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Degradation kinetics and transformation mechanism research of hydroxy-o-

sanshool from Zanthoxylum bungeanum exposed to UV radiation
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Abstract: To study the variation trend of hydroxy-e-sanshool from
Zanthoxylum bungeanum exposed to UV radiation and its transfor-
mation direction, the hydroxy-a-sanshool, a typical alkylamides of
Zanthoxylum bungeanum, was extracted, separated and purified
from Zanthoxylum oil and exposed to UV radiation. The alkylamides
content was detected by using HPLC after different hours of
radiation. The results indicated that hydroxy-a-sanshool under UV
radiation decreased rapidly by 95.9% in 8 hours. Furthermore, the
concentration and time obeyed the first order reaction rate equation
C=490.68¢ 3169, meanwhile it transformed into hydroxy-e-san-
shool, which was 8.56 times of its initial content after 3 hours. More-

over, another isomer hydroxy-g-sanshool kept deceasing under UV

radiation, which indicated that UV radiation made a big difference on
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the numb-taste of Zanthoxylum bungeanum and its products.
Keywords: Zanthox ylum bungeanum ; alkylamides; UV radiation; i-

somers transformation; kinetic simulation
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Figure 1 HPLC chromatogram of hydroxy-a-sanshool

before UV radiation(0 hour)
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Table 2 The peak area and purity of three sanshools

15 a4 F  BHEA/ (mAU - min) 4/ %
1 BRI I E 3525 120 2.8
2 BI-a-ILRE 97 472 245 79.0
3 BI-p- LR 16 969 773 13.8
e 117 967 138 95.6
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Figure 2 HPLC chromatogram of hydroxy-a-sanshool

after 8 hours UV radiation
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Figure 3 Changes in the content and purity of hydroxy-«-

sanshool under UV radiation
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Figure 4 Fitted curve of changes in the content of

hydroxy-a-sanshool under UV radiation
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Changes in the content and purity of hydroxy-

e-sanshool under UV radiation
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Figure 6 Changes in the content and purity of hydroxy-p-

sanshool under UV radiation
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and their sum



AR

2017 %% 9

TN TR AR 1 R S e I BRI 4R & i s K. AE T 3 h SR
BRI . 4 h SR e L RR e L U
2 SR EAS N IR Z R B BT B AU TR, B
F-B-IN R & AL F R P E Z 8] 76 58 A0 B S R BT R
IHH 1 h 4T =F BAKFE.

T 3G AN () 46 A1 I B T) R YRR B LU AR L A
e IR R -B- IR I & it S5 2l B b ] i, = F A%
SRS AR R R o 45 5 AR JRORE AT i ik kA s Ak, AR
00 25 B A 0 BB T RE 43R 2 B D %2 A0 R S 0 IR P
i, PR S B AW EG: © LAMCEY R Z BT T H 4
SEF AR EE AL AT 6 15 5 e I R B I, AR,
F YRR AR B W 5 Yang™ 56 80% 2
VR P A B o LR 70 2R A IR 4 b5 58 4 1 2Kk 1Y 45
SRR . IR T RO 3 R ol B BRI A AL = 0 4
LT =B ER S RS T A BT, &
A A BB AR N . TATAE BRI AT 3 b FR Ba- LI HUER
W B TR PR e - LI AR IR K 2, T R R R AN T L %
F-a- LLUAUER 19— A S 2XOBUEE W S it A8 B T 5 4 o DA T
EXINg = SIIL & S IR CE R e S IR 7 R
T o DR AS T 1) 8 B - LU B 4, 2 8 & & RO S5
P 22 100 1) % A3k B ) 45 4 () el 222 A L) B 58 S0 i 3R
#, Ichiro " 100 mL &3 500 mg ¥ - 1L A 7E ML
FEAL T R AT IR 1 h, A5 5] 120 mg FH-p-IHAUER L 1T A3
B B Ao IR A5 3 A9 2 R e I AU HL R JE-8- 10 4R
For RS AN 1T A A BT O i Ak R A A R R
] F2 3-p- LU Oy 1) i AT .
3 4

AW XS FE T o IR HEAT T 8 h L 58 AP IR G , 45 1
TR o WK 7E LA RS T HE P IR, 2 h 52
502 LA 1,8 h JG HARGE AT 2K, I HLIL Ak e LU fi
HAE 3 h Ik B R & R 8 A% L I, 33 X 76 AR L i A 1 Rk
AR KM . Sy T B IR T i 5 A0 1L UK 15
W) o 75 AT 3E— 45 04 77 4 3 A7 R 43 534 1 e AR

2% 30k
[1] MIZUTANI K. FUKUNAGA Y. TANAKA O. et al. Amides
from Huajiao, pericarps of Zanthoxylum bungeanum Maxim[]].
Chemical and Pharmaceutical Bulletin, 1988, 36 (7). 2 362-
2 365.
[2] BADER M, STARK T D, DAWID C, et al. All-trans-Configu-
ration in Zanthoxylum Alkylamides swaps the tingling with a
numbing sensation and diminishes salivation[ ]J]. Journal of Agri-
cultural and Food Chemistry, 2014, 62(12): 2 479-2 488.
(3] RHk, A/NEE, W2 RSP E R R 50 &
AP . 2009, 25(2): 162-166.
(4] R3ZAE. TR JHE A it v 19k fi 208 9 30 5 ek I AR AL L 1) 90 25 JF 5
[D]. MK PHFIARS, 2014: 15-28.
[5] KOO Jae Yeon, JANG Yongwoo, CHO Hawon, et al. Hydroxy-a-
sanshool activates TRPV1 and TRPA1 in sensory neurons[ J]. Euro-
pean Journal of Neuroscience, 2007, 26: 1 139-1 147.
[6] KRISHNA P Devkota, JENNIFER Wilson, et al. Isobutyl-
hydroxyamides from the pericarp of Nepalese Zanthoxylum ar-
matum inhibit NF1-defective tumor cell line growth[ J]. Journal
of Natural Products, 2013, 76 59-63.
[7] HUANG Shuai, ZHAO Lei, ZHOU Xian-li, et al. New alkyl-
amides from pericarps of Zanthoxylum bungeanum/[]]. Chinese
Chemical Letters, 2012, 23(11). 1 247-1 250.
[8] YANG Xiao-gen. Aroma constituents and alkylamides of red and
green Huajiao ( Zanthoxylum bungeanum and Zanthoxylum
schinifolium)[J]. Journal of Agricultural and Food Chemistry,
2008, 56(5): 1 689-1 696.
[9] ICHIRO Yasuda, KOICHI Takeya, HIDEGI Itokawa. Distribution
of unsaturated aliphatic acid amides in Japanese Zanthoxylum species
[J]. Phytochemistry, 1982, 21(6): 1 295-1 298.
(100 B RR e, HURGT . iy, S S AL AR I A T 26 AU Bk i 28 4 4
FeBFsEL)]. P E A, 2014, 39(4): 33-36.

[11] ZHAO Zhi-feng, ZHU Rui-xue, ZHONG Kai, et al. Characteriza-
tion and comparison of the pungent components in commercial Zan-
thoxylum bungeanum oil and Zanthoxylum schinifolium ol [1].

Journal of Food Science, 2013, 78(10): 1 516-1 522.

FRA

HARMmEWE IS MBS ETHFERITIER

UTAFE R, F T G 0 £l PR R R A 3 5 9 T i 4T
75 D0 B DL B, X O 1 1 Aol 51 R . I R R AR
— P DL A o O R T ) AR R T olk 2 A

VA 8 2 T B — 2S£ S R, AT s B3
BOFTARZ A o B AT AR Dl B 1 5 B 0 590 5 T 4003 Tl 48
AR AN LS AL, By AL B AL A8 AL, R K RS IR AR R RE B AL
i 0 2 PR AL 5 7R TR i 3 S 0 A A T BRI

AP 5% 1 £ 5 24 A5 BIUR) B BIF 5, £ v 9 I B R
AT RETE U A g R A O ST SR
DA PR A I 25 R [ 2 5 5 kP 4 SR b A A T
AR R S R S o AR AT R I AR R R L

300 LR R 41 %
T 0% 4 5t LS5 £ 4 1 ) (GB
TTU8—201 )8 T £ i o 7T B 75 4 SO0 TR 0 95 4
FRER XTSRRI 165 B0 4l 1B B
W FBURATAE R FAE IR AR
8l AT T 0 SR X X3
PR RRIE R TR, JOU S P i 7 457 T I T 2,
SR 2 PP B R L R O ] 1 22
St AT SR ISR TR 4 5K A BRI

ORI B fh AKPE R )

29



