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Effects of Different Drying Temperature on Quality Components of
Ziziphi Spinosae Folium Insect Tea

YUAN Dongyin'?, WEN Lixiang'*", ZHANG Fen"?, OU Shugiong"?, CHEN Jiaxian'?, PENG Jingru'?,
ZHAO Yuan'?, HUANG Shouhui?, TAN Yewei'?

(1.Guangxi Subtropical Crops Research Institute, Nanning 530001, China;
2.Guangxi Subtropical Agro-products Processing Research Institute, Nanning 530001, China)

Abstract: A series of methods such as the high performance liquid chromatography and amino acid analyzer were used to
study the effects of different drying temperatures (60, 75, 90 and 105 °C) on the protein, amino acids, fatty acids and other
quality components of ziziphi spinosae folium insect tea (ZSIT). The results showed that polyphenols and total amino acids
of ZSIT dried at 90 °C with the highest total flavonoids and essential amino acids were significantly higher than those of
other groups (P<0.05). The ZSIT dried at 105 “C had the highest sugar content, which was significantly higher than at 60
and 75 °C (P<0.05). The protein of ZSIT dried at 60 °C was significantly higher than those of other groups (P<0.05). The
contents of water extract and fat dried at 75 °C were significantly higher than those of other groups (P<0.05). The ratios of
essential amino acids to total amino acids and non-essential amino acids in each group that the essential amino acid index
was higher than 0.95 ranged from 36.37% to 37.93% and 65.45% to 69.20%, respectively. In addition, the contents of
unsaturated fatty acids and essential fatty acids of ZSIT dried at 90 °C were the highest, while the content of saturated fatty
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acids, atherogenic index, and thrombosis index were the lowest, which were 38.77%, 0.42, and 0.94, respectively. Through

the principal component analysis of ZSIT quality indicators, it was found that the comprehensive score of ZSIT dried at
90 °C was the highest. In general, ZSIT with drying temperature of 60, 75, 90, and 105 °C could be used as high-quality
protein resources, but drying at 90 °C could improve the sweetness, freshness and nutritional value of ZSIT, which was

more conducive to quality formation. It was the suitable temperature for drying ZSIT, and could provide reference for the

processing technology of insect tea.

Key words: ziziphi spinosae folium insect tea; drying temperature; quality component; principal component analysis
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SIHNHEA BRI . BURAE . PrEALEDIR ), B
Z% Rl ey XU | 13 HE S R P R B /T 45 32 2R FE P
Hb DX AT T, BREL B A FR I H 11 18 44 RGP s

FEA B R AT A R S SRR T A
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H Oy AR 2 a2 017 43 . 549, S iR AL B 1~
1.5 min, #RXUTHE E &K 9%~10% 55 T. 2200 T
I, BEETHE T 2380 60 °C(T1), 75 °C(T2). 90 °C
(T3). 105 C(T4); Fldh . I ELL 8- 5] L 1 H 1
LRARRT L TC/K 2Tk ATk . SRE . PR E TR

s, OBE bl LR LR A R F;
FRPR | ATEEREN . A AN gkl b A EYLR
FABRAE Il IEBEEE. Feorke  ankal, fEEER
SEONHE]; 16 Fha LR . xR H Y = AR SRS
4l = 98%, ZEIE Sigma 23]

BSA223S XV fEESEZ R Wi 4> 7 ; HL-N20
HshPLICE AAL 325 A A FR 4 7] ;5 Agilent
7890A-5975C “TAH A IE X . Agilent 1260 /=5 XK AH
O3 SEEZHEEAF]; V388s 4 [ shal IR 53HT
I 2 BRI IR 2N F 5 9006 A B X T4 . HWS-
24 fEIRR M i TEREE AR R A E V-
1200 BIA] WA 6 BT g3k {38 A A
Al TD4 GRS 2L LHL R S ACEL DAL
HBRAFE]

1.2 T E

1.2.1 FEZERGIES TR B &AL -0 A
PR Bl 72 0 2 U7 AT i P R SR ) AL Tl - 1 320
B KR IR GB/T 8305-2013 J5 15 s BEMT
>R A GB 5009.6-2016 J77: 18R [CHHER TR %2 5 A5 T
BiZKH GB 5009.168-2016 J5 iy NAREEIE; &5
F 5% GB 5009.5-2016 J7 #: HPEL G2 UL <E
ZRZ WK GB/T 8313-2018 JyikilE; R ILMR%H
GB 5009.124-2016 J7EIIE .

1.2.2 SHFEBEFMETEN =% CHk [9-10] H
1973 AFI A B & S5 A0 20 24/ A7 A4 4 (Fo-
od and Agriculture Organization/World Health Orga-
nization, FAO/WHO) #E 7 i A\ A4 4 75 2 FE R A X,
AT 2 FERL (essential amino acid, EAA) 5 SLE
FLPL (Total amino acid, TAA) 1 E 43 tb, FRARPEZ3E
Mg bb B R B0, 1T B AR E MR HU/E (ratio of amino
acid, RAA) . Z I8 LU E 5 %% (ratio coefficient of am-
ino acid, RC) . & XEM8 HU(E 522455 (score of ratio coef-
ficientof amino acid, SRCAA) Fll &b 75 &2 2 iR 75 %%
(essential amino acid index, EAAI), Z5& P 2 LR
HIE TR E. THTREARUTT:

EAA/TAA= 75 B AR & = (g/100 g) /el 2 s
iz & (g/100 g);

RAA=FFIV 75 24 L 1R 7% 1 (g/100 g) /(FAO/
WHO) PP 1R 2 5 (/100 g)s

RC=FF L T5 & LR 1Y) RAA/F Wb 24 2L 1%
RAA W FH{E;

SRCAA=100—CVx100, CV N RC 7557 2%,
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B AR IR . Z2 AN FIHE TR 5 T R AR I iR
i kb {8 ( monounsaturated fatty acid/saturated fatty
acid, MUFA/SFA; polyunsaturated fatty acid/satu-
rated fatty acid, PUFA/SFA) M B s Ik oAb+ 44
(index of atherogenic, IA) . A& FEE L (index of thr-
ombogenic, IT) FFPFEAl A [R] T4 752 i 2 nh L %
H R T IR A A S g2 e, TALTT 1Y
AU

C12:0+C14:0+C16:0

1A = SN IUFATS PUFA

0+C16:0+C18:
IT= C14:0+C16:0+C18:0

SPUFAn-3

5XYMUFA+0.5x Y PUFAn—6 + 3PUFAn-3+ &~
0.5XIMUFA+0.5x SPUFAn-6-+ 3PUFAN-3+ S5

1.3 HEIE

SO I IR, BRI E bR 2= R
7N, 2R JH IBM SPSS 28.0 A X5 g1 7 5811434,
2SR5 Duncan 2 EASEEAG G, B8
22573 BEPERER P<0.05.
2 ZEREHh
2.1 ARFEREXEEERM AR ENEFRK SIS

AN i B X iR A o R B I SR 43 1 5
M ANZE 1 7N, oo i B T TR R i T = R
Jetth e R, T3 RS BN S E R, H
s o i 2 A4 (P<0.05), iX I RE 5 T
YRR TRI 4 A o, tHA AT RESR 90 °C =L AvAERE
AR R HE W SRR SR AL R Wy 24 o Y By
ey, =t Pl MR T4 ARl BB
SR, S A E AR T AL S T3(P<0.05), A FTEE
SRR i T RS 2 W S WSS R R AR, T
EE K. BT REE, ZAPTE NG S
Y miE AR, RS S A pE
P AE TS IO, X R R S i A — e A
T ¥Rk, AEA UG IR A 3k, 58 %, HAATRGRPT
FAALRE SN, A ULHEN, T3 A ADTAEILEE 1T RE
o, T4 £ 55, T3, T4 IAIEME S S ERE ST
T1. T2(P<0.05), AR TRl B i) S AT it sopi e
MR BETF i T, 13X ] B R E 2k
Sy, TR nT R T & i 2 T2 5P
Y JSFALTEFER R R T SR B T A
TR RATA, AhTEZH 2 JA] 2 I 5 (P<0.05), 5 Bl
FESES S L BT TR A S M TR T
TREARAYZE1E—EK, X ] BEA2 AR RE 1Y _ e R

FUB-5 R SIS S5 o A A= SE LA SO, (TG
TRE. KR Y-S BB B9 BERE TR R A BT
MieTHERE, P2 T2 S, T1 KR e
RIS, T4 BB & B AR, ATREE TR
BRI PIERIK I3 LA PR R 2 e RV SR 3 OB

1 AR R X A O RS IR i R R
Table 1 Effects of different drying temperature on nutritional
components of ziziphi spinosae folium insect tea

% Tl T2 T3 T4
HKEW (%) 5.74£0.01°  5.53£0.01°  6.02+0.01°  5.31+0.01¢
ST (%) 1.42+0.00"  1.43+0.02° 1.46x0.04"  1.3620.03"

AR R (%) 9.23+0.03°  9.34+£0.02°  9.44+0.01°  9.45+0.01°

FEHFR(g/100g) 13.91+0.01° 13.11£0.01° 12.34+0.01° 12.31+0.01¢
HKIREP(%)  22.9240.01¢ 28.92+0.01° 28.72+0.01° 28.61£0.01°
BBEMI(g/100 g)  2.23+0.02°  2.32+0.01°  2.21+0.01°  2.04+0.01°

TE: R ARVNG FROR 22 53 .35 (P<0.05), AR R Fom 22 7 A i 3%
(P>0.05); 2., #5A,

22 FETFIEEENREMRFSEERER LS EN
AN

PP AR P 0o e e T S A 1 2 SRR PP I K
Frgl ANER 2 PR, ASE] TR e A 5
Kt 7 LS5 S LR (EAA) | 2 il L3 75 4 KL%
(CEAA) . 7 FHELFREIEIR(NEAA), 9 P2
2 (MAA). & 7T Met. Val. Arg. Gly. Tyr =4, H
A B SR O B YA Bl TS TR R 4 T v 1T S 3 U .
Met & fx & v T1. T2, T3, Phe & i il T2,
T3, M & mE N5 T4, T1; Asp & e N
T3, #(KA T4, T1; Val, Arg SR T1, 574
T T3, T4, 5 E S EkE N T4, md S
FARH Z 0] 255 3 (P<0.05); Thr, Ile., Gly. Tyr %
R BIh T2, ATPIE & BRI T4, S PE &
EEARH T3, T1, A SE Z R2E R B3
(P<0.05); Hgy 7 Fha B & e = Y02 T3, fefikdy
J& T1, HH 2R N2 (P<0.05) o AS[FE TR
) S A5 b 2 L R A8 S R BT R (LR 2),
Ala AR AEARXTERIZN, A8 5 R/ E(CV)BET 15%, F
TR T3 St T Tl HAE IR A FT
KRR EEANTRIE] CV KT 15%. 16 PR IERTE LSS
KA P EHET A —, T ARB S ER
= AT B2 Asp 55 Met, 11 T2, T3, T4 &AL
TERE . &SR Glu 5 Met.

HE—2E X AN R D RE SR & i A LBl 74T
R, 2 LHERAT ST TAA AT 5.65~6.42 g/100 g
Z ], e TS (2.61 g/100 ) MR =i
%5(1.39 g/100 g) 55 M EBE AR - A5 45 (0.62 g/
100 )P, 3% AT GEJ& R AN [R] 2 A A BT & AT 1)
YT ATANE], HARIR =455 B SRR R AR 1 BT 4
i I SR TSR FH Y BE 1 AN TR, AT Sk s
I EE F2E 539, TAA. EAA. NEAA , CEAA
e MAA 148 Ee IR g T T el S B, B
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Table 2  Effects of different drying temperature on amino acid composition of ziziphi spinosae folium insect tea (g/100 g)

FIERR NS Tl T2 T3 T4 R FECV(%)
Lys* A 0.330.03" 0.37+0.01% 0.42+0.01° 0.39+0.02% 9.91
Met* A 0.10+0.01° 0.10£0.01° 0.10£0.01° 0.09+0.01° 5.26
Leu* A 0.46+0.01" 0.52+0.01° 0.53+0.02° 0.52+0.01° 6.37
Phe* A 0.29+0.01° 0.3120.01° 0.3120.02° 0.30+0.01° 3.48

Thr* 0.34+0.00° 0.37+0.01° 0.35+0.01° 0.32+0.01° 6.58

Val* 0.35+0.01° 0.40+0.00° 0.4120.01° 0.41£0.00° 7.97
Tle* 0.26+0.01° 0.27+0.01° 0.24+0.01° 0.20+0.01° 13.50
Hiso 0.16£0.01° 0.18+0.00° 0.22+0.01° 0.20+0.01° 13.58

Argo A 0.22+0.01° 0.27+0.01° 0.29+0.00° 0.30+0.02° 12.81
Aspic A 0.72:0.04° 0.73+0.02° 0.75+0.01° 0.72+0.01° 1.81
Serr 0.36+0.01" 0.37+0.01° 0.41+0.00° 0.38+0.01° 6.13
Gluvr A 0.71+0.01¢ 0.75+0.01°¢ 0.81+0.01° 0.79+0.01° 5.29
Gly+ A 0.46+0.01° 0.48+0.01° 0.43+0.01° 0.45+0.01° 4.63
Pror 0.39+0.00° 0.43+0.01° 0.50+0.01° 0.40£0.01% 11.55
Alatr 0.35+0.00° 0.40+0.02° 0.50+0.02° 0.43£0.01° 14.63
Tyr# A 0.19+0.01° 0.22+0.01° 0.20+0.01° 0.20+0.00% 7.36
TAA 5.65+0.13¢ 6.13£0.03" 6.4240.01° 6.04+0.06° 5.25

EAA 2.100.05° 2.33+0.04 2.34+0.06* 2.20+0.05% 5.01
NEAA 3.1740.06° 3.3620.00° 3.58+0.04° 3.35+0.01° 4.93
CEAA 0.38+0.02° 0.45+0.01° 0.5120.01° 0.49+0.03® 12.86
MAA 3.460.12° 3.72+0.02° 3.8120.02° 3.7240.06° 4.06
EAA/TAA(%) 37.25 37.93 36.45 36.37 1.99
EAA/NEAA(%) 66.37 69.20 65.45 65.52 2.64
NEAA/TAA(%) 56.12 54.81 55.69 55.51 0.98
CEAA/TAA(%) 6.64 7.26 7.87 8.12 8.86
MAA/TAA(%) 6123 60.60 59.27 61.56 1.67

1F: *EAA; ¥v*NEAA; oCEAA; AMAA,

R T3, B2 T1, X Al fEE R AT — 2 AU TR
T, AR A UK A SR B KT AR
538 JFORSE K A SE PR N i S T AR, (HYERE
B2 RIS, 1 R U BTK AR E T R R, 2 55
FEAE R, ARACAiZERY BFSY % B0 SO B
TR B T HR e, B A T T S 5 o, ST T b i 2 i
SRR TR A et —2 .

e A EAA/TAA BfE T HRIEEE 0O T i
SeFERE, B koM T2(37.93%), B/l T4(36.37%),
I AR T FAO/WHO HEFE i BAR R (AR HE 40%; 11
EAA/NEAA KN T2(69.20%), 5NN T3(65.45%),
¥ T FAO/WHO HEFZ R BAR R FAPRHE 60%. 1
#E FAO/WHO #i7%, EAA/TAA N 40% ZE45, EAA/
NEAA & T 60% 2 HWrd (AT 45 10 B ZARIER,
AT, T1, T2, T3, T4 MR H S RTVE R
TR R . 454 X NEAA/TAA & KN
T1(56.12%), /N T2(54.81%); CEAA/TAA [T+
JR R RE B TR v T TR s MAA/TAA B RN T4, &
5 61.56%, /R T3(59.27%) , ¥ T-rh 25 AibAe
(56%)™, X it BH IR = R 55 vl VS —Fh 24 FH O B %
YR, EAA/TAA. EAA/NEAA . NEAA/
TAA. CEAA/TAA X MAA/TAA {EA[A] 1 J i3 &
[ ALK, CV ST 0.98%~8.86%

23 AEFRERENERE R 2R FEEAIF 0
AR EE FE A AN TR], AL 2500 43 S .
Wi EERR . DR BRI S 16 FhaEILIRTY
AR IR, Hoh &8 6 FREHBRE LR (His. Ser.
Gly. Pro. Ala, Thr), 5 F % Bk & 3L iR ( Arg. Met,
Leu. Val, Ile), 3 Fhff bk 2 5L HR (Asp. Lys. Glu),
2 FhIF TR FEML (Phe . Tyr) . W0 1 Bz, BHIRE
FEMR | IR 2R | A 2 LR B 7 A T e R R I
FEIRE T B I s T Se S B . T3 iR a2k
T | A SR S At R S LR o ik Bl i, 4y R
2.39.1.56. 1.97 g/100 g, ¥J5 T1 25255 B3 (P<0.05);
T2 FFHFWEEFER & et 5 T1 25 135 (P<0.05);
T1 PUFP SRR & R AR iy i
AR IR Z LR & B B BRI R - SIS JE AR >t
A>T A B> D A R A R R . Y T R
SILMR | FHREILIR M & B B S PR & IR 1Y 2=
(BRI, PG AR EE > ASHFSE b T3 R e LR
FIEHIR 2R 1Y B 2 B S T bR SR B 25 (H B K,
T1 /), TAHATHRIREE 90 °C /s A Tt s 48
I RE T Ao
24 ARETEEENERERTRFSEREFNETN
2.4.1 ANFETHEEWREN MR LT EILR S
FAO/WHO Z B AL3E Lhie AR5 R A 1973
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Fig.1 Effects of different drying temperature on flavoring

amino acids of ziziphi spinosae folium insect tea
TE: ARV NE FRRR 225 W, P<0.05.

4 FAO/WHO 2 H i LA =i PP e i
FREFMRE IR E. H3E 3 A%, T2 15K EAA/TAA
B . ST Lk, T3 5 T4 19 1le &
BEIBIEEE, (5 Met+Cys J&ME—7EA [F) TR 1R E 4k
B PR TR AR AU R IEBR A &, HAth AT 2
FLR T e o B e AR . FR T A, PRt B s
AR — BRI S LR & Met+Cys. AS[RT 1 ia 3 ity oy

F3 AN R A IR AL L] 5 FAO/WHO #EfF
S HEMAE I A UL
Table 3 Comparison of essential amion acid composition ratio
in ziziphi spinosae folium instect tea and FAO/WHO
recommended pattern

TR BHEMEGE 11 T2 T3 T4 CV(%)
Thr 4.00 602 604 537 522 1753
Val 5.00 611 653 639 679 443
Ile 4.00 451 440 374 323 1514
Leu 7.00 8.05 840 818 853  2.60
Lys 5.50 584 604 654 638 514

Met+Cys 3.50 1.66 155 148 141 7.14

Phe+Tyr 6.00 832 856 779 812  4.00

A (%) 35.00 40.52 41.52 39.49 39.69 230

45 EAA/TAA HE S ¥ E TEFEEEE(35%) o
2.4.2 AN[ETHRERE i iR A R el L LU (E FR 80
O ARYE EAA SE A EEEITHE. RAA L RC.
SRCAA F1 EAAL B B LAY TEH B2 A Hu 25 g 0 3k
REFEME . 24 RAA Fl RC BYECE BT 1, 0]
% EAA #3%F FAO/WHO HIFR I ; RC>1 3%
BH EAA FAXTE 0], RC<1 WZRAH EAA FHXFAS 20,
R 4 AT, BRAE — B il & 2 iR Met+Cys ;2 T3,
T4 1Y Ile Z4b, HATATT 24 ZEMR 1Y RAA Fil RC ¥R
FuiiEr 1, HIRL R A3, SRCAA HARE:T
100, ULEIZ & S P AR O TR & LR 00 & s 17, B
FEUERR S, S ARSI HEZR P, EAAT MY
RER M L R U T T i, I RE— e I R R

M EITEAL RIS . EAAT>0.95 FHZE SR
BB 1R ; 0.86<EAAI < 0.95 5,5 K BI85 118
0.75 <EAAI < 0.86 /R N A] JHAE i EAAI<0.75
TR NAEEHPEP, R 4 7TH, T1 1Y SCRAA
(B F K (70.99), T3 k2 (70.34), T4 F/N(67.21);
T1, T2, T3. T4 i) EAAI 435} 1.08. 1.09, 1.03,
1.01, ¥ F 0.95, YA 4 p iR - 2518 )8 T4
JREE VR, T1 AL & B, S IR S
B AUTTHAAR R AR

R4 ARF TR R RA T BT 2 LR RAA RC,
EAAIL. SCRAA b4
Table 4 Comparison of RAA, RC, EAAI and SRCAA of
essential amino acid of ziziphi spinosae folium insect tea at
different drying temperature

LRI Tl T2 T3 T4
RAA RC RAA RC RAA RC RAA RC
Thr 1.50 1.33 1.51 131 1.34 1.23 1.30 1.20
Val 122 1.08 131 1.13 128 1.17 136 1.25
Ile 1.13  1.00 1.10 0.95 093 0.86 081 0.74
Leu 1.15  1.02 1.20 1.04 1.17 1.07 122 1.12
Lys 1.06 0.94 1.10  0.95 1.19 1.09 1.16 1.07

Met+Cys* 048 042 044 038 042 039 040 0.37
Phe+Tyr 139 1.22 143 124 1.30 1.19 1.35 1.25
EAAI 1.08 1.09 1.03 1.01
SRCAA 70.99 69.64 70.34 67.21

TE: *5 — PR LR
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2.5 AREITFEREXEE RN R AERRERAI R

¢ 5 A4, T1, T2, T3, T4 fRA M- ik
R BB TR Sy M 5. 12, 5. 8 Fh, Hidh MUFA 43
Sk 1.3. 1. 28, PUFA 4358 1,2, 2. 1 Fh, %%
ZH SFA. MUFA . PUFA FHXJ& 22 a8 2 ) 2 2=
5 (P<0.05), H:p T4 (9 SFA H¢=5, MUFA 5 PUFA
% AI%; T3 1Y SFA %Ik, UFA 5 PUFA f% & ; T1 19
MUFA fxi=io Bk, PNIBTBR AE TR E M E &,
FR AT B 25 IR AT 105 °C, S gE LB+
RVEE =T 100 °C SSRRR/K R#EFPF PUFA & 5,
SN G TR A R A 485 IR — 328,

5 R TR A RN TR AL
R (%)
Table 5 Effects of different drying temperature on fatty acid
composition of ziziphi spinosae folium insect tea (%)

S Tl T2 T3 T4
Cso - 2.28+0.00° - -
Ciao 12.21x0.01* 6.76+0.03" - -
Cis0 23.35+0.08° 29.60+0.12°* 25.43+0.02° 22.42+0.00°
Cieul - 0.99+0.02° - -
Cio - 1.25+0.00° - 11.77+0.01°
Ciso 6.26£0.04° 9.58+0.11° 13.35+0.04° 13.78+0.01°

Cig: 1ot - 3.23+0.01° - 2.75+0.01°
Cig:inoc 37.81+0.11" 25.4120.18° 34.45+0.01° 15.89+0.01¢
Clgam6e 20.37+0.24° 17.64+0.06° 22.64+0.06" -
Caoo - - - 7.8420.02°
Cisam - 1.51£0.01° 4.15£0.01° -
Caro - 0.80+0.00° - 10.080.01°
Copans - - - 15.47+0.06°
Caso - 0.95+0.01° - -
Cist 37.81+0.17" 28.6420.11° 34.45+0.01° 18.64+0.03¢
Cisa 20.37+0.06° 17.64+0.05¢ 22.64+0.06" -
Ciss - 1.52+0.01°  4.15+0.00° -
MUFA 37.8120.11" 29.63+0.18° 34.45+0.01° 18.64+0.01¢
PUFA 20.37+0.24" 19.14+0.07° 26.79+0.07* 15.47+0.06"
SFA 41.82+0.13° 51.23+0.25" 38.77+0.06" 65.89+0.06

MUFA/SFA 0.90 0.58 0.89 0.28

PUFA/SFA 0.49 0.37 0.69 0.24
IA 0.61 0.75 0.42 0.66

YPUFAn-3/YPUFAn-6  0.00 0.09 0.18 0.00
IT 1.44 1.63 0.94 2.12

T N I IR e NARASBE S WLy, D259 b
FRE Z A TR . T3 75 RE R AARXT 55
B (26.79%) , T4 KA B L FFNEITER Cg, 5
Cigse T2, T3 KM HY Cgs30 WA TR R BE X HL 2%
AR WHIRIOTE i A 25 B2 A 52, 18R skt vy
AR A FRIRATE . Keys 259 % F MUFA/SFA
M EEAE SET R Z RIAEAE AR DG . B S A B 1Y
MUFA/SFA {8 15 W] H B A R . H 4 1 5 SR H
A DA P& Y PUFA/SFA tL{E& T 0.4
R NREFE2ER N DGE HUE R 0.45 SRS A
AECY, dE AT AR TR EU AR & B, T4 Hi 2% MUFA/
SFA 5 PUFA/SFA I HHEIIRAR, 435120 0.28. 0.24;

T1. T3 HZX MUFA/SFA HAERT, 435124 0.90., 0.89,
H. PUFA/SFA W EST 3120 0.49. 0.69. X UdH] T3
RSN 60 5 90 °C Rt 2RI iR E SR H 5L
Yofs s, AR — R g iR s ). T1.
T2. T3. T4 S PUFA n-3/>PUFA n-6 {55354 0.
0.09. 0.18, 0. 1¥ T3 HYYPUFA n-3/3PUFA n-6 {EJ&
=17 FAO/WHO #E#E1Y H B &Y PUFA n-3/> PUFA
n-6 {H(0.1), IXIHBE E T HERE MLAE, TR O 48 55
UL I, AE 90 °C SRR R TR ER A AT
M Clgonee 5 n-6 25 Cigapy 55 n-3 RWEZERE R
KPR BARA IA {H5S 1T (ERA N 2T AR A F)
M. T1. T2, T3, T4 [ IA 535N 0.61. 0.75, 0.42,
0.66, IT 435I°A 1.44, 1.63, 0.94, 2.12; £5¢H 1A {E1Y
AR F A (1.00), T1, T3, T48 TA L T4 A
(0.72); T1, T3 B4 ITTEHIK T A (1.58), T3 B
IT (BEAR T4 P (1.06) %), BT BRI BE S 60, 90 °C
AR A s B AT R AN A R A vy, LA RIS L BHL
LE SRR RERE A AN MR TE 1. F0BT7 0 L4575 08 1V
FHo
2.6 AFRIFEEEEERMRERRERDERST D
W LB T . A5 £ W . EAAL TAA. SFA.
MUFA S548%5, & IAS R T e 4 it B 255 5
J Ay BOE SR EL R BRI AN —3 . B—F8 PR 5y
BT B IR EEA — & e, B, SR 3L
S35 TR IR AL I S SR AR A T LR G VR SN
S T
2.6.1 PFRAT B S e AR RS HRE TnEk 6 Jr
78, BT 3 DGRBS KT 1, H B orikRiks]
100%, BEHAIX 3 A~ s Re 7043 i B IT A b BT Fa i 11
7R, ATLCERITA S BTG X R A it B S S BT 7
P

E Y e R e VLS TR DT
Table 6 Eigenvalues and contribution rates of first three
principal components

B FFAEAE TR (%) STk (%)
1 8.43 49.59 49.59
2 5.35 31.49 81.08
3 322 18.92 100.00

HEE 6. £ 7 115, 26 1 ERSTHITT 2Z TR
49.59%, I IRAS Wy, SAAET . ST . SCRAA .,
SFA. MUFA., PUFA, MUFA/SFA . PUFA/SFA I
ARSAFIE 5 2 FWS 10T 22 TTHRECN 31.49%, FE
SCBREE T . Al EpE . TAA. EAA. MAA 94
SME S 56 3 FASGTI T ZEDTHREN 18.92%, FER
M R KR . EAA/TAA . EAA/NEAA Y728 St (5
=]

2.6.2 BT E ST S PT EE ST BR AT A R BTN AR
’ R 7 WA, B3 DA B E A RERECR Y 17 Fb
DA =t AN s v NN (= < W = VA iz Ly 2 R S Ty AR A S
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Table 7 Eigenvectors and loading matrix of first three principal
components
EPEN S CRES W
FREM R #fr  FHERE BT FHEmE 2
HHB 0.176 0512 —0.362 —0.838  0.105  0.188

KL 0.303  0.880 0.159  0.369 -0.166 —0.298
syl 0313 0.910 -0.001  —0.002 0.232 0415

H1ERS

A SRR

SR 0311 0.903 0.172  0.398 0.091  0.163
AIEMEEE —0.184  —0.533 0357  0.827 -0.100 —0.180
TAA -0.002 -0.006  0.430  0.994 0.062  0.111
EAA 0.032  0.092 0378  0.874 0266  0.476
MAA —-0.091 -0.263 0411  0.952 0.089  0.159

BEREEMR  -0.026 -0.075 0225  0.521 0474  0.850
EAA/TAA  0.113  0.328 -0.178 —0.412 0474 0.850
EAA/NEAA  0.044  0.128 -0.077 -0.178 0.544  0.976

SCRAA 0340  0.987 -0.068 —0.158 0.012  0.021

SFA —0.340 —0.987 —0.043  —0.100 0.070  0.125
MUFA 0339 0.985 —0.071 -0.164 —0.032  -0.057
PUFA 0.277  0.805 0.237  0.549 —0.124 -0.223

MUFA/SFA 0336  0.976 —0.012 -0.027 -0.120 —0.214
PUFA/SFA  0.296  0.859 0.183  0.423 —0.161 —0.288

U, AV AT S BTE bR LR e R 2
Z,=0.176X,+0.303X,+...+0.336X,,+0.296X ,,
Z,=—0.362X,+0.159X,+...—0.012X,,+0.183X,
7,=0.105X,-0.166X,+...—0.120X,,—0.161X,
b X X X X7 SRR AN R TR

BE R ERAT S LSRR, Z, . Z, Bl Z5 S FOR 32

WS 1. 2.3 AR E.

AR 3 A s 17 28 ST, FESS SN R T
PRI A I H 2 B BT AR O ST AR, 155
ZEA S RPN AL . 2=0.496Z,+0.315Z,+0.189Z,
IS AR YA AL H A [] TR B g R A I L 5
B G453 S, 2521 0Lk 8.

£ 8 MBHEAR ERLEA TR
Table 8 Principal component comprehensive scores of quality

indicators
il Z, Z, Z, z Hey
T1 2.030 —2.870 -0.850 -0.058 3
T2 0.100 0.130 2.690 0.599 2
T3 2.010 2.790 —1.000 1.686 1
T4 —4.140 —0.050 —0.840 —2.228 4

H# 8 ATFS, 45 1. 2. 3 TIN5 Fers 43 31
J& T1. T3. T2, T3 BRACA 4SS BILR 51955 5 =
(1.69), Hi 2 T2, T1. T4, ¢ LATHS, Bedent dihs
il B TR 90 °Co
3 iR

Ao Wy, ST EEER . ARIIR S BT AT AR
ST TP S T HldEe iR . T &t B RN
ARG, SEOR A AR S nmEm 5 252
MBI, Eitk, SEg At AH L, BASE H I
HIFHBRELTG . 90 °C T AT AT IR SR OR T
105 °C.(P>0.05), 35 W), TAA. EAA . CEAA . MAA |

ANHLFNBIITR 5 s BRI R %t 40 B e, M IR YT
PRARXT S50 M TA L IT (B RAIR, ELRITRZAHENR | SR
LR S B RS PR A R IR A 2E(H RO . 254
ZX EAAL 25T 0.95, 2R 4754 FAO/WHO
FARA U i i, SR T HRIREE S 60, 75, 90,
105 °C Ay iR A s eIl AV Sy D0 Jon i 25 1 BT B 5L
TH X AN [ R B R AT I B2 S B R AR A T
JST o3 B R B, R BER S AR MR UG TR IR
90, 75, 60, 105 °C. Zf LR, 90 C i B A
TR S E BT ACE SR T L, 2R
AL S TR B R, A S S T 2 e =
%, [AIA, H ARSI A A i 2 TAS IR
TR B ROAL TR, AP S HA 7 O IR A
MBS . PRIk, S RT 2SR TR L YR XL
SE Ry SRR S TAL B, LIRS A R T
H B N 11 25
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