67+1.31AB 1.60£0. 10AB 0.2740. 06AB
235 59040, 44ABCDEF 22040, 10HIKL 00740 06abe 61.37+2. 46N 28,4341, 81A 1. 700. 35A 0.2320. 06AB
%% 5.20%0. 20GHI 2.6520.05CDEFG ~ 0.10%0.00ab 67,8522, 95DEFGHIKLM 22,802, 60BCDEFGHI] 1100, 20DEFGHI] 0. 30£0. 00A
205 5. 2740, 38FGHI 3.1340. 38AB 0.10£0.00ab  73.4742.44ABCD 16. 80+ 1. 73KLMN 0. 8740, 121] 0. 3040, 00A
285 6.17£0. 64AB 2.07£0.21JKL  0.07£0.06abe 645725, 66JKLMN 25,5044, 26ABCDEFG  1.3740. 64ABCDEFG ~ 0.2340.06AB
299 5.70%£0.26ABCDEFG  2.40£0.10EFGHIK  0.10£0.00ab 69 731 $3BCDEFGHI]  20. 7741 533GHIKLM 1,130, 15DEFGHI]  0.2740.06AB
305 5.60£0.20ABCDEFG  2.25£0.15GHIKL ~ 0.10£0.00ab  70.00%1. 90BCDEFGHI]  20.65%1. 85GHIKLM ~ 1.05+0.05DEFGHI]  0.30£0. 00A
3%  5.80%0. 10ABCDEFG 2.70£0.10CDEF  0.1040.00ab 65,650, 0SHIJKLMN 24,4040, 20ABCDEFGH  1.10%0. 10DEFGHI] 0. 30£0. 00A
32%  5.4740.15CDEFGH  2.40+0.10EFGHIJK  0.07+0.06abc 719340, 95ABCDEFG 18,93+ 1 10JKLMN 1,030, 06EFGHI]  0.30%0. 00A
305  5.60£0.00ABCDEFG  2.50%0.00DEFGHI]  0.10£0.00ab 69 8040. 20BCDEFGHI]  20. 6520, 15GHIKLM ~ 1.0520. 0SDEFGHI] 0. 2740.06AB
35%  5.40+0.10CDEFGHI  2.50+0. 10DEFGHI] ~ 0.10£0.00ab  73.1040. 00ABCDE 17,5540, 05JKLMN 1.00£0.00FGHI]  0.30£0. 00A
365 5.50£0. 10BCDEFGH 27040, 10CDEF  0.1040.00ab 65,7042, 60HJKLMN ~ 24.55+2. 25ABCDEFGH 1. 200. 10BCDEFGHI] 0. 30+0. 00A
0% 6. 0740, 29ABC 21740, 21HIKL  0.1040.00ab 65,1342, 78]JKLMN 24,832, 58ABCDEFGH ~ 1.43+0.06ABCDE  0.2040.008
155 5. 1740, 21GHI 2.37+0. 06EFGHIKL ~ 0.10£0.00ab  70.90+1. 65ABCDEFGHI ~ 20.03+1. 42HIJKLMN ~ 1.1340. I5DEFGHI] 0. 3040, 00A
8% 5.53%20.70ABCDEFG  2.50%0.36DEFGHI]  0.07£0.06abe 68.57+6. 56CDEFGHIKL 21, 73%6. 20DEFGHIK 12740 15BCDEFGHI 0. 2740. 06AB
515 5. 20%0. 00GHI 2.40%0. 10EFGHIK 0. 10£0. 00ah 76.30+0. 70A 14. 7540, 55N 0.9040. 10H] 0.30%0.00A
5% 5.9740.42ABCDE 2.5740.29CDEFGH  0.03%0. 06be 68. 20 1. 3ICDEFGHIKLM ~ 21.70=1. 35EFGHIK ~ 1.30£0. 10BCDEFGH 0. 2740. 06AB
64 5 6.0020. 10ABCD 2.304£0. 10FGHIKL ~ 0.10£0.00ab 67,030, 49FGHIKLMN 23,300, 20ABCDEFGHI 1. 400. 05ABCDEF 0. 30£0. 00A
655 5.20£0. 20GHI 2.50£0. 10DEFGHI)  0.1040.00ab  69. 052, 65CDEFGHIJK 21 60£2. 70FGHIKL ~ 1.254:0. 03BCDEFGHI) 0. 27£0. 06AB
665 4.7320. 381 2.80£0.00BCDE  0.10£0. 00ab 73,9720, T6ABC 17.17£0. 35KLMN 0.87£0.061] 0.30%0. 00A
725  5.3740.06DEFGHI 2.8040. 40BCDE 0.1340.06a 65,631 96HIJKLMN 24,5742, 18ABCDEFGH 1. 1740. 06CDEFGHI] 0. 30£0. 00A
805 5.80£0.00ABCDEFG 2.1520.05HUKL ~ 0.00£0.00c  72.05+0. 65ABCDEFG 18, 900. TO]JKLMN 0. 8520.05] 0.30£0. 00A
995 5.80%0. 10ABCDEFG 21540, 25H0KL  0.03£0.06be 63,35+ 1 75KLMN 27,05+ 1.85ABCDE  1.30£0. 10BCDEFGH 0. 30+0. 00A
L% 5,70£0. 20ABCDEFG 2.9540.05BC 0.1040.00ab 66,2540, 65GHIKLMN 23,400, 30ABCDEFGHI 1. 40+0. 10ABCDEF  0.27+0.06AB
M 56310, 15ABCDEFG 2.90£0.10BCD 0,070, 06abe  66. 5520, 5GHIKLMN 23, 4041, 10ABCDEFGHI 1. 20%0. 00BCDEFGHI) 0. 23£0. 06AB
#1E 4,830, 06HI 2.8040. 20BCDE 0.1340.06a 71,151 15ABCDEFGHI 19, 80£0. SOHIJKLMN 1.00£0.00FGHI]  0.30£0. 00A
Bl 5.56 2.46 0.09 68. 60 21.81 1.19 0.28
cv/% 6.76 13.12 30.31 5. 68 16.59 18.95 9.15
MS 0.42 0.31 0.002 45.47 39.26 0.15 0.002
Fi§ 6.07" " 10.71°" 1.60" 8.56 9.04" " 6,257 188"~

F: REFREA * x 5k p<<0.01, NEFRFR p<0.05, ERAEGIH%EN; CV N R AR, MS Bk,



wOE,F AR LSRR LTRSS IR AR R ST 25

®3 HRLUEZRIAESEMMCHERNMOMERBNAMENBRENRESBERSN

20
=

BN 0 g 07 7R /
%

Z AL R 05 1R /
%

AN RIS W AR /
%

T RIS W AR/
%

> B LD D e © N o w =
D dn dn o D dE o9 odm do

H
3
N

> w w w w w w Do Do (S () (8 (S
Do (o>} l = Do — o © oo ~3 (o] w Do
do J o df df dm 9o dp dn odp dp Jdn

B~
ol
Jo

71.53+2. 28 ABCDEFGH
72.90+0. 10ABCDEF
65.93+2. 04 HJKLMN
68.87+1. I0CDEFGHIJKL
74.00+5. 53ABCD
73.05+2. 35ABCDEF
62.77+£0. 95MN
71.17+2. 37ABCDEFGHI
67.53+2. 25EFGHIJKLMN
75.43+0. 87AB
73.40+0. 10ABCDE
67.40+1. 10FGHIJKLMN
66. 10+0. 20HIJKLMN
63.10+2. 44L.MN
63.80+2. 74KLMN
62.83+1. 71MN
61. 602, 48N
68. 15+2. 95DEFGHIJKLM
73.77+2.44ABCD
64.80+5. 67JKLMN
70. 00+ 1. 87BCDEFGHIJ
70. 30 1. 90BCDEFGHIJ
65.95+0. 05HIJKLMN
72.23=+0. 95ABCDEFG
70.07=+0. 15BCDEFGHIJ
73.40-£0. 00ABCDE
66.00+=2. 60HIJKLMN
65. 332, 78]JKLMN
71.20£1. 65ABCDEFGHI
68. 83£6. 50CDEFGHIJKL
76.60+£0. 70A
68.47+1. 34CDEFGHIJKLM
67.33+0. 49FGHIJKLMN
69.32+2. 7T0CDEFGHIJK
74.27+0. 76 ABC
65. 93+ 1. 96 HIJKLMN
72.35+0. 65ABCDEFG

20. 37+ 2. 44HIJKLMNO
17.2040. 15NO

25.70+2. 17ABCDEFGH

23.23=+1. 02CDEFGHIJKLM

18.1745. 18MNO
18. 754+ 2. 85 KLMNO
28.85+1. 15ABC
21.47+£1. 97FGHIJKLMN
24.23=+2. 35BCDEFGHIJK
17.20+0. 89NO
18. 8040. 20KLMNO
24.90+1. 10ABCDEFGHIJ
25.7540. 25 ABCDEFGH
28.67+2.11ABCD
28.10£2. 71ABCDE
29.27+1.40AB
30.13£2.16A

23.9042. 30BCDEFGHIJKL

17.674+1. 85MNO
26.87+4. 86 ABCDEF
21. 904 1. 67FGHIJKLMN
21.7041. 90FGHIJKLMN
25.50+0. 30ABCDEFGHI
19.97+1. I5JKLMNO
21.7040. 10FGHIJKLMN
18.55+£0. 05 LMNO
25.75+2. 35ABCDEFGH
26.27+2. 64ABCDEFG
21.17£1. 55FGHIJKLMNO
23.00£6. 32DEFGHIJKLM
15.6540. 650
23.00£1. 32DEFGHIJKLM
24.70£0. 25ABCDEFGHIJ
22.85+2. 75 EFGHIJKLMN
18.03+0. 40MNO
25.73=+2. 22ABCDEFGH

19. 754+£0. 65JKLMNO

91.90+0. 17ABCDEF
90.1040. 25G
91. 63+0. 21BCDEF
92.10£0. 10ABCDEF
92.17+0. 42ABCDE
91. 80+0. 50BCDEF
91. 62£0. 20BCDEF
92.63+0. 40A
91.77+0. 21BCDEF
92.63£0.06A
92.20+0. 10ABCD
92.30£0. 00AB
91. 85+0. 05ABCDEF
91.77+0. 47BCDEF
91. 90£0. 20ABCDEF
92.10+0. 40ABCDEF
91. 73£0. 35BCDEF
92.05+0. 15ABCDEF
91.43+0. 65DEF
91. 67+£0. 84BCDEF
91. 90£0. 30ABCDEF
92. 00£0. 00ABCDEF
91.45+0. 28DEF
92.20+0. 20ABCD
91. 77+£0. 06 BCDEF
91.95+0. 05ABCDEF
91. 75+0. 25BCDEF
91. 60+0. 20BCDEF
92.37+0. 15AB
91. 8340. 21BCDEF
92.2540. 05ABC
91.47+0. 06CDEF
92.03£0. 71ABCDEF
92.17+0. 06 ABCDE
92.30+0. 36 AB
91. 6740. 45BCDEF

92.10£0. 00ABCDEF

8.1340. 23BCDEFG
9.80+0.20A
8.33+0. 15BCDEF
7.90+0. 10CDEFGH
7.8040. 53DEFGH
7.704+0. 00FGH
8.35+0. 15BCDEF
7.3340.47H
8.27+0. 25BCDEF
7.40+0. 00GH
7.9040. 20CDEFGH
7.72+0. 03EFGH
8.100. 00BCDEFGH
8.20+0. 44BCDEF
8.17+0. 21BCDEFG
7.8340. 50CDEFGH
8.17+0. 42BCDEFG
7.95+0. 1I5CDEFGH
8.50+0. 70BCDE
8.30+0. 87BCDEF
8.20+0. 30BCDEF
7.95+0. 05CDEFGH
8.60£0. 20BC
7.93+0. 1I5CDEFGH
8.20+0. 00BCDEF
8.00£0. 00BCDEFGH
8.30£0. 20BCDEF
8.33+0. 31BCDEF
7.63=+0. 15FGH
8.10+0. 30BCDEFGH
7.70£0. 10FGH
8.57+0.12BCD
8.40+0. 10BCDEF
7.8040. 10DEFGH
7.63+0. 38FGH
8.30+0. 46BCDEF

7.95+0. 05CDEFGH




26 B RFFHROERHAF R http://xbbjb. swu. edu. cn % 43 A

gk 3
. AN AR 17 AR/ Z AN FIR D5 R/ AR W R / T AR 15 AR /
% % % %

99 = 63.6541. 75SKLMN 28. 3541. 95ABCDE 92.004-0. 20ABCDEF 7. 98=0. 20BCDEFGH

oz 66.5240. T0GHIJKLMN 24. 8040. 40 ABCDEFGHI]J 91.3240. 30F 8.7540. 258
S8 66. 7840. 95GHIJKLMN 24. 6041. 1I0ABCDEFGHI]J 91.3840. 16EF 8. 600. 10BC
#1155  71.4541. 15ABCDEFGH 20. 8040. S0GHIJKLMNO 92. 254-0. 35ABC 7.774+0. 31EFGH

I 68. 88 23. 00 91. 88 8. 11
CV/% 5. 67 16. 59 0. 46 5.22

MS 45.77 43.70 0.55 0. 54

F 14 8.63"" 9.05"" 6.04"" 6.12""

T RE TR« % R p<<0.01, NGFRHER p<<0.05, ZRAGHHE L CV RESRE. MS J¥TT.
2.3 BRELUZMREXLERRS ZERNEXSHT
V5T LA AN [R) i o S S8 57 1 43 22 ) A DG 43 17 L3R 4.
4 BRLUBMRIERHSEXSHN

i - BREE RRER SAER RER
aEE BHR ¢ BEE BER BR TR DR B4R
E oy 0 TR WP e mee meene meRed ERcE
kb ]
EOR -0 1

Tl -0.m  -0068 03227 -0.000 06 -0 000" ]
TR 00677 0.0 0387 =0.001 044577 04807 T 0807 7 08T 1

TER 0.0 0.2 —0.008  0.008  —0.306 030" 019 -0 -0.07 |

fii-11
R 81 I 0 e 1A ) A 7/ B TR ) R R A
Z iR
Ak
- -0.000 -0.308° <028 0.0% 078 A% -0230 M8 0l0 —00 —0.280 1
HREA
e 0,289 0,100 —0.303 0.017 =014 03617 LO000T T 09947 0,881 ¢ 0,129 05497 =0.232 ]
Flima s
PAN L ) ]
PR R T I R e T N R e SRR A T T TR
Klimiz
T Ak , , ) ) .
. 0109 049" 060 0019 =055 =030 0260 017 =011 -0.0% 098 -0.8137 0.0 -0.0% |
Rig

W o* o« FTom p<<0.01, » FmR p<<0.05, ZRAGIT¥EX.



% 2 4 wOE,F AR LSRR LTRSS IR AR R ST 27
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A Comparative Analysis of Nutritional Components and

Fatty Acid Composition of 41 Pecan Varieties

~ ~ . ~ . . 2
CHANG Jun', REN Hua-dong', YAO Xiao-hua's YANG Shui-ping”,
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ZHANG Xiao-dan®, ZHANG Cheng-cai, WANG Kai-liang
1. Key Laboratory of Tree Subtropical Breeding and Cultivation of National Forestry and Grassland Administration ,

Research Institute of Subtropical Forestry, Chinese Academy of Forestry , Huyang Zhejiang 311400, China ;

2. School of Resources and Environment, Southwest University s Chongging 400716, China

Abstract: The nutrient components, fatty acid composition of crude fat, protein, soluble sugar and tannin
of 41 pecan (Carya illinoensis) varieties were sampled at the fruit ripening stage, and the nutrient compo-
sition and fatty acid composition and their correlation were compared and analyzed so as to provide a theo-
retical basis for the breeding of multi-target pecan. The results showed that there were some variations in
the crude fat, protein, soluble sugar and tannin content of the kernel. The variation of the content of tan-
nin was the highest among the accessions, followed by that of soluble sugars and protein. Crude fat con-
tent had the least inter-varietal difference. Variance analysis showed that the differences between pecan va-
rieties tested in crude fat, protein, soluble sugar and tannin content were highly significant statistically.
Pecan kernel oil consisted mainly of palmitic acid, stearic acid, oleic acid, linoleic acid, linolenic acid,
arachidic acid and cis-11-eicosenoic acid. Considerable variation was detected among the tested accessions.
The results of analysis of variance indicated that the mass fraction of different fatty acids showed signifi-
cant or highly significant inter-varietal differences; the total relative mass fraction of saturated fatty acids
was in significant or highly significant positive correlation with that of palmitic acid and stearic acid, the
relative mass fraction of total unsaturated fatty acids was in a highly significant negative correlation with
that of total saturated fatty acids, palmitic acid and stearic acid; and there was a highly significant negative
correlation between oleic acid and palmitic acid in their relative mass fraction. In Conclusion, with the cur-
rent widely-cultivated cultivar Mahan as a control, based on the comparative analysis of the nutrient com-
ponents and fatty acid composition of 41 pecan varieties, Accession No. 80 and other 8 accessions were se-
lected as oil-type varieties and recommended for development and utilization on the basis of further re-se-
lection; Accessions No. 14, No. 64 and No. 45 were selected as high-protein husk varieties; Accession
No. 1 and other 11 varieties were tentatively selected as fresh-type cultivars and on the basis of comprehen-
sive evaluation, in the future, of the amino acid composition, mineral elements, fruit traits and sensory of
the seed, were recommended for further re-election and development and utilization; Accession No. 51 and
other 3 varieties were identified as good resources for further improvement of high-grade edible oil varieties.

Key words: pecan (Carya illinoensis); nutrient composition; fatty acid; correlation
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