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Abstract: [Objective] The objective is to investigate the aroma components, oil oxidation and antioxidant
capacity of Torreya grandis ‘ Merrillii’ nuts with different processing techniques, reveal the influence

mechanism of different processing techniques on the formation of aroma substances and oil quality of the nuts,
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and test the effects of different variables on chromaticity, sensory evaluation and oil quality, so as to explore the
optimal baking process. [Method] The aroma components of the nuts with three processing techniques (fried ,
roasted, and raw) were compared, and the acid value, peroxide value, total phenol content and DPPH free
radical scavenging activity of the three T. grandis ‘Merrillii’ materials were measured to determine the
appropriate processing technique. Furthermore, a single factor experiment with the first baking time, salt
soaking time and the second baking time as the variable factors was designed. Combined with sensory
evaluation of seeds, and determination of peroxide value, acid value, total phenol and DPPH radical scavenging
activity, the best baking processing was optimized by Design-Expert software. [Result] Terpenes were the
main aroma components of the nuts, up to 57.7%—70.5%. The types and total amount of aroma components in
roasted nuts were significantly higher than those in fried nuts, and the degree of oil rancidity of roasted kernel
was significantly lower than that of fried nuts. According to the effects of different baking factors on sensory
evaluation and chromaticity index, it was found that the optimal time for the first baking was 10—14 min
(200 C), the optimal salting time was 10—15 min, and the optimal time for the second baking was 90 —
120 min(120 °C). [Conclusion] The aroma components and oil quality of 7. grandis ‘Merrillii’ kernels
processed by baking are significantly better than those processed by frying. The best baking conditions are as
follows: baking at 200 °C for 12 min, then soaking in 20% salt solution for 10 min, and finally baking at 120 °C
for 95 min. [Ch, 3 fig. 4 tab. 29 ref.]
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THE Torreya grandis ‘Merrillii’ J&£1. G A2 F} Taxaceae HEW J& Torreya W RIVH LT A, Jyrh E e 5 4
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AR, HAn R FERLE , WS R R AR R AR AR PRI, 3 B A e T 2% R SR Ay o T BN
HEE, BRIGZAL, AEREHGR, 8B ny Xt AR -FRI R, AT DIGE KR, i
AT DASE KA b A9 g ()12, BRI R A D 2t A 1 — A B D R, SR AR IR B R . R,
AT A R AN AR SR (OB . AL Ge b i T 20 TR AR (Kb A ) VLS T2 T A&
(MR TAE) AL o1 o0t Sam e A b S P e ke 1z el ny 22 J tedss, 4R HE G o 78 v ) OGS i A
B3 B XTI R P B 1 HERE I T] | SRt () A ES 2 YLD A seE , DURT R (R S E
PEM AR AR &, AR HERHEE I T T2, Jf45 A 12 H Design Expert 8.0 X4 2 ¥, #EHL 3 &K
3 KA TR N T 43T, DA S AR BRI RR AN R N, B A 0 B AR I T T2

1 #MEE 7 *®
1.1 ##
T 2017 4F 10 HAEWTTTAR G324 RN T 5 B T 200 REEFAE, FHENLHE S, SEHIBIR . Bt

H IR FPAE, $ MBS AL 5 R T HEIX L KU S I I, s PG 5 B S AP /K 0 B i A (10£2) % i
G i B FPAREABAEAE 4 °C VKA &5



24 WroIL R R K A R 20224E2 H 20 H

1.2 Fik

WHE 3. O HIEERE, RS GbH o =0m T, QOBUEEAELIE, RS2 30k [22]
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B MR ML TR 3 5 RV W ik 15 52 ik [13], REAEB ek, 28 1 RBLESTRE o 200 °C, 1200k i
IYBOH 20% MR ER AT, 45 2 IRHLIEIR BE S 120 °C, &R E R . OF 1 HLE R EE R 6.
8. 10, 12, 14 min, FHEZHIEIZ 10 min, 55 2 WHLERHE]SY 90 min; Q@ERERIEE N 5. 10, 15, 20,
25 min, 5 1 RMEFEETE] A 10 min, 55 2 HEEE T4 90 min; B 2 RALKE BT [R]3% 8 30, 60, 90,
120 min, 2F 1 RBHERE SN 10 min, EHREHHE N 10 min.
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Sk WEEEE RLEE R 280 °C, BSFURIEREE 230 °C, PUMATEFIERIEEE K 150 °C; BT TR AMEERE
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Table 1 Standard of baking T. grandis ‘Merrillii’ seeds’ sensory analysis
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Y53 Bk > T 69.4% F 76.9%; BEISY T4y /> T 78.7% F 83.1%; ARSIy it 43 il 4 i 47.6% Fi
57.4%. 3 MEEMEFEY TGRS S ERE, N 57.7%~70.5%, HIEEEMEY), £99.9%~
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Table 2 Main aroma composition and content of 7. grandis ‘Merrillii’

TR BB (ng- g7

Kk P %
DU AE KRG A AE o0 Tl A A
1 a-JEMia-pinene 12.76+0.09 a 0.51£0.08 ¢ 0.73+0.12 b
2 H H:Mimyrcene 10.93+0.08 a 6.89+0.56 b 3.80£0.19 ¢
3 D-FrE M D-limonene 118.66+0.03 a 80.81£0.58 b 49.42+0.11 ¢
4 2,4- " HHEIEZ IG5 2,4-dimethylstyrene - 1.88+0.07 8.16+0.05
5 i il M terpinolene 6.29+0.38 a 1.53£0.24 ¢ 2.40£0.81 b
6 3- ¥4 fi3-carene 26.51£0.03 a 0.24+0.04 ¢ 0.65£0.22 b
7 1-=#1-tridecene 25.744+0.03 a 0.194+0.02 ¢ 3.82+0.01 b
8 5t T A (-)-isocaryophyllene 0.13+0.05 a 0.04+0.01 ¢ 0.07+0.01 b
o 9 fii\fjﬁ-éz*%xjtdiﬁ‘w‘trans-ﬁ-farnesene 0.19+£0.01 b 0.28+0.03 a 0.090.01 ¢
10 A 2 i #fimuurolene 0.06£0.01 b 0.07+0.01 b 0.15+0.02 a
11 3-FL#AHi5-cadinene 0.170.06 0.06+0.01 -
12 A-— KH B i A-dihydrohomocem 0.18+0.02 a 0.09£0.01 b 0.09+0.01 b
13 K H-#ilongifolene 0.15+0.03 b 0.19+0.05 b 0.30+0.01 a
14 A icedrol 0.39+0.03 b 0.17+0.02 ¢ 0.52+0.1 a
15 ZEHEB-JRMEL-B-pinene 62.83+0.07 - -
16 ZHIIK 2 fidimethy] styrene 25.84+0.09 - -
17 XU Midipentene 14.03+0.02 a 0.18+0.07 b 0.12+0.04 b
18 FMicomphene 0.350.01 - -
AL A Y A 305.21 93.13 70.32
1 ~++—¥undecyl alcohol 0.484+0.04 b 0.86+0.01 a 0.27+0.02 ¢
2 &4 £ dihydrocarvyl alcohol 3.51+0.67 a 0.27+0.03 ¢ 1.66+0.12 b
3 3-544fi-1-F3-decen-1-ol 0.46+0.15 b 1.21£0.05 a 0.32+0.07 ¢
4 F7FEfElinalool - 0.23+0.12 b 0.59+0.05 a
5 4-T§ 4 WE4-nonenol 11.29+0.18 0.18+0.02 -
6 a-FAj B alpha-terpineol 12.89+0.19 a 0.46£0.04 ¢ 4.03+0.16 b
7 LT FEperillol 1.25+0.05 0.43+0.01 -

Bk LAY 8 Jr:fi%@%l-hexadeoanol 9.24+0.08 a 0.38+0.12 b 0.19+0.08 ¢
9 2- K2 -propanol 0.86+0.08 a 0.060.01 b 0.09+0.01 b
10 AR WEnerolidol 38.43+0.25 a 0.44+0.04 ¢ 7.33+0.09 b
11 - &ifheptadecyl alcohol 0.29+0.01 ¢ 1.12+0.08 b 1.50£0.12 a
12 + = %EEEdodecano 1.79+0.09 0.23+0.03 -

13 LB cedrol 1.29+0.14 a 0.60+0.04 b 0.65+0.04 b
14 2-H 75 el 2-methyl cetyl alcohol 0.64+0.01 b 0.76+0.07 a 0.61£0.09 b
15 2~ PU%EREE 2-tetradecanol 1.36£0.09 a 0.44+0.18 b 0.06+0.01 ¢
16 1-1 DU Emyristyl alcohol 0.08+0.01 b 0.08+0.01 b 0.28+0.03 a
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Table 2  Continued
FEAMS BEEU (ngr )
KRE £ %
JEURHEAE R FATE I
17 L calcitonin 0.15£0.04a  0.05£0.09 b 0.20+£0.07 a
18 A 75 Hi B tert-hexadecane 0.49+0.08 0.30+0.09 -
19 2-(H /&2 2 B2-(octadecyloxy)ethanol 0.37£0.04b  0.54+0.08 a 0.06+0.12 ¢
20 6-f¥i6-octanol 0.99+0.14 - -
21 g EA 0.6240.06b  5.92+0.08 a 0.58+0.13 ¢
B AL AR 86.48 14.56 18.42
1 B 2-furaldehyde - 3.99+0.04 5.59+0.12
2 2- 2 KL C M 2-ethylhexenal 0.42+0.06 6.48+0.12 -
3 ZE ¥ camphor 4.99+0.8 a 0.87+0.11 ¢ 1.69+0.30 b
R EY) 4 T 1-nonanal 5.1120.16b  2.71x021 ¢ 9.56+0.26 a
5 + ¥ dodec aldehyde 0.74+0.05 0.19+0.02 -
6 2-+ ) 2-undecenal 1.4320.11 - 0.37+0.05
A G R 12.69 14.24 17.21
1 1E - P4itetradecane 2.49+£0.04a  0.47+0.06 b 0.88+0.05 b
2 iETL4theptadecane 0.09+0.01 ¢ 0.16£0.01 b 0.38+0.05 a
e tast’| 3 IE+JUbEninecane 0.44+0.15a  0.26£0.02 b 0.16£0.02 ¢
4 1E —+-E%EN-hexadecane - 0.16+0.01 0.18+0.06
LERAE A 3.02 1.05 1.60
1 A SL5E W2 5 P BiRisopropyl myristate 0.07+0.01b  0.12£0.01a  0.09£0.01 b
o 2 LB " H R "5 T Pidiisobutyl phthalate 0.18£0.02b  0.150.01b  0.49£0.01a
3 FEAH R H B methy] palmitate 0.0240.01b  0.02+0.01 b 0.04£0.01 a
4 SBIR IR IE T 59 EN-butyl octyl phthalate 0.17£0.01b  0.16£0.01 b 0.56+0.01 a
BRI A SR 0.44 0.45 1.18
1 L84 — FP Bk 1,2-dimethoxybenzene 12.03+0.04 a 3.18+0.04 b 0.56+0.04 ¢
S 2 Xt ik 1,4-dimethoxybenzene 021£0.03b  026+0.01b  1.01£0.09a
3 4 A TR 2-(dodecyloxy)ethanol 1.49+0.01 - 0.09+0.06
BEAL Y A 13.73 3.44 1.66
1 A HER B D(+)-carvone - 0.31+0.01 1.24+0.01
kD i ?ﬁ\ﬁcsz hﬂl(;;ﬁjzz,ﬁ 2-¥R L i 3-methyl-6 _ e v
- -6-(1- N - f]3-methyl-6-
3 (l-methyle(:thyli(;ne)-2-j;})/clohexene-l-one ’ 4580042 063£002¢  2.30:0.01b
B2 Ak A R 4.50 1.38 3.75
o 1 %ﬁﬂﬂﬁpalmific acid 1.68+0.09 2.50+0.04 -
FRZ LA R 1.68 2.50 -
I (A 1 2,6-:‘ ol %ﬂttl%Zﬁ-dimethyl piperazune - 3.28+0.07 0.090.01
ML AL A4 SR 0 3.28 0.09
1 N E A propylbenzene 0.25£0.02¢  6.91+0.05a 6.15£0.11 b
2 8] 55 PN 3 F £ P-isopropyltoluene 0.27+0.03b  0.30£0.01 a 0.31£0.01 a
3 1-F 4 BE-4- P 5 524 1 -methoxy-4-propenylbenzene 1.13£0.05b  2.16£0.03 a 0.25£0.01 ¢
FREY 4 1,2,3- = H 4 37%1,2,3-trimethoxybenzene 0.29+001b  0.67+0.02a  0.29+0.07b
5 3,4,5- =4 JLHF K3 4, 5-triMethoxytoluene 2.84+0.04 a 1.63+£0.07 ¢ 1.71£0.01 b
6 3,3",5,5'- DU H B 283,3,5,5 - tetramethylbiphenyl 0.31£0.01c  0.89£0.01 b 1.02+0.01 a
FREAA YRR 5.09 12.56 9.73

Y. —FoRARK . AR/ NG BEFIR AR AL R E] 2 5 i3 (P<<0.05)
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(kD 75 HE 4% 75 ) 22 [0 47 26 9T 2 10 29 B . 4% TN
Hr, EST 1 BTSRRI BN S . B A °
KA WY 2 EETURIY T RIS L FRALEY)
22 ARMITIZHEEMESHMRELENLLER s B HAL ) A,
WK 3 R . SIERHEMEAR LG, b 5 AR AL X A “
JERFHER R M . b A0 (RS T i 4 Y 2 0 2 % 0 SRR A
LTS, I DPPH &2 2 MRS M =
HERO BRI L LN TA IR TS 7 A "l —
Ko S 13 B 6 53 K533 6.984 1 6.214 mg- g, .ﬁﬁg%
DPPH H i 5E15BRAE J1 531K 58.93% #i1 50.43% . R . |
2.3 A[EIHEE T Z 3 SR BN & A0 R TN B9 2200 -2 0 2
Bl A5 1 HLE B ] A B JE G, A A6 H FHA 1(71.1%)
WO E G, ERAY ARG, HERE B 1 3FAARM A A 2 RS M
DNIFE 12 min B ER IS MECE YA 2 JC 54 Figure | PCA analysis of three different process of T. grandis
R, M 1 RHUERTEY 14 min B, RE PR Merrillii’ sceds
SrURRE (B 2A1 F1A2), BRI BYAAERM I 20— iR A, YEIEN /DT 10 min B, F{3K1H

MR HUBCE IR I 25 THE Ry & 5 (I 2B1 Fl B2), 55 2 YL RS I [a] % €2 5 1 0L 114 52 i)
W, 82 WHLERE Y 30 (60 min B, F{RmEEAC, MG R EIER] 90 min, W2 EEH B
AR A (8 2CH; HECE M 2 LA B, B EEE S 90 min B, BCE RN OIS A T
(1 2C2). 25 LRk, WIRREIPN AR, 551 KBS RS AERTE 2 10~14 min, SAEE R E
10~15 min, 27 2 YLK 9 e 4R 4] 2k 90~120 min,
2.4 AEIEHELEEI T T2 /N 54

% 4 Fron . W H Design-Expert #4656 pm i A 647 BHELE, BRI 4y) 53 1HE[H
1 IRBERE B[R] (4). FhREHE (B). 565 2 LB I ] (O)] Z W BY4LA 2 . 4y=0.640+0.1504+0.068 B+
0.042C—0.0194B—0.0054C+0.009BC+0.0824%+0.068B8>+0.021C%; i B ALIH (Poy) 5 3 MR K Z R B IS5
. Poy=2.610+0.1804+0.075B+0.056C—0.0304B+0.0214C+0.016BC+0.1104*+0.061B8>+0.024C*, Jif 4 f& 54
PLER P<0.05, AR ZE, KT P>0.05, A3, FEIHIEG ZE 0100 0.969 6 F10.984 4, 785
B R 1.96% 1 1.11%, ULIIRIAMULE BE Sy, 25 SR AT{E o mm g 16 (5] RE A e e DL HUE A Je £ S8
[ AR EAE ], HhZBBE, WHZR R, AEI 3A~3F AT X FR M Flst S A0 R 4 52 i) A2/
WRUCN S 1 RBEIE I ] R | 26 2 YCHERE ] |
3 #ih5itit

B ST T 8 A W S I SR = e A A i WA RO H i i AR P =2 — 1) Bk Juglans regia WAt
TR 29 KRV, HPEEEYI R 11 R, eSSV 4 M, BESRYIRT 3 Rh, ERIEYIT 3 R, kY
T, FRZEW B 4 RO, BRI IR Macadamia spp. WL S E 23 FE R MEY R, HAPEERIALA Y
9 Ff, MEMERALGY 9O Fh, WM LG 2 Fp, HAALAY 3 Fl, HUES IS AN IR ILE AT 33 FhE AL
g5, MEARZATIN TR FORERAT AR 4 R &85y, FRADEMEEE RG2S 2 285 B W5,
LASEKAN 2PV FE AT Terminalia catappa W25 5€ HE . B . MEERIEESS R A HUE 5 2 HF A

x3 AEMIAFAIEEEREUNRELE R

Table 3  Effects of processing techniques on oxidation ability and antioxidant activity of 7. grandis ‘Merrillii’ seeds
InT =t i Hr/(mg- g™ A AL (E/(mmol - kg ™) B/ (mg g™ DPPH | 375 BRI /%
JRLEAE 0.42140.0222 ¢ 1.194+0.032 ¢ 4.328+0.132 ¢ 79.43+2.42 a
HERE A 0.5214+0.0323 b 2.329+0.028 b 6.984+0.273 a 58.93+3.13 b
IO A 0.772+0.0382 a 7.382+0.273 a 6.214+0.243 b 50.43+£2.42 ¢

YL AR/ NS RN R R A 2 ) 25 5 35 (P<<0.05)
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Table 4 Results and design of Box-Behnken RSM experiment of baking 7. grandis ‘Merrillii’ seeds

Erie S5 1ML I ] /min IR AT E])/min 20 LRSI ] /min A/ (mmol - kg ") R /(mg- g™
1 10.00 10.00 105.00 2.478+0.06 0.514+0.02
2 10.00 12.50 90.00 2.562+0.04 0.561+0.03
3 10.00 12.50 120.00 2.618+0.02 0.654+0.04
4 10.00 15.00 105.00 2.693+0.03 0.729+0.03
5 12.00 10.00 90.00 2.581+0.03 0.645+0.03
6 12.00 10.00 120.00 2.675+0.03 0.710+0.04
7 12.00 15.00 90.00 2.693+0.08 0.720+0.04
8 12.00 15.00 120.00 2.852+0.06 0.823+0.02
9 14.00 10.00 105.00 2.936+0.03 0.879+0.03

10 14.00 12.50 90.00 2.833+0.03 0.832+0.06
11 14.00 12.50 120.00 2.973+0.03 0.907+0.06
12 14.00 15.00 105.00 3.029+0.03 1.019+0.02
13 12.00 12.50 105.00 2.581+0.03 0.645+0.03
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Figure 3 Response surface of baking technology three factors on POV and AV

Wor o ABEIEAE R R« JFURHEAE | e il A M A AL 08 T AE 1) 5 B A A% A A R ) S 4 i A 5 )
Horp D-Frfss & i O £ 5 (38.87%~86.77%), X5 ERTH AN AR NN rp 42 7E 19 2 2 A IR i —
o DATBS LA N DL BT, WA AR BRSNS AR L, ARG
2 TR B My T A48 A P I R T e e, 3w R T il AT B A 52 bR A A 2 22
AT R —— G Y R R WL = TR, SRR T2 A TR B A AR R AR A

BRIEL MRS, AAEAE e Yy, AR o B2 PP ™ bl i A T 2R bR . R
(AR 7K P38 5 i H R TG W R B A AT IR S AR AR B AT A R s . bl A M A R IR B2 . 3%
o T HUE EAERY, Wik 0.767 mg-kg ', FRIWIHLE BAMEA AR A AL RME T HEAL . X S5BUNED A2
BB, Bk HLE IS, BARY TS, (SRR R R, SRR D il i s L AR ARk i
AT R, RN R, WIS 5 SRR R B AF I S o Oy 1B SRR, R A
T A A TR R A P, A A S MR R A TS BRI R SRAEES A XTI -
ML i R rb B M A Y 22 B 2 SR A L IR SE R TR I . DPPH [ b 575 BRBE J 2 bt A AL i 4
M E AR FEXTAR BRI Tl R, R B RS Rz &0k 2 Bloin 707 W RE R = DPPH A i 2E i Bk
TS ARFFEAE R LB A 0 B9 R 3 BRI DPPH B i TAO I A, SR WIHLIE A A BT AL
PR E S TIOHRIANE, 28 LRI, A A A A JI TR TR 8 B AR T A0 ) AT, X vl B iR B BT 4R
(AL EPSN



30 WroIL R R K A R 20224E2 H 20 H

B RMLIE B ] () R S5 (A R I 5, (AR Sl 2 R A0k, el s n A Ak B
I FEE R A R B, B IR PR S R R, AT M P4y . VAZQUEZ-
ARAUJO ZEPV g BB KBTI A, A AR, KRAR ST . ARBFoTal R . KEE
JEIH R Y AE K, FRAERM - BB (0 B A iR R, R 25 IeAh, MRTEZN TR . k. W
AT . ASHIFSE A Design-Expert #4420 M T 25 % B HERR 3 g B AL RTS8 Ak B 1 5% 1] 0 g b7 A
R, HE— DR T R B A5, AR A 1 RBEE B B A [R] 2 12 min (200 °C), FeAEihiRmtiE
10 min, 5 2 YHEE A9 RS R4 95 min (120 C).

4 5F Xk

[1] LOU Hegiang, DING Mingzhu, WU lJiasheng, et al. Full-length transcriptome analysis of the genes involved in tocopherol
biosynthesis in Torreya grandis [J]. J Agric Food Chem, 2019, 20(67): 1877 — 1888.

[2] SUO Jinwei, TONG Ke, WU lJiasheng, et al. Comparative transcriptome analysis reveals key genes in the regulation of
squalene and P-sitosterol biosynthesis in Torreya grandis [J]. Ind Crops Prod, 2019, 131: 182 — 193.

[3] MORINI G. Volatile compounds in roasted and boiled Chinese chestnuts (Castane) mollissima [J]. Lebens-mittel-
Wissenschaft und-Technologie, 1995, 28(6): 638 — 640.

[4] KRIST S, UNTERWEGER H, BANDION F, et al. Volatile compound analysis of SPME headspace andextract samples from
roasted Italian chestnuts (Castanea Mill.) using GC-MS [J]. Eur Food Res Technol, 2004, 219(5): 470 — 473.

[5] CAMMERER B, KROH L K. Shelf life of linseeds and peanuts in relation to roasting [J]. LWT-Food Sci Technol, 2008,
42(2): 545 — 549.

[6] CHEN Baogiong, CUI Xiangyu, ZHAO Xin, ef al. Antioxidative and acute antiinflammatory effects of Torreya grandis [J].
Fitoterapia, 2006, 77(4): 262 — 267.

(7] Bhitty, SRUEME, RBUE, 458, N T T 2 A AR S AL A s AR TR P sl [T, o EDROI 27412, 2011, 26(5): 42 — 46.
GE Linmei, GAO Haiyan, CHEN Hangjun, et al. Effect of processing on lipid oxidation and antioxidant ability of Torreya
grandis [J]. J Chin Cereals Oils Assoc, 2011, 26(5): 42 — 46.

(81 BUNF-. MEIBSEALRE il BTk R Bt 5E (D). )M : AR B TR, 2011,

YAN Xiaoping. Research on Quality Improvement and Antioxidant of Roasted Sunflower Seeds[D]. Guangzhou: South
China University of Technology, 2011.

[9] AMARAL J S, CASAL S, SEABRA R M, et al. Effects of roasting on hazelnut lipids [J]. J Agric Food Chem, 2006, 54(4):
1315 —1321.

[10] MULLER A K, SCHONE F, GLEI M. Influence of roasting conditions on health-related compounds in different nuts [J].

Food Chem, 2015, 180(1): 77 — 85.

[11] WALL M M, GENTRY T S. Carbohydrate composition and color development during drying and roasting of macadamia
nuts (Macadamia integrifolia) [J]. LWT-Food Sci Technol, 2007, 40(4): 587 — 593.

[12] THAMMAPAT P, MEESO N, SIRIAMORNPNP S. Effects of NaCl and soaking temperature on the phenolic compounds,
a-tocopherol, y-oryzanol and fatty acids of glutinous rice [J]. Food Chem, 2015, 175(15): 218 — 224.

(13] TEEE, A5, W4, 4. FAIES S ABIEO ot B A T T Z 0], &bl 5 48 Tolk, 2013, 39(10): 151 — 155.
WANG Yao, YU Yong, GUO Lei, et al. Application of orthgonal experiment and fuzzy evaluation in development of
Torreya grandis processing technology [J]. Food Ferment Ind, 2013, 39(10): 151 — 155.

(14]  FATHE, XUAR], 28 T, 45 AN fin b A MR 7T i 107 98 B A R S 2B 08 o0 [0 PRI, 2016, 41(2): 101 — 105.
WANG Yanbin, LIU Bentong, QING Yuchuan, et al. Analysis of fatty acid and aroma substances in seed oil of different
species of Torreya grandis [J]. Chin Oil, 2016, 41(2): 101 — 105.

[15] KOZIEL J A, NGUYEN LT, GLANVILLE T D, et al. Method for sampling and analysis of volatile biomarker in process
gas from aerobic digestion of poultry carcasses using time-weighted average SPME and GC-MS [J]. Food Chem, 2017,
232: 799 — 807.

[16] ZHANG Zuying, JIN Hangbiao, SUO Jinwei, et al. Effect of temperature and humidity on oil quality of harvested Torreya
grandis cv. Merrillii nuts during the after-ripening stage [J]. Front Plant Sci, 2020, 11: 573 — 681.

(17] KRN, RGBSR, 25, A0S A HE SR SR v R R IS R T SR RE D s ) [T MRl B272, 2009, 45(3): 49 —


https://doi.org/10.1021/jf052287v
https://doi.org/10.1016/j.lwt.2006.03.015
https://doi.org/10.3969/j.issn.1003-7969.2016.02.024
https://doi.org/10.3969/j.issn.1003-7969.2016.02.024
https://doi.org/10.1016/j.foodchem.2017.04.062
https://doi.org/10.3389/fpls.2020.00573
https://doi.org/10.1021/jf052287v
https://doi.org/10.1016/j.lwt.2006.03.015
https://doi.org/10.3969/j.issn.1003-7969.2016.02.024
https://doi.org/10.3969/j.issn.1003-7969.2016.02.024
https://doi.org/10.1016/j.foodchem.2017.04.062
https://doi.org/10.3389/fpls.2020.00573

5539 5 1 1] W WAE NN T 7 sCEAER S ORI dh ) HLE S 31

(18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

53.

SONG Lili, GAO Haiyan, GE Linmei, et al. Effects of different packaging on lipid peroxidation and antioxidant ability of
Torreya grandis nuts during storage at room temperature [J]. Sci Silv Sin, 2009, 45(3): 49 — 53.

ZEF, AT, B ARG ORAECH . B2 SR RYUEATE T BT (T]. R, 2011, 32(23):
143 — 146.

LI Juxiu, ZHANG Xiaoning, LI Weiwei. Comparative studies of total anthocyanins, total polyphenols and antioxidant
activities of different pomegra [J]. Food Sci, 2011, 32(23): 143 — 146.

ZHOU Yan, SUN Shanshan, BEI Weiya, et al. Preparation and antimicrobial activity of oregano essential oil pickering
emulsion stabilized by cellulose nanocrystals [J]. Int J Biol Macromolecs, 2018, 112(3/4): 7 —13.

A KA, ZEMER, 22U, 2. 8 (AR IR R T 23 S A (0], SRR, 2020, 37(7): 1016 — 1024

SHI Tianlei, LI Xiaoying, ZUO Bo, et al. Analysis of the main aroma substances in eight walnut accessions [J]. J Fruit Sci,
2020, 37(7): 1016 — 1024.

FER, R TS, AREN . SN R o R R O AR S A L] APV R 2#4R, 2016, 37(6): 1223 — 1231.
JING Wei, SU Zipeng, LIN Lijing. Volatile profiling of Macadamia nuts during roasting [J]. Chin J Trop Crops, 2016,
37(6): 1223 - 1231.

LASEKAN O, ALFI K, ABBAS K A. Volatile compounds of roasted and steamed malaysian tropical almond nut
(Terminalia catappa 1L.) [1]. Int J Food Prop, 2012, 15(5): 1120 — 1132.

CHUNJ Y, LEE J S, EITENMILLER R R. Vitamin E and oxidative stability during storage of raw and dry roasted peanuts
packaged under air and vacuum [J]. J Food Sci, 2005, 70(4): 292 — 297.

ASHRAF M. Biotechnological approach of improving plant salt tolerance using antioxidants as markers [J]. Biotechnol
Adv, 2009, 27(1): 84 — 93.

XIERHE, BRbesk, skBE, 5. ZM2ELa Y3t v TR AL E BRI HIE N (7). P &2, 2018, 18(1): 95— 103.
LIU Huilin, CHEN Xiaomo, ZHANG Ying, et al. Inhibitory effects of polyphenolic compounds on Ne-carboxymethyl-
lysine in biscuits [J]. J Chin Inst Food Sci Technol, 2018, 18(1): 95 — 103.

AR, A, EANE R R v 22 W 2 W) B AR A K 5 A2 U IR DG T L. R IR RO AR, 2005,
38(11):2316 —2320.

GONG Changrong, WANG Aihua, WANG Songfeng. Changes of polyphenols in tobacco leaves during the flue-curing
process and relative analysis of some chemical components [J]. Sci Agric Sin, 2005, 38(11): 2316 — 2320.

DUDONNE S, VITRAC X, COUTIERE P. Comparative study of antioxidant properties and total phenolic content of 30
plant extracts of industrial interest using DPPH, ABTS, FRAP, SOD, and ORAC assays [J]. J Agric Food Chem, 2009,
57(5): 1768 — 1774.

HUL, JAZAE, SKRAE, 45, 0T Ak B SR T B B R AR TS PR s (0], Bl Tolk, 2014, 35(10): 120 — 123.
CHANG Hong, ZHOU lJiahua, ZHANG Liyan, et al. Effects of processing methods on antioxidant activity of flavonoids
from Chinese chestnut male inflorescence [J]. Food Ind, 2014, 35(10): 120 — 123.

VAZQUEZ-ARAUJO L, VERDU A, NAVARRO P, et al. Changes in volatile compounds and sensory quality during
toasting of Spanish almonds [J]. Int J Food Sci Technol, 2009, 44(11): 2225 — 2233,


https://doi.org/10.1080/10942912.2010.514086
https://doi.org/10.1016/j.biotechadv.2008.09.003
https://doi.org/10.1016/j.biotechadv.2008.09.003
https://doi.org/10.3321/j.issn:0578-1752.2005.11.023
https://doi.org/10.3321/j.issn:0578-1752.2005.11.023
https://doi.org/10.1021/jf803011r
https://doi.org/10.1111/j.1365-2621.2009.02063.x
https://doi.org/10.1080/10942912.2010.514086
https://doi.org/10.1016/j.biotechadv.2008.09.003
https://doi.org/10.1016/j.biotechadv.2008.09.003
https://doi.org/10.3321/j.issn:0578-1752.2005.11.023
https://doi.org/10.3321/j.issn:0578-1752.2005.11.023
https://doi.org/10.1021/jf803011r
https://doi.org/10.1111/j.1365-2621.2009.02063.x

	1 材料与方法
	1.1 材料
	1.2 方法
	1.3 测定方法
	1.3.1 不同加工工艺香榧种仁香气挥发性物质的测定
	1.3.2 色度测定
	1.3.3 感官测定
	1.3.4 过氧化值和酸价测定
	1.3.5 总酚质量分数和DPPH自由基清除活性测定

	1.4 数据分析

	2 结果与分析
	2.1 不同加工工艺香榧种仁呈香组分的变化
	2.2 不同加工工艺香榧油脂氧化和抗氧化能力比较
	2.3 不同烘烤工艺对香榧种仁颜色和感观评价的影响
	2.4 不同香榧烘烤加工工艺的响应面分析

	3 结论与讨论

