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Effect of microwave pretreatment on the comprehensive
quality of oil — tea camellia seed oil
JIANG Liyan,LIU Zhihui, DENG Zhiwei, DONG Jiabao, XIAO Xinsheng

( College of Chemistry and Bioengineering, Hunan University of Science and Engineering,
Yongzhou 425199 , Hunan , China)
Abstract: To investigate the novel processing methods for improving the quality and flavor of oil — tea
camellia seed oil, the oil — tea camellia seed was pretreated with microwave power (380, 540, 700 W)
for 2 — 10 min, then pressed to produce oil, and the effect of microwave pretreatment on the oil yield of
oil —tea camellia seed and comprehensive quality of the oil were investigated. The results indicated that
microwave pretreatment significantly increased the oil yield of oil — tea camellia seed and had no effect on
the fatty acid composition of the oil. Additionally, microwave pretreatment increased the acid value and
peroxide value of the oil, but both were within the national standards. Microwave pretreatment

significantly increased the total phenol and squalene contents of oil — tea camellia oil. The content of o —

tocopherol in oil increased by 2 - 10 min of

U AS E B 2024 — 05 —22 . &8 H #8:2025 — 03 — 01 microwave pretreatment at 380 W and 540 W,
HESTE . WHE A RE 225 4T H (20241J7192) 5 A4 1l while decreased after microwave pretreatment at
P& SRR R0 (2023YZ022) ;IR 3R 400 i 8 2 700 W for more than 4 min. Five phytosterols,

IR 48 T S S2 B 55 9 B (XNZW17C02) namely geranyl linalool, lanosterol, stigmasterol,
YEE Ry T3 (1989) , 4, YRV, Wi+, HF 5T 5 18] £ lupeol, and o — amyrin, were primarily detected
G 5 i I8 4k 2 (E-mail ) 1yj5423@ 163. com, in the oil. The content of these five phytosterols

BIEESE oA, 252, -1 (E-mail ) 58022849@ qq. com,, fluctuated under different microwave pretreatment
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conditions but was overall significantly higher than that of the unpretreated sample. A total of 37 volatile
compounds were identified in the oil, among which aldehydes were the main volatile compounds, with
hexanal accounting for the highest proportion. Ten key flavor components were screened in the oil by
relative odor activity value ( ROAV ) analysis, including hexanal, heptanal, octanal, nonanal,
phenylacetaldehyde, decanal, pentanal, 2 — methylpyrazine, 2,5 — dimethylpyrazine, and 2 — ethyl —
6 — methylpyrazine. The key flavor components significantly increased after microwave pretreatment and
gradually shifted from fatty, fruity, and grassy notes to nutty and roasted notes with microwave power and
pretreatment time increasing. In conclusion, appropriate microwave pretreatment can improve the
nutritional quality and flavor of oil — tea camellia seed oil.

Key words: microwave pretreatment; oil — tea camellia seed oil; comprehensive quality; fatty acid

composition ; micronutrient; volatile flavor component
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yield of oil —tea camellia seed
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Table 1 Effect of microwave pretreatment on the acid

value and peroxide value of oil — tea camellia seed oil

T ThAb 3 fiz {6 (KOH) / Eu =N (<
HER/W  HE]/min (mg/g) (mmol/kg)
X HR 0.22 +0.03" 1.10 £0.01

2 0.24 £0.01" 1.12 +0.01°
4 0.25 +0.02%" 1.20 +0.02'
380 6 0.26 +0.01"" 1.24 +0.01"
8 0.29 +0.01°%" 1.27 +0.04"
10 0.33 £0.03" 1.46 +0.01°

gR1
o AL % {8 (KOH) / A E/
hE/W A/ min (mg/g) (mmol/kg)
2 0.26 +0.05"" 1.21 £0.02°
4 0.27 +0.01"% 1.26 £0.03"
540 6 0.33 +0.04 1.31 £0.01#
8 0.35 +0.01° 1.38 £0.04°
10 0.37 £0.01° 1.53 £0.01°
2 0.32 £0.01°% 1.34 +£0.01°
4 0.44 +0.03¢ 1.41 £0.04"
700 6 0.73 +0.08° 1.44 £0.02*
8 0.92 £0.03" 1.54 £0.02"
10 1.11 £0.09° 1.71 £0.01°

RPN E TR R ZR B3 (p <0.05) . TR
Note : Different letters in the same column indicate significant

differences (p <0.05). The same in the following tables
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Table 2 Effect of microwave pretreatment on fatty acid composition of oil — tea camellia seed oil

e HALRE

T/ %

DpE/W O /min fREE fEARRR MMAR WOlMR WRRIR  fEERR EREIRIR IRRURIIR SRS
POl 6.99 2.86 84.33 5.13 0.22 0.03 0.44 9.88 90.12
2 6.84 2.39 85.21 4.81 0.26 0.03 0.46 9.26 90.74
4 6.91 2.67 84.73 4.90 0.22 0.05 0.52 9.63 90.37
380 6 6.99 2.87 84.33 5.04 0.27 0.03 0.47 9.89 90.11
8 6.91 2.95 84.23 5.12 0.27 0.04 0.48 9.90 90. 10
10 6.90 2.85 84.47 4.97 0.27 0.05 0.49 9.80 90.20
7.01 2.91 83.90 5.43 0.27 0.04 0.44 9.96 90. 04
4 7.10 2.71 84.41 5.01 0.25 0.05 0.47 9.86 90. 14
540 6 7.05 2.80 84.00 5.37 0.27 0.04 0.47 9.89 90. 11
8 7.01 2.52 84.37 5.31 0.28 0.04 0.47 9.57 90.43
10 7.05 2.82 84.14 5.22 0.28 0.03 0.46 9.90 90. 10
2 6.90 2.93 84.47 4.91 0.27 0.05 0.47 9.88 90.12
4 6.89 2.84 84.24 5.21 0.28 0.05 0.49 9.78 90.22
700 6 6.98 2.78 84.15 5.29 0.28 0.04 0.48 9.80 90.20
8 6.95 2.81 83.91 5.52 0.28 0.04 0.49 9.80 90.20
10 6.92 2.93 84.12 5.21 0.28 0.04 0.50 9.89 90. 11
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Fig.2 Effect of microwave pretreatment on the total

phenol content in oil — tea camellia seed oil
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Table 3 Effect of microwave pretreatment on the content of squalene, sterols, and « — tocopherol in

oil — tea camellia seed oil

ek Hikb 3 it/ (mg/kg)

DiZ/W ]/ min ik X a-EFW FHEGEE FEHEE T PRETE o- FWIEE

Xof i 218.63' 116.94* 20.33¢# 1104.11°  124.08" 116.07' 866.99™

2 273. 40 128.79 24.88' 1 144.44"  441.97°  124.00 929.67'

4 370.40" 154.51° 24.27"% 1224.43™  603.98*  130.74! 936. 76"

380 6 607. 83" 194. 84" 28.67" 1344.65'  464.48°  143.90' 944. 80’

8 665.15" 230. 54 35.69° 1 666.43" 391.51"  153.54° 963. 33¢

10 688.39" 387.85" 40. 57 1 474.68% 264.33%  163.94" 973. 15"

2 575. 64 127.94 33.65° 1341.41°  468.44" 133. 33" 946. 07

4 647.74° 186.51¢ 43.78" 1 426.50"  439.17°  141.45" 954.98'

540 666.09" 212.38° 49.76" 1 643.50°  390.18' 153. 05" 975.50"

575.27" 213.48° 46. 82" 1514.54°  293.445 162.45" 969. 39°

10 334.02 390. 50° 48.06™ 1536.36° 206.61"  167.86" 972. 19

336.07 166. 34" 35.97¢ 1390.63" 306.60°  131.97" 959.19"

520. 238 259.83° 51.09° 1484.25" 367.82¢  142.70" 966. 20"

700 581.27¢ 166. 85" 47.28* 1700.36* 305.03'  157.39° 976.99*

336. 19" 72.90' 44 44" 1302.53%  229.65' 147.43¢ 970.20"

10 263.93* 46.06™ 36. 45" 1258.45"  339.77"  139.20" 963. 158

T3 T, 0 1Ak B 4 3 A% R I A
B AR B S TR (p<0.05), X5
Zeng %110 J 10 TUAD X 25K O oP £ B AR
H B 3AT BB AR TR 4598 — B 7E BB D 2 380
W AR A A 2 AL B ()
JE AT T 655 5 100 7 30 D1 3 540 W fE700 W R,
SRR I A U L 1] 19 9
TF 5 ARG

M3 AIE W, M2l o - AEE B R
46.06 ~390.50 mg/kg, HAr i Ak BEAH 55 %0 20
FAAERF 25 (p <0.05) o FERLH YA 380 W AN
540 W R A AFI R o - A2 A RS PAL B
PP ] {4 42 A< T o 5 T E Bl i B 30 700 W, il 2
FFMA o — AL 77 B 35 R REA T0AL I [A] FR) SE 4 5 T
i E TR, HAEME AL PE 8 (10 min I o — A= 7 M
B O IR AR o SR PR O Bl e T4 B AT LA s
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Table 4 Effect of microwave pretreatment on volatile flavor compounds composition of oil — tea camellia seed oil

X2/ %

&/ W 380W 380 W 380 W 380W 380W S40W S40W 540 W S40W 540W 700 W 700 W 700 W 700 W 700 W

™ 2min 4mn 6mn Smn 10mn 2mn 4mn 6mn Smn 10mn 2mn 4mn 6mn 8§ mn 10 min
(24
FE 2,34 2259 23.69 22.27 24.52 25.32 22.02 24.34 25.63 27.73 28.07 23.62 21.59 20.53 19.84 17.36
TE i 8.44 8.86 853 9.05 842 837 839 846 845 8.68 841 832 817 7.8 7169 7.58
s 13.42 11.87 11.58 10.57 9.94 11.83 11.07 12.15 9.36 7.64 7.88 6.67 6.76 6.43 5.83 5.46
TETE 12.84 12.16 11.74 10.41 10.79 10.97 8.75 7.73 838 7.92 6.08 6.57 571 8.78 8.56 8.42
S 253 239 2,18 1.91 1.86 1.67 1.84 1.78 2.41 2.17 2.52 2.88 2.75 2.68 2.47 2.34
K 252 191 2,92 225 2,59 2.02 2.63 2.3 211 1.85 1.25 2.83 2.04 L.72 1.80 2.85
i 6.77 529 636 6.57 558 448 524 443 3.69 518 5.4 530 461 4.5 3.7 3.4
I 3.96 3.78 3.8 434 348 3.57 3.52 431 536 327 3.6 3.36 3.72 293 252 1.3
s 119 1.59 141 130 1.56 1.23 1.8 122 1.12 107 0.88 144 1.60 121 0.75 1.08
2-HETRE 0.43 055 0.72 0.8 1.52 117 0.8 09 113 111 115 09 109 1.02 0.9 0.8
YR I RE 0.12 0.16 0.15 0.25 0.3
M 74.44 7099 73.01 69.56 70.26 70.63 66.14 67.67 67.64 66.62 64.84 62.16 58.29 57.81 54.33 50.86
N
Ff 1.88 1.37 1.4 173 1.51 1.28 1.29 1.57 1.4 127 1.11 132 1.5 137 0.9 0.8
Y .23 1.39 165 1.29 1.27 1.37 1.84 1.53 1.67 2.03 1.86 1.77 2.19 2.46 3.28 3.84
TEt—4 1.81 1.89 1.07 1.39 1.53 171 1.75 145 1.12 141 1.83 161 1.67 14 0.8 0.7
gt 1.4 195 197 177 1.9 1.8 2.01 18 2.07 16 1.5 1.6 146 1.57 0.93 1.09
Fak 0.43 0.57 0.49 0.64 0.50 047 075 0.82 078 097 1.2 1.18 1.36 1.23 174 1.60
B 6.77 7.17 6.60 6.8 677 672 7.64 7.20 7.12 7.37 7.53 7.50 8.22 8.04 7.74 8.07
723
/R 0.32 0.8 0.74 058 0.66 075 0.5 0.72 0.64 046 0.83 0.21
ok .78 1.89 1.27 1.39 1.53 L71 1.75 2.05 212 211 1.83 170 1.81 1.41 0.8 0.74
M 210 273 2.0 1.97 2.19 246 234 277 276 2.57 266 1.91 1.81 1.41 0.82 0.74
[lEES
2 - HUEL POk -3 - 0.22 0.46 0.47 0.72 0.89 1.32 1.37
AR -2 - TR 0.37 0.42 0.5 0.5 0.67 0.52 0.46 041 0.38 039 043 0.64 045 031 0.2 0.22
B S79y 0 0.66 0.48 0.31 0.33 0.56
§£;f;;ifﬁéﬁﬁé% T 0.79 1.14 1.3 157 1.26 0.84 0.65 1.28 0.8 1.64
Mg 0.37 0.42 0.5 051 0.67 0.52 125 1.5 172 218 215 2.61 230 279 2.76 3.79
[l
B Z TR .16 0.3 0.39 035 0.2 0.29 0.36 0.42 0.5 0.74 0.87 0.5 0.72 0.68 0.75 0.84
SRR 0.72 0.53 0.46 0.69 0.62 0.57 0.67 0.58 0.47 032 0.37
Vi i 0.51 0.47 0.51 0.87 0.76 0.62 0.8 1.27 1.47 1.3
B 1.88 0.87 0.85 1.04 0.84 0.86 154 1.47 156 190 2.00 114 1.57 1.95 2.22 2.18
2k
i 3.0 3.49 3.85 4.24 378 3.02 3.21 2.82 2.77 224 1.57 2.3 2.87 2.13 250 2.3l
i 232 2.85 252 1.93 1.92 1.74 1.57 1.3 1.81 1.67 1.3 1.3¢ 1.66 1.78 2.35 2.46
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e i 380W 380 W 380 W 380 W 380 W S40W S40W 540W S40W 540W 700 W 700 W 700 W 700 W 700 W
™ 2mn 4mn 6mn 8mn 10mn 2mn 4mn 6mn 8mn 10mn 2mn 4mn 6mn 8 min 10 min
et 216 236 242 256 249 238 254 247 244 221 239 262 269 2.83 279 2.64
haq 214 2.4 229 2.5 289 294 229 1.86 1.54 1.8 2.2 1.88 175 2.06 2.18 1.%
R 3.21 355 247 3.07 2.86 2.64 297 3.87 3.02 2.9 3.06 3.24 3.62 2.85 2.8 2.63
T e 0.3 0.26 0.5 0.69 0.67
HE 1292 14.67 13.55 14.32 13.94 12.72 12.58 12.36 11.58 10.9 10.58 11.73 12.85 12.18 13.37 12.65
g
I 152 178 1.95 225 1.85 213 256 1.64 1.8 214 235 221 1.97 1.8 256 2.74
B .52 178 1.95 2.25 1.85 2.13 256 1.64 1.84 2.14 235 221 197 1.82 2.5 2.74
PRIEN
2 - Bt 1L04 102 1.18 1.41 1.26 1.66 1.35 2.32 3.16 3.31 3.96 527 6.17
2,5 - LI 0.41 038 1.21 1.17 1.25 228 215 226 243 223 3.22 3.29 3.18 4.14 54
2 - 73 -6 - I 236 3.55 3.65 3.53 4.49
23,5 - = HSLpE 0.62 0.41 054 0.63 049 023 048 051 0.7 0.63
3- 23 -2 - s 0.9 1.06 1.28 1.29 1.5 1.64 1.2 1.32 1.8 28 177 236 270 2.5 2.17
B 137 144 353 348 3.9 595 534 578 6.23 7.89 10.74 12.99 14.00 16.20 18.88
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Table 5 ROAYV of key flavor compounds in oil — tea camellia seed oil pretreated with microwave

e b [21,29-30] ROAV
&Y kB / 330 W 380W 380W 380W 380W S540W 540 W
(pg/'kg) X} i . . . . . . .
2 min 4 min 6 min 8 min 10 min 2 min 4 min
EC R 4.5 25.90 29.60 31.82 32.77 38.37 33.29 30.94 31.16
F B 3 14.67 17.42  17.19 19.98 19.77 16.51 17.68  16.25
TE 0.7 100.00 100.00 100.00 100.00 100.00 100.00 100.00  100.00
T 1 66.97 71.71 70.97 68.94 75.99 64.91 55.33  44.53
W 4 3.29 2.82  4.41 3.73 4.56 2.99  4.16 3.37
T 5 413 4.46  4.69  5.75  4.90 4.22  4.45 4.97
T 12 0.52 0.78 0.71 0.72  0.92  0.61 0.98 0.59
2 — LN 6 1.15 1.20 1.16 1.49 1.21
2,5 - " HISLLEE 30 0.08 0.08 0.27 0.27 0.25  0.48 0.41
2 - 23k -6 - HIkmnk 40
S [21,29-30] ROAV
&Y ﬁ%'zﬂu{?/ké) - 540 W 540W 540W 700W 700 W 700 W 700 W 700 W
6 min 8 min 10 min 2 min 4 min 6 min 8 min 10 min
F O 4.5 42.59  56.56 55.41 55.09 49.68 49.67 51.51  45.82
1F ps 3 21.06 26.51 24.90 29.11 28.20 28.41 29.95  30.01
1E 3 0.7 100.00 100.00 100.00 100.00 100.00 100.00 97.30  92.64
FE T 1 62.67 72.57 54.01 68.95 59.13  95.58 100.00 100.00
KO 4 3.94  4.24  2.78  7.43 5.28  4.68 5.26 8.46
AT 5 8.02  5.99  5.61 7.05 7.70  6.38 5.89 3.16
TR 12 0.70  0.82  0.65 1.26 1.46 1.10  0.73 1.07
2 — F S 6 2.07 2.06  3.43 5.53 5.71 7.19  10.26  12.21
5 — T H Lk 30 0.56  0.74  0.66 1.13 1.14 1.15 1.61 2.15
2 - 74 -6 — B I 40 0.62  0.92  0.99 1.03 1.33
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Note: In Figure a, 1 represents the control group, and 2 to 16 correspond to microwave pretreatment conditions of 380 W 2 — 10

min, 540 W 2 — 10 min and 700 W 2 — 10 min, respectively
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Fig.3 Score plot (a) and load plot (b) of principal component analysis of key flavor compounds in

oil — tea camellia seed oil pretreated by microwave
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