547 % 4 16 i Tl B Vol. 47 No. 16
2026 4 8 H Science and Technology of Food Industry Aug. 2026

B’Kiz}ifﬁ sk, 286, 55 T GC-E-Nose Hil HS-SPME-GC-MS A3 vb -4 2 fin Tk 2 v #4200 I3 14 3 252 fl R 7
J. B TR, 2026, 47(16): 55-65. doi: 10.13386/.issn1002-0306.2026010391

ZHANG Na, ZHANG Zhiwei, QU Yizhuo, et al. Analysis of the Dynamic Change Patterns of Volatile Compounds in Sea Buckthorn

Leaf Green Tea during Processing Based on GC-E-Nose and HS-SPME-GC-MSJ[J]. Science and Technology of Food Industry, 2026,

47(16): 55—65. (in Chinese with English abstract). doi: 10.13386/j.issn11002-0306.2026010391

HFREREE—RRRETUHEETRERAARENA ( BEEEH: FEEKEBRFER.
ERE)

T GC-E-Nose Fil HS-SPME-GC-MS R

TR SR Tad AR e A v B Y
AL

o B, SKERIE, R BRRERES
(1I.RXZA LK FAMBARAERSBAFLFR, REFTRARADERKE L LT, XiE 300134;
28 & GRS HOR PG, L R IE S 264000;
At B R A A A TR S, HR R 8 745000)

W EARR BT ERZ I IRATELARRSOHSTRAE, KRAAMEE-€£TFTEH KR (gas chromatog-
raphy electronic nose, GC-E-Nose) #=TR = B A8 A 3 8- 48 &35 £ 8K Al R (headspace solid-phase microextrac-
tion-gas chromatography-mass spectrometry, HS-SPME-GC-MS) , # &4k & > ZF K #1A] 947 (partial least squares
discrimination analysis, PLS-DA) . E X&) = %P % 54 (orthogonal partial least squares discrimination anal-
ysis, OPLS-DA) 7k, stib#ketim T et (XY)  RF (ZQ) . #4 (RN) . ¥F (CQ) . #¥4% (ZX) A
M (CP) 6 N BAIERBMRGA ST HITER., MY EZH5H. m%%f‘}] R T B A&t & AH
BHFER, ALEoMHD T RELE T0MFEREAS, AL BAFS AL, APEBA, BL HEEAAY
BB LA, mITIEF, BAERSEATENABEL: BEAKRS T 2824% BREF E MRty
58.64%, MALWRBHEA; BE, BALERRTYE, HEAEZADARAZS TS E. FALNZA %
tEHR, REREGENE, ARRHBAUESE (37.09%) « R&F (23.48%) AU L 4% 4. HS-SPME-
GC-MS % OPLS-DA # A (R*X=0.945, R’Y=0.982, 0=0.960) % =i 22 # X @EERA LY, L ETBHAEER
&, Ezzﬂﬁﬂlffﬂfﬁi#%# iﬁt’%‘ﬁ&. AF Rt (2)-2-THi-1-B5 £ &, FHR&EFRGHERR 5L, XF
AT R A B R Y T 12 J6 4 ﬁ’”‘%é‘mﬁ&’;}, FAs, WANB L mies R, KERENFRAEE DR &
AL T AR R A R b B4k }UJC AT ket SR T ERACR So A R I AR R
KBEIR: Ykt G5, e Tib AR AR R, TR B AR B-A AR &% RS B R R
HESES:TS272.5 SCERFRIRAD: A MEHHS:1002-0306(2026)16-0055-11
DOI: 10.13386/j.issn11002-0306.2026010391

Analysis of the Dynamic Change Patterns of Volatile Compounds in Sea
Buckthorn Leaf Green Tea during Processing Based on
GC-E-Nose and HS-SPME-GC-MS
ZHANG Na', ZHANG Zhiwei"*, QU Yizhuo?, CHEN Zhixi®

(1.Tianjin Key Laboratory of Food Biotechnology, School of Biotechnology and Food Science, Tianjin University
of Commerce, Tianjin 300134, China;

s A EA: 2026-02-01

HEEWHE: 53] FHy AR LR T4L (23ZYCGSN00380)

YEE I : ki (2000-) , %, BAEAFIC A, BT 61 AR S TR, E-mail: m13963653531@163.com,,
* J‘EEVE%‘. REMS (1979-) , F, ¥+, B3, A7 @ K= fedn TR, E-mail: zzw5301@163.com,


https://doi.org/10.13386/j.issn1002-0306.2026010391
https://doi.org/10.13386/j.issn1002-0306.2026010391
https://doi.org/10.13386/j.issn1002-0306.2026010391
mailto:m13963653531@163.com
mailto:zzw5301@163.com

B Tl B

2.Yantai Green Extract Food Technology Co., Ltd.,Yantai 264000, China;
3.Huachi County Gannong Biotechnology Co., Ltd., Qingyang 745000, China)

Abstract: The dynamic variation patterns of volatile components during the processing of sea buckthorn leaf green tea were
investigated using gas chromatography-electronic nose (GC-E-Nose) and headspace solid-phase microextraction-gas chro-
matography-mass spectrometry (HS-SPME-GC-MS), combined with partial least squares discrimination analysis (PLS-DA)
and orthogonal PLS-DA (OPLS-DA). Qualitative and relative quantitative analyses of volatile substances were performed
across six processing stages of sea buckthorn leaves. These were fresh leaves (XY), steam fixation (ZQ), rolling (RN), pan-
firing (CQ), aroma enhancement (ZX), and finished tea (CP). The results showed that there were significant differences in
the tea aroma profiles among the different processing stages. A total of 70 volatile components were identified in six sam-
ples. These covered eight major categories, including alcohols and aldehydes, of which aldehydes, alcohols, and olefins
were the dominant core categories. During processing, the volatile components showed strong stage-specific evolution. The
relative contents of the aldehydes continuously increased from 28.24% in fresh leaves to 58.64% in the finished tea and
became the most abundant category. In contrast, alcohols and esters decreased sharply throughout the entire process and
olefins increased to five times that of fresh leaves at the rolling stage. The aroma profile showed a characteristic trend of
"green leaf aroma fading, floral and fruity aromas enriching", with the finished tea having a composite aroma dominated by
floral (37.09%) and fruity (23.48%) notes. The OPLS-DA model based on HS-SPME-GC-MS (R’X=0.945, R*Y=0.982,
0*=0.960) identified 22 key volatile compounds, of which nonanal content was the highest. The different processing proce-
dures led to the formation of specific dominant components: Steam fixation facilitated the accumulation of (Z)-2-hexen-1-
ol, whereas rolling promoted the release of terpinolene. This study revealed that enzymatic reactions occurred prior to steam
fixation. These enriched the aroma components in subsequent processing, which then regulated aroma formation via mecha-
nisms such as thermal degradation and cell disruption. These results reveal the complex dynamic changes in volatile com-
pounds and provide a theoretical basis for sea buckthorn leaf green tea process optimization and quality improvement.
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gas phase chromatography-mass spectrometry
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Table 1 Dynamic changes in volatile components during the processing of sea buckthorn leaf green tea

15 BRI} ] A (%)
(min) ik CAS XY 7Q RN CQ 7X Cp
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6.97 3,7- -1 106-21-8 - - - 0.28+0.02° 1.21+0.01° -
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s
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6.52 (2)-p-% s 3338-55-4 - - 2.210.05 - - -
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Fig.3 Aroma profiles during the processing of sea buckthorn leaf green tea
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