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Mục�tiêu�của�nghiên�cứu�nhằm�khảo�sát�thành�phần�hóa�học�và�hoạt�
tính�sinh�học�của�tinh�dầu� lá�Trà�hoa�đỏ�ở�Sìn�Hồ,�Lai�Châu.�Sử�
dụng�phương�pháp�chưng�cất�lôi�cuốn�hơi�nước�để�trích�ly�tinh�dầu.�
Thành�phần�hóa�học�của�tinh�dầu�được�xác�định�bằng�phương�pháp�
sắc�ký�khí�khối�phổ�GCMS.�Đánh�giá�khả�năng�kháng�oxy�hóa�của�
tinh�dầu�lá�Trà�hoa�đỏ�bằng�phương�pháp�sử�dụng�gốc�tự�do�DPPH.�
Kết�quả�của�nghiên�cứu�đã�xác�định�được�tinh�dầu�lá�Trà�hoa�đỏ�có�
20�thành�phần�với�thành�phần�bao�gồm��este�chiếm�tỷ�lệ�cao�nhất�
(39,62%),� tiếp� theo� là�Àavonoid� (34,86%),�phenol� (12,23%),� axit�
���������và�các�hộp�chất�khác.�Tinh�dầu�lá�Trà�hoa�đỏ�có�hoạt�tính�
kháng�oxy�hóa�IC

��
� �������μg/ml.�Những�kết�quả�nghiên�cứu�này�

tạo�cơ�sở�cho�các�nghiên�cứu�tiếp�theo�và�phát�triển�các�sản�phẩm�
chức�năng,�sản�phẩm�chăm�sóc�sức�khỏe�từ�thành�phần�hóa�học�của�
loại�cây�này.
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1.�Introduction

9LHWQDP�has�been�identi¿ed�as�a�center�for�the�
GLVWULEXWLRQ� RI� Camellia� VSHFLHV�� $PRQJ� WKHP��
Camellia� � LV� D� ODUJH�DQG�HFRQRPLFDOO\� LPSRUWDQW�
JHQXV�ZLWKLQ�WKH�7KHDFHDH�IDPLO\��2XW�RI�WKH����

Camellia� VSHFLHV� GLVWULEXWHG� LQ� 9LHWQDP�� UHG�
Àower�tea�lines�have�attracted�signi¿cant�attention�
IURP� VFLHQWLVWV��Camellia� rubriÀora�� DOVR� NQRZQ�
as� red-Àower� tea,� is�named�after� its� red�Àowers.�
It� was� ¿rst� discovered� in� Vietnam� in� 1998,� at�
7DP�'DR�1DWLRQDO�3DUN��9LQK� 3KXF�� E\�1LQK�	�

+DNRGD�� DQG� KDV� JUDGXDOO\� EHHQ� FXOWLYDWHG� DV�

DQ� RUQDPHQWDO� SODQW�� ,Q� VRPH� FRXQWULHV�� UHG�

Àower�tea�is�often�used�by�locals�for�brewing�tea�
due� to� its� bene¿cial� properties.� Yellow-Àower�
WHD� KDV� PDQ\� YDOXDEOH� XVHV�� LQFOXGLQJ� WLPEHU�

SURGXFWLRQ�� SODQWLQJ� DV� DQ� XQGHU�FDQRS\� WUHH� LQ�

IRUHVW�EHOWV��VHUYLQJ�DV�D�SUHPLXP�EHYHUDJH�� DQG�

EHLQJ� D� YDOXDEOH� PHGLFLQDO� SODQW� LQ� PHGLFLQH��

7KH�Camellia�genus,�including�the�red-Àower�tea,�
SRVVHVVHV� YDOXDEOH� SKDUPDFRORJLFDO� SURSHUWLHV�

VXFK� DV� DQWLR[LGDQW�� DQWLFDQFHU�� DQWLEDFWHULDO��

antifungal,� and� antiviral� e൵ects.� Given� these�
SRWHQWLDO� XVHV�� WKH� GHYHORSPHQW� DQG� UHVHDUFK� RQ�
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red-Àower�tea�are�essential.�However,�there�is�still�
D�ODFN�RI�LQ�GHSWK�VWXGLHV�RQ�WKLV�SODQW��7KHUHIRUH��

LQ� WKLV� VWXG\�� ZH� ZLOO� RSWLPL]H� WKH� H[WUDFWLRQ�

process�of�essential�oil�from�red-Àower�tea�leaves�
LQ� WKH� 6LQ� +R�� /DL� &KDX�� FRQFXUUHQWO\�� ZH� ZLOO�

HYDOXDWH� WKH� ELRORJLFDO� DFWLYLWLHV� RI� WKH� REWDLQHG�

HVVHQWLDO�RLO�

2.�Literature�Review

9LHWQDP�LV�UHFRJQL]HG�DV�D�GLVWULEXWLRQ�FHQWHU�

IRU� Camellia� VSHFLHV�� $PRQJ� WKH� ��� Camellia�
species� distributed� in� Vietnam,� red-Àower� tea�
OLQHV� KDYH� UHFHLYHG� FRQVLGHUDEOH� DWWHQWLRQ� IURP�

VFLHQWLVWV��$FFRUGLQJ� WR� WKH� UHSRUW�E\�/H�1JX\HW�

Hai� Ninh,� red-Àower� tea� species� are� scattered�
IURP� WKH� 1RUWK� WR� WKH� &HQWUDO� +LJKODQGV� RI�

Vietnam.� Four� species� have� been� identi¿ed� in�
Vietnam:�(1)�Yodon�red-Àower�tea�(also�known�as�
Hong�tea),�discovered�in�Yodon�National�Park�and�
QDPHG� ³Camellia� yodonnesiss”;� (2)� Red-Àower�
WHD� �Camellia� kremp¿i),� ¿rst� reported� in� 1949.�
,Q�9LHWQDP��Camellia�kremp¿i�LV�IRXQG�LQ�.KDQK�
+RD�SURYLQFH�QHDU�/DP�'RQJ�DQG�1LQK�7KXDQ������

Double-petaled�red-Àower�tea�(Camellia�MDSRQLFD�
/���� FRPPRQO\� NQRZQ� DV� 7UD� 0\� �Camellia��
MDSRQLFD��� LV�YHU\�SRSXODU� LQ� -DSDQ��DQG�7UD�0\�

Àowers�have�been�imported�into�Vietnam;�(4)�Red-
Àower� tea� (Camellia� rubriÀora�� LQ� WKH� QRUWKHUQ�
mountainous�region,�¿rst�discovered�in�Tam�Dao,�
9LQK�3KXF��LQ������

The�red-Àower�tea�(Camellia�rubriÀora��IRXQG�
LQ� 9LQK� 3KXF� SURYLQFH� LV� D� ���� P� WDOO� ZRRG\�

SODQW�ZLWK�KDLU\�\RXQJ� EUDQFKHV��7KH� OHDYHV� DUH�

REORQJ� RU� ODQFH�VKDSHG�� �������� FP� ORQJ�� ������

FP�ZLGH��ZLWK�D� VPRRWK�XSSHU�VXUIDFH�DQG�KDLU\�

XQGHUVLGH� DORQJ� WKH�PDLQ� YHLQV�� WKH� OHDI� EDVH� LV�

ZHGJH�VKDSHG�� DQG� WKH� WLS� SRLQWHG� RU� VKDUSO\�

SRLQWHG��WKHUH�DUH�������SDLUV�RI�ODWHUDO�YHLQV��DQG�

petioles�are�1-1.2�cm�long.�The�Àowers�are�solitary�
DW� EUDQFK� WLSV�� UHG��ZLWK� D� ���� FP� GLDPHWHU�� WKH�

SHGLFHO�LV���������FP�ORQJ��%UDFWV�DQG�VHSDOV�DUH�

undi൵erentiated,� numbering� 9-10,� without� hairs.�

7KH� SHWDOV� DUH� QHDUO\� URXQG�� RERYDWH� RU� EURDGO\�

RERYDWH����������FP�ORQJ�

Currently,�research�on�red-Àower�tea�in�northern�
mountainous�areas�is�limited.�Studies�on�red-Àower�
tea�in�Vietnam�have�identi¿ed�the�presence�of�some�
LPSRUWDQW� FKHPLFDO� FRPSRQHQWV�� $FFRUGLQJ� WR�

Antia�et�al.�(2022),�using�liquid�chromatography-
mass�spectrometry�to�analyze�the�leaves,�Àowers,�
and� seeds� of� red-Àower� tea� (Camellia� MDSRQLFD��
KDV� UHYHDOHG� VHYHUDO� ELRORJLFDO� FRPSRXQGV��

such� as� phenolic� acids,� Àavonoids,� tannins,�
IDWW\� DFLGV�� WHUSHQRLGV�� DQG� RWKHU� FRPSRXQG�

JURXSV� >��������@��1RWDEO\��&�� MDSRQLFD� FRQWDLQV�

quercetin-3-O-β-D-xylopyranosyl-(1� 3)-O-α-L-
rhamnopyranosyl-(1� 6)-O-β-D-glucopyranoside,�
a� Àavonol� glucoside� with� superior� antioxidant�
FDSDFLW\� FRPSDUHG� WR� FRPPRQ� DQWLR[LGDQWV� OLNH�

/�F\VWHLQH�DQG�/�DVFRUELF�DFLG�>�@��7KH�ELRORJLFDO�

compounds� in� the� essential� oil� of� red-Àower� tea�
�Camellia�japonica)�o൵er�QXPHURXV�bene¿ts,�such�
as� antioxidant,� antibacterial,� anti-inÀammatory,�
DQG�DQWLFDQFHU�SURSHUWLHV�

3.�Methods

�����5HVHDUFK�0DWHULDOV�DQG�&KHPLFDOV

5HVHDUFK� 0DWHULDOV�� 6LQJOH�SHWDOHG� QRUWKHUQ�

mountainous�red-Àower�tea�(Camellia�rubriÀora��
JURZQ� LQ� 6LQ� +R�� /DL� &KDX�� 7KH� VDPSOH� ZDV�

identi¿ed�by�Assoc.� Prof.�Dr.�Ha�Duy�Truong�–�
'LUHFWRU� RI� WKH� &HQWHU� IRU� 7UDLQLQJ�� 5HVHDUFK�

RQ� &URS� DQG� /LYHVWRFN� %UHHGLQJ�� /HDYHV� ZHUH�

FROOHFWHG�HDUO\�PRUQLQJ��1RYHPEHU�������IURP�D�

six-year-old�red-Àower�tea�tree�and�preserved�for�
DQDO\VLV�DQG�VWXG\�

&KHPLFDOV�� )RRG�JUDGH� HWKDQRO�� Q+H[DQH��

&LWULF�$FLG��$FHWLF�$FLG��1D&O��1D�62���1D2+��

FKHPLFDOV� XVHG� IRU� H[WUDFWLRQ� DQG� DQDO\VLV� PHHW�

3$�VWDQGDUGV�

�����([SHULPHQWDO�'HVLJQ�0HWKRGV

([SHULPHQW����6WXG\�WKH�FKHPLFDO�FRPSRVLWLRQ�

of�red-Àower�tea�leaves.�Use�2g�of�red-Àower�tea�
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OHDYHV�WR�GHWHUPLQH�PRLVWXUH�FRQWHQW�DQG�WRWDO�DVK��

Use� 5kg� of� red-Àower� tea� leaves� to� analyze� the�
WRWDO�HVVHQWLDO�RLO�FRQWHQW�

([SHULPHQW����6WXG\�VROYHQW�WR�OHDI�UDWLR��7HVW�

VROYHQW�WR�PDWHULDO� UDWLRV� RI� ����� ����� ����� �����

�����/�NJ���7KH�EHVW�IRUPXOD�ZLOO�EH�VHOHFWHG� IRU�

subsequent�experiments.

([SHULPHQW� ��� 6WXG\� H[WUDFWLRQ� WLPH��

,QYHVWLJDWH� WLPH� LQWHUYDOV�� ���� ���� ���� ���� ���

PLQXWHV�DQG�VHOHFW�WKH�EHVW�IRUPXOD�

([SHULPHQW� ��� 6WXG\� VRDNLQJ� WLPH� IRU� UDZ�

PDWHULDOV��,QYHVWLJDWH�VRDNLQJ�GXUDWLRQV������������

�������KRXUV��ZLWK�RSWLPDO�FRQGLWLRQV�DV�SUHYLRXVO\�

GHWHUPLQHG�

([SHULPHQW� ���$VVHVV� DQWLR[LGDQW� DFWLYLW\� RI�

WKH�HVVHQWLDO�RLO�

([SHULPHQW� ��� $VVHVV� F\WRWR[LFLW\� RI� WKH�

HVVHQWLDO�RLO�

([SHULPHQW� ���(YDOXDWH� DQWLPLFURELDO�DFWLYLW\�

RI�WKH�HVVHQWLDO�RLO�

�����$QWLR[LGDQW�DVVD\

,QYHVWLJDWLRQ� RI� WKH� DQWLR[LGDQW� FDSDFLW\� RI�

Camellia� rubriÀora� HVVHQWLDO� RLOV� ZDV� WHVWHG�
XVLQJ� D� ����GLSKHQ\O���SLFU\OK\GUD]\O� �'33+��

technique�by�Radical�Scavenging�Activity�method�
�*ROGVFKPLGW��6���	�5HQQ��.���������'33+�LV�D�IUHH�

UDGLFDO�XVHG�WR�SHUIRUP�D�VFUHHQLQJ�UHDFWLRQ�IRU�WKH�

DQWLR[LGDQW�DFWLYLW\�RI� WKH�VWXGLHG�VXEVWDQFHV��7KH�

DQWLR[LGDQW�DFWLYLW\�ZDV�GHPRQVWUDWHG�E\�UHGXFLQJ�

WKH�FRORU�RI�'33+�IUHH�UDGLFDOV��DV�GHWHUPLQHG�E\�

PHDVXULQJ�WKH�RSWLFDO�DEVRUEDQFH�DW�����QP�

'LOXWH� ����P0�'33+� VROXWLRQ� LQ� HWKDQRO� E\�

dissolving�4�mg�of�DPPH�with�a�su൶cient�amount�
RI� HWKDQRO� WR� GLVVROYH� '33+�� 7KHQ� SXW� LQ� D�

volumetric�Àask�and�add�enough�ethanol�to�100�ml,�
LQ�D�FRORUHG�JODVV�ERWWOH��7KH�H[WUDFW�RI�Camellia�
rubriÀora�HVVHQWLDO�RLO�ZLWK�FRQFHQWUDWLRQ�RI������
—J���PO��������—J���PO��������—J���PO��������—J���

PO��������—J���PO�ZHUH�XVHG�LQ�WKLV�WHVW��)URP�HDFK�

FRQFHQWUDWLRQ�� ��PO� ZDV� WDNHQ� DQG� UHDFWHG� ZLWK�

��PO� RI� '33+�� 6DPSOHV�ZHUH� NHSW� LQ� WKH� GDUN��

DW� URRP� WHPSHUDWXUH��$IWHU� ���PLQXWHV��PHDVXUH�

WKH� DEVRUEDQFH� DW� ���� QP�� 7KH� H[SHULPHQW� ZDV�

SHUIRUPHG�LQ���UHSOLFDWHV�

7KH�SHUFHQWDJH�RI�VFDYHQJHG�'33+�RI�H[WUDFW�

ZDV�FDOFXODWHG�XVLQJ�WKH�IROORZLQJ�IRUPXOD�

DPPH�scavenging�e൵ect�(%)�=�
$

F
�$

H
[���

$
F

,Q�WKHUH�

$F��$EVRUEDQFH�RI�FRQWURO�UHDFWLRQ

$H��$EVRUEDQFH�LQ�SUHVHQFH�RI�WHVW�RU�VWDQGDUG�

VDPSOH

7KH� ,&
��
� YDOXH� RI� WKH� VDPSOH�� ZKLFK� LV� WKH�

concentration� of� sample� required� to� inhibit� 50%�
RI� WKH� '33+� IUHH� UDGLFDO�� ZDV� FDOFXODWHG� IURP�

VDPSOH� FRQFHQWUDWLRQ� DQG� '33+� ����� XVLQJ�

Excel�software,�make�a�regression�equation�of�the�
IRUP�\� �D[���E�VKRZLQJ�WKH�FRUUHODWLRQ�EHWZHHQ�

'33+����� �\�� DQG� FRQFHQWUDWLRQ� �[���7KH� ORZHU�

DEVRUEDQFH� RI� WKH� UHDFWLRQ� PL[WXUH� LQGLFDWHG�

KLJKHU�IUHH�UDGLFDO�DFWLYLW\�

�����0HWKRG�IRU�(YDOXDWLQJ�&\WRWR[LF�$FWLYLW\

3URFHGXUH��

8VH� WKH� 077� ��������GLPHWK\OWKLD]ROH���\O��

�����FDUER[\PHWKR[\SKHQ\O�������VXOIRSKHQ\O��

2H-tetrazolium)� assay� to� evaluate� the� e൵ects� on�
WKH� YLDELOLW\� RI� FDQFHU� FHOOV�� LQFOXGLQJ� +HS*��

OLYHU� FDQFHU� FHOOV� DQG� 0&)�� OXQJ� WXPRU� FHOOV��

Cells�are�plated�in�96-well�plates�(1.5�x�10⁵�cells/
ZHOO��� LQFXEDWHG� ZLWK� VDPSOHV� DW� FRQFHQWUDWLRQV�

ranging� from� 100�→�6.25� µg/ml� for� extracts� or�
50�→�1�µg/ml�(µM)�for�puri¿ed�compounds,�each�
FRQFHQWUDWLRQ� UHSHDWHG� WKUHH� WLPHV��(OOLSWLFLQH�RU�

3DFOLWD[HO� �7D[RO��LQ�'062�VHUYHV�DV� D�SRVLWLYH�

FRQWURO� �����7KH� IRUPD]DQ� FU\VWDOV� DUH�GLVVROYHG�

LQ� GLPHWK\O� VXOIR[LGH� �'062�� 6LJPD�$OGULFK���

and� absorbance� is� measured� at� λ� =� 540/720�nm�
on� an� In¿nite� F50� device� (Tecan,� Männedorf,�
6ZLW]HUODQG��
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Result�Calculation:�5HDG�UHVXOWV�RQ�DQ�(/,6$�
PDFKLQH� DW� �������QP�� &DOFXODWH� FHOO� VXUYLYDO�

�&6��YDOXHV�EDVHG�RQ� WHVW� VDPSOH� FRQFHQWUDWLRQV�

DV�D�SHUFHQWDJH�FRPSDUHG�WR�FRQWURO�

ܵΨ ൌ
���ሺmẫuሻ − ���ሺ�����Ͳሻ
���ሺ����ሻ − ���ሺ�����Ͳሻ ��ͳͲͲݔ��

7KH�&6��YDOXH�DIWHU�FDOFXODWLQJ�DFFRUGLQJ�WR�

WKH�DERYH�IRUPXOD��LV�HQWHUHG�LQWR�([FHO�FDOFXODWLRQ�

to�¿nd�the�average�%�±�standard�deviation�of�the�
WHVW�UHSHDWHG���WLPHV�DFFRUGLQJ�WR�'XFDQ¶V�IRUPXOD�

as�follows:�Standard�deviation�σ

( )( ) ( )A � � �[L [ Qσ = Σ − −

6DPSOHV� ZLWK� DFWLYLW\� �&6� �� ����� ZLOO� EH�

selected�for�further�testing�to�¿nd�the�IC50�value.

7KH�,&���YDOXH������,QKLELWRU\�&RQFHQWUDWLRQ��

LV�WKH�FRQFHQWUDWLRQ�RI�WKH�VDPSOH�DW�ZKLFK�����RI�

WKH� QXPEHU�RI� FHOOV� VWXGLHG� LV� LQKLELWHG��+RZ�WR�

FDOFXODWH�WKH�,&���YDOXH�

8VH� WKH�&6�YDOXH�RI���� FRQFHQWUDWLRQ� VFDOHV��

EDVHG�RQ�WKH�7DEOH�FXUYH�SURJUDP�DFFRUGLQJ�WR�WKH�

ORJDULWKPLF� YDOXH� VFDOH�RI� WKH�FHOO� JURZWK� FXUYH�

DQG� WKH� FRQFHQWUDWLRQ� RI� WKH� WHVW� VXEVWDQFH� WR�

FDOFXODWH�WKH�,&���YDOXH�

ͳ
ݕ ൌ ܽ  ܾ ��ܺ�

Where�Y:� concentration�of� test� substance;�X:�
&6�YDOXH����

Test� substances� with� IC50� <20� μg/ml� (with�
FUXGH�H[WUDFW��RU�ZLWK�FKHPLFDO�IUDFWLRQ��RU�,&���

≤� 4� μg/ml� (with� puUH� DFWLYH� VXEVWDQFH�� ZLOO� EH�
FRQVLGHUHG� WR� KDYH� F\WRWR[LF� DFWLYLW\� DQG� WKH�

DELOLW\�WR�LQKLELW�WKH�JURZWK�RU�NLOO�FDQFHU�FHOOV�

�����0LFURELDO�5HVLVWDQFH�6XUYH\

3URFHGXUH�

%DFWHULDO� &XOWLYDWLRQ�� &XOWXUH� EDFWHULDO�

solution�in�LB�liquid�medium,�shake�at�37°C�for�

������KRXUV��GLOXWH�EDFWHULD�WR�D�FRQFHQWUDWLRQ�RI�

10⁸�cells/mL.

3UHSDUH�PHGLXP�� 'LVVROYH� ��J� /XULD�%HUWDQL�

DJDU� ZLWK� ����� P/� GLVWLOOHG� ZDWHU�� VWHULOL]H� DW�

121°C�for�30�minutes,�pour�into�plates,�and�allow�
WR�FRRO�

6SUHDG� EDFWHULD� RQ� DJDU� VXUIDFH�� 6SUHDG� ����

—O�EDFWHULDO�VROXWLRQ�RQWR�WKH�DJDU�VXUIDFH��3LHUFH�

WKH�DJDU�ZLWK�D��PP�GLDPHWHU�WLS�RU�XVH�DQWLELRWLF�

GLVFV��0DUN�SODWHV�WR�DYRLG�FRQIXVLRQ��'ULOO�WKUHH�

ZHOOV�SHU�SODWH��RQH�ZLWK�ZDWHU��QHJDWLYH�FRQWURO���

RQH� ZLWK� DPSLFLOOLQ� ����J����P/�� SRVLWLYH�

FRQWURO���DQG�RQH�ZLWK�HVVHQWLDO�RLO��3LSHWWH�����—O�

RI�GLOXWHG�HVVHQWLDO�RLO�LQWR�WKH�ZHOO�

Incubation:�Incubate�at�37°C�for�12-24�hours,�
WKHQ� REVHUYH� DQG� PHDVXUH� WKH� LQKLELWLRQ� ]RQH�

GLDPHWHU�

$QWLEDFWHULDO�=RQH�$QDO\VLV

0HDVXUH�LQKLELWLRQ�]RQHV�WR�DVVHVV�DQWLEDFWHULDO�

DFWLYLW\�

$YHUDJH�GLDPHWHU�RI�DQWLEDFWHULDO�]RQH� �'���G

:KHUH�'� LV� WKH� LQKLELWLRQ�]RQH�GLDPHWHU��DQG�

G�LV�WKH�ZHOO�GLDPHWHU�RU�DQWLELRWLF�GLVF�GLDPHWHU�

�PP��VWURQJ�DFWLYLW\������

���PP��PRGHUDWH�DFWLYLW\�����

���PP��ZHDN�DFWLYLW\����

�PP��QR�DQWLEDFWHULDO�DFWLYLW\����

����� 6RPH� SK\VLFRFKHPLFDO� RI� &DPHOOLD�
rubriÀora�HVVHQWLDO�RLOV

3UHOLPLQDU\� VHQVRU\� H[DPLQDWLRQ� RI� HVVHQWLDO�

RLOV� LV� EDVHG� RQ� WKH� REVHUYDWLRQ� RI� H[WHULRU�

LQGLFDWLRQV� VXFK� DV� RGRU�� WDVWH�� FRORU�� DQG�

WUDQVSDUHQF\�� 7KLV� DOORZV� IRU� D� SUHOLPLQDU\�

assessment� of� the� essential� oil’s� quality� as� well�
DV�WKH�SODQQHG�XVDJH�RI�WKH�HVVHQWLDO�RLO��6HQVRU\�

DVVHVVPHQW�EDVHG�RQ�7&91������������

�����'DWD�VDWLVWLFDO�DQDO\VLV�PHWKRGV

$OO�RI� WKH� WHVWV�ZHUH� FDUULHG�RXW� LQ� WULSOLFDWH��

7KH� UHVXOWV�DUH�SURYLGHG�DV�PHDQV�ZLWK�VWDQGDUG�



1JX\HQ�&RQJ�' 9RO�����1R��B$XJXVW�����_�S������

_��

GHYLDWLRQV� IURP� WKUHH� VHSDUDWH� VWXGLHV��$QDO\VLV�

RI�YDULDQFe�(ANOVA)�was�used�to�¿nd�signi¿cant�
di൵erences,� which� were� then� tested� using� the�
'XQFDQ�WHVW�DW�D�3��������OHYHO��'DWD�ZHUH�DQDO\]HG�

E\�XVLQJ�6366�6WDWLVWLFV�VRIWZDUH��YHUVLRQ������

4.�Results

�����5HVHDUFK�5HVXOWV�RQ�6ROYHQW�WR�0DWHULDO�
5DWLR�6HOHFWLRQ

Di൵erent� solvent-to-material� ratios� a൵ect� the�
\LHOG� RI� HVVHQWLDO� RLO� REWDLQHG�� 7DEOH� �� VKRZV�

WKDW� WKH� UDWLRV� RI� ���� DQG� ���� �/�NJ�� \LHOG� WKH�

KLJKHVW�HVVHQWLDO�RLO�FRQWHQW��+RZHYHU��WKHUH�LV�QR�

statistically� signi¿cant� di൵erence� between� these�
WZR�IRUPXODV��,Q�WKLV�VWXG\��D������/�NJ��VROYHQW�

to-material� ratio� was� selected� for� subsequent�
H[SHULPHQWV�

Table�1:�The�e൵ect�of�water/raw�material�ratio�
on�total�essential�oil�content

No.
Water/ingredient�ratio�

�/�NJ�

Total�essential�oil�content
���

� ��� �����D

� ��� �����F

� ��� �����E

� ��� �����EF

� ��� �����F

(Note:�Letters�in�the�same�column�indicate�statistically�
signi¿cant�diৼerences�at�α�=�0.05)

����� 5HVHDUFK� 5HVXOWV� RQ� ([WUDFWLRQ� 7LPH�
6HOHFWLRQ

7DEOH� �� VKRZV� WKDW� WKH� HVVHQWLDO� RLO� \LHOG�

LQFUHDVHV�ZLWK� ORQJHU�GLVWLOODWLRQ� WLPHV�� UHDFKLQJ�

WKH� KLJKHVW� \LHOG� DW� ��� PLQXWHV� �������� RI�

GLVWLOODWLRQ�� +RZHYHU�� DIWHU� ��� PLQXWHV�� WKH�

HVVHQWLDO� RLO� FRQWHQW� VOLJKWO\� GHFUHDVHV�� 7R� VDYH�

WLPH�DQG�FRVWV��H[SHULPHQWV�ZHUH�VWRSSHG�DIWHU����

PLQXWHV��7KXV�� D� GLVWLOODWLRQ� WLPH� RI� ���PLQXWHV�

ZLOO�EH�XVHG�LQ�IXUWKHU�H[SHULPHQWV�

Table�2:�Results�of�the�e൵ect�of�extraction�time�
on�total�essential�oil�content

No.
Time

�PLQXWHV�

Total�essential�oil�content
���

� �� �����D

� �� �����E

� �� �����F

� �� �����H

�� �� �����G

(Note:�Letters�in�the�same�column�indicate�statistically�
signi¿cant�diৼerences�at�α�=�0.05)

�����5HVHDUFK�5HVXOWV�RQ�6RDNLQJ�7LPH�6HOHFWLRQ

%HIRUH� WKH� GLVWLOODWLRQ� SURFHVV� RI� Camellia�
rubriÀora�OHDI�HVVHQWLDO�RLO��WKH�UDZ�PDWHULDO�ZDV�
soaked� for� a� speci¿ed� period.� To� evaluate� the�
e൵ect�on�the�yield�of�essential�oil�obtained�in�this�
VWXG\��VRDNLQJ�WLPHV�RI���������������DQG����KRXUV�

ZHUH�XVHG�LQ�WKH�H[SHULPHQW��7KH�UHVXOWV�LQ�7DEOH�

��LQGLFDWH�WKDW�WKH�HVVHQWLDO�RLO�\LHOG�ZDV�KLJKHVW�

DW����KRXUV��7KHUHIRUH��D�VRDNLQJ�WLPH�RI����KRXUV�

ZDV�VHOHFWHG�IRU�WKH�IROORZLQJ�H[SHULPHQWV�

Table�3:�Results�of�the�e൵ect�of�soaking�time�
on�total�essential�oil�content

&7
Time
�KRXUV�

Total�essential�oil�content
���

�� � �����D

�� � �����D

�� �� �����E

�� �� �����F

�� �� �����E

(Note:�Letters�in�the�same�column�indicate�statistically�
signi¿cant�diৼerences�at�α�=�0.05)

�����2SWLPL]DWLRQ�RI�WKH�([WUDFWLRQ�3URFHVV

Based�on�surveys�of�factors�a൵ecting�distillation�
conditions,� inÀuential� factors� include� soaking�
WLPH�� VROYHQW�WR�PDWHULDO� UDWLR�� DQG� GLVWLOODWLRQ�

WLPH��7KH�%R[�%HKQNHQ�H[SHULPHQWDO�GHVLJQ�ZLWK�

WKUHH�YDULDEOHV�DQG�WKUHH�OHYHOV�ZDV�XVHG�IRU�WKLV�

VWXG\��'DWD�ZHUH�SURFHVVHG�XVLQJ�'HVLJQ�([SHUW�

����VRIWZDUH��6WDW�(DVH��,QF��0LQQHDSROLV��86$���

DQG�$129$�ZDV�XVHG�WR�HYDOXDWH�WKH�UHVXOWV�
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Table�4:�The�Box-Behnken�experimental�matrix�with�three�factors�extraction�time,�solvent-to-
material�ratio,�and�extracttion�time�was�applied�to�total�essential�oil�yield.

No.

Factor

Essential�oil�content�
���

A
Soaking�Time�

�KRXUV�

B
Water/ingredient�ratio�

�O�NJ�

&
Extraction�Time�

�PLQXWHV�

� ����� ���� ����� �����

� � ��� ���� ����� �����

� ����� ���� ����� �����

� ����� ��� ����� �����

� ����� ���� ����� ����

� ����� ���� ����� �����

� ����� ���� ����� �����

� ����� ���� ����� �����

� ����� ���� ����� �����

�� ����� ���� ����� �����

�� ����� ���� ����� ����

�� ����� ���� ����� �����

�� ����� ���� ����� �����

�� ����� ���� ����� �����

�� ����� ���� ����� �����

�� ����� ���� ����� �����

�� ����� ���� ����� �����

%\� DSSO\LQJ� UHJUHVVLRQ� DQDO\VLV� WR� WKH�

H[SHULPHQWDO� GDWD�� D� VHFRQG�GHJUHH� SRO\QRPLDO�

PRGHO� UHSUHVHQWLQJ� HVVHQWLDO� RLO� FRQWHQW� ZDV�

REWDLQHG�

Y�=�+�0,071�+�0,015*A�+�0,00215*B�+�0,012�
*C�+�0,003*A*B�+�0,012*A*C�-�0,00675*B*C�–�
0,020*A2�–�0,018*B2�–�0,025*C2

In�which�Y�is�the�essential�oil�content�obtained,�
WKH�YDOXHV���$��%��&�DUH�WKH�YDOXHV���RI�WKH�IDFWRUV�RI�

UDZ� PDWHULDO� VRDNLQJ� WLPH�� VROYHQW�UDZ� PDWHULDO�

UDWLR��DQG�GLVWLOODWLRQ� WLPH�� UHVSHFWLYHO\��$129$�

DQDO\VLV�LV�XVHG�WR�HYDOXDWH�WKH�PRGHO��7KH�UHVXOWV�

RI�$129$�DQDO\VLV�DUH�VKRZQ�EHORZ

Table�5:�ANOVA�Analysis�of�Essential�Oil�Extraction�Model�from�Camellia�rubriÀora�Leaves

Source SS DF MS F�value P�value

0RGHO ����� � �����(���� ������ ��������

$ �����(���� � �����(���� ������ ��������

% �����(���� � ����(���� ��� ������

& �����(���� ����(���� ������ �������
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Source SS DF MS F�value P�value

$% �����(���� � ����(���� ���� ������

$& �����(���� � ����(���� ������ �������

%& �����(���� � �����(���� ����� ������

$ð �����(���� � ����(���� ������ ��������

%ð �����(���� � �����(���� ������ ��������

&ð �����(���� � ����(���� ������ �������

5HVLGXDO �����(���� � �����(����

/DFN�RI�)LW �����(���� � �����(���� ���� ������

3XUH�(UURU �����(���� � �����(����

&RU�7RWDO ������ ��

Model�signi¿cance�and�¿t�were�tested�through�table�analysis.�Based�on�the�ANOVA�results,�the�model�
SUREDELOLW\�YDOXH��3�YDOXH������������������LQGLFDWHV�WKDW�WKH�PRGHO�LV�VXLWDEOH�IRU�H[SODLQLQJ�WKH�UHVXOWV�

(a) (b)

��
(c)

Figure�1:�Surface�response�to�essential�oil�content�
(a)�Interaction�model�between�soaking�time�and�solvent-to-material�ratio�

(b)�Interaction�model�between�distillation�time�and�soaking�time�
(c)�Interaction�model�between�distillation�time�and�solvent-to-material�ratio

8VLQJ� WKH� ³H[SHFWHG� IXQFWLRQ´� PHWKRG� LQ�

'HVLJQ�([SHUW���VRIWZDUH��HVVHQWLDO�RLO�\LHOG�ZDV�

RSWLPL]HG��$�WRWDO�RI����VROXWLRQV�ZHUH�IRXQG��ZLWK�

WKH� EHVW� VROXWLRQ� WR� PD[LPL]H� WKH� WDUJHW� EHLQJ��

VRDNLQJ� WLPH� RI� ����� KRXUV�� VROYHQW�WR�PDWHULDO�

UDWLR� RI� ����� �/�NJ��� DQG� GLVWLOODWLRQ� WLPH� RI� ���

PLQXWHV�� 8QGHU� WKHVH� FRQGLWLRQV�� WKH� HVVHQWLDO�

RLO� \LHOG� ZDV� FDOFXODWHG� WR� UHDFK� ������������

VKRZLQJ� KLJK� FRPSDWLELOLW\� ZLWK� H[SHULPHQWDO�

results.�The�¿ndings�are�presented�in�Figure�2.
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Figure�2:�Expectation�function�and�optimal�conditions�for�essential�oil�content

���� QWLR[LGDQW�DVVD\

Figure�3:�Correlation�between�free�radical�inhibitory�activity�and�concentration�of�ascorbic�acid�

Figure�4:�Correlation�between�free�radical�inhibitory�activity�and�concentration��
of�Camellia�rubriÀora

&RQVWUXFW� DQ� DVFRUELF� DFLG� VWDQGDUG� FXUYH�

EDVHG�RQ�WKH�SHUFHQWDJH�RI�IUHH�LQKLELWLRQ�DQG�WKH�

concentration�of�ascorbic�acid.�From�the�equation�

LQ� )LJXUH� ��� WKH� ,&��� YDOXH� RI� DVFRUELF� DFLG� LV�

GHGXFHG� DV�� ,&���  � ������ �—J�PO��� )URP� WKH�

equation�in�Figure�4,�it�is�deduced�that�the�essential�

oil�of�Camellia�rubriÀora�leaves�has�an�IC50�value�

RI�������—J�PO��ZKLFK�LV�����WLPHV�ORZHU�WKDQ�WKH�

,&���YDOXH�RI� DVFRUELF� DFLG� ������—J�PO���7KXV��

FRPSDUHG� ZLWK� DVFRUELF� DFLG�� WKH� DQWLR[LGDQW�

DFWLYLW\� RI� WKH� HVVHQWLDO� RLO� LV� ���� WLPHV� KLJKHU�

than�that�of�ascorbic�acid.�Their�values���at�di൵erent�
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FRQFHQWUDWLRQV���������SSP��DUH�KLJKHU�WKDQ�WKDW�

RI�DVFRUELF�DFLG�������

�����0LFURELDO�5HVLVWDQFH�6XUYH\

Table�6:�Results�of�the�survey�on�antibacterial�
activity�of�essential�oils

77 Microbiological�testing
Diameter�of�sterile�zone�

(A,�mm)�
ĐC *

�
Staphylococcus�aureus�
$7&&������

� 2�±0,1

�
Bacillus�subtilis�
97&&�%���

� 8�±0,1

�
Escherichia�coli�
97&&�%����

� 5�±�0,1

�

3VHXGRPRQDV�

DHUXJLQRVD�

97&&�%����

� �

7KH� UHVXOWV� VKRZHG� WKDW� WKH� HVVHQWLDO� RLO� KDV�

WKH� DELOLW\� WR� LQKLELW� DQG� UHVLVW� EDFWHULD� VXFK�

DV� (VFKHULFKLD� FROL�� %DFLOOXV� VXEWLOLV� ZLWK� WKH�

GLDPHWHU�RI�WKH�DQWLEDFWHULDO�]RQH�RI�WKH�HVVHQWLDO�

RLO� DFWLQJ� RQ� HDFK� W\SH� RI� PLFURRUJDQLVP� EHLQJ�

di൵erent.�In�which,�the�antibacterial�ability�of�the�
HVVHQWLDO�RLO�ZLWK�%DFLOOXV�VXEWLOLV�VWUDLQ�LV�VWURQJHU�

WKDQ�(VFKHULFKLD�FROL�DQG�6WDSK\ORFRFFXV�DXUHXV�

ZLWK�WKH�UHVXOWV�RI�VWHULOH�]RQH�EHLQJ���PP����PP�

DQG���PP�UHVSHFWLYHO\�

�����0HWKRG�IRU�(YDOXDWLQJ�&\WRWR[LF�$FWLYLW\

Table�7:�Results�of�cytotoxic�activity�
evaluation�of�essential�oils

SamplH
,&50�(µg/ml)

+HS�*� 0&)�

Camellia�rubriÀora�
HVVHQWLDO�RLOV

����� �����

7KH� UHVXOWV� RI� HYDOXDWLQJ� WKH� DQWL�FDQFHU�

DFWLYLW\�RI�WKH�HVVHQWLDO�RLO�RI�UHG�&DPHOOLD�VLQHQVLV�

OHDYHV�LQ�WKH�QRUWKHUQ�PRXQWDLQRXV�UHJLRQ�VKRZHG�

that�the�extracts�had�IC50�values� ��>�20�μg/ml,�so�
WKH\�GLG�QRW�VKRZ�WKH�DELOLW\�WR�FDXVH�WR[LFLW\�WR�

OLYHU�FDQFHU�DQG�EUHDVW�FDQFHU�FHOO�OLQHV�

����� 5HVXOW� IRU� GHWHUPLQLQJ� VRPH�
SK\VLFRFKHPLFDO�RI�HVVHQWLDO�RLOV

7KH� SK\VLFRFKHPLFDO� FKDUDFWHULVWLFV� RI�

Camellia�rubriÀora�HVVHQWLDO�RLOV� DUH�GHWHUPLQHG�
DQG�SUHVHQWHG�LQ�7DEOH���

Table�8:�Some�physicochemical�of�Camellia�
rubriÀora�essential�oils

Features Result

&RORU /LJKW�\HOORZ

2GRU Speci¿c�smell�of�essential�oil

7DVWH %LWWHU��ZDUP�QDWXUH

6ROXELOLW\

,QVROXEOH�LQ�ZDWHU��VROXEOH�LQ�RUJDQLF�

VROYHQWV�VXFK�DV�PHWKDQRO��GLHWK\O�HWKHU��

FKORURIRUP���

'HQVLW\ �����J�J�PO

5.�Conclusion�and�Discussion

7KH� VLQJOH�IDFWRU� H[WUDFWLRQ� FRQGLWLRQV� DQG�

RSWLPDO�FRQGLWLRQV�IRU�H[WUDFWLQJ�HVVHQWLDO�RLO�IURP�

Camellia�rubriÀora� OHDYHV�ZHUH�VWXGLHG��ZLWK� DQ�
H[WUDFWLRQ� WLPH� RI� ��� PLQXWHV�� VROYHQW�PDWHULDO�

UDWLR�RI����������NJ�RI�ZLWKHUHG�PDWHULDO������OLWHUV�

RI� GLVWLOOHG� ZDWHU��� 6RDNLQJ� IRU� ����� KRXUV�� WKH�

SUHGLFWHG�HVVHQWLDO�RLO�FRQWHQW�ZDV������������

7KH�DQWLR[LGDQW�FDSDFLW\�RI�WKH�HVVHQWLDO�RLO�ZDV�

GHWHUPLQHG�ZLWK� ,&��� ������� �—J� �PO���SURYLQJ�

WKDW� WKH� HVVHQWLDO� RLO� KDV� YHU\� JRRG� DQWLR[LGDQW�

FDSDFLW\�� Camellia� rubriÀora� HVVHQWLDO� RLO� IURP�
WKH� QRUWKHUQ� PRXQWDLQRXV� UHJLRQ� KDV� D� OLJKW�

\HOORZ� FRORU�� D�FKDUDFWHULVWLF� HVVHQWLDO� RLO� VPHOO��

DQG�D�ELWWHU�WDVWH��7KH�EDVLF�SK\VLFDO�DQG�FKHPLFDO�

SURSHUWLHV�RI�WKH�HVVHQWLDO�RLO�ZHUH�GHWHUPLQHG�
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