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Quality analysis and comprehensive evaluation of Idesia polycarpa
Maxim from different geographic regions

70U Kang, CHANG Yunhe, SONG Mingfa, LIU Xiaoyan, HE Jin, MA Lizhi
(Food and Pharmaceutical Engineering Institute, Guiyang University, Guiyang 550005, China)

Abstract; In order to explore the difference of fruit composition and oil quality of Idesia polycarpa Maxim
from different geographic regions, the quality indexes of fruit and oil of Idesia polycarpa Maxim from 7
different geographic regions were determined, the differential analysis of quality indexes of Idesia
polycarpa Maxim were analyzed by hierarchical cluster analysis, and the quality of Idesia polycarpa Maxim
from different geographic regions was evaluated comprehensively by principal component analysis. The
results showed that there were certain degree of differences in contents of oil, protein, ash, crude fiber,
total sugar, total phenol and total flavone in fruit of Idesia polycarpa Maxim from different geographic
regions. There was no significant difference in fatty acid composition of Idesia polycarpa Maxim oil from
different geographic regions, with some difference in fatty acid content, but the content of linoleic acid
was the highest (69. 92% - 74. 96% ), and the content of unsaturated fatty acid was higher in
Hanzhong, Shaanxi Province and Weixin, Yunnan Province. The contents of squalene and vitamin E in

Idesia polycarpa Maxim oil from Hanzhong, Shaanxi Province were the highest (170.95, 266. 12 mg/100 g,

respectively) , and the content of 8 — sitosterol in
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Idesia polycarpa Maxim oil from Luzhou, Sichuan
Province was the highest (472.42 mg/100 g).

Idesia polycarpa Maxim oil from Mianyang,
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in Idesia polycarpa Maxim oil from Rongjiang, Guizhou Province. The cluster analysis results showed that

the Idesia polycarpa Maxim from Hanzhong, Shaanxi Province, Luzhou, Sichuan Province, Weixin,

Yunnan Province and Renhuai, Guizhou Province were in one category, the Idesia polycarpa Maxim from

Guiyang, Guizhou Province, Rongjiang, Guizhou Province and Mianyang, Sichuan Province were in another

category. The results of principal component analysis showed that the Idesia polycarpa Maxim in Hanzhong,

Shaanxi Province had the highest comprehensive evaluation score, followed by Weixin, Yunnan Province. To

sum up, the geographic region is one of the factors affecting the quality of Idesia polycarpa Maxim.

Key words: Idesia polycarpa Maxim; geographic region quality; fatty acid composition; lipid

concomitant; principal component analysis
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Table 1 Basic components of Idesia polycarpa fruit from different geographic regions %

FEH RRLIES HEH RSy HLZF 4 Koy

BEPg I rh 24.06 0. 54" 5.50 £0. 10" 4.07 +0.28" 23.08 £0.20° 56.44 +0.11°
eI 30.85 +1.65" 4.95+0.07° 3.53 +0.10° 19.97 0. 52° 57.31 £0.15"
PN 23.87 £0.72° 5.68 +0.09" 5.12+0.08" 24.55 £0.35¢ 56.95 £0.06°
SHBIE 26.86 +0.46° 4.21 0. 10° 4.53 £0.10° 24.44 +1.33° 56.35 +0.09°
B AR 32.77 £0.57° 4.98 +0.15° 5.02+0.13" 23.69 +1.11° 58.27 +0.16"
SN 5L FH 22.78 0. 88" 4.58 £0.25° 4.95+0.02" 28.12 £0.28" 55.39 £0.27¢
SEMFEIL 20.85 £0.80° 5.36 £0.22" 6.20 +0.25" 26.73 £0.87" 43.70 0. 16"

T SR PR 22 53 .3 (p <0.05)

Note; Different letters in the same column indicate significant difference (p < 0.05)
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Table 2 Content of total sugar, total phenol and total

flavone in Idesia polycarpa fruit from

different geographic regions mg/g

FEHL TR S SR

Bepbi e 145.01 £8.49™ 43.92 +1.13° 24.44 +0.79"
PUNIZRBH 129.48 £3.70™ 57.02 £0.45" 35.86 +2.33"
PO 138.15 £3.30% 54.72 £3.41% 40.16 +2.36"
ZHBME  131.61 £5.80™ 49.80 +0.82¢ 27.84 +0.73"
FIM 125.26 £6.30°  52.22 £0.99* 38.24 +0.78°
BONBERH 154.92 £9.25°  63.88 £2.52" 37.62 =1.00°
FMARIL 135.76 £5.90™ 52.97 +1.01™" 29.24 +2.35"

RPN E R 22 5 8 (p <0.05)
Note : Different letters in the same column indicate significant

difference (p < 0.05)
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Table 3 Composition and relative content of fatty acids in the oil of Idesia polycarpa from different geographic regions %

Re i Bepg I Y1 44 BH Y 0 B M SN 5L FH SUNFELL

C16:0 14.06 £0.02° 15.18 £0.11° 16.09 £0.04" 13.58 £0.03" 14.63 +0.04" 15.91 £0.15" 18.35 +0.27°
Cl16:1 2.07+0.03"  5.18£0.03* 2.62x0.06" 2.29+0.04° 2.93+0.06° 4.97+0.08" 2.66+0.15"
C18:0 1.58 £0.06" 1.71+0.10° 2.68+0.14* 2.17+0.14" 2.29+0.09" 1.63+0.08°  1.48 +0.03"
C18:1 5.28 £0.08° 6.42+0.01° 5.86+0.07"° 5.18+0.15° 5.16+0.04° 5.85+0.05"  4.40 0. 19"
C18:2 74.96 +0.15" 69.92 +0.11° 70.98 +0.05° 74.78 £0.02" 73.06+0.02" 70.20 +0.37° 70.49 +0.32*
C18:3 1.29£0.01" 0.98+£0.03° 1.14+0.03° 1.16+0.06° 1.06+0.05" 1.01 £0.02* 1.58+0.07"
C22:1 0.77 +0.03"  0.61 £0.03° 0.64+0.03° 0.84+0.01" 0.87+0.07" 0.42+0.04" 1.03 +0.05"
SFA 15.63 £0.08° 16.89 £0.21" 18.76 +0.19" 15.74 +0.13° 16.92+0.06" 17.55+0.20° 19.84 +0.28"
UFA 84.37 +0.08" 83.11+0.21" 81.24+0.19° 84.26+0.13" 83.08 +0.06" 82.45+0.20" 80.16 +0.28"
MUFA 8.12+£0.08° 12.21 £0.07° 9.12+0.16° 8.31+0.18" 8.96+0.02° 11.25+0.15"  8.10+0.08°
PUFA 76.25 +0.16" 70.90 +0.14° 72.12+0.03° 75.95+0.06" 74.12+0.06" 71.21 +0.35" 72.06 +0.25°

T UFAL AN RIS IR s SFA. A0S 17 19 s MUFA. SRS RN 17 1R s PUFA. 22 AN G RIS 5 R 5 [RIA T AN [R] 7 B8 30 22 57 3%

(p<0.05)

Note: UFA. Unsaturated fatty acids; SFA. Saturated fatty acids; MUFA. Monounsaturated fatty acids; PUFA. Polyunsaturated fatty

acids. Different letters in the same line indicated significant difference (p <0.05)
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Table 4 Active substance and phospholipid contents of Idesia polycarpa oil from

different geographic regions mg/100 g

s &N B - A s feERE psYii Wil

S EE 170.95 +1.54" 418.64 +0.33° 266.12 +0.47" 22.19 +1.60" 1.96 +0. 08"
Py )1 4 R 135.34 +8.41" 268.59 +0.61" 138.75 +0.39° 28.45 +0.35" 3.94 +0.08°
Wy lbER 79.51 £1.08" 472.42 +0. 85" 244.92 £ 1.45" 28.02 +0. 80" 1.10 +0.02°
S BIE 72.18 +£0.53° 452.83 +0.93" 218.11 £1.65° 19.31 £0.86° 1.17 £0.01°
BN R 64.22 £1.54' 401.79 £0.74° 195.71 £2. 90" 16.92 +0. 60" 0.82+0.01'
pivl 71.15 £0.71° 262.89 +3. 49¢ 39.75 £0.37¢ 26.92 +0.75" 4.05+0.01"
FNFETT 96.72 +1.06° 298.47 +0.07° 71.05 £0.07" 20.64 +0.17° 4.29 +0.01°

T AR PR 22 53 2.3 (p <0. 05)

Note; Different letters in the same column indicate significant difference (p < 0.05)
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EHA 225 AN LR 6 ) 0
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Fig.1 Clustering heat maps of characteristic quality
indexes of Idesia polycarpa from different

geographic regions
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BN PR VLR (PUFA Bl B - 4 (i B (4E/E
= E, FRr 2 (PC2) /Y F Z AN 45 A5 2 MUFA
UFA Fril e, Eaar 3 (PC3) 1 2N 545 o8 £
Ba, Fr 4(PCA) 1 EZGEMHaAR 0 BB
RS AEFHLARFHFIER ISR PCA S iE R
Table 5 PCA load matrix of quality index of Idesia

polycarpa from different geographic regions

A >R

LR PCl Pczﬁ ﬁ‘ﬁim PC4

FAME X)) 0.255 0.624  -0.640 -0.182
AR (X)) 0.950 0.068 0.173  -0.204
UFA(X,) 0. 606 0.684 0.055  -0.240
MUFA(X,) -0.709 0.637  -0.250 0.068
PUFA(X;) 0.944  -0.003 0.223  -0.217
fE (X)) 0.077 0.514 0.792 -0.044
B-HMA(X,)  0.863 -0.188  -0.112 0.451
HEZE(Xy)  0.852 0.212 0.055 0.450
S (X)) -0.634 0.351 0.164 0.638
BER (X,) 0.867 -0.029  -0.378 0.309
FEAEE 5.358 1.736 1.368 1.095
TR EE % 53.582  17.360 13.675  10.948

ZRGHE/ % 53.582  70.942 84.618 95.566

H FRANRRAE ) 1 25 5 K, DA 32 B 1Y BTk
A, 4 IR 25 5 RN R bR F, JF,
Fy FF, BRI 10 D (£ 5) . DAgfr &
S RRIEAE 172 Y5 1 EUAELAE S A R 3 A3 A5 4
2B ABRINLIEE R N F, =0. 110X, +0. 410X, +
0.262X, —0. 306X, +0. 408X, +0. 033X, +0. 373X, +
0. 368X, —0.274X, +0. 375X ,; F, =0. 474X, +0. 052
X, +0.519X, —0. 483X, +0. 002X, +0. 390X, —0. 143
X, +0. 161X, +0. 266X, —0. 022X ,; F; = —0. 547X, +
0. 148X, +0. 047X, — 0. 214X, + 0. 191X, +0. 677X, -
0.096 X, + 0. 047X, + 0. 140X, — 0. 323X,,;
F, = —0.174X, —0. 195X, —0. 229X, +0. 065X, —0. 207
X, —0. 042X, +0. 431X, +0. 430X, +0. 610X, +0. 295X, .

2% U35 53 F DT RR AR TG BN 255 3F
W bR B8, LA - b BB i 2 S DA BRBER IR R
F=0.5358F, +0. 173 6F, +0. 136 8F, +0. 109 5F, ,
I AR R IR AT AR H L LA T R 2R A 1S
53 (F) LA 8K, FRBTZ ™ Hb 1L A 255 6 b T
AT o AN LA 25 SR IR 6.,
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IR Z

x6 ARFMILEFERIEDSEEEN
Tab 6 Principal component score and comprehensive
evaluation of Idesia polycarpa from different

geographic regions

e F, F, F, F,

G R

BEFEIE 2.46 0.79  2.01  0.00 1.73 1
PUSI4RIH -2.33  2.23 -0.12  0.09 -0.87 5
U YEM 0.15 -0.79 -0.44  2.25 0.13 4
ZREEME 2.61 -0.18 -0.39 -0.45 1.27 2
MW 1.69  0.03 -1.76 -0.78 0.58 3
SEMSRPH -2.78 0 0.03 -0.12 -0.39 -1.56 7
HINKIT -1.80 -2.05 0.82 -0.73 -1.29 6
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