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A New Scoville Heat Unit (SHU) Method to Grade the Pungency Intensity of Dry Zanthoxylum bungeanum

ZHANG Lu-lu, ZHAO Lei*, SHI Bo-lin, WANG Hou-yin, ZHI Rui-cong, YANG Jing, XIE Nan, LI Zhi
Sub-Institute of Food and Agricultural Standardization, China National Institute of Standardization, Beijing 102200, China)

Abstract: By taking into account existing problems such as the neglect of matrix effect and the lack of statistical basis for
the judgments of Scoville heat unit (SHU) method, which is commonly used to determine the pungency degree of hot pepper,
an improved SHU method was developed to evaluate the pungency intensity of Zanthoxylum bungeanum in this paper. The
new SHU method used the paired comparison and increased the number of assessors in sensory panel or evaluation sessions.
By applying the new method, the pungency intensity of Zanthoxylum bungeanum was evaluated and graded. Meanwhile, the
amide content of Zanthoxylum bungeanum was determined by using UV spectrophotometry. The results showed that there
existed a relative consistency between the pungency intensity of Zanthoxylum bungeanum and its amide content. However,
some varieties of Zanthoxylum bungeanum with similar or lower amide content could have stronger pungency intensity, and
the opposite results were observed for those with higher, suggesting that the pungency intensity of Zanthoxylum bungeanum
is correlated with not only total amide content but also the compositions and structures of amide compounds. The modified
SHU method is of great theoretical and practical significance for the research of pungency intensity evaluation and quality
control of Zanthoxylum bungeanum and the development of its related products.
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Table 1 List of representative samples of dry Zanthoxylum bungeanum
75 FEf B RR FEf g 5
1 L ZRSETERT AL TEAR LWY
2 i 1l 2 AR LXC
3 AL S I A TR SXY
4 = RIIRAM KMH
5 PNy N NAR ) LZH
6 TN LIRAR LA ASH
7 DO 1 AL 75 T E AR HYQ
8 DY L K 20 H LLH
9 2T B AEA KMQ

10 HRTLEE T A 11Q
11 I8Je 78 S i R £ A HCH
12 NS pNAR ] HYH
13 ERIREYNAR )] JIH
14 BN NN ) WWH
15 PO BT e MXQ
16 DU )3t L 4 BH T AE A IYQ
17 UM R LRI &) SSS

2) TEMUERIGHE I %

HERFR B 2R LR 51 B AR BBURE %20 ¢, AP0 E T
500 mLIIERFEM S, FEIMA100 mLAEE, &g, @A
24220 min, ITPERIEFEYIEM15~20 mL, WCAEIETR
%H.
1.2.1.2  BREEIX BLHIRG &

1) X B SR S A RS A 1 52

IR R AL B 2. 1 1 & 16 FhAER
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100 mL; WHC EIR MR W1 mL I N 26 i K 8 & 2 833

100 mL; TEE FlEE, BHZ2IECE 29 0T ] e 5K AR B BRAR mL ——
i o o . o N o A 5 C b E F G W 1 g
TR A 59 Mt i IR o S L R B 8. AW 5T 5 L0 pp—
E X B i (R 99 AR FihoN I AR ST 't 057 L4 140 000
fiff 52 1O DX B i (B 99 Al am) #E ol AR FE B 2B A
B(LWY) FURBR IS AIYQ) , Him KFikt 062 123 130000
ORI 8 7500 175 000, IR, 3% [ RE H# R - -
J7EAS BIAEHURR BR 2 2 LR TR B W I B KM R R 50 0.80 100 000
9410 000, 0.84 95000
2 e o e
PESCHR[13-1414RIE,  TEABUMRIER 15 BABUB R 7T SRR A R 050 1.00 80000
AR FAURIZEAL,  [RIIAR 4 )20 1 e 1 B AL -5 e e JRR B A 0.53 75000
R BR R E, B ARABURR S X B B 10 4, TLER2, gz; 2(5) ggg
F2  FRIBREIR B PR B R 0.67 60000
Table2 Sample quantities from different pungency sections 036 07 56,000
T 038 077 52000
TRORIX B SRR i - = F — 042 083 48000
045 44000
ThER Rl 20020 20 20 20 2 2 20 2 22 048 2000
IR R mL 100 100 100 100 100 100 100 100 100 100 0'50 10000
WEHIE, KBBEI0mL 10 5 25 125 0625 0313 056 0.078 0039 0.020 0:53 8000
AT 50 100 200 400 800 1600 3200 6400 1280025600 056 36 000
029 0.9 34000
1.2.1.3  FERFBEEEINH T 031 063 32000
D FE AR % e o
oG, W EE NS EAEWERRGH, YIPE LA 0:38 26000
AFET TR RI3 ANMELERIE X B, SR )5, RIER2, ik 042 24000
ATHH AR )G & H o Oj‘é z; 080
e . 0. 000
2) BRI E NI T 048 1000
TE3 AL RRR X B d b, FR R 2 M T e Sex 025 050 20000
FRE X BRE AT 2. BMOP N 2 IER3, MR 026 053 19000
X BT AR, IS BRI, SR oy o
50 mLAEEM P HAFKES, #7080, HELES 031 16000
HUBRR N 1R o IER AR B SRR R . BB IX B i 0.33 15000
KA T BRI SR RROR R X B R iy . o
?2; %%EXEE%/MZMEWﬁ%E’@UﬁW, )”\U%ﬁﬂ %%}EE& 042 042 12000
BE Rk, HETE R R ENIE. 045 045 11000
050 0.0 10000
£3  AFEXBRScovillefiEit 0.56 9,000
Table3 SHU of different pungency sections 0.59 8500
R A X B BUREUR A (R AR L S 0.63 8000
" B c D E F G H 1 o i 033 067 7500
450 000 036 071 7000
040 400000 038 077 6500
091 350 000 042 6000
1.10 290 000 045 5500
118 270000 030 5000
064 128 250 000 036 4300
070 139 230000 0.63 400
076 152 210000 N
04 190000 3) EEWHF
0.94 170 000 HERIRE IS B MR TR S SR TR Y T 2 50 mL 2 =i

1.00 160 000 W, InaidKes, %H.
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254 nmiF KRGS .
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Al .2 L & R L mL, A O 1€ &3
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Table4 Conversion of pungency degree to In(SHU)

) In (SHU) TR 2]
<8 000 <9 1 2%
8 000~ 13 400 [9,9.5) 2%
13 400~22 000 [9.5, 10) 34
22 000~36 000 [10, 10.5) 4 %%
36 000~60 000 [10.5, 11.0) 5%
60 000~98 000 [11.0, 11.5) 6 %
98 000~170 000 [11.5,12) 7 %
170 000-280 000 [12.0, 12.5) 8 7%
280 000-440 000 [12.5, 13) 9 %
=440 000 =13 10 2%

AR 70 45 R CIE S, TR ARURR R 28 3 i 5 5 A 3Lk
FER BB R IE L, FF & O FE Y 22 i Fechner @ . &

SR 3 2 PRI 5 8 SR A R R N XA [ S A 1 A (R ) 2
Ty WA RS B BRI AT 2y N9 KL B IR, &
B 17 FIACARRE 5 S SRR S R R 4, 19 8R40
IRIISHURI E AR E (In (SHU) ) 55 R 18 4% 51 i 46 4
KFRo

FI I 2 R SHUR IS 17 FhAEHUR BRI TR & W FE
P 5 o 3 50 % IR B8 ) e 5 SR R ST o 17 FhAEAR
T BRI TR 5 R i TR A R A B BRI AE8 750~9 410 000
28], HAR e BRI A (SSS) MISHUR KN
9410 000, WREEZLAIN10 9 FLk 9001l & PH & 48
B AIYQ) Rk #1175 000, BREFZI N8 s 14
SETEEFAIEM (LWY) HISHUSR /N8 750, BREEZL 5K
2 Yo X LLAEHURE Sb (BRI, B A A6 ABUR I BRI R
FERMEBAG, 153 BUAT: HACM R e, FEAL
NS RUA b KL TR 2 B 2 R R R
TE4~T7 ZNA oA . RETERE SN B, ST
FESEAT TR 2. TR, ASEHRAAELE, AT
TEABURR BE 2 7= . AR SR h . BT REE . S —F2
. MR &SESEZMEERLM, 765 S0 E—&
T = b B AR BURK FE 0 0t 22 AH 22K, R, ARSEES
{18 JBR 0 2 5 RAN e AR SR AR IR USCBR A o

K5 ILSHURKBE 3 RER

Table5  SHU and pumgency intensity grading of dry Zanthoxylum bungeanum
5 FE TR REEL In (FRBERE50 JRE 25
1 LWY 8750 9.1 2%

2 LXC 17 000 9.7 3%

3 SXY 30 000 10.3 4%

4 KMH 34 000 10.4 47
5 LZH 38 000 10.5 5%

6 ASH 44 000 10.7 5%

7 HYQ 56 000 10.9 5%

8 LLH 48 000 10.8 5%

9 KMQ 60 000 11.0 6%
10 71Q 65 000 11.1 62
11 HCH 75 000 1.2 6%
12 HYH 85 000 11.4 6 %
13 JJH 100 000 11.5 7%
14 WWH 120 000 11.7 7%
15 MXQ 170 000 12.0 8
16 IYQ 175 000 12.1 8 7
17 SSS 9410 000 16.1 10 %

22 JERURE R R

FE254 nm¥B A E FEARRE St RO B2, MR 40 A v
L EAS BB A IIRE A BE NG & &, IRIEARE
FE R S S B AT A5 21 %5 S R A e G B B &, ke
Fiom. BEARRE, BRRMREE ILERIESY) (SSS) DL
Ah, HARES TP RBIE S BEAE2%L T . MR ok
E, KOMBERE S EE0.5%~1.96%2 10, i, )|
PORKLAM (HYH) HRIBK S &, N1.92%: &
AEHU R & A2 0.28% ~1.59% 2 8], FEMXQ. KMQ
(R Jie 2 B AE0.28 % 4110.62% ,  HoAh3 P T AL e & &



E6mill=

2014, Vol.35, No.15 15

FELARD) r A RUL i 35 B AT I E « A2RR W, BRI
o 56 P AL 55 TE R g A B 5 e 2 TR B AT — s 1 — Bk
LB 2 10 K 80 % 485 5 0 T X JRR B 77 A BB R R
2 75V 1A 3 SO TEARURR S5 AR R BIF 78 LA K2 L Y R 5
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AF LR TE JBRSE 0 1RO P — PR 3, 9N 3 BRI A e
i Tt S8 e Al 2 5 K 1 22 S T et 2 S BSURR FE G0 1 22
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BITE1.29% UL b [RIt, XFF [F— & R AEHURE &, 5 AE
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F£6 EHBESENELR
Table 6 Amide contents of dry Zanthoxylum bungeanum
75 FEfgm TEAIE % 5 5/ % JRJEZE 2]

1 LWY 0.26 2%
2 LXC 0.43 3%
3 SXY 0.75 4%
4 KMH 0.51 47
5 LZH 0.50 5%
6 ASH 1.36 5%
7 HYQ 1.40 5%
8 LLH 0.35 5%
9 KMQ 0.62 6 %
10 BA[0) 1.29 6 &
11 HCH 1.14 6 &
12 HYH 1.92 6 &
13 JIH 1.29 7R
14 WWH 0.74 7%
15 MXQ 0.28 8 %
16 IYQ 1.59 8 &
17 SSS 100.00 10 %%
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