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The Effect of Camellia sinensisLINNE on Alcohol Concentration and
Hangover in Normal Healthy Students
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Abstract

TThis study was designed to investigate the effect of puerh tea (Camellia sinensis LINNE) on the disposition
of alcohol concentration and hangover symptoms in healthy college students. Subjects were assigned to 5
groups: empty control, normal control, puerh tea group (2%, 4%, 10%, wfv), G-P group (G company product),
and B-P group (B company product). The puerh tea extract decreased the alcohol concentration in respiration,
especially at the concentration of 4%(wjv). As a result of questionnaire analysis, a higher score was shown
after drinking puerh tea extract than that of the usual state, but the difference had no statistical significance
(P<0.05).
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Table 1. Composition of experimental group

Group Total N
Empty control Group (N=5)
Ist Nommal control Group (N=5) 16

Puerh tea (2% extract) Group (N=6)
Normal control Group (N=5)
Puerh tea (4% extract) Group (N=5)

20
20d 5P Group (N=5)
B-P Group (N=5)
Normal control Group (N=5)
3d 11

Puerh tea (10% extract) Group (N=6)
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Table 2. Anthropometric measurements of the subject (1st)
Empty  control :Normal control Puerh tea

NeS T S st : NoG Average
Age(yrs) 21+2.1% 22+09° 23£2.3° 22418
Height(cm) 166+9.6" 164.318.1°  168+9.2° 167+7.3
Weight(kg)  70.6+16.2° 55.6+102° 62.6+10.2° 62.8+11.4
BMI 25.3+2.1° 62.6£102° 21825 22.543

Values are meantSEM

Means with the same alphabets in the same row are not
significantly different at p<0.05.

BMI : Body mass index
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Table 3. Alcohol concentratlon in respiration (Ist)

360 mL=Z aod Qi
A9 59 HTable 6).

'ﬁme : . ‘Respiration alcohol conc. %(vfw) 608 %9 38T ¢IE& v=E BY W=
o Emptymcomrol Normal control Puerh tea
@®=5) (n=5) (n=6) Table 4. Alcohol concentration in blood (1st)
20 0.08720.01° 0.068+0.005" 0.069+0.01° Time Blood alcohol - conc. - %(mg/ml)

(128) (100) (101) (min) Empty control - Normal - control Puerh tea

0.159+0.026"  0.123+0.013  0.120+0.004% 10 8.77+1.43" 7.62+1.30° 793+1.31°
(129) (100) (98) (115) (100) (104)

0.185+0.023* 0.182+0.022° 0.13120.004" 49.08+8.44" 3591+1.17" 33.25+0.55°
(102) (100) (72) (137) (100) (93)

Puerh tea ext. : 2% (wjv) Puerh tea ext. : 2% (w/v)

Values are mean+SEM.

Means with the different alphabets in the same row are significantly
different by Duncan’s multiple range test at p<0.05.

( ) : percentage of normal control ()

Values are mean+SEM.

: percentage of control

Means with the different alphabets in the same row are
significantly different at p<0.03.

Table 5 Anthropometric measurements of the subject (2nd)

Normal control Puerh tea ‘ G-P B-P Average
S N=5 N=5 N=5 N=5
Age (yrs) 23.6+1.2° 23+2.2° 25.0+0.0° 25.5+0.7° 237+1.6
Height (cm) 170.2+3.5% 174+5.0° 171.6+1.8 173.4+8.7" 71.5+4.5
Weight (kg) 61.1+1.6° 66.8+12.6" T2.4+6.T 66.9+15.5" 65.6+8.8
BMI 21.1405° 21937 24.5+2.4° 2429 22.312.6
Values are mean+SEM
Means with the same alphabets in the same row are not significantly different at p<0.05.
BMI : Body mass index
G-P : product of G company, B-P : product of B company
Table 6. Alcohol concentration in _respiration (2nd)
Tlme . Respiratory alcohol conc. % (v/w)
‘(min) Nommal control Puerh tea G-P B-P
30 0.10320.001*(100) 0.081+0.030°%(79) 0.070+0.009°(68) 0.078+0.010°(76)
60 0.134+0.019%(100) 0.078+0.006°(58) 0.083+0.113°(62) 0.113+0.001°(84)
90 0.111+0.010°(100) 0.070+0.013°(63) 0.087+0.009"(78) 0.095+0.002*°(86)
120 0.105+0.005%(100) 0.069+0.015°(66) 0.087+0.007°(83) 0.083+0.002*(79)
150 0.097+0.004%(100) 0.065+0.013°(67) 0.069+0.003*(71) 0.052+0.011°(54)
180 0.083+0.003%(100) 0.0542+0.012°(65) 0.058+0.006™(70) 0.059+0.005*°(71)
Puerh tea ext. : 4% (wfv)

Values are mean+SEM. |

Means with the different alphabets in the same row are significantly different at p<0.05.
G-P : product of G company

B-P : product of B company

( ) : percentage of normal control
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Table 7. Alcchol concentration in blood (2nd)

Time Blood alcohol. conc.  %(mg/ml) ’

(min) Normal Control Puerh tea G-P : B-P

60 24.177+1.36™(100) 21.103+0.743°(87) 25.903+2.06°(107) 23.76+0.33"°(98)

120 27.39+2.52°(100) 23.58+2.06™(86) 26.75+1.85%(98) 21.097+0.228"(77)

180 24.84+1.58°(100) 22.14+0.33%(89) 23.85+1.97°(96) 22.82+0.098%(92)

Puerh tea ext. : 4% (w/v)
Values are mean+SEM.

Means with the different alphabets in the same row are significantly different at p<0.05.

G-P : product of G company
B-P : product of B company
() : percentage of normal control

Table 8. Anthropometric measurements of the subject (3rd)

“Normal control ~ Puerh tea

NS N=C Average

Age(yrs) 22.3£2.1° 21.6+1.5" 21319
Height(cm) 166.5+7.1° 170.7+6.3" 172.5+5.7
Weight(kg) 722£11.7 59.7+3.4" 66.7+9.2
BMI 22.3:2.1° 21.6:1.5° 22.5%3.2

Values are mean+SEM

Means with the same alphabets in the same row are. not
significantty different at p<0.05.

BMI : Body mass index
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Table 9. Alcohol Concentration in Respiration (3rd)

Time Respiratory - alcohol “conc. %(v/w)

(min) Normal -conrol-n=5) Puerh tea (n=6)
30 0.084+0.007°(100) 0.0550.001°(65)
60 0.117+0.001%(100) 0.105+0.001°(90)
90 0.133+0.001%(100) 0.103+0.001°(77)
120 0.112+0.001%(100) 0.100+0.002°(89)
150 0.100+0.006%(100) 0.089+0.001°(89)
180 0.081+0.001°(100) 0.075+0.001%(93)

Puerh tea ext. : 10% (wfv)

Values are mean+SEM.

Means with the different alphabets in the same row are
significantly different at p<0.05.

( ) : percentage of normal control

Sz HE A A21P ASE(005)
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Table 10. Scores of hangover conditions (1st) ;

* . Empty control L * “Nomal control e tea .

o Before After pl° " Before After ol " Before . ° - After -l
A 225429 233432 ns 22.3+3.9 18.8+4.0 ns 20.8+1.5 22.5+3.3 ns
B 21.0t1.6 20.3£1.9 ns 22.0+2.6 17.0£7.7 ns 17.3+4.5 22.8+7.1 ns
C 9.8+0.96 10317 ns 9324 8.014.1 ns 10.324.7 9.6£3.9 ns
D 135425 12.8+1.5 ns 10.0+5.3 10.048.1 ns 12.54.7 14.8+5.6 ns
E 7.820.5 7.5+0.6 ns 7.8+1.0 7.8£1.0 ns 6.0+1.4 7.5+1.7 ns
F 5.5+1.0 55+0.6 ns 5.840.5 5.0+2.0 ns 4.8+1.3 5.0+£2.0 ns
G 5.0+0.8 45+0.6 ns 43+1.5 4.0+1.4 ns 43%1.5 4.8+1.3 ns
H 2.510.6 2.510.6 ns 2.3+10 1.8x1.0 ns 1.8+0.5 2.8+0.5 ns

Puerh tea ext. : 2% (w/v)

Mean+SD

. before vs after treatment

: sleep (14, 15, 16, 25 question)

. digestive organs (6, 7, 8, 9, 10, 11, 17 question)
: skin (13, 18, 19 question)

: circulation organs (5, 20 question)

: muscle (4, 29 question)

: eye (12 question)

moaTMmuO®w>gE
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: There is no significant difference between before and after treatment by npar 1 way at p<0.05.
: condition occurred during or just after drinking (1 ~10 question)
: central nmervous system (1, 2, 3, 21, 22, 23, 24, 26, 27, 28 question)
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Table 11. Scores of hangover condition (2nd)

Normal conrol =~ oy E O
. Before After . Pl Before - P =
A 23.544.9 27.0+3.0 ns 223421 25.842.2 ns
B 20549 25312 ns 17.8+5.3 22.5+5.4 ns
C 95+£2.1 11.0+1.0 ns 9.3+3.6 11.5+3.5 ns
D 12535 19.0+1.0 ns 12.524.7 16.0+4.1 ns
E 7.0+1.4 8.7+0.6 ns 7.3£1.7 80114 ns
F 50+1.4 6.0+0.0 ns 53110 6.3+1.5 ns
G 4.5+0.7 5.7+0.6 ns 4.8+1.3 53+1.0 ns
H 2.0+0.0 3.0+0 ns 1.8+1.3 2.5+0.6 ns
, G-P BP.
Before After ST Pl Before After Pl
A 24.0+2.7 28.7+2.3 ns 24.7+0.6 26.7+0.6 ns
B 232423 25.7+1.5 ns 22.042.6 232425 ns
C 11.0£0.0 12.0:0.0 ns 10.0+1.7 11.3+0.6 ns
D 15.0+1.0 17.7+3.1 ns 16.0£3.6 18.7+1.2 ns
E 8.3+0.6 87406 ns 7712 77+1.2 ns
F 57+0.6 6.0:0.0 ns 5.7+0.6 6.0+0.0 ns
G 5.7+£0.6 6.0+0.0 ns 5.3120.6 5.3+0.6 ns
H 2.3+0.6 3.0£0.0 ns 2.3£0.6 2.3+0.6 ns
Puerh tea ext. : 4% (w/v) Mean+SD
G-P : product of G company B-P : product of B company
pl : before vs after treatment
ns : There is no significant difference between before and after treatment by npar 1 way at p<0.05.
A : condition occutred during or just after drinking(1~10 question)
B : central nervous system (1, 2, 3, 21, 22, 23, 24, 26, 27, 28 question)
C : sleep(14, 15, 16, 25 question) D: digestive organs (6, 7, 8, 9, 10, 11, 17 question)
E : skin(13, 18, i9 question) F : circulation organs(5, 20 question)
G : muscle(4, 29 question) H : eye(12 question)
Table 12. Scores of hangover condition (3rd)
& Normal  control ) Puerh_tea
before after Pl before after Pl
A 28.0+2.6 28.0:2.5 ns 17.048.1 17.0+8.2 ns
B 24338 24.3+3.8 ns 20064 20.0+6.2 ns
C 11.0+1.0 11.0+1.0 ns 6.314.1 63442 ns
D 18.7+1.5 18.7+1.5 ns 12.3+5.6 12.3£55 ns
E 8.7:0.6 8.3x1.3 ns 5.7+2.1 6.3+2.1 ns
F 5.7+0.6 5.7+0.6 ns 43106 43406 ns
G 6.0+£0.0 6.0£0.1 ns 4.3£1.5 43+1.5 ns
H 2010 2.0+1.0 ns 2.0£0.2 2.0+0.0 ns
Puerh tea ext. : 10% (w/v) Mean+SD

pl : before vs after treatment

ns : There is no significant difference between before and after treatment by npar 1 way at p<Q.05.

A : condition occurred during or just after drinking(1~10 question)

B : central nervous system (1, 2, 3, 21, 22, 23, 24, 26, 27, 28 question)

C : sleep(14, 15, 16, 25 question) D : digestive organs (6, 7, 8, 9, 10, 11, 17 question)
E : skin(13, 18, 19 question) ‘ F : circulation organs(5, 20 question)

G : muscled, 29 question) H : eye(12 question)
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