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ABSTRACT

Embodiment has been the tenet of several linguistic theories accounting for
how language conceptualizes cognitive and bodily experiences. Studies on
linguistic synesthesia and sensory lexicon strengthened the embodiment
account by showing that the mapping patterns amongst sense modalities
likewise exhibited a tendency from the more embodied to the less
embodied. This paper reports a corpus-based study of gustatory vocabulary
in Mandarin Chinese to explore the interaction between embodied senses
and conceptual embodiment. We first observed that the perception of /a J#
‘spicy’ and md ik ‘numbing’ was chemesthesis derived from a chemical
reaction from the body. In addition, the concept of taste was found capable
of being depicted by variegated non-taste lexical items from less embodied
sensory domains. This study posits that gustatory properties as abstract
cognitive categories are likely to be derived from more embodied senses,
yet when the quality of gustatory sensation is the focus, less embodied
senses can be adopted to modify it. Corroborated with other recent studies,
this study underlines and clarifies the role of embodiment as a versatile
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tool of linguistic conceptualization among multiple conceptual layers
instead of being a fixed set of conceptual objects to select from.
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1. INTRODUCTION

Human beings live by five senses to experience the world, namely,
visual, auditory, gustatory, olfactory, and tactile sensations, or more
commonly known as vision, hearing, taste, smell, and touch senses.' These
five sense modalities are established as both the traditional and the
scientifically conventionalized categories of basic human perception. How
human beings perceive the world through the five physiological senses and
how such perceptions are encoded in human language have received
constant scrutiny, yet they have not been studied with the same intensity.
Previous linguistic studies were voluminous on vision, notably on color
terms (e.g., Berlin and Kay 1969; Wierzbicka 1990; Kay 2009). This can
be attributed to the dominance of vision in Western culture (e.g., Classen
1997; Levinson and Majid 2014), as well as among perceptual qualities
(e.g., Strik Lievers and Winter 2018). To bring in a slightly different
perspective, this paper primarily investigates how gustatory sensation, or
taste, is expressed in Mandarin Chinese, and its relationship with other
senses. We attempt to present a more distinctive and fine-grained picture
of how Chinese people discuss gustatory perception and its related
concepts with support from corpus data.

Tastes of food are traditionally categorized into wii-wéi F.UE ‘five
tastes; five flavors’ in Chinese culture: sweet, sour, bitter, spicy, and salty,
as exemplified in the classic text Liishi Chungiu £ [ (Lii 2010, 279)%:

TR =A - A G, 0 DUH R 3 R+

Wit wei san cdi...tido hé zht shi, bi yi gan suan ku xin xidn...
‘For the five tastes and the three ingredients...for the task of
harmonizing and blending, one must use sweet, sour, bitter,
spicy, and salty...’
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Notwithstanding gan H ‘sweet’ and xin 3 ‘spicy’ are superseded by tidn
fff ‘sweet’ and la #f ‘spicy’ in Modern Chinese over the years, the concept
of the five tastes is deeply rooted in Chinese culture. Interestingly, modern
science shows that the basic five taste qualities able to be detected by the
gustatory sense only concern sour, sweet, salty, bitter, and umami’
(Mouritsen and Styrbak 2014), and spicy is merely considered one of the
chemesthesis, which is a coined term indicating the chemical sensitivity of
the skin and mucous membranes deriving primarily from the sensory
systems classically defined as touch, temperature, and pain (Green 1996;
2016). In addition, although gan H as umami is widely documented and
commonly used in daily life, especially in the context of tea and other
drinks* (cf. Kaneko et al. 2006), it is not typically included in the
discussion of the five tastes in Modern Mandarin. Despite the incongruence
between the five traditional tastes perceived by Chinese people and the
basic taste senses recognized from a more scientific and rigorous
viewpoint, Wu (1989) did not elaborate on it and continued treating la $f
‘spicy’ as one of the taste senses. Moreover, though some research
proposed that extensions of semantic meanings of the main gustatory
adjectives in Chinese might be attributed to the regularity of transfer among
senses (e.g., Jiang 2008; Pan and Zhang 2017), they lacked systematic and
theoretical grounds. In general, how taste is depicted, where the gustatory
sense stands amongst human senses, and how it interplays with other
sensory modalities as reflected by the real use of language are still under-
examined.

After embodiment cognition was proposed by Lakoff and Johnson
(1980, 1999), subsequent researches concerning language and human
senses substantially testified this theory and suggested that a more
embodied domain tends to transfer to a less embodied domain, our bodily
experience hence can be a primary source for the mapping from the more
concrete concepts to the more abstract concepts (Lakoff and Johnson 1980;
Lakoff 1987). Kdvecses (2002) holds a similar view by claiming that the
human body is an ideal source domain for semantic extensions and
embodiment plays a key role in the emergence of metaphorical meaning in
languages and cultures worldwide. Grounded on the intertwined
connection between the human body and language, a revival of interest in
studying interrelationships among the five senses through language
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received considerable attention, giving rise to linguistic synesthesia.
Synesthesia is derived from Greek syn- ‘with; together’ and aesthesis
‘sensation’, and it refers to the union of senses (cf. Shen and Eisenman
2008; Ronga et al. 2012). Generally speaking, linguistic synesthesia is
realized when the conception from one sensory modality modifies the
conception from other sensory domains. For instance, sweef in the phrase
sweet voice is deemed a synesthetic metaphor and is used to modify voice,
and the synesthetic directionality in such a phrase transfers from gustatory
sensation (i.e., sweet) to auditory sensation (i.e., voice). It has been attested
in many languages, including English and Chinese, that linguistic
synesthesia normally follows a particular directionality, i.e., tactile and
gustatory senses are considered the source domains that most frequently
transfer to target domains of olfactory, visual and auditory senses (e.g.,
Ullmann 1957; Williams 1976; Zhao, Huang, and Long 2018; Strik Lievers
2015; Strik Lievers, Huang, and Xiong 2021). Such synesthetic
directionality is claimed to be predicted by the universal notion of
embodiment, i.e., from more embodied to less embodied concepts
depending on their involvement and closeness of bodily contact (e.g., Shen
1997; Shen and Eisenman 2008). Whereas in recent linguistic synesthesia
studies, especially in Mandarin Chinese, it has exhibited a more intricate
mapping tendency (Huang and Xiong 2019; Zhao, Huang, and Ahrens
2019; Zhao, Xiong, and Huang 2019; among others). It is suggested that
the directionality among sensory domains is not completely a linear model
as identified in Ullmann (1957) nor a linear-hierarchical model as
suggested by William (1976). Rather, it can be “unidirectional” (e.g., touch
is always found transferring to hearing but not the other way around),
“biased-directional” (two sensory domains can transfer to each other with
a clear dominant mapping, e.g., vision exhibits a much higher
transferability rate to touch than touch to vision), and “bi-directional” (two
sensory domains can transfer to each other without a clear dominant
mapping, e.g., between touch and taste) (Zhao, Huang, and Ahrens 2019).

Given the doubt cast by the above studies on the long-standing five
tastes taxonomy and the embodiment-oriented explanation of linguistic
synesthesia in Mandarin Chinese, the relationship between perception and
language merits a closer look. This paper examines real-life uses of taste-
related concepts on the biological basis of gustatory sensation. Given the
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standard account of gustatory sense as the second most embodied sense
after tactile sense (cf. Williams 1976; Zhao, Huang, and Long 2018; Zhao,
Xiong, and Huang 2019), we try to explore the following three research
questions:

a. Does Mandarin Chinese treat chemesthesis-based tastes, e.g.,
spicy (xin 3 and la ¥), as similar or different to other basic
tastes?

b. Is the standard taxonomy of five tastes adequate for representing
a full range of gustatory properties in the use of daily language
in Chinese?

c. Does gustatory sense interact differently with more embodied
sense (i.e., tactile sense) and less embodied senses (i.e.,
olfactory, auditory, and visual senses) in Mandarin Chinese?

2. BACKGROUND
2.1 La #fi‘spicy’ as a Non-taste Taste

As mentioned in the above section, xin 3 and the later use of /a ¥f
are pertinent to the taste sensation in Mandarin Chinese. According to the
experimental results in Chen et al. (2019), the gustatory sense is rated by
Mandarin speakers the most dominant for la % ‘spicy’ (with the score of
4.97, compared to 2.40 through smell, 1.41 via vision, 0.83 by touch, and
0.12 via hearing; the rating system is from 0 to 5). This significant score
disparity indicates that la #f ‘spicy’ is perceived as taste rather than any
other sense in Mandarin Chinese. Moreover, in the series of linguistic
synesthesia studies in Mandarin Chinese (e.g., Zhao, Huang, and Long
2018; Zhao, Huang, and Ahrens 2019; Zhao, Xiong, and Huang 2019), la
B ‘spicy’ is treated as belonging to the gustatory sense. Their argument
mainly stemmed from Archaic Chinese®, such as the examples illustrated
previously in Liishi Chungiu and the Xunzi &j1-°:

H ROR FIR AT, BLE R

Gan ki xian dan xin suan qi wei, yi kou yi.

‘various tastes, such as sweetness, bitterness, the salty taste,
the mild taste, the hot taste, sourness, are differentiated by
the mouth.” (Zhao, Huang, and Long, 2018, 1175).
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Since /a $f ‘spicy’ is developed from xin 3 and employs xin 3 as its
radical (the semantic component of a Chinese character), both xin % and
la ¥ were categorized as taste sense in their studies.

But it is also evident that xin =% or /d ¥ are not limited to the taste
sense, or strictly speaking, they are not taste senses originally. Two main
accounts support this argument. First, the Mandarin writing system is
considered semantic-based orthography, suggesting the etymology of
Chinese characters can be deduced from the semantic and/or phonetic
components, and that the Chinese orthographical system encodes certain
conceptual properties (Huang and Hsieh 2015; Chen et al. 2019). Based on
the Shuowenjiezi Ui 3T~ (Xu 1963, 309), xin ¥ is originally related with
tong J ‘hurt’. In addition, the original character of zui %5 ‘crime;
punishment’ contains xin 3 as a radical (but not the modern form zui §&7),
indicating that the basic meaning of xin ¥ is related with bodily
punishment. Thus, the later use of xin 3 and its successor /a ¥ in the
gustatory sensation is presumably through the severe pain associated with
the bodily feelings caused by xin 3, analogous to feelings perceived via
the oral cavity. The second account is from the neurological perspective.
As mentioned previously, this spicy perception is something that does not
correspond to any taste receptors; instead, it is a common chemical sense,
which is a kind of sense as distinct and well defined as smell or taste
(Parker 1912), or currently more often referred to as chemesthesis. If that
is the case, either from the etymology of this word or from the biological
account, the source domain of xin % and /a f in the synesthetic transfer
is not from the gustatory sense but is derived from the tactile sense.

Apart from the feeling of xin 3¢ and la ¥#, another feeling ma J#k
‘numbing’ caused by Sichuan Pepper (huajidao F£#), is also deemed one
of the tastes in Chinese. Md ik ‘numbing’ is found frequently coordinated
with sour, sweet, bitter, and spicy when searching in Google (accessed 21
May 2020, with hits indicated in the parentheses): sudn-tidn-kii-md-la 18
FH T RRBE (74,900), sudn-tian-kii-la-ma FRH#EF5BRR (55,400), tidn-sudn-
ki-la-ma R T B BR (4,130), tidn-sudn-ki-ma-la & R 75 R EE (280).
However, the numbing feeling caused by Sichuan pepper is not a taste
either, but rather tactile and thermal sensitivity (Bryant and Mezine 1999).
The use of Sichuan pepper can be traced to the Shijing ¥4 (11th—7th
century BCE). It was one of the main spices that ancient Chinese people
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used to produce the xin = flavor, while the use of chili pepper came much
later, with the first written record in the latter part of the Ming dynasty
(1368—1644 CE) (Zhao 2006, 346—350), hence xin 3¢ might probably also
denote the numbing feeling in Classical Chinese. This also explains why
we choose spicy, but not hot, to interpret xin % and /a ¥ . In Classical
Chinese, the flavors of pepper, ginger, onion, and garlic can all be
described as xin 3%; while in Mandarin Chinese, we also use /a % to depict
the pungent feelings caused by such spices. The hot chili pepper, therefore,
is just one of the spices that contribute to the flavor of /a ¥§, although the
most predominant one.

In general, the spicy and numbing feelings caused by chili pepper
and Sichuan pepper, traditionally known as taste senses in China, shall
belong to chemesthesis, which, together with taste, smell, and mouthfeel,
contributes to the integrated sensory impressions evoked in the oral cavity
(Mouritsen and Styrbaek 2014). It hence triggers our desire to find out, even
though these bodily sensations are deemed tastes in Chinese, how Chinese
people would discuss their actual feelings when they perceive spicy and
numbing flavors in the food.

2.2 Wei Wk ‘taste’ as a Non-taste Taste

In The Contemporary Chinese Dictionary, the literal meaning of weéi
& is defined as “the gustatory sensation produced in the tongue by contact
with a substance” and “the olfactory sensation produced in the nose by
contact with a substance” (Dictionary Editing Office 2016, 1359—-1360),
indicating its inseparability from the gustatory and olfactory sensations. On
the other hand, the original meaning of wéi Wk is elaborated as ziweéi ¥4k
‘flavor’ in Shuowenjiezi (Xu 1963, 31), and the following sentence
extracted from Liishi Chungiu (Lii 2010, 305) best explains what ziwéi 3
Ik ‘flavor’ means to Chinese people:

BN TR, AW

Ruo rén zhi yu ziwei, wu bu shué gan cui...

‘Speaking of flavors, everyone likes what is sweet and
crisp...’
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Sweet is what human beings can sense through the taste receptor cells found
in the taste buds on the tongue, whereas there is no such taste receptor to
account for crisp. The etymology of cui fifi ‘crisp’ is from cui fifi, referring
to small, tender, and fragile things in the flesh (Xu 1963, 90). It hints that
the original understanding of wéi B might involve both gustatory and
tactile sensations.

It turned out that wéi & was instantiated as an “umbrella term” that
went beyond the gustatory sensation to embrace all the sensory words in
the early Chinese Buddhist texts (Xiong and Huang 2016). For example,
wei I in the Agamas il 2% employs lexical items from all five senses to
produce Buddhist expressions, i.e., séwéi talk ‘form-taste’, shengwéi 7
Bk ‘sound-taste’, xiangwei ¥ ‘smell-taste’, and chaweéi fililk ‘touch-
taste’. In addition, when wei " ‘taste’ is collocated with zhud % ‘attach’
to form a verb wéizhué W3 ‘attach to; attract’, it connects internal organs
with external objects:

HRWRAG - FEORAE 7 o SR Ty - I DR R - BY RS A -
yan weizhuo seé...eér weizhuo sheéng...bi weizhuo xiang...shé
weéizhuo wéi...shén weizhud chi...

‘eye-taste attracts forms...ear-taste attracts sounds...nose-
taste attracts smell...tongue-taste attracts taste...body-taste
attracts tangibles...’

(Xiong and Huang 2016; Huang and Xiong 2019)

The ability of the gustatory sensation to transfer to other sensory modalities,
as shown in the Buddhist texts, suggests that taste is probably the most
accessible and culturally dependent sense to some extent (Huang and
Xiong 2019).

This fuzzy meaning of wéi W& or wéiddo WKIE ‘taste; smell’ in
Chinese is tantamount to the loose and interchangeable use of faste and
flavor in English. Scientifically and strictly speaking, faste refers to the
recognition of substances by the taste buds, which relates to gustatory
sensation only; while flavor is multimodal and engages a combination of
all five senses (e.g., Spence 2016; Mouritsen and Styrbaek 2017), and is
especially influenced by “tactile, thermal, painful, and/or kinesthetic
effects” (Klosse 2014, 22; Spence 2016, 374). It is also noted in Rhee and
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Koo (2017) that lexicalization of taste vocabulary in Korean goes beyond
the “primary taste category” that is predominantly originated in the
gustatory sensation but recruits extensive tactile-related and auditory terms
(i.e., onomatopoeia) to denote tastes and flavors of food. Given the only
word wéi Bk or wéidao "RIE ‘taste; smell’ in Chinese accounting for both
taste and flavor, it further suggests that linguistically speaking, wéi ¥k or
weéidao WRKIE ‘taste; smell’ is not limited to gustatory sensation, other
sensory descriptors may also contribute to the understanding of tastes and
flavors in Chinese.

3. METHOD AND DATA

Following the dictum of “you shall know a word by the company it
keeps” (Firth 1957, 11; Yang 2019), we focus on the collocations and
concordances of the key concepts we target. All the data and sentence
examples presented in this paper, unless otherwise specified, were
extracted from a Chinese online corpus, Chinese Web 2017 (zhTenTenl1)
in the Sketch Engine (Kilgarriff et al. 2014).% This is an annotated web-
based corpus consisting of a total of 17 billion Simplified Chinese script
texts. It is considered the largest and latest tagged corpus to the best of our
knowledge, so a comprehensive and contemporary epistemology of taste-
related expressions can be sketched.

Moreover, a corpus containing food reviews specifically on hotpot
restaurants was built to cater for the analysis of chemesthesis. First, five
hotpot (hudgué ‘K’m) and five skewer hotpot (chuanchuanxiang & %)
restaurants in each of the two cities, Chongqing and Chengdu, i.e., 20 in
total, were chosen from the largest restaurant review website in Mainland
China, Dazhong Dianping K #x s VF.° This is because Chongqing and
Chengdu are the two biggest cities in the core region of Sichuan cuisine
which is unique for its spicy and numbing flavor, and the two kinds of
chosen food contain the most concentrated spicy and numbing flavor
amongst dishes served in Sichuan cuisine restaurants. The shops were
listed in descending order according to the rates of positive comments.
Only comments under the category of Positive Review were collected since
this category has accounted for around 80% of total comments generally. '
After the restaurants and comments were decided, a third-party web
crawler Bazhuayu J\)JI\ffi (Octoparse)'! was used to automatically scrape
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the data from the website. With repeated comments excluded, a total of
9,141 comments were collected in June 2018. A tagged corpus was later
compiled in the Sketch Engine, consisting of 1,255,649 Chinese characters,
723,502 words, and 866,968 tokens, named HOTPOT corpus in short, in
what follows.

The Word Sketch function in the Sketch Engine will be adopted as
the primary tool in this study. A Word Sketch portrays the grammatical and
collocational behavior of a word by sorting with the logDice score.'?> Some
other functions, e.g., Concordance, Word Sketch Difference, and
Keywords, will also be used to scrutinize the data further. Concordance
tells the context where a keyword would appear; Word Sketch Difference
is utilized to compare the use of two different lemmas via their collocates;
while Keywords is used to identify individual words (tokens) which appear
more frequently in the target corpus HOTPOT corpus than in the reference
corpus Chinese Web 2017 (zhTenTenl1).

4. PERCEPTION OF SPICY AND NUMBING

In this section, the HOTPOT corpus was mainly consulted to
account for the perception of spicy and numbing. Contrary to the common
belief among Chinese people, our data indicate that the spicy and numbing
flavors are perceived more toward chemesthesis than the taste sense. This
finding is supported by the following subsections.

4.1 Collocations with Hurt and Irritation

First, the words for spicy and numbing, i.e., laweéi B ‘spicy taste’
and md WK ‘numbing’, yielded a high score of collocation with words
referring to hurt and irritating, as shown in the first two rows in Table 1.
The words in the remaining rows suggest that verbs comprising different
kinds of hurt or irritation can affect various body parts. For instance, chilies
in the hotpot can shang 1 ‘hurt’, shao % ‘burn’ or xin % ‘smoke’, and
giang "§ ‘irritate’ the stomach, throat, mouth, nose; while the spicy and
numbing flavors can be ciji $l|## ‘irritating’. The collocations indicate that
Chinese people realize spicy and numbing are associated with chemesthesis,
and they can use language to explicitly describe such feelings.
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Table 1 Collocations with hurt and irritation

Keyword Collocated Words logDice score
e . chong I ‘pungent’ 11.67
lawei R “spicy taste shdo-xin 80> ‘heart-burning’ 11.67
md Jik ‘numbing’ cijt flP “irritating’ 9.41
wéi H ‘stomach’ 11.19
shang i “hurt sangzi BT ‘throat’ 10.82
wéi B ‘stomach’ 10.82
. ) i lian & “face’ 10.14
shao B¢ “burn zui ¥ “mouth’ 9.27
duzi it¥ “belly’ 9.06
» . sangzi B ¥ ‘throat’ 12.29
giang M ‘irritate’ o ;
bizi &F ‘nose 11.83
chong ' ‘pungent’ bi £ ‘nose’ 10.82
shya“n’gld KB ‘refreshingly 12.68
spicy
o ladu 3 JE “spicy degree’ 9.75
cjT IR “irritating’ mad Wi ‘numbing’ 9.41
la ¥ “spicy’ 9.24
mala ¥ ‘numbing and spicy’  5.23
viin T ‘smoke’ layéu B “chili oil® 12.68
lajido AR chili pepper’ 8.91

4.2 Collocations with Acceptance, Tolerance, and Emotion

When analyzing the predicates collocated with a series of spicy and
numbing related items, i.e., la B ‘spicy’, laweéi FiMk ‘spicy taste’, ladu
FE “spicy degree’, lajido JML “chili pepper’, ma Bk ‘numbing’, and hudjido
EHL <Sichuan pepper’, four main categories were identified, as demonstrated
in Table 2.

The first category of predicates contains verbs related to acceptance
of spicy and numbing flavors, e.g., néng-chi §E1Z ‘able to eat’ and jiéshou
#5252 ‘accept’. In fact, when we use waidi #M ‘non-local’ as the keyword,
we found that it is frequently collocated with chi-bu-dé-la W7 /15 5
‘cannot eat spicy’, wéila i ‘slightly spicy’, and shihé &4 ‘suitable’,
showing non-local people may not be used to the strong spicy and numbing
flavors, and have to choose a suitable degree which is frequently slightly

spicy.
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Table 2 Collocations with acceptance, tolerance, and emotion

Keyword Collocated Words L(;(g)lr);ce
jié fif ‘relieve’ 11.56
la B “spicy’ pa A “fear’ 9.71
ki 5% ‘cry’ 9.59
st Bt “die’ 9.22
néng-chi Belz “able to eat’ 7.99
jié-jié fRfif ‘relieve’ 7.7
si (rén) BE(N) ‘die’ 7.66
shdo-jicn F5J& slightly reduce’  9.19
N . , hudnjié Giff ‘relieve’ 9.19
fawei RO “spicy taste jiejié fRAR “relieve’ 9.14
Jjiéshou 15 ‘accept’ 9.1
hudnchong 21 ‘buffer’ 10.68
chéngshou 7K ‘bear’ 10.68
Jjiéshou ¥ ‘accept’ 10.09
ladu B ¥ “spicy degree’ Jianhudn ¥ 2% ‘slow down’ 9.41
rén & ‘bear’ 9.38
tidozhan Pk ‘challenge’ 9.27
shou-de-lido %1% | ‘can bear’  8.81
lajido B “chili pepper’ gadn BY “dare’ 8.43
guan 1 ‘get used to’ 10.51
cijt JIPL “irritating’ 9.41
ma K ‘numbing’ bu-pa N1 “‘not scared of’ 9.16
tang-han T ‘sweat’ 8.93
déiozhi F5 “lead to’ 8.82
hudjiao 16# ‘Sichuan pepper’  jiéshou %% ‘accept’ 8.55

The second category is related to tolerance, involving verbs related
to the action or the ability to tolerate such flavors, including rén &
‘tolerate’, chéngshou /K% ‘bear’, and shou-de-lido %243 1 ‘can bear’.

The third category of verbs indicates reducing the degree of intense
feelings, such as hudnjié 2f# ‘relieve’, shdao-jidn FHI#, ‘slightly reduce’,
and jidnhucdn 2% ‘slow down’. These verbs are normally used when
diners have to consume other things to soothe the burning or irritating
feeling caused by spiciness. These usually are sweet or cold foods. When
the Keywords function was applied to compare our current corpus with the
reference corpus, bingfén UK ‘icy jelly’, ciba ¥ikE ‘glutinous rice cake’,
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héngtang-ciba L FERLAE ‘brown sugar glutinous rice cake’, yin 'értang
H% ‘tremella soup’, etc. were found. More examples can be seen in the
words collocated with jié-la f## 3k ‘to relieve spiciness’, including doundi
S csoy milk’, suanméi(tang) BRHF (%) ‘sour plum (soup)’, tangyudn 3%
‘glutinous rice ball’,'® hdngtang ZL¥E ‘brown sugar’, lidngshudng i &
‘cool’, bing-bing-liang-liang VKUK ‘icy and cool’, bing UK ‘ice’, and
tian §ft ‘sweet’. This phenomenon could be explained by the findings that
the burning sensation produced by capsaicin, the primary pungent
compound in chili pepper, can be reduced by lower temperatures and
sweetness (Prescott and Stevenson 1995; Mouritsen and Styrbak 2017, 20).

Last but not least, some words that imply emotions are found
frequently collocated with the perception of spiciness. For instance, people
are afraid of or worried about something being too spicy by using pa 1
‘fear’ and danxin $H:0» ‘worry’, while gdn B{ ‘dare’ and bu-pa A~H ‘not
scared of” are used to show the association with the fear/dare emotion with
spiciness. In addition, people tend to use la-kii spicy-cry 9% ‘too spicy’,
la-si (rén) spicy-die (people) BFE(N) ‘too spicy’ to express extreme
feelings.

4.3 Collocations with Latency of Onset and Time Course

In addition, it is intriguing that people think the degree or intensity
of spicy and numbing foods is much higher at the later stage of dining, as
presented in Table 3. The collocations showed that the flavors of spicy and
numbing foods are not so strong at the beginning, but the more you eat, the
more intense the taste will become, and subsequently, it will slowly come
out, appear and release. The reason may be that capsaicin in chilies has a
slow onset speed and the spiciness persists for prolonged periods, and
successive capsaicin stimuli at short intervals will continue to produce
increasing irritation in the burning intensity, which is a phenomenon
known as “sensitization” (Prescott and Stevenson 1995).

As shown in the previous section, some people may be not used to
spicy and numbing flavors, but this is something they can learn to adapt to.
Once they can accept and tolerate it, they will become accustomed to it.
This phenomenon may be due to “desensitization”, which occurs when the
interval of stimulation is relatively long, and subsequent stimuli of
capsaicin are perceived as less intense. Another possibility proposed by
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Prescott and Stevenson (1995) is that the greater range of sensation
intensities experienced by frequent chili users may make them judge

capsaicin burn as less intense than infrequent users.

Table 3 Collocations concerning the latency of onset and time course

Keyword Collocated Words logDice score
chiilai 1€ ‘come out’ 9.93
N houmian JG T “later’ 9.93
{Zzw.éi PRIK , manman 1812 ‘slowly’ 9.35
spicy taste . o ;
xidnxian ‘3 ‘appear 9.12
shifang eI ‘release’ 9.04
la B ‘spicy’ kaishi JF 4 ‘beginning’ 7.92
{dd,i{ L , xidnlu i §% ‘appear’ 8.81
spicy degree
maweéi Rk bian-zhong % & ‘become intense’  12.68
‘numbing taste’ houmian J51H ‘later’ 9.27
md Jik ‘numbing’ houmian J5TH ‘later’ 8.01

To sum up, with the collocations of items related to la 3 ‘spicy’
and md Bk ‘numbing’ identified in the above sections, it is confirmed that
spicy and numbing feelings are closely related to chemesthesis rather than
taste sense in the use of language. This is mainly manifested by the
irritation and hurting ability carried by the spiciness, which is not shared
by other true qualities of taste sense. Apart from that, when spicy and
numbing foods are served in certain quantities, intense feelings need to be
relieved. Moreover, spicy and numbing feelings are hard to tolerate,
courage is thus required if people are not used to these feelings, and
negative emotions such as fear will be expressed. It is, however, not to say
all the words listed above are not acceptable for genuine taste-related items.
For example, those words expressing one’s preference (e.g., pa-chi-tian 1A
Nz & cafraid of eating sweetness’'#) and extremity (e.g., tidn-si-le 58T
‘too sweet’) are also acceptable for the gustatory qualities. Note that some
of the verbs indicating endurance can also collocate with one of the genuine
taste senses, ki o7 ‘bitter’, such as bdoshou M52 ‘suffer’, rénshou %
‘bear’, so on and so forth. However, in the corresponding contexts, ki ¥
‘bitter’ normally elicits its metaphorical meaning of suffering in life and
does not literally refer to the bona fide gustatory sensation.
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5. PERCEPTION OF TASTE

As mentioned in Section 1, the five traditional tastes, i.e., suan &
‘sour’, tidn Fl ‘sweet’, kii & ‘bitter’, la ¥ ‘spicy’, and xidn J¥ ‘salty’
constitute the major qualities of taste sense in Chinese culture, even though
la ¥ ‘spicy’ is testified being treated as chemesthesis rather than the
gustatory sensation in the preceding section. In this section, we would like
to check whether the concept of weéidao "AiE ‘taste; smell® strictly or
loosely follows its definition with the data presented in the corpus Chinese
Web 2017 (zhTenTenl11). It is noted that the vocabulary being categorized
into different sensory domains mainly follows two lines: (1) if their
original meaning is pertinent to that sense (cf. Zhao, Xiong, and Huang
2019); for example, even though méi € ‘beautiful’ is commonly used in
the visual domain in modern Chinese, its etymology originated in the taste
sense (denoting the delicious taste of a big sheep!®) made it a gustatory
adjective in Zhao, Xiong, and Huang (2019); (2) if the perception is
deemed dominating in that word (cf. Chen et al. 2019), for instance, the
ratings received by the adjective néngli¢ # %! ‘of intense taste-scorching’
in gustatory and olfactory senses were extremely close to each other - 4.48
versus 4.40, we had no choice but to choose the more dominant one that
won out by a tiny margin. Other words not listed in Zhao, Xiong, and
Huang (2019) or Chen et al. (2019) will mainly be categorized in terms of
their original meanings that can be traced in Shuowenjiezi (Xu 1963) or
their frequent usages as demonstrated by the corpus data.

5.1 Collocations with Gustatory and Olfactory Vocabulary

Since the meaning of wéidao Wil ‘taste; smell’ comprises both the
gustatory and olfactory senses according to the definition in the dictionary,
the collocations that fall into these two categories will be examined first.
For our current purpose, we limited the grammatical relations to the words
that weidao BRiE ‘taste; smell’ modifies and the modifiers of weidao BfiE
‘taste; smell’, which are mostly adjectives. Following an exhaustive search
for collocations in the two grammatical relations with all irrelevant words
excluded, 55 gustatory related and 19 olfactory related items were
identified, as presented in Tables 4 and 5.
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Table 4 Gustatory related items to describe weéidao WIE ‘taste; smell’

Gustatory related logDice Gustatory related logDice
Modifies/Modifiers  score Modifies/Modifiers score
. . - hY yE YK ¢
| tanidn de) HGEH g ) 29 dingdan ik of 5.4
1) ‘sweet’ light taste
‘ y Y (V5 .- 5
5 dan(dan aje) RAR 219 30 Xidngeui i . 54
[17) ‘of mild taste’ fragrant and crispy
3 )‘ua'ngtian At . 783 3 {a(l.a d’e) BRI 514
fragrant and sweet spicy
4 nongyi WA <of 7 58 1 xidndén }Eﬁffz ‘degree 5 (4
intense taste-dense of saltiness
nénglié W ‘of o
5 intense taste- 7.38 33 ganxzang HE s 5
L sweet and fragrant
scorching
= = 53 (TR v S VT
6 suan(suan de) TR(H& 799 34 kus? ﬁ(ﬂ:, bitter and 472
E’\]) ‘sour’ astringent
PR ganki BT
7 honsxiang wRE 7.19 35  “‘sweetness and 4.54
aroma . ,
bitterness
s e xiangsii 7 ik
g mdld AR Spicy 6.95 36 ‘appetizing and 4.45
and numbing L
crispy
, \ 3 ¢ .y . = o ¢
9 {1ongzh0ng DS Of 6.72 37 Xidnxiang }EJ?: & ‘salty 4.44
intense taste-heavy and fragrant
1o guadan %Efﬁ ‘of 6.54 18 )‘cidnchdn i s 433
mild taste savory and mellow
11 xian & “salty’ 6.28 39  fidnzizi Wi 4.09
pleasantly sweet
12 gantian Bl ‘sweet” 6.23 40 youni IR ‘oily’ 4.08
= o AT <
| o 1 4 Suansé I ‘sour 4
3 xiangla T ‘spicy’  6.17 and astringent’ 06
14 {1onghou W ‘Of’ 6.14 4 sudnla‘ Hﬁi’%ﬁ sour 305
intense taste-thick and spicy
L xiangtian-kekou 75 il
|5 tdnxiang HE o0 43 E [ ‘sweet and 3.94
sweet and fragrant R
tasty
- ok v x 3
16 qz.ngtt.an ET 6.02 44 shudngkou §1§ [ “tasty 393
‘limpid-sweet’ and refreshing’
Jji xian f s .
17 , 6.01 45 se i ‘astringent’ 3.53
extremely savory
chiinhou )5 ‘of _ . .\
18 intense taste of wine-  5.99 46 Suanshuang B3R 3.45
thick’ sour and tasty
1o  tidnsuan FE ‘sweet g o 47 md Bk ‘numbing’ 3.43

and sour’




212 JOURNAL OF CHINESE LINGUISTICS VOL.50, NO.1 (2022)

Table 4 (continued)

Gustatory related logDice Gustatory related logDice
Modifies/Modifiers score Modifies/Modifiers  score
.y . — ﬁ‘ ‘
20 rtanwan ’a‘f} salty 5 g5 48 ganlic Hl ‘sweet”  3.36
and savory
oy tidnni ﬁﬁ‘ﬂﬁfc ’ sweet 581 49 hupla’ ‘K “hot and 208
and cloying spicy
2 chunh? @:?hﬂl mellow 557 50 ‘chunmei fig 3 ’ 269
and mild mellow and tasty
iannen BET
23 ni R “fatty; © 555 51 Yranmnen = 2.61
ni B “fatty; greasy ‘savory and tender’
24 :vuanlfullu PRI IR 5 53 5y ganméi 12!’% sweet 5 s»
sour and tasty
chunxiang WA/
.- o S iR Y4 N NI
25/ xiangchiin 7 551 53 tlanrunfﬁi{lﬂ sweet 5 1
26 ‘mellow and and moist
fragrant’
7 Sudntidn E;ﬁiﬁﬁ sour ¢ ¢ sy Jéiméi HE% fatty 213
and sweet and tasty
ganchiin T ‘sweet
28  Jui 75 ‘bitter’ 5.42 55 and intense taste of  2.06
wine’

Most of the gustatory-related words adopt morphemes that are
categorized as gustatory adjectives in Zhao, Huang, and Long (2018) and
Zhao, Xiong, and Huang (2019), e.g., tidn fif ‘sweet’, dan 7% ‘of mild taste’,
néng ¥ ‘of intense taste’, suan FR ‘sour’, xidn i ‘salty’, gan H ‘sweet’,
xian fif ‘savory’, chin ¥ ‘intense taste (of wine)’, ni Jil\ ‘fatty; greasy’, ki
T ‘bitter’, and méi ¥ ‘tasty’. One noticeable phenomenon is that these
monosyllabic morphemes can be freely compounded to describe certain
preferable tastes and flavors. In addition to these words that rigorously
pertain to the gustatory sensation, morphemes from other sensory domains
also contribute to building the gustatory vocabulary, especially the
recurring olfactory item xiang # ‘fragrant’. This word initially portrays
aroma and fragrance; but in Chen et al.’s (2019) ratings, although xiang %
‘fragrant’ is mainly perceived by the olfactory sense (scored 4.84),
gustatory perception shows a very competitive score of 4.32. In fact,
gustatory and olfactory perceptions demonstrated a strong positive
correlation in their ratings of the lexical items, and this can be partly
explained by the neurological fact that the olfactory receptors can also be
stimulated when food is tasted in the mouth (Spence, Auvray, and Smith
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2014). Moreover, tactile-dominant adjectives (e.g., zhong H ‘heavy’, cui
ffi ‘crisp’, sii Bk “crisp; flaky’, run i ‘moist’, and nén W ‘tender’) and
visual-dominant adjectives (e.g., hou J& ‘thick’, ging i& ‘limpid’, and féi
I “fat”) also participated in constituting gustatory-related items.

Table 5 Olfactory related items to describe weéidao "AIE ‘taste; smell’

Olfactory related logDice Olfactory related logDice
Modifies/Modifiers score Modifies/Modifiers  score
- S ) Zoxiin N
1 qmgx’lang JEA ‘faint 956 11 )janxun ’I 546
scent smoky
2 cibi Jl| B ‘pungent’ 9.42 12 chong ' ‘pungent’ 5.07
Py ) & Py I3 EE;
3 fhao jido % 736 13 f]zangbz ﬂj’z\ﬁ 4.93
scorched pungent
_ L e \ \ S
g Jangxiang Ti% 7.21 14 Gchou BI 4.85
aromatic stinking
5 f]iangren’”ﬁ}\ 6.26 15 )‘cfnxidng,gfé‘ 478
pungent fragrant
xiangpénpén Wi xingchou &5
6  ‘sweet-smelling; 6.18 16  “fishy-smell and 43
savory’ stinking’
g fenfang 57 5.98 17 Sudnchou BSR4,
fragrant ‘acidic and stinking
xiang(xiang de) & ey
hi FER
8 9) ¢ ; 5.94 1g Jraont s 2.69
(%‘E’J)’ fragrant; ‘scorched and burnt’
savory
.= ’ Ty -t > ¢ H
9 )‘czangnon’g Y 575 19 Xinxiang ?7%? spicy 5 ¢9
fragrant and fragrant
1o i é’ﬁﬁlﬁ’ strong 557
fragrance

In terms of olfactory-related items, most of them denote olfactory
qualities, i.e., xiang 7 ‘fragrant’ and chou 5 ‘stinking’ (cf. Table 5).
Predicates related to irritation were also identified, all of them refer to
pungent smells, for example, cibi Ji] & ‘pungent’, giangbi "&£ ‘pungent’,
and chong ' ‘pungent’. Note that jiGo £ ‘scorched’ was rated as gustatory
dominant in Chen et al. (2019), but in the corpus, we noticed that jiGgowei
FEIK ‘scorched and burnt smell” and also huwéi #i ‘burnt smell” could
only collocate with wén-dao [8 E] ‘smell’ (284 instances) instead of chdng-
dao %% ‘taste’ (0 instance). Therefore, these two words are categorized
as olfactory words here.
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That gustatory- and olfactory- related items used to describe weidao
BRIE ‘taste; smell’ suggest that even though at the lexical level, they are
mainly referring to gustation and olfaction; at the sub-lexical level (e.g.,
root morphemes), there exists a considerable number of synesthetic
transfers in which firstly, gustatory and olfactory senses transfer to each
other; and secondly, lexical items rooted in tactile and visual sensations
engage in forming gustatory concepts as well.

5.2 Collocations with Tactile Vocabulary

15 lexical items related to the tactile sense were found in the
descriptions of weéidao WRiE ‘taste; smell’, as exhibited in Table 6. As
briefly raised in Section 5.1, tactile adjectives play a part in building up
gustatory items, while the additional phrases presented in this section
further affirms that the tactile sense, deemed the most embodied sense,
frequently gives rise to less embodied concepts.

Table 6 Tactile related items to describe wéiddo RIE ‘taste; smell’

Tactile related logDice Tactile related logDice
Modifies/Modifiers score Modifies/Modifiers score
. . , qingléng G
1 zhong # ‘heavy 7.88 9 “chilly’ 3.21
=157,y YHE JEE Y
2 chéoshi ¥liE ‘moist’ 5.29 10 f\’;;é:‘,’” MR 2.99
rudnnuo YR lidngshudang V3%
3 ‘soft and fluffy’ 4.28 1 ‘cool’ 2.54
shucdnghua FEi . SN
4 ‘refreshing and 3.86 12 funl%ua ”ﬂ{ﬁ. , 253
slippery’ moist and slippery
5 wenhé B ‘warm’ 3.75 13 binglidng UK 2.48
icy cold
6 ciji I ‘irritating’ 3.56 14 ganzao TJi “dry’ 2.44
7 shirin ¥ ‘moist’ 3.54 15 rouhud i , 1.5
soft and smooth
T,
g Xini ,Hiﬂ’;ﬁﬁ fine and 313
smooth

Neurological science corroborates that tactile receptors all over our
body are mainly split into four categories, including “mechanoreceptor”
picking up sensations such as pressure, vibration, and texture;
“thermoreceptor” concerning temperature such as hot and cold;
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“nociceptor” aka pain receptor for perceiving pains; and “proprioceptor”,
which is the deep pressure sense felt by muscles, tendons, and joints when
we make movements (Popova 2005). When wéidao Wi ‘taste; smell’ is
described, it is found that texture and temperature-related vocabulary are
mainly adopted. For example, wénhé i fl ‘warm’ and lidngshudng % 3
‘cool’ are to describe certain preferred temperature, i.e., neither too hot nor
too cold, it is therefore used to express mild and suitable taste, as
exemplified in the following instances (1) and (2):

(1) WP IR AN A WRIE AT B PR — T B
Ndilao weéenhé de wéidao keéyi zhonghé yixia laweéi.
cheese warm DE taste can balance once spicy-taste
‘The mild taste of cheese can balance the spicy taste.’

(2) HFRFAIIEIN, HABIH I R IE 40 /& SRk

Xiaji teyou de doumian, ql xiangpénpeéen you
summer exclusive-have DE bean-noodle it savory and
liangshudang de wéidao juédui shi méiwei.

cool DE taste  absolutely is tasty

‘The bean noodle exclusively for summer is absolutely tasty with its
delicious and cool taste.’

In addition, items related to texture, such as rudnnuo 4% ‘soft and
fluffy’, shudnghud 3 ‘refreshing and slippery’, and xini 40Ji ‘fine and
smooth’, are commonly employed to describe the taste. It is notable that
words rated as dominant in gustatory sensation in Chen et al. (2019) also
contain a large number of adjectives denoting texture, e.g., lan %= ‘mushy’,
sé i ‘astringent’, siz ik ‘crisp; flaky’. We suggest that these words
describe kougdn 11/ ‘mouthfeel’, which is a concept closely related to
taste and aroma but also greatly influenced by “the structure, texture and
responsible for the overall impression of the food” (Mouritsen and Styrbaek
2014, 6). Kougdn I1/&% ‘mouthfeel’ ranks first in the list of “and/or”
relation to wéidao WRiE ‘taste; smell’ in the corpus (with the highest
logDice score of 8.68), it, therefore, shares a very similar meaning with
wéidao Wi IE ‘taste; smell’. It can be shown that people consistently
confuse kougdan 11/#% ‘mouthfeel’ with wéidao Wkif ‘taste; smell’, as in the
following sentence:
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(3) HEEMAKBERMBHEII HES, BREM=—0, FHEEHO
SR, R T T I T A
Dangao sanfa zhe nongyu de qidokeli xiangqi, qingqing
cake  exude ZHE rich DE chocolate aroma light-light
pinchang yi  kou, xiangtian rudnhuda de kougdin — wéidao
taste one mouth sweet smooth DE mouthfeel taste
chunzheng ér  xini.
mellow and delicate
‘The cake exudes a rich chocolate aroma. Take a little bite, and you
can feel the sweet and smooth texture, and the taste is mellow and
delicate.’

Although mouthfeel- and taste-related words exhibit an
interchangeable usage, Zhong and Huang (2018) and Zhong and Huang
(2020) suggested that descriptors of desserts in Mandarin Chinese are most
likely related to kougdn 1/ ‘mouthfeel’ rather than wéidao WKIE ‘taste;
smell’, with nearly half of the mouthfeel items belonging to the tactile
perception. Jurafsky (2014) likewise suggested it is not the gustatory or
olfactory faculty but the tactile sense that plays a major role in describing
desserts in English. Nevertheless, the findings in this study and previous
studies all point to the influence and significance of tactile sensation in
bodily feelings of gustatory sensation.

5.3 Collocations with Visual Vocabulary

The remaining modifiers of wéidao kil ‘taste; smell” consist of
adjectives pertaining to the visual sense, as presented in Table 7. Zhao,
Xiong, and Huang (2019) claimed that instantiations of vision transferring
to taste sense were not frequent and common in Mandarin Chinese as well
as violated the embodiment-/biological-driven approaches in explaining
the transfer tendencies of linguistic synesthesia; therefore, this type of
transfer was not highlighted in the synesthetic directionality (e.g., Williams
1976; Zhao, Huang, and Ahrens 2019; Zhao, Xiong, and Huang 2019).
However, the data illustrated in Table 7 display a considerable number of
visual items modifying wéidao "Ri& ‘taste; smell’:
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Table 7 Visual related items to describe wéidao WRiE ‘taste; smell’

Visual related logDice Visual related logDice
Modifies/Modifiers  score Modifies/Modifiers score
1 chin 4l ‘pure’ 7.32 12 ginglie i5#) ‘limpid” 3.8
— PRTE==
2 ﬁﬂg?ﬁ}@ 7.07 13 youyou oty faint® 3.4
3 filan JEEE ‘rot 6.52 14 Jengyi FB fulland 5 59
round
4 qingshudng i 3 6.1 15 chinjing %l ‘pure 398
‘refreshing’ ) and clean’ )
5 danyd HRME simple 553 16 Youyudn S 203
and elegant’ ) ‘distant’ )
6 qingchin J& 41 4.99 17 gingyou i WA ‘quiet 2.48
‘pure’ ) and beautiful’ )
7 céngei JEIX ‘layer’  4.82 18  gingche il ‘limpid>  2.39
8 f‘t%’i‘zﬁ?”g PR 4.56 19 gingying %8 “lithe’  2.32
. N 1yd ‘simple
9 ‘ ‘clean’  4.44 g0 Swvd A “simp 2.2
ganjing T ‘clean and elegant’
sngcigdn JZ IR ;
0 Srecsin IR aa 20 qinga i clegane 2,15
Jjingzhi FEEL 392 2 houshi J&5% ‘thick 1.47
‘delicate’ ) and solid’ )

The above table shows that the main feature of these visual-related
adjectives is that they are much more abstract than words from other
sensory domains, and most of them are related to simplicity, purity, and
elegance (e.g., chun 4l ‘pure’, gingshudng 15 3 ‘refreshing’, danyd IR
‘simple and elegant’, jingzhi #& 3 ‘delicate’). In addition, when these
words are used to describe wéiddo MKIE ‘taste; smell’, they give rise to
personification, and the target domain wéidao Wk IE ‘taste; smell’ is
portrayed as a human, as illustrated in the following instances (4) and (5):

(4) XIEFREIEEH A OKRA, FEOUZRRAU, A1 AR VA% 52 2 0
Yol EIRHIRHERRIEA 2 T /LR,

Zhe dao cha zui shihé pei dianxin  lai  yong, yinweéi
this CL tea most suit match dim-sum come use because
chawéi bu nong, xiangbi qita xinggé qianglie de yinpin,

tea-taste no intense compare other personality strong DE drink
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ta qingxin danyd de weéidao bu hui qidng le didnxin
it fresh  simple-elegant DE taste no will grab LE dim-sum
de  féngtou.
DE limelight
‘This tea goes best with dim sum. As it is not too overbearing, unlike
other strong-flavored drinks, its fresh and elegant taste will not
outshine dim sum.’

(5) Lk 2 Rl i A A AR T B AR PR R
Rang bailandi wéimiao ér  jingzhi  de weidao quyue
let brandy  delicate and exquisite DE taste please
ni  de weilei.
you DE taste-bud
‘Let the delicate and exquisite taste of brandy please your taste buds.’

6. EMBODIMENT OF BODILY SENSATIONS

From the two sections above analyzing perceptions of spicy and
numbing and wéidao MKIE ‘taste; smell’ of the food, we have attested that
Mandarin Chinese treats chemesthesis-based tastes different to other basic
taste senses and the traditional taxonomy of five tastes is far from adequate
to present a full range of gustatory properties in Mandarin Chinese. This
supports the claim that we can discover cognitive mechanisms underlying
natural languages with semantic analysis (Ji 2020). However, the above
analysis additionally gave rise to the following questions: (1) Why do the
tactile and gustatory senses tend to be easily confused when describing
bodily feelings? (2) Why can the less embodied senses, i.e., the olfactory
and visual senses, transfer to the more embodied sense, i.e., gustatory sense?
(3) Why are no auditory-related adjectives used to modify the gustatory
sense? Accounting for these doubts might help to address our last research
question of how gustatory sense interacts with those more embodied and
those less embodied senses.

First, the reason for spicy and numbing being misunderstood as taste
sense might be the similarity between them and those bona fide taste senses
in terms of acquiring method. Just as how we perceive sweetness and
bitterness, the spicy and numbing feelings are also perceived through the
oral cavity in the process of eating. Such feelings, moreover, are produced
by spices such as chili pepper and Sichuan pepper, which Chinese people
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normally consider as condiments together with salt, sugar, MSG, vinegar,
etc. that create various tastes. Therefore, although spiciness and numbness
activate different receptors from genuine tastes, ordinary Chinese people
would and could not distinguish these receptors from taste buds which are
all located in the oral cavity, and would simply regard the spicy and
numbing feelings as flavors added to the food akin to the sweet, sour, or
salty taste. With such tactile members in the gustatory family, it is thus
natural to use the more embodied tactile sense to express bodily tastes such
as spiciness and numbness. In addition, being non-taste chemesthesis, the
spicy and numbing feelings yet do interact with tastes, which makes the
tactile and gustatory senses more intertwined. Except for the relieving
effect of sweetness on the burning sensation produced by capsaicin as
mentioned earlier, spicy and numbing also display a close relation with
bitterness in the later stage of consuming hotpot, instantiated by phrases
such as yué-zhii-yue-kii # #7 “the longer it cooks, the bitterer it gets’.
The cause of this phenomenon can be found in Green and Schullery (2003)
that capsaicin is capable of stimulating a subset of taste neurons that
respond to bitter substances, and when applied to small areas of the tongue,
capsaicin can produce a bitter taste as well as a sensory irritation. Based on
language use, furthermore, Dong, Zhong, and Huang (2018) found that the
spicy and numbing flavors usually make it harder for diners to perceive
tastes. It can be backed by neurological findings that chili pungency and
anesthetic constituents containing Sichuan pepper may reduce the taste
intensity of foods (Prescott and Stevenson 1995; Rong et al. 2016).

In addition to the aforementioned biological interpretation of a close
relationship between tactile and gustatory sensations, the second notion we
propose is that the gustatory sense category, although bodily experienced,
is conceptually abstract. For instance, apart from the original meaning
denoting gustation and olfaction, wéiddo Wk IE ‘taste; smell’ is also
conceptually associated with the visual and hearing senses (cf. instances [6]
and [7]), and shows great versatility in its ability to map to various abstract
concepts (cf. instance [8]):
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(6) XA RIS, FETHE N A RIE . (VISION)
Zhe kudn rangizao liangli de waiguan shéji, chongmdn zhe
this CL  gas-stove bright DE exterior design full-of ZHE
shishang de wéidao.
fashion DE taste
‘The external design of this brand of gas stoves is full of fashionable
taste.’

(7) B AEBRENT H DA RRIE . (HEARING)
Mei yi  shou gé dou néng ting chii yongxin de weidao.
cachone CL songall can listen out attentive DE taste
‘Each song sounds very attentive.’

(8) EMEHFAMIREL, BRI T HFIIKIE.
Aiging gushi zhén de hén méihdo, xiang shi zhdo hui le
love story really DE very beautiful seem is find back LE
qgingchiin de weidao.
youth DE taste
‘Love stories are really beautiful; it is like rediscovering one’s
youthful days.’

Grounded on the versatility of wéidao WKIE ‘taste; smell’, it makes
perfect sense that when the bodily sensation is the focus, it is open to being
described by more embodied concepts (e.g., mouthfeel items related to
temperature and texture), and it is natural to use more embodied senses,
such as tactile sense, to describe gustatory perception. Since the feelings in
the mouth are considered concrete bodily sensations, confusing concepts
from these two closely connected senses is a matter of convenience.

On the other hand, when the focus is on the quality of sensation, i.e.,
the desirability and pleasantness of taste, as shown in the visual-related
examples, it is reasonable to use more conceptual and basic senses to
modify the less embodied sense. For example, apart from the visual
adjectives discussed above, various personality-related items were also
identified in the corpus that echo the depiction of taste as a human being.
These items include puishi #h 52  ‘sincere and honest’, hudpo i ik
‘vivacious’, tidopi % ‘naughty’, badao %518 ‘overbearing’, zhangydng
7K% ‘unabashed’, hanxi &% ‘introverted’, and danchun .41 ‘simple’,
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which in actuality illustrate either plain/bland or strong/rich tastes, see (9)

—(11):

(9) REWRIERFSE, HERRKOTHECEIEANZARED,
Jingudn weidao hén pushi, danshi songrudn de bingti
although taste  very simple but fluffy DE cake-texture
yijing rang rén ai-bu-shi-kou.
already let people eat-more-of-it
‘Although its taste is very simple, the fluffy texture is enough to make
one want to eat more of it.

(10) 25 PLANVKIEMEBR ER 25 R 1 I8 I K O IR
Chawdna  bingydo tdotdo liicha dai lai  le gqingxin
TEAVANA ice-shake peach green-tea bring come LE fresh
huopo de  weidao.
lively DE taste
‘TEAVANA shaken iced peach green tea brings a fresh and lively

taste.’
(11) XA FHERRIE T 7B AR
Zhe guo badao de wéidao chongchi le méi ge rén

this pot overbearing DE taste filllup LE each CL person
de bigiang.

DE nasal-cavity

‘The strong smell from this pot fills up everyone’s nose.’

This finding is also consistent with the analysis of mouthfeel items
used to describe desserts in Mandarin Chinese in Zhong and Huang (2018)
and Zhong and Huang (2020), in which words that stemmed mainly from
impressions of personalities gained through social interactional contact
were often adopted to illustrate the mouthfeel of desserts.

Regarding the relationship between the gustatory sense and auditory
modality, although the hearing sense may occupy a place in the perception
of food in terms of textural properties, for example, crispness and
crackliness (Auvray and Spence 2008), Zhong and Huang (2018) and
Zhong and Huang (2020) also found a few examples of onomatopoeia
describing the mouthfeel of desserts, e.g., gézhi-gézhi W& W W% I
‘crunching sound’, shasha ¥%¥V ‘rustling sound’, zaza MiMi ‘smacking
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sound’. The lack of instantiation in the current corpus of auditory
adjectives describing the gustatory sense might be due to an insufficient
number of adjectives in the auditory sense: only 18 reported in Chen et al.
(2019) and 4 in Zhao, Xiong, and Huang (2019). It might also be that the
hearing sense was reported to be the most distant sense in previous
perceptual strength norms studies, where the ratings for how strongly one
experiences a concept via vision, hearing, taste, smell, and touch senses
were collected (e.g., Lynott and Connell 2009, 2013; Chen et al. 2019;
Lynott et al. 2019). Hearing sense in such tests was constantly argued to
be the most distinct among all the basic senses since no clear correlation
with other senses was found. Given its distant relationship to the gustatory
sense and the other senses, it partly explains absent examples in this corpus
where auditory lexemes are used to describe the taste.

To sum up, regarding interactions among the gustatory sense and
tactile, olfactory, and visual senses, our data show that tactile and gustatory
sensations reveal an intimate and intertwined correlation with each other
when concrete bodily sensations are being discussed; while olfactory and
visual senses, which are deemed more distant and less embodied senses,
participate in picturing taste when the focus is on the quality of sensation.
Since there is no instantiation in the corpus showing hearing-related lexical
items being used to describe gustatory sense, the relationship between
gustatory and auditory senses revealed in language awaits future studies.

7. CONCLUSION

We demonstrate in this study that the traditional view of spicy and
numbing being one of the basic taste senses is not valid linguistically.
Furthermore, we also showed that the Chinese language contains a versatile
taxonomy of gustatory properties by using variegated non-taste lexical
items from other sensory domains to depict the perception of taste. This
tendency to embellish or elaborate gustatory properties might be the reason
why the more abstract flavor - umami, corresponding to gan T ‘sweet;
tasty’, has receded into the background in the discussion of tastes in
Chinese. Yet, this argument may require a separate study to validate. We
also found an intertwined relationship between tactile and gustatory items
as a result of mixing up chemesthesis and mouthfeel words with genuine
taste vocabulary. Those more embodied senses, i.e., olfactory and visual
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sensations, likewise manifest a substantial tendency to transfer to gustatory
sense, and it is argued that it is because the quality of sensation is
highlighted in such transfers. In the context of the cross-sensory
description of taste, the only sense domain not attested is the auditory sense.
This confirms that auditory modality is predominantly used as the target
domain in the cross-sensory mapping (e.g., Strik Lievers and Winter 2018;
Zhao, Huang, and Ahrens 2019). With assumptions of the intricate
interactions among the embodied senses and several remaining issues
raised in the study, it should be promising to further disentangle these
complexities in the interrelationship between language and perception.

NOTES

1. In what follows, names of sensations and their commonly known
forms will be used interchangeably, for example, gustatory sensation/sense
and taste sense both refer to the perception of taste.

2. It is an encyclopedic Chinese classic text and a compendium of
philosophical works compiled under the Qin Dynasty (3rd century BCE).

3. A word in Japanese combines the concept of umai ‘delicious’ and mi
‘essence’. It echoes the original meaning of gan T ‘tasty’ or ‘savory’ as
defined in Duan (2007, 358) as well as the etymology of the orthography
(the character H gan is formed through association by a diagram of tongue
with the center marked to indicate the location of tastes). Note that gan
also carries the meaning of sweet despite it was later replaced by tidn il
‘sweet” and is normally used as a morpheme forming disyllabic words in
Modern Chinese.

4. For instance, we will use huigan back-umami [8]'H ‘to have a sweet
and mellow aftertaste’ to describe the taste of tea and other beverage in
Chinese.

5. Also known as Old Chinese, the oldest attested stage of Chinese
language ranging from Shang Dynasty to Han Dynasty (16th century BCE—
220 CE) (Huang and Shi 2016, 3).

6. An ancient Chinese collection of philosophical writings composed
by Xun Kuang in the 3rd century.
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7. According to Shuowenjiezi (Xu 1963, 157), the original meaning of
zui E is ‘fish-net’ (similar to /ué ¥ ‘bird-net’) and the borrowing of this
character to stand for ‘crime; punishment’ happened in Qin Dynasty (3rd
century BCE).

8. Accessed at https://app.sketchengine.eu/.

9. It was established in 2003 and acts as a leading online city life guide
and one of the first online consumer service rating sites worldwide to
provide restaurant, shopping, entertainment, leisure, and day to day living
services through its interactive platform. Accessed at http://www.dianping.com/.

10. Other two categories include Medium Review and Negative Review.

11. Accessed at https://www.octoparse.con/.

12. logDice score indicates how strong the collocation is; the higher the
score, the stronger the collocation (for the algorithm of logDice score,
please see Rychly 2008).

13. The above-mentioned foods are almost always served with sugar in
Chongqing and Chengdu cities.

14. But it is more equivalent to do not like or do not want to eat
sweetness.

15. The character méi 3¢ is composed of 2 ‘sheep’ and K ‘big’ and is
originally defined as gan H ‘tasty; sweet’ in Shuowenjiezi (Xu 1963, 78).
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